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The R ubber Research In stitu te  o f  In d ia  (RRII), 
u n der the  Rubber Board (M inistry  o f  C om m erce , 
G overnm ent of India) had  its incep tion  in 1955. W ith  
a very m odest beginning, th e  RRII is now  cap a b le  of 
handling  most of the  problem s associated  w ith  na tu ra l 
rubber (NR) production technology, p rocessing  aspec ts  
and product app lications. The s te ad y  g ro w th  of th e  
RRII in its scientific w orth  and  research  c o n tribu tions 
has w on it the  recognition as o n e  of th e  in te rnational 
centres of excellence on N R research.

Location

The RRII is located on a h illock 8 km  east o f 
K ottayam  in Kerala State and  is easily  accessible  by 
road. K ottayam  is connected to  all m ajor c ities in the  
country by rail. The nearest a irpo rt is a t C ochin , 70 
km  north. The capital o f the  sta te  is T r iv an d ru m , 160 
km south  w here  there is an in te rnational a irpo rt. T he 
distance to  N ew  Delhi, the  cap ita l o f  th e  c o u n try , is 
2950 km.

Functions

U n d e r ta k in g , a s s is tin g  a n d  e n c o u r a g in g  
scientific, technological and  econom ic research  and  
d issem ination of know ledge to th e  N R in d u s try  are  
the  sta tu to ry  functions o f  the  RRII.

O rganisa tion

For the efficient discharge  o f  its  functions, the  
RRII has established m ajor research  d iv is io n s and  
research suppo rting  sections a t its h e ad q u a rte rs  and  
reg ional research  e stab lish m e n ts  a t a p p ro p r ia te  
locations w here  Hevea brasiliensis is com m ercially  
grow n or is likely to  b e  g row n.
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1982 the Act w as again am ended  by  the 
R ubber (A m endm ent) Act w hich  is now  in 
force.
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T he C h a irm a n  is th e  p rin c ip a l 
executive officer an d  exercises control over 
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Research In stitu te  of India w orks u n d e r the 
adm in istra tive  control of the Board, the 
Director being  the head  of the institution. 
Besides RRII, there are five departm en ts 
u n d e r the Board, viz. A dm inistration , 
R ubber P roduction , Processing & P roduct 
D evelopm ent, F inance & A ccounts and  
T raining.
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DIRECTOR'S REVIEW

India is poised to sign llie General Agreement 
on Tariff and Trade. In the context o f the 
consequent globalisation o f trade, import/export 
policies are likely to deviate in tune with the 
general concept o f liberalisation, in the immediate 
future. The Indian rubber plantation industry 
should therefore gear up to face new challenges 
by becoming more competitive with regard to 
both price and quality, in the international as 
well as the domestic markets. Efforts should be 
made to reduce the cost of production to the 
minim um  and to further improve the quality of 
rubber. Intensive research alone would help to 
achieve these formidable objectives. Evolving of 
high y ie ld ing  varieties, optim um  plant 
protection, appropriate fertilization, superior 
exploitation techniques and holistic management 
o f the plantations only can bring down the cost 
o f production. For quantum improvement in the 
quality o f raw rubber the plantations should 
adhere to the correct method o f processing 
technology which has already been developed 
and is available. Concerted research efforts are 
required in energy management and reduction 
o f time lag in processing rubber. Technological 
improvements o f rubber goods, including  
blending synthetic rubber with N R, coxdd 
definitely improve the service life o f rubber 
products and thus reduce the use o f raw 
materials. The research priorities are to be 
reoriented keeping in mind the impending 
international competition and the Rubber 
Research Institute o f India has already initiated 
steps towards this direction.

The Agronomy and Soils Division continued 
investigations on optimisation o f nutritional 
and water management, intercropping and 
iveed management. No significant clonal 
difference in nutritional requirement was evident 
in immature phase. In mature phase, the effect 
o f nitrogen was significant on yield. These 
indicate scope for further rationalisation of 
fertilizer managfnent. Significant reduction in 
immaturity period and enhancement o f yield 
were evident when irrigation liras given in non- 
traditional areas like Maharashtra while no 
such effect was noticed in the traditional rubber 
growing regions. Silt pits with or without 
saiodust improved soil moisture status. The 
fertilizer recommendations derived through 
DRIS approach is being compared with the 
present recommendations. Field experiments 
with bio-fertilizers are in progress.

Genetic improvement through hybridisation 
and ortet selections are the main fields of 
research o f the Botany Division. Emphasis is 
given fo r evaluation and selection o f clones. 
The progetiies obtained from  hybridisation 
programme are being regttlarly established and 
evaluated. The juvenile yield o f these progenies 
indicates that some o f the clones under evaluation 
may yield higher than RRII 105, the most 
popidar clone now in zoide use. Clones developed 
through polyploidy and irradiation are being 
evaluated. Screening o f clones fo r  resistatice to 
powdery mildeio disease is in progress. Moderate 
to high m ines o f heritability and genetic 
advance was evident with regard to various



components o f yield. The Biotechnology Division 
could generate plants by somatic embryogenesis. 
Intcgumcntnl tissue of mature pods were used 

fo r callus formation. Techniques for generation 
o f plants by shoot tip culture were further 
refined. Seventy plants were planted in the field 
during the year for evaluation.

A total collection o f 4,709 genotypes are 
being maintained by the Germplasm Division. 
Genetic divergence is being studied in the 
germplasm gardens.

The Mycology and Plant Pathology Division 
concentrated on fa ther optimising plant 
protection schedules. Evaluation of oil based 
mancozeb as an alternative fungicide for copper 
is being continued. The Bradyrhizobium 
culture mass multiplied and distributed for 
b aeterisation o f seeds o f the cover crop Pueraria 
is gaining popularity. The phosphate solublising 
bacteria isolated and tested could reduce 
application of phosphatic fertilizers. Thai Sac 
Brood Virus disease caused devastation of 
Indian honey bee to the extent o f near total 
destruction o f colonies in certain locations. The 
introduction of Apis mellifem. colonies is being 
pursued vigourously.

The Plrysiology and Exploitation Division 
carried out studies on different aspects o f crop 
physiology, exploitation techniques and latex 
biochemistry. A non-destructive method to 
assess plant m oisture was perfected. 
Multidisciplinary studies on Tapping Panel 
Dryness (TPD) as a part of an International 
net-um k research programme is in progress. 
Studies indicate the cytokinin level as a 
contributing factor controlling TPD.

The Rubber Chemistry, Physics and 
Technology Division mis engaged in attempts 
to improve primary processing and technological 
properties o f rubber. A solar cum fire zoood 
sheet, drying smoke house is being developed and 
is in final stage of evaluation. Epoxidiii 
natural rubber prepared by this Division % 
under industrial evaluation. The technological

properties of different types o f blends o f natural 
and synthetic rubber with or without fibers are 
being developed for specific purposes.

The Agricultural Ecmomics Division carried 
out detailed studies on economics o f cultural 
operations in rubber plantations and ancillary 
products from rubber plantations. Evaluation 
of planting materials under commercial planting 
is one of the important studies o f this Division.

The Regional Research Stations continued  
location specific studies fo r  Assam, Tripura, 
Mizoram, Maharashtra, Orissa, West Bengal 
and Madhya Pradesh. Clones are being 
evaluated to select suitable ones fo r  these non- 
traditional areas. Polyclonal seedlings seem to 
be more tolerant to the climatic constraints in 
some of these areas compared to budded plants. 
Appropriate agromanagement techniques  
suitable fo r the non-traditional areas having 
adverse climatic factors are being devlopcd.

Technical scrutiny o f manuscripts and 
processing and editing o f the papers fo r  Volume
6, o f the Indian Journal o f Natural Rubber 
Research was completed during the period 
under review This volume will contain 
thirtytwo scientific contributions o f which 
sixteen are related to rubber chemistry and 
technology. Contributions from  U.K., Sri 
Lanka, Indonesia, Nigeria and Vietnam fin d  
place in this Volume. The Institute continued 
to maintain its academic linkages with several 
Universities and Research Institutions o f 
research and learning.

The Department o f Training organised a 
total of 20 training courses. The trainees 
included planters, product manufacturers and 
supervisory staff o f estates. Pre-entry and 
inservice courses were organised fo r  scientists 
and technical officers o f the Rubber Board. 
Scientists o f the RRII and senior officers o f the 
other Departments o f the Board served as 
faculty members. Regular visits o f groups o f 
fanners to the Research Institute were organised 
with a view to hasten the transfer o f nacent 
technologies.



The A gronom y an d  Soils Division 
con tinued  investigations on the nutritional 
requirem ents, irrigation and  w a te r require­
m e n ts ,  so il a n d  w a te r  c o n s e rv a tio n , 
in terc ropp ing , density  of p lan ting  and  w eed 
m anagem en t of rubber a t various stages of 
g row th  in different agroclim atic situations. 
Investiga tions on  form s and  m ethods of 
fertilizer applica tion  an d  physico-chem ical 
properties of ru bber g row ing  soils w ere also 
done. W ith a v iew  to im proving  the in ter­
pre ta tio n  of foliar analytical values, w ork 
on  D iagnosis a n d  R ecom m endation Inte­
g ra te d  System  (DRIS) w as being continued. 
D iscrim inatory  fertilizer recom m endations 
w ere offered to ru bber g row ers through 
e ight regional laboratories an d  the C entral 
L aboratory at the RRII. F our M obile Soil and  
Tissue Testing Laboratories a ttached  to the 
various centres w ere in operation  for the 
benefit o f sm all farm ers.
1. N u t r i t i o n a l  s t u d i e s  ( i m m a t u r e  

p h a s e )
i .i  T he experim en t to assess the fertilizer 
requ irem en ts of the clone RRII 105 w as in 
p rogress. O u t of the three locations, the trial 
a t Perin thalm anna w as d iscontinued  due 
to th e  lockout in tha t estate . In the o ther

tw o locations, trea tm en ts w ere im posed  and  
grow tli observations recorded. N o signifi­
cant difference am o n g  the d ifferen t fertilizer 
trea tm ents w as noticed  for girth  of the trees 
d u rin g  this period .

1.2 T he tw o experim ents a t K oney Estate 
and  the RRII fa rm  w ere being  continued . 
The fertilizer trea tm en ts w ere incorporated  
and  g ro w th  observations recorded . T he d a ta  
on g irth  (1994) an d  g irth  increm en t (1990- 
94) for the experim ent a t K oney Estate w ere 
statistically  analysed  and  are p re sen ted  in 
Tables Ag. 1 a n d  2. S ignificant clonal 
differences w ere noticed for bo th  g irth  and  
g irth  increm ent (Table - Ag. 1). C lones RRIC 
100 an d  RRII 203 w ere found  to be m ore 
v igorous in grow th  than  all th e  o th e r clones. 
In  th e  case of the average  effect o f the 
m anuria l trea tm ents, d ie  h ighest level of 
fertilizer app lica tion  viz. 75 : 75 : 30 kg  NPK 
p er ha gave the h ighe,st g irth  an d  g irth  
increm ent (Table - Ag. 2), on ly  th e  girth  
increm en t being  s ta tis tica lly  sign ifican t. 
H ow ever, there w as no  s ignificant clonal 
differences in the n u trien t requ irem en ts.

In  the case o f th e  ex p e rim en t a t the 
RRII farm  also no  significant clonal differ-



i.tble - Ag. 1 Clonal differences in girth (1994) and 
girth  increm ent (1990-94) i

Table - Ag. 2. Effect o f fertilize r on g irth  (1994) and

Clone Girth Girth increment

RRII 5 44.63 34.08

RRII 105 43.40 32.82

RRII 203 50.56 37.29

RRII 208 44.14 33.07

RRII 300 41.39 31.19
RRII 308 38.95 2859
PCX 1 38.60 29.25
PCK 2 43.54 32.77
PB 311 45.64 35.91
RRIC 100 52.23 40.11

SE1.38 1.08
CD  (P=0.05)4.42 3.46

ences in  g irth  (1994) w ere noticed for 
m am m al requirem ent.

2. N u tr i t io n a l  s tu d ie s  (m a tu re  p h ase )

2.1 C lonal/regional requirem ents

O ut of the seven experiments, six 
ivere concluded and  the results consoli­
dated. One experim ent w ith  clone RRII 105 
located at Vanivam para Estate was being 
continued. M onthly yield recording and 
annual g irth  recording were undertaken. 
The data  on m ean yield obtained during 
1993 from the experim ent at Vaniyampara

N P’ O siK jO /kg Girth
(1994)

Girth increment 
(1990-94)

75:75:30 45.43 34.99

5050:20 44.38 33.40

25:25:10 43.41 32.34

Control 44.02 33.33

SE 2.90 0.54

CD (P=0,05) NS 1.56

Table - Ag. 3. Effect o f nu trien ts

K,0

Estate were statistically analysed a n d  p re ­
sented in  Table - Ag. 3. The effect o f N  alone 
was significant.

Application of N a t bo th  20 and  40 
kg levels significantly increased the yield 
and the highest yield w as given  by the 20 
kg level. The effects of P and  K w ere no t 
significant du rin g  the period . A ppliciation  
of N, P and K did not show  any  s ignificant 
effect on girth of the trees d u rin g  1993 and  
g irth  increm ent d u rin g  1987 - 93 period .

2.2 M icronutrien t experim ent

The field experim en t la id  o u t a t 
Cheruvally Estate (Erumely) on clone RRIM 
600 to study  the effect of 'Boracol BSF - A ', 
a m icronutrient m ixture conta in ing  Fe, Zn, 

yield (g/tree/tap)

Levels of 
nu trients 
(kg /ha)

0 N 

20 N 

40 N

0
P.O,

0 20 40

54.05 44.35 57,50

76.05 65.00 66.30

62.55 64.90 70.65

W.22 58.08 64.82

For N , P  and  K means

0

30 60
M “ "p p 5

20 40 0

P j ° s 

20 40
87.15 49.35 52.65 37.15 49.05 76.30 56.39
51.45 85.75 75.25 67.70 77.40 79.65 71.62
7555 72.15 79.60 62.85 56.70 81.91) 69.89
71.38 69.08 69.17 55.90 61.05 79.28 65.89

SE 3.59 For N means C D  (P=0.05) 10.528



C u, M o and  B, w as being continued . The 
d a ta  on yield from  A pril 1993 to  M arch 1994 
w ere analysed  statistically and  are presented 
in Table - Ag. 4. It is  seen that the effect 
of Boracol w as n o t significant.
Table - Ag. 4. Effcct of 'B oraco l BSF - A ' on  y ie ld  

o f ru b b er

Treatments (g/tree) Mean yield (g /tree / tap)

Boracol 50 56.76

Boracol 100 51.90

Boracol 150 60.91

Boracol 200 61.44

N o  Boracol 62.89

SE 2.91

3. D e n s ity  o f  p la n t in g ,  g ro w th  a n d  y ie ld

The experim ent at Shaliacary Estate 
(Punalu r) w as in progress. Yield recording 
w as com m enced in the area. The yield data  
for 1993 has been statistically  analysed and  
are  p resen ted  in Table - Ag. 5.
T able -  Ag. 5. Effect o f de n sity  o f p la n tin g  on y ield

Density Spacing 
(trees/ ha) (m)

Yield 
(g /tre e /tap )

Yield 
(k g /h a / ta p )

445 6.7 x  3.4 38.02 16.916

4S9 6.7 x  3.0 37.62 18.395

539 6.1 x 3.0 36.70 19.782

598 55  x 3.0 36.82 22.055

SE
C D  (P=0.05)

0.S95 1.541
4.928

4. I r r ig a t io n  a n d  m o is tu r e  m a n a g e ­
m e n t

4.1 R esponse  to  irr igation

The experim ent to s tu d y  the effect of 
different levels of d rip  and  basin irrigation 
laid ou t at M anjoor Estate (K ottayam ) w as 
being  continued. The data  on yield recorded 
d u ring  six m onths in 1993-94 w ere statis­
tic a lly  a n a ly s e d  a n d  p r e s e n te d  in 
Table - Ag.6. It is seen  tha t irriga tion  in any 
form  has not significantly  im proved  the 
y ield  of rubber.

T able - Ag. 6. Effect o f ir r ig a tio n  on y ie ld

T reatm ent Yield (tree /tap )

Drip a t 27 1 pe r day 31.16

D rip a t 46 1 p e r  day 30.71

Basin a t 190 1 p e r  w eek 33.14

Basin a t 320 1 p e r  w eek 28.46

N o irrigation 28.14

SE 139

4.2 W a te r  r e q u i r e m e n ts  o f  im m a tu r e  r u b b e r  
(L ysim eter techn ique)

The p lan t in  the L ysim eter w as in 
the th ird  year of grow th . C o n tin u o u s m on i­
toring of w a te r balance w as being  done. The 
m ean evap o tran sp ira tio n  for th e  first half 
of 1993 w as 4.09 m m  p e r day

4.3 S oil a n d  w ater conservation

The d a ta  on y ield  expressed  as g  p er This experim en t s tarte d  in  1988 w as
tree p e r  tap  d id  n o t show  significant dif- being continued . N o  run  off w a s collected
fe rence  a m o n g  th e  d iffe ren t d e n sitie s . in any  of the plots. U n d e r the d ifferen t
H ow ever, the y ield  per tree show ed a d e- conservation  reg im es like p ro v id in g  con-
clining tren d  w ith  increasing density . But tours in com binations w ith  cover cro p s an d
th e  yield p e r ha p e r  tap  gave significant o r  silt p its /tre n c h e s , there w as no  ap p re-
differences am ong the trea tm ents w ith  the ciable difference in  the g ro w th  of ru b b e r or
h ighest density  (598 trees per ha) yielding in th e  soil m o istu re sta tus  reco rded  d u rin g
significantly  h igher. The yield for the o ther this period . All Lite reg im es th u s  a p p e ar to
densities w as on par. be effective in soil an d  w a te r conservation



4-4 Effect of silt pits

A field trial was started during 1993 
in the estate of State Farming Corporation 
of Kerala (Punalur) to study  the effect of 
providing different intensities of silt pits on 
soiJ and  m oisture conservation with seven 
treatm ents (Table - Ag. 7.) and three rep ­
lications. The size of a plot is a tapping block. 
The silt p its w ere taken and saw  dust as per 
treatm ent was applied in August 1993. The 
data on soil m oisture at two depths recorded 
during  January 1994 are presented in Table
- Ag. 7. It is seen that silt p its with o r without 
saw  dust have significantly im proved the 
soil m oisture status of the top 0-15 cm layer 
of soil. However, the effect was not signifi­
cant a t the low er depth of soil. T wo hundred  
pits per block with five kg saw dust in each 
p it recorded m aximum soil m oisture which 
w as significantly better than hundred  pits 
p er block with five kg saw dust.

Table -Ag. 7. Mean so il moisture (per cent)

Treatm ents 0-1.5 cm depth 15-30 cm depth

100 pits block'1 13.45 13.97
150 pits block-' 13.05 14.08
100 Pits b lock ' +
5 kg saw du st pit-’ 12.92 13159
150 pits block'1 
5  kg saw  du st p i t ; 14.54 14.11
200 pits  b lo c k 1 +
5 kg saw  du st p i t 1 14.77 14.71
N o pit 11.05 12.15
SE 0563 0.934
CD  (P-0.05) 1.735 NS

5.1 Chemical and cultural control of weeds

A? « P eri»>cnt was initiated during 
1993 at the Central Nursery, Karifctttoor to 
study  the effect of the pre-emergence her­
bicide Diuron ( 'K W  80 WP) on  the control 
of weeds m rubber seedling nursery. Three 
doses of the chemical at 1.25, 2.50 and 3.00

kg per ha were applied once as basa l a p ­
plication or basal application follow ed by 
a second application afte r e ight w eeks. An 
evaluation of the w eed  regeneration  in d i­
cated 85 per cent reduction  in w eed  g row th  
with 2.50 kg per ha basal app lica tion  and 
92 per cent w ith  3.00 kg p e r  ha basal 
application. The du ra tion  of w eed  control 
for the basal application lasted fo r 45 - 60 
days. It was also noticed that a second ro u n d  
of herbicide application a t 3.00 kg  p e r  ha 
was effective for continued  w eed control. 
R u b b er s e e d lin g s  d id  n o t sh o w  a n y  
phytotoxic effect due to herb ic ide  ap p lica­
tion at any stage.

5.2 Biocontrol o f w eeds

The released larvae of Pareuchaetus 
pseudoimulata used for control of th e  w eed 
Chromolaena odorata in  ru b b e r p lan ta tions  
failed to establish properly . P rob lem s w ere 
also encountered in the hatch ing  of eggs laid 
by the adults reared in labora to ry  cages

6. In te r c ro p p in g  in  r u b b e r

6.1 Im m ature  ru b b er  (CES, C he thacka l)

The grow th  of ru b b e r co n tin u ed  to 
be poor in the in tercropped  p lo ts. Coffee 
(Coffcaarabica var. cauveri an d  Coffeacanephora
- robusta ) and black p ep p er w ere g ro w in g  
well and  giving satisfactory yield.

6.2 M ature ru b b er (CES, C hethackal)

The tw o coffee varieties (Coffea arabica 
var. cauveri and  Coffea canoplwra - robusta) 
p lanted in the in terrow s of ru b b e r trees 
standing  a t 6.7 x 3.4 m  spacing  con tinued  
to give satisfactory yield. T he d a ta  on g irth

?no^U bber in  1994, g i r th  C e r e m e n t  d u r in g
1987 - 94 and the yield of ru b b e r ob tained  
w ere statistically analysed  an d  are  p re ­
sented in Table - Ag. 8.

The g row ing  of in tercrops h as  not 
significantly affected e ither the g ro w th  or 
yield of rubber.



T able - Ag- 8 Effect o f in tercrops on grow th and 
y ie ld  o f  ru b b er

T reatm ent
G irth
1994
(cm)

Girth
increm ent
(cm)

yield
1994
( g / tree 'tap)

R ubber+singlc row 
robusta  coffee 63.68 17.98 30.99

R ubber + single 
ro w  cauveri coffee 67.89 19.64 36.85

R ubber + doub le  row 
cauveri coffee 67.14 20.58 41.06

R ubber i doub le  ru 
cauveri coffee 67.14 20.58 41.06

R ubber alone 65.70 19.41 32.55

SE 2.22 1.68 3.81

7. F o rm s  a n d  m e th o d s  o f  f e r t i l iz e r  a p ­
p l ic a t io n

7.1 Effect o f m e th o d s  of app lica tion  of nitrogenous 
fe rtilize rs

T he experim ent to com pare different 
m ethods of applica tion  of n itrogenous fer­
tilizers w as concluded.

7.2 U se o f  co n tro lled  release  fertilize rs

A  field  ex p e rim en t on im m atu re  
ru b b e r w as initia ted  d u rin g  1993 a t  CES, 
C hethckal on clone RRII 105 to find ou t the 
effect of com m ercially  available controlled 
re lease fertilizers com pared  w ith  those of 
conventional fertilizers on the grow th  and 
leaf n u trien t conten t of rubber. An eva lu ­
a tion  of the soil n u trien t sta tus of the dif­
feren t trea tm en ts w as also m ade. T he dif­
ferent trea tm en ts tried w ere

T1 - 10:10:4:1.5 kg ha 1 of N, P,Oy 
K ,0  and  M gO  as urea, MRP, 
M O P and  M g S 0 4 at the s tan d ­
a rd  recom m ended ra te in tw o 
splits.

T2 - 10 : 10 : 4 : 1.5 s tan d ard  rec­
o m m ended  dose as NPK Mg

pellets supp lied  by FACT, in 
tw o splits.

T , - 75% of T , in tw o splits.

T , - 10 : 10 : 4 : 1.5 dose as n im in
coated urea, uncoated  MRP, 
M OP an d  M g S 0 4 a t the s ta n d ­
a rd  recom m ended rate in tw o 
splits.

T5 - 75% of T4 w ith  respect to  n i­
trogen alone in tw o splits.

T. - 75% of N  alone as neem  cake 
m ixed urea a n d  MRP, M O P 
an d  M g S 0 4 at the s tan d ard  
re c o m m e n d e d  ra te  in  tw o  
splits.

T , - N o fertilizer control.

The trea tm ents w ere im posed  d u rin g  
October, 1993.

A leachate analysis s tu d y  w a s also 
started  to com pare the nu trien t loss from 
different fertilizers th ro u g h  leaching. Re­
cord ing  of observations on  g ro w th  an d  
analysis of soil and  leaf is be ing  undertaken .
7 3  Effect o f  w ater so lu b le  and  in so lu b le  form s of 

p h o sp h a tic  fe rtilize rs  on  th e  g row th

T he experim ent w as s tarte d  in 1989 
a t K in alu ra n d  V an iam para  Estates to  ev a lu ­
ate the efficiency of M ussoorie rock  p hos­
phate , su p e r phosphate  an d  am m o p h o s on 
g row th  of rubber.

D ata on g irth  increm ent for the period 
1989 - 94 are presen ted  in  Table - Ag. 9

N o s ignificant d iffe rence in  g irth  
increm ent w as observed  betw een  differen t 
sources in bo th  the locations.

7.4 Source of p h o sp h o ru s for ru b b e r  a n d  associated  
cover crops

T he field s tu d y  initia ted  in  1988 to 
eva luate  the effectiveness of bow l sludge, 
a  w aste p ro d u c t from  latex  centrifuging , is



T a b le -A g. 9. G irth  increm ent (an ) 1989-94 period

Tita traw ls
k’malur VaiTianip.tra 
Estate Estate

40 P,G, (MRT) * 40kg N (As) * 
20 kg K.Oha !

37.92 31.12

40 kgP ,0 , (MRP) * 40 kg N (ures)* 
20kg K.Oha'1 36.35 3052

40 k;: P.O, + 40 kg N (AP 20:20)+ 
20 kg K-O ha 36.08 31.55

40 kg P.O, (SSP) + 40 kg N (AS) 4
20 kg kLo  ha ; 34.92 30.78

40 kg P A  (SSP) + 40 kg N (urea) - 
20 kg K,0 h a 1 39.97 30.12

SE 3.20 1,81

b e in g  c o n t in u e d .  D a t a  o n  g i r t h  in c r e m e n t  
d a t a  f o r  t h e  p e r i o d  1 9 8 8 -9 3  a r e  f u r n i s h e d  
in  T a b l e  -  A g . 10 .

Table - A g. 10. Effect o f d ifferen t sources of phospho ­
rus on g irth  increm ent

Trealm ent Girth increm ent (cm)

Super phosphate 35.59

Mussoorie rock phosplw te 35.94

Bowl sludge 36.92

Control (No phosphorus) 3253

SE 0.92

CD  (P=0.05) 2.77

The resulLs indicate that bow l sludge 
as a phosphate source is on par w ith super 
phosphate and M ussoorie rock phosphate 
in increasing the girth  of rubber plants. The 
d ata  also show  the response to phosphorus 
application in  term s of girth increment.

7.5 Comparative study o f different soures of rock 
phosphate on seedling vigour

A field trial was initiated at Central 
N ursery (Karikattoor) to com pare the effect 
of different sources of rock phosphates. The 
data on g irth  recorded during  March, 1994 
are presented in Table - Ag. 11.

Treatments G irth  (cm)

No phosphorus control 2.63

MuHMrw rock phosphate (20 per cent p p j  2.69

Rajaphos (22 per cent P,0,) 2.75

M eghaphos (20 pe r cent P;0 ,) 2.85

M eghaphos (24 pe r cent P70 ,) 2.64

G hafsaphos (30 pe r cent P ,0 ,) 2.73

SE 0.09

How ever, there w as no response to 
application of P in  this nurse ry  probab ly  d ue 
to the high content of available P  (11.3 mg 
per 100 g soil) in the top 0-15 cm soil layer.
7.6 D ynam ics of K in  ru b b e r  g row ing  so ils  a n d  

other re la ted  s tud ies

The experim ent started  in 1990 to 
study  the effect of graded levels of po ttassiu  m 
viz. 0, 15, 30, 45, 60, 75 and  90 kg IC.O per 
ha on the yield of rubber is being  continued . 
A fter three years of trea tm ent im position  it 
was observed that the yield is the highest 
w ith  60 kg K ,0  ha '' follow ed by 30 kg K ,0  
h a 1. The pattern  of response to the a p p li­
cation of K w as the sam e for th ree  years but 
the difference am ong the trea tm en ts n a r ­
row ed dow n du rin g  the th ird  year. Soil an d  
leaf sam ples w ere collected and  analysed  
for the nu trien t status. Positive significant 
correlations w ere recorded  betw een d ie ra te  
of K supply  and  leaf K concentra tion  (r=0.81) 
and available K status (4n=0.729) d u rin g  
1993. The available K status in the su rface 
soil (0-30 cm) increased to m edium  level d u e  
to the application of 45 kg and  h igher ra tes 
of K20  h a 1 d u ring  the th ird  y ea r of ap p li­
cation.

7.7 Effect of lim ing  on n u lr ie n l u p ta k e , b io m ass 
p r d u c t io n  a n d  n o d u la t io n  in  l ’m r n r ia  
phaseotoiites

A po t cu ltu re s tu d y  w as initia ted  
du ring  1993 to s tu d y  the effect o f lim ing  and



the consequent changes in so il pH, on the 
availability of nutrients and  on the nodulation 
and  biom ass production  of the cover crop 
Puerciria phaseoloides. Lime requirem ent of 
the soil w as found to be 1275 kg p er ha. 
T he trea tm en ts of live levels of lime viz..
0, 25, 50, 75 and 100 per cent requirem ent 
w ere incorporated . Seeds of Pueraria were 
inoculated w ith  rh izobium  cu ltu re and the 
p lan ts established in  pots an d  harvested  
afte r 3 m onths. Biomass production , nodule 
n u m b er and  no d u le  w eight w ere recorded. 
A nalysis of soil, shoot and  root sam ples for 
m ajor n u trien ts  w ere carried out. Liming 
w as found to have a significant positive 
oflect on availability  of phosphorus, po tas­
sium  and m agnesium .S im ilarly , the highest 
shoot and  root w eight w as recorded in the 
trea tm en t w here 100 p e r  cent lim e require­
m en t w as given.

8. P h y s ic o - c h e m ic a l  p r o p e r t i e s  o f  
r u b b e r  g r o w in g  s o ils

8.1 Effect o f  co n tin u o u s c u ltiva tion  on soil propcr-

The s tu d y  w as in itia ted  to investigate 
theeffect o f con tinuous cultivation  of rubber 
on soil p roperties. The sequentia l changes 
in organic carbon content in  different cycles 
° f  ru b b e r p lan tation  w ere assessed. For this, 
soil sam ples w ere collected a t 3 dep ths 
0-5, 5-10 an d  10-15 cm, 3 different sites, 
N ilam bur, P u n a lu r and  C heruvally  from 
ru b b e r an d  ad jacent na tura l forest w ith 
s im ila r  p h y s io g ra p h ic  featu res. R ubber 
estates w ere of first and  second replanting 
cycle. O rgan ic  carbon con ten t o f the soils 
w as estim ated  and  the statistically  analysed 
d a ta  is furn ished  in Table - Ag.12.

The resu lts ind icate tha t there is a 
sign ificant reduction  in the organic carbon 
s ta tu s  of soil be tw een  each cycles an d  also 
w ith  respect to forest soils. Soils u n d e r  the 
first an d  the second cycles of ru bber contain

Table -A g . 12. D e p th w ise d is tr ib u tio n  o f so il organic  
______________ carbon  in  fo rest a n d  ru b b er  so ils

D epth Forest Rubber Rubber M ean
(cm) 1st cycle 2 n d  cy.d e
0-5 2.61 2.14 1.76 2.17
5-10 2.48 1.93 1.36 1.92
10-15 2.03 1.71 1.17 1.64
M ean 2.37 1.93 1.43

C D  for com parison  o f  silua tioas  = 0.17

CD for com parison  of d e p th s  = 0.17

CD  for com parison o f  situations
w ith in  each de p th  = 0 3 0

only 81 an d  60 p e r cent of the organic carbon 
conten t of the forest soil, ie. there is a 
decrease of nearly  20 p e r cen t in each cycle. 
In each d ep th  also  the d ifferences am ong 
the forest and  the tw o  cycles of ru b b er w as 
significant. The re la tive decrease in  organic 
carbon con ten t w ith  respect to  forest was 
m ore in 5-10 cm layer com pared  to the other 
tw o layers.

It w as noticed  th a tco m p a red  to  forest, 
exchangeab le c lac ium , m ag n e siu m  an d  
potassium  w ere found  to be significantly  
low er in continuously  ru b b e r cu ltiva ted  
area.

8 .2  S tudy  on the su b so il ac id ity  a n d  a lu m in iu m  
toxicity  in  ru b b e r  g ro w in g  so ils  and  its  am elio ­
ration  u s in g  p h o sp h o g y p su m

The project w as in itia ted  w ith  the 
objective of s tu d y in g  the subsoil ac id ity  in 
relation to alum in ium  toxicity in ru b b er 
g row ing  tracts an d  its am eliora tion  using  
phosphogypsum . The w ork  w as in itia ted  in 
1992-93 and  the pre lim inary  survey  cond uctd 
d u rin g  tha t period  in the m ajor agroclim atic 
zones revealed that the subsoil laye rs con­
tain appreciab ly  high  concen tra tion  of ex ­
changeable alum in ium . O n the basis of this 
observa tions, profile sam ples w ere collected 
from  tw o reg ions an d  filled in to  PVC col­
um ns a t th ickness equ iva len t to the ho rizon  
thickness of the soil profile. The soil w as



compacted to get the bulk density equiva­
lent to field levels and quilibraled. after
w elting the soil to field capacity.

The Suitability of phosphogypsum , a 
w aste material of phosphoric acid industry 
as an am eiiorant was assessed and  the 
m aterial was found good.

In order to characterise the toxicity 
of alum inium  on young rubber seedlings 
observations w ere m ade on young rubber 
seedlings grow n on H oagland solution 
c o n ta in in g  v a ry in g  leve ls of Al. A t 
concentations above 50 ppm  grow th of the 
plants were severely retarded.
9. D R IS  a p p ro a c h  fo r in te rp re ta tio n  

o f  fo lia r  an a ly tic a l d a ta  a n d  d ia g ­
n o s is  o f  n u tr ie n t  b a la n ces

Simple agronomic evaluation trials to 
com pare the fertilizer recom m endations 
derived through diagnosis and recommen­
dation integrated system approach w ith the 
present recom m endation derived through 
die sufficiency range approach and the 
blanket recom m endation is being contin­
ued. Verification of the DRIS norm s through 
the factorial field experim ent attem pted with 
the data  already available is in progress.
10. C o lla b o ra tio n  s tu d ie s

The Division collaborates w ith the 
Institute’s project on tapping panel dryness, 
m ultid iscip linary  evaluation of m odern 
clones and yield constraint analysis of Hevea 
in different agroclimatic zones of the tra­
ditional area.

12. A d v iso ry  w o rk

Analysis of 8800 soil and  2080 leaf 
sam ples were conducted in regional lab o ­
ratories for offering d iscrim inatory  fertilizer 
recom m endation. In the C entral Laboratory  
a t RRII, 700 leaf and 1100 so il sam ples w ere 
analysed and fertilizer recom m endations 
offered.

13. S u s ta in a b le  a g r ic u l tu r e

With a view to s tu d y  the possibility  
of reducing the inpu t of chem icals and  to 
introduce a sustainable ag ricu ltu re  system  
in rubber plantations, a s tu d y  on th e  use 
of bioferlilizers w as initiated. Field experi­
m ents w ere laid out in bo th  im m atu re  an d  
m ature rubber and  trea tm en ts w ere in­
corporated d u ring  post m onsoon season  in
1993. The grow th  and yield of ru b b e r are 
being assessed periodically.

Tw oexperiinents w ere s tarte d  atCES., 
Chethackal and at C hitha lve tty  es ta te  of 
S ta te  F a rm in g  C o rp o ra tio n , P u n a lu r ,  
including  various in te rc ro p s  in  ru b b e r 
p lan tation  w ith  the object o f a tta in in g  
ec o n o m ic  s u s ta in a b i l i ty .  R u b b e r  w a s 
planted in tw in row s at 5.75 m  feet ap a rt, 
the tw in row s b eingsepara ted  by a d istance 
of 10 m  feet, w here the in terc ro p s are 
accom odated. In tercrops such  as cocoa, 
pepper, p ineapp le an d  banana w e re  p la n  ted 
in the w ider in terrow s and  cover crop  in 
the narrow  interrow s.



1. S o m a tic  e m b ry o g e n e s is

In tegum enta l tissue of the im m ature 
fru its  of Hevea w ere used for the induction 
o f ca llus from  w hich g lobular em bryoids 
w ere ob tained  . T he em bryoids developed 
into p lan ts. H ow ever, extensive procedura l 
refinem ents are w arran ted  to im prove this 
p a th w ay . This pa thw ay  can be utilized for 
(a) syn thesising  transgenic plants (b) after 
a p p ro p ria te  refinem ents, this m ay p rove 
usefu l as an  a lternate p ropagation  system.
2. S h o o t  t ip  c u l tu re

Shoot tips w ere utilized for generat­
ing p lan ts. O ver tw o h u n d re d  plants w ere 
ob ta ined  d u rin g  this period  by this pathw ay 
a n d  ab o u t 70 b igger p lan ts from  this p o p u ­
lation w ere p lan ted  in th e  field and  the 
rem ain ing  sm aller p lan ts w ere raised in 
p o ly b ag s  fo r p la n tin g  d u r in g  th e  next 
season.

3. B io c h e m ic a l  i n v e s t i g a t i o n  o n  
b ro w n  b a s t

Since b row n  bast is considered  a 
serious problem  facing this crop, tw o  d irec­
tional approaches hav e  been in itia led  to 
elucidate this problem . Firstly , a genetic 
m a p  of th e  b ro w n  b a s t  to le ra n t an d  
susceptible clones need  to be p re p are d  in 
o rd er to ascertain  w h e th er any  gene level 
differences exist betw een the to leran t and  
susceptible p lan ts. Since cy tokin in  level in  
the stock is suspec ted  to be a m ajo r con­
tribu ting  factor con tro lling  th e  reaction  of 
p lants to b row n  bast, m easu res to estim ate 
cytokinins have been in itia ted  as a second 
approach. Since levels of cy tokin in  are  too 
m in u te  a q u a n t i ty  in  p la n t  s y s te m s , 
m e a su re m e n t o f su c h  sm a ll  lev e ls  is 
com plex an d  tim e consum ing.

B O T A N Y  D IV IS IO N

T he Botany D ivision continued  re­
sea rch  activities on genetic im provem ent 
th ro u g h  hyb rid iza tio n  and  o rtet selection. 
E m phasis h ad  also been  g iven forevaluation  
an d  selection of clones. Investigations on 
propagation , anatom y an d  cytogenetics w ere 
a lso  in  p rogress.

1. E v o lv in g  h ig h  y i e ld in g  c lo n e s  fo r  
t r a d i t i o n a l  a re a

1.1 H y b rid iza tio n  a n d  clonal se lection

M onthly  record ing  of yield from the 
1985 sm all scale trial of hybrid  clones was 
con tinued . Total volum e, D R C and p lugging  
index  w ere reco rded  periodically . Eight

clones exhibited su p erio r perform ance over 
RRII 105 for yield d u rin g  the first year of 
tapping . S tandard  heterosis fo r y ie ld  ranged  
from  4-28 p e r  cent (Table - Bot. I) . A total 
of 149 clones incorporated  in the 1989 sm all 
scale trials w ere subjected to tes t tap p in g  
after m easu rem en t of g irth  a t th e  age of 
3 1',  years. D ata revealed  h ighly  significant 
clonal differences for g irth  an d  juvenile  
y ield. A m ong a set o f 49 h y b rid  clones, 18 
p e rcen t reco rded  juvenile  yield h ig h er than  
that of the best paren t clone, RRII 105. G irth  
and  juvenile yield in  one clonal n u rse ry  
evaluation  trial o f 15 clones, re co rded  at the 
age of one year, revealed  h igh ly  significant



Table 1. M ean y ield and standard  heterosis of 
e ight clones du ring  the 1st year of tap-____ ping___________ _

Clones Mean yield Stand." >1
______________ (g tree '1 iap-'l__________ lietem si-f -)

8 2 /2  61-94 4.39

82/14 79.68 25.68

82 /17  65.26 9.26

82/21 61-91 4.35

82/22 80 39 26.33

82 /27  62.49 5.23

82/29  82.09 27.86

82/30________  65.79_________________ 9.98

RRII 105 59.22

clonal differences. A total of six clones 
recorded juvenile yield, com parable to or 
m ore than that of RRII 105. The hybrid seed­
lings (250 nos) in seven cross combinations 
resultant of 1993 hybridization program m e 
w ere established in a seedling nursery. 
D uring the 1994 flowering season a total of 
1070 h an d  pollinations incorporating six 
cross com binations w ere attem pted. The 
final fruit set recorded was 4.3 per cent.

1.2 O r te t  se le c tio n

Experiments on ortet selection w ere 
continued. At Cheruvally estate, ortet clones 
revealed highly significant clonal differ­
ences in girth, bark thickness, total volume, 
DRC and yield. From am ong the 21 clones 
studied, clone no. 35 recorded the highest 
mean girth (46.33 cm), total volum e of latex 
(116.50 ml) and yield (41.80 g /1 0  tappings) 
in com parison to a general mean of 40.65 
cm, 98.33 ml and 20.66 g respectively. O ut 
of 47 ortet clones in 3 small scale trials at 
Koney estate, 31 clones show ed relatively 
better girth when com pared w ith RRII 105 
and 17 clones exhibited better girth when 
com pared w ith  C T 1, at the age of 2.5 years. 
Significant clonal differences for girth and 
yield w ere noticed in two field experiments.

O ut of 49 selections from  75 poten tial 
m other trees in a large estate , 16 clones w ere 
m ultiplied and a sm all scale trial w as laid 
out in a suitable statistic il lay out. The 
remaining ortets w ere m ultip lied  an d  a 
polybag nursery was estab lished  for fu rth e r 
studies. From K aliyarand M alankara estates 
165 and 44 prom ising m other trees respec­
tively w ere identified and  the trees w ere 
being subjected to fu rthe r observations.

1.3 S p ec ia l t e c h n iq u e s  in  b r e e d in g

M onthly yield record ing  an d  annua l 
g irth  m easurem ents w ere co n tin u ed  in  all 
the field experim ents of po lyplo id  p o p u la ­
tion and the clones developed  from  seed 
irradiation. Incorporating five selections, a 
large scale trial w as laid o u t a t C entral 
Experiment Station. Tw o selections from 
the 1977 trial continued to give m ore  y ield  
than RRII 105. O f the trial laid o u t in 1985, 
28 clones gave h ig h er initial yield th an  the 
general m ean (30.30 g / t r e e  / ta p ) .  A n o th er 
trial planted w ith  7 selected clones resu ltan t 
of irradiation, w as m ain tained  p roperly .

2. E v a lu a tio n  o f  c lo n e s
2.1 Large scale trials

Tw o large scale trials, co m pris ing  
nine and eight clones p lan ted  a t CES d u rin g  
1989, w ere subjected to test tapp ing . Data 
on total volum e, DRC, yield, g irth  an d  bark  
thickness revealed highly significant clonal 
d ifferences. A m ong  the n in e  c lo n e s  in 
trial I, PB 312 gave the h ighest m ean yield 
of 12.10 g in com parison to 9.66 g p e r tree 
per tap for RRII 105. In trial II, RRII 105 
recorded the highest m ean yield am o n g  the 
e ight clones.

In the two m ultid iscip linary  ev a lu a ­
tion trials of 13 clones at RRII farm , data  
on juvenile yield revealed  highly  significant 
clonal differences. RRII 308 reco rded  the 
highest m ean value  (18.55 g) fo llow ed by



PCK 2 (15.17 g), PCK 1 (15.11 g) and  RRII 
105 (14.75 g / t r e e /ta p )  in trial I. In trial
II, PI3 314 recorded the h ighest m ean yield 
follow ed by RRII 105, PB 280, PB 312 and 
PB 255. M ean yield over tw o years (1992
& 1993) of selections from the 1956 hybrid 
clones show ed  that com pared  to the control 
PR 107, all the selections w ere perform ing 
well except RRII 205. (Table - Bot. 2). RRII 
203 and  RRII 208 recorded an  yield of above 
60 g  p e r tree p e r tap.

T able - Bot. 2. Yield of selections from the hybrid 
clones evolved in 1956

Clones
M ean yield ove r tw o  years 
(1992 and  1993) 
(g /tr e e /ta p )

RRII 201 5626
RRII 202 64.52
RRII 203 61.70
RRII 204 78.34
RRII 205 43.88
RRII 206 78.24
RRII 207 73.14
RRII 208 66.24
RRII 209 73.62
PR 107 49.61
SE

CD
7.17

21.30

The long  term  perform ance of clone 
RRII 105 an d  half sibs resu ltan t of the 1954 
h y b rid iza tio n  p ro gram m e w as evaluated 
o v er 18 years of tapping . O f the eight clones 
s tu d ie d , RRII 105 show ed  the highest yield 
(Table - Bot. 3). In the Sri Lanka clone trial 
laid o u t in 1976, RRIC 100 gave the highest 
y ie ld  of 64.47 g p e r tree p e r tap  du rin g  1992- 
93. In the m ixed clone trial laid o u t in 1981, 
RRII 105 (54.27 g) o u t yielded all o ther clones 
follow ed by PB 310 (53.08 g), PCK 1 (52.45g) 
an d  RRII 45 (52.45 g  / t r e e /ta p ) .  A round
1,100 po lybag  p lan ts w ere raised for laying 
o u t la rg e  sca le trials a t A rasu  R ubber

Idhle-Bot. 3. Long term performance of hybrid clones

Clone Parentage Rubber yield mean
o f  18 years 

______________  (g/tree/tap)
RRJI101 Tjir 1 x AVROS 255 17.40
RRII 102 Tjir 1 x G l. l 23.48
RRII 105 Tjir I x G1 1 54.24
RRII 106 Tjir 1 x Mil 3 /2 27.32
RRII 109 T|ir I x Mil 3/2 53.74
RRII 110 Tjir 1 x HJ128 40.81
RRII111 Tjir 1 x Hil 28 44.24

Tjir l(Control) Primary clone 31.11
General mean 37.36

Variance ratio 3.42”
** Significant at P = 0.01

C orporation , Keeriparai.

T hree RRIM clones, RRIM 712, RR1M 
722 an d  RRIM 728 w ere in troduced  from 
the R ubber Research Institu te of M alaysia. 
These clones w ere m ultip lied . In  reciproca­
tion, fou r RRII clones (RRII 109, RRII 176, 
RRII 208 an d  RRII 308) w e re  exported  to 
Malaysia. Incorpora ting  the n ew ly  in tro ­
duced  clones an d  n ine o th e r prom ising  
selections, a po lybag  n u rse ry  w as raised at 
C entral Experim ent S tation, C hethackal for 
field evaluation  experim ents p roposed  for
1994.

2.2 On - farm evaluation

In the block trial a t M alankara Estate 
RRII 105 continued  to record th eh ig es tm ea n  
yield am ong 11 clones. A t K oothattuku lam  
Estate (1973) also RRII 105 con tinued  to  be 
the highest y ie lder follow ed by RRII 203. 
In ano ther block trial a t C h itha lve tty  con­
sisting  of 12 clones, RRII 1 re co rded  the 
highest m ean yield d u rin g  the first y ea r of 
tapping  follow ed by PCK 1 an d  PCK 2, 
w hereas the h ighest g irth  w a s re co rded  by 
PB 235 follow ed by PB 260. h i the 1983 block 
trial a t M yladi, RRII 105 a n d  PB 235 reco rded  
com parable yield d u rin g  the th ird  y ea r of



tapping. In another block trial consisting of 
8 clones at Manikkal, RRII 105 recorded the 
highest yield followed by PB 235 during the 
first year of tapping. Girth was the highest 
in PB 235 followed by RRII 300.

A round 8,500 polybag plants of dif­
ferent experim ental clones were raised lor 
laying out block trials at Arasu Rubber 
Corporation, Keeriparai and Shastamkotta.

3. Perform ance o f clonal com posites

3.1 Studieson the piTformanceofmultirione blonds 
in comparison to monoclone population of RRII 
105

Four blocks of clonal composites were 
planted at RRS, N agrakatta, W est Bengal. 
G ap filling was carried out in the area 
planted during  1992. Around 3500 polybag 
plants w ere raised at Arasu Rubber Corpo­
ration, Kanyakumari District, Tamil Nadu, 
for laying out the field experim ents onclonal 
composites. Five trials on varying p ropor­
tions of m ulticlones were laid out at Chemoni 
Estate.

4. Polycross p rogen y  evaluation

4.1 Evaluation of progenies of prepotent clones

Seed ling progeny analysis of 20 clones 
in a previous study enabled the identifica­
tion of 9 clones as prepotents. With a view 
to confirm  the prepotency of the parent 
clones based on perform ance of their prog-

Table - Bot. 4. Mean values of different characters

enies at m aturity, tw o field trials w ere laid 
out at Central Experim ent S tation. T he ex­
perim ents w ere laid ou t in a com pact family 
block design w ith 3 replications and  5 trees 
per plot. A total of 160 clones com prising  
progenies and parents w ere inc luded  in the 
field trials.

An experim ent w as initiated for the 
com parison of polyclonal seeds collected at 
the beginning and at the en d  of seed  fall 
with assorted seeds. Seed lots collected 
during  the tw o periods w ere subjected to 
an assessm ent of the p roportion  of seeds 
from thedifferentparentclones in die garden , 
based on seed characters. T he tw o sets of 
polyclonal seedlings along  w ith  assorted  
seedlings w ere plan ted  for n u rse ry  ev a lu ­
ation in a sp lit p lo t design  w ith  five rep ­
lications.

5. B ree d in g  c lo n e s  fo r  c o m b in in g  
com pact ca n o p y  w ith  g o o d  y ie ld

G row th a ttribu tes an d  tes t tap  yield 
w e re  re c o rd e d  fro m  th e  d if f e r e n t  
m orphotypes of genetic v a ria n t p lan ted  at 
Central Experim ent S ta tion , C hethackal. 
Norm al and in term edia te types w ere m ore 
vigorous than the control (Table - Bot. 4). 
Normal types show ed h igher g ro w th  index 
com pared to the control. F rom  th e  open  
pollinated seedlings, p lan ts hav in g  com pact 
crow n and high vigour w ere m ultip lied  and

and grow th  index  at th e  8th  y e a r  a fte r  p la n tin g

M orphotypes ( Girth Bark Petiole

CM

‘ cuuiK Leaf are
.(cm) thickness (mm) length (cm) (cny)

area

Dwarf 26.17
8-46 141.21

E  «  «  - .............
I S  I t  u?m

e-*™* .. 22 £  ”7512.62 182.42

SE 6 7 7  159.944.57 0.47
13.50 U ,

1-29 15.56
3.87

8.78



ra ised  in polybags lo r fu rthe r evaluation. 
T w enty  tw o hybrid  seedlings resu ltan t of 
h an d  pollination w ere m ain tained  in the 
nursery . For stu d y in g  the root system  and 
root shoot ratio  of d ifferen t m orphotypes 
the seedlings w ere raised in polybags.

6. B ree d in g  for  d ro u g h t to lerance

Periodical observations on  g irth  re­
co rd ed  from 35 clones w ere analysed  for 
identify ing  those w ith  h igh  sum m er girth  
increm ent index indicative of d ro u g h t tol­
erance. The clones, in general, recorded 
34.68 per cent of the annua l grow th , in term s 
o f g irth  increm ent, d u rin g  the su m m er 
p eriod , w ith clones IA N  713 and  RRIM 704 
show ing  m ore than  50 p e r  cent of the annual 
g irth  increm ent d u rin g  sum m er.

A s p a r t  of the breeding  p rogram m e, 
crosses w ere attem pted  am ong parentclones 
possessing  desired  physiological attribu tes 
re la ted  to d ro u g h t tolerance. Fifty' seedlings 
from  fam ilies resu ltan t of hybrid iza tion  
ca rried  o u t in 1993 w ere being  m ain tained  
in the nursery . T he hybridization program m e 
w as repeated  in  1994 w herein  a total of 2800 
h an d  po llina tions w ere attem pted .

7. B ree d in g  fo r  p o w d e r y  m ild e w  re­
s is ta n c e

W ith a view  to screening clones for 
m ildew  resistance, a field experim ent incor­
p o ra tin g  20 clones along  w ith  PB 5 /5 1 , a

susceptible clone, w as laid  o u t em ploying  
a random ized  block design  w ith  three 
replications. S preader row s of PB 5 /51  w ere 
a lso  p lan ted  so  as  to  en su re  suffic ien t 
inoculum  w hile screening the clones in the 
field.

8. E v a lu a tio n  o f  p o p u la r  c lo n e s

The d a ta  on yield an d  secondary  
characters of 8 p o p u lar clones viz., RRII 105, 
PB 217, PB 235, PB 260, PB 311, PB 28/59 , 
RRIM 600 an d  GT 1 from  10 estates w ere 
collected for com m ercial evaluation  of the 
clones.

9. E stim ation  o f  g e n e t ic  param eters
9.1 G enetic  s tu d ies

9.1.1 V ariab ility , c o rrelation  a n d  h e te ro s is  fo r y ie ld  
a n d  y ie ld  c om ponen ts

A n evaluation  of 14 h y b rid  clones 
resu ltan t of a cross GT 1 x  RRIC 100 a t an  
early  phase  of 4.5 years revealed  significant 
clonal varia tion  for yield and  y ield  attribu tes 
viz., ra te  o f latex flow, d ry  ru b b e r conten t, 
g irth  a t opening , n u m b er of latex vessel row s 
and  bark  thickness. Rate of latex flow  ex­
h ibited the h ighest value of coefficient of 
varia tion  (53%) follow'ed b y  n u m b er of latex 
vessel row s and  y ield  (43 a n d  38% respec­
tively). Yield, ra te  of latex flow  an d  n u m b er 
of latex vessel row s exhib ited  m o d era te  to 
h igh  values of h e rita b ility  a n d  gen e tic  
advance (Table - Bot.5). O u t of the 14 hybrid

Table - Bot. 5. G ene tic  pa ram eters  fo r y ie ld  a n d  y ie ld  a ttr ib u te s  in  14 h y b r id  c lones o f  th e  c ro ss  G T  1 
RRIC 100 a t 47. years

Characters Rang Mean
Variance
ratio
(clones)

Coefficient 
of variation 
(%)

Heritabilitv
H!(%) '

Genetic 
advance % 
over mean

Yield (g tree'1 ta p 1) 5.87 - 14.55 10.18 3.49*' 38.47 45.39 26.42
Girth (cm) 27.96 - 37.67 32.53 3.08” 14.01 40.98 8.76
DRC 31.45 - 45.90 38.83 2.55* 15.47 32.67 8.09
Rate of flow 8.03 - 22.75 12.79 5.65** 52.66 60.77 44.25
No. of latex vessel rows 3.84 - 10.89 7.25 9.91” 43.20 74.81 42.07
Bark thickness (mm) 3.04 - 5.05 4.06 2.27” 22.36 29.68 10.83
* Significant a t 5% level "  Significant at 1% level



clones, 10 exhibited standard  heterosis 
for yield ranging from 4 to 48%. A perform ­
ance index based on yield, rate of latex 
flow and num ber of latex vessel row s was 
revealed to be a dependable criteria for 
early detection of potential hybrid clones 
(Table - Bot. 6).

Table - Bot.6. Mean yield and performance index of 
14 hybrid clones of a cross of GT1 x KR 1C 
100 at 47, years

Clones yield (g/tree'tap) Performance index

82/40 10.44 11.67
82/44 7.65 8.14
82/45 11.75 13.01
82/46 11-58 11.91
82/47 9.57 U M
82/48 5.87 8.13
82/49 13.28 14.59
82/50 10.34 14.36
82/51 11,59 9.61
82/52 7.21 7.17
82/53 14.55 12.12
82/54 12.15 1258
82/55 10.34 9.67
82/57 10.25 11.45
GT 1 7.42 10.73
RRIC 100 9.29 12.07
RRI I 105 (Control) 9.85 12.76

9.1.2 Genetic analysis of hybrid progenies

A field experim ent consisting of 28 
clones each from eleven selected families 
resultant of 1986 hand pollinations and 14 
corresponding parent clones was laid out 
em ploying a simple lattice design.

9.2 Estimation of combining ability for parental 
selection

One round of lest tapping was carried 
o u t in the 1990 trial laid out a t HBSS, Nettana 
at the 3rd year of planting. O ut of the 12 
parent clones PB 235 recorded the highest 
yield of 60 g  per tree per 10 tap  whereas 
^ , 45' 873 ■ ™ t e d  the lowest yield of

8 Pe r  ,r«  p w  10 tap. Among the 
progenies, those of PB 242 recorded the

highest yield of 49.78 g per tree p e r 10 tap 
whereas progenies of RRIM 600 recorded  
the lowest yield of 14.78 g  per tree p e r  10 
tap. However, progenies of clones PB 242, 
PB 86 and  IAN 45-873 recorded  su p erio r 
perform ance com pared to their respective 
parent clones (yield in g  p e r tree p e r  10 tap  
being 49.78,28.33 and  25.22 respectively  for 
progenies of PB 242, PB 86 and  IA N  45-873 
whereas that of parents w as 36.11,20.55 and  
17.22 respectively).

10. C ytogen etic  in v e s tig a tio n s

D etailed karyom orphological ana ly ­
sis of eight clones viz., RRIM 600, RRII 203, 
GT 1, PB 235, PB 314, PB 217, G / l  and  
Tjir 1 w ere carried out. All die eig h t clones 
are diploid w ith a som atic ch rom osom e 
com plem ent of 2n = 2x = 36. T he leng th  
of the chrom osom e ranged  from  1.5(j.m to 
3.7|xm. The chrom osom es differed  from  one 
another in size and shape. T hree ty p es  of 
chromosom es viz., m etacentric, subm eta- 
centric and subterm inal chrom osom es w ere 
observed. The total chrom osom e leng th  of 
the haploid com plem ent ran g ed  from  40 - 
50(im. They show ed d ifferen t kary o ty p e  
formulae. S tudies on pollen m o rpho logy  
and germ ination of d ip lo id  an d  te trap lo id  
w ere being carried out.

11. Floral b io lo g y  and  fru itse t

F ruits w ere collected a t  d iffe ren t 
developm ental stages afte r po llina tion  for 
microscopic observations of ovu le d ev e lo p ­
ment.

12. Bark an atom y

12.1 Variability, correlations and path coefficient 
analysis for yield in relation to anatomical char­
acters with imphasis on TPD, diseases and 
drought tolerance

H igh frequency of latex vessel for­
mation and  enhanced perm eability  of cell 
wall w ere observed as im m edia te  effects of 

application on y o ung  ru b b e r p lan ts.



Subsequen tly  sderifications increased and  
high ra te of latex vessel degenrations was 
effected.

Possibility of grafting  TPD affected 
trees w ith  healthy  bark  to replace affected 
b ark  w as tried. Tw o successful grafts (out 
o f six trees grafted) w ere observed. Six m ore 
g rafts hav e  been m ade.

To s tu d y  the variability and  correla­
tion of bark  anatom ical traits, bark  sam ples 
h av e  been  collected from  25 po p u la r clones, 
a t th e  age of th ree years.
12.2 Studies on bark renewal

A s tu d y  w as carried ou t to elucidate 
the structu ra l aspects of bark  regeneration. 
R egeneration of the bark  w as d u e  to the 
com bined  activity  of w ou n d  phellogen and 
v ascu la r cam bium . N ew ly differen tiated  
sieve tubes an d  ray  cells w ere com paratively 
large r in size. S tructurally  virgin and  re­
n ew ed  bark  show ed  variation in the p ro­
p ortion  of soft an d  hard  bark, am oun t and 
d is tribu tion  of sclerides, tannin  cells and 
crystals.

12.3 Evaluation of clones for structural components

C haracterisa tion  of clones (14 hybrid 
clones an d  tw o control clones), p lan ted  in 
the 1985 sm all scale trial, for the num ber 
of latex vessel row s and  bark  thickness at 
the im m atu re  stage w as done (Table - Bot.7)

13. W o o d  an a to m y

To stu d y  the effect of e thre l applica­
tion on rubber w ood quality , stim ulation 
w as carried out. W ood sam ples w ere col­
lected from  ethre l app lied  trees to study  
d en sity , specific grav ity  and  o ther physical 
p roperties.

14. S tu d ie s  on  p rop agation

G row th  characters of the p lan ts in the 
trial on  b u d d in g  h e ig h t and  d ep th  of p lan t­
ing w ere recorded. Data on g irth  ind icated

Table - Bot.7. A natom ical pa ram eters of hyb rid  clones 
at i ' l 2 years

Clone No. of LVR Bark thickness (mm)

82/40 7.89 3.62
82/44 5.06 4.04
82/45 8.50 4.75
82/46 7.11 3.67
82/47 7.78 3.92
82/48 3.61 3.38
82/49 9.89 4.09
82/50 10.89 3.92
82/51 4.56 4.42
82/52 3.84 4.30
82/53 7.02 3.04
82/54 8.22 4.34
82/55 6-06 5.05
82/57 7.61 4.25
GT 1 7.56 4.09
RRIC 100 8.06 3.46
RRII 105 7.61 4.68
SE 0.812 0.489
CD 16507 0.994

that bag p lan ts  con tinued  to exhib it m axi­
m um  girth  (47.68 cm ) am ong  all trea tm ents. 
A m ong b u d d ed  s tu m p s  those b u d d e d  a t 45 
cm  above collar recorded m axim um  girth  
(45.07 cm).

D ry w eight of sh o o t a n d  ro o t collected 
by destructive sam pling  of po lyclonal and  
assorted  seedlings a t the age o f 5 m onths 
show ed  that po lyclonal seed lings h a d  m ore 
d ry  m atter produc tion . S hoot w e ig h t w as
16.51 and  19.71 g  an d  ro o t w e igh t w as 14.17 
a n d  17.65 g respectively  for asso rted  and 
polyclonal m aterials.

G reen  b u d d in g  ca rried  o u t a d o p tin g  
bench g ra fting  techn ique show ed  th at su c ­
cess w as com paratively  less in bench  grafts 
(74%) com pared  to n u rse ry  grafts (94%). 
D elaying the rem oval of th e  b an d a g e  afte r 
b u d d in g  w as found  to  influence b u d d in g  
success favourably.



Evaluation of secondary characters of 
the bench grafted plants in the field was 
carried out. G irth data collected in 1992-93 
revealed that bench grafts w ere marginally 
better than nursery grafts (33.90 and 33.62 
cm respectively).

Grow th data recorded from the trial 
on deep planting of tw o whorled bag plants 
were analysed and it was found that the 
deep p lanted ones continued to put on more 
g irth  than the control (normally planted bag 
plants). A verage girth of deep planted plants 
was 13.56 cm while that of the control was 
only 12.35 cm. Among the different depths 
of deep  planting, those planted 10 cm deep 
recorded m axim um  girth.

The trial for com parative study  on 
tw in stocks and single stocks was laid out 
and planting was carried out with seeds in 
the seed at stake plots. Stock plants w ere 
raised in seedling nursery as well as in bags 
and twin-grafting w as done w herever re­
quired. Bag plants were also subsequently 
bu d d ed  and  cu t back to p roduce two 
whorled bag plants.

15. G e n e t ic  b a s is  o f  s to c k  s c io n  
relationsh ip

15.1 Perform ance o f  certain  m odern  c lones w ith  
d ifferen t root system s

Recording of m onth ly  yield and 
annual girth m easurem ent were continued. 
A nnual g irth  data of 1992-93 revealed that 
the com bination of RRII 203 as scion on its 
ow n root stock recorded the highest girth 
followed by RRII 203 on assorted stock 
M ean yield over the first year of tapping 
revealed  significant clonal differences. 
The stock scion combination RRII 105 on 
RRII 105 recorded thehighestyield followed

RRUng203 °n RWI 203 a"d RRI‘ 118 on

15.2 3 x 3  s to c k  s c io n  c o m b in a t io n  tr ia l

G row th characters of the p lan ts  in the 
trial w ere recorded. Sum m arisation of g irth  
data collected during  1992-93 period  was 
undertaken. RRII 203 as scion in com bina­
tion w ith all stocks recorded m ore g irth . 
Girth was maxim um  on RRII 203 stock (18.53 
cm) followed by RRIM 600 stock (17.83 cm) 
an d  RRII 105 s to c k  (17.33 cm ). T he 
com bination of RRIM 600 scion on its ow n 
stock seedlings recorded m in im um  g irth  
(10.84 cm).

16. S tu d ies  on ear ly  ev a lu a tio n

16.1 Juvenile vs mature performance

Juvenile grow th  characters viz., p lan t 
height, girth , num ber of w horls, n u m b er of 
leaves and juvenile yield by tes t incision 
m ethod w ere recorded in the field trial 
consisting of 10 clones com ing u n d e r h igh , 
m edium  and  low yield g roups. D ata on 
height and juvenile yield revealed  h ighly  
s ig n if ic a n t d if fe re n c e s  a m o n g  c lo n e s  
(Table - Bot.8) - Perform ance index  com ­
puted based on these th ree characters was 
the highest for RRII 105 follow ed by PB 260.

Table - Bot. 8. Data on juvenile characters at the age 
of one year

Clones Height Girth Yield
(cm) (cm) (g/test incision)

RRII 105 130.27 5.31 0.18
PB 235 135.83 5.24 0.05
PB 260 143.13 5.15 0.09
RRIM 600 140.67 5.09 0.07
CT 1 99.33 4.66 0.09
PB 217 132.80 4.85 0.05
PB 5/51 116.27 4.54 0.05
RRII 33 124.93 5.30 0.04
RRII 38 109.07 4.85
General mean 125.81 5.00 0.07
Variance ratio 4.36" 1.58
CD 21.32 0.03
*’ Significant at 1% level



G E R M P L A S M  D I V I S I O N

T he G erm plasm  Division continued 
activities on in troduction , collection, conser­
v ation  an d  evaluation of Hcvea germ plasm .

1. In tro d u c tio n , co llec tio n  and con ser­
v a tio n  o f  g er m p la sm

1.1 Wickham materials from the secondary diver­
sity centres

Regular m aintenance of the existing 
clones in the clone m useum  w as carried out. 
For gap  filling in the clone m useum  suffi­
cient m ateria ls w ere raised. Tw o seedling 
trees of H. brasiliensis g row ing  w ild in a 
d ro u g h t affected area in M ettu r Hills, Tamil 
N a d u  w ere collected an d  being  m ultip lied  
for fu rth e r stud ies. These genotypes w ere 
m ultip lied  an d  conserved in the germ plasm  
m useum .

1.2 Wild germplasm from 1981 IRRDB exploration

A  total collection of 4709 genotypes 
received a t RRII is being  m ain tained  in the 
sou rce bush  nurseries a t the C entral Experi­
m en t Station.

2. E v a lu a tio n  o f  germ p lasm

2.1 In  s itu  conservation gardens

E valuation of the elite clones in tro­
d u ce d  from  various geographica l areas 
conserved  in the th ree gardens w as contin­
ued . A nnual g irth  and m onth ly  yield w ere 
reco rded  for all the clones. Data collection 
for genetic  divergence stud ies  in garden  II 
w as com pleted  and  the data  w ere being 
processed . G enetic d ivergence s tu d y  initi­
ated  in gard en  111 is being continued.

O bservations on  the m orphological 
characters viz., p lan t height , g irth , total 
n u m b er of w horls, total n u m b er of leaves

p er w horl and es tim ated  leaf area  w ere 
collected from the evaluation  trial o f IRCA 
clones a t quarterly  intervals. The d a ta  w ere 
being  statistically analysed.

P lanting m aterials w ere raised for 
laying ou t a new  germ plasm  garden . S tudies 
on floral m orphology in certain  clones w ere 
started.

2.2 Nurseryevaluation,juvenilecharacterisationand 
cataloguing

A p re lim inary  s tu d y  w a s carried o u t 
on 56 genotypes selected random ly  from  the 
w ild  germ plasm  collection. T he m o rp h o ­
logical and  anatom ical characters s tud ied  
w ere sing le leaf area, specific leaf w eight, 
bark  thickness, girth , n u m b er of latex vessel 
rings, density  of latex vessels p er ring  per
1 m m  circum ference of the p lan t, d iam ete r 
of latex vessels an d  yield. It w as found  tha t 
none of the genotypes y ie lded  as m u ch  as 
the control, though th ere  w ere ind iv idua l 
genotypes tha t perfo rm ed  be tte r th an  the 
control for all o ther traits. C oefficient of 
varia tion  w as the h ighest for yield (149.4%) 
an d  the low est for d iam ete r of latex vessels 
(6.57%). Coefficient of varia tion  fo r the o th e r 
characters ran g ed  from  9.69 to  2S.64 p e r cent 
(Table - Gplm . 1).

A no ther pre lim inary  s tu d y  involv ing  
75 random ly  selected gen o ty p es  for the 
characters p lan t h e igh t (m), h e igh t a t first 
b ranching  (m ), g irth  (cm), bark  thickness 
(m m ), sing le leaf area  (cm*) an d  y ield  (g /  
t re e /ta p )  w as taken up . V isual scoring  in 
the field conditions for abnorm al leaf fall 
a n d  secondary  leaf fall d iseases w as also 
con d u c ted . Juvenile characterisation  of these 
genotypes w as done.



Table. Gplm. 1. V ariability  of the  1981 c o llec tion____________________
Standard Coefficient Control

Traits Range Mean deviation of variation (%)

Single leaf area (cm') 59.73 -169.96 99.09 29.96 24.18 63.38

Specific leal weight (mg/cm3) 3.83 - 7.45 6.12 0.73 11.91 6.19

Bark thickness (nun) 2.50 - 5.67 4.12 0.71 17.25 5.83

Girth (cm) 23.93 - 48.20 34.20 6.43 18.79 43.87

Number of latex vessel row's 2J3-6.67 4.18 1.08 25.82 6.67

Density of latex vessels 23.00 - 34.33 28.36 2.75 9.69 33.33

Diameter of latex vessels (pm) 1950 - 25.93 22.72 1.49 6 3 7 23.20

Distance between Latex vessel 
rows (mm)

0.15 - 055 0.27 0.08 28.64 0.24

Test tap yield (g) 0.19 - 73.15 10.08 15.06 149.45 134.95

O bservations w ere m ade on another 
set of wild genotypes for the characters girth, 
bark thickness, test tap yield, seed weight, 
length and breadth of the seeds and  disease 
incidence. A m ong the three provenances - 
Acre, Rondonia and M atto Grosso, the geno­
types from M atto Grosso show ed a general 
superiority  w ith respect to vigour, yield and 
tolerance to Phytophthora. The genotypes 
exhibited variations in weight, length and 
w id th  of seeds. The M atto Grosso genotypes 
w ere found to be late flowering types com­
pared  to Acre and Rondonia genotypes. 
Floral m orphology and seed characters were 
s tu d ie d  in ce rta in  geno types of w ild 
germ plasm . Morphological variations were 
noted  and the study  is being continued.

2.3 Field evaluation of Brazilian germplasm

Two evaluation trials w ere laid out 
in 1992 with 143 wild genotypes and 50 
orlets belonging to wild Brazilian germplasm. 
Q uarterly  observaions on morphological 
characters such as height of the plant, collar

diam eter, n u m b er of w h o rls  p e r  p lan t, 
num ber of leaves p er w horl, an d  leaf area 
w ere recorded. Q uarterly  record ing  of g irth  
was continued in 175 geno types in the 
evaluation trial laid ou t in  1990. T he d a ta  
w ere being statistically analysed . M o rp h o ­
logical characterisation of 143 geno types 
was done a t the age of one year a fter p lan ting  
to study  the juvenile 'p lan t type' of the w ild 
clones based on the descrip tion  p re p are d  
for tine characters viz., hab it o f the p lan t, 
na tu re of auxiliary b u d s  an d  leaf scars, shape  
and  appearance of leaf sto rey  a n d  leaf 
characters. Specific varia tions w ere no ted  
for the genotypes from the three p ro v ­
enances of Acre, Rondonia and  M atto Grosso.

3. G e n e ra l  s tu d ie s

3.1 Collection, conservation and evaluation of Ceara 
rubber germplasm

T en g e n o ty p e s  o f C e a ra  ru b b e r  
(Manihotglaziovii) germ plasm  collected from  
a seim i-arid hill tract o f Tam il N a d u  w ere 
m ultiplied and conserved in the m useum .



M Y C O L O G Y  A N D  P L A N T  P A T H O L O G Y  D I V I S I O N

M ycology and  P lant Pathology Divi­
sion ca rried  o u t bo th  basic and  applied 
research  on p lan t protection and  cover crops 
im provem ent. P lant Pathology and Ento­
m ology Sections m ade attem pts to control 
p a thogens and  pests using pesticides and 
biological agents and  assessed yield loss due 
to  p lan t diseases. M ycology Section was 
engaged  in investigations on causative agents 
o f n e w  p la n t d ise a se s  a n d  sc reen in g  
germ plasm  an d  hand  po llina ted  clones for 
resistance to com m on diseases o f Hevea. 
Investiga tions on soil im provem en t through 
m icro-organism s and  u tilization of w astes 
from  rubber in d u stry  w ere carried ou t by 
M icrobiology Section.

1. A b n o r m a l lea f-fa ll d ise a se

C o p p er fungicides w ere in use fo r the 
contro l of abnorm al leaf fall disease for quite 
a  long period . This m ay lead to accum u­
lation of co p p er in soils u n d er rubber and 
m ay affect the beneficial m icroorganism s 
sensitive to this heavy m etal. A ttem pts were 
m ad e  to find ou t a lternative fungicides to 
con tro l abnorm al leaf fall disease. A n oil 
d isp e ris ib le  fo rm u la tio n  of M ancozeb , 
D ithane (Indofil M. 45), w as tested in the 
field using  the clone PB 235. The results 
in d ica te d  tha t oil based m ancozeb is as 
effective as oil based  copper oxychloride at 
d ie sam e active ing redien t levels. The leaf 
re ten tion  recorded u n d e r differen t treat­
m en ts  is given  in Table - Path .l.

T ru n k  p a in t in g  w ith  sy s te m ic  
fungicides w as also attem pted  for control 
of abnorm al leaf fall disease. T he fungicide 
tested  included  (1) phosphorous acid (2) 
m etalaxyl and  (3) fosetyl - A l, each a t 60 
g a i / I .  T he leaf re ten tion  assessm ent show ed

Table - Path. l .L e af reten tion  in  abno rm al leaf fall 
con tro l experim ent

Treatments________Dose(kg ai/ha) Leaf retention(%)

Control (No protection) 18.43
Mancozeb 2.24 4239
Copper oxychlor 2.24 46.04
Mancozeb 3.36 42.68
Copper oxychloride 3.36 42.91
Mancozeb 4.5 42.14
Copper oxychloride 4.5 49.15

that this m ethod  is n o t effective for con tro l­
ling abnorm al leaf fall d isease. T w o new  
sp ray  oil sam ples deve loped  by M /s .  Ind ian  
Oil C orpora tion  w ere field tested  in a sm all 
scale trial. Both the sam ples w ere fo u n d  to 
give h igher leaf reten tion . T hese sam ples 
w ere recom m ended fo r large scale field 
testing.

2. H ig h  v o lu m e  sp ra y in g

Zinc - Bordeaux m ix tu re (0.5% Bor­
d eaux m ixture + 0.5% zinc su lp h ate) was 
com pared  w ith  o th e r c o p p e r fu ng ic ide  
form ulations for con tro lling  abnorm al leaf 
fall disease. The percentage of leaf re ten tion  
in zinc - B ordeaux m ix tu re trea tm e n t w as 
on p a r  w ith  B ordeaux m ix tu re  (1%) trea t­
m en t (Table - Path. 2).

Table - Path. 2. C om parative  efficacy of d if fe ren t 
fung ic ides

Treatments Spraying
system

Leaf
retention(%)

Bordeaux mixture 0.5% High volume 51.0
Bordeaux mixture 0.5";. +
Zinc sulphate 05% High volume 64.0
Oil based copper 
oxychloride Low volume 78.0
Bordeaux mixture 1% High volume 61.0



The experim ents w ere conducted to 
control the shoot rot disease using various 
systemic fungicides at M undakayam and 
Palapilly. The phosphorous acid at higher 
doses gave significantly higher control (Table
- Path. 3).
Table - Path. 3. Effect of systemic fungicides on 

shoot rot disease

Chemical
Disease index %

Mundakavam Palapilly

Phosphorous add 
(Akomin)

2ml/l 19.3 275

Phosphorous add 
(Akomin)

4ml/l 18.7 26.7

Phosphorous acid 
(Akomin) 8ml/1 10.8 18.4

Phosphorous acid 
(Phosjet) lm l/l 22.2 29.6

Phosphorous add 
(Phosjet) 2ml/l 23.0 27.2

Phosphorous acid 
(Phosjet) 4ml/l 17.1 19.4

Fosetyl - AI 
(Alietle) 2g/l 23.0 24.7

Metalaxyl M 
(Ridomil - MZ) 3g/I 17.8 18.6

Bordeaux mixture 14.6 17.4

CD (P=0.05) 2.77 2.97

3. E v a lu a tio n  o f  p a n e l p ro tecta n t/ 
w ou n d  d ressin g  com pou n ds

Tapping during  rainy days in high 
ra in fa ll  a re a s  in  ra in g u a rd e d  tree s  
predisposes the plants to black stripe diseae 
and necessitates suitable protection m eas­
ures. An experim ent was conducted to 
evaluate fungicides for the control of black 
stripe disease in clone RRIM 600 at Lahai 
Estate. The results indicated that phospho­
rous acid formulations at 0.08 per cent ai 
is effective. M ancozeb is also effective a t a 
concentration of 0.375 per cent ai as is seen 
in Table-Path. 4.

Table ■ Path. 4. Comparative efficacy of different 
fungicides in black stripe control

Treatments Dose 
(% ai)

Leaf 
retention (%)

Mancozeb (Indofil M. 45) 0.750 32.97

Mancozeb (Indofil M. 45) 0.375 33.55

Phosphorous acid (Akomin -20) 0.080 40.44

Metalaxyl (Apron 35 WP) 0.105 36.22

Phosphorous acid (Phosjet 40) 0.160 36.89

Phosphorous acid (Phosjet -40) 0,080 40.00

MEMC (Emisan 6 WP) 0.015 40.33

CD NS

Phosphorous acid w as fo u n d  to  be 
efficient in the black stripe d isease control 
in block trials on PB 28/59.

A new  panel p ro tec tan t fo rm ula tion  
"Well coat" w as tested in the field a n d  w as 
recom m ended for large scale use.

4. P ink  d ise a se

In the recent years this d isease  w as 
found to attack m any high  y ie ld ing  clones 
like RRII 105 and  hence m uch em p h a sis  w as 
given for its control m easures. Both p ro p h y ­
lactic and  curative m easures w ere tried  to 
protect the plants.

The experim ent initia ted  d u rin g  the 
prev ious year to  ev a lu a te  p ro p h y lac tic  
spraying to protect young ru b b e r from  this 
disease was continued. The app lica tion  of 
fungicide in 4 year old p lan ta tio n s  w as 
found to be difficult even w hen m ist b low er 
was used. The sp ray ing  d id  n o t p ro v id e  
adequate protection of the tertiary  branches.

T ru n k  p a in tin g  o f th e  sy s te m ic  
fu n g ic id e s  t r id e m o r p h  (C a lix in  2% ), 
Propiconazole (Tilt 0,5%), O xycarbox in  
(plantvax) 2.5%) and  Bordeaux paste  (10%) 
for prophylactic pro tec tion  of ru b b e r trees 
from p ink  disease w as a ttem p ted . This 
m ethod d id  no t p rov ide  ad e q u ate  protection.



A system ic fungicde Validacin was 
tried as cura tive  trea tm ent against pink 
d isease in a  sm all scale trial. This fungicide 
w as found to p rov ide  good protection a t 2 
p er cen t concentra tion  of the form ulation 
(0.06% ai).

Large scale field experim ent to study  
the effect of prophylactic  prem onsoon ap­
p lication  of B ordeaux paste vis-a-vis con­
ventional therapeu tic  Bordeaux paste appli­
ca tion  in p ink  d isease m anagem ent was 
co n tin u ed  on the sam e p lan ts (3 years old) 
w h ich  w ere trea ted  while they w ere two 
year old. In the case of prophylactic trea t­
m en t the B ordeaux paste  was app lied  on 
ail the forks leav ing  the low er m ost one and 
also the branches w here brow n portion 
m erges w ith  the green  portion. Prophylactic 
trea tm e n t show ed considerable reduction in 
the incidence of pink  disease in 2 and  3 year 
o ld  p lan ts, severe  infection w hich can lead 
to tree loss, percen tage of gaping  w ounds 
exposing  w ood and  percentage of reinfection 
(Table - Path. 5).

A n experim ent w as initiated to find 
o u t the effect o f p lan t extracts on the control 
of p in k  d isease an d  recorded the disease 
incidence. In  the field experim ents to control 
p in k  d isease  u sin g  w o o d  extracts and  
cu ltu ra l practices, the best resu lt w as re­
co rded  in lime w ashing  w ith copper sul­
p h a te  (100 g  copper su lphate  in 10 1 lime

w ater) followed by lime w ashing  alone 
along  w ith  p rev en tiv e  B ordeaux paste. 
A m ong different w ood extracts, Teak w ood 
and  Jack w ood extracts w ere found effective.

5. P ow d ery  m ild e w  d ise a se

The experm ent to evaluate in tegrated  
schedule of application of system ic an d  non* 
system ic fungicides in W ynad district, a 
high elevation area, w as continued . The 
integrated schedule using  tridem orph  1.5% 
d u s t w ith  su lp h u r d u s t an d  both  these 
fungicides in com bination w ere found  to 
effect better protection th an  conventional 
dusting  w ith su lphur. T he m ixed fungicide 
trea tm ent w as m ore econom ical.

In sp raying  experim ents to p ro tec t 
nursery  plants from this d isease penconazole 
(Topas 0.05% ai) carbendazim  (0.05% ai) and  
carbendazim  + w ettab le su lp h u r (0.025% +
0.125%) w ere equally  effective an d  m ark ­
edly superio r to sp ray ing  of w e ttab le su l­
p h u r alone.

6. Y ie ld  lo s s  d u e  to d ise a se s

The experim ent to assess y ield  loss 
du e  to abnorm al leaf fall d isease in  clones 
RRIM 600, RRII 105, GT 1 an d  RRII 118 was 
continued . C rop  loss w as reco rded  in clones 
RRIM 600 (32.46%) and  RRII 118(7.04%). The 
daily  leaf fall d u e  to infection d u rin g  the 
m onsoon season w as m onitored .

Table - Path. 5. Percentage of disease incidence (1992 & 1993)

Total disease Severity of disease Gaping wounds (%) Reinfection (%)
Location incidence (%) incidence (%) __________________ __________________

Prophy- Curative Prophy- Curative Prophy- Curative Prophy- Curative 
lactic lactic lactic lactic

M adukakunnu 26.00 55.00 1.50 28.00 1.50 27.00 LOO 185

Pulikaikavala 08.50 42.00 2.00 2350 2.00 22.50 0.50 4.50

Kayyoor 07.00 1950 2.50 11.00 3.50 05.00 1.00 6.50

Mean 13.66 38.83 2.00 20.83 2.33 18.70 0.83



7. H igh pressure injection  for d isease  
control

The third generation budded plants 
of the m utant are m aintained. Forth gen­
eration budding of plant is being arranged. 
The field planted m utants and their RRIM 
701 controls show  satisfactory grow th. 
Observations on grow th and disease inci­
dence are being recorded.

8. P h y s io lo g ic a l  s p e c ia l is a t io n  o f  
Phytophthora meadii

Based on the abnormal leaf fall dis­
ease incidence in nature ten different Hevea 
clones w ere selected viz., RRII 105, RRII 33, 
FX 516, G1 1, BD 10, PB 217, GT 1, RRIM 
600, PB 86 and RRIM 701. These clones w ere 
budded and established at CES, Chethackal 
as well as RRU Experiment Station for 
physiological specialisation studies.

9. B io log ica l control o f  rubber d iseases

D etailed studies on the inhibitory 
a c tiv ity  of Trichoderma koniiigi on 
Phytophthora meadii w ere carried out. Dual 
culture s tud ies on agar m edium  showed 
w ide inhibitory zone caused by T. viride 
against P. meadii. Another study showed 
m u tu a l in term ingling  of colonies of a 
Trichoderma sp. and P. meadii and  over 
grow th of antagonist on the pathogen. The 
sam e antagonist caused lysis of oospores of 
P. meadii.

In vitro studies on the effect of culture 
filtrate of Trichodefim sp. on the grow th of 
brow n root d iseasi • j m thogen, Phellinus noxius 
was carried out. 10 p er cent concentration 
caused com plete inhibition. Incorporation 
of culture filtrate of Trichoderma sp. with 
potato dextrose agar inhibited the growth 
of P. meadii upon inoculation.

10. H ost parasite inter-re lationsh ip

The effect of graded levels of nitrog­

enous fertilizer and  infection by Carynespora 
cassiicola on biochemical changes m  rubber 
seedlings was studied. Leaf sam p les  w ere 
collected periodically from the tim e of in­
oculating the leaves w ith the sp o re  su sp en ­
sion of the pathogen and  analysed  for to tal 
phenols, ortho d ihydroxy phenols, am ino  
nitrogen, sugars and  starch. C. cassiicola 
infection in plants at different levels of 
nitrogen application led to considerable 
change in the biochemical constituen ts  of 
die leaves.

11. R oot and collar d ise a se

D uring A ugust 1993, severe incidence 
of dieback of young rubber seed lings w as 
recorded at Rubber Board C entra l N urse ry , 
Karikkatoor, Pythium  sp. w as isolated from  
the infected plants and  its pathogen ic ity  
established. Botryodiplodia w as iso la ted  from  
infected budded  p lan ts  collected from  an ­
other nursery. Both the cu ltu res w ere sen t 
to IM1 for identification.

12. M u lt id is c ip lin a r y  e v a lu a t io n  o f  
clo n es

Periodic observation an d  reco rd ing  of 
pow dery m ildew  an d  pink  d isease inci­
dence w ere carried ou t in the tw o  clone 
evaluation experim ents.

13. S c r e e n in g o f g er m p la sm  m a ter ia ls /  
H P s e e d lin g s

O bservations on natu ra l incidence of 
pow dery  m ildew  d isease w ere m ad e  d u rin g  
the disease season in five blocks in  the 1989 
Source bush nurse ry  at CES, C hethackal. 
M ild incidence of pow dery  m ildew  d isease 
w as noticed on all the clones.

14. M in o r lea f sp o t  d is e a s e s  an d  th eir  
control

Gloeosporiuin leaf sp o t d isease  w as 
found to attack young ru bber p lan ts in m any



areas. A field trial was conducted to control 
this d isease at M anikal estate , M undakayam  
w ith  w eekly and  fortnightly  application of 
five d ifferen t fungicides. They included (1) 
m etalaxyl (Ridom il Mfi 0.02%), maneozeb 
(Indofil M-45 0.2%), carbendazim  (Bavistin
0.05% ), tr id e m o rp h  (C alixin 0.1%) and  
Bordeaux m ixture (1%)- Encouraging results 
w ere ob tained  w ith  w eekly application of 
m etalaxyl, Bordeaux m ixture and  mancozeb.

15. M ic r o b io lo g y  o f  le g u m in o u s  cover  
crops

A new  fast g row ing  legum e Mucuna 
aterrima w as tested  for grow th , nodulation  
an d  n itrogenase activity. It g rew  very fast 
p ro d u c in g  large foliage an d  roots at the 
nodes. T he no d u la tio n  an d  nitrogenase 
ac tiv ity  w ere m ore  than that of M. bracteala. 
T he p lan ts  s tarte d  d ry ing  afte r six m onths 
o f g row th . T he p lan ts, on an  average p ro ­
d u ce d  500g seeds.

Bradyrhizobiurn c u ltu re  w as m ass 
m ultip lied  using  lignite pow der as base and 
w ere d is tr ib u ted  to rubber grow ers as 200 
g  packets.

D ipp ing  th e  cu ttings of M. bracteata 
in Bradyrhizobium  s lu rry  increased their 
percen tage  of establishm ent. A study  on the 
se lec tio n  of ca rrie rs  for Bradyrhizobium  
ind ica ted  th a t coconut coir d u s t w ith  soil 
rich in organic carbon and  calcium  carbon­
a te  can be used . The Bradyrhizobium p o p u ­
lation  increased  u p to  1 m onth  of storage and  
m ain ta in ed  u p to  three m onths. Six Brady 
rhizobium  isolates am ong  32 tested show ed 
m ore  n o d u la tio n  an d  nitrogenase activity  of 
A'l. bracteata.

A fa s t  g ro w in g  a c id  to le ra n t  
Azotobacter sp . was isolated an d  it is found 
to su rv iv e  be tte r in soil at RRII Experim ent 
S tation.

In the experim en t on the effect of

different cover crops on soil m o istu re at 
Palghat, soils u n d er M. bracteata show ed 
m ore m oisture. W eed g row th  w as com ­
pletely elim inated in these plots. The p o p u ­
lation of Azotobacter w as also h igher in soils 
u n d er M. bracteata.

T he field trial w ith  d u a l inoculation 
o f Pueraria phaseoloides s e e d s  w ith  
Bradyrhizobium sp  and  Beijcrinckia sp . w as 
continued. Enhanced g row th  of P. phaseoloides 
u nder the influence of d u al inoculation 
augm ented  m icrobial activity  in  soil and  
reduced  the w eed biom ass. Soil n itrogen  
level w as also h igher in such  treatm ents.

16. M u sh room  cu ltu re

Experim ents w ere conducted  to im ­
p rove the quality  of m ushroom  sp aw n  by 
add ition  of organic supp lem en ts  like rice 
b ran, w heat bran, m aize m eal an d  red  g ram  
p o w d e r to w heat grains. Red g ram  p o w d e r 
added  to w heat g ram  p rom oted  the m ycelial 
g row th  of the oyster m ushroom  (Pleurotus 
florida) and  reduced  the tim e taken for full 
g ro w th  of spaw n . A n o th er ex p e rim en t 
conducted  to find ou t the keeping  quality  
of m ushroom  spaw n  show ed  yield red u c­
tion after 10 days of attain ing  sp aw n  grow th .

The technique for th e  cu ltivation  of 
m ilk w hite m ushroom  (Caloa/be indica} w as 
perfected. M ushroom  yield u p to  350 g p er 
bed w as recorded in the first flush. Shiitake 
m ushroom  (Lentinus edodes) c u ltu re  w as 
collected from differen t places an d  a ttem pts  
w ere m ade to grow  them  on ru b b e r w ood  
and  rubber w ood saw  dust. U n d e r sterile 
condition these fungi g rew  well on  ru b b er 
w ood and its saw  dust. T hough  th ere  w as 
profuse grow th , spo rocaups d id  no t d e ­
velop.

A ttem pts w ere also  m ade to  cu ltivate 
Ganoderma sp. on saw  d u s t from  ru b b er 
w ood. M ushroom s w ere no t form ed even



after 6 months grow th of tins fungi on sterile 
saw  dust.

17. P o llu tion  stu d ies

The studies on the effect of solid 
concentration, sourcc of starter and diluents
from rubber processing factories on biogas 
p roduction  w ere com pleted. Enhanced 
biogas production was directly proportional 
to anaerobic bacterial activity, cellulose 
enzym es and volatile fatty acid content. The 
spent liquor contained good am ount of 
nitrogen, phosphorus and potassium  which 
can be used as manure.

Detailed investigations on the failure 
of the biological treatmentsvstem  in a rubber 
factory near Trichur was conducted and 
overloading w ith the effluent was found to 
be the cause. A recommendation given based 
on various param eters to increase the size 
of the aeration tank and to introduce trick­
ling filter containing coconut shells and roof 
tiles was observed to w ork well.

18. R h izosp here  stu d ies

A field trial conducted to find ou t the 
effect of phosphate solubilising bacteria on 
the grow th of rubber seedlings under 4 
different levels of rock phosphate showed 
that 50 p er cent rock phosphate application 
along with phosphobacteria inoculation is 
com parable wi th application of higher doses 
of rock phosphate alone in influencing the 
g irth  of rubber seedlings (Table - Path. 6).

Pot culture experim ents w ere carried 
out to evaluate the effect of 11 different 
isolates of VAM fungi on grow th, biochemi- 
cal c o n s ti tu e n ts  (to tal p h en o ls , ortho 
d ihydroxy phenols, sugars, am ino nitrogen, 
starch etc.) and nodulation and nitrogen 
fixation in P. phaseoloides. VAM inoculation 
augm ented grow th,nodulation, nitrogenase 
activity, am ino nitrogen, sugars and chlo­
rophyll content.

Table-Path. 6. Ef/cct of phosphobacteria inoculation 
on growth of rubber seedlings

Treatments GirUv(mm) Height (cm)

Rock phosphate '/ ,  dose 
Rock phosphate '/ ,  dose 

Rock phosphate ' / ,  dose 
Rock phosphate full dose 

Rock phosphate V, dose +
Bacteria
Rock phosphate ' / ; dose +
Bacteria
Rock phosphate V , dose +
Bacteria
Rock phosphate full dose 
Bacteria

CD (P=0.05) 1.75 7.01

A po t cu lture s tu d y  w as also  initia ted  
to identify the effect of VAM inoculation  on 
the grow th  of rubber seedlings.

19. B io lo g ica l c o n tro l  o f  w h i t e  g r u b s

A field experim ent w as ca rried  ou t 
to  c o n tro l  w h ite  g r u b s  u s in g  th e  
e n to m o p a th o g e n ic  fu n g u s  B eauveria  
brongitiartii. A heavily  infested n u rse ry  area  
was selected and  trea ted  w ith  th e  sp o res  of 
the entom opathogenic fungus. R esults  in ­
dicated that the plo ts ap p lied  w ith  B. 
brongniartii recorded  the h ig h es t p lan t 
survival (92.8 to 95.6%) and  low est g ru b  
population (0 to 0.05 g ru b s /3 0  cm 1 soil) 
com pared to control plots, reco rd ing  12.28 
p er cent plant su rv ival an d  th e  h ighest g ru b  
population  (2 g ru b s /3 0  cm 3 soil).

20. V e r te b ra te  a n d  n o n - in s e c t  p e s ts

Field trials w ere conduc ted  to find ou t 
the efficacy of brodifacum , b rom ad io lone  
and flocoum afen for th e  contro l of Bandicotn 
bengalensis infesting ru b b er seedling . The 
results given in Table - Path. 7 sh o w s th a t 
all the three second generation  an ticoagu­
lants w ere highly effective in reducing  rat 
population.

12.75 138.5

12.75 134.25

14.75 141.75

16.50 154.25

14.75 138.75

16.75 149.75

16.75 150.50

17.75 149.75



Table-Path. 7. Effect of three second generation an- 
_________ticoagulants in rat control

Bait used 
g/burrow

Number of active
burrows Population 

Pre- Post- decline % 
treatment treatment

Brodifacum 
0.005 % bait 20 172 2 98.7

Bromadiolone 
0.005% bait 20 85 3 965

Flocoumafen 
0.005% bait 20 155 2 98.7

21. B ee  k e e p in g  in  ru b ber p la n ta tio n s

A  regionw ise su rvey  conducted to 
e v a lu ate  the occurence an d  devasta tion  of 
T hai Sac Brood V irus disease (TSBV) in the 
states of K erala, T am ilnadu an d  K arnataka 
revealed  th a t 75 p er cent colonies of Apis 
cerana indica w ere lost d u e  to this disease. 
In  K e ra la , C a l ic u t ,  T r iv a n d ru m  a n d  
K ottayam n d istricts accounted for 95.36, 
94.27 an d  93.65 p e r cent loss of bee colonies 
respectively . S tudies on the in troduction  of 
E uropean  bees, A. niellifera an d  the disease 
resistan t varie ty  of Indian  bees, A. cerana 
indica w ere initia ted . E uropean bees w ere 
found  to  frequently  visit rubber trees.

22. M in o r  p e sts

Severe infesta tion  of b o re r beetles was 
re co rded  in PB 28 /59  and  GT 1 clones at 
Lahai Estate. A pplica tion  of H C H  50 percen t 
W P at 5 p e r cen t concentration effective 
con tro lled  th e  beetles.

C rickets tha t caused  w ide sp read  
d am a g e  to p lastic ra in g u ard s  w ere identi­
fied as Gryllacris sp.

A n experim en t conducted  to control 
the term ite, Odentotermies sp. revealed that 
the app lica tion  of e ither a idrin , chlordane, 
hep tach lo r o r ch lorpyriphos a t 0.1 p e r cent 
is effecitve in  contro lling  the term ites.

23. N e m a t o d e s  i n f e s t i n g  r u b b e r  
s e e d lin g s

Frequency of occurrence an d  p o p u ­
lation density  of p lan t parasiitic nem atodes 
w as s tud ied  in soils from  rubber nurseries 
and  the results are given in Table - Path.8. 
C onsiderable variations w ere observed  in 
the frequency and popu lation  density  in 
nursery  soils from  differen t regions.

Table-Path. 8. N em atodes p o p u la tio n  in  ru b b e r  n u rs ­
ery so ils

Location Frequency of 
occurrence (%)

Population (cc)

Plant
parasitic parasitic

Manjeri 100 1800 1400

Kanhikulam 100 4400 2800

Perumpulickal 100 3000 2000

Peruvannamoozhy 90 4200 2200

Kadakamon 100 2400 600

Karikatoor 40 666 1000

Chethackal 60 400 600

Ulickal 100 333 666

Paraliar 30 333 333

A p o t cu lture s tu d y  con d u c ted  to  find  
o u t the inoculum  potential o f Meloidogyne 
incognita on the g row th  characters of P. 
phaseoloides u n d e r  po t c u ltu re  cond ition  
revealed tha t initial inoculum  level o f 10 
larvae p er po t an d  above increased  ro o t galls 
and  adversely  affected th e  g ro w th  of P. 
phaseoloides (Table - Path  9).

24. S lu g s  and sn a ils

The efficacy of lim e p o w d e r w as 
tested  for the con tro l of slugs an d  snails 
attacking rubber. The p re lim inary  resu lts  
show ed that th e  lim e ap p lied  a t th e  base 
of rubber stu m p s a t  th e  ra te  o f 20 g  p e r p lan t 
is effective in con tro lling  th is pest.
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Table-Pal'h. I  H f « l  of M. im  «■» 8 - w l t  ol P- _____________
Shoot Rool

Lengthen.) Fresh wife) Ptywt. (gl̂  Length(cm) Fresh wt.(g) Dtywl. (g) galls/g- 

12.94 3.84 39.20 4.53 1-27

7.9b 2.77 29.84 3.04 0.81 3.2

4.91 1.83 23.74 2.13 0.39

166.2

143.8

116.6

102.2
78.8

3.60 1.23

0.79

15.30

10.20

1.38

0.57

0.14

0.06

12.2

23.0

39.4

CD(P= 0.05) 9.80

25. R u bb er w o o d  preservation

Different combinations of wood p re­
servatives were tested on rubber w ood. A 
combination of N a, FCP, borax and  boric 
acid com pletely elim inated fungal popula­
tion and  insect borers. Copper sulphate and 
borax treatm ent gave protection from insect 
borers only and not from fungi.

Observation on the incidence of sap 
stain  fungi and borer beetle attack on rubber 
w ood injected w ith copper sulphate before

felling was continued. Even after 6.5 years 
the trea ted  w ood w as free from  insect a ttack  
and fungus infection.

The pressure injection eq u ip m en t w as 
rem odelled and the injection technique w as 
standard ised . Six n u m b er of m a tu re  ru b b e r 
trees each w ere injected w ith  ex tracts of 
heartw ood of rosew ood, teak , jack, anjali 
and  subabul and  copper su lp h a te  so lu tion . 
The trees w ere cu t an d  s to red  for fu rth e r 
observations.

P L A N T  P H Y S I O L O G Y  A N D  E X P L O I T A T I O N  D I V I S I O N

The Physiology and  Exploitation 
Division continued research on biochemis­
try, crop physiology, stress physiology, water 
m anagem ent, stock-scion interaction, ex­
ploitation, tapping panel dryness (TPD), 
in tro d u c tio n  of m ed ic in a l p la n ts  for 
intercropping etc. in addition to the routine 
assignm ents on testing of materials, train­
ing, adivisory work and other extension 
activities. Further, effort was p u t in success­
fully for popularising controlled upw ard 
tapping (CUT). The Division undertook 
m any onfarm  trials on CUT in sm all and 
large holdings. New studies on stock-scion 
interaction w ere taken up.

1. Early p red ic tio n  o f  y ie ld  and  s tr e ss  
to lerance

In con tinuation  o f ea rlie r s tu d ie s  on 
tolerance to d ro u g h t an d  heat, m em b ran e 
therm ostability  of y o ung  and  m atu re  leaf 
discs of the clones RRII 105 a n d  RRIM  600 
w ere s tu d ie d  using  e le c tro ly te  lea k ag e 
m ethod. Young leaves w ere fo u n d  m ore  
sensitive to elevated  tem pera tu res. T here 
was gradual increase in  the therm ostab ility  
of leaf tissue w ith  age a tta in ing  m axim um  
stability in tw o m onths.

In ano ther m ethod, th e  to lerance to



com bined  d ro u g h t and  hea t stress was 
assessed  by subjecting  leaf discs to therm al 
shock  in presence of PEG 6000. In the 
p resence of osm otic stress, m em brane 
becom es m ore  susceptib le to therm al injury. 
This w as a m ajor problem  in  the Konkan 
and  o ther non-trad itional regions. Young 
leaves w ere tolerant to  w a te r stress. W hen 
tem pera tu re  w as h igh  this advantage was 
nullified. The m ethod seem s to be a new  
ap p ro ach  an d  prom ising  in the field of stress 
physio logy  of Hevea brasiliensis.

D eterm ination  of bark  w a te r po ten­
tial w as identified  as  a suitable, easy, fast, 
re liab le an d  non-destructive m ethod  to 
assess p lan t m o istu re sta tus  in  Hevea and  
can  be used  as a screening m ethod.

2 . C h a n g e s  in  la te x  d ia g n o s is  p a r a m ­
e t e r s  in  r e l a t i o n  to  t a p p i n g  
in te n s i ty

C hanges in  DRC, yield and  latex 
d iagnostic  param eters  viz., thiols, inorganic 
p h o sp h o ru s  and  sucrose w ere m onitored 
u n d e r 1 /2  S d /1  6 d / 7 ,1 /2  S d / 2  6 d /7  and 
1 /2 S  d / 3  6 d /7  system s of tapp ing  in four 
clones (RRII 105, RRH 203, GT 1 and  RRII 
118). A fter tw o years of im position  of the 
trea tm en t, there w as a  fall in DRC un d er 
d /1  system  in  all the clones yield ( g / t r e e /  
tap) also  show ed  a d ro p  u n d er d /1  system  
in all the clones u n d e r study . H ow ever, 
u n d e r  d / 2  system  no  such  d ro p  could  be 
n oticed  from  the beginning  of the experi­
m ent, w hereas u n d er d / 3  system , clones 
RRII 203, G T 1 and  RRII 118 show ed an 
increase in p e r tree p e r  tap  yeid, unlike RRII 
105, from  die d / 2  system . There w as no 
d ifference in tine level of thiols and  sucrose 
betw een  th e  trea tm ents, w hereas inorganic 
p h o sp h o ru s  sh o w ed  a significant increase 
in th e  d / 1  system  com pared  w ith  the 
d / 3  system .

3. P h y s io lo g ic a l e v a lu a tio n  o f  c lo n e s

The h ig h e s t  m ea n  a n n u a l y ie ld  
was observed in th ec lo n e  RRII 105 a t C entral 
Experim ent S tation (Table - Phy. 1).

T able - Phy. 1. D ry ru b b e r  y ie ld  (g /tre e / tap) a t CES

Clone Annual mi
RRII 300 37.0
PB 235 46.6
RRII 105 56.3
RRIM 600 36.7
GT 1 31.1
PR 107 19.7
Cl 1 28.4
RRIM 501 28.6
RRII 118 29.9
RRIM 703 51.4
Tjir.1 30.8
RRIM 612 18.5
’Dry rubber yield

4. P e r fo r m a n c e  o f  c lo n e s  at h ig h  
e le v a tio n

A n n u a l m ea n  y ie ld  re c o rd e d  a t 
MuUenkolly (W ynad) is p resen ted  in  Table
- Phy. 2. C lone RRIM 600 show ed  the h ighest 
yield am ong the clones.

Table - Phy. 2. M ean y ie ld  (g/tree /tap) a t h ig h  a ltitu d e  
_____________ (W ynad) _________

Clone Yield'
PB 28/59 16.6
RRII 203 17.1
PB 619 13.4
RRII 105 16,0
RRIM 612 13.0
RRIM 501 14.2
RRIM 605 16.4
G1 1 12.2
PB 5/51 13.2
PR 107 14.1
GT 1 14.2
RRIM 600 19.7
RRIM 623 13.9
Tjir 1 14.9
LCB 1320 13.0
RRII 118 14.7
'Mean of 7 months



5. S o il m oisture stress, grow th  and  
y ie ld

Leaf area index, girth and turgor 
pressure w ere recorded in fou r year old 
H a m  clones at im m ature phase during wet 
season. Variation in grow th and leaf area 
index w as noticed am ong the clones. Leaf 
area index ranges from 1.12 to 3.48 and 
show ed positive relationship w ith girth 
(Table - Fhy.3).

Table - Phy. :3. Leaf area index (LAI), turgorpressure
and girth during wet season of 1993
(Trials I and 11)

Clone LAP T.P. (bar) Girth (cm)

Trial I
RRII 5 3.08 530 36.5
RRII 118 2.96 7.02 39.7
RRII 208 2.18 5.44 313
RRII 300 234 6.10 32.2
RRII 308 2.83 7.83 36.2
RRIM 600 1.99 7.77 32.0
RRIM 703 1.75 7.08 32.1
PCK 1 239 6.23 33.3
PCK 2 3.48 7.27 32.0
SCATC 88 1.61 6.14 30.4
SCATC 93 2.13 5.06 29.6
Haiken 1 1.87 5.87 303
RRII 105 2.69 735 333
CD <P=0.Q5) 1.07 0.26 5.3
CV (%) 26.10 6.6 9.5
Trial II

PB 217 
PB 235 
PB 255 
PB 260 
PB 280 
PB 310 
PB 311 
PB 312 
PB 314 
KRS 25 
RRS 128 
KRS 163 
RR1 105

CD (P=0.05) 
CV (%)

, 2.34 
1.79 
2.62 
2.92 
1.30

8.38 
5.10 
6.99 
5.90
5.62 
6.51 
6.43
7.62 
5.24 
5.58
6.29
6.30
7.38

37.2
32.7
35.8
33.3 
333 
38.1
38.8 
313 
30.5
32.8
33.8

6. E x p lo ita tio n  s y s te m s  a n d  y ie ld

Yield of d ry  rubber from  trees u n d er 
1/2S d /2  6 d / 7  and 1/2S  d / 3  6 d /7  con­
tinued to show  com parable yield. H ow ever, 
yield under the qu arte r cu t change over 
system was m uch h igher (Table - Phy. 4).

Table - Phy. 4. Yield and TPD in a small trial area
at CES in RRII 105

Treatment Block yield 
kg/300 tree

TPD%
■93

Girth inca> 
ment ‘90-93'

1/2S d /2  6d /7 2926.00 20.83 15.19

1/2S d /3  6d/7 2991.85 11.67 17.60

2 x 1/4S d /2  6d /7  3698.75 8.33 18.97

The block level experim en t com pris­
ing shorter cuts and  w eekly  tap p in g  in 
com parison w ith  o rd inary  d / 2  a n d  d / 3  
system  is in progress. 1 /3  S d / 2  6 d /7  system  
gave significantly h igher yield co m p a red  to 
all o ther system s of tapping , and  w as fol­
lowed by 1/2S  d / 2  6 d /7 . Yield u n d e r 1 /  
2S d /2  6 d /7  and  1 /3S  d / 3  6 d /7  +  ET w ere 
also com parable (Table-Phy. 5). TPD  was 
significantly low er in  1 /2 S  d / 7  a n d  1 /3 S  
d /2  6 d /7  com pared to 1 /2 S  d / 2  6 d /7  
system  of tapping . Low in tensity  tap p in g  
system , in general, show ed  be tte r g irth  
increm ent. 1/2S  d / 7  +  ET system  sh o w ed  
higher DRC th roughou t the y ea r as co m ­
pared  to d / 2  system  in the p ea k  y ie ld ing  
time.

Table - Phy.5. Dry rubber yield and incidence of 
TPD under various tapping systems 
in RRII 105 (block trial)

Yield (kg/block) TPD Tree/blcok

* The values are only relative

1993 (average) 1993
1/2S d /2  6d /7 2454.1 42.0
1/2S d /3  6d/7 1946.4 28.5
1/3S d /2  6d /7 2951.5
1/3S d /3  6d/7+ET 2369.6
I/2S d/7+ET 1897.7 6.5
CD (P=0.05) 301.45



T abic - Phy. 6. Y ield, g ir th  inc rem en t and  p lu g g in g  in d e x  in  RKIT 118 d u r in g  1993-94

Treatment Yield (kg/block) 
1993-94

G irth increm ent (%) 
1987 - 93

P lugging  index 
1993-94

7 2 S d /2  6d /7 1795.14 48.96 2,975
I /2 S d /3  6d /7 1810.11 53.21 3.044
1/2S d /2  6d /7 1647.86 44.34 3.409
1/4S d /3  6d /7 1003.26 49.28 3.633
1/4S d /2  6 d /7  + ET 5%

ha.6(-) 12/y (m) 2532.20 47.74 2.419
Untapped control - 49.281

Studies on d ifferen t exploitation sys­
tem s on K and  C factors in the clone RRII 
118 sh o w ed  th a t yield is the h ighest for 1 / 
4 S d / 2  6 d /7  + ET system  follow ed by  1 /
2 S 6d / 7  an d  1 /2  S d / 2  6 d /7  system . 1 /
4 S d / 3  6 d /7  reco rded  the low est yield 
(Table-Phy. 6). In the experim en tal area TPD 
w as less than  10 per cent.

Experim ent on  periodic tapp ing  rest 
on  y ield  sh o w ed  that m onsoon rest w ith  no 
ra in g u a rd san d  su m m er rest w ith  ra inguards 
resu lted  in com paratively  better yield even 
w ith  less n u m b er of tapp ings p e r  year 
(Table - Phy. 7). C ontinuously  tapped  trees 
h o w e v er sh o w ed  less g irth  increm ent. M axi­
m u m  g irth  increm ent w as noticed in 1 /2
5  d / 3  6 d /7  an d  m in im um  in 1 /4 S  6 d /7 .

C lones p lan ted  for u n d erta k in g  s tu d ­
ies on biom ass partitio n in g  an d  y ield  com ­
ponen ts u n d er d ifferen t exp lo itation  sys­
tem s in K arnataka reg ion  sh o w e d  th a t 
grow th , as ind icated  by g irth , w as signifi­
cantly  h igher for PB 235 an d  PB 260. In 
general, RRII clones u n d e r this trial show ed 
poor grow th  com pared  to  tha t o f PB clones. 
P ink d isease incidence a n d  casualty  w ere 
also h igher in RRII 105. A m ong  the clones 
s tu d ied , PB 235 reco rded  o u ts ta n d in g ly  
h igher g irth  follow ed by PB 260 (Table - 
Phy.8). In the second trial, RRII 118 show ed  
h igher g irth  increm ent as com pared  w ith  the 
o th e r clones (Table-Phy.9).

The experim ent on  d e p th  of tap p in g  
yield an d  TPD w as also  continued .

Table - Phy. 7. Effect of period ic  ta p p in g  rest on  y ie ld

Treatment Yield*(kg /block) 
1993 - 94 Tapping days/year

Continuous tapping with rainguard (K.G) 3593.97 145
1 Months rest in summer with R.G. 3546.18 132
2 Months rest in summer with R.G. 3268.32 120
2 Months rest in monsoon without R.G. 3013.06 108
2 Months rest in monsson with 1 month rest 
in summer without rainguard 2948.45 96
2 Months rest in monsoon with 1 month 
rest in summer with no R.G. and 1 additional 
tapping per week during Oct-Dec. 3352.53 108
'C up  lump weight



Table - Phy. 8. Growth performance at Dakshina Karnataka (1987 planting)

Vacancies in the sixth year(%) Girth in the sixth year(cm)

'  ' * v m

3Z39

43.69 

39.54

42.69

Clone

RRII US 33.33

RRII 300 24.07

PB 235 5.55

PB 311 3.70

PB 260 1-85

CD (P—0.05) 1“ 23

Table - Phy. 9. Girth increment in the fiftli year of 
plantingat Dakshina Karnataka (1988 
planting)

Clone Girth increment (1990-93)

PCK 2 20.73

PCK 1 19.32

RRII 118 25.03

RRIC 36 17.80

RRIC 45 17.33

A com parative evaluation trial on 
1 /2  S d /4  and 1 /2  S d /6  system  of tapping 
w ith stim ulation w as initiated in a mixed 
clone area at Kulasekharam  in Tamil N adu 
state. The m ean yield under 1 /2  S d /4  + 
ET was h igher com pared with 1 /2  S d /6  
+ ET system  of tapping.

The trial to evaluate long-term impact 
of rainguarding on grow th, yield and TPD 
in Hevea was continued and extended to 
o ther locations.

A new  trial to evaluate com parative 
effectiveness of different stim ulation m eth­
ods u nder low frequency tapping system 
was also commenced.

7. T a p p in g  system  for  sm all grow ers

The study  was taken up w ith a view 
to realise m aximum sustainable productiv­
ity w ith less incidences of TPD and belter 
grow th under high  intensity tapping. The 
experim ent was continued during  the year

4.52

and  the trends w ere th e  sam e as in the 
previous year. Four years da ta  w ere a n a­
lysed. Though the cum ulative  y ie ld  w as 
h igher in double cu ts w ith  panel change, 
it had d isadvantages like p o o r tree g row th , 
h ig h er ra te  of b a rk  c o n su m p tio n  a n d  
incidences of TPD. Yield an d  o th e r p a ram ­
eters w ere com parable in trees o p en e d  at 
norm al (125 cm) and  low er (90cm) height. 
C um ulative yield from  1 /2  S d / 2  6 d /7  w as 
low er w ith high  bark  con su m p tio n  and  
incidence of TPD. Total y ield  w as 47% 
higher u n d er l / 3 S d / l  6 d /7  co m p a red  to 
1 /2  S d / 2  6 d /7 . G irth  increm ent w as the 
h ighest and  all the o th e r assessed  p a ra m ­
eters w ere com parab le  to  c o n v e n tio n a l 
system . Short-run an d  long-run  n e t incom e 
analysis and  rank ing  based  on  various 
indicators highlighted  1 /3  S d /1  6 d /7  as 
the best and  sustainable tap p in g  system  for 
the clone RRII 203. This system  w ith  one 
m ore BO-panel, seem ed to be p rom ising  for 
clones w ith  poor renew ed  b ark  yield.

8. C o n tr o l le d  u p w a r d  t a p p in g  (C U T )

The large scale trial on C U T  w as 
continued. Trees tapped  on 1 /3 S  + 1 /2 S  
d /2  6 d /7  continued  to  give be tte r y ield  
com pared to o ther system s. E valuation  of 
CUT in field w here severe TPD w as noticed  
indicated 1 /4  S d / 2  6 d / 7  as a be tter system . 
In such areas, tapp ing  shade w as fo u n d  
unsuitab le for CUT.



9. S tu d ie s  o n  in trod u ction  o f  m e d ic i­
n a l p la n ts  in  m ature sta n d s

'H ie experim en t on intercropping  of 
m edicinal p lan ts  a t CES w as continued. 
Package of practices for in tercropping  three 
types of m edicinal p lan ts in m atu re  s tands 
w ere evolved.

10 . M u lti-d isc ip lin a r y  s tu d ie s  on  tap­
p in g  p a n e l d ry n ess

E stim ations on  the content of total 
pheno ls , ex ten t of lipid peroxidation and 
th e  activity  of catalase in the bark  sam ples 
of no rm al an d  partia lly  d ry  trees in the clone 
RRII 105 w ere carried out. Total solids 
co n ten t, thiols, inorganic phosphorus, su ­
crose, m agnesium  and  lip ids in  the bottom  
fraction of latex sam ples an d  the activity of 
su p ero x id e  d ism utase  in  bark  sam ples w ere 
es tim ated  in hea lthy  trees of the clone RRII 
105 g row ing  in  tw'o fields w ith 30 and  SO 
p e r  ce n t TPD  respectively. F u rther studies 
w ere in  progress.

A s a p a r t of the international p ro ­
g ram m e on TPD, m onitoring  of changes in 
physio logical a n d  biochem ical param eters 
associa ted  w ith  incidence of TPD w as con­
tinued . Pro tein  con ten t and  polypeptide 
p rofile  of C -serum  a n d  lu to id  m em brane in
25 trees of the clone RRU 105 w ere m oni­
to red  a t m on th ly  in tervals in norm al and 
p a rtia lly  d ry  trees. The data  show ed that the 
p ro te in  co n ten t of C -serum  in partially  dry 
trees w as less w hen  com pared  to that in 
n o rm al trees. The po ly p ep tid e  profile of C- 
se ru m  sh o w e d  21 b an d s w ith  mol. wt. 
ra n g in g  from  14-150 KD an d  am oun t from 
300-1500 ng. L utoid m em brane show ed 12 
p o ly p ep tid es  w ith  m ol. wt. ranging  14-160 
K D an d  th e ir quan tity  from  20-1500 ng. The

profile and  the quantity  of pro te in  (intensity  
of bands) in som e partia lly  d ry  trees w ere 
different (absence of bands and  low  inten­
sity), but the pattern w asinconsistant. Further 
s tud ies are in progress.

The experim ent to  m on ito r changes 
in latex diagnostic p aram eters  associated 
w ith tapp ing  panel d ryness in n o rm al and 
partially  d ry  trees w ere continued . It w as 
observed that the level of thiols increased 
in partially  d ry  trees w hereas no  change was 
recorded in the levels of in roganic p h o sp h o ­
ru s  and sucrose com pared  to no rm al trees.

11. S tu d ie s  on  s to c k -sc io n  in teraction

A rapid  technique to vegeta tively 
p ropagate Hevea brasiliensis by  air-layering  
technique w ith  h igher success ra te  (70%), 
using sp hagnum  m oss as  rooting  m edium  
w'as standard ised . F u rth er s tu d ie s  w ere in 
progress.

12. T a p p in g s y s te m  on  a p a n e l p a ra lle l 
to th e in c lin a tio n  o f  la tex  v e s s e ls

The experim ent w as being  continued . 
O n the BO-2 pane l also an  appro x im ate  y ield 
increase of one kg p e r  m o n th  from  th e  35 
trees w as observed  in the new  m ethod  
com pared  to the control. N o  ad v e rse  effect 
w as noticed in g irth ing  o r b ro w n b as t inci­
dence.

13. E xperim ent o n  u p w a r d  ta p p in g  on  
in c lin ed  p a n e l on  v ir g in  bark

A tapp ing  experim ent w as s tarte d  at 
the N ew  A m bady Estate, K u lasekharam  in 
a block of 350 trees of RRII 105 by open ing  
inclined pane l a t 7° from  bo tto m  u p w ard s. 
A c o n tro l  w ith  c o n v e n tio n a l v e r tic a l  
d ow nw ad  tapp ing  of equal n u m b er of trees 
is also m aintained.



The Division continued to w ork on 
prim ary processing, chemical modification, 
rubber technology and product develop­
ment.

1. Solar drier for sh eet rubber

The 800 kg solar drier was modified 
for continuous operation. It was observed 
that w ith firewood backup, sheets could be 
dried in 4-5 days. Firewood consum ption, 
u nder such conditions, was found to be 0.11 
kg. per kg. of dry rubber. U nder bright 
sunlight, sheets could be dried in 6-7 days 
w ith solar energy alone, when the m aximum 
tem perature realised in the cham ber was 
50°C. The quality of sheets was sim ilar to 
that of sheets obtained from a sm oke house, 
except that colour was lighter for sheets 
dried  in the solar drier.

A readym ade sm oke drier with a 
capacity of 96 sheets was procured and 
evaluated for firewood consum ption, which 
w as found to be one kg of firewood p er kg. 
of dry  rubber. In order to accelerate the 
dry ing  using solar energy, efforts w ere in 
progress for attaching solar panels to the 
drier.

A low Cost sm oke drier of ferroce- 
m ent construction, designed and fabricated 
by a private firm was evaluated for sheet 
d ry in g . T he f irm  w as re q u e s te d  to 
incorporate several modifications and  the 
m o d ified  m odel w as fo u n d  w o rk in g  
satisfactorily. This model was recom m ended 
for inclusion under the subsidy program m e 
of the Rubber Board.

2. S u lp h u ric  acid as  an  a lte r n a t iv e  
latex coagu lan t

Studies on storage and  ageing  beh a v ­
iour of sheet rubber p repared  u sin g  su lp h u ­
ric acid was continued. A geing b ehav iour 
o f vulcanizates was s tud ied  using  a silica- 
filled form ulation. R esults ind icated  that 
sheets prepared  using su lp h u ric  acid u n d er 
different conditions w ere com parab le  to 
sheets prepared  using  form ic ac id , w ith 
respect to ageing behavious, bo th  in raw  
stage an d  after vulcanization.

3. E p oxid ation  o f  natural ru b b e r

Several batches of ENR - 50 hav e  been 
produced  in p ilo t p lan t and  w ere charac­
terised. Though the M ooney viscosity  o f the 
raw  rubber w as high  and  sh o w ed  batch  to 
batch variation, the vulcanizate p roperties  
show ed little variation as is e v id e n t from  
Table - Chem . 1. The reaction cond itions 
using low er concentration of reagents have 
been optim ised w hich cou ld  re d u ce  th e  cost 
of production.

The effect of ad d itio n  of d iffe ren t 
phenolic and  am ine types of an tiox idan ts  
on the plasticity re ten tion  index of EN R 
show ed that 0.25 p h r  each of 2,6 - d i-t-bu ty l- 
p-cresol and  polym erised  2,2,4-trim ethyl-1,
2- d ihyd  ro quinoline o r 0.5 p h r  of sty ren a  ted 
phenol can im p art PRI values w ith in  the 
accepted range (Table - C hem . 2).

4. S tu d ies  on  r h eo lo g ica l b e h a v io u r  
o f  LNR

Rheological b ehav iour of n itrile  ru b ­
ber (NBR) com pounds con ta in ing  liqu id



Table- Chem . 1. Batch to batch  varia tion  in properties o f  ENR 50
Property

Batch 1 Batch 2 Batch 3
M ooney  v iscosity , ML (1+4) lOOX 99
o f  r a w  EN R 50 112 122

M ooney  v iscosity , M L (1+4) 1Q0°C 58
of com pound ■ 55

M ooney  scorch  tim e a t 120°C, Min. 6 8.5 7
O p tim u m  cu re  tim e a t 150°C, Min. 6 7
H ardness, S hore  A 60 60 60
M o d u lu s a t 100% elongation, MPa 2.41 2.37 2.4
M o d u lu s a t 300%  elongation, MPa 8.04 8.00 8.10
T ensile s treng th , MPa 2130 20.90 21.00
E longation  a t b reak, % 746 739 743
T ear streng th , N /m m 42.60 41.40 45.60
R esilience a t room  tem pera tu re , % 41.10 36.1 405 0
G oodrich  h eat bu ild  - u p  a t 50°C, A T, °C 33.60 3350 35.10
D IN  a b rasion  loss, m m 1 121.46 121.20 107.80
C om pression  se t a t 70°C, 22h, % 22.00 25.60 2550
F orm ulation  : ENR 50/100 , Calcium  steara te  •- 5, Stearic acid - 2, Z inc oxide - 5, A ntiox idam t H S - 2 AntioxiH anj
4010 N A  - 2, Paraffin  w ax - 3, FEF black - 50, A rom atic oil - 5, S ulphur - 1.5 and M OR - 1.5)

Table- Chem.2. Effect o f an tiox idan ts on PRI o f  ENR 50

A ntiox idan t type Concent
P0 P30 PR] Staining

ration, ph i b e hav iou r
EN R 50 0 44 9 20

P o lym erised  2,2,4 - trim ethyl 0.25 45 34 76 low
1,2 - d ih y d roqu ino line 0.50 46 30 65 high
(A n tiox idan t HS) 1.00 52 48 92 high
N -Isop ropy l - N ’- phenyl - p 0.25 40 30 75 high
ph e n y len e  d iam ine 0.50 41 29 71 high
(4010 NA) LOO 40 38 95 high

2- M ercap to b em im id azo le  (MB1) 0.25 15 m elted N il
0.50 11 m elted N il
LOO 10 m elted N il

Z inc  sa lt  o f  2-m ercaptobenzim i- 0.25 10 m elted N il
d azo le  (ZMBI) 0.50 10 melted N il

LOO 8 m elted N il

S tynena ted  phenol 0.25 40 10 25 N il
(A n tiox idan t SP) 0.50 41 21 50 N il

LOO 40 16 40 Nil

2, 6 - D i-tert-bu ty l - p-cresol 0.25 40 20 50 Nil
(A n tox idan t KB) 0.50 42 27 64 N il

1.00 42 29 69 Nil



natural rubber (LNR) had been studied. 
NBR com pounds con ta in ing  LNR and 
dibutvl phthalate (DBF) as plasticiser in 
varying am ounts (0-25 phr) w ere prepared 
and tested using a capillary rheometer. 
Viscosity m easurem ents of the com pounds 
containing 15 p h r each of LNR and DBP and 
of a control com pound were m ade at dif­
ferent shear rates and the results are given 
in Table - Chem. 3. It was found that LNR 
acts as a plasticizer and viscosity m odifier 
in nitrile rubber com pounds im proving its 
processability.

Table - Chem.3. V iscosity o f NBR com pounds at 
d ifferen t shear rates

833

S3.30

833.00

83333.00

9219

2535

3940

1181

5575

2168

5. E ffect o f  storage on p roperties o f  
latex

Periodic testing of high am m onia and 
low am m onia preserved centrifuged latex 
during  different seasons, w as continued. 
Period of storage was found to influence the 
properties of vulcanized latex film. Post 
treatm ents like heating, leaching, backing 
and  subsequent heating of films prepared

from prevulcanized latex im p ro v ed  the 
properties. Table - C hem  4 ind icates the 
influence of period of storage on physical 
p roperties of vulcanized latex film.
6. C om parative ev a lu a tio n  o f  d if fe r ­

en t form s o f  N R
The sam ple collection and  testing  for 

raw  rubber, vulcanizate and  rheological 
characteristics of different form s of n a tu ra l 
rubber collected form  various sou rces hav e  
been com pleted. The precessabilily  p ro p e r­
ties of black-filled com pounds of d ifferen t 
grades of natural ru bber w ere also  s tu d ie d  
using a Brabender Plasticorder.

S tatistical analysis of the d a ta  is  being  
com pleted. The resu lts show  th at th e  shee t 
grades are superio r in raw  ru b b er p roperties  
except volatile m atter an d  plasticity  an d  in 
technological properties except h ea t b u ild  
up. Sheet is also found  to  hav e  alm ost 
com parable level of consistency w ith  tiiat 
of ISNR 20 in raw  ru bber an d  vu lcan iza te  
properties. A lthough ISNR 20 w as expected  
to be m ore consisten t w ith  respect to  raw  
rubber properties, the p resen t processing  
practices being ad o p ted  in the factories do  
not bring this superiority .

7. S h ort s i s a l  fib r e -n a tu r a l r u b b e r  
co m p o site s

A m ould  has been d esig n ed  fo r the 
developm ent of tim er belt from  sh o rt sisal

Period of 
storage (months)

Tab!,; - Chcm.4 [ l t , d  o ( 5lo„ g.  c l  1.1.x on p „ , p „ f e  „ f  v u k , „ izl,d

M odulus a t 100% 
elongition (N /m nv) 

HA  LATZ

0.72
0.73
0.74
0.70
0.59

0.72
0.72
0.71
0.74
0.69

31.9
31.6
30.0
32.7
29.2
20.3
14.0

ength
•3)

E longation 
break  (%)

a.

LATZ HA LATZ

30.7 1252 1225
31.6 1275 1283
29.5 1240 1217
29.1 1265 1743
28.7 1246 1213
18.5 1117 1096
13.0 989 974



fibre-natural rubber com posite. Trial runs 
w ere taken. M inor m odification in the design 
of the m o u ld  w as requ ired  to im prove the 
quality  o f the belt.

8. R u b b e r  m o d ifie d  s lo w  re lease  fer­
ti l iz e r s

M ost of the conventional fertilizers, 
especially  urea, suffer losses through  leach­
ing an d  volatilisation, w hen applied in field. 
O n e  ap p ro ach  to delay  the rate of release 
of n u tr ie n ts  is coating  of fertilizers with 
rubber, p lastics, resin  etc. A project was 
in itia ted  to p re p a re  natu ra l rubber m odified 
slow  re lease fertilizers. U rea was treated 
w ith  d iffe ren t form s of n a tu ra l rubber and 
its re lease p a tte rn s  in soil w as investigated. 
T he v o latilisa tion  loss of n itrogen  from NR 
m o d ified  u rea w as also  com pared  w ith  that 
from  co n v en tio n a l urea.

9. R u b b er  b le n d s

B lends o f E N R /PV C  an d  NBR/PV C 
( 7 0 /3 0  e a c h )  w e re  c o m p a re d  w ith  
p o ly ch lo ro p ren e  (CR) rubber in unfilled 
cond ition . N B R /P V C  w as found to have a 
slig h t su p erio rity  o ver CR in the physical 
p ro p e rtie s  except flexibility, com pression 
se t a n d  flam m ability . EN R /PV C  show ed 
p o o r age ing  p roperties  com pared to the 
N B R /P V C  blend.

10. R u b b e r - t o - m e t a l  b o n d  fa i lu r e  
a n a ly s is

Existing  s tan d ard  test m ethods m eas­
u re  b reak ing  force as an  index  of bond 
s tren g th , w h ich  m ay  vary  w ith  the test piece 
geom etry . F rac ture m echanics analysis was 
a tte m p te d  on  rubber-to-m eta l bond test 
p ieces (ASTM D  429 m eth o d  B, ISO 1747 
a n d  G o o d y e ar ty re  co rd  adhesion  test) to 
ev a lu a te  the bon d  tearing energy  as a 
m ea su re  of b ond  stren g th  an d  to express it 
in d e p e n d e n t of test p iece geom etry. Bond 
tea rin g  m ig h t be d u e  to the difference in die 
n a tu re  of fa ilu re beh av io u r of rubber. The

visual and  m icroscopic stud ies also s u p ­
ported this view. This w ork w as done u n d er 
a UNIDO funded project and  w as carried 
ou t at MRPRA, U.K.

11. P ro d u ctio n  an d  a p p lic a t io n s  o f  
ru b berised  b itu m en

For the disposal of vu lcanized rejects 
from industry  an d  also to p re p are  a suitable 
com position of rubberised b itum en, a project 
was undertaken  to develop  su itab le tech­
niques for incorporationof vulcanized rubber 
w ith  bitum en. For the inco rporation  of 
waste rubber such as m icrocrum b an d  buffing 
d u st into b itum en, d ifferen t m ethods like 
direct add ition  a t  e levated  tem p era tu re  
(160°C) and  add ition  after sw elling  in d if­
ferent solvents, are being  tried.

12. S tu d ies  on h eat tr a n sfer  and v u l­
can iza tion  o f  N R  co m p o u n d s

Fillers such as acetylene black, alu­
m inium  p ow der and  H A F black w ere found  
to im prove the therm al conduc tiv ity  of N R 
com pounds. Physical p ro p e rtie s  of the 
vulcanizates w ere satisfactory a t  o p tim um  
loading of the above fillers. Extent of vu l­
canization at the centre po rtion  of a 50 m m  
cube, as m easured by the volum e fraction 
of rubber of the sw ollen vu lcanizate, w as 
found to correleate w ith  the therm al con­
ductivity  of the com pounds. D evelopm ent 
of retread com pounds w ith  im p ro v ed  th e r­
mal conductivity  an d  hav ing  th e  b est bal­
ance of technological p ro p e rtie s  is in 
progress.

13. D e v e lo p m e n t o f  ru b ber p ro d u c ts

W ork was in progress for the deve l­
opm ent of rubber seals fo r bearings. A 
form ulation for online leak sea lan t ru bber 
com pound w as developed  and  this has been 
tried un d er field conditions by  a p riva te  
firm. Efforts have also been m ade to transfer 
the technology for this p ro d u c t to the firm .



The Agricultural Economics Division 
concentrated on studies relating to  eco­
nomic aspects of natural rubber cultivation, 
processing, m arketing and end uses. An­
other im p o rtan t area of research  was 
monotoring of ancillary sources of income 
such as intercrops and bye-producls. Inter- 
divisional collaborative projects w ere also 
undertaken.
1. C om m ercial ev a lu a tio n  o f p la n tin g  

m aterials
This has been a continuous study 

undertaken by the division since 1974 with 
the objective of generating inform ation on 
the commercial yield of prom inent planting 
materials. The third report of the study  was 
published in 1990 and  a com prehensive 
fourth report is under preparation. A massive 
database is being created covering details 
on tapping system , stand, clonal, regional 
and  seasonal variations in yield in term s of 
latex and field coagulam. The data-base 
consists of field-level inform ation from 45 
large estates for a period of 26 years (1966 
-1993). The data pertaining to 1500 fields 
w ere added  to the com puterised data base 
du rin g  the period under review.

2.

ping system s was analysed on the basis of 
four year experim ental da ta  on RRII 203 
provided by the P lant Physiology D ivision. 
The estim ated sh o rt run  an d  long  run  n et 
income an d  o ther perform ance crite ria  for 
first four years of tap p in g  had  show n  that 
1/3S d /1  6 d /7  is a relatively m ore  su itab le 
m ode of tapping  for the sm all grow ers. This 
study  has to be ex tended  to p o p u la r clones 
like RRIM 600 and  RRII 105.

3.

E conom ics o f tap p in g  sy ste m s

The economics of six different tap-

Form  of
rubber w ood_________

Total rubber wood

Stem wood

Sawn tim ber suiiable 
for processing

A n cilla ry  products
A study  on the sta tus of ru b b e r w ood 

processing industry  in India w as com pleted . 
The projected availability  of ru b b e r w ood  
u p to  1997-98 is given Table-Age. 1

D uring 1993-94, there w ere 31 ru b b er 
w ood processing units and  the gross in ­
stalled capacity of the in d u stry  w as only 
around 15 per cent of the available saw n  
tim ber suitable for processing  an d  th e  ca­
pacity utilisation w as only 37 p e r  cent. T he 
grow th of vertical in tergration  w ith in  the 
industry  was no t sign ificant as is ev id e n t 
from the sm all n u m b er of u n its  h av in g  
attached sa w m ills /d o w n  stream  m an u fa c ­
turing  facilities. T he s tu d y  h igh ligh ts  the 
im portance of setting up  a prom otional 
agency w ith  regu la to ry  po w e rs  s u p p le ­
m ented w ith  a full fledged R & D w in g  for 
the sustained  grow th  of the industry .

Age 1. Projections of availab le  ru b b er  w ood  ('000 m 5)

1995-96 1996-97



T h e  u n it price of rubber wood logs 
for d iffe ren t en d  users is p resented  in the 
Table - Age. 2.

T able - A ge. 2. U n it p rice  of ru b b er  w ood  logs for 
d if fe re n t e n d  uses

E nd u se Price range ( R s./m 3)
Packing cases 1300 - 1400
Plyw ood 1750 - 2250
T rea tm en t industry 2000 - 2500
G row er's  rea lisa tion 875 - 1050

N o  significant variation w as observed 
in the ru b b e r seed  sec to r com pared  to the 
p re v io u s  year. P roduction  of rubber honev 
h as  sh o w n  s ig n s of recovery after the steep

decline consequent to Thai sac-brood v irus 
epidem ic. The es tim ated  p ro d u c tio n  of 
rubber honey during  1993-94 was 550 t.

4. O th er stu d ie s

The other m ajor research program m es 
included evaluation of th e  insurance schem e 
in the context of dam age from  natu ra l 
calam ities census of plan ting  m ateria ls used 
by small rubber holdings in India du rin g  
1989, inpu t subsidy and ex ten t of adop tion  
of m odem  technology, m arket s tru c tu re  of 
m edicinal plants, foreign trad e  in rubber 
products and operational efficiency of ru b ­
ber p lantations u nder different levels of 
m anagem ent.

C E N T R A L  E X P E R I M E N T  S T A T I O N

T he C en tra l Experim ent Station of 
R u b b e r R e se a rc h  In s ti tu te  of In d ia  a t 
C hethackal, R anni (Pathanam thitta  District) 
has an  area  o f 254.8 hectares. Several long 
term  field experim ents of A gronom y, Botany, 
G erm p lasm , Pathology an d  P lant Physiol­
og y  D ivisions are  laid  ou t here. T he Station 
also  m ain ta in s  a  germ plasm  collection of 
4000 g e n o ty p e s  an d  102 clones of W ickham 
m ateria ls. A  team  of C hinese delegates. Tree 
crop  specia lists  from  W orld Bank and  Di­
rector, In stitu te  of Biological S tudies, UK, 
v isited  th e  station . D u rin g  the period under 
re p o rt, several batches of trainees also vis­
ited  the station .

D u rin g  1993-94, an  effective area of 
ab o u t 20 h a  w a s p lan ted  for different ex­
perim en ta l p u rp o se s . The total crop p ro ­
d u c tio n  d u rin g  the period  w as 200.98 t. The 
to ta l rainfall received d u rin g  die period 
u n d e r re p o rt w a s 3535 m m  distribu ted  as 
s h o w n  in  T able - Ces. 1.

T here w ere 209 perm an en t w orkers 
an d  204 casual w orkers in the rolls, during  
the period . T he total m andays engaged  for

d ifferent operations in the station du rin g  
1993-94 w as 74777.50.

The m edical un it function ing  in  the 
station provided  m edical services in 14,088 
cases during  the year.

Table - Ces. t .  R ainfall distribution

M onth Year Rainfall (mm)

April 1993 182.70

May 1993 223.30

June 1993 689.10

July 1993 906.10

A ugust 1993 259.30

Septem ber 1993 187.60

O ctober 1993 519.50

N ovem ber 1993 239.50

D ecem ber 1993 40.20

January 1994 109.40

February 1994 159.90

M arch 1994 18.40

Total 3535.00



The Regional Research Station in 
Assam concentrated mainly on evolving 
agro-m anagem ent technology ot Hez>ea 
rubber specific to this region.

1. M u ltid isc ip lin a r y  ev a lu a tio n  o f  
clon es

In the 1985 clone trial, m axim um  girth  
was recorded in the clone RRIM 600 (52.31 
cm) followed by PB 265 (51.72 cm). In the
1986 trial, RRII 118 show ed m axim um  girth 
(49.50cm) followed by RRIC 195 (49.17 cm). 
Plants which attained 50 cm girth  at 125 cm 
height w ere opened for lapping during  July
1993 on a 1/2 s  d /2  system. The y ie ld /tree  
was highest in the clone RRIM 600 (85.43 
ml) followed by PB 235 (70.07ml) w here as 
DRC was higher in PB 235 (28.30) followed 
by PB 5/51  (27.48)

2. N u t r i t i o n a l  s t u d i e s  ( im m a tu r e  
p h ase )

In the trials laid ou t a t M endipather 
Pather (1986) and at Nayekgaon (1987) higher 
doses of nitrogen (60 kg N) gave higher 
absolute girth. A com bination of highest 
doses of N and P together w ith higher doses 
of K (60 kg N , 60 kg P20,. and 40 kg K ,0  
per ha) show ed better result a t M end ipather. 
How ever, a t Nayekgaon a com bination of 
highest doses of N , P  and K gave maximum 
grow th.

3. Interaction b etw een  p otassium  and 
m agn esiu m

The observations from the tw o trials 
show ed that there is a slight depression in 
girth in cases of highest dose (40kg/ha) of 
K in both the trials although h igher doses 
of K gave m axim um  absolute girth. H ighest

dose (15 k g /h a )  of M g seem s to  be m ore 
effective for g iv ing  m ax im u m  g ir th  at 
N ayekgaon trial though a dose of 7.5 kg  p er 
ha gave m axim um  g irth  a t So ru tari. A 
combination of h ighest dose o f K (40 k g /  
ha) w ith a dose of 7.5 kg M g gave m axim um  
increm ent in g irth  (23.35%) a t N ayekgaon, 
w hereas at Sorutari a com bination of highest 
doses of K w ith  no M g gave m ax im um  girth  
increm ent (23.12%).

4. R o ck  p h o s p h a te  a n d  s u p e r  p h o s ­
p h a te  as s o u rc e  o f  P  fo r  y o u n g  r u b ­
b e r

The objective of these trials is to 
com pare the efficiency of d ifferen t sources 
of phosphatic fertilizers a n d  th e ir com bina­
tions.

The trial a t Sorutari, s ta rte d  in 1986, 
revealed tha t w ater insoluble pho sp h atic  
fertilizer gave h ighest absolu te g irth  (50.85 
cm) w hich m ay be d u e  to  residua l effect of 
rock p h o sp h a te  m in era liz ed  a n d  m ad e  
available to plants for a considerable time.

The trial at N ayekgaon, s ta rte d  in  the 
year 1987 w ith  seven trea tm en ts  show ed  
that w ater soluble ph o sphorous w ith  a dose 
of 60 kg per ha gave h ighest abso lu te  g irth  
(40.59 cm) though acid so luble p h o sp h o ro u s 
(60 k g /h a )  show ed m ax im um  g irth  incre­
m ent during  the year (21.61%).

5. G e n e tic  t r a n s f o r m a t io n  o f  H e vea  
ce lls  b y  A g ro b a c te riu m  tu m e fa c ie n s

Eight strains of A. tumerfaciens w ere 
regularly  cu ltured  an d  m ain ta ined  in  the 
laboratory. Virulence of each strain  w as 
studied  by infecting the Hevea seed lings and  
it w as proved tha t Hevea cells cou ld  be



transfo rm ed  by in troducting  A. tumefaciens 
in to  it.

6. S u rv ey  o f  p es ts  and  d iseases

P ests a n d  d iseases survey was carried 
o u t in 66 p lan ta tio n s  in A ssam , M eghalaya 
A ru n ach a l P radesh  a n d  W est Bengal and  the 
d am a g e  caused  by th em  w as assessed by 
Visual scoring.

R epea ted  m assive defoliation of ten­
d e r  leaves cau sed  by Outturn heaveae was 
no ticed  in m ost o f the locations surveyed. 
F low ers w e re  also dried  up  due to attack 
of Oidium. S econdary  leaf fall (SLF) disease 
cau sed  by  Collectotrichum gloeosporioides was 
also  no ticed  in  m ost of the p lantations 
su rv e y ed  d u rin g  June to Septem ber.

O ccu rren ce  o f leaf b ligh t disease 
caused  by Periccmia lieveae w as noticed in 
n u rse ry  p lan ts  in som e locations of Assam 
a n d  M egha laya  w hich  caused  pre-m ature 
d e fo lia tio n  an d  die-back. Incidence of brow n 
ro o t ro t d isease  cau sed  by Phellinus noxius 
w as no ticed  in som e p lantations.

M ild  a ttack  of term ites, slugs and 
snails  w as noticed  in som e plan tations of 
A ssam , M egha laya and  A runachal Pradesh. 
Scale insect (Saisatia nigra) infestation was 
no ticed  by th e  en d  of A pril an d  it increased 
g ra d u a lly  in  n u rse ry  p lan ts up to  the end  of 
July a n d  th en  decreased  d u e  to activity of 
an  e n to m o g e n o u s  fu n g u s  (Hyprocrelia 
reineckiana) w h ich  contro lled  scale insect 
p o p u la tio n  biologically.

7. I s o l a t i o n ,  i d e n t i f i c a t i o n  an d  
m a in te n a n c e  o f  p a th o g en s

T hirty  five funga l isolates associated 
w ith  v a rio u s  d iseases of rubber trees w ere 
m ain ta in ed  as  stock cu ltu res a t laboratory 
for fu r th e r m ycological stud ies. Seven more 
isolates w e re  se n t for necessary  identifica­
tion. Screen ing  o f Oidium  and  Cloeosporium

leaf fall disease resistance m differen t clones 
ot Hevea is in progress.

8. C ontrol o f p o w d e ry  m ild e w

Sulphur dusting  w as carried ou t in 
Sarutari farm for protection against pow - 

ery mildew disease. U neven w in tering  of 
different clones necessitated spo t dusting  
even after four rounds of regu la r dusting . 
The incidence of pow dery  m ildew  disease 
was below  10 per cent. Spraying the n u rse ry  
seedlings w ith a zinc com pound chelazin 
either as pow der o r as liquid w as found to 
influence pow dery m ildew  incidence.

9. P e r fo r m a n c e  o f  p o ly c lo n a l  
m aterials

The g irth  of the p lan ts p lan ted  d u ring
1987 varied from 25 to 50 cm  at 90 cm h e ig h t 
Plants which attained  50cm g irth  at 90 cm 
height w ere opened  for tapping  d u rin g  July
1993. It was found that DRC of latex in 
individual plants varies from 18/31 p e r cent. 
O ther yield com ponents w ere also m on i­
tored.

10. In tr o d u c tio n  and  e v a lu a t io n  o f  
germ p lasm

Brazilian (650 nos) an d  W ickham  
(40 nos) germ plasm  w-ere m ain ta ined  in the 
germ plasm  nurseries at the experim ental 
farm  at Sarutari.

Three hu n d re d  and  th irty  genotypes 
were test tapped at a h ieght of 35 cm  from  
tine bud union during  April-M ay 1993. C up  
lum ps w ere collected fo r five tap p in g  days 
(excluding first 5 tapp ing  days), d ried  and  
weighed. Latex density , co lour an d  flow  ra te  
w ere estim ated. P lant he ight an d  n u m b er 
of w horls and leaves w ere also recorded.

11. G e n e t ic  v a r i a b i l i t y  th r o u g h  
h ybr id iza tion

Trees w ere selected for cross po lli­



nation. Twelve different combinations of 
clones w ere tried for cross pollination. 
T h o u g h  so m e o f the crosses  w ere 
successful, m ost of them were destroyed 
after a few weeks due to the incidence of 
Oidium  disease.
12. In f lu e n c e  o f  s to ck s on  scion

Budding was done on 400 seedlings

classified in four classes based  on m o rp h o ­
logical characters by using  b u d w o o d s  of 
RRIM 600. It is p roposed to record p lan t 
height, total leaf num ber, w horls num ber, 
leaf area and total p ro tein  a t th ree m onths 
interval to m onitor the effect o f stock on the 
perform ance of the scion.

R E G IO N A L  R E S E A R C H  S T A T I O N , T R IP U R A

The R egional R esearch  S ta tion , 
Tripura situtated at Rubber Board Complex 
at Bhallukiatilla, Agartala, concentrated on 
location specific research on various aspects 
of rubber cultivation. The reasearch farm 
at Taranagar was expanded by acquiring 
18.61 ha making the total area 85 ha.

1. N u trition al stu d ies

1.1 M ature phase

This trial is laid ou t in a 33 factorial 
design using the clone RRIM 600. The 
treatm ents are 3 levels on N  (0, 30, 60 k g / 
ha); P  (0, 30, 60 k g /h a )  and K (0, 20, 40 
kg /h a ). The average yield during  the period 
under report is presented in Table - Net. 1. 
The trial is being continued.
Table - Net. 1. Average y ield (g/tree/tap) for M ay 1993 

to Jan. 1994

Table - Net. 2. Effect of n u tr ie n ts  on  g ir th  a n d  g irth  
increm ent (cm)

N utrient
0

Levels
1

N 34.86 37.53 40.10
34.32 39.93 38.25
37.36 37.20 37.94

The trial was s tarted  in 1986 in 
T ulakona nursery w ith a v.ew  to m onitor 
the response of Hearn plants to hgiher doses 
of nutrients. The mean girth  and  girth 
increm ent for the year 1993-94 are presented 
m  lable-N et. 2.

Treatm ent M ean Birth 
A ug. 93 Feb. 94

G irth
increm ent

T —30:30:30 44.92 46.70 1.78
T,—30:30(15):30 46.21 47.87 1.66
T,—60:60:60 48.18 49.86 1.68
T,—60:60(30):60 47.13 48.84 1.71
T5—90:90:90 44.92 46.95 2.03
T,—90:90(45):90 47.41 48.79 1.38
W ater soluble form  of p h so p h o ru s in p a ren theses

2. D e n s ity -cu m -n u tr itio n a l trial

T he trial w as s ta r te d  in 1987 a t 
T ranagar farm  w ith  an  objective to s tu d y  
the effect of three densities (D,:420 p la n ts /  
ha; D,:606 p ia n ts /h a  and  D,:420 p la n ts /h a )  
and  three levels of N  P  K (M, - 40 : 40  : 20; 
M , - 60 : 60 : 30 and  M3 - 80 : 80 : 40) on 
the grow th and perform ance of tw o clones 
RRII 105 and RRII 118. The da ta  on abso lu te  
g irth  and  g irth  increm ent are  p resen ted  in 
Table - N et. 3.

The low er densities D, an d  D hav e 
attained the h igher absolu te g irth  an d  g irth  
increm ent in both the clones. This m ay be 
d ue to the reduced  com petition  betw een 
plants.

3. F o r m s  a n d  p la c e m e n t  o f  
fertilizers

3-1 Phosphatic fertilizers (immature phase)

From  the d a ta  collected th ere  d o es  not



T able - N et. 3. G ro w th  o f  tw o ru b b er  c lones i
response  to n u tr ie n ts  (M arch 1993 to  M arch  1994)

Levels

R R II 105
A verage  g irth  
G irth  increm ent 
R R II 118 
A verage  girth  
G irth  increm ent

38.09
10.83

40.60
11.44

39.18
10.11

41.64
11.56

39.93
9.26

41.62
10.88

seem  to  be an y  m ark ed  ef fect of the different 
source of ph o sp h etic  fertilizer on girth  and 
g irth  in c re m en t in d o n e  RRIM 600 planted 
in 1986 a t  RRS, T aranagar.

3.2 M ode o f  fertilizer application (N  and P)

T his tria l w as started  in 1990. It was 
o b served  th a t p lan ts  receiving am m onium  
s u lp h a te  + s ing le  su p e r phosphate as band  
ap p lica tio n  still h ad  the highest absolute 
g irth  as  seen  in  the p rev ious year also. 
H ow ever, the g irth  increm ent show  vari­
a tio n  w ith  th e  m axim um  increm ent being 
o b served  d u rin g  the yea r, in plants receiv­
in g  U rea  + M ussorie rock phosphate as 
30 cm  d ee p  pocket p lacem ent. The trial is 
b e ing  co n tinued .

4. A g r o -ec o lo g ic a l and socio -econ om ic  
im p a c ts

4.1 Im p ac t o f  d if f e re n t m o d e ls

T h e  p ro je c t  w a s  s ta r te d  a t 
N e h a lc h a n d ra n a g a r fa rm  to s tu d y  the im ­
p ac t of d iffe ren t m odels  of ru b b er cultiva­
tion on  soil p roduc tiv ity . T he different 
m odels  of cu ltiva tion  selected are rubber 
g ro w n  in  associa tion  w ith  cover crops, w ith 
co v er crop  an d  b an an a cultivation, w ith  no 
cover c ro p  o r in terc ropp ing , an d  adjacent 
area  w h ich  is barren , Acasia platnation 
w hich  is g ro w n  all a ro u n d  the block planting 
a rea  as en e rg y  p lan ta tio n  and  a teak and 
sail p la n ta tio n  ad jacent to the site.

Soil p ro file  sam ples will be excavated 
an d  observ atio n  on  infiltration, soil nu trien t

36.04
8.54

37.23
9.36

38.70
7.92

35.08
6.95

36.82
5.74

36.63
6.01

39.07
9.20

4050
10.22

36.54
8.77

38.98
6.88

39.47
7.73

39.83
7.01

status, soil physical p ro p e rties  shall be 
m onitored over the years.

4-2 L itter fall, accum ulation  a n d  decom position

In order to s tu d y  the to tal ru b b e r litte r 
fall, nu trien t recycling an d  the ra te  of de- 
com position, a trial w as initia ted  d u rin g  
1993. The experim ent aim s to qu an tify  the 
total litter fall in a m atu re ru b b er plan tation  
and to evaluate its ra te  of decom position  and 
nutrien t content. The observations accum u­
lated during  the period  are p resen ted  in 
Table - N et. 4.

5. E va lu ation  o f  p la n tin g  m ateria l
5.1 C lone trial (1979)

Tapping w as started  d u rin g  1989. 
D uring the cu rren t year BO l pane l w as 
com pleted and  tapp ing  was sh ifted  to B 02  
panel.

A selection of clones w as attem pted  
using the available inform ation  on y ield  an d  
stability (Table - Net. 5). Based on  an  index  
com bining yield and  stability, RRIM 703 w as 
the m ost stable am ong all clones. H igher 
the yield m ore w as the s tab lity  variance.
5.2 C lone tria l (1987a and  b)

A m ong the sixteen o f th e  1987a clone 
trial, RRIM 612 show ed abso lu te  m axim um  
girth  of 48.78 cm  follow ed by RRII 118 w ith  
48.17 cm. Reaction of clones fo r d ifferen t 
climatic factors w ere also observed.

In 1987b trial, RRII 118 sh o w ed  m ax i­
m um  absolute g irth  of 46.03 cm  fo llow ed 
by SCATC 93-114 w ith  44.77 cm.



Table - Net. 4 Litter fall in  ru b b er p lan tations

Total litter (all 
h a /y ea r

Mean litter (k g )/h a  of 
standing crop

A nnual decay 
constant

Twigs
Petioles

10,320.2
390.0
763.3

6,120.1
284.3
437.5

1.69
1.37
1.74

Total 11.473.5 6,842.8 1.68

Table - Net. 5. Selection param eters for y ie ld  and 
stab ility

Dry rubber yield Stability Index 1 (yield 
g / t r e e / ta p  variance +*tability ranks)

PB 235 45.81 127.70 16 (S)
RRIM 600 36.S5 72.38 16 (S)
RRII 105 33.61 41.49 15 (S)
RRII 703 33.16 5.97 6 (S)
RRII 203 32.64 11.78 11 (S)
RRII 118 29.37 6.73 10 (S)
RRIC 105 28.57 6.45 10 (S)
RRIM 605 27.02 29.48 18
PB 86 26.68 11.97 16
RRII 5 2231 24.67 19
PB 5/51 22.14 0.10 12
GT 1 20.59 16.44 20
RRIC 52 19.87 31,56 24
Harbel 1 19.05 9-37 19
Gl 1 17.00 54.09 28
S : Selected clones

The stability of twelve clones for the 
agro-climatic conditions prevailing in the 
region is m onitored constantly in the 1987 
b clone evaluation trial. O ne of the major 
constraints is tropical high velocity winds. 
RRII 118 was found to suffer more wind 
damages.

6. B reeding and selection
6.1 H alf-sib  p rogeny evaluation

Field planting of the parents and 
progenies m ultiplied for evaluation is ex­
pected to be undertaken in current planting 
season. Morphological characters of each 
candidate is being recorded.
6.2 Full-sib prgeny evaluation

A total of 14 cross com binations 
invloving RRII 208, PB 86, RRII 105, Gl 1 
HK 1 and  SCATC 88/13  were made. A total 
of only 352 pollinations could be m ade due

to interm ittent ra ins and  m ild incidence of 
pow dery m ildew  disease. E ighteen g en o ­
types are being brough t up  in th e  nu rse ry .
6.3 E valuation of po lycolonal se ed lin g s

The seedlings w hich  attined  tappab le  
girth  are being opened. T he trees are 
proposed to be evaluated  on ind iv idua l 
basis and  on population  basis in  com parison  
w ith a m onoclonal garden.
7. G e r m p la sm  c o n s e r v a t io n ,e v la u -  

ation  and m a in ten a n ce
A m ong the w ild  Brazilian clones from  

IRRDB 1981 collections, 366 clones are n o w  
m ain tained  a t this station. For field e v a lu ­
ation, 24 genotypes are inc luded  in one 
experim ent and  80 in an  other.
8. E xp lo ita tion  sy s te m s

The com ponents w ere re co rded  d u r-  
ing April, M ay, June and  July. S ucrose an d  
inorganic phosphorus conten ts w ere also  
analysed from  the latex sam ples. H ighest 
yield (g /tre e /ta p )  w as observed  in  RRII 105 
u n d er d /3  system  d u rin g  N ovem ber. T he 
experim ent was concluded in M arch  '94 an d  
a deta iled  report is being  p rep ared .
9. G row th  p h y s io lo g y
9.1 Effect o f low  tem pera tu re

A n experim ent to s tu d y  th e  effect of 
low  tem perature on g ro w th  w a s s tarte d  
during  N ovem ber 1993. D ata on p h o to sy n ­
thesis and  o ther p aram eters w ere recorded  
in 15 clones d u rin g  N ovem ber, D ecem ber, 
January and F ebruary. C lonal d ifferences 
in photosynthetic  efficiency w ere observed . 
All these 15 clones will be p lan ted  in field 
du ring  the cu rren t season.



A nother experim ent was started in 
October 93 to study  the effect of low tem pera­
ture on yield and yield components in ten 
clones from the 1979 clone trial. Data on yield 
com ponents w ere recorded from October to

January. Sucrose and inorgainc phosphorus 
contents w ere also estim ated from latex. 
Among the clones, PB 235 and RRIM 600 
showed higher yeild. M axim um  yield was 
recorded du ring  the m onth of November.

R E G I O N A L  R E S E A R C H  S T A T I O N , M E G H A L A Y A

The follow ing field experim ents were
ca rried  o u t a t  the Regional Research Station 
T u ra , M eghalaya.

1. F ie ld  e x p e r im e n tsa tG a n o lg r e  farm
1.1 M u lt id isc ip lin a ry  evalua tion  of clones

A m ong  the ten clones of Hevea plan ted 
d u rin g  1985, PB 235 (51.23 cm ) attained  the 
h ig h est ave rage  g irth  w hich is followed by 
RRIM 600 (50.20 cm) an d  RRII 203 (50.07 
cm ), w h ile  the m in im um  g irth  w as recorded 
in PB 5 /5 1  (41.15 cm). O n the o ther hand , 
in 1986 clone trial, RRIC 105 (48.45 cm) 
a tta in e d  the m ax im um  average g irth  am ong 
th e  ten clones, w hile the least girth  was 
reco rded  in PCK 1 (34.08 cm). The girth  
in cre m en t w as re ta rded  to a considerable 
ex ten t d u e  to low  tem pera tu re  d u ring  the 
w in te r seasons.
1.2 Pe rfo rm a n ce  of po lyc lonal seed lings

To s tu d y  the perform ance and  su it­
ab ility  of po lyclonal seedlings in W est Garo 
H ills  o f M eghalaya, polyclonal seedlings 
w e re  p lan ted  in 1990 and  its g row th  is 
satisfac tory . T he seedlings have attained  an 
av erag e  h e ig h t of 225 cm and  g ird t of 8.25 
cm . D u rin g  w in te r period  partia l leaf fall 
w as no ticed  a lo n g  w ith  g row th  retardation.
1.3 R u b b e r  b a sed  c ro p p in g  system

The g ro w th  of tea, o range and  rubber 
(RRIM 600) u n d e r this trial is satisfactory. 
T he p erfo rm an ce of tea seedlings is better 
than  ru b b e r a n d  orange. D uring the year, 
465 kg of g reen  tea leaves w ere harvested. 
A lth o u g h  o ran g e p lan ts  started  flowering 
in  the m o n th  of February  1994, there was 
no  fru it set.

1-4 Bulk p lan ta tion

The clone RRIM 600 h as  atta ined  
average g irth  of 31 cm  an d  its g ro w th  is 
satisfactory. D uring  w in ter period  g irth  
increm ent w as adversely  affected by  low  
tem perature.

2. Field experiments at Darachikgre farm
2.1 M ultid isc ip lina ry  evalu a tio n  of c lones.

A m ong the ten clones p lan ted  only  45 
plants have survived. Their average g irth  is
26 cm. The high  elevation is found  to affect 
adversely the cultivation of rubber in this 
area.

2.2 In terc ropp ing  w ith  p e re n n ia l crops

Tea is g row ing  w ell w hile orange 
trees have been dam aged  d u e  to landslide. 
Polyclonal rubber seedlings d id  no t su rv ive  
due to low  tem perature.

3. E xperim ents in  p la n t b r e e d in g
3.1 H ybrid iza tion

A lthough  h a n d  p o llin a tio n s  w ere 
a ttem pted , cyclones adversely  affected their 
success d u ring  the year.
3.2 O rte t selec tion

M other trees w ere in itia lly  selected 
from  B aghm ara, W ageasi an d  K arkutta  
Estates in  M eghalaya for o rte t selection. 
Further screening on the basis of yield , ra te  
of flow, panel leng th  etc is  in p rogress.

4. E xperim ents in  p la n t p a th o lo g y
4.1 M ushroom  cu ltu re

A ttem pts w ere m ade to perfec t the 
techniques fo r p repara tion  of sp aw n  in



polypropylene bags. During the year 12.75 
kg of m ushroom  w ere produced.

4.2 P lan t disease

D uring the year a survey of rubber 
disease was conducted in West Garo Hills 
district. Incidence of pow dery m ildew  dis­
ease was noticed in the older plantations in 
Baghmera and  Wageasi regions. No serious 
d isease occured in RRS, Ganolgre farm.

4.3 Soil m kro flo ra

A com parative study  of m icroflora of 
forest of different age against rubber indi­
cated that tine age of the forest has no effect 
in the com position of fungal species. The 
microbial populations w ere found to 
gradually  decrease w ith the soil depth.

4.4 D ecom position of ru b b er leaf-littcr

The litter bag s tu d y  indicated that it 
takes about Seven to eight m onths for com­
plete m ineralisation of rubber leaf -litter 
un d er na tura l conditions. The decom posi­
tion rate is h igher during  June-A ugust. 
The soil mycoflora which helps to accelerate 
the process of decom position is being 
studied.

5. E xperim ents in p lan t p h y s io lo g y
5.1 Effect of w in te r

It has been observed tha t d u e  to low 
tem perature in w inter season defoliation 
occurred earlier in PB 5 /51, RRII 118, and 
G1 1 than  o ther clones in 1985 clone trial. 
In 1986 clone trial, early  defoliation occurred 
in all clones as Compared to 1985 clone trial 
bu t am ongst the ten clones PCK 1 and RRIC 
102 defolia ted earlier. A tem pera tu reo f 15°C 
was required  for refoliation irrespective of 
clones. D uring w in ter period g irth  incre­
m ent was alm ost nil because low  tem pera­
ture affected the grow th of Hevea plants.
5.2 Effect of d ifferen t aspects of slope

It has been observed that plants are

grow ing better in W est South-W est aspect 
of slope than N orth N orth  - East aspect at 
600 m  elevation. W est South - W est aspect 
of slope show ed h igher tem pera tu re  than  
N orth N orth  - East aspect of slope.

5.3 Bud sp ro u tin g  in  po lyhouse

To find ou t the sp rou ting  percen tage 
of budded  stu m p s in po lyhouse and  ou ts id e  
the polyhouse d u rin g  w in ter seasons in 
Garo Hills, 100 nos. o f b u d d ed  s tu m p s  of 
RRIM 600 w ere p lan ted  in  the m o n th  of 
November, Decem ber, January  an d  Febru­
ary, at one m on th  interval. It h as  been  
observed that 70 p e r cent sp ro u tin g  w as 
recorded w hen p lan ted  d u rin g  F ebruary 
inside the po lyhouse w hile 20 p e r cent 
outside, 67 p er cent, 57 p e r cent an d  51 per 
cent sprou ting  w ere noticed in N ovem ber, 
Decem ber and  January  p lan ted  b u d d ed  
stum ps inside the po lyhouse w hile ou tside 
it w as 10 p e r cent, 6per cent an d  10 p e r  cent 
respectively. M axim um  and m in im um  tem ­
peratu re recorded inside the po lyhouse than  
w ere h igher those outside.

5.4 Cold tolerance

The cold to lerance of clones w as 
assessed on the basis o f their g row th . A t a 
tem perature below  10°C, RRII 203, RRIM 
605 and  GT 1 perfo rm ed  better w h ile  PB 5 /  
51 show ed poorest g row th . In  an o th e r trial 
RRII 5 show ed h igher g row th  w hile PCK1 
the least.

6. E xperim ents in  a g ro n o m y
6.1 In terc ropping

The g row th  of RRI1105 w as e v a lu a ted  
under intercropping w ith  b an an a o r p in e­
apple and com pared  w ith  th a t of u n d e r  
cover crop. The average g irth  w as h igher 
(£>.04 cm) m Pucraria cover crop  p lan ted  
area, fn banana in ter cropp ing , the g irth  w as 
low er (20.0 cm) com pared  to  p in ea p p le  inter 
cropping  (22.0cm). But the dam ag e to  ru bber



p lan ts  d u e  to cyclone w as m inim um  in 
b an an a in terc ropped  area. Rabbit rearing 
using  leaves of P u cm m  as forage was also 
a ttem p ted .

R E G I O N A L  R E S E A R C H

1. M u lt id is c ip l in a r y  e v a lu a tio n  o f  
c lo n e s

T his trial w as started  in the year of 
1985 w ith  10 clones. The girth  recorded was 
h ighest for clone RRII 118 (55.28 cm) fol­
low ed  by PB 235 (55.00 cm). Nearly hundred  
p lan ts  h av e  atta ined  tappable girth.
2. P o ly c lo n a l s e e d  gard en

In  the polyclonal seed garden  estab­
lished  in 1988-89, SCATC - 93 /114 show ed 
h ighest g irth  (38.62 cm ) an d  RRIM 600 the 
low est (29.47 cm ) a t the foot hill. A t the 
m idd le , G T 1 (36.44) h as  show n  h igher girth 
w h ile RRIM 600 low er (27.64 cm). O n the 
hill top , RRII 118 (37.13 cm) has show n 
h ig h est g irth  a n d  RRIM 600 (28.42 cm) the 
low est.

3. In f lu e n c e  o f  p h y s io g ra p h ic  features 
o n  g r o w th

In  the trial s tarte d  in 1987, it has been 
o b served  th a t the p lan ts in the eastern  aspect 
h av e  th e  ab so lu te  h ighest g irth  (25.15 cm) 
(Table - N ez. 1)
T able - N ez. 1. Effect o f  aspccls on g irth  of rubber

A spects G irth  (cm)

N orth 20.33
S ou th 2230
East 25.15
W est 23.68

4. W ee d  m a n a g em en t
T his trial w as started  in 1992, w ith 

e igh t trea tm en ts  an d  fou r replications, 'to 
s tu d y  the chem  ical control of la lang (Impertata 
cylindrica) using  glyphosate an d  gram axone 
along  w ith  m an u a l w eed control. Observa-

6.2 Weed control

rhe  study  indicated th a t g lyphosate 
3 1/ha and  gram m axone 4 1 /ha are  effective 
in controlling lalang grass.

S T A T I O N , M I Z O R A M

tions w ere reco rded  on the w eed  drym atter.
5. N u tr it io n a l trial

The effect of sp lit doses of fertilizers 
on the g row th  of y o ung  rubber p lan ts  is 
evaluated in this trial. The g irth  of p lan ts 
are recorded annually . It is too early  to d ra w  
conclusions on the effect o f sp lit doses on 
tree grow th.

6. E sta b lish m en t o f  co v e r  crop

This experim ent w as started  in  Janu­
ary 93 in RBD w ith  five trea tm ents an d  four 
replications. The clone used  is RRIM 600. 
The objective of the trial is to  iden tify  the 
m ost suitable p lan ting  technique for early  
establishem ent of cover crop  in the co n d i­
tions of M izoram , 'rh e  trea tm en t includes 
either cover crop seeds o r cu ttings p lan ted  
in single or double s trip s  an d  also seeds 
p lan ted  in patches. T he data  on  n u m b er of 
nodules p e r  p lan t and  coverage of cover 
crop indicate th a t doub le s trip  p lan tin g  of 
cuttings is superior. The effect of co v er crop  
establishm ent on  the g ro w th  of ru b b e r also 
is being evaluated.

7. L ow  in p u t a g ro -tec h n o lo g y

A new  on-farm  trial w as s tarte d  
d u ring  1994 to s tu d y  the low  in p u t ru b b er 
p lan ting  w ith the follow ing technology (1 ) 
use of polyclonal seedlings (ii) re d u ced  p it 
size (iii) honey com b terrace (iv) jud ic ious 
cover crop m anagem en t and  (v) chem ical 
control of weeds.
8. P o ly b a g  n urseries

Polybag nurseries are  m aita in ed  at 
there locations for m eeting  local n ee d s of 
plan ting  m aterial.



The Regional Experiment Station, 
N agrakata, West Bengal concentrated on 
research projects to evolve an appropriate 
agrotechnology for rubber cultivation in 
North Bengal region The station has a small 
seedling nursery  to cater to the dem ands 
of the local rubber cultivation.

1. N u tr ition a l s tu d ie s

In the 1989 trial significant response 
of fertilizers was noticed after four and a 
half years of planting. M axim um  girth  (33.2 
cm) w as recorded at 60 kg per ha of N. 
Response to P  and  K was not significant 
though m axim um  girth  (32.4 and 32.6 cm 
respectively ) w ere recorded a t 40 kg per 
ha level for both. The interaction of fertilizer 
was not significant.

2. M u ltid isc ip lin a r y  e v a lu a tio n  o f  
c lo n es

2.1 C lone trial 1990

The perform ance of different clones 
in tw o trials did no t vary significantly in 
girth. In one trial m axim um  girth was 
recorded in clone RRII 118 (26.9 cm) and 
in the second in PB 86 (26.3 cm).
2.2 C lone trial 1991

M axim um  girth  (13.2 cm) w as re­
corded in clone CH I and girth  increm ent 
p er year was 5.5 to 6.5 cm for different 
clones included in this trial.
2.3 C lone trial 1993

The experim ent was laid ou t in with 
11 clones as treatm ents and three replica­
tions in the year of 1993, with a view to 
find ou t m ost suitable clone for Dooars area

of N orth Bengal. Significant differences in 
g irth  and  height w ere observed. M axim um  
girth  (3.7 cm) was recorded  in RRIM 600 
followed by RRII 105 (3.2 cm). M inim um  
girth  w as recorded by C H 2 and  PCK 2 
respectively (2.6 cm). RRIM 600 show ed  
m axim um  h eigh t (92,7 cm ) follow ed by RRII 
105 (64.5 cm) while PCK 2 h ad  the m in im um  
(36.7 cm).

3. N u tr ie n t u se  e f f ic ie n c y  in  re la tio n  
to  m eth od  o f  fe r tiliz e r  a p p lic a tio n

The experim ent w as laid  o u t in RBD 
with four replication hav in g  five d ifferen t 
treatm ents The clone RRIM 600 w as p lan ted  
in the year of 1993. T he trea tm en ts will be 
im posed by  the beg in ing  of 1994.

4. E x p lo ita tio n  sy ste m

A trial w ith  the clone RRIM 600 has 
been laid ou t in the y ea r of 1991 covering 
an  area of 3.5 ha to  find ou t the best system  
of exploitation u n d e r local condition.

5. E valu ation  o f  c lo n e  b le n d s

This experim ent was s tarte d  in the 
year of 1992 covering an  area of ab o u t th ree 
ha to study  the perform ance of d ifferen t 
clone b lends incom parison to  m onoclonal 
population  of RRII 105. A bou t 180 p lan ts 
w ere p lan ted . The rem ain ing  area  w ill be 
p lan ted  du rin g  1994.

6. B lock  p la n tin g

Three clones viz., RRII 105, RRIM  600 
and RRII 300 w ere plan ted  as block p lan ting  
in 1993 to study  the perform ance of clones 
u nder this agroclim atic cond ition  in respect 
of yield.



R E G I O N A L  R E S E A R C H  S T A T I O N , M A H A R A S H T R A

T he R egional Research Station lo­
ca ted  a t D apchari concentra ted  on research 
in  irriga tion , p lan t physiological aspects and 
clone evaluation .

1. Irr iga tion  sy s te m s

Irrigation  experim ent was continued. 
A nnua l g irth  data  recorded show ed that the 
trees trea ted  w ith  basin irrigation at 1.00 ETC 
show ed  the m axim um  girth  increment. Even 
th o u g h  the trees treated w ith 0.75 and  0.50 
ETC h a d  sligh t reduction  in girth increment 
they reg istered  com paratively better incre­
m en t, th an  the d rip  irrigated trees. The 
statistical analysis show s that within 1.00,
0.75 a n d  0.50 ETC of basin irrigation treat­
m en ts there is n o  significant difference in 
girth . H ow ever, there is significant difference 
betw een contro l an d  basin treatments. Under 
d rip  irriga tion  also there is no significant 
difference in grow  th am ong the plants treated 
w ith  0.75, 0.50 and  0.25 ETC. However, 
s ig n if ic a n t d iffe ren c e  betw een  irriga ted  
trea tm en ts an d  control w as observed.

2. E ffe c t o f  irr iga tion  on  y ie ld  and  
y ie ld  c o m p o n e n ts

H ose irriga tion  trea tm ent w as con­
tin u ed  in w h ich  bo th  RRII 105 an d  RRII 118 
w e re  trea ted  w ith  th ree levels viz., 1.00,0.75 
an d  0.5 ETC at 6 0 0 1 p e r tree. The data  show n 
in Table - D ap. 1 show s tha t 0.75 ETC treated 
p lan ts  h a d  m ax im u m  girth.

Table - Dap.1. M ean g irth  data_________

G irth
T rea tm n en t RRII 105 RRII 118

C ontro l 43.6 47.4
T1 (1.00 ETC) 54.4 59.3
T 2 (0.75 ETC) 53.0 61.2
T3 (0.5 ETC) 51.8 52.1

3. C lon e trial

The clone trial w hich h ad  been estab­
lished in 1985 com prising  15 clones w as 
continued and m onth ly  g irth  d a ta  w ere 
collected. The data given  in the Table - D ap.2 
show  that the clone RRII 208 perform ed 
better than o ther clones in this trial. T he 
clones RRII 308 and  PCK 2 show ed  p o o r 
perform ance.

Table-Dap. 2. M ean  g irth  o f  Hevea  c lones 

<- lone M ean g irth  (cm)
RRII 208 

RRII 6 

RRIC 100 

RRIC 52 

RRII 105 

RRIC 105 

RRIC 102 

RRII 5  

RRiM 605 

PB 311 

PCK 1 

PB 310 

PB 260 

RRII 300

PCK 2_______________

4. C ost ev a lu a tio n

The trial laid ou t to estim ate  tine cost 
of cultivation of Hevea p lan ts (RRIM 600) 
u n d er irrigated and  un -irriga ted  cond itions 
started a t 1987 was continued . The g irth  w as 
recorded every m onth. T he irriga ted  p lan ts  
show ed a h igher m ean g rith  of 48.4 cm 
w hereas the u n irriga ted  p lan ts sh o w ed  only
34.8 cm.

47.5

43.8

42.6

42.6

41.6

40.9 

42.3

40.2 

40.1 

38.8

38.3

38.7

38.6

37.7 

37.6



At the Regional Research Station, 
Sukma, M adhya Pradesh the following 
experim ents are in progress.

1. E ffect o f  N  on grow th

The experim ent laid out w ith RRI I 105 
during  the year in an area of one ha is 
m aintained well. Life saving irrigation was 
given du ring  the sum m er season.

2. E ffect o f  cu ltural o p era t io n s , co v e r  
crops and b io fe r t iliz e r s

A uniform  stand  and  better g ro w th  
is observed in this experim ent com pared  to 
other areas. W eeding an d  m ain tainance of 
the area was also undertaken .
3. Bulk p lan ting

The total area u n d er bulk  p lan tin g  is 
2.5 ha. The plants p lan ted  d u rin g  1990 show  
satisfactory grow th.

R E G IO N A L  R E S E A R C H  S T A T I O N , O R I S S A

1. Experim ental p lan tin g

Three clones, RRII 105, RRIM 600 and 
GT 1, are being tested in a field trial laid 
out in 1987. The m axim um  girth  w as re­
corded for the clone RRIM 600 followed 
by GT 1.

2. P o lyclon al see d lin g s

The polyclonal trees planted in 1988 
have attained an average girth of 41 cm. 
Plants having girth of 50 cm or above have 
been identified and m arked for purpose of 
further propagation studies.

3. C lon e evaluation

A m ong the ten clones planted in 1990 
RRIM 600, PB 310, SCATC 93/14 and Haiken 
1 perform ed consitently well. Maximum

H E V E A  B R E E D IN G  S U B

The station at Nettana, concentrated 
or, local,on specific breeding and evaluation 
of Hevea clones.

1. Trial on grow th , y ie ld  and exp lo i- 
tation  sy ste m s

O bservations w ere recorded from the

girth  was recorded in RRIM 600 (17.93 cm ) 
followed by PB 310 (17.86 cm).

In the field trial s tarte d  in  1991 w ith  
n ine clones and a polyclonal seed lings trea t­
m ent, GT 1, RRIM 600 an d  polyclonal seed ­
lings perform ed consiten tly  w ell. W hile 
polyclonal seedlings have a tta in ed  a g irth  
of 10.85 cm, GT 1 show ed  m ax im um  g irth  
(10.56 cm) am ong the n ine clones.
5. O rgan ic m an u res

A new  trial w as laid o u t in A ugust
1993 w ith  cake-o-m eal vary ing  do ses  of 
FYM and cake-o-m eal an d  th e ir com bina­
tions as treatm ents. T here w as n o  s ignificant 
difference in the m ean g irth  of p lan ts  am o n g  
the treatm ents w hen  o bserved  in M arch
1994.

-S T A T IO N , K A R N A T A K A

tw o trials established in 1987 an d  1988. In 
the 1987 trial, m ean  g rith  varied  from  46.56 
(PB 235) to 38.02 cm  (RRII 300) w ith  a general 
mean of 32.83 cm . A few  trees w e re  lost 
in the (wo trials d u e  to  h eavy  w in d . W ind 

the td a l ran8 ed  from  3.2 p e r  cent 
(t U 260) to 16.03 p er cent (RRII 105). In  the



1988 trial, m ean  g irth  varied  from  37.71 (RRII 
118) to 29.88 (RRIC 36) and  the general m ean 
w as 32.83. W ind dam age w as highest for 
PCK 2 (3.47%) and  low est for RRII 118 
(0.62%).

2. E va lu ation  o f  ortet c lo n e s

There are  three seperate trials, w ith 
17 clones each in tw o and  13 clones in the 
th ird . In all the trials, p o p u lar clones such 
as RRIM 600, GT 1 and  RRII 105 w ere 
com m on controls. In  trial I m ean girth  
varied  from  43.39 to  29.44 cm. In trial - II 
range of g irth  w as from  a highest o f 41.58 
cm  to  24.55 cm. In Trial - III m ean  girth  
show ed  a range from  44.64 to 30.00 cm. 
M ean g irth  of the control clones w as 32.00 
(RRIM 600), 37.80 (GT 1) an d  35.22 cm (RRII 
105).

3. C lo n e  tr ia ls

In the 1989 m ixed clone trial ou t of 
th e  14 clones, RRII 203 recorded the highest

g irth  (34.25 cm ) an d  PCK 1 the low est (24.44 
cm). M ean of all the clones w as 28.31 cm.

In the large scale trial o f five second 
selections clones from  thel954  h an d  po lli­
na tion  and  p aren t clones as well as a few 
m odem  clones, h ighest g irth  w as re co rded  
for PB 260 (25.17 cm). G11, one of the parents, 
recorded the low est g irth  of 14.25 cm . The 
general m ean w as 18.62 cm.

4. E stim ation  o f  g e n e t ic  p aram eters
T he trial initia ted  w as p ro p e rly  m ain ­

tained. Three rou n d s of g irth  record ing  
w ere done. O ne ro u n d  of tes t tap p in g  w'as 
also a ttem pted .

5. G en era l
T he station  received a to tal rainfall 

of 4765 m m  du rin g  1993 w ith  h ighest 
rainfalls d u rin g  July (1294 m m ) an d  A u g u s t 
(1110 m m ). The m ax im um  tem p era tu re  
recorded  w as 28.5°C in  M arch  a n d  m in i­
m um  w as 10°C d u rin g  Jan u ary  an d  Feb­
ruary.

H E V E A  B R E E D IN G  S U B -S T A T I O N , T A M I L  N A D U

1. B ree d in g  orchards

In the tw o breeding  o rchards estab­
lished  in 1987 and  1988 at the Sub-station 
a t Para lia r low  branches w ere induced. 
D u r in g  th e  f lo w e r in g  se a s o n , h a n d  
po llin a tio n s  w ere a ttem pted .

2. C lo n e  e v a lu a tio n

In the large scale trial laid ou t in 1991, 
the casualties w ere supp lied  w ith  stum ped  
b u d d in g s  an d  p roper care w as taken  to 
m in im ise  fu rth e r casualties. The area was 
infested  w ith  lalang  grass and  necessary 
herb ic ide  app lica tion  w as done to control

the w eed. Repeated attem pts  w ere m a d e  to 
establish m ore cover crops in th e  area.

3. S e le c tio n s

Selections, based  on  tes t tap  y ield  on 
the nursery , w ere vegetatively m ultip lied . 
Data on g row th  and  v igour of po lyclonal 
seedlings an d  assorted  seed lings w e re  re ­
corded  for a com parative study .

4. G en era l

For laying o u t th ree co llaborative 
field trials at the A rasu  R ubber C o rp o ra ­
tion, p lan tin g  m ateria ls w e re  ra ise d  in 
polybags and  m ain tained . A  so u rce  b ush  
nursery  has also  been  m ain tained .



Graphical representation of the cli­
m ate at Kottayam was m ade using 30 years 
of data com prising rainfall, m axim um  and 
m inim um  tem perature, relative hum idity 
and w ind speed. Analysis of the rainfall data 
show ed that South West m onsoon contrib­
utes 64 per cent of the annual rainfall 
followed by N orth East and pre-monsoon, 
w here the contribution is 16 per cent each. 
December, January and February' (Winter) 
together contribute 3 per cent. Here the 
distribution is m ore even com apred to the 
northern parts of the State. O ther meteoro­
logical variables like tem perature, RH and 
sunshine hours w ere also analysed.

The data  on daily  rainfall o f the 
last 30 y ea rs  (K ottayam ) w e re  fed to 
the com puter and  ana lysis w a s in the 
final stage to w ork ou t th e  in itia l and  
conditional probabilities of occurrence  of 
dry and w et spells o f d ifferen t am o u n ts  of 
rainfall using M arkov chain  m odel.

R a in fa ll v a r ia b i l i ty  s tu d ie s  o f 
trad itional ru b b e r g ro w in g  a re a s  an d  
new ly introduced  area have been  u n d e r­
taken. Collection of rainfall figures is in 
progress. Tim e series analysis is be ing  used  
to define the trends in rainfall, if any.

l i b r a r y  a n d  d o c u m e n t a t i o n  c e n t r e

D uring the year 1993-94, 123 new  
books and 224 bound volumes of journals 
were added to the library and  the total 
collection of books and periodicals in the 
library was 20837 and 17380 respectively 
The library subscribed to 165 journals and
9 dailies. A bout 130 journals w ere also 
received either as gift o r as exchange.

Four issues of Documentation List

5 ?  n T berS ° f Rubber A,erl’ 150 of 
V Z  and two issues of List o f New
Additions were com piled and distributed 
As part of information dissem ination 12 
scientific articles were sent to different in­
stitu tions/scien tists and about 1.35 lakh 
photocopies of information m aterials were 
m a e y the reprographic section. A bib­

liographic database fo r books an d  b o u n d  
volum es of periodicals has been  deve loped . 
D uring the period  14450 d o cu m e n ts  h av e  
been indexed. The lib rary  circu lation  system  
was also com puterized.

The library is actively p a r tic ip a tin g  in 
thesales prom otion o f Indian ]ourfial ofNatura  
Rubber Research an d  books Rubber wood an d  
Plant and Soil Analysis an d  d is tr ib u tio n  of 
the Annual Report o f RRII.

The library facilities w ere a lso  ex­
tended to p lanters, m anufactu re rs a n d  o th ­
ers connected w ith n atu ra l ru b b e r ind u stry . 
Research scholars an d  s tu d en ts  from  u n i­
versities an d  colleges also u tilised  these 
services.



^Expenditure at a glance (Rs. in lakhs) 1993-94

H ea d  o f  A ccou nt E xpend itu re
N on  Plan

G eneral charges 207.%
Schemes 36.75
Projects -  CES 73.03
D epartm ent o f  T rain ing 4.99
Tota l N on  Plan 322.73

Plan

G eneral charges 36.81
Schemes 175.86
NERDS Research C om ponent 84.78
T o ta l P lan 297.45

W orld  Bank Project

Schem es 25.30
G R A N D  TOTAL
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V A n n a m m a V arghese, M.Sc., Dr. Sc. (Ag.)

J Licy, M.Sc.

K av itha  K M ydin , M.Sc. (Ag.), Ph.D. 

R ajesw ari M eenatoor, M.Sc. (Ag.) (From 31-:

V C  M ercykutty , M.Sc., Ph.D.

L Sankarim m al, M.Sc., Ph.D. (From 14-12-92) 

A lice John , M.Sc. (Ag.)

V inoth T hom as, M.Sc., Ph.D.

M  D  Isaac 

G e rm p la sm  D iv is io n

P J G eorge, M.Sc., Ph.D.

C P R eghu, M.Sc., Ph.D.

Senior Scientific A ssistant 

Senior Scientific A ssistant 

Senior Scientific A ssistant 

Senior Scientific A ssistant 

Senior Scientific A ssistant 

A ssistant Farm  S uperin tendent

D eputy D irector 

Scientist

Research A ssociate (DBT) 

A ssistant Biochemist 

Junior Scientist 

Junior Scientist 

Junior Scientist 

Junior Research Fellow (DBT)

D eputy  D irector 

Botanist 

A natom ist 

Botanist 

P lan t B reeder 

Scientist S2 

12-1993) Scientist S2

Scientist S2 

A ssistan t C ytogeneticist 

Junior Scientist 

Junior Scientist 

A ssistant Farm  S uperin tenden t

D eputy  D irector 

Botanist



G Prabhakara Rao, M.Sc, (Ag.)

V Jayasree M adhavan, M.Sc. (Ag.) 

Saji T  Abraham , M.Sc. (Ag.)

M A Mercy, M.Sc. (Ag.)

K P Leelamma, B.Sc., N.R.P. 

M ycology and P lant Pathology D ivision 

K Jayarathnam , M.Sc. (Ag.), Ph.D.

R Kothandaram an, M.Sc. (Ag.), Ph.D

V K Rajalakshmi, M.Sc.

Thomson T EdathiJ, M.Sc.

C R N ehru, M.Sc., Ph.D.

L Thankam ma, M.Sc.

S Thankam ony, M.Sc.

C Kuruvilla Jacob, M.Sc.(Ag.), Ph.D. 

Sabu P Idicula, M.Sc. (Ag.)

Jacob M athew, M.Sc.

V T Jose, M.Sc. (Ag.), Ph.D.

T Sailaja Devi, M.Sc.

Annakutty  Joseph, M.Sc. 

Kochuthresiam m a Joseph, M.Sc.

S Vanitha, M.Sc. (Ag.)

M Jayadevi, B.Sc., Dip.N.R.P.

P M Levi Joseph, B.Sc., Dip.N.R.P.

E A Raghavan (Retired in Sept ’93)

T V Kurian (Joined on 23.6 .93)

P la n t P h y s io lo g y  a n d  E x p lo ita tio n  D iv is io n  

K *  Vijayakumar, M.Sc. (Ag.), Ph.D.

S Sulochanamm a, M.Sc.

N  Usha Nair, M.Sc. (Ag.), Ph.D.

P Sobhana, M.Sc.

Botanist 

Jun io r Scientist 

Jun io r Scientist 

Jun io r Scientist 

A ssistant Technical O fficer

D e p u ty  D irector 

M icrobio logist 

M ycologist 

P lan t P atho log ist 

E n tom ologist 

M ycologist 

E n tom ologist 

P la n t P atho log is t 

Scientist S3 

A ssistan t M icrobio logist 

A ssistan t E n tom ologist 

A ssistant A grom ete ro ro log ist 

S cien tist S2 

S cien tist S2 

Ju n io r Scientist 

A ssistan t T echnical O fficer 

A ssistan t T echnical O fficer 

A ssistant Farm  S u p erin ten d e n t 

A ssistan t Farm  S u p erin ten d e n t

D e p u ty  D irec to r 

P lan t Physio log ist 

B iochem ist 

P la n t Physio log ist



S u sh ilk u m ar Dey, M.Sc., Ph.D.

M olly T hom as, M.Sc., Ph.D.

K U T hom as, M.Sc., Ph.D.

R R ajagopal, M .Sc.,M.Phil„ Ph.D., Dip. Stats.

D  B huvanendran  N air, M.Sc., Ph.D.

S S reela tha, M.Sc.

A  S D evakum ar, M.Sc. (Ag.)

M  B M oham m ed  Sathik, M.Sc., M. Phil.

S V isalakshy  A m m al, B.Sc.

K Som an

R u b b e r  C h em istry , P hysics an d  Technology D ivision

N  M  M athew , M.Sc. L.P.R.I., Ph.D.

Baby K uriakose, M.Sc., L.P.R.I., Ph.D.

N  M  C laram m a, M.Sc.

K T  T hom as, M.Sc., L.P.R.I., M. Tech.

N  R ad h ak rish n an  N air, M.Sc., M. Tech.

Jacob K V arkey, M.Sc., M. Tech 

Benny G eorge, M.Sc.

L eelam m a V arghese, M.Sc.

Siby V arghese, M.Sc, Ph.D.

K N  M ad h u so o d an an , M.Sc.

C  K P rem ala tha , B.Sc., L. P. R. L, D.N.R. P. 

A g ric u ltu ra l Econom ics D iv ision

K T h arian  G eorge, M .A., Ph.D.

P R ajasekharan, M.Sc. (Ag.) (On study leave) 

T om s Joseph , M.A.

B inny C h an d y , M.A.

S M oh an k u m ar, M .A., M. Phil.

C e n tra l E xperim en ta l S ta tion  

M  J G eorge, M.Sc.

Jacob A braham , B.Sc., M.B.B.S.

E nvironm ental Physiologist 

Scientist S3 

Assistant P lant Physiologist 

Scientist S2 

Scientist S2 

Scientist S2 

Scientist S2 

Junior Scientist 

Senior Scientific A ssistant 

A ssistant Farm  S uperin tendent

Eteputy D irector

D eputy  D irector

R ubber C hem ist 

Rubber Technologist 

Scientist S3 

Scientist S2 

Scientist S2 

Scientist S2 

Junior Scientist 

Jun io r Scientist 

A ssistant Technical Officer

D eputy  D irector 

Econom ist 

Econom ist 

Junior Scientist 

Jun io r Scientist

D epu ty  D irector 

M edical Officer



T R Chandrasekhar, M.Sc., M. Tech.

Zacharia Kurian, M.Com., C.A.

K Somanatha Pillai, 13.Sc., B.Ed. (upto 17-5-1993} 

P  J Samuel B A. (from 21-5-1993)

P J Joseph 

R Raveendran

G G opinathan N air (upto 27 April 93)

N  Bhargavan (from 5 August 93)

A nnam m a A ndrews 

Experiment S tation at RRII

N  Reghunathan N air, B.Sc. (Ag.)

M D Issac 

Regional Research S tation, Assam

R adha Raman Sinha, M.Sc. (Ag.), Ph.D.

Gopal C handra M ondai, M.Sc., Ph.D.

Krishna Das, M.Sc., Ph.D.

Debasis M andal, M.Sc.

C handra G upta, M.Sc. (Ag.)

Dilip K um ar Daimari, M.Com. (upto 7.8.92)
P Eswari Amma 

Regional Research S tation, T ripura 

Jacob Pothen, M.Sc. (Ag.)

Dhurjeti C houdhuri, M.Sc. (Ag.)

P M aliinath Priyadarshan, M.Sc., Ph.D 
M ary Varghese, M.Sc. (Ag.)
K K Vinod, M.Sc. (Ag.)

Debasis M andal 

Jiban Chakrabarti, B.Com 

Dilipkum ar Daimari, M. Com 

Regional Research Station, Meghalaya 
A P Thapliyal, M.Sc., Ph.D 

H K Dekka, M.Sc., Ph.D.

Botanist

A ssistant A ccounts O fficer 

Assistant Farm Superintendent 

A ssistan t Section O fficer 

A ssistant Estate S u p erin ten d e n t 

A ssistant Estate S u p erin ten d e n t 

A ssistant Farm  S u p erin ten d e n t 

A ssistant Farm  S u p erin ten d e n t 

N urse  (H igher G rade)

Senior S u p erin ten d e n t 

A ssistant Farm  S u p erin ten d e n t

D ep u ty  D irecto r 

P lan t P athologist 

Ju n io r Scientist 

Jun io r Scientist 

Jun io r Scientist 

A ssistant A ccounts O fficer 

A ssistan t Section O fficer

D epurty  D irector 

P lan t P hysio logist 

P lan t B reeder 

Ju n io r Scientist 

Ju n io r Scientist 

Jun io r Scientist 
A ssistan t A ccounts O fficer 

A ssistan t A ccounts O fficer

P lant P hysio logist 

Jun io r Scientist



G Pushpara jan , M.Sc., Ph.D.

Jayasree G opalak rishnan , M.Sc., M, Phil. 

R eg io n a l R esearch  S ta tio n , M izoram

Ram  P hool S ingh, M.Sc. (Ag.), Ph.D. 

R eg io n al R esea rch  S ta tion , W est Bengal 

S u p riy a  G ha tak , M.Sc.(Ag.)

R eg io n a l R esearch  S ta tion , M aharash tra

T  M oh an k rish n a  T ad ikonda, M.Sc., Ph.D. 

P  S u b ram an ian , M.Sc.

K L alitha M ohan  N ath, B.Com.

M  D  C hacko 

R eg io n a l R esearch  S ta tion , O rissa

A ru n  K  N air, M.Sc. (Ag.), Ph.D.

M  J A ug u stin e  

R Babu

R eg io n a l R esea rch  S ta tion , M adhya Pradesh

K a tu ri N a g esw ara  Rao, M.Sc. (Ag.) 

H e v ea  B ree d in g  S u b -sta tio n , K arnataka 

M A  N azeer, M.Sc., Ph.D.

C K T hom as 

H e v ea B ree d in g  S u b -sta tio n , T am il N adu 

T A  Som an, M.Sc., M. Phil.

V V ijayan 

R eg io n a l L ab ora to ry , N agercoil 

A  U lag a n ath an , M.Sc.

R eg ional L abora to ry , M u v attu p u zh a

K K A m bili , M.Sc. (from 28,2.1994) 

R eg io n a l Laboratory ', C alicu t 

Joyce C yriac, M.Sc.

M ath ew  Joseph (on study leave)

Junior Scientist 

Junior Scientist

Scientist S2

Junior Scientist

P lant Physiologist 

Junior Scientist 

A ssistant Section Officer 

A ssistant Farm  S uperin tendent

A gronom ist 

Assistant Farm  Superin tenden t 

A ssistant Section Officer

Junior Scientist

D eputy  D irector 

A ssistant Farm  Superin tenden t

Jun io r Scientist 

A ssistant Farm  Superin tenden t

Junior Scientist

Junior Scientist

Junior Scientist 

Junior Scientist



Statistics Section

G Subharayalu, M.Sc.

A M aiathy, M.Sc. (Expired on 15 November 1993) 

M J Lizy MSc. (Ag. ) ( Jointed on 6 Jan 1994) 

Library and D ocum entation Centre 

M ercy Jose, B.Sc. M.L.I.Sc.

Accamma C Korah, B.Sc., M.L.I.Sc.

Kurian K Thomas, B.Sc., M.L.I-Sc. 

Instrum enta tion  Section

S Najmul Hussain, M. Tech., A. M. I. E. T. E.

Thom as Baby. M.Sc., M. Phil., Ph.D. 

A rt/Photography Section 

K P Sreerenganathan 

M aintenance W ing

S M ohanachandran N air, B.Sc. (Engg.)

T K Som anantha Pillai 

Sheela A John, B. Tech. (upto February 1993) 

K T Davis 

A dm inistration  Section 

R Soman, M. A.

V C Achuthan

E K Thankam ma

V M ary Philipose, B.Sc.

A ccounts Section

M G Gopi, M. Com .(upto Sep'93)

V Alexander John, M.Com., M.A., L.L.B.

R H arikrishnan, B.Sc., A.C.A.
T Thanka 

Security Wing

C K A braham , B.A., B.Ed.

Statistician 

A ssistan t Statistician 

Statistical In specto r

D ocum en tation  O fficer 

S enior Librarian 

Junior P ublication  O fficer

Instrum en ta tion  O fficer 

A ssistant In strum en ta tion  O fficer

Senior A r tis t/P h o to g ra p h e r

E lectrical E ng ineer 

A ssistan t E state O fficer 

A ssistan t E ngineer (Civil) 

E ngineering S u p erv iso r

A ssistan t Secretary 

A dm in istra tive  O fficer 

Section O fficer 

A ssistan t Section O fficer

A ssistan t D irector (Finance) 

A ssistan t D irector (Finance) 

A ssistan t A ccoun ts O fficer 

A d m in istra tive  O fficer

A ssistan t Security  O fficer
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R ubber R esearch  In stitu te  o f India 
R. G . B arua Road,
Guwahati - 781 003 
Assam
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Regional Research Station
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Regional Soil Testing Laboratory
R ubber Board, Post Office Junction 
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Regional Soil Testing Laboratory
Rubber Board, East N adakkavu  P.O.
Calicut -  673 011
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Regional Soil Testing Laboratory 
Rubber Board Regional Office 
Thaliparam ba - 670 143 
Kerala

Regional Soil Testing Laboratory
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N ew  M uncipal Building C om plex 
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R esearch  d iv is io n s  a n d  fu n c tio n s

T h e  m a jo r research  d iv is io n s a re  A gronom y 
a n d  Soils; Biotechnoloy; Botany; G erm p lasm ; Mycology 
a n d  P lan t Pa tho logy; P lan t Physio logy  and  Exploitation; 
R u b b er C h e m is try , Physics a n d  T echnology  and 
A g ricu ltu ra l E conom ics.

T h e  th ru s t a re as  o f  research  o f  the  A gronom y 
a n d  Soils D iv ision  a re  inve stig a tio n s of the  nu tritional 
req u r ie m en ts  o f  ru b b er , irr iga tion , in te rc ro p p in g  
cover c ro p  m a n ag e m en t, w eed  contro l a n d  th e  s tudy  
o f  tlie  ru b b e r  g ro w in g  soils. D eve lopm ent o f tissue 
c u ltu re  a n d  a n th e r  c u ltu re  sy ste m s for p ropaga tion  
a n d  c ro p  im p ro v e m e n t o f  Hevea a re  the  im portan t 
a re as  in w h ic h  th e  B io technology  D ivision is engaged. 
T he im p o rta n t f ield s of research  o f  the  B otany Division 
a re  b ree d in g , e v a lu a tio n  a n d  se lec tion  of new  clones, 
p ro p ag a tio n  te chn iques, p la n tin g  m e thods, anatom ical 
s tu d ies  a n d  cy togenetic  investiga tions. T he G erm plasm  
D iv is io n  is  c o n c e n tra tin g  o n  th e  in tro d u c tio n , 
co n serv atio n  a n d  ev a lu a tio n  o f  Hevea ge rm p lasm . The 
M ycology  a n d  P lan t P a tho logy  D ivision is engaged  in 
in v e s tig a tio n s  on  th e  d iseases  a n d  p ests  o f ru b b er and 
a ssocia ted  c o v er c ro p s  a n d  th e ir  con tro l. T he Plant 
Phys io logy  a n d  E xp lo itation  D ivision conducts  s tud ies  
on  iden tif ica tion  of c harac ters  tics rela ted  to  yield, 
phy sio lo g y  of la tex  flow  a n d  y ie ld  stim u la tion . The 
R ubber C h e m is try , Phys ics a n d  T echnology  Division 
co n ce n tra te s  o n  im p ro v e m en t in p rim a ry  processing 
o f  ru b b er , its chcm ical m odification , ru b b er  p roduct 
m a n u fa c tu re  a n d  q u a lity  c o n tro l o f  processed  rubber. 
T h e  A g ricu ltu ra l E conom ics D iv ision  undertakes 
s tu d ie s  on  e co n o m ic  a sp ec ts  re la ted  to  rubber
p la n ta tio n s.

T h e  re se a rch  su p p o r tin g  sections include 
L ib rary  a n d  D ocum en ta tion , In strum en ta tion , and 
A rt /P h o to g ra p h y . T here  is a lso  a sm a ll experim ental 
farm  of 33 h a  a t th e  h e a d q u a rte rs  o f the  RRII.

C e n tra l E x p er im e n t S ta tio n

T h e  225 ha C en tra l E xperim ent S tation  at 
C he th a ck a l (R anni), 50 km  a w a y  from  K ottayam , w as 
s ta r te d  in  1966. F ield tr ia ls  la id  o u t b y  th e  research 
d iv is io n s  c o v e r  a lm o s t th e  e n tire  area.

R e g io n a l R e se a rch  S ta tio n s

T h e  RRII has e stab lish ed  a  Regional Research 
C om p lex  fo r N o rth  E ast Ind ia  w ith  h e ad q u a rte rs  at

G uw ahati, having regional research stations at Agartala 
m T ipura, G uw ahati in Assam, Tura and Darechikgre 
in M eghalaya and Koiasib in M izoram. The RRII has 
also set up  regional research establishments at Dapchan 
(M aharashtra), K am akhyanagar (Orissa) Nagrakata 
(W est Bengal), Sukm a (M adhya Pradesh), Paraliar 
(Tamil N adu), N ettana (Karnataka) and Padivur 
(Kerala).

Regional laboratories have been established at 
M uva ttupuzha, Calicut and  N agercoil each w ith a 
m obile un it fo r soil and  leaf analysis.

National/International Collaboration.

The RRJI is  a  m em ber of the  International 
R ubber Research and D evelopm ent Board (LRRDB), an 
association of national organizations devoted to 
research and developm ent on natura l rubber. The 
Rubber Board is a m em ber of the  A ssociation of 
N atura l R ubber Producing C ountries (AN'RPC) and 
the  In ternational Rubber Study G roup  (IRSG).

The RRII h as research /academ ic  linkages with 
the  Banaras H indu  U niversity (Varanasi). Kerala 
A gricultural U niversity (Trichur), Kerala U niversity 
(T r iv a n d ru m ), M a h a th m a  G a n d h i U n iv e rs ity  
(K ottayam ), C ochin  U niversity  o f Science and 
Technology (Cochin), Indian Institute of Technology 
(K haragpur). N ational Chemical Laboratory (Pune) 
and  Ind ian  Institute of Science (Bangalore). 
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Handbook o f Natural Rubber production in India 
Rubber Wood : Production and Utilization 
Plant and Soil Analysis 

Serials

Indiiin journal o f Natural Rubber Research 
RRII Annual Report
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