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'W ith  pa rticu la rs  o f pe rsonne l a s  on  31.03.1999

T he R u b b er R esearch  In s titu te  o f  In d ia  (RRII), 
u n d e r  th e  R u b b e r  B oard  (M in istry  o f  C o m m e rc e ' 
G o v ern m e n t o f Ind ia), h a d  its  in c ep tio n  in  1955. W ith 
a v e ry  m o d e s t b e g in n in g , th e  RRII is n o w  c a p a b le  of 
h a n d lin g  m o s t o f  th e  p ro b le m s a sso c ia te d  w ith  n a tu ra l 
r u b b e r  (N R ) p ro d u c tio n  techno logy , p r im a ry  p ro c e ss ­
in g  a n d  p r o d u c t  d e v e lo p m e n t. T he s te a d y  g r o w th  of 
th e  RRII in  its  sc ien tific  w o rth  a n d  re se a rc h  c o n tr ib u ­
tions h a s  w o n  it  th e  rec o g n itio n  a s  an  In te rn a tio n a l 
C e n tre  ot E xcellence  o n  N R  research .

Location

T h e  RRII is  lo c ate d  on  a h illo ck  8 k m  e a s t  o f 
K o tta y am  to w n  in  K era la  S ta te  a n d  is  eas ily  accessib le  
b y  ro ad . K o tta y am  is  c o n n e c te d  to  a ll m a jo r  c itie s  in 
th e  c o u n try  by  rail. T h e  c a p ita l o f  th e  S ta te  is 
T h iru v a n a n th a p u ra m , 160 k m  s o u th  w h ere  th e re  is  an  
in te rn a tio n a l a irp o r t. T h e  d is tan c e  to  N e w  D elh i, th e  
c ap ita l o f  th e  c o u n try ; is  2950 km .

F u n c tio n s

U n d er ta k in g , a ss is tin g  a n d  e n c o u ra g in g  sc ien tific , 
techno log ica l a n d  econom ic  re se a rch  a n d  d is se m in a ­
tion  o f  k n o w le d g e  to  th e  N R  in d u s t ry  a re  th e  s ta tu to ry  
fu n c tio n s of th e  RRII.

O rg a n iz a tio n

F or th e  e ffic ien t d isc h a rg e  o f  its  fu n c tio n s , th e  RRII 
h as e s tab l ish ed  m a jo r research  d iv is io n s  a n d  research  
s u p p o r tin g  sec tions a t its  h e a d q u a r te r s  a n d  reg iona l 
research  e s tab l ish m e n ts  a t  a p p ro p r ia te  lo c a tio n s  w h ere  
r le v e a  b raniliensis  is c o m m erc ia lly  g ro w n  o r  is  like lv  
to  be g ro w n . '  ’ '

Continued on inside back copver
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T H E  R U B B E R  B O A R D

T h e  In d ia n  R u b b e r  B o a rd  w a s  c o n ­

s t i tu te d  u n d e r  T h e  R u b b e r  ( P ro d u c ­

tio n  a n d  M a rk e tin g )  A c t, 1947 w h ic h  

c a m e  in to  fo rce  o n  19 A p r i l  1947. T h is  

A c t w a s  a m e n d e d  in  1954, 1960, 1982 

a n d  in  1994. T h e  A c t w a s  a g a in  a m e n d ­

e d  b y  T h e  R u b b e r  ( A m e n d m e n t)  A ct, 

1994 (A c t 33  o f  1994) w h ic h  is  n o w  in  

force.

O rg an iza tio n

T h e  C h a i r m a n  is  t h e  p r in c ip a l  

e x e c u t iv e  o f f ic e r  a n d  e x e rc i s e s  c o n ­

tr o l  o v e r a l l  d e p a r tm e n t s  o f  th e  B o a rd . 

T h e  R u b b e r  R e s e a rc h  I n s t i t u t e  o f  

In d ia  w o r k s  u n d e r  t h e  a d m i n i s t r a ­

t iv e  c o n t r o l  o f  t h e  B o a rd ,  th e  D ir e c to r  

b e in g  th e  h e a d  o f  th e  i n s t i tu t io n .  

B e s id e s  R R II, t h e r e  a r e  s ix  d e p a r t ­

m e n ts  u n d e r  t h e  B o a rd ,  A d m i n i s t r a ­

tio n ,  R u b b e r  P r o d u c t io n ,  P ro c e s s in g  

&  P r o d u c t  D e v e lo p m e n t ,  F in a n c e  & 

A c c o u n ts ,  T ra in in g  &  T e c h n ic a l  C o n ­

s u l ta n c y  a n d  L ic e n s in g  &  E x c ise  D u ty .

C h a i r m a n
M r. K .J. M a th e w , IA S

R u b b e r  R e s e a r c h  I n s t i t u t e  o f  I n d i a
D r. N .M . M a th e w  
D ire c to r

R u b b e r  P r o d u c t io n  D e p a r t m e n t
D r. A .K . K r i s h n a k u m a r  
R u b b e r  P r o d u c t io n  C o m m is s io n e r  

A d m i n i s t r a t i o n  D e p a r t m e n t

S e c re ta ry

P ro c e s s in g  &  P r o d u c t  D e v e l o p m e n t  
D e p a r tm e n t
D r. E.V. T h o m a s  
D ire c to r

F in a n c e  &  A c c o u n ts  D e p a r t m e n t
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D I R E C T O R ' S  R E V I E W

'The natural rubber (NR) sector in India, 
at the turn of the m illennium, is a t a critical 
juncture. The privileges, which the sector 
enjoyed so far, have been undergoing grad­
ual changes since India has em barked on the 
path tow ards m arket integration w ith the 
introduction of liberalized economic poli­
cies since early 1990s. The changes, which 
the NR sector in India along with the 
economic and trade regim es all over the 
world have been witnessing, becam e m ore 
obvious w ith the signing of the GATT treaty 
and the subsequent em ergence of the WTO. 
In the em erging context of globalization and 
m arket integration, the era of administered 
and support prices m ay not be sustainable 
and the strategies hitherto  followed need 
appropriate changes. Research programmes 
on NR have to be fine-tuned taking into 
account of the changes in national policies.

Efforts in developing suitable agrom an- 
agem ent techniques for profitable and sus­
tainable rubber cultivation were continued. 
The studies on nutritional requirements 
showed that NPK at the rate of 60:30:40a kg/ha 
recorded the highest yield in RRII 105. No 
significant difference was observed between 
bowl sludge and  other sources of P with 
respect to girth increment and yield. Field 
experim ents to com pare the effect of contin­
uous and  periodic skipping of fertilizers 
and studies on soil and w ater conservation 
and  cropping system s w ere continued.

In biotechnology experim ents to enhance 
the frequency of som atic embrvogenesis 
and  plant regeneration using  im m ature 
an ther and inflorescence from RRII 105 were 
in progress. Experim ents carried out to 
reduce the time span  betw een explant inoc­
ulation and p lant regeneration resulted in 
reduction of four to six m onths w hen ex­

plants were cultured in a liquid m edium  
followed by a solid m edium . Experiments 
on m icropropagation through nodal cul­
ture, pollen protoplast culture and genetic 
transform ation were continued. Experi­
m ents to develop molecular m arkers for 
tapping panel dryness w ere also in  progress.

Research activities on crop im provem ent 
program m es were continued in the Botany 
Division. Ten of the new hybrid clones in 
the pipeline exhibited superiority in yield 
over RRII 105 during the fifth year of 
tapping in the prelim inary evaluation trial.
In a large-scale evaluation of clones, nine 
clones exhibited higher girth than  RRII 105 
during the fifth year of planting. In the 
mixed clone trial including RRII 105, during  
the ninth year of tapping, PR 255 has been 
identified as the highest yielder. Breeding 
experiments for combining drough t toler­
ance and pow dery m ildew  resistance and 
investigations on G x E interaction w ere 
continued.

The germ plasm  collection com prising of 
125 W ickham clones and the w ild Brazilian 
genotypes from the 1981 1RRDB collection 
has been m aintained in five gardens and 
seven source bush  nurseries. Preliminary 
evaluation trials of the 1981 IRRDB collec­
tion found a few genotypes of higher yield 
than RRII 105, and in a large-scale evalua­
tion trial, o u t of the 80 genotypes evaluated, 
41 recorded higher girth than  the control. 
DNA extraction has been com pleted from 
leaf sam ples of 45 selected genotypes for 
establishing genetic relationship am ong the 
w ild germ plasm  through RAPD studies.

Abnorm al leaf fall disease was severe in 
all the traditional rubber growing areas and 
evaluation of new fungicide formulation for



control of the disease was continued. Rubber 
seed oil was tested as a partial replacement 
for spray oil used as diluent for copper 
oxychioride. Field experiments for the con­
trol of shoot rot, powder^' mildew, pink and 
panel diseases were conducted. Experi­
ments for the control of Corynespora leaf 
disease using dust formulation of systemic 
fungicides were carried out. Studies on the 
control of pests like rainguard-damaging 
crickets, termites, nematodes, slugs and snails 
etc. and those on vermiculture and bee­
keeping in rubber plantations were contin­
ued.

Studies on ecophysioiogy of Hevea and 
physiology of growth and yield were con­
tinued, An evaluation of Hevea clones has 
identified RRIM 600 and Haiken 1 as com­
paratively more tolerant to drought than 
RRII 105 and PB 260. A suitable protocol for 
isolation of PCR amplifiable DNA from 
Hevea bark samples has been standardized.
It was found that occurrence of TPD in a 
new tapping panel was relatively fast and 
more in trees with a TPD historv in the 
previous tapping panel.

In prim ary processing of NR, evaluation 
of sun drying of sheets in comparison with 
other modes of drying indicated that sheets 
exposed to sunlight for prolonged periods 
are m ore vulnerable to degradation. A 
protocol for the pilot plant-scale prepara­
tion of styrene-grafted NR using gamma 
radiation was standardized.' Studies on 
deprote.nization of NR revealed that a 
proteolytic enzyme preparation could sig­
nificantly reduce the levels of protein in 
centrifuged latex. A reclamation process for 
vulcanized scrap rubber by mechanical 
- hearing of the waste rubber in an open mill 
was evolved.

Studies on the economic aspects of NR 
cultivation, processing, m arketing and end 
uses, ancillary sources of incom e and  by­
products were continued. An evaluation of 
the planting m aterials u nder commercial 
cultivation had identified RRII 105 as the 
highest yielder (1703 kg /ha). Availability of 
family labour, type of intercrops, the per­
ception of profitability o f intercropping and 
the sources of off-farm incom e w ere identi­
fied to be the major determ inants of inter­
cropping decisions. The m onitoring of the 
by-products has been continued and  the 
estimated availability of rubber w ood was 
1.35 million m 3. The production of rubber 
seed oil and rubber honey w as estim ated to 
be 2300 and 1750 t respectively.

Various research projects under the World 
Bank-Assisted Rubber Project w ere contin­
ued. Results of the rainguard ing  experi­
m ent showed 35 and 50 p e r cent yield 
reduction in the absence of rain guard  u n d er 
d /3  and d /2  system of tapping  respectively. 
Various trials on nutritional requirem ents 
under different fertility status of the soil, 
evaluation of high yielding and c o ld /  
drought tolerant clones, disease and  pest 
management, exploitation system s and eval­
uation of suitable agrotechnology und ertak ­
en at the regional research stations w ere 
continued.

Hie meteorological param eters a t five 
locations representing different agroclim at­
ic regions were recorded. Agroclimatic 
classification of rubber grow ing areas and  
studies on crop-w eather relations were 
initiated. The Library and D ocum entation 
Centre continued its role of com m unicating 
and dissem inating information on NR and 
a lied subjects through inform ation services 
and publications.



A G R O N O M Y  A N D  S O I L S  D I V I S I O N

The Division continued its research in 
developing suitable agromanagement tech­
niques for profitable and sustainable rubber 
cultivation and also supported large estates 
through the advisory service by providing 
discrim inatory fertilizer recommendation 
based on soil and leaf analyses.

1. N u tritio n a l s tu d ies  (im m atu re  rubber)
1.1 N PK  r e q u ir e m e n t  o f c lo n e  R R II 105 

The experim ent started in 1989 to study 
the nutritional requirem ent of clone RRII 105 
was continued. The girth (1999) and girth 
increment (1991-1999) did not indicate any 
significant difference betw een treatments.

Significant differences w as observed for 
yield du ring  1998-99 (Table Ag. 1). The

Table  A g. 1. E ffect o f fe r t i l iz e r  o n  y ie ld

N P K  ( k g /h a ) Yield ( g / t r e e / ta p )

0 0  0 46.08
30 30  20 55.21
30 30  40 59.32
30 60 20 55.95
30 60 40 49.58
60 30 20 46.91
60 30 40 74.36
60 60 20 48.45
60 60 40 64.46
90 30 20 47.83
90 30 40 51.96
90 60 20 56.12
90 60  40 44.29

SE 5.43
C D  (P=0.05) 15.86

NPK at the rate of 60:30:40 k g /h a  recorded 
the highest yield followed by 60:60:40 and 
30:30:40 k g /h a.

2. N u tr it io n a l  s tu d ie s  (m a tu re  ru b b e r)

2.1 C lo n e -c u m -fe r ti l iz e r  ex p e rim e n t

The experim ent to study the clonal dif­
ference in n u trien t requirem ent is being

continued. Significant clonal differences 
were noticed in girth and yield. Highest 
m ean girth was observed for clone RRII 203 
followed by RR1C 100, which were compa­
rable. The highest yield was for PB 311 
followed by RRII 105, which were on  par 
(Table Ag. 2). However, no clonal difference 
in nutrient requirem ent w as indicated.
Table A g. 2. C lo n a l d iffe re n c e  in  g ir th  a n d  y ie ld

Clone Girth (cm) Yield (g/tree/tap)
RRII 5 67.86 39.83
RRII 105 65.21 41.72
RRII 203 72.87 35.72
RRII 208 59.00 26.21
RRII 300 63.17 28.34
RRII 308 64.36 24.76
PR 255 61.18 27.63
PR 261 62.06 32.51
PB 311 68.85 45.56
RRIC 100 71.52 40.63

SE
CD (P =0.05)

2.09
6.69

4.21
13.46

2.2 S e q u e n tia l  s k ip p in g  o f  f e r ti l iz e r

The field experim ent to com pare the 
effect of continuous avoidance o f m anures 
and periodical sk ipp ing  of fertilizers w ith 
regular fertilizer application w as contin­
ued. One round of treatm ent im position 
was com pleted by  1998. O bservations on 
grow th and  yield w ere recorded  at periodic 
intervals.
3. D e n s ity  o f  p la n t in g

The experim ent on density  of planting 
started in 1994 at CES, Chethackal w ith five 
different spacings as m ain plot and two 
regimes of fertilizers viz. fertilizer on per 
area basis and fertilizer on per plant basis, 
as sub-plot, is being continued. N o signif­
icant differences w ere observed betw een 
treatm ents, w ith respect to girth, girth incre­
m ent and soil nutrient status.



4. Soil and  w a te r  conservation
4.1 Effect o f s i l t  p its  (conservation  pits) 

Experiment on mature rubber to study 
the effect of silt pits on soil and water 
conservation is being continued. The soil 
deposited in the pits was quantified. The 
soil conserved in the pits ranged from 5.3 to
13.9 t/ha /year, when the number of pits 
was increased from 100 to 250 per ha (Table 
Ag. 3). But no beneficial effects of silt pits 
on yield and girth were indicated.

Table Ag. 3. Soil conserved  in  silt p its  (1998-99)

Treatm ent Soil conserved
(p its /h a ) ( t /h a /y e a r )

100 5.28
150 8.25
200 9.76
250 13.95

SE 5.21
CD (P=0.05) 1.69

4.2 S ilt p its  an d  fe r tiliz e r  p lacem en t

A field experiment was initiated on 
mature rubberatTR&T Estate, M undakayam 
during 1998 to study the influence of silt pits 
on the growth and yield of m ature rubber 
and the effect of applying fertilizers in silt 
pits. The treatments included two frequen­
cies (150 and 250 p its/ha) of conservation 
pits (125 x 45 x 75 cm) and two methods of 
fertilizer application (normal practice and 
fertilizer placement in pits)' and a control 
(no pit and normal practice of fertilizer 
application). Growth and yield are being 
monitored periodically. Soil samples are 
being collected for chemical analysis and 
m oisture estimation.
5. W eed m an ag em en t
5.1 W eed con tro l on  p la n tin g  s trip s

The experiment at Shaliacary Estate, 
Punalur to evaluate different weed control 
methods in planting strips of rubber was

continued. Observations on w eed infesta­
tion by visual rating and weed density  
m easurem ents (dry w e ig h t/m 2) indicated 
that scraping of the entire platform  contin­
ued to be the best treatm ent for controlling 
weeds. Herbicide spraying in the entire 
platform s and  the integrated approach  of 
spraying in the plant basins and slash 
w eeding the rem aining area w ere found to 
be comparable w ith respect to w eed dry  
m atter production (Table Ag. 4).

Table A g. 4. W eed d ry  m a tte r  a c c u m u la tio n

T reatm ent W eed D M P  ( g / m 1)

S crap in g  en tire  p la tfo rm 43.05
S lash ing  en tire  p la tfo rm 113.90
S p ray in g  p a ra q u a t
(G ram oxone  2.25 L /h a )  +
2,4-D (Fem oxone 1.25 k g /h a )
in  th e  en tire  p la tfo rm 64.78
S p ray in g  g ly p h o s te
(R ound u p  2 L /h a )
in  th e  en tire  p la tfo rm 64.22
S lash ing  in te rsp aces  and
sc ra p in g  p la n t basin 72.85
S lash ing  in te rsp aces  and
a p p ly in g  p a ra q u a t
(2.25 L /h a )  a n d  2,4-D
(1.25 k g /h a )  in  p la n t ba sin 69.60
S lash ing  in te rsp aces  a n d
ap p ly in g  g ly p h o sa te  (2 L /h a )
in  p lan t basin 70.58

SE 7.90
C D  (P=0.05) 23.46

5.2 Evaluation of hcrbicide applicators and 
the efficacy of Sulfosale (Touch down) 

The experiment was initiated a t TR&T 
Estate, M undakayam  to evaluate the effica­
cy of Controlled Droplet Application (CDA) 
sprayer and to study the effect of sulfosate 
(Touch down) on weed control. The treat- 
m ents included;

Scraping

^ ? ? ! ic?tion of P ^ a q u a t  (Gramoxone)
2.25 L/ ha + 2,4-D (Femoxone) 1.25 k g /h a



Application of glyphosate (Round up)
2 L /h a  w ith knapsack sprayer 
Application of glyphosate 2 L /h a  with 
CD A sprayer
Application of glyphosate 1.5 L /h a  with 
CDA sprayer
Application of sulfosate (Touch down)
2.0 L /h a  w ith knapsack sprayer 
Application of sulfosate 2.0 L /h a  with 
CDA sprayer
Application of sulfosate 1.5 L /h a  with 
CDA sprayer

Observations on growth and weed infesta­
tion by visual rating and weed density m eas­
urements are recorded at periodic intervals. 
Initial observations indicated weed control for 
a period of about two m onths irrespective of 
the herbicides, dosage and sprayers used.
5.3 Effect of herbicide rotation on weed man­

agement
The experim en t w as s ta rted  during  

1998 at TR&T Estate, M undakayam  to 
s tu d y  the effect of herb ic ide ro tation on 
the ex ten t of w eed control w ith the follow-

Scraping
Scraping followed by application of 
glyphosate (Round up) 2 L /h a  
Scraping followed by application of su l­
fosate (Touch down) 2 L /ha 
G lyphosate 2 L /h a  followed by paraquat 
(Gramoxone) 2.25 L /h a  +
2,4-D (Femoxone) 1.25 k g /h a  
Sulfosate 2 L /h a  followed by paraquat 
2.25 L /h a  + 2,4-D 1.25 kg /h a.

The treatments were repeated at 50 and 75 
per cent regeneration of weeds. Observations 
on growth and weed infestation by visual 
rating and weed density measurements are 
being recorded at periodic intervals.

5.4 Control of Mucuna bracteata
The trial initiated in 1997 to find out the 

num ber of rounds of herbicide application 
required to control Mucima bracteata along 
the planting strips of rubber was continued. 
Results indicated that 2,4-D (Femoxone) at
1.25 k g /h a  gave the m ost effective and 
economic control of Mucuna bracteata in 
the planting strips (Table Ag. 5).ing  treatm ents;

Table Ag. 5. Economics of controlling Mucuna bracteata

Treatment
Number 

of rounds 
(slashing/ 
spraying)

Number 
of man- 

days/ha/ 
round

Total
labour

charges*
(Rs)

Total 
cost of 

chemicals
(Rs)

Total
amount

(Rs)

Slashing 11 20 16557.20 - 16557.20

Glyphosate 2 L/ha 8 6 3612.48 4800.00 8412.50

Glyphosate 1 L/ha 12 6 5418.70 3600.00 9018.72

Glyphosate 0.5 L /ha + 
urea 1.25 kg/ha 12 6 5418.72 1860.00 7278.72

Paraquat 2.25 L/ha +
2,4-D 1.25 kg/ha 7 6 3160.90 4574.50 7735.42

Paraquat 2.25 L/ha 13 6 5870.30 5733.00 11603.30

2,4-D 1.25 kg/ha 7 6 3160.90 1487.50 4648.42

2,4-D 2.50 kg/ha 6 6 2709.40 2550.00 5259.40

* © Rs.75.26/man-day
G ly p h o sa te  (R ound  u p )  R s.300/L : P a ra q u a t (G ram oxone) RS.196/L ; 2 ,4-D  (F em oxone) ® s,170/kg .



6. C ro p p in g  system s

6.1 In te rc ro p p in g  in  m a tu re  ru b b e r

The experiment to study the possibilities 
of intercropping coffee in mature rubber at 
CES, Chethackal was continued. No signif­
icant difference in girth of rubber plants was 
observed (Table Ag. 6).

Table Ag. 6. G ir th  o f ru b b e r

Treatm ent G irth  (cm)

R ubber + coffee (robusta)
single ro w  10' 70.85
R ubber +  coffee (cauverv)
single ro w  5' 78.44
R ubber + coffee (cauverv)
d o ub le  row  5 x 5 75.11
R ubber alone 72.58

SE 4.62

The block trial laid out a t Shaliacary 
Estate, Punalur on intercropping coffee in 
mature rubber plantation was in progress. 
The growth of rubber inter-planted with 
single and double rows of coffee var. cau- 
very was comparable with that of rubber 
monoculture. A few coffee plants have 
started bearing in the third year of planting.

6.2 C ro p p in g  system  m odel

The cropping system experiment initiated 
in 1993 at CES, Chethackal was in progress. 
The intercrops included banana for initial two 
years, pineapple and tuber crops during the 
fourth, fifth and sixth year in the space 
occupied by banana, pepper on Erylhrina 
standards and coffee. Cover crop was estab­
lished in the narrow inter-row areas. Grass 
and teak were planted along the boundary 
ihe stand per ha of rubber was 406.

The growth of rubber plants continued 
to be superior in the cropping system com­
pared to that in monoculture, tu b er crops 
gave satisfactory yield in the sixth year also 

eld of pineapple has started declining

7. In te g ra te d  n u t r ie n t  m a n a g e m e n t  in  
ru b b e r

7.1 O rg an ic  a n d  in o rg a n ic  so u rc e s  in  y o u n g  
ru b b e r

The experiment initiated in 1994 at Shali­
acary Estate, Punalur was continued. N o 
significant difference was noticed betw een 
the growth of plants applied w ith  organic 
m anure and w ithout organic m anure.

7.2 C o m p ariso n  o f  d if fe re n t  e c o sy s te m s  w ith  
sp ec ia l re fe ren ce  to  so il o rg a n ic  m a tte r

This experim ent has been in itiated  to 
assess the soil organic m atter and  its con­
stituents. Sites have been selected in a virgin 
forest and nearby rubber and teak plantations. 
The forest and teak plantation systems are in 
Ihe Kanamala range of Erumely Forest Divi­
sion and the rubber system is in Travancore 
Rubber Estate, Mukkoottuthara. In the rubber 
plantation, leaf litter disintegration studies 
have been started in Mucuna- and Pueraria- 
grown areas.

8. 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 lic a tio n

8.1 Bow l s lu d g e  a s  a s o u rc e  o f  P

The experiment initiated in 1989 a t TR&T 
Estate, M undakayam  was continued. Girth 
increment for the period 1989 to 1998 and the 
yield for 1998 are presented in Table Ag. 7.

Table Ag. 7. E ffect o f  b o w l s lu d g e  a p p l ic a t io n  
on  g ir th  in c re m e n t a n d  y ie ld

T rea tm en t G irth  in c re m e n t M ean  y ie ld
-   (cm )_______ (g  /  tre e  /  ta  p )

S u p e rp h o s p h a te  51.28 40.54
M ussoorie  rock
phosphate 49.83 4] 4 ,
Bowl sludge 51.79 41.41
C on tro l (no  P) 4 7 M  29 M

^  1.44 2 SI
C D  (PM1.05) N S ^



No significant difference was noted 
betw een the treatm ents with respect to 
girth  increment. All the sources viz. super 
ph o sp h a te , M ussoorie rock phosphate  
(MRP) and bowl sludge gave significantly 
higher yield over no P- control. Significant 
difference w as not recorded betw een the 
three sources w ith respect to yield. Latex 
sam ples from  the indiv idual treatm ents 
w ere analysed for the nu trien t concentra­
tion  and was not influenced by the treat­
m ents (Table Ag. 8).
Table A g. 8. In f lu e n c e  o f d if fe re n t  P so u rces  

o n  n u tr ie n t  c o n c e n tra tio n  o f  la ­
tex  ( to ta l so lid s )

reducing the dose and  num ber of splits of 
fertilizer application using controlled-re- 
lease form ulations (Tables Ag. 9 and 10). 
Table A g. 9. E ffect o f co n tro lle d -re le a se  fe r t i ­

liz e rs  o n  g ir th  (CES, C h e th ack a l)

T rea tm en t
Nutrient concentration (%) 
N  P  K  M g

S u p e r  p h o sp h a te 0.41 0.37 0.69 0.25

M RP 0.51 0.36 0.62 0.23
B ow l s lu d g e 0.51 0.37 0.64 0.23

Control ( no P) 0.41 0.31 0.66 0.20

SE 0.03 0.03 0.03 0.01

R ecom m ended  
d o se  (%)

G ir th
(cm)

Prilled  u rea 100 43.6
N P K M g pe lle ts 100 47.03
N P K M g pe lle ts 75 47.63
N im in -co a ted  urea 100 46.43
N im in -co a ted  urea 75 46.20
N e e m  cake-m ixed  urea 75 47.17
C o n tro l (no  m an u re ) 4 1 3 7

SE
C D  (P=0.05)

1.06
3.27

8.2 U se o f c o n tro lle d - re le a se  fe r ti l iz e rs

The field experim ents at CES, Chethack­
al and Kuzhim attom  on the use of control­
led-release fertilizers for im m ature rubber 
w ere in progress. The girth data from the 
two experim ents indicated possibility for

8.3 E ffect o f N - in h ib ito rs  o n  th e  g ro w th  a n d  
y ie ld

The experim ent at Vembayam to study 
the efficiency of utilization of urea w hen 
m ixed w-ith the neem  cake in m ature rubber 
continued. The data on girth  and  cum ula­
tive yield (1996-99) did not exhibit any 
significant difference betw een treatm ents.

8.4 E ffect o f s u b s t i tu t io n  o f  p o ta s s iu m  by  
s o d iu m  o n  th e  g ro w th

A pot culture experiment w'as conducted 
with six treatments and four replications to

T able  A g. 10. E ffec t o f c o n tro lle d -re le a se  f e r ti l iz e rs  o n  g ir th  (K u z h im a tto m )

T rea tm en t R eco m m en d ed  d o se  (%)

P rilled  u re a  
N P K M g pe lle ts  
N P K M g  pe lle ts  
N P K M g  pe lle ts  
N P K M g pe lle ts  
N im in -co a ted  u rea  
N im in -co a ted  urea  
N eem  cak e -m ix ed  u re a  
N eem  cak e -m ix ed  u rea  
C o n tro l (n o  m an u re )

100
75
75
50
50
100
75
100
75

N u m b e r  o f a p p lica tio n

tw o  
sin g le  

tw o  
s in g le  

tw o  
tw o  
tw o  
tw o  
tw o

G irth  (cm )

42.87
42.65
43.80
41.00 
42.53 
4 2 2 4
41.80
42.00 
41.57 
36.35

SE
C D  (P=0.05)

1.22
3.62



s tu d y  th e  effect o f a p p lic a tio n  o f  so d iu m  
ch lo r id e  o n  th e  p e rfo rm a n c e  o f  y o u n g  ru b b e r  
p la n ts . T h e  tre a tm e n ts  w e re  th e  s u b s titu tio n  
o f  K ,0  (ap p lie d  a s  KC1) b y  N a ,0  (a p p lie d  a s  
N aC l), to  th e  e x te n t o f  0 ,2 5 ,5 0 ,7 5  a n d  100 p e r  
cen t. T h e  d a ta  o n  d ry  m a tte r  p ro d u c t io n  o f 
p la n ts  a s  in f lu en ced  by  v a r io u s  co m b in a tio n s  
o f  K  a n d  N a  a re  p re se n te d  in  T ab le  A g. 11.

Table Ag. 11. Effect o f d iffe ren t levels o f K and  
Na o n  d ry  m a tte r p ro d u c tio n

Treatm ent M ean d ry  m atte r Production  
(g /p o t)

K ,0  100% 556.35
K ,0  75% + N a ,0  25% 500.77
K ,0  50% + N a ,0  50% 504.86
K.O 25% + N a ,0  75% 473.45
100"a N a ,0 412.32
Control (N o K and  Na) 401.46

SE 29.83
CD (P=0.05) 88.63

T h e  re s u l ts  in d ic a te d  th a t  s o d iu m  p a r ­
tia lly  s u b s t i tu te d  th e  ro le  o f  K  in  y o u n g  
p la n ts  a n d  m a in ta in e d  th e  s a m e  le v e l o f  d r} ' 
m a t te r  p ro d u c t io n  u p  to  50  p e r  c e n t  s u b s t i ­
tu t io n .  T h e  to ta l  u p ta k e  o f  N , P, K , N a ,  C a  
a n d  M g  b y  th e  a p p l ic a t io n  o f  d if f e r e n t  le v e ls  
o f  K a n d  N a  a r e  g iv e n  in  T a b le  A g . 12.

T h e  to ta l  u p ta k e  o f  p o ta s s iu m  a n d  s o d i ­
u m  d if fe re d  s ig n if ic a n tly . T h e  t r e a tm e n ts  0,
25  a n d  5 0  p e r  c e n t  s u b s t i tu t io n  o f  K , 0  b y

N a , 0  g a v e  h ig h e r  K  u p t a k e  th a n  o th e r  
t r e a tm e n ts  a n d  n o  d if f e r e n c e  w a s  n o te d  
b e tw e e n  th e s e  t r e a tm e n t s  in  K  u p t a k e .  T o ta l 
N a  u p ta k e  a l s o  i n c r e a s e d  w i th  i n c r e a s e d  
le v e l o f  N a , 0  a p p l ic a t io n .  T h e  u p t a k e  o f  N , 
P, C a  a n d  M g  w a s  n o t  i n f lu e n c e d  b y  th e  
d if f e r e n t ia l  a p p l ic a t io n  o f  K  a n d  N a .

T h e  a v a i la b le  K  a n d  N a  in  s o i l  i n c r e a s e d  
w i th  i n c re a s e d  a p p l ic a t io n ,  w h i l e  t h e  o t h e r  
c h a r a c te r is t ic s  o f  s o i l  s u c h  a s  p H  a n d  E C  
w e r e  n o t  in f lu e n c e d .  A  f ie ld  s t u d y  w a s  la id  
o u t  o n  m a t u r e  r u b b e r  a t  M a la n k a r a  E s ta te ,  
T h o d u p u z h a ,  w i th  10  t r e a tm e n t s  a n d  th r e e  
re p l ic a t io n s  to  f in d  o u t  t h e  e f f e c t  o f  s u b s t i ­
tu t io n  o f  v a r io u s  le v e ls  o f  K  b y  N a  o n  y ie ld  
o f  r u b b e r  a s  w e l l  a s  o n  s o i l  p r o p e r t i e s .

8.5 C o m p a riso n  b e tw e e n  R a jp h o s  a n d  M R P

T h e  e x p e r im e n ts  la id  o u t  in  y o u n g  r u b ­
b e r  a t  B o y c e  E s ta te ,  M u n d a k a y a m  a n d  
M a la n k a r a  E s ta te ,  d u r i n g  1 9 9 7  f o r  c o m p a r ­
in g  th e  e f f ic a c y  o f  R a jp h o s  a n d  M R P  w e r e  in  
p ro g re s s .  G ir th  in c r e m e n t  d u r i n g  t h e  p e r i o d  
1997-99  d i d  n o t  i n d i c a t e  a n y  s ig n i f i c a n t  
d if f e r e n c e  b e tw e e n  th e  tw o  s o u r c e s  o f  ro c k  
p h o s p h a t e .  U n i f o r m  a p p l i c a t i o n  o f  
4 0  k g  N ,  2 0  k g  K 20  a n d  6  k g  M g O  w a s  g iv e n  
in  a ll p lo ts .

8.6 C o m p ariso n  o f R a jp h o s  a n d  M R P  a t  v a r­
y in g  lev e ls  o f a p p lic a tio n  (m a tu re  ru b b e r )

T h e  e x p e r im e n ts  s t a r t e d  d u r i n g  19 9 7  a t  
tw o  lo c a t io n s  (B o y c e  E s ta te  a n d  M a la n k a r a

Effect o l  su b s titu tio n  o f K by  N , o n  u p ta k e  o f  n u tr ie n ts

Treatm ent

N
K.O 100%
K jO  75% + N a ,0  25% 
K p  50% + N a 'O  50% 
K .O  25% + N a 'O  75% 
100% N a :0
C o ntro l (fco K and  Na) 

SE
C D  (P=0.05)

9.87 
10.52 
10.60 
9.90
9.87 
10.62

U ptake  o f n u tr ie n ts  (g)

N a c T
0.92
0.88
0.69
0.89
0.75
0.65

5.98
5.98 
5.83 
4.39 
4.22 
3.60

0.55
1.63

0.24
0.38
0.46
0.60
0.69
0.21

0.04
0.13

M g

4.31
4.55
4.43
4.37
4.71
3.91

0.85
0.77
0.66
0.73
0.72
0.73



Estate) to study the effect of Rajphos and 
MRP at different levels on growth and yield 
of rubber were in progress. Yield was 
recorded monthly.

8.7 E v a lu a tio n  o f a v a i la b i l i ty  o f M g  con ­
ta in e d  in  R a jp h o s , M R P  a n d  IR P

A pot culture experim ent was conducted 
to study  the utilization pattern  of M g con­
tained in three rock phosphates viz. Raj­
phos, MRP and im ported rock phosphate 
(IRP). Puerada phaseoloides w as taken as 
a test crop. The crop w as harvested after 90 
days and the d ry  m atter production (DMP) 
w as recorded (Table Ag. 13). The dried

Table  A g. 13. E ffect o f ro ck  p h o sp h a te  on  d ry  
m a t te r  y ie ld  a n d  m a g n e s iu m  
u p ta k e

T rea tm en t D M P  (g) M g (m g /p o t)

R ajphos 14.98 54.43
M RP 15.04 59.68
M R P + M gSO j 15.41 61.10
IRP 15.63 54.96
IR P + M g S 0 4 16.82 62.57
M gSO 14.03 50.37
C o n tro l (N o  P  a n d  M g) 12.69 40.47

SE 1.44 6.20
C D  (P=0.05) 4.16 17.90

p lant m aterial w as analysed for Mg content 
and the Mg up take was calculated. No 
significant difference w as noted am ong the 
three rock phosphates w ith regard to dry 
m atter production and Mg uptake.

8.8 In c u b a tio n  s tu d y  o n  re le a se  p a tte rn  o f M g 
from  R a jp h o s , M R P  a n d  IRP

An incubation experim ent w as conduct­
ed to study the Mg release pattern  from 
three rock phosphates viz. Rajphos, MRP 
and IRP for 150 days. Soil samples draw n 
at 15-day interval up  to 120 days and on 
150* day were analysed for available Mg 
(Table Ag. 14). The results indicated that for 
Rajphos and MRP, Mg release w as signifi­
cant over IRP.
8.9 S tu d ie s  o n  d if fe re n t le v e ls  o f  P  in  m a tu re  

ru b b e r

The field experiment was laid out at 
Mooply Estate, Palapilly during 1997 to study 
the effect of different levels of P on the growth 
and yield of rubber. Yield was recorded 
monthly. Girth increment during 1997-99 did 
not indicate any significant difference be­
tween the treatments.

9. P h y sica l a n d  ch e m ic a l p ro p e r t ie s  
o f  so ils  u n d e r  ru b b e r

9.1 In te r - re la tio n s h ip  o f o rg an ic  m a tte r , o r­
g an ic  c a rb o n  a n d  a v a ila b le  n u tr ie n ts

Soil sam ples were collected from M un- 
dakayam , Punalur and  Thrissur regions. 
The sam ples are being analysed for the 
nutrient status.
9.2 In te ra c tio n  o f  d e c o m p o s itio n  p ro d u c ts  o f 

le a f l i t te r  w ith  a d d e d  fe r ti l iz e rs

An incubation experim ent w as started 
w ith the following 12 treatm ents;

P  so u rces
T im e in te rv a l (days)

0 15 30 45 60 75 90 105 120 150

R a jphos
M RP
IRP

6.50
7.50 
2.70

9.60
10.40

2.70

13.20
14.40

3.40

15.40
15.60
3.70

15.10
18.00
3.80

17.10
17.30

3.80

11.70
10.20

2.70

16.40
17.00

3.70

18.60
14.80

4.20

18.70
16.50

4.30

SE
C D  (P=0.05)

0.26
0.78

0.58
1.73

0.61
1.81

0.64
1.89

1.57
4.66

0.57
1.71

0.36
1.08

1.19
3.53

0.96
2.85

0.90
2.68

• Available Mg (m g/ 100 g soil)



1. Soil
2. Soil
3. Soil
4. Soil
5. Soil
6. Soil
7. Soil
8. Soil
9. Soil
10.T7 +
11. T8 +
12. T9 +

+ NPK fertilizer 
+ rubber leaf litter 
+ Alucuna leaf litter 
+ Pueraria leaf litter 
+ weed flora litter 
+ litter (rubber + Muctina) 
+ litter (rubber + Pueraria) 
+ litter (rubber + weed) 
NPK 
NPK 
NPK

The soil samples were drawn after three 
months and six months of incubation peri­
ods. The samples are being analysed for the 
nutrient status.

9.3 Soil so lu tio n  ch em istry  a n d  n u tri t io n  of 
H evea

A project to study the soil solution 
chemistry in relation to nutrition of Hevea 
was initiated. Centrifugal filters were fab­
ricated for the experiment and the soil 
samples are to be collected after the pre­
monsoon fertilizer application from Kodu- 
mon Estate.

9.4 Soil a c id ity  and  lim in g

9.4.1 Effect o f lim ing  on  g ro w th  of seed lings in 
the  nu rsery

To study the effect of liming on the 
growth of seedlings in the nursery, two 
nursery experiments were initiated at two 
locations during August 1998. Different 
levels of lime and fertilizer were incorporat­
ed as treatments. The diameter was record­
ed monthly from March.

‘>.4? Effect o f lim ing o n  g ro w th  o f im m atu re  
ru b b e r  p lan ts

A field experiment was initiated at Boyce 
Estate to study the influence of liming an (he 
growth of young rubber plants. Treatments 
included different levels of lime and 
fertilizer.

10. D isc rim in a to ry  f e r t i l iz e r  re c o m ­
m en d a tio n

10.1 Estate ad v iso ry  se rv ice

D is c r im in a to ry  f e r t i l i z e r  r e c o m m e n d a ­
tio n  b a s e d  o n  s o il  a n d  le a f  a n a ly s e s  w e r e  
o f f e r e d  to  812  f ie ld s  b e l o n g in g  to  31 la r g e  
e s ta te s .  A  to ta l  o f  5 8 0  s o i l  a n d  8 6 3  le a f  
s a m p le s  w e r e  a n a ly s e d  d u r i n g  t h e  y e a r .

10.2 D ia g n o s is  a n d  R e c o m m e n d a tio n  In te g ra t­
ed  S ystem  (D R IS ) a p p ro a c h  fo r  f e r t i l iz e r  
re c o m m e n d a tio n

W o rk  o n  D R IS  w a s  c o n t i n u e d  to  d e v e lo p  
m o re  th e o re t ic a l  b a s i s  fo r  g iv i n g  D R IS - 
b a s e d  f e r t i l i z e r  r e c o m m e n d a t io n .

11. S tu d ie s  on  w in d  d a m a g e

11.1 S u rv ey  o n  th e  o ccu rre n c e  o f  w in d  d a m a g e

A  s u r v e y  o n  w in d  d a m a g e  w a s  i n i t i a t e d  
d u r in g  1998. A  p r o f o r m a  f o r  c o l le c t in g  t h e  
d e ta i ls  o n  w in d  d a m a g e  w a s  s e n t  t o  4 8  
e s ta te s  in  S o u th  I n d ia .  T h e  d e t a i l s  a r e  b e in g  
c o lle c te d  f ro m  d i f f e r e n t  e s ta te s .

11.2 S tu d ie s  o n  p i t  s iz e  a n d  in c id e n c e  o f  w in d  
d am ag e

T h is  e x p e r im e n t w a s  la id  o u t  in  th e  1 996  R P  
o f  R a ja g i r i  E s ta te  fo r  s t u d y i n g  t h e  i n f l u e n c e  
o f  p i t  s iz e  o n  g r o w t h  a n d  w i n d  d a m a g e  o n  
tre e s .  V a r io u s  d i m e n s i o n s  o f  p i t s  v iz .  6 0  x 
60  x 60  c m , 7 5  x  75  x  7 5  c m  a n d  9 0  x 9 0  x 
9 0  c m  a n d  n o  p i t  a r e  t h e  t r e a t m e n t s .  T h e  
g i r th  r e c o r d e d  d u r i n g  F e b r u a r y  1 9 9 7  d i d  
n o t  s h o w  s ig n i f ic a n t  d i f f e r e n c e  b e t w e e n  
th e  t r e a tm e n ts .  T h e  p i t  s iz e ,  9 0  x  9 0  x  9 0  c m  
r e c o r d e d  h i g h e s t  g i r t h  (2 2 .5  c m ) .

A n o t h e r  e x p e r i m e n t  w a s  l a i d  o u t  
in  t h e  1 9 9 8  R P  0 f  R a ja g i r i  E s t a t e  w i t h  
t h e  s a m e  o b je c t iv e .  F o u r  s i z e s  o f  p i t s

I n '  a o  * 9 0  C m '  7 5  x  7 5  x 7 5  c m ,
6 0  x 6 0  x 6 0  c m  a n d  7 5  x  7 5  x  1 0 5  c m  a r e  
h e  t r e a t m e n t s .  O b s e r v a t i o n s  o n  g i r t h  a r e  

b e in g  r e c o r d e d .



The D ivision con tinued  research on 
m ic ropropagation , genetic tran sfo rm a­
tion, p ro to p last cu ltu re , etc. A ttem pts to 
d ev e lo p  cD N A  lib ra rie s  a re  a lso  in 
progress.

1. S o m a tic  e m b ry o g e n e s is  a n d  p la n t
re g e n e ra tio n

Experim ents w ere continued to enhance 
the frequency of som atic em bryogenesis 
and p lant regeneration using  im m ature 
an ther and flow er buds from the clone RRII 
105. The effect of different concentrations 
and com bination of horm ones, sucrose, 
salts, am ino acids, light, the physical na­
ture of the  m edium  etc. w as evaluated w ith 
im m ature  an ther as explants. Optim um  
callus induction  w as observed in  m odified 
M urashige & Skoog (MS) m edium  supp le­
m en ted  w ith 2.0 m g /L  2,4-dichlorophe- 
noxyacetic acid (2,4-D) and 0.5 m g /L  kine- 
tin (Kn). Am ong four auxins tested, the 
synergistic effect of NAA w ith  Kn was 
found suitable for em bryogenesis (Table 
Biotech.1). M axim um  num ber of somatic 
em bryos w as produced in a basal m edium  
supplem ented  w ith  0.7 m g /L  Kn and 0.2

m g /L  a-naph thalene acetic acid (NAA) 
(Table Biotech. 2). Further developm ent of 
embryos into plantlets was achieved on a 
hormone-free medium . Cytological analy­
sis indicated all the tested p lants to be 
diploid. Both L-glutamine and  casein hy­
drolysate are found to prom ote embryogen- 
ic efficiency. Gibberellic acid (GA,) had a 
stim ulatory effect on both em bryo induction 
and germination. Incorporation of GA, at 1-
2 m g /L  was found to be the m ost effective 
for embryogenesis and plant regeneration. 
Hevea explants and  callus need dark  incu­
bation for acquisition of em bryogenic com­
petence and light for plantlet developm ent. 
Sucrose at 234 mM  concentration signifi­
cantly influenced the rate of em bryo induc­
tion and m aturation from im m ature flower 
bud-derived calli. This pathw ay required 
about one and a half year to get plantlets 
after inoculation of initial explants. Exper­
iments carried out to reduce time span 
betw een explant inoculation and p lant re­
generation resulted in reduction of four to 
six m onths w hen explants w ere cultured in 
a liquid m edium  followed by a solid m edi­
um.

G ro w th
re g u la to rs

N a tu re  o f re sp o n se

(m g /L ) C a llu s  b ro w n in g N ew  calli p ro life ra tio n E m b ry o  fo rm a tio n

2 ,4 -D /K n 0 -0 4 /0 .5 -1 .0 less 70%  FEC w ith  fast 
g ro w th

S p o rad ic
d e v e lo p m e n t

IB A /K n 0-0 .4 /0 .5 -1 .0 a b u n d a n t 20% FEC w ith  slow  
g ro w th

S p o rad ic  fo rm a tio n

lA A /K n 0 -0 .4 /0 .5 -1 .0 a b u n d a n t 20% FEC w ith  slow  
g ro w th

S p o rad ic  fo rm a tio n

N A A /K n 0 -0 .4 /0 .5 -1 0 m o d e ra te 40%  FEC  w ith  slow  
g ro w th

F req u en t
d ev e lo p m e n t

O b se rv a tio n s  w ere  m a d e  4-5 m o n th s  a fte r  c u ltu re  in  e m b ry o  in d u c tio n  m e d iu m  ; 
EFC -  F riab le  E m b ry o g en ic  Calli



N’AA Kn (m g /L )

(m g/L ) 0.5 0.6 0.7 0.8 0.9 1.0

0.0 00.00 ± 0.00 00.00 £ 0.00 00.00 ± 0.00 00.00 ±  0.00 00.00 ± 0.00 00.00 ± 0.00
0.1 0.40 ± 1.75 10.83 ± 1.33 15.33 ±  1.63 11.83 ± 1.72 5.67 ±  0.82 0 .70 ±  0.82
0.2 10.00 ± 1.67 18.00 ± 2.37 23.83 ± 1 .72 20.67 ± 2.58 10.30 ± 1.75 3.50  ±  2.74
0.3 2.83 ± 1.72 9.00 ±  1.79 14.17 ±  2,93 11.83 ± 1.72 4.67 ±  1.51 1.00 + 0 .8 9
0.4 0.50 ± 0.84 3.17 ± 1.47 6.00 ± 1.26 3.83 ± 1.47 1.33 ±  1.75 0 .00 ± 0.00

F = 10.92”  CD (P=0.05) = 1.95 ** Significant at P < 0.01
Mean number of embryos from pooled data after 4-5 months of culturing in em bryo induction medium.

2. N odal cu ltu re

Micropropagation system through nodal 
cultures using explants derived from field- 
grown and green house-raised plants was 
successfully established with sprouting of 
axillary buds and further elongation. The 
chemical, thidiazuron suppressed the apical 
dominance and induced profuse multiple 
shoot formation.

3. P o llen  p ro to p la s t cu ltu re

A method for the isolation of aseptic 
pollen from mature male flowers and the 
release of protoplasts was standardized. 
Viable protoplasts with considerably higher 
yield could be obtained in the presence of 
proper osmoticum and other culture condi­
tions. Further culturing of pollen proto­
plasts for their division and colony forma­
tion is in progress.

4. G en e tic  tran sfo rm atio n  o f Hevea
Experiments for the induction of high 

frequency somatic embryogenesis and plant 
regeneration of RRfl 105 ca ll transformed 
with the genes coding for superoxide dis- 
mutase (SOD), isopentenyl transferase (ipt) 
antisense gene f o r  ACC synthase and sorbitol 
e>-phosphate dehydrogenase (S6-PDH) were 
continued. After extensive optimization, a 
low frequency plant regeneration was ob­
tained from the callus transformed with the 
gene coding for S6-PDH in modified woody

plant medium containing high sucrose, calci­
um and thidiazuron. Plant regeneration was 
also obtained from tine callus transform ed 
with gene coding for SOD using a modified 
medium. Somatic embryogenesis was ob­
tained from callus transform ed with isopen­
tenyl transferase and antisense gene for 
ACC. Attempts are u nder w ay to induce 
high frequency plant regeneration from trans­
formed embryos of all the four genes.

5. M olecular m ark ers  fo r  ta p p in g  p an e l 
dryness

To construct cDNA libraries of the DNA 
markers associated with TPD tolerance, a 
simple and efficient protocol for obtain ing  
good quality RNA w as developed. RNA 
from both TPD tolerant and susceptible 
trees was isolated for differential screening. 
In Northern Blot analysis, the m arker DNA 
hybridized w ith the RNA isolated from the 
bark of healthy trees b u t not from the 
affected trees.

6. G e n o m ic  s ta b i l i ty  o f  R R I I  105 
p la n ts  d e v e lo p e d  th ro u g h  so m a tic  
e m b ry o g e n e sis

Leaf DNA was isolated from 10 plant- 
. obtamed through somatic em bryogen­

esis using im m ature buds derived from  the 
done RRH , 05. All the p lants show ed
similar RAPD profiles with 10-m er random  
primers.



Botany Division continued research ac­
tiv ities on  genetic  im provem ent p ro ­
gram m es. The thrust area was on identifi­
cation of clones having more yield and 
belter secondary characters than RRII 105. 
Investigations on propagation, anatomy and 
cytogenetics w ere also in progress.

1. E v o lv in g  h ig h  y ie ld in g  c lo n es  fo r 
t ra d i tio n a l  a re a

1.1 H y b r id iz a tio n  a n d  c lo n a l se lec tio n

Sixteen prom ising hybrid clones from 
the 1993 hybridization program m e were 
planted in RBD in a small-scale trial (S5T) at 
CES, Chethackal along with their parents 
and RRII 105 as check. N inety selected 
hybrid seedlings from the 1994 and 1995 
hybridization program m es w ere cloned and 
established in a polybag nursery at CES for 
taking up  field trials.

Annual girth w as recorded from the 
trials on m ature  and im m ature plants. Trees 
in nine small-scale trials of hybrid clones 
w ere opened for tapping. M onthly yield 
and  annual girth w ere m onitored. Ten 
pipeline clones exhibited superiority for 
yield over RRU 105 during  the fifth year of 
tapping, the standard  heterosis ranged from 
10 to 68 per cent. In the 1995 SST, three 
clones exhibited superior girth than the 
control, RRII 1.05, du ring  the third year after 
planting

In progenies of 1997 W ickham x Amazo­
nian hybridization program m e, highest girth 
recorded (Table Bot. 1) w as for the proge­
nies of RRU 105 x MT 1021 (9.32 cm) 
followed bv RRIM 600 x AC 495 (9.15 cm) 
and RRIM 600 x MT 1027 (9.11 cm).

1.2 O r te t  se le c tio n

O ut o f the 53 ortets p lanted in Cheruval- 
lv Estate, live clones continued to record

Table  Bot. 1. G ro w th  c harac te rs  o f h y b r id  p ro g ­
e n ie s  o f 1997 h a n d  p o llin a tio n s

C ross  com bina tion
H e igh t

(cm)
CV
(%)

G irth
(cm)

CV
(%)

RRII 105 x M T 1027 184.00 43.99 7.48 30.88

RRII 105 x MT 1005 217.32 17.31 8.20 2036

RRII 105 x MT 999 158.25 34.84 5.78 24.50

RRI I 105 x MT 1014 139,54 26.01 4.45 18.65

RRII 105 x MT 1021 266.60 935 932 18.45

RRIM 600 x MT 1027 257.20 16.80 9.11 12.40

RRIM 600 x MT 1005 223.25 20.15 7.74 22.59

RRIM 600 x MT 999 224.48 25.60 7.71 25.68

RRIM 600 x MT 1014 242.00 17.85 8.45 13.46

RRIM 600 x MT 1021 240.72 20.48 8.47 22.20

RRIM 600 x AC 495 239.15 19.66 9.15 21.42

RRIM 600 x AC 498 210.07 25.% 7.11 23.20

RRIM 600 x AC 817 234.39 12.86 8.87 14.77

RRIM 600 x RO 380 24022 17.90 8.44 21.09

higher yield over the control, RRII 105, in 
the third year of tapping. Yield ranged from 
49.83 to 65.33 whereas RRII 105 recorded a 
yield of 47.89 g / tre e / ta p . O ut of 43 ortet 
clones at M undakayam  Estate, six clones 
show ed annual m ean yield com parable to 
that of RRII 105 in the second year of 
tapping. At Koney Estate, ou t of 47 ortet 
clones, 11 clones exhibited superior per­
formance for yield over RRII 105 d uring  the 
first year of tapping. C lone 11 had highest 
girth at opening (58.56 cm) followed by 
clone 27 (57.73 cm) and clone 6 (57.47 cm). 
H ighest yield w as observed in clone 27 
(67.30) followed by  clone 25 (65.57) and 
clone 10 (54.91) whereas RRII 105 yielded 36 
g /tre e / ta p . A SST of 12 ortets selected from 
Kaliyar Estate, T hodupuzha w as laid out at 
CES, Chethackal.
2. E v a lu a tio n  o f  c lo n es
2.1 L arg e-sca le  e v a lu a tio n

In the large-scale trial of hybrid clones at 
CES, Chethackal, g irth  du ring  the  fifth year



o f p la n t in g  re v e a le d  n in e  c lo n e s  to  be  
s u p e r io r  to  RRII 105 (T able  Bot. 2).

Table Bot 2. G irth  o f p ro m isin g  hy b rid  clones 
in  the fifth  y ea r of p lan tin g

Clone G irth  (cm)
8 2 /2 34.75
8 2 /3 26.24
8 2 /7 30.02
82/1 31.56
82 -14 35.10
82 /17 33.81
82 /22 35.95
82 /27 32.46
82 /29 31.21
82 /30 41.16
RRII 105 27.71
General m ean 32.72
SD 4.13

In the mixed clone trial at CES, C heth­
ackal, yield during  the n in th  year of tap­
ping indicated PR 255 as the h ighest y ield­
ing clone followed by PB 310, PR 261 and 
RRII 105 (Table Bot. 3).

To study the growth pattern of Hevea in 
the traditional region, monthly recording of 
girth was carried out. Monthly yield and 
yield components were recorded in the 1989 
trial on multidisciplinary evaluation of mod­
em  clones.

C lone Yield ( g / t r e e / t a p )
RRII 44 52.27
RRII 45 40.98
RRII 105 50.11
PR 255 56.15
PR 265 52.35
PB 235 49.41
PB 260 38.56
PB 310 52.53
PB 311 42.74
RRIM 600 49.25
G eneral m ean 48.44

Clone

Data on growth, yield and  m eteorologi­
cal variables w ere collected from the 1985 
clone trial at RRS, Dapchari. Analysis of 
seasonal growth from the trial for the years 
1989 and 1995 indicated clonal variation 
among the 15 clones (Table Bot. 4).

Table Bot 4. C lonal varia tion  in ab so lu te  g irth  (cm) in  M ay 1989 a n d  1995 

Wet season

RRII 5 
RRII 6 
RRII 105 
RRII 208 
RRII 308 
PR 255 
PR 261 
PB 260 
PB 310 
PB 311 
RRIC 52 
RRIC 100 
RRIC 102 
RRIC 105 
RRIM 605

Girth
(1989)

17.8
22.5
19.3 
22.1
17.0
16.7
14.3
18.0
18.9
18.6
17.2
17.0
19.3
19.0
19.8

___ _ _ — _ _ _ ------- M id-season  D ry  season
M GIN MRJR M G IN  MRIR M G IN  M RIR

2.9 
2.6
3.0
3.0
3.1
3.2
3.2
3.1
2.9
3.1
3.6
3.3
3.1
3.1
2.7

1.05 
0.81 
1.02 
0.91 
1.12 
1.21 
1.30 
1.11 
1.01 
1.10 
1.23 
1.16 
1.03
1.06 
0.95

A n n u a l G ir th  
M G IN  M RIR (1995)

SE 1.5

1.04 0.35 0.08
1.11 0.35 0.05
0.97 0.31 -0.03
1.49 0.43 0.02
0.79 0.29 0.00
0.79 0.28 -0.11
0.93 0.36 0.01
0.69 0.23 -0.02
0.84 0.28 -0.04
0.72 0.24 -0.12
0.99 0.33 0.10
1.19 0.40 0.07
1.02 0.32 0.04
0.77 0.25 0.07
0.75 0.24 0.12

0.05
0.01
0.01
0.02
0.03
-0.02
0.03
0.01
0.00
-0.02
0.06
0.05
0.03
0.04
0.05

M G IN  -  Seasonal m ean 
MRIR -  Seasonal m ean

0.07

4.0
3.7
4.0
4.6
3.9
3.9 
4.2
3.8
3.7
3.7
4.7
4.6
4.1
3.9
3.6

1.4
1.2
1.3
1.4
1.4
1.5 
1.7
1.3
1.3
1.3
1.6 
1.6
1.4
1.4 
1.2

0 1 3 0.04 0.05 0.02

42.0
44.9
43.1 
49.3
40.1
40.2
39.3 
40.7
40.9
40.5
45.3
44.3 
44.0
42.5
41.4

g irth  increm ent (cm /seaso n ) 
re lahve increm en t ra te  (m m /c m /se a so n )

2.1



A ll a v a i la b le  y ie ld  d a t a  f r o m  1982  c lo n e  
tr ia l  a n d  p o ly c lo n a l  b lo c k s  p l a n t e d  d u r i n g  
1983  a n d  1984 w e r e  p r o c e s s e d  to  a s s e s s  
y ie ld  t r e n d  in  N o r t h  K o n k a n  re g io n .

2.2 O n fa rm  ev a lu a tio n

B lo c k  y ie ld  d a t a  o f  e ig h t  c lo n e s  o v e r  th e  
f i r s t  f iv e  y e a r s  o f  t a p p in g  a t  M a n ic k a l  
E s ta te ,  M u n d a k a y a m  r e v e a le d  R R II 105 
y i e ld in g  h ig h  (11 7 8  k g )  fo l lo w e d  b y  R R U  4 
(1 0 4 0  k g )  a n d  PB  3 1 0  (1 0 1 4  k g ) . G T  1 
re c o r d e d  th e  l o w e s t  y ie ld  (6 8 7  k g ).

A t S a s th a m k o t ta  d u r i n g  1994, PB  255 
r e c o r d e d  th e  h ig h e s t  g i r th  (33 .68  c m )  fo l­
lo w e d  b y  P B  3 14  (32 .4 5  c m )  a n d  PB  311 (32 .09  
c m )  d u r i n g  t h e  f o u r th  y e a r  o f  p l a n t in g .  In  th e  
tr ia l  a t  E m m e l i  c o m p r is in g  s ix  c lo n e s  v iz . 
R R II 5 0 , R R U  5 1 , R R U  203 , R R II 105, P R  255 
a n d  P R  2 6 1 , RR U  2 0 3  r e c o r d e d  th e  h ig h e s t  
g i r t h  (3 8 .5 7  c m )  fo l lo w e d  b y  P R  261 (33 .90  
c m )  w h e r e a s  R R U  105 h a d  th e  lo w e s t  g ir th  
(3 1 .4 2  a n )  in  th e  t h i r d  y e a r .

In tra c lo n a l v a r ia t io n  w o r k e d  o u t  fo r  y ie ld  
in  f o u r  c lo n e s  v iz . R RU 105, R RU 203, R R IM  600 
a n d  G T  1 p la n te d  a t  C E S , C h e th a c k a l g a v e  a 
m e a n  v a r ia b i l i ty  o f  25 .8  p e r  c e n t  (T ab le  Bot. 5).

T able  Bot. 5. In tra c lo n a l v a r ia b ili ty  in  c lones

C lo n e
Y ear o f 
ta p p in g

C oeffic ien t o f 
v a r ia tio n  (%)

RRII 105 4 26.7

RRII 203 3 24.5
RRIM  600 2 26.4

G T  1 3 25.7

M ean 25.8

3. P e rfo rm a n c e  o f  c lo n a l c o m p o s ite s

A  n e w  tr ia l  to  e v a lu a t e  th e  p e r f o r m a n c e  
o f  v a r io u s  c lo n e s  i n  d if f e r e n t  p r o p o r t i o n  a n d  
c o m b in a t io n s  o f  b l e n d s  in  c o m p a r i s o n  to  
m o n o c lo n a l  p l a n t in g  w a s  la id  o u t  a t  RRS, 
P a d iv o o r .  T h e  c lo n e s  s e le c te d  w e r e  RRU 105, 
P R  2 5 5 , P R  2 6 1 , P B  2 6 0 , PB  2 1 7  a n d  PB 280 
(T ab le  Bot. 6 ). T h e  d e s ig n  a d o p te d  w a s  R B D  
w i th  th r e e  r e p l ic a t io n s  a n d  s e v e n  t r e a tm e n t  
c o m b in a t io n s  in  d i f f e r e n t  p r o p o r t io n s .

T reatm ent G ro u p  I 
(45%)

G ro u p  11 
(40%)

G ro u p  III
(15%)

1 RRII 105 PR 255 PB 280
2 RRII 105 PR 261 PB 280
3 RRU 105 PB 217 PB 280
4 RRII 105 PB 217 PB 260
5 RRII 105 PB 260 PR 255

RRII 105 PB 260 PR 261
C o n tro l M onoclona l p a re n ta g e  o f RRII 105

4. P o ly c ro ss  p ro g e n y  e v a lu a tio n
G ir th  w a s  r e c o r d e d  in  th e  tw o  t r ia ls  

d u r i n g  th e  s ix th  y e a r  a f te r  p la n t in g .  O p e n -  
p o l l i n a t e d  s e e d l in g s  o f  10 p r o m i s i n g  c lo n e s  
o f  I n d ia n ,  M a la y s ia n  a n d  C h in e s e  o r ig in  
w e r e  p l a n t e d  in  a  n u r s e r y  fo r  s e e d l in g  
p r o g e n y  a n a ly s is .

5. B reed in g  clo n es  fo r  c o m b in in g  com ­
p ac t c a n o p y  w i th  g o o d  y ie ld

G r o w t h  in d e x  o f  t h e  f o u r  m o r p h o t y p e s  
o f  t h e  g e n e t i c  v a r i a n t  c o m p u t e d  b a s e d  o n  
g i r t h ,  b a r k  t h i c k n e s s ,  p e t i o l e  l e n g t h  a n d  
le a f  a r e a  in  t h e  e i g h t h  y e a r  a f t e r  p l a n t i n g  
s h o w e d  h i g h e s t  i n d e x  o f  9 .7 3  f o r  n o r m a l  
p l a n t s  f o l l o w e d  b y  c o n t r o l  (8 .7 8 )  a n d  
i n t e r m e d i a t e s  (8 .6 3 ) . N o r m a l  a n d  i n t e r ­
m e d i a t e  p l a n t  t y p e s  a p p e a r  t o  b e  p r o m i s ­
i n g  (T a b le  B o t. 7 ).

Table Bot. 7. M o rp h o lo g ic a l  c h a ra c te r s  a n d  
g ro w th  in d e x  o f  m o rp h o ty p e s

Bark Petiole Leaf
thick­ length area Growth

Treatment tan) ness (cm) (cm1) index
(mm)

D w arf 26.17 5.11 8.46 141.21 6.01

S em i-d w arf 33.21 6.04 7.37 148.24 6.80

In te rm ed ia te 49.28 7.26 12.16 147.04 8.63

N o rm a l 53.34 8.06 14.75 180.18 9.73

C on tro l 48.35 7.35 12.62 182.42 8.78

GM 42.07 6.77 11.07 159.94 7.99

SE 4.57 0.47 1.29 15.56
C D  (P=0.05) 13.70 1.41 3.87



6. B reeding for d ro u g h t to lerance
A SST of 22 clones comprising 15 hybrids 

and their parents with clone RRII 105 as 
check was laid out in RBD with three 
replications at CES, Chethackal.

A SST of 15 ortets selected from RRS, 
Dapchari along with two check clones was 
also laid out in RBD at CES, Chethackal.

Sixty hybrid seedlings resultant of 1995 
hand pollination among four clones in three 
cross combinations were selected on the basis 
of juvenile vield. The plants were cloned and 
established in polybags at CES for SST. One 
hundred and seven hybrid seedlings result­
ant of the crosses between RRII 105 and 
PB 280 and the reciprocals were test-tapped 
at the age of two years in the nursery.

7. In v estig a tio n s  on  G en o ty p e  x Envi­
ro n m en t in te rac tion

Girth data from the five locations re­
vealed significant clonal differences except 
in Bhubaneswar. The clone 82/29 recorded 
the highest girth in Agartala region (16.50 
cm) during the second year of planting.

8. C y togenetical in v estig a tio n s

Chi asm a frequency studies of two clones 
viz. PB 255 and PR 255 revealed that chiasma 
per cell in PR 255 is higher (29.43) than that 
of PB 255 (26.38). Somatic embryoids regen­
erated from immature anthers were diploids 
having 36 chromosomes in the somatic cells. 
Pollen germination studies in three clones 
revealed highest germination in RRn 208 
followed by PB 280 and Haiken 1.

In the field trial on evaluation of selected 
clones resultant of mutation and polyploidy, 
three clones showed superior girth than that 
of RRII 105. From the 1985 tnal of irradiated 
materials, lour clones having higher vield 
than RRII 105 have been identified based on 
yield of four years of tapping. The clones were 
multiplied for laying out a large-scale trial.

9. B reed in g  fo r  p o w d e ry  m ild e w  re­
s is tan ce

Screening for mildew resistance w as car­
ried out and the percentage disease index 
(PDI) was worked out. The disease was more 
in PB 235 followed by PB 5/51 during  the first 
year of observation while in the second year 
PB 5/51 was seriously affected. Individual as 
well as pooled analysis of data revealed 
significant clonal difference. Lowest disease 
incidence was recorded in PB 86 (Table Bot. 8).
Table Bot. 8. P o w d e ry  m ild e w  in c id e n c e

C lone
PD I

1997 1999
P oo led

a v e ra g e

RRB 5 40.83 41.50 41.46
RRII 105 52.25 40.66 46.45
RRIC 52 33.33 27.33 30.33
RRIC 102 28.27 34.10 31.19
RRIM  600 47.50 52.00 44.75
RRIM 703 38.47 29.20 33.84
PB 260 50.37 47.80 49.08
PB 2 8 /5 9 51.90 33.47 42.69
PB 86 21.27 20.43 20.85
PB 217 39.17 40.80 39.88
PB 235 76.57 45.91 61.24
PB 5 /51 66.13 65.47 65.80
PB 311 63.73 59.87 61.80
PR 255 34.34 39.83 37.09
PR 261 34.20 32.23 33.22
GT 1 38.93 40.41 39.67
IA N  45-873 36.73 26.62 31.67
A C  709 38.90 29.51 34.20
AC 717 41.33 33.15 37.24
RO 2623 28.43 26.60 27.52
Variance ra tio 10.55** 3.43** 7.74**
C D  (P=0.05) 12.10 17.22 12.54

10. Estim ation o f  g en etic  param eters

Data on yield and yield com ponents o f a 
hybrid population o f the cross o f RRII IIB x 
RRIC 100 over the first three years of 
tapping were subjected to analysis for esti­
mating genetic param eters. M edium  to 
high coefficients of variation followed by 
m edium  to high heritability and genetic- 
advance for all the characters except those



Character

Annual mean dry rubber yield 
Volume of latex 
Rate of latex flow 
DRC
Plugging index 
Girth at opening 
Girth increment rate 
No. of latex vessel rows at opening 
Bark thickness at opening________

for girth a t opening, bark  thickness and 
DRC reveal better scope for selection based 
on these characters (Table Bot. 9).

11. F lo ra l b io lo g y  a n d  f ru i t  se t 
Pollinated flowers of selected clones

w ere collected a t different developm ental 
stages to study  the consequences of ovule 
developm ent.
12. A n a to m ic a l  in v e s t ig a t io n s
12.1 Bark anatomical investigation

An a ttem pt w as m ade to control TPD by 
rem oving the unproductive d ry  bark by 
successive tapp ing  leaving residual bark

Coefficients of variation Heritability
GCV PCV (%)
33.73 39.54 72.72
30.91 36.98 69.85
27.17 30.48 79.46
7.02 9.96 49.71
20.94 25.73 66.23
4.81 10.19 29.69
32.09 46.11 48.39
21.05 29.72 50.12
3.91 7.83 25.00

G enetic
ad v an ce

5*f66
52.57
49.59
10.05
34.94
5.40
45.56
30.54
26.41

after tw o years indicated that the bark  was 
productive while the control trees d id  not 
recoup even after rest. Anatom ical s tud ies 
of the respective bark  sam ples revealed 13 
rows of latex vessels in the soft b ark  of the 
regenerated bark  of the debarked tree 
w hile the TPD-affected bark on rest show ed 
only six rows of latex vessels. The propaga­
tion of soft bark to hard bark w as 1 : 3 and 
1 : 13 respectively.

A study  on the seasonal activity of 
cam bium  in clone RRII 105 indicated less 
num ber of cambial layers in May and higher 
num ber in the m onths of December and 
January (Table Bot. 10).v 1 • 0   -------------------   o

u nd istu rbed . Tapping of the renew ed bark
Table Bot. 10. Seasonal activity of cambium and latex vessels

Twig
Month

Bark
C a m b ia l

layers
Total latex 

vessels
Thickness of soft bark 

devoid of latex vessels (mm)

1997 
July 
August 
September 
October 
November 
December

1998 
January 
Febraary 
March 
April 
May 
June

Mean

4.27 12.32 0.74
5.67 12.00 0.45
5.20 12.08 0.50
5.44 14.83 0.45
4.17 17.80 0.47
4.76 15.48 0.40

5.13 15.96 0.47
3.82 13.36 0.36
5.14 13.84 0.38
4.93 12.80 0.61
3.90 12.56 0.67
4.57 15.08 0.64



Anatomical characters viz. number of 
latex vessel rows, incidence of intraxylarv 
phloem, primary xylem group and thick­
ness of phloem and xylem were recorded 
from bark and twig samples of 20 ortets 
grow ing in the drought-prone North 
Konkan.

Monthly application of five per cent 
ethrel on the bark of untapped trees to 
study its effect on bark structure was 
continued.

12.2 E valuation  o f clones fo r s tru c tu ra l com po­
nen ts

Bark samples of 1985 SST of hybrid 
clones were collected to study the anatom­
ical parameters related to yield.

13. Wood an atom ical in v estig a tio n s

Observtions on ray characteristics from 
three clones viz. RRIC 52, RRII 105 and 
PR 261 from the traditional region were 
m ade to identify the most promising xylem 
component in relation to water transloca­
tion in Hevea clones. Height and width of 
the rav cel ls and their frequency are summ a­
rized in Table Bot. 11.

Monthly application of ethrel is being 
continued in the trial to study the effect of 
stimulation on nibber wood quality.

14. S tu d ie s  on  p ro p ag a tio n

in the trial on budding height and 
depth of planting, no  uprooting was no­
ticed. Fourth year girth data of plants 
from the trial on twin stock and single 
stock indicated that single stock plants

raised in bags had be tte r g irth  than  the 
control (Table Bot. 12).

Table Bot. 12. Girth under various treatments

T reatm ent G ir th  (cm )

Tw in stock po ly b ag  p lan ts 14.35
Single stock  po ly b ag  p lan ts 16.99
Tw in stock seed -at-stake p la n ts 11.61
Single stock seed -at-stake p lan ts 10.12
Twin stock b u d d e d  s tu m p s 10.11
Single stock  b u d d e d  s tu m p s 13.41
Polybag p lan ts  (control) 16.80

In the trial on bench-grafted p lan ts, girth 
data in the second year of tapp ing  show ed 
a marginal increase for the bench-grafted 
plants (63.68 cm) than nursery-grafted plants 
(63.06 cm). In the trial on deep p lanting  of 
two-whorled bag plants, buried  p lants in 
general showed better girth than  norm al 
plants (Table Bot. 13).

Table Bot. 13. G i r th  o f  d e e p - p l a n t e d  tw o -  
w h o rle d  p o ly b a g  p la n ts

Treatm ent G ir th  (cm )

Bud un ion  b u ried  5 cm 54.03
Bud un io n  b u ried  10 cm 53.34
Bud un io n  b u rie d  15 cm 50.26
N orm al p lan tin g  (contro l) 49.91

In the study on the effect of long snag and 
nicking of snag buds on establishm ent of 
green-budded stum ps in polybags, plants 
with long scion (30 cm) recorded less height. 
Among the plants w ith shorter snags, those 
subjected to nicking of snag buds were found 
superior in growth (Table Bot. 14).
H evea  c lones f ,„ m  , h e  l r a d i l io n a | re c io n  

RRII 105 21 58 * 0 97 ^ 3 3  ±13.16 50,29 ±1.35

________ I B S
■-----------  M9.77 ± 18.68 38.071 1 72



T able  Bot. 14. H e ig h t o f g r e e n -b u d d e d  p la n ts  

T rea tm en t H e ig h t (cm)

30  cm  lo n g  sn a g  +
n ick in g  o f sn a g  b u d s  70.45
20 cm  lo n g  sn a g  +
n ick in g  o f sn a g  b u d s  89.98
10 cm  lo n g  sn a g  +
n ick in g  o f sn a g  b u d s  91.96
30 cm  lo n g  sn a g  +  n o  n ick in g  77.65
20 cm  lo n g  s n a g  + no  n ick in g  84.37
10 cm  lon g  sn a g  + n o  n ick in g _____________88.87

A  n e w  e x p e r im e n t  to  s t u d y  th e  f e a s ib i l ­
i ty  o f  y o u n g  b u d d i n g s  o n  l e s s  t h a n  tw o -  
m o n th - o ld  s e e d l in g s  in  p o ly b a g s  w a s  in i t i ­
a te d .  O b s e r v a t io n s  a f t e r  s ix  m o n th s  o f  
g r o w t h  i n d i c a t e d  b e t t e r  g r o w th  c h a r a c te r s  
in  y o u n g - b u d d e d  p l a n t s  t h a n  th e  c o n v e n ­
t io n a l  g r e e n - b u d d e d  p la n ts .

15. G e n e tic  b a s is  o f  s to c k -sc io n  in te r ­
a c tio n

In  th e  t r ia l  to  s tu d y  th e  p e r f o r m a n c e  o f  
c e r ta in  m o d e m  c lo n e s  o n  d if f e r e n t  ro o t  s y s ­
te m s ,  R R II 203  s c io n  r e c o r d e d  m o r e  g i r th  
t h a n  o th e r  s c io n s  o n  a ll  th e  th r e e  ty p e s  o f  
s to c k s  (61 .2  c m ) . C lo n e  R R II 105  r a n k e d  
s e c o n d  w i th  a  g i r th  o f  4 9 .1 5  c m . R R IM  600 
h a v in g  a  m e a n  g i r th  o f  4 5 .1 0  c m  w a s  fo u n d  
to  b e  th e  le a s t  v ig o r o u s  a m o n g  th e  th r e e  
c lo n e s .

16. S tu d ie s  o n  e a rly  e v a lu a tio n

In  t h i s  t r ia l ,  P B  2 6 0  c o n t in u e d  to  b e  th e  
v ig o r o u s  c lo n e  w i t h  g i r t h  o f  4 9 .31  c m  fo l­
l o w e d  b y  P B  2 3 5  (48 .4 2  c m )  d u r i n g  th e  f if th  
y e a r  a f t e r  p la n t in g .

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

T h e  D iv is io n  c o n c e n t r a t e s  p r im a r i l y  o n  
in t r o d u c t io n ,  c o l le c t io n  a n d  c o n s e r v a t io n  o f  
H e v e a  g e r m p la s m .

1. In tro d u c tio n ,  c o lle c tio n  a n d  c o n ­
s e rv a tio n  o f g e rm p la sm

1.1 W ick h am  co llec tio n  fro m  sec o n d a ry  cen tres  

A  to ta l  o f  125  W ic k h a m  c lo n e s  a r e  b e in g  
m a i n t a i n e d  a t  t h e  C e n t r a l  E x p e r im e n t  S ta ­
t io n ,  C h e th a c k a l ,  in  f iv e  g e r m p la s m  g a r ­
d e n s .  M o n th ly  y ie ld  a n d  a n n u a l  g i r t h  w e r e  
r e c o r d e d  f ro m  G a r d e n  11 a n d  H I. A m o n g  th e  
16 W ic k h a m  c lo n e s  in  G a r d e n  111, R R II 118 
s h o w e d  th e  h i g h e s t  g i r t h  (1 1 3 .8 3  c m )  fo l­
lo w e d  b y  R R II 2 0 3  (1 1 9 .6  c m ) . I n  G a r d e n  IV, 
a f t e r  s e v e n  y e a r s  o f  g r o w th ,  IR C A  111 a n d  
I R C A  130  w e r e  f o u n d  s u p e r i o r  to  R R II 105 , 
w h i l e  t h e  o th e r s  w e r e  o n  p a r  (T a b le  G e r . 1). 
A m o n g  th e  2 0  W ic k h a m  c lo n e s  i n  G a r d e n  V, 
R R IC  100  h a d  th e  h i g h e s t  g i r t h  o f  3 2 .3 5  c m  
a n d  P R  2 5 5  th e  l o w e s t  (1 4 .2 5  c m ) ,  w h i l e  th e  
c o n t r o l  c lo n e  (R R II 1 05 ) r e c o r d e d  a  g i r th  o f

2 2 .31  c m .

T able  G e r .l.  M e a n  g ir th  o f  G a rd e n  IV  c lo n es  
in  th e  s e v e n th  y ea r

C lone G ir th  (cm)

IRCA 18 39.04
IRCA 109 41.63
IRCA 111 46.36
IRCA 130 45.59

IRCA  230 40.10
RRII 105 37.58

C D  (P=0.05) 6.59

1.2 W ild  B ra z ilia n  g e rm p la s m  fro m  th e  1981 
1RRDB c o llec tio n

T h is  c o l le c t io n  is  b e i n g  m a i n t a i n e d  in  
s e v e n  s o u r c e  b u s h  n u r s e r i e s .  T e s t  t a p p i n g  
o f  o n e  t r e e  p e r  a c c e s s io n  in  1 9 8 4  a n d  1 9 8 5  
n u r s e r i e s  h a s  i n d i c a t e d  t h a t  f o u r  a c c e s s io n s  
w e r e  r e l a t i v e ly  h i g h  y ie ld in g .  A n  e v a l u a ­
t i o n  s t u d y  in  t h e  1 9 8 9  n u r s e r y  r e v e a l e d  a 
w i d e  r a n g e  o f  v a r i a b i l i t y  f o r  p l a n t  h e ig h t ,  
c r o t c h  h e ig h t ,  s i n g l e  l e a f le t  a r e a ,  g i r t h ,  b a r k  
t h i c k n e s s ,  n u m b e r  o f  l a t i c i f e r  r o w s  a n d  te s t



Wild g eno types C o n tro l 
(RRII 105)C haracter

M inim um M axim um G. m ean

Plant heigh t (m) 3.50 (RO 2890) 7.60 (AC 3013) 5.85 5.86
Crotch he igh t (m) 0.72 (RO 2629) 6.50 (M T 2529) 2.07 0.86
Leaf area (cm ;) 46.37 (RO 2729) 152.48 (A C 2686) 88.22 65.51
G irth  (cm) 14.34 (RO 2906) 27.70 (M T 2217) 19.26 21.54
Bark thickness (mm) 2.06 (RO 3032) 4.80 (RO 2629) 3.25 4.10
Laticifer rows 3.20 (RO 3032) 7.60 (M T 2217) 4.55 6.00
Test tap  yield 
(g /  tre e / tap)

0.05 (RO 2856) 1.57 (RO 2629) 0.17 1.70

ta p  y ie ld  (T able  G er. 2). T h e  y ie ld  o f 
R O  2629 (1 .57  g / t r e e / t a p )  w a s  c o m p a ra b le  
w i th  th a t  o f  th e  c o n tro l d o n e  RRU 105 (1 .7  
g / t r e e / t a p ) .  M T  2 217  h a d  a h ig h e r  n u m b e r  
o f  la te x  v esse l r o w s  (7.6) c o m p a re d  to  th e  
c o n tro l (6.0). In  a  s tu d y  o n  p la n ts  in  th e  1991 
n u rse ry ,  m a x im u m  g i r th  w a s  r e c o rd e d  b v  
R O  3623 (59 c m ) w h ile  th e  c o n tro l h a d  a 
g ir th  o f  43.25 c m . M a x im u m  te s t  ta p  y ie ld  
a m o n g  th e  a c c e s s io n s  w a s  re c o rd e d  b y  
R O  3 624 (11.3 g ), w h ic h  w a s  50  p e r  c e n t  le s s  
th a n  th e  c o n tro l (22 .32  g). T h e  r a n g e  fo r 
b a rk  th ic k n e s s  a n d  n u m b e r  o f la tex  v e s se l 
r o w s  in  th e  a c c e s s io n s  w a s  2 .0  -  5 .5 a n d  
2 .8  -  11.0 m m  re sp e c tiv e ly , w h ile  th e  c o r re ­
s p o n d in g  v a lu e s  fo r  th e  c o n tro l w e re  5 .0  a n d  
8.6. V isu a l s c o r in g  fo r  O id iu m  r e s is ta n c e  
w a s  c a r r ie d  o u t  in  all th e  n u r s e r ie s .  B u d - 
w o o d  w a s  co lle c te d  f ro m  th e se  n u r s e r ie s  f o r  
ra is in g  p la n t in g  m a te r ia ls  fo r  th e  O r te t  T rial 
to  b e  p la n te d  in  1999, a n d  th e  s m a ll- s c a le  
e v a lu a t io n  tr ia l a t  N a g ra k a t ta .

2. E v a lu a tio n  o f  g e rm p la s m

2.1 P re lim in a ry  E v a lu a tio n  T ria ls  (PE T ) o f  th e  
1981 IR R D B  c o llec tio n

In the PET being conducted at CES, 
Chethackal, 445 wild genotypes are  under 
evaluation. Yield data from the 1990 PET 
with 182 wild genotypes, accessions MT 196 
(16.12 g), AC 163 (14.91 g) and AC 716 (14.76 g) 
indicated to be higher yielding than the 
control clone RRII 105, w ith an increase of 
over 80 per cent. In general, M ato Grosso 
(MT) accessions had better average yield 
(Table Ger. 3). Twenty three genotypes had 
a higher bark thickness than the control 
RRII 105 (3.2 mm) with the accession MT 42 
recording a bark thickness of 4.4 m m. Fifty 
genotypes had m ore than 100 per cent girth 
increment than the control.

Data from 1992 PET w ith 143 w ild 
genotypes revealed significant genetic var­
iation for various characters. M inim um

f r b t e G e r. 3. G r-w H , and  y ie ld  perfo rm an ce  o ( w ild  g e n o ty p e s

G eno type  provenances 
Mato GrossoAcre

Girth (cm)

Yield
(g/free/tap) 
(Over 2 seasons)

S K  SET Mean Min.
28.30 51.00

(AC 652) (AC 633)

0 (12 geno- 14.91 
types) (AC 163)

Max. Mean
37.84

Min.

50.80 38.7224.40
(MT 913) (MT 904)

0(2 geno- 16.12 
types) (MT 196)

Rondonia 
Max. Mean

Control 
RRII 105

28.00
(R025)

0 (5 geno­
types)

48.70 
(RO 22)

(RO 92)

37.54 46.20

26.32



C h a ra c te r

Table  Ger. 4. G ro w th  p a ra m e te rs  o f 80 w ild  g e n o ty p e s_________________

R ang_— _ — T---------  G . m ean  C on tro l

G ir th  o f th e  p la n t (cm) 
H e ig h t o f th e  p la n ts  (cm) 
N u m b e r  o f  leaf w h o r ls /p la n t  
Total n u m b e r  o f le a v e s /p la n t 
In te r-w h o rl d is tan ce  (cm) 
L en g th  o f th e  p e tio le  (cm) 
L eaf a rea  index

M in im u m M axim um

4.72 (M T 929) 10.41 (RO  322) 7.38 5.96

100.89 (M T 929) 322.99 (RO  395) 191.98 145,70

4 .90 (M T 906) 9.12 (R O  894) 6.73 6.78

41.20 (M T 929) 119.80 (R O  322) 69.79 62.80

13.86 (RO 399) 28.46 (M T 901) 16.69 12.74

13.03 (M T 1064) 32.47 (RO 886) 21.60 14.60

0.08 (M T 929) 0.46 (RO 322) 0.19 0.13

girth recorded w as for MT 1029 (16.28 cm) 
and the m axim um  for MT 1025 (43.53 cm) 
while the control clone had a girth of
31.74 cm. Several genotypes w ere found to 
be very vigorous in growth.

In another study  conducted on im m a­
ture plants, genotype RO 322 w as found to 
be the m ost vigorous clone w ith good girth, 
num ber of leaves per p lan t and leaf area 
index followed by  RO 894 (Table Ger. 4).

in a study  on test tap yield in young 
plants, MT 1057 recorded a higher yield of 
4.27 g com pared to 2.35 g / tr e e / ta p  for the 
control clone (Table Ger. 5).

Comparative evaluation of wild geno­
types from three provenances indicated bet­
ter growth in Rondonian genotypes (Table 
Ger. 6) while no specific pattern w as noticed 
for leaf structural characters (Table Ger. 7).

In three experiments started in 1994, test 
tapping revealed high variability for yield, 
though none of the accessions was com pa­
rable w ith the control. Yield ranged from 
0.08 g (AC 666) to 2.52 g (MT 1012) while 
that of the control w as 6.3 g / tre e / ta p .

Analysis of girth data in a set of nine ortet 
clones in the fifth year of planting showed 
significant clonal variation. Five clones w'ere

Table  G er. 5. B ark  s tru c tu ra l ch a ra c te r is tic s  a n d  te s t  tap  y ie ld  o f 80 w ild  g e n o ty p e s

R ange_____________
C h a ra c te r M in im u m

G . m ean  C o n tro l

B ark th ic k n e ss  (m m )
S oft b a rk  th ic k n e ss  (m m ) 
H a rd  b a rk  th ick n ess  (m m ) 
N u m b e r  of LVR in so ft ba rk  
N u m b e r  o f  LVR in h a rd  b a rk  
T otal n u m b e r  o f LVR 
LVR in  so ft b a rk  (m m ) 
F req u en cy  o f p h lo ic  ray s  
H e ig h t o f p h lo ic  ray s  (m m ) 
W id th  o f p h lo ic  ray s  (m m ) 
H e ig h t /w i d t h  ra tio  
D en sity  o f LV p e r  r o w /m m  

c ircu m fe ren ce  
D ia m e te r  o f LV (m m )
Total C SA  o f LV(m m -)
T est ta p  y ie ld  ( g / t r e e / t a p )

2.00 (RO 886) 
0 .87 (A C  986) 
0.84 (AC 654)
1.74 (A C  947)
1.00 (A C  959) 
2.99 (M T 1021) 
0.12 (A C  644)
2.50 (M T 935) 
0.18 (M T 1024) 
0 .03 (RO  287) 
3.48 (M T 1008)

11.50 (RO  299)

13.44 (M T 906)
1.33 (M T 929)
0.05 (RO 257)

4.00 (R O  395) 2.86
1.75 (RO 311) 1.19
2.53 (R O  395) 1.67
8.01 (RO 399) 3.65
5.01 (A C  733) 2.16

11.01 (RO  399) 3.65
0.75 (A C  647) 0.32
7.75 (A C  629) 3.78
0.41 (A C  644) 0.30
0.08 (M T 947) 0.05

11.35 (RO 254) 5.86
25.00 (R O  894) 17.15

34.00 (M T 899) 21.46
17.77 (A C  1043) 6.96

4.27 (M T 1057) 0.53

3.06
1.16
1.90
5.75
2.25
8.00
0.20
4.00
0.21
0.05
4.12

23.76

16.3
7.14
2.35

LVR -  Latex  vesse l ro w s; CSA  -  C ross-sec tiona l a rea



C haracter

G irth  o f the p lan t (cm) 
H eight o f the  p lan ts  (cm) 
N um ber of leaf w h o rls /p lan t 
Total n um ber of le av es /p lan t 
Inter-w horl distance (cm) 
Length o f the petiole (cm) 
Leaf area  index

P rovenances
C o n tro l

Acre R ondonia M a to  G ro sso

7 25 8.08 6.86 6.06
173.93 220.78 181.98 145.69

6.25 7.48 6.43 6.78
64.96 81.01 63.53 62.83
18.85 20.28 20.13 12.74
22.98 23.33 18.94 14.59

0.17 0.23 0.16 0.13

Table Ger. 7. Leaf s tru c tu ra l charac te ristics o f w ild  g e n o ty p e s  fro m  th re e  p ro v e n a n c e s

C haracter
A cre

Provenances
R ondon ia M ato  G ro sso C o n tro l

N um ber o f s tom ata  /m m 2 439.50 424.76 434.38 525.30
N um ber of ep iderm al ceU s/m m : 1617.82 1697.09 1790.23 2237.76
Single leaf area (cnv) 100.65 105.50 81.73 60.83
Stom a tal index 21.70 20.47 19.87 19.26
Thickness of lam ina (mm) 0.14 0.14 0.14 0.15
Thickness of lea f m idrib  (mm) 0.84 0.74 0.79 0.70
Thickness of p alisade lay e r (pm) 58.89 59.79 62.49 70.87
Thickness o f spongy  laver (nm) 64.85 60.13 62.49 70.87
N um ber of cells/uru t distance of palisade laver 117.52 117.97 115.68 117.24
N um ber of c e lls /u n it d istance o f spongy laver 278.36 273.95 271.50
Thickness of cuticle (urn) 2.62 2.43 2.63 3.67

fo u n d  to  b e  o n  p a r  w ith  th e  c o n tro l

2.2 L a rg e -sc a le  e v a lu a t io n  tr ia l  o f 1981 
IRRDB collection

E ig h ty  w ild  g e n o ty p e s  a re  in  th e  fo u rth  
y e a r  o f  e v a lu a t io n  a t  RRS, P ad iy o o r. O u t  o f 
th e  80  g e n o ty p e s  e v a lu a te d ,  fo r ty  o n e  g e n o -  
h -p e s  re c o rd e d  h ig h e r  g ir th  th a n  th e  c o n tro l. 
A v e ra g e  g ir th  r a n g e d  f ro m  10.79 (A C  685) 
to  20 ,77  cm  (M T  1674) in  c o m p a r is o n  to
16.44 cm  fo r  th e  c o n tro l. B ark  s a m p le s  w e re  
c o llec ted  fo r d e ta i le d  a n a to m ic a l in v e s tig a ­
tio n s . T est ta p p in g  w a s  d o n e  a n d  th e  d a ta  a re  
b e in g  a n a ly se d .

3. M ultidisciplinary/general studies
3.1 M ain tenance  o f N a tio n a l A ccession Reg­

ister, h e rb a riu m  and  clone m u seu m

Computerization of the basic data in the 
National Accession Register had been com plet­
ed. Computerization of the descriptor and 
database is also underway. D uring the flower­

in g  sea so n  o f  th e  re p o r t in g  y e a r , 9 6  h e r b a r iu m  
sp e c im e n s  o f  3 2  acce s s io n s  w e r e  p re p a r e d .

3.2 S c reen in g  fo r  O id iu m  r e s is ta n c e  

S c re e n in g  o f  w ild  g e n o ty p e s  fo r  r e s is ta n c e
to  O id iu m  in  all f ie ld  t r ia ls  w a s  c a r r i e d  o u t .

3.3 M u ltiv a r ia te  an a ly s is  

M o rp h o lo g ic a l ,  p h y s io lo g ic a l  a n d  b i o ­
c h e m ic a l p a r a m e te r s  w e r e  r e c o r d e d  in  th e  
s e c o n d  y e a r  o f  th e  e x p e r im e n t  f r o m  th e  
m a tu r e  t r e e s  o f  2 5  c lo n e s .  T h e s e  p a r a m e t e r s  
w e r e  a ls o  r e c o r d e d  f ro m  p l a n t s  o f  s o m e  
c lo n e s ,  b e in g  r a i s e d  in  p o ly b a g s .  T e s t 
t a p p in g  w a s  a ls o  c a r r i e d  o u t  in  t h e  p o l y b a g  

p la n ts .  D a ta  a r e  b e in g  a n a ly s e d .  S ig n i f i c a n t  
c lo n a l d if f e r e n c e s  w e r e  o b s e r v e d  f o r  g i r t h  
a n d  y ie ld  a m o n g  th e  m a t u r e  tre e s .

3.4 S c reen in g  fo r  d ro u g h t to le ra n c e

A  s e c o n d  s e t  o f  a c c e s s io n s  c o m p r i s i n g  10 
w i ld  a c c e s s io n s  a n d  th r e e  s t a n d a r d  c lo n e s  
w e r e  m u l t ip l ie d  a n d  r a i s e d  in  p o l y b a g s  fo r



a detailed investigation on drought toler­
ance u nder controlled conditions.
3.5 G e n o m e  a n a ly s is  o f th e  w ild  g e rm p lasm  

For the establishm ent of genetic relation­
ship am ong the w ild Hevea germ plasm  
through RAPD studies, DNA extracHon 
from leaf sam ples of 45 selected genotypes

M Y C O L O G Y  A N D  P L A N T

The Division continued to focus its re­
search activities mainly on pest and disease 
m anagem ent through the mycology, plant 
pathology and entom ology units. Germ ­
plasm  m aterials are being screened for 
disease tolerance. The microbiology unit 
involves in im proving soil fertility using 
microbes and  also in abating pollution from 
processing centres by biological methods.
1. A b n o rm a l le a f  fa ll  d ise a se

The incidence of abnorm al leaf fall was 
severe in all the traditional rubber growing 
areas. The unprotected susceptible clones 
incurred heavy loss of canopy and subse­
quent yield loss.

The testing of new  fungicide formulations 
for control of abnormal leaf fall disease was 
continued. The metalaxyl (Ridomil)-copper 
oxychloride (COC) combination although 
found effective in the previous year, could not 
be repeated for confirmation due to non­
availability of the formulated product.

Two pow der formulations and one liquid 
form ulation of mancozeb were field-tested in 
a m ature area planted w ith clone G1 1 at 
M alankara Estate. The pow der formulation 
of m ancozeb (75%) at 3 and 5 k g /h a  was 
found to be superior to other formulations. 
However, COC-sprayed plot had  a slightly 
higher leaf retention com pared to mancozeb- 
sprayed plots (Table Path. 1).

In another experiment, rubber seed oil was 
tested as an additive to replace spray oil for 
spraying copper oxychloride. Of the different

has been com pleted in collaboration w ith 
Genom e Analysis Laboratory. A bout 80 
random  prim ers have been screened so far, 
out of which 20 prim ers w ere found to be 
informative. Twelve of these prim ers have 
already been used for RAPD studies and the 
database prepared.

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

Table P a th . 1. E ffec t o f m a n c o z e b  fo rm u la t io n s  
o n  c o n tro l o f a b n o rm a l  le a f  fa ll  
d is e a s e

T reatm ent
F o rm u la ­

tion

Leaf 
D ose re ten tio n

(%)

C O C  15% + 
m an co zeb  50% P o w d e r 3 k g /h a 26.46

C O C  15% + 
m an co zeb  50% P o w d e r 5 k g /h a 37.92

C O C  10%  + 
m an co zeb  30% L iqu id 4 L /h a 24.01

C O C  10% + 
m an co zeb  30% Liquid 6 L /h a 46.66

M ancozeb  75% P o w d e r 3 k g /h a 53.25

M ancozeb  75% P o w d e r 5 k g /h a 64.90

C o p p e r
oxy ch lo rid e  56% P o w d e r 6 k g /h a 66.41

C D  (P=0.05) 24.68

proportions tried, spray oil and rubber seed
oil at 2 :1  was found to be useful. Higher level 
of rubber seed oil increases the viscosity of the 
spray fluid thereby clogging the nozzle of the 
sprayer. There was no apparent difference in 
the leaf retention in the areas sprayed with 
copper oxychloride using spray oil and spray 
oil-rubber seed oil combination.

Micronair atom izer assembly imported 
from M /s. Micronair, USA w as field-tested 
by fixing it on micron sprayer. The discharge 
of the spray fluid to a greater height could be 
achieved with the new atom izer assembly. 
The spray fluid could be discharged to a 
height of approximately 30 m  as against



22 m  w ith  m ic ro n  a to m ize r. H o w e v e r , th e re  
w a s  n o  a p p a re n t  d iffe ren ce  in  th e  le a f re te n ­
tion  in  p lo ts  sp ra y e d  u s in g  s p ra y e r  fitted  
w ith  e i th e r  o f th e  a to m iz e r  assem bly .

In the experiment to evaluate crop loss 
due to abnormal leaf fall disease, the per­
centage leaf retention in unsprayed plots of 
RRIM 600, RRII 105, GT 1 and RRII 118 
were 7.96, 39.14,20.67 and 18.85 compared 
to 55.62, 72.44, 53.46 and 59.11 in sprayed 
plots. There was no change in the crop loss 
pattern with RRII 105 recording the least 
crop loss. The mean leaf retention in the 
clone RRII 105 sprayed with different dos­
ages of COC was 23.06, 34.42, 38.48 and 
51.14 per cent respectively in plots sprayed 
wi th 2, 4, 6 and 8 kg CO C/ha.
2. H igh  vo lum e sp ray ing

A field experiment was initiated at 
Pudukkad Estate in clone RRDvl 600 to test the 
efficacy of various concentrations of Bordeaux 
mixture when mixed with rubber seed oil in 
controlling abnormalleaf fall disease. Rubber 
seed oil (1% concentration) was added to 1 
and 0.5 per cent Bordeaux mixture and these 
were compared with recommended dosage of 
1 per cent Bordeaux mixture. The maximum 
leaf retention was recorded where 1 per cent 
rubber seed oil was added to 1 per cent 
Bordeaux mixture (Table Path. 2).

Table Path. 2. Leaf re ten tion  in  h igh  volum e 
sp ray ing

Treatm ent % leaf retention

1% Bordeaux m ixture  *
1% ru b b e r  seed oil 57.0

0.5‘\ .  Bordeaux m ixture  +
1% ru b b e r  seed oil 49.0

1% Bordeaux m ixture 51.0

3. C on tro l o f sho o t ro t d isease

Two field experiments were conducted 
at Manick.il Estate, Mundakayam for the 
control of shoot rot disease.

3.1 U se of r u b b e r  se e d  o il w ith  fu n g ic id e s  

R u b b e r  s e e d  o il  (1 % ) a d d e d  to  o n e  a n d  
0 .5  p e r  c e n t  B o rd e a u x  m ix tu r e  w a s  c o m ­
p a r e d  w i th  c o n v e n t io n a l  r e c o m m e n d a t io n s  
in  c h e c k in g  s h o o t  r o t  d i s e a s e .  T h e  t r e a t ­
m e n ts  i n c lu d e d  1 p e r c e n t  B o r d e a u x  m ix tu  re  
+  1 p e r  c e n t  r u b b e r  s e e d  o i l ,  0 .5  p e r  c e n t  
B o rd e a u x  m ix tu r e  +  1 p e r  c e n t  r u b b e r  s e e d
o il ,  1 p e r  c e n t  B o rd e a u x  m i x t u r e  a lo n e ,  0 .5  
p e r  c e n t  b e n o m y l  (B e n la te )  a n d  u n s p r a y e d  
c o n tro l .  F y n o l  4 0  w a s  u s e d  a s  t h e  e m u ls i f ie r .  
T h e  r e s u l t s  i n d ic a te d  t h a t  t h e  t r e a t m e n t s  
w i th  r u b b e r  s e e d  o il a r e  o n  p a r  o r  b e t t e r  t h a n  
1 p e r c e n t  B o a r d e a u x  m ix tu r e ,  w h ic h  is  u s e d  
c o n v e n t io n a l ly  f o r  c o n t r o l l i n g  t h e  d i s e a s e .  
Tine s y s te m ic  f u n g ic id e ,  b e n o m y l  (0 .5 % ), 
w a s  i n f e r io r  to  o th e r s .

L e a f  s a m p le s  w e r e  a n a l y s e d  fo r  c o p p e r  
c o n te n t  a n d  th e  c o p p e r  c o n t e n t  i n  v a r i o u s  
tr e a tm e n ts  w a s  e s t im a te d .

3.2 Use o f  s tic k e rs  in  d is e a s e  c o n tro l

T h is  e x p e r im e n t  w a s  a im e d  to  c o m p a r e  
th e  e fficacy  o f  a d d i n g  s t i c k e r  to  o n e  p e r  c e n t  
B o rd e a u x  m ix tu r e  in  c o n t r o l l in g  s h o o t  ro t  
d is e a se . V in o fa n  w a s  u s e d  a s  t h e  s tic k e r .  
C o p p e r  c o n te n t  o n  le a v e s  w a s  e s t i m a t e d  a t  
p e r io d ic  in te rv a ls  a f te r  s p r a y in g .  T h e  d is e a s e  
c o n tro l in  b o th  th e  t r e a tm e n ts  w a s  a t  p a r .

4. P o w d ery  m ild e w  d ise a s e
P o w d e r y  m i ld e w  d i s e a s e  c o n t r o l  e x p e r ­

im e n t  w a s  u n d e r t a k e n  a t  C h e r u v a l l y  E s ta te  
o n  s u s c e p t ib le  c lo n e  P B  5 / 5 1 .  T h e  t r e a t ­
m e n ts  in c lu d e d  h e x a c o n a z o le  ( C o n ta f ) ,  h e x ­
a c o n a z o le  +  s u l p h u r  a n d  s u l p h u r  d u s t .  
M a x im u m  d is e a s e  c o n t r o l  w a s  o b s e r v e d  in  
p lo t s  w h e r e  m ix in g  o f  h e x a c o n a z o le  a n d  
s u l p h u r  w a s  u n d e r t a k e n  (T a b le  P a th .  3 ).

Table Path. 3. P o w d ery  m ild e w  d is e a s e  co n tro l

T reatm ent D ose In c id en ce  of
-    ( k g /h a )  d is e a se  (%)
Hexaconazole 7 10 4
Hexaconazole + 

sulphur 3.5  + 6 g 7

SulPhur 12 16.0



5. P in k  d ise a s e  m a n a g e m e n t
Field trials w ere undertaken at Manickal 

Estate for com paring the efficacy of few 
system ic fungicides in different carriers in 
controlling pink disease. The systemic 
fungicides, hexaconazole (Contaf) and thio- 
phosphate  (Kitazin) w ere com pared with 
thiram  (Thiride) and  Bordeaux paste. The 
carriers used were rubberkote, Indtron and 
Vinofan. The results indicated that both 
Indtron and Vinofan were as good as rub- 
berkote in controlling the disease.

A nother experim ent was carried out to 
assess the efficacy of spraying of fungicides 
on the disease affected regions. Hexacona­
zole, thiophosphate and thiram  were sprayed 
to the loci of infection. The results revealed 
that spraying is m uch inferior to conven­
tional pasting of fungicides.

6 . P a n e l  d ise a s e  a n d  th e i r  co n tro l
The experim ent to evaluate addition of

China clay to panel protectant fungicides to 
m ake applied panels distinguishable was 
continued for the second season. Mancozeb 
(Indofil M 45) an d  p h o sp h o ro u s  acid 
(Akomin) w ere evaluated w ith and w ithout 
China clay. There w as no negative effect of 
the additive on disease control during  the 
second year also. Mancozeb w'ith China 
clay 100 g /h a  continued to be the m ost 
effective treatm ent. The applied panels 
could be distinguished bv the w hite colour.

7. P a tch  c a n k e r
The field experiment was conducted to 

evaluate the fungicides for patch canker 
disease control. Am ong the fungicides incor­
porated in rubberkote, mancozeb (Indofil M 
45, 10 g /k g ) followed by metalaxyl (Ridomil 
MZ, 5g /k g ) and thiophosphate (Kitazin 4 
m l/kg) w ere found to be effective. Among 
the o ther fungicides tried, phosphorous acid 
(Akomin 5 m l/kg) and benomyl (Benlate 4 
g /k g ) w ere also superior to Bordeaux paste

application. Thorough cleaning of w ound is 
essential for good control.
8. P h y s io lo g y  o f d ise a se  re s is ta n c e

Reactions of some Hevea clones to Cory- 
nespora leaf disease which were known to 
be tolerant/susceptible to abnorm al leaf fall 
and pow dery m ildew disease were studied. 
Detached leaves from 12 clones at light green 
stage were inoculated w ith spore suspen­
sions of 16 different Corynespora isolates 
collected from Kerala and Karnataka. The 
lesion size, veinal necrosis and developm ent 
of mycelium on both surfaces of leaves were 
considered for the level of resistance/sus­
ceptibility of these clones. Am ong the 12 
clones, G T 1 show ed resistan t/ tolerant reac­
tion while clones RRII 105, RRII 208, BD 10 
and RRIM 701 show ed susceptible reaction 
to alm ost all the isolates tested.
9. V aria tio n  a m o n g  iso la te s  o f Cory­

nespora
Fort)' different isolates of C. cassiicolawexe 

collected during 1999 season from rubber 
growing areas of Karnataka and Kerala.

Studies on variability am ong different 
isolates of C. cassiicola are in progress. 
Sensitivity of 20 isolates collected during 
1996-98 season to the fungicide benomyl 
was tested using poisoned-food technique. 
Pathogenecity tests of these 20 isolates in four 
different clones viz. RRII 105, GT 1, RRIM 600 
and PB 86 are initiated. Preliminary results 
show ed variation am ong the isolates in the 
degree of virulence, which indicates the 
presence of different strains of pathogen in 
the field. Studies on genetic variability' 
showed presence of different strains am ong 
Kerala and Karnataka isolates.
10. R o o t d ise a s e s  a n d  th e i r  c o n tro l 

The brown root disease control trial 
carried out at M anickal Estate w as com plet­
ed. The results show ed that the fungicides 
tridem orph (Calixin 80 EC) 0.05 and 1.0%, 
propiconazole (Tilt 25 EC) 0.1% and thiram



(Thiride 75 WP) 0.75% were on par with the 
methoxyethyl mercury chloride (0.15%) with 
regard to the effectiveness in disease con­
trol. MEMC being banned, could be re­
placed by these fungicides.

Observations on nursery trial on purple 
root disease were continued. In the trial on 
Poria root disease, the disease status of 
infected and neighbouring plants is being 
observed.
11. Coiynesporaleaf d isease and control

A detailed survey was conducted during 
the disease season to assess the damage in 
disease-prone areas in South Karnataka and 
North Kerala.

Experiment was conducted for the con­
trol of Corynespora leaf disease using dust 
formulation of systemic fungicides. The 
percentage reduction of disease was max­
imum with hexaconazole (Contaf) dust 
(Table Path. 4).

The efficacy of oil-based fungicides was 
also evaluated. Liquid formulation of man-

Table Path 4. Efficacy of d u s t fo rm u la tio n s in 
C orynespora  d isease  contro l

Treatment Dose ____________ _ Disease
Initial Final reduction (%)

Tridemorph
(Calixin 1.5%) 7 kg /ha 510 273
Carbendazim
(Bavistin 1.5%) 7 kg /ha 55.3 18.5
Hexaconazole
(Contaf 2%) 7 kg/ha 57.8 11.5
Control 55.5 514

80.10
7.39

cozeb (30%) + COC (10%) gave the best 
protection for leaves from the d isease (Table 
Path. 5).
12. E v a lu atio n  o f  d ise a s e s  o f  g e rm ­

p lasm , H P  a n d  o th e r  c lo n e s
12.1 S c reen in g  o f g e rm p la s m  a n d  o th e r  c lo n e s  

Observations were m ade on pow dery
mildew and Gloeosporium diseases in the 
IRCA clones in the trial at CES, Chethackal. 
Evaluation of pow dery m ildew  w as also 
carried out in different clone evaluation trials 
and germplasm garden m aintained a t CES.
12.2 M u ltid is c ip lin a ry  e v a lu a t io n  o f  c lo n e s  

The susceptibility  to Phytophthora  leaf
fall in the field w as ev a lu a ted  fo r the  test 
clones in Trials 1 and 2 o f Botany D ivision.

13. C ro w n  b u d d in g  f o r  p r o te c t io n  
a g a in s t a b n o rm a l le a f  fa l l  d ise a s e

The intensity of Phytophthora leaf fall 
and powdery m ildew diseases w as assessed 
in the experimental area at M alankara Estate. 
Powdery mildew incidence was m ild in  the 
three experimental blocks, w hereas the  ab­
normal leaf fall was less in crow n-budded 
plants compared to control (Table Path. 6).

Table Path. 6. In c id e n c e  o f P h y to p h th o r a  le a f  
fa ll in  c ro w n -b u d d e d  p la n ts

C row n clone L ea f r e te n tio n  (%)

Fx 516 
RRII 33 
PB 311 
(Control)

75.00
70.00
50.00

Treatm ent

T^bU. j> a lh . ;  Efficacy of oil-bast-d fu n g ic id es  in  C o rynespora  d is e a se  c o n t rol

Form ulation  Dose ^ ‘sease in cic*ence (%)
________ _________In itia l F ina l reduction(% )

C o p p e r oxychloride (56%) 
M ancozeb  (30%) +  COC (10%) 
M ancozeb  (75%)
M ancozeb  (50%) + COC (15%) 
C ontrol

P ow der
Liquid
P ow der
P ow der

8 k g /h a 56.2 28.5 49.29
6 L /h a 54.6 20.1 63.19
5 k g /h a 51.6 23.0 55.34
5 k g /h a 57.3 34.3 40.14

55.5 51.4 7.39



T h e  y ie ld  d a t a  f ro m  th e  e x p e r im e n ta l  
b lo c k s  w e r e  r e c o r d e d .

14. Im p ro v e m e n t o f  r u b b e r  a n d  cover 
c ro p s  th ro u g h  m ic ro b ia l in o c u la n ts

14.1 In v e s t ig a t io n s  o n  n o n -sy m b io tic  n itro g e n  
f ix in g  o rg a n ism s  

D ia m e te r  a n d  h e ig h t  o f  r u b b e r  s e e d l in g s  in  
p o t s  in o c u la te d  w i th  tw o  is o la te s  o f  A z o s p ir i l -  
I w n  a t  5 0  p e r  c e n t  a n d  75  p e r  c e n t  re c o m ­
m e n d e d  le v e ls  o f  n i t r o g e n o u s  fe r ti l iz e r  a n d  
c o n tro l  p l a n t s  a p p l ie d  w i th  fu ll d o s e  o f  n i t ro ­
g e n  w e r e  re c o rd e d  a f te r  s e v e n  m o n th s  g ro w th .

T h e  h e ig h t  a n d  d ia m e te r  o f  r u b b e r  s e e d lin g s  
i n o c u la te d  w i th  A z o s p i r i l l u m  i s o la te s  a t  lo w ­
e r  le v e ls  o f  n i t r o g e n o u s  f e r ti l iz e r  w e re  c o m p a ­
r a b le  w i th  th a t  o f  u n in o c u la te d  p la n ts  a p p l ie d  
w i th  fu ll  d o s e  o f  n i t r o g e n  (T ab le  P a th .  7).

T able  P a th . 7. E ffect o f A z o s p ir i l lu m  in o c u la ­
t io n  o n  g ro w th  o f  s e e d lin g s

T rea tm en t D iam e te r
(m m )

H eig h t
(m m )

A zo s p ir i l lu m  iso la te  1 + 
50%  N 8.20 130.2

A z o s p ir i l lu m  iso la te  1 + 
75%  N 9.00 135.4

A z o s p ir i l lu m  iso la te  2 + 
50%  N 8.20 140.6

A z o s p ir i l lu m  iso la te  2 + 
75%  N 9.00 142.2

U n in o c u la te d  contro l
w ith  100%  N 7.00 115.0

C D  (P=0.05) 1.85 36.0

R h iz o s p h e r e  s o i l  s a m p le s  w e r e  a l s o  c o l­
le c te d  f ro m  i n o c u la t e d  a n d  u n in o c u la t e d  
p l a n t s  a n d  th e  m ic r o b ia l  p o p u la t i o n  w a s  
e s t im a te d .  I n o c u la t e d  s e e d l in g s  r e c o r d e d  
h i g h e r  c o u n t s  o f  fu n g i ,  b a c te r ia  a n d  A z o s ­

p i r i l l u m .

T h in  la y e r  c h r o m a to g r a p h ic  (T L C ) s t u d ­
ie s  u s in g  d i f f e r e n t  A z o t o b a c t e r i s o la te s  h a d  
s h o w n  t h a t  th e s e  i s o l a t e s  a r e  c a p a b le  o f

p r o d u c in g  in d o le  a c e t ic  a c id ,  g ib b e re l l in  
a n d  c y to k in in .  T h e y  w e r e  a l s o  k n o w n  to  
p r o d u c e  p o ly s a c c h a r id e s  a n d  s id e r o p h o r e s .

E ffec t o f d i f f e r e n t  a n t ib io t ic s  ( te t r a c y ­
c l in e ,  e r y th r o m y c in  a n d  a m o x y l in e ,  a m p ic i-  
l in ) ,  w e e d ic id e s  ( g ly p h o s a te  a n d  d iu r o n )  
a n d  fu n g ic id e s  (B a v is tin ,  F y to la n  a n d  D i th ­
a n e  M -4 5 ) a t  v a r io u s  c o n c e n t r a t i o n s  o n  th e  
s u r v iv a l ,  g r o w th  a n d  n i t r o g e n a s e  a c t iv i ty  o f 
A z o to b a c te r  i s o la te s  w a s  a l s o  s tu d i e d .  T h e  
i s o la te s  s h o w e d  v a r i a t i o n  in  t o le r a n c e  a t  
d i f f e r e n t  c o n c e n t r a t i o n s  o f  th e s e  c h e m ic a ls .

S tu d ie s  w e r e  a l s o  in i t i a t e d  to  is o la te  
n i t r o g e n  f ix in g  B e ije r in c k ia  f r o m  d if f e r e n t  
r u b b e r  g r o w in g  a r e a s .

14.2 M ic ro b ia l a c tiv ity  in  so ils  u n d e r  cover 
c rops

S o il s a m p le s  w e r e  c o l le c te d  fo r  a n a ly s in g  
th e  m ic ro b ia l  p o p u la t i o n  a n d  s o il  n i t r o g e ­
n a s e  a c tiv i ty .  B a c te r ia  a n d  a c t in o m y c e te s  
c o u n t s  w e r e  m o r e  in  P u e r a r ia  p lo t s  w h i le  
f u n g a l  c o u n t  w a s  m o r e  in  M u c u n a  p lo t s .  
A z o to b a c te r  p o p u la t i o n  a n d  n i t r o g e n a s e  
a c t i v i t y  w e r e  h ig h  in  s o il  u n d e r  M u c u n a  
f o l lo w e d  b y  P u e ra r ia ,  w e e d s  a n d  p lo t s  
w i t h o u t  a n y  w e e d  o r  c o v e r  c ro p .

14.3 Im p ro v e m e n t o f p h o s p h a te  u p ta k e  o f  r u b ­
b e r  a n d  co v e r c ro p s  th ro u g h  m ic ro o rg a n ­
ism s

S o ils  u n d e r  H e v e a  ( c o l le c te d  f r o m  v a r i ­
o u s  r u b b e r  g r o w in g  lo c a l i t ie s )  w e r e  e x a m ­
i n e d  fo r  m y c o r r h i z a l  s p o r e  t y p e s  a n d  p o p ­
u l a t io n .  T h e  s p o r e  p o p u la t io n  v a r ie d  in  d if fe r ­
e n t  lo c a tio n s  f ro m  214  to  4 2 8  p e r  5 0  g  so il 
(T ab le  P a th .  8). M a jo r ity  o f  th e  V A M  s p o re s  
b e lo n g e d  to  G lo m u s  ty p e . M o re  t h a n  o n e  t y p e  
o f  G lo m u s  w e r e  fo u n d  in  th e s e  lo c a tio n s .

R o o ts  o f  r u b b e r  u n d e r  v a r i o u s  i n te r c r o p s  
l ik e  p in e a p p le ,  c o le u s ,  y a m ,  s w e e t  p o ta to ,  
P u e ra r ia , f o d d e r  g r a s s ,  c o f fe e ,  p e p p e r ,  a r ­
r o w  r o o t ,  e tc .  w e r e  s t a in e d  a n d  p e r  c e n t  r o o t  
in f e c t io n  b y  V A M  w a s  a s s e s s e d .  M y c o r r h iz ­
a l  s p o r e  c o u n t s  in  t h i s  s o i l  w e r e  a l s o  e s t i m a t ­
e d .  R e s u l ts  s h o w  t h a t  th e s e  in t e r c r o p s  h a v e



Location

Spore
count

P er cen t d is tr ib u tio n

G lom us
spp.

Acautospora
spp.

Sclerocvstis
sp p .

G igaspora
s p p .

U n id e n tif ie d

Nagercoil 407 75 10 10 2 3

Thiruvanan thapu ram 374 72 13 8 1 6

Punalur 413 70 12 10 2 6

K odum on 326 76 10 8 2 4

Chethackal 258 72 15 8 2 5

K ottayam 214 66 22 8 2 2
M undakayam 369 79 12 7 1 1
T hodupuzha 344 68 20 8 2 2
Kaladv 274 74 10 10 3 3
Puthukkad 314 70 14 12 1 3
Palakkad 428 82 10 4 2 2
Pullengode 230 76 10 11 1 2
K inalur 318 79 11 7 1 2
Kalpetta 330 70 15 10 2 3
Irittv 296 77 12 6 3 2
M angalore 262 74 13 7 2 4

some effect on VAM in rubber. The influ­
ence of these intercrops on rubber rhizo- 
sphere microorganisms like bacteria, fungi, 
actinomycetes and phosphobacteria was 
also studied.

15. P o llu tio n  s tu d ie s

Biologically inert materials were used to 
increase the surface area for the microorgan­
isms to act in the anaerobic digester. Addi­
tion of materials like broken stone, broken 
brick, plastic mesh and polyurethane foam 
has resulted 10.5 to 21.1 per cent increase in 
biogas production. Considerable reduction 
in the pollution parameters was also achieved 
due to the presence of these materials. Among 
the various materials, the reduction was 
more prominent with polyurethane foam. 
Polyurethane foam recorded BOD and COD 
removal efficiency of 88.0 and 85.5 per cent 
respectively. Total solids and suspended 
solids removal efficiency was also more with 
this treatment, while the gas production was 
also maximum. Field testing of this technol­
ogy is being carried out.

16. Pests  o f ru b b e r

16.1 R a in g u a rd  d a m a g in g  c r ic k e ts

Crickets, Gr\'llacr)'ssp. w ere found d am ­
aging the rainguard of the tapp ing  rubber 
trees during March to Novem ber. V arious 
insecticides as well as repellents have been 
tested against them. Application of used 
engine oil, cashew kernel oil and  neem  oil 
inside the polythene sheets w as found re­
ducing the dam age (Table Path. 9.).

Table Path. 9. E ffect o f  in s e c t ic id e s /r e p e l le n ts  
o n  th e  c r ick e ts

Treatm ent P er c e n t a tta c k  o f
____________ _____ crickets on rainguard
U sed en g in e  oil 
C ashew  kernel oil 
N eem  oil 
'M aro ti o il'
C asto r oil 
M ineral tu rp en tin e  
Phenyl 
Kerosene
C ontro l (un trea ted )

20.66
26.82
38.06
42.21
42.63
44.48
52.34
53.08
65.79



16.2 T e rm ite s
Termites, Odontotermes obesus, were 

found associated w ith rubber plants. The 
young p lants and  the external corky layer of 
the bark as well as the dried portion of the 
o ld  trees are  also found attacked  by 
O. obesus. The efficacy of various doses of 
chlorpyriphos in controlling termite attack 
is being evaluated.
16.3 N e m a to d e s

Studies on the inter-relationship of the 
population density  and infestation of root- 
knot nem atode, Meloidogyne incognita with 
seasons and soil tem perature are in progress. 
Generally, the h ighest population density is 
recorded in the u pper 10-20 cm soil depth 
and g radually  the num ber declined in lower 
depths. There w as significant differences in 
the nem atode population am ong monthly 
sam ples collected from different soil depths. 
M oderate rainfall was found to be the most

nem atodes. The incidence of root-knot 
infestation was also recorded from brown- 
budded eight-month-old rubber seedlings. 
16.4 S lu g s a n d  sn a ils

An in vitro study  has been conducted to 
test the efficacy of different chemicals viz. 
lime, copper sulphate, Bordeaux mixture, 
m etaldehyde, endosulfan, carbaryl and 
malathion in three form ulations (spray, dust 
and bait) against slugs Mariaella dussum- 
ieri Grey attacking rubber seedlings. The 
percentage m ortality of slugs at different 
time intervals, such as 24,48,72,96,120,144 
and 168 h  w as recorded. M axim um  m ortal­
ity (100%) w as recorded w ithin 24 h of 
treatm ent w ith the application of lime dust 
@ 5 g /p o t, w hich w as significandy superior 
to all the other treatm ents followed by that 
of lime spray 1% and m etaldehyde 2.5% 
bait. The treatm ents w ith carbaryl 0.11 and 
m alathion 0.05% spray were ineffective 
against the slugs (Table Path. 10).favourable condition for the p lan t parasitic

T ab le  P a th . 10. E ffec t o f d if fe re n t ch em ica ls  o n  th e  p e r  c e n t m o r ta li ty  o f  s lu g s  
P e r  cen t m o rta lity  a t  p e r io d ic  in te rv a ls

T rea tm en t 

L im e 1% sp ra y

L im e d u s t

M e ta ld e h y d e  ba it

C o p p e r  s u lp h a te  sp ra y

B o rd eau x  m ix tu re  
1%  sp ra y  

E n d o su lfa n  0.05%  sp ra y

C a rb a ry l 1%  sp ra y

M a la th io n  0.05%  sp ray

C o n tro l

24 h 48 h 72 h 120 h 144 h  168 h

53.00 
(46.92)
100.00
(90.00) 

33.33 
(35.22)
30.00

(33.00) 
26.67

(31.00)
20.00 

(26.07)

3.33
(7.00)
6.67

(12.72)
0.00

(1.28)

56.67 
(48.84)

0.00
(1.28)
53.33

(46.92)

43.33 
(41.07)
36.67

(36.93)
26.67 

(30.29)
10.00

(1843)
13.33 

(21.14)

0.00
(1.28)

73.33
(59.00) 

0.00 
(1.28)
73.33

(59.00)
53.33 

(46.92)
46.67

(43.00) 

40.00 
(39.15)
16.67

(23.86)
16.67

(23.86) 
0.00 

(1.28)

93.33
(81.44)

0.00
(1.28)
86.67 

(72.29)
76.67 

(61.21)
76.67 

(61.21)
46.67 

(43.07)
36.67 

(37.22)
16.67 

(23.86)
0.00

(1.28)

100.00
(90.00) 

0.00 
(1.28)

100.00
(90.00) 
80.00 

(63.93)
83.33 

(66.14)
53.33 

(46.92) 
46.67 

(43.08) 
20.00 

(26.57)

0.00
(1.28)

0.00
(1.28)
0.00

(1.28)
0.00

(1.28)
90.00 

(68 .86)

90.00 
(71.57) 
56.67 

(48.84)
53.33 

(46.92)
23.33 

(28.78)
0.00

(1-28)

0.00
(1.28)
0.00

(1.28)
0.00

(1.28)
93.33 

(81.14)

93.33 
(77.71) 
60.00 

(50.85) 
56.67 
(48.84) 
30.00 

(33.00)
0.00

(1.28)

CD (P=0.05) 12.53 9.60 7.92 14.08 5.94 4.45 11.77
L U  \ I - I ' . UJ I  --------------------------- --------------------------
F ig u re sT n  p a re n th e se s  a re  t ra n s fo rm e d  v a lu es



16.5 Scale insect and  m ealy bug

Application of chlorpyriphos 0.1% was
found effectiv e in controlling scale insect, 
Saissetia nigra and mealy bugs, Ferrisiana 
virgata, attack on rubber seedlings.

16.6 Borer beetles

There are several beetles enter in the 
w oody tissue m ostly as secondary' invad­
ers. The borers invade in partially dried 
rubber tissues due to disease, lightning 
and brown bast. Experiment was under­
taken to m anage the borer attack in 
rubber plantations using different insec­
ticide formulations. Treatment with in­
secticides on the borer beetle-affected 
portion with lindane 0.32%, carbarylO.5% 
and chlorpyriphos 0.4% was found fairly 
effective for the control of the beetles 
(Table Path. 11).

Tabie Path. 11. C ontro l o f bo re r bee tles

Treatm ent C oncentration  P e rc e n t 
( *  a.i.) control

C arbary! 50 WP 0.50 51.24
L indane 6.5 WP 0.32 55.43
F anvalerate 6.5 WP 0 3 2 25.65
M alathion 50 EC 0.50 42.76
C h lo rpy riphos 20 EC 0.40 46.26
D ichlorvos 80 EC 0.40 45.25
M onocro tophos 40 EC 0.40 , 38.56
Phosphom idon  100 EC 0.50 39.76
Q uina lphos 25 EC 0.50 44.45

Contro l (un treated) 1.15

16.7 M o o p ly  bee tles

Mooply beetle (Lvpmps corticollis) is 
causing serious menace in the houses locat­
ed near rubber growing areas. The beetles 
swarm into the buildings at dusk and aggre­
gate on roof and walls. It produces bad 
odour and causes skin blisters when touched.

The biology of m ooply beetles w as studied. 
The beetles rem ain quiescent d u rin g  the 
monsoon. By December and  January, they 
fly back to the rubber p lan ta tion  and  feed 
on the fallen sem i-dried green leaves. They 
lay eggs, hatch and grow  to a d u lt in tw o 
months time. For control of the m ooply 
beetle sheltered on the houses, the  insecti­
cides viz. fenvalarate 0.05%, ch lorpyriphos
0.2% and carbary l 0 .2% w e re  fo u n d  
effective.

16.8 M ites

Mite incidence w as observed on Mucuna 
bracteata grown at HBSS Nettana, Karnataka 
during February to April. The m ite was 
identified as Brevipalpus obovatus Danna- 
dieu, Tenuipalpidae, Acari. The m ites w'ere 
cultured in the laboratory for biological 
studies.

17. B ee-k eep in g  in  r u b b e r  p la n ta t io n s

The attack of bee-hunting b ird , Merops 
orientalis on Apis mellifera colonies w as 
observed to be more. TSBV disease in ten­
sity in Apis cerana indica colonies w as 
comparatively low d u rin g  1998-99 season. 
Further steps on m ultiplication of disease- 
free colonies and com parative s tud ies on 
the performance of Indian honey  bees in six 
and eight-frame hives are in progress.

18. V erm icu ltu re

Mass culturing of Eudrillus eugeniaehas 
been standardized. The nitrogen, p h o sp h o ­
rus and potassium levels in verm icom post 
have been worked out. M icrobial p o p u la ­
tion of fungi, bacteria, phosphobacteria 
Azotobacter and actinomycetes w as d e te r­
mined. Rubber wood saw dust w as found  as 
a good additive in the sem i-decom posed 
agricultural wastes feed for the worm s. 
Cellulolytic fungi were isolated from the 
vermicompost.



19. E tio lo g y  o f ta p p in g  p a n e l d ry n ess

Chemical treatm ents for sym ptom  re­
m ission in TPD-affected trees were conduct­
ed in two estates on PB 235 and RRII 105.

The treatm ents including tetracycline 
(10000 ppm ), penicillin G (500 ppm ), carben- 
dazim  (Bavistin 10000 ppm ) and Flagyl 
(500 ppm ) w ere im posed using  specially 
designed  p ressure  injection devices. Each 
tree w as injected twice in a m onth. The 
chem icals selected w ere for testing their 
effects against specific pathogenic forms 
viz. tetracycline for phytoplasm a, penicil­

lin for bacteria/R LO , Flagyl against p ro to­
zoa and carbendazim  against fungi.

The results of chemical treatm ent were 
similar between locations and different stag­
es of TPD. At Vaniampara Estate in clone 
RRII 105, the treatm ents with tetracycline 
indicated recovery in three of the four plants 
in seventh and fourth year of tapping. At 
M alankara Estate (clone PB 235) also similar 
recovery w as obtained at fifth and third 
year of tapping. At both the locations, there 
w as an increase in disease percentage in 
plants treated w ith penicillin.

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

The Division has been working on both 
basic and  applied research in the different 
priority  areas such as environm ental phys­
iology, physiology of growth and yield, root 
stock-scion interactions, tapping  panel dry­
ness and ecological aspects of natural rub­
ber cultivation.
1. E c o p h y s io lo g y  o f H evea
1.1 Evaluation for drought tolerance

A field s tu d y  w as conducted in RRII, 
Kottavam  using  five Hevea clones viz. 
RRII 105, SCATC 88-13, PB 260, RRIM 600
and Flaiken 1. Treatments w ere imposed on 
one-year-old polybag plants kept in two 
separate  blocks in February. Fifteen plants 
each were w atered on alternate days and 
the o ther 15 per clone were not irrigated and

allowed to attain w ater deficit in soil. Me­
teorological data and m oisture content in 
soil revealed that soil d rought and high 
atm ospheric tem perature prevailed during  
the period of study in the m onths of Febru­
ary and M arch (Tables Phys. 1 and 2).

Table Phys. 2.Per cent moisture content in irri­
gated and water-stressed poly­
bag soils

Moisture (%)
Soil depth Irrigated Unirrigated

(cm) soil soil

February 0 0 -1 5 19.06 10.71
15 -3 0 21.43 12.68

March 0 0 -1 5 18.71 08.55
1 5 -3 0 20.54 10.91

Month (1998)

January
February
March
April
May

Table Phys. 1. Weather parameters of RRH, Kottayam

Temperature (°C) Relative
_____ ___________ —- humid it)'

(%)Maximum

333
34.5
36.1 
35.8
34.2

Minimum
2 l i
23.8
24.3
25.3 
25.6

85

90
91

Rainfall
(mm)

33.6

38.4
115.3
150.9



Phvs 3 Leaf characteristics in  irrigated  (C) and  w at e r e d  (S> p o ly b ^ g -g ro w n  , . ! *

- L s ----- E 5 T S S ------- Ch lorophyir     < MSLeaf Lear area »«■' 7 - <- • . , >
num ber t a v l  (m g /o r r )  ( m g / j j r e h j ^ b u a / b in ju ry

SCATC 88-13 C  
S

H aiken  1 C

39.8 ±8 .1  90.1 ± 3-2 39.9 ± 1 .9
29.3 ± 4.9 53.1 ± 2.8 77.2 ± 6.7
45 1 ± 72 86.2 ± 7.4 34.2 ± 19

67.4 ± 5

RRII 105 C
S

PB 260 C 
S

22.2 ± 2 5  
44.9 ± 7.4 97.6 ± 7.9
25.7 ± 3.0

84.5 ± 3.3 
50.4 t  5.4

53.1 ± 4,5 78.7 ±  5.5
54.2 ±  5.6 107 ± 4.6 50.9 ± 2.8
19.1 + 3.8 59.6 ±  2.1 88.3 ± 3.5

RRIM 600 C  32.7 ± 2.4 69.5 ± 4.6 55.3 ± 3.4
S 26.5 ±  3.8 55.9 ± 3.3 95.1 ±  3.3

3.23 ± 0.07 
2.40 ± 0.05 
2.73 ±  0.06 
] .94 ± 0.06 
3.63 ± 0.10 
2.57 ± 0.09 

2.97 ± 0.11 
2.05 ± 0.23 
3.27 ±  0.14 
2.76 ± 0.07

3.76
3.43
3.79
3.52
3.51
3.34
3.74
3.38
3.69
3.50

60.5 ± 0.8 
44 . 2  ± 2 .1

37 .0  ±  1.6
23 .7  ±  1.3
48.8 ±  0.5
33.2 ± 0.9
42 .0  ±  1.3
36 .6  ±  1.8
38 .2  ±  2.7
31.2 ±  2.2

f o llo w e d  b y  R R II 105 . In  p l a n t s  e x p e r i e n c ­
in g  w a te r  d e f ic i t  s t r e s s ,  t h e  i n ju r y  w a s  
c o m p a ra t iv e ly  lo w  in  c lo n e  R R IM  6 0 0  a n d  
H a ik e n  1, in d i c a t in g  th e  p r e s e n c e  o f  m o r e  
s ta b le  m e m b r a n e s  a n d  t h e i r  t o l e r a n c e  to  
d r o u g h t  (T ab le  P h y s .  3).

T h e  p h y s io lo g ic a l  f u n c t io n in g  o f  p l a n t s  
w a s  m o n i to r e d  b y  m e a s u r i n g  th e  le a f  w a t e r  
p o te n t ia l  V 1 a n d  p h o t o s y n t h e t i c  r a t e s  in  
F e b ru a ry  a s  w e l l  a s  i n  p e a k  s t r e s s  p e r i o d  o f  
M a rc h  (T ab le s  P h y s .  4  a n d  5 ). T h e  i r r i g a t e d  
p la n ts  m a in t a in e d  h ig h  le a f  w a t e r  s t a t u s  
a n d  i t  d r a s t ic a l ly  d e c l in e d  in  w a t e r  d e f ic i t  
p la n ts  a t  th e  p e a k  t im e  o f  p h o t o s y n t h e s i s .  In  
i r r ig a te d  s o i ls ,  th e  l e a v e s  o f  c lo n e  R R II  105  
e x h ib i te d  h ig h  w a te r  p o t e n t i a l s  a n d  u n d e r  
s t r e s s  c o n d i t io n s ,  t h e  c lo n e s  R R U  105  a n d  

Table Phys. 4 .Physio logical characteristics in  irrig a ted  (Cl an d  w a te r-s tre sse d  (S) p o ly b a g  p la n ts

S ig n if ic a n t v a r ia t io n s  in  lea f a re a , w a x  
c o n te n t  a n d  c h lo ro p h y lls  w e re  o b s e rv e d  in 
ir r ig a te d  a n d  w a te r -s t re s s e d  p la n ts .  A t 
p e a k  s t re s s  p e r io d  (M arch ), th e  n u m b e r  o f 
g re e n  le a v e s  p e r  s ta n d  w a s  lo w  in  RRII 105 
a n d  PB  260. U n d e r  s t re s s  c o n d itio n s ,  18 p e r  
c e n t  re d u c t io n  in  le a f  a re a  w a s  o b s e rv e d  in 
c lo n e  R R IM  600 a n d  it  w a s  m a x im u m  in  
c lo n e  PB 260  (64% ). H o w e v e r , in  n o rm a l 
ir r ig a te d  c o n d itio n s ,  c lo n e  PB  260  m a in ­
ta in e d  h ig h e r  le a f a re a  p e r  p la n t.  A d d itio n a l 
d e p o s itio n  o f  w ax  a m o n g  s tre s s e d -p la n ts  
w a s  m in im u m  in  c lo n e  RRII 105 (28 m g / 'c n r )  
a n d  m a x im u m  in  H a ik e n  ] (50 m g / c m 2). 
T o tal ch lo ro p h y lls , c h lo ro p h y ll  a ,  b  a n d  a / b  
r a t io  d e c re a s e d  in  w a te r  d e f ic it  p la n ts .  T h e  
p e r  c e n t  ce ll m e m b ra n e  in ju ry  (C M S) w a s  
h ig h e r  in  le a v e s  o f c lo n e  S C A T C  88-13

VI
(-bar)

M id-day 
V I (-bar)

A
(W m ol/m -/s)

SCATC 88-13 C 10.1 ± 0.7 20.9 0,9 11.72
S 18.9 ± 0.8 25.2 ± 1.0 5.11 + 0.7

H aiken  1 c 32.3 ± 1.2 22.0 ± 0,8 3.93
17.4 ± 0.7 25.6 ± 1.1 1.71

RRII 105 c 9.7 ±  0.6 21.9 ±0.9 9.39

PB 260
21.4 ±  0.6 28.4 ± 1.1 0.67 + 0.1

c 15.3 ± 1.0 23.4 + 0.8 4.99s 21.4 ± 0 .6 29.7 ± 0.9 0.29
RRIM 600 c 10.9 t  0.5 21.8 ± 0.6 10.40

± 0 .6 24.9 ± 1.1 3.37 ± 0.2

gs
( m o l / t r r / s )

E

1.13 ± 0.09 
0.54 + 0.04 
0.38 ± 0.03 
0.30 ± 0.01 
0.91 ± 0.61 
0.26 ±  0.01 
0.42 ± 0.02 
0.27 ±  0.01 
0.86 ± 0.01 
0.33 ± 0.01

( m m o l /m ’/ s )

34.04 ± 1.10
25.35 ± 0.7 
23.96 ±  0.2 
20,38 ± 0.3 
34.11 ±  0.9
19.35 ±  0.3 

26.22 ± 0.2
16.05 ± 0.2 
34.45 ± 0.2 
21.09 ± 0.4



T ab le  Phy; . 5.Physiological characteristics in irrigated (C) and water-stressed (S) 
(March)

p o ly b a g  p la n ts

VI
(-bar)

M id -day  
MM (-bar)

A
(U m o l/m V s) (m o l/m V s )

E
(m m o l/ m 2/s )

SCA TC  88-13 C  
S

11.8 ± 0.8 
22.8 ±  0.4

26.2 ±  0.5
29.2 ± 0.5

9.86 ± 0.37 
0.61 ± 0.08

0 .64 ± 0.04 
0.18 ± 0.01

26.94 ±  0.59 
17.30 ±  0.15

H a ik en  1 C
s

14.3 ± 1.3 
21.7 + 1.1

26.9 ± 1.1 
29.6 ±  1-1

3.40 ± 0.28 
0.71 ± 0.15

0.26 ± 0.01 
0.20 ±  0.01

19.88 ±  0.25 
18.75 ±  0.43

RRII 105 

PB 260

c
s
c
s

13.7 ±  0.8 
23.6 ±  0.8 
14,3 ±  1.3 
24.9 ±  0.9

28.1 ± 0.9 
33.4 ± 0.9 
28.9 ±  0.9 
32.0 ± 0,9

9.78 ± 0.55 
0.78 ±  0.10 
4.73 ±  0.26 
0.01 ±  0.01

0.71 ±  0.96 
0.17 ±  0,01 
0.25 ± 0.01 
0.01 ± .001

26.85 ± 0.96 
17.65 ±  0.21 
21.22 ±  0.27 
18.69 ± 0.19

RRIM  600 c
s

13.2 ±  1.5 
19.9 ± 0.9

25.9 ± 1.5
27.9 ±  1.1

6.64 ± 0.15 
1.03 ±  0.07

0.36 ± 0.01 
0.20 ± .006

26.11 ±  0.27 
18.63 ±  0.28

PB 260 sh ow ed  low leaf w ater sta tus as 
ind ica ted  by  m ore negative w ater poten- 
tial values. 'S im ilarly , the m id-day  values 
w ere found  in w ater deficit p lan ts of 
PB 260 and  RRII 105. At peak stress 
p erio d  (M arch), the m id -day  values were 
as low as -32 to -33 bars in clones PB 260 
and  RRII 105 ind icating  the acute w ater 
scarcity  in leaves.

Clonal variations in net assimilation rate 
was evident in the am ount of CO- fixed by 
various clones. The irrigated plants of 
SCATC 88-13 exhibited high photosynthetic 
rate and Haiken 1 the lowest (Table Phys. 4). 
The clones SCATC 88-13, RRIM 600 and 
H aiken 1 had comparatively stable net as­
similation rates and highly inhibited in clones 
RRII 105 and PB 260. During severe stress 
periods, the net carbon assimilation (A) was

 ̂id u ie  l l i y s .  J ) .  > i iE o m u w * *  — -----------'o ~ '
decreased by half and all drought-imposed 
plants exhibited low transpiration (E) rates.

The biochemical estimations of total sug­
ars and starch contents in leaves of irrigated 
and water-stressed plants are shown in Table 
Phys. 6. Sugar content decreased in leaves as 
a result of water stress in plants. The variation 
was found less in clone RRIM 600 and it 
revealed that the carbohydrate synthesis was 
less affected in these plants. Contrastingly, the 
starch content in leaves increased due to 
imposition of water deficit stress. Maximum 
accumulation of starch in drought conditions 
was noticed in clones RRIM 600 and Haiken 1 
probably playing a role in osmotic adjustment 
of drought-affected leaves.

The reduction in loss of leaves, leaf area, 
the increase in stability of cell m em branes, 
accumulation of m ore cuticular waxes, m in­almost nil or ceased to a minimum rate 

Table Phys. , ,Total sugar and starch contents in leaves of irrigated and wate,stressed po.ybag
p la n ts

fresh  w e ig h t S tarch m g / g  fresh  w e ig h t

C lo n e Irr ig a ted
p la n ts

U n irrig a ted
p la n ts

Irriga ted
p la n ts

U m rn g a te a
p la n ts

SC ATC 88-13 54.95 ± 2-10 
H a ik en  1 60.02 *  3.25 
RRII 105 59.02 ±  4.20 
PB 260 76.91 ± 4-30

45.16 ± 3.50 
52.06 ± 2.37 
45.39 ±  1-60 
64.11 ± 4.00 
53.48 ± 1.60

78.94 ±  3.90 
74.15 ± 6.55 
79.76 ±  2.70 
86.19 ±  4.40 
91.97 ± 8.40

93.30 i  4.50 
110.28 ±  5.16 

93.82 ±  6.90 
94.68 ±  4.80 

112.71 ± 5.50--- ---——-—------



imum loss of photosynthetic pigments, bet­
ter leaf water status and maintenance of 
some level of photosynthetic activity under 
extreme water deficit conditions indicated 
that clones RRIM 600 and Haiken 1 were 
comparatively more tolerant to drought 
than RRII 105, SCATC 88-13 and PB 260.
1.2 Irriga tion  ex perim en t (RRS, D apchari)

An experim ent was conducted  in 
10-vear-old plants at RRS, Dapchari on 
RRIM 600. The trees were under 1.00 ETc 
irrigation during sum m er and one set of 
trees were left as unirrigated (control). 
During the sum m er season of 1998 on­
w ards the schedule of irrigation was al­
tered. The 1.00 ETc-irrigated plants were 
divided into two groups and one was being 
irrigated with 1.00 ETc and another with 
1 /3  of 1.00 ETc level. At the end of summer, 
the physiological changes were assessed in 
partially irrigated plants.

Total chlorophyll content in the leaves 
was significantly less in rainfed plants, but 
similar in full and partially irrigated plants 
(Table Phys. 7). The chlorophyll a /b  ratio 
was more in unirrigated than irrigated plants. 
The unirrigated plants had less leaf soluble 
proteins and total proteins. Among the 
different levels of irrigated plants, there was 
no significant difference in protein levels.

The photosynthetic capacity of leaves was 
studied in full, partial and rainfed plants.

There was no difference in the photosynthetic 
O, evolution rate between full and partially 
irrigated, but 37 per cent reduction was 
observed in rainfed trees compared to 1.00 ETc 
trees. The bark respiration rate m easured in 
soft bark tissues also showed no  significant 
difference between full and partially irrigated 
plants (Table Phys. 7).
1.3 Physio-biochemical com parison of drought 

tolerant and susceptible clones

Leaf and bark samples of trees represent­
ing high and low yield, high and low' girth 
were collected from the polyclonal seedling 
area at RRS, Dapchari. Biochemical compo­
nents (sugars, phenols, proteins, am ino acids 
and glutathione) and activities of peroxidase, 
polyphenol oxidase, catalase, ascorbate per­
oxidase and superoxide dism utase w ere esti­
mated (April and October 1998). The project 
was started in 1996 and the results of this 
study (three yeais data) are being analysed.

1.4 M o lecu la r lev e l re sp o n se s  to  lo w  t is s u e  
w a te r  s ta tu s

As p art of this experiment, a field study  
was conducted at RRS, Dapchari from 1996. 
The objective of the experim ent w as to 
examine the biochemical changes in various 
tissues of rubber plants associated w ith 
drought. A m ature plantation of RRIM 600 
was selected for the study. A p a rt of the 
plantation is irrigated during  sum m er and 
another part is left unirrigated. Biochemical

Table Phys. 7 .C h lo ro p h y Il and  p ro te in  co n ten ts  o f leav es, p h o to sy n th e tic  O z e v o lu tio n  ra le  a n d  
________  ba rk  re sp ira tio n  ra te  in  u n irr ig a ted , fu ll (1.00 ETc) a n d  p a r tia lly  ir r ig a te d  p la n ts

Irrigation
Total 

chlorophyll 
(mg/g fresh 

weight)

Chlorophyll
a/b

Proteins Photosynthetic 
(mg/g fresh weight) (Revolution
----------------------— (relative
Soluble Total units)

Respiration 
(nmols 0 2/  

mg dry 
weight/min)

1.00 ETc 4.66 ± 0.08 1.84 39.40 ± 0.60 92.30 ± 1.40 4.2 ± 0.19 592 ± 40.4
Partial* 4.55 ± 0.05 1.94 35.70 + 1.04 93.50 ±1.40 4.3 ± 0.14 642 + 36.2
L 'm rrigated 2.70 ± 0.06 3.1 26.70 ± 1,31 81.03 ± 1.60 2.7 ± 0.17
±SE n = 6-10 4 1/3 of 1.00 ETc



Table P h y s. 8 .B io ch em ica l co m p o s itio n  (m g/g  fre sh  w e ig h t o f tis su e )  a n d  a c tiv itie s  o f sca v e n g in g  
e n z y m e s  ( re la tiv e  u n its /m g  f re sh  w e ig h t o f tis su e )

B io c h e m ic a l
c o m p o n e n t I r r i g a t e d

S u m m er P ost-m o n so o n

R ainfed

30.30 ± 0.60 
22.50 ±  1.00 

3.10 ±  0.06 
2.80 ±  0.06 
2.34 ± 0.09 

0.919 ± 0.08 
0.138 ±  0.01 

5.24 ± 0.27 
0.742 ± 0.09 

2.92 ± 0.13

= 15

S o l u b le  s u g a r  
P r o te in
F r e e  a m i n o  a c id s  
P h e n o ls  
G l u t a t h i o n e  
P o l y p h e n o l  o x id a s e  
C a ta l a s e  
P e r o x id a s e  
A s c o r b a t e  p e r o x id a s e  
S u p e r o x id e  d i s m u ta s e  

A verage  v a lu e s  o f  tw o  y e a rs  d a ta  

com position and  certain scavenging en- 
zvm es in the leaves w ere analysed and the 
results are show n in Table Phys. 8.

The resu lts show  that the leaf protein 
content d id  n o t change w ith irrigation 
trea tm en t e ither in sum m er or in  the post­
m onsoon season. But the concentration of 
free am ino acids w as significantly m ore in 
the leaves of the  unirrigated  than the 
irriga ted  trees d u rin g  sum m er. The con­
centra tion  of soluble sugars w as sim ilar in 
the post-m onsoon season, but less in the 
rainfed  than  the irrigated  trees in the 
su m m er season. Total g lutathione and 
phenol contents in the leaves d id  not 
change betw een  the irrigated and rainfed 
trees d u r in g  peak  sum m er. The activities

24.50 ± 0.55 
23.80 ± 0.50 

5.20 ± 0.10 
3.90 ± 0.05 
3.38 ± 0.07 

0.517 ± 0.07 
0.191 ±  0.01 

2.29 ±  0.14 
0.273 ± 0.02 

2.44 ± 0.14

Irriga ted R ainfed

39.20 ±  1.30 
22.00 ± 0.85 

3.60 ± 0.08 
3.80 ± 0.06 
3.20 ± 0.07 

1.054 ± 0.04 
0.114 ± 0.02 

7.79 ± 0.10 
0.318 ± 0.01 

5.86 ± 0.08

40.50 ± 1 8 0  
22.20 ±  0.90

4.00 ± 0.10
4.00 ± 0.10 
3.30 ± 0.11
1.01 ±  0.06 

0.188 ± 0.02
4.77 ±  0.22 

0.469 ±  0.04 
5.52 ± 0.22

of polyphenol oxidase, peroxidase, ascor­
bate peroxidase and superoxide dism utase 
were significantly less, b u t that of catalase 
was m ore in the rainfed trees than  the 
irrigated trees during  summer.
1.5 M o le c u la r  lev e l re sp o n se s  to  low  te m p e r­

a tu re  s tre ss  
A field study was conducted at RRS, 

Agartala during January 1996 to examine 
the biochemical changes in leaf tissues 
associated w ith low tem perature. Biochem­
ical com ponents and som e scavenging en­
zymes were analysed and the results are 
shown in Table Phys. 9.

The results show that the concentration 
of soluble proteins decreased, b u t that of 
free am ino acids did not change in  the 

trees ----- ■ .
Im a /a  fre sh  w e ig h t o f tis su e )  a n d  a c tiv itie s  o f s c a v e n g in g  

T ab le  P h y ,  ^ h e n u c a , we i g h , l .  .is su e )

--------- ------------- - RRII 1 05_________ I
RRIM  600

B io c h e m ic a l
c o m p o n e n t

S o l u b le  s u g a r  
P r o t e in
F r e e  a m i n o  a c id s  
P h e n o l s
T o ta l  g lu t a t h i o n e  
P o l y p h e n o l  o x id a s e  
Catalase
A s c o r b a t e  p e r o x id a s e  
S u p e r o x id e  d i s m u t a s e  

P e r o x id a s e

W in te r P o s t - m o n s o o n W in te r  P o s t - m o n s o o n

61.3 ± 0.82 
21.6 ±  0.27 

3.0 ± 0.28 
5.4 ±  0.10 
4.7 ± 0.13 

1.75 ± 0.08 
0.238 ±  0.02 
0.578 ± 0.01 

3.13 ± 0.19 
6.49 ± 0.28

41.3 ± 1.23
32.3 ± 1.28 
2.8 ± 0.11 
3.8 ± 0.25 
3.6 ±  0.09

1.25 ±  0.08 
0.192 ± 0.016 

2.45 ± 0.30 
6.43 ± 0.08 

8.2 ±  0.45

73.7 ± 1.05 
28.1 ± 0.28 

3.2 ±  0.18
5.1 ± 0.10
5.2 ± 0.05 

0.884 ± 0.07 
0.134 ±  0.01

0.53 ±  0.01 
2.12 ± 0.15 
4.81 ± 0-23

32.9 ± 1.39 
32.1 ±  0.65 

3.0 ±  0.18 
3.7 ±  0.20 
2.4 ±  0.11 

0.775 ± 0.08 
0.614 ±  0.06 

1.97 ± 0.15 
5.19 ± 0.08 
6.87 ±  0.45

A v erag e  v a lu e s  o f  tw o  y e a r s  d a ta ; n  = 15



irnum loss of photosynthetic pigments, bet­
ter leaf water status and maintenance of 
some level of photosynthetic activity under 
extreme water deficit conditions indicated 
that clones RRIM 600 and Haiken 1 were 
comparatively more tolerant to drought 
than RRII 105, SCATC 88-13 and PB 260.
1.2 Irrigation  experim en t (RRS, D apchari)

An experim ent was conducted in 
10-year-old plants at RRS, Dapchari on 
RRIM 600. The trees were under 1.00 ETc 
irrigation during summer and one set of 
trees were left as unirrigated (control). 
During the summ er season of 1998 on­
wards the schedule of irrigation was al­
tered. The 1.00 BTc-irrigated plants were 
divided into two groups and one was being 
irrigated with 1.00 ETc and another with 
1 /3  of 1.00 ETc level. At the end of summer, 
the physiological changes were assessed in 
partially irrigated plants.

Total chlorophyll content in the leaves 
was significantly less in rainfed plants, but 
similar in full and partially irrigated plants 
(Table Phys. 7). The chlorophyll a /b  ratio 
was more in unirrigated than irrigated plants. 
The unirrigated plants had less leaf soluble 
proteins and total proteins. Among the 
different levels of irrigated plants, there was 
no significant difference in protein levels.

The photosynthetic capacity of leaves was 
studied in full, partial and rainfed plants.

There was no difference in the photosynthetic
O, evolution rate between full and partially 
irrigated, but 37 per cent reduction was 
observed in rainfed trees com pared to 1 .(X) ETc 
trees. The bark respiration rate m easured in 
soft bark tissues also showed no significant 
difference between full and partially irrigated 
plants (Table Phys. 7).
1.3 P h y sio -b iochem ica l c o m p a riso n  o f d ro u g h t 

to le ra n t a n d  s u s c e p t ib le  c lo n e s

Leaf and bark samples of trees represent­
ing high and low yield, high and low girth 
were collected from the polyclonal seedling 
area at RRS, Dapchari. Biochemical com po­
nents (sugars, phenols, proteins, am ino acids 
and glutathione) and activities of peroxidase, 
polyphenol oxidase, catalase, ascorbate per­
oxidase and superoxide dism utase were esti­
mated (April and October 1998). The project 
was started in 1996 and the results of this 
study (three years data) are being analysed.

1.4 M o lecu la r  lev e l re s p o n s e s  to  lo w  tis s u e  
w a te r  s ta tu s

As part of this experim ent, a field study  
was conducted a t RRS, Dapchari from  1996. 
The objective of the experim ent w as to 
examine the biochemical changes in various 
tissues of rubber p lan ts associated with 
drought. A m ature plantation of RRIM 600 
was selected for the study. A p a rt of the 
plantation is irrigated during  sum m er and 
another part is left unirrigated. Biochemical

Table Phys. ^ C h lo ro p h y ll and  p ro le in  co n ten ts  o f leav es, p h o to sy n th e tic  O , e v o lu t io n  ra te  a n d  
_____________ b , rk  resp ira tion  rale in u n irr ig a ted , fu ll 11.00 ETc) a n d  p a r t ia l ly  ir r ig a te d  p la n ts

Irrigation
Total 

chlorophyll 
( m g /g  fresh 

w eight)

C hlorophyll
a /b

Pro tein s P h o to sy n th e tic  
( m g /g  fresh  w eigh t) (R e v o lu tio n  

(re la tive
Soluble Total un its)

R e sp ira tio n  
(nm ols O , /  

m g  d ry  
w e ig h t /m in )

1.00 ETc 

P a rtia l ' 

U nirrigated

4.66 ± 0.08 

4.55 ±  0.05 

2.70 t  0.06

1.84

1.94

3.1

39.40 ±  0.60 92.30 ± 1.40 4.2 ± 0.19

35.70 ± 1.04 93.50 ± 1.40 4.3 ± 0.14

26.70 ± 1.31 81.03 ±  1.60 2.7 ± 0.17

592 ± 40.4 

642 ±  36.2

±SE n  = 6-10 * 1 /3  of LOO ETc —



Table P h y s. 8 .B io chem ica l co m p o s itio n  (m g/g  fresh  w e ig h t o f tis su e )  a n d  ac tiv itie s  o f sc a v e n g in g  
e n z y m e s  ( re la tiv e  u n its /m g  fre sh  w e ig h t o f tissue)

Biochemical S u m m er P o st-m o n so o n

co m p o n e n t

S o lu b le  su g a r  
P ro te in
F ree  a m in o  ac id s  
P h en o ls  
G lu ta th io n e  
P o ly p h e n o l o x id ase  
C atala.se 
P e ro x id a se  
A sc o rb a te  p e ro x id a se  
S u p e ro x id e  d ism u ta se

Irrig a ted Rainfed

30.30 ± 0.60 
22.50 ± 1.00 

3.10 ± 0.06 
2.80 ±  0.06 
2.34 ± 0.09 

0.919 ± 0.08 
0.138 ± 0.01 

5.24 ±  0.27 
0.742 ± 0.09 

2.92 ± 0.13

Irriga ted R ainfed

24.50 ± 0.55 
23.80 ± 0.50 

5.20 ± 0 . 1 0  
3.90 ± 0.05 
3.38 ±  0.07 

0.517 ± 0.07 
0.191 ±  0.01 

2.29 ± 0.14 
0.273 ±  0.02 

2.44 ± 0.14

39.20 ± 1.30 
22.00 ± 0.85 

3.60 ±  0.08 
3.80 ±  0.06 
3.20 ± 0.07 

1.054 ±  0.04 
0.114 ±  0.02 

7.79 ± 0.10 
0.318 ±  0.01 

5.86 ± 0.08

40.50 ±  1.80 
22.20 ±  0.90

4.00 ±  0.10
4.00 ± 0.10 
3.30 ± 0.11
1.01 ± 0.06 

0.188 ±  0.02
4.77 ± 0.22 

0.469 ± 0.04 
5.52 ± 0.22

A verage  v a lu es  o f  tw o  ye a rs  d a ta ; n  = 15 

c o m p o s i t i o n  a n d  c e r t a in  s c a v e n g in g  e n ­
z y m e s  in  t h e  l e a v e s  w e r e  a n a ly s e d  a n d  th e  
r e s u l t s  a r e  s h o w n  in  T a b le  P h y s .  8.

T h e  r e s u l t s  s h o w  t h a t  t h e  le a f  p r o t e in  
c o n t e n t  d i d  n o t  c h a n g e  w i t h  i r r i g a t io n  
t r e a t m e n t  e i t h e r  in  s u m m e r  o r  i n  t h e  p o s t ­
m o n s o o n  s e a s o n .  B u t  t h e  c o n c e n t r a t i o n  o f  
f r e e  a m i n o  a c id s  w a s  s ig n i f i c a n t ly  m o r e  in  
t h e  l e a v e s  o f  t h e  u n i r r i g a t e d  t h a n  th e  
i r r i g a t e d  t r e e s  d u r i n g  s u m m e r .  T h e  c o n ­
c e n t r a t i o n  o f  s o l u b l e  s u g a r s  w a s  s im i l a r  in  
t h e  p o s t - m o n s o o n  s e a s o n ,  b u t  l e s s  i n  th e  
r a in f e d  t h a n  th e  i r r i g a t e d  t r e e s  in  th e  
s u m m e r  s e a s o n .  T o ta l  g l u t a t h i o n e  a n d  
p h e n o l  c o n t e n t s  in  t h e  l e a v e s  d i d  n o t  
c h a n g e  b e t w e e n  th e  i r r i g a t e d  a n d  r a in f e d  
t r e e s  d u r i n g  p e a k  s u m m e r .  T h e  a c t iv i t i e s

o f  p o ly p h e n o l  o x id a s e ,  p e r o x id a s e ,  a s c o r ­
b a t e  p e r o x id a s e  a n d  s u p e r o x i d e  d i s m u t a s e  
w e r e  s ig n i f i c a n t ly  le s s ,  b u t  t h a t  o f  c a t a l a s e  
w a s  m o r e  i n  t h e  r a in f e d  t r e e s  t h a n  th e  
i r r i g a t e d  t r e e s  d u r i n g  s u m m e r .
1.5 M o le c u la r  lev e l re sp o n se s  to  lo w  te m p e r­

a tu re  s tre ss  
A  f ie ld  s t u d y  w a s  c o n d u c te d  a t  R R S , 

A g a r t a l a  d u r i n g  J a n u a r y  1 9 9 6  to  e x a m in e  
th e  b io c h e m ic a l  c h a n g e s  in  le a f  t i s s u e s  
a s s o c ia te d  w i t h  l o w  t e m p e r a tu r e .  B io c h e m ­
ic a l c o m p o n e n t s  a n d  s o m e  s c a v e n g in g  e n ­
z y m e s  w e r e  a n a ly s e d  a n d  th e  r e s u l t s  a r e  

s h o w n  in  T a b le  P h y s .  9.
T h e  r e s u l t s  s h o w  t h a t  th e  c o n c e n t r a t i o n  

o f  s o lu b le  p r o t e in s  d e c r e a s e d ,  b u t  t h a t  o f  
f r e e  a m in o  a c id s  d i d  n o t  c h a n g e  in  th e

T ab le  P h v s . 9 .B io ch em ica l c o m p o s itio n  tmg^g f r e s h  w e ig h , o f tissu e ) a n d  ac tiv it ie s  o f  sca v e n g in g  
en z y m e s  t r e la tiv e  u n its /m g  fre sh  w e ig h t o f t .s su e )

B iochem ical
c o m p o n e n t

RRII 105 R RIM  600

W in ter P ost-m o n so o n W in ter P o s t-m o n so o n

S o lu b le  s u g a r  
P ro te in
Free a m in o  ac id s  
P h en o ls
T o tal g lu ta th io n e  
P o ly p h e n o l o x id a se  
C a ta la se
A sc o rb a te  p e ro x id a se  
S u p e ro x id e  d is m u ta s e  
P e ro x id a

61.3 ± 0.82 
21.6 ± 0.27 

3.0 ± 0.28 
5.4 ± 0.10 
4.7 ± 0.13 

1.75 ± 0.08 
0.238 ± 0.02 
0.578 ± 0.01 

3.13 ± 0.19 
6.49 ± 0.28

41.3 ± 1.23
32.3 ± 1.28 

2.8 ± 0.11 
3.8 ± 0.25 
3.6 ± 0.09 

1.25 ± 0.08
0.192 ±  0.016 

2.45 ± 0.30 
6.43 ± 0.08 

8.2 ±  0.45

73.7 ± 1.05 
28.1 ± 0.28 

3.2 ± 0.18
5.1 ±  0.10
5.2 ±  0.05 

0.884 ± 0.07 
0.134 ±  0.01

0.53 ±  0.01 
2.12 ± 0.15 
4.81 ± 0.23

32.9 ± 1.39 
32.1 ±  0.65 

3.0 ±  0.18 
3.7 ±  0.20 
2.4 ± 0.11 

0.775 ±  0.08 
0.614 ± 0.06 

1.97 ± 0.15 
5.19 ± 0.08 
6.87 ± 0.45

A v erag e  v a lu e s  o f  tw o  y e a rs  d a ta ; n  -  15



------- Y idd TFR DRC ^  G ir th
(m l/c m /m in )  (%)

RRII 105 53.48 0.110 37.39 4.15 77.23

RRII 118 48.41 0.075 36.95 3.41 88.65

RRII 300 33.79 0.078 36.77 4,85 80.42

GT 1 49.98 0.083 34.38 3.13 77.26

PR 107 32.44 0.111 36.08 5.54 67.51

Tjir 1 
Gl 1

33.53 0.107 36.41 6.42 77.48
28.53 0.085 31.93 4.76 74.46

PB 235 47.15 0.070 35.13 3.36 89.82
RRIM 501 45.87 0.075 34.37 2.89 65.12
RRIM 600 46.62 0.095 33.35 3.73 77.00
RRIM 612 27.45 0.090 35.28 6.64 85.00
RRIM 703 25.88 0.048 34.30 3.67 70.67

le a v e s  d u r in g  w in te r  c o m p a re d  to  p o s t­
m o n s o o n  se a so n  in  th e  tw o  c lo n e s  s tu d ie d .  
T h e  c o n c e n tra t io n s  o f  so lu b le  s u g a rs ,  to ta l 
g lu ta th io n e  a n d  p h e n o ls  in c re a se d  in  w in ­
ter. T h e  a c tiv it ie s  o f  c a ta la s e  a n d  p o ly p h e ­
n o l o x id a se  in c re a se d , b u t  th a t  o f p e ro x i­
d a s e  a n d  s u p e ro x id e  d is m u ta s e  d e c re a se d  
d u r in g  w in te r  in  b o th  c lones.

1.6 Id e n tif ic a tio n  o f m o le c u la r  b a s is  for 
d ro u g h t to lerance 

T h e  p la sm id  D N A  c o rre sp o n d in g  to  th e  
g e n e s  H a D h n l  a n d  H aD h n 2 , c o d in g  for th e  
p ro te in  d e h y d r in ,  w h ic h  is re p o rte d  to  b e  
re sp o n s ib le  fo r d ro u g h t  to le ran ce  in Helian- 
th u s  a n n u u s  w a s  tra n s fo rm e d  in to  th e  E.coli 
s tra in  D H 5 p . E x trac ted  th e  p la sm id  D N A  
fro m  th e  tra n s fo rm e d  D H 5 p  a n d  co n firm ed  
th e  p re se n c e  o f  th e  g e n e  b y  d ig e s tio n  w ith  
restric tio n  e n z y m e  E co R l a n d  ge l e le c tro ­
p h o re s is . T h e  s tra in s  w e re  p re s e rv e d  a t 
-7 0  C. T h e  g e n e s  w ill  b e  iso la ted  fro m  th e  
s t ra in  a n d  w ill b e  u s e d  a s  p ro b e  fo r  S o u th e rn  /  
N o r th e rn  H y b rid iz a tio n  A n a ly s is  o f  d ro u g h t  
to le r a n t /  su sc e p tib le  g e n o ty p e s  o f  Hevea 

A  s u i ta b le  p ro to c o l fo r  th e  iso la tio n  o f  
P C R  a m p lif ia b le  D N A  f ro m  Hevea b a rk  
s a m p le s  h a s  b e e n  s ta n d a rd iz e d .

2. Physio logy  o f g ro w th  and  y ie ld
2.1 S tu d ie s  on  y ie ld  an d  y ie ld  co m p o n en ts  

T h e  y ie ld  a n d  y ie ld  c o m p o n e n ts  o f  12 
c lo n e s  w e re  re c o rd e d  fo r  th e  y e a r  1998-9 9 .

Mean annual yield Y (g /tre e /ta p ) , initial 
flow rate TFR (m l/cm /m in), DRC (%), plug­
ging index (PI) and girth (cm) are show n in 
Table Phys. 10. Clone RRII 105 continues to 
be a top yielder. RRIM 703 recorded the lowest 
yield of 25.88 g /tap . Clones like GT 1, 
RRn 118, PB 235, RRIM 600 and  RRIM 501 
yielded between 45-50 and all o ther clones 
between 25-34 g / tre e / ta p . M ean IFR was 
found higher in clones RRII 105, Tjir 1 and 
PR 107 and low in RRIM 703. DRC ranged 
between 32-37 per cent. Plugging index varied 
with clones and RRIM 612 recorded maxi­
mum values of PI (6.6). The m ean girth of 
these clones was in the range of 65.12 
(RRIM 501) to 89.82 cm (PB 235).

2.2 In v e s tig a tio n s  on  th e  m e c h a n is m s  o f ta p ­
p in g -in d u c e d  lo ss  o f b io m a s s  a t  H B S S , 
N e ttan a

The project was started  in O ctober 1997 
with five clones in a 1987 p lantation  a t 
HBSS, Nettana to find out the  m echanism  of 
loss in biomass of a rubber tree subjected to 
regular tapping.

The trees were opened for tapp ing  d u r­
ing Novem ber 1997 and one set left u n ­
tapped as control. The annual m ean  girth 
increment in d /2  tapped and  u n tapped  
control trees is shown in Table Phys. 11. The 
girth increment during  the f irst y ea r of 
tapping  in tapped  trees w as lesse r  than



Table Phvs. 11 D iffe re n c e  in  a n n u a l g ir th  in c re ­
m e n t b e tw e e n  ta p p e d  a n d  u n ­
ta p p e d  tree s

C lone
G ir th  in c rem en t (cm) 

U n ta p p e d  T apped

RRII 300 3.97 ± 0.99 2.37 ± 0.26 (40.30)

RRII 105 3.91 ± 0.30 2.10 ±  0.49 (46.30)

PB 235 5.19 ± 0.61 3.80 ± 0,17 (26.77)

PB 260 4.23 ± 0.49 3.01 ± 0.16 (28.90)

PB 311 4.05 ± 0.47 2.42 ±  0.16 (40.25)

f i gu r e s  111 i v i i n —. . . —" " ' o '  --------
tio n  in  a n n u a l g ir th  in c re m e n t o f  ta p p e d  trees com ­
p a re d  to  r e sp e c t iv e  u n ta p p e d  trees

u n tapped  trees in all the five clones indicat­
ing tapp ing  induced m ore partitioning of 
assim ilates to rubber biosynthesis. The re­
duction  of biom ass allocation to girth may 
also be d u e  to tapping-induced m ainte­
nance respiration. The reduction in tap­
ping-induced  girth  increm ent was more in 
RRII 105 and  less in PB 235.

The d a rk  respiration-m ediated oxygen 
evolu tion  rate  w as m easured in tapping 
panel area of the d /2  tapped trees and from 
the corresponding  poin t in the untapped

Table  P h y s. 12. D a rk  r e sp ira tio n  ra te  o f so f t  b a rk  tis su es

trees during May and Novem ber 1998 cov­
ering two different seasons representing 
sum m er and post-m onsoon respectively. 
The tapping panel respiration rate was 
significantly higher than respective un­
tapped control trees. The high rate of 
respiration recorded in the tapping panel area 
could be due to the increased rate of metab­
olism for biosynthesis of rubber molecules as 
well as possible wound-induced maintenance 
respiration. There was seasonal changes in 
respiration rates recorded in tapped trees. The 
rate measured during stress-free Novem ber 
w as higher than sum m er respiration in all 
the clones. Am ong the tapped  trees, 
RRII 105 recorded maxim um  respiration 
and PB 260 recorded m inim um  respiration 
in both the seasons (Table Phys. 12).

The total sugars content in tapping panel 
area was higher than untapped trees in all the 
clones. It could be attributed that sugar 
content in the tapping panel area had a direct 
role in energy producing respiratory metab­
olism. There was no difference between 
tapped and control trees in starch content 
(Table Phys. 13).

C lo n e

R esp ira tio n  ra te  (nm ols  Q ,/ g  d ry  w e ig h t /m m )_____
— ----------------- - " ’  P ost-m o n so o nS u m m er

U n ta p p e d T apped U n ta p p e d T ap p ed

RRII 300 
RRII 105 
PB 235 
PB 260 
PB 311

215.0 ±  13.7
265.6 ±  23.7
218.6 ± 11-7
267.6 ± 19.9
201.0 ± 114

552.6 ±  21.9
687.1 ± 32
454.6 ± 35.6 
466.5 ± 22
539.1 ± 37.5

222.0 ±  19.5
306.5 ±  9.2
237.5 ±  26.5 
220.3 ± 12.7 
241.2 ± 19.6

615.0 ±  28.5 
763.9 ±  25.2 
643.6 ± 32.6 
582.5 ±  33.6 
728.8 ± 36.6

T ab ,e  P h y s . 1.1 T h e  to ta l  su g a rs  a n d  s ta rc h  co m p o s itio n  o f la tic ife r o u s ^ o f t b a ^ M ^

Starch ( m s / s  (resh w eight) 
Som m er____  Post-m onsoon

fresh w eight)

C lone S um m er Post-m onsoon

U ntap p ed Tapped U ntapped Tapped

RRII 300 
RRII 105 
PB 235 
PB 260 
PB 311

40.8±0.5
36.8±11
49.0±1.7
33.5±1.20
39.8±1.1

46.7±2.9
47.7+1.7
52.6±1.6
35.8±0.6
44.7±2.6

39.8±2.8
31.3±1.0
39.5±2.0
29.6±11
27.9±1.1

42.6±1.3 
45.4±1.4 
45.6±1.2 
39.6±2.7 
36.9±1.1

56.0+7.3
60.0±3.1
50.8+7.1
54.9±2.4
83.3±5.1

62.5±3.6
68.9±2.1
74.6±1.5
78.9±6.7
84.4+3.8

48.7±0.8 58.6±5.7
49.4±1.0 52.0±3.9
63.9±1.4 61.5+1.4
64.0±3.3 77.6±2.9
53.3±4.7 56.1 ±1.6



T a p p in g - in d u c e d  c h a n g e s  in  r e s p i r a t io n  r a te ,  r e a c t iv e  o x y g e n  q u e n c h i n g  e n z y m e s  

a c t iv i t ie s  in  R R II 105.

Parameter Untapped Before tapping After tapping Resting d a y  1 R esting  d ay  2

Respiration* 487 x  34 784 ± 3 4 968 ± 41 833 ±  27 694.6 ±  52

SOD** 2.64 ± 0.34 3.15 ± 0.34 3.4 ± 0.04 3.8 ± 0.05 3.26 ±  0.05

C atalase*’ 0.027 ± 0.004 0.027 ±0.004 0.038 ± 0.004 0.033 ±  0.0031 0.032 ± 0.006

Peroxidase’* 0.09 ± 0.01 0.096 ± 0.0046 0.13 ±  0.005 0.11 ± 0.01 0.11 ±  0.012

* ' relative u n i ts /m in /m g  p ro te in* nmols O ./m g dry weight ti

2.3 T a p p in g  in d u c e d  c h a n g e s  in  r e s p i ra t io n  previous tapping panel. In norm al trees,
ra te  a n d  re a c t iv e  o x y g e n  s c a v e n g in g  s y s -  the percentage of TPD incidence w as very
t e m s  in  b a r k  t i s s u e s  ]0w and the occurrence o f TPD w as com ­

paratively slow.
Soft bark tissues of no rm al an d  TPD 

trees from GT 1 and RRIM 600 w ere  used 
for the biochemical analysis of pro teins, 
sugars, phenols, thiols, g lu ta th io n e  and 
certain free radical scavenging  enzym e 
systems like ascorbate peroxidase, su p e r­
oxide dism utase etc. The trees th at had 
gone fully d ry  had h igher concentrations of 
total sugars and starch in b a rk  tissues of 
both the clones. How ever, the  reducing  
sugars in GT 1 did n ot show  any  signi ficant 
change in the TPD trees. O n the contrary  
to this, the C serum  proteins w ere low  in 
TPD trees. There w as rela tively  h igh  
peroxidase activity in the TPD  trees o f  both 
the clones. Analysis of the o th er b iochem ­
ical components related to the free radical 
production in RRIM 600 is in p rogress. The 
data indicate that the stress-induced  free 
radical system is very active in these clones 
during the onset of TPD.

The studies conducted in GT 1 and RRII 105, 
to examine the respiratory rates of the bark 
tissues from TPD-affected and norm al trees 
and the carbohydrate status of the tissues 
revealed an increase in the total sugars, 
sucrose and starch contents in the  bark, 
along with respiration in TPD trees. The 
bark tissues from the opposite side of the 
appmg panel of the two clones show ed 

decreased respiration.

The tapping induced changes in the 
dark respiration rate was studied in soft 
bark tissues of the clone RRII 105 undergo­
ing tapping by 1 /2S  d /3  system. Respira­
tion rate was measured just before tapping 
in the early morning (0630 1ST), just after 
the collection of latex (1000 1ST) and fol­
lowing resting days during morning hours 
(1000 1ST). Similarly the activities of 
reactive oxygen species (ROS) quenching 
enzymes such as superoxide dismutase 
(SOD), catalase and peroxidase were s tud ­
ied in bark samples. The respiration rate 
was higher in after tapping samples than 
before tapping and resting days (Table 
Phys. 14). There was no significant differ­
ence in the activities of ROS quenching 
enzymes such as SOD, catalase and perox­
idase in both before and after tapping 
samples.

3. S tu d ie s  on tap p in g  pan e l d ryness

A survey was m ade in GT 1 regarding 
the occurrence of TPD in a new tapping 
panel in relation with the TPD history in 
the previous tapping panel. The trees were 
regularly monitored and the percentage of 
IPD incidence in individual trees was 
recorded every week for a period of three 
years. Hie data indicated that the occur­
rence of TPD was relatively fast and more 
m trees which had TPD history in the



4. S to c k -sc io n  in te ra c t io n  s tu d ie s
4.1 Studies on genetic variability

This experim ent w as carried out to test 
a h ypo thesis  that a  g reater genetic distance 
betw een root stock and  scion m ay interfere 
w ith  the physio logy of the scion, eventual­
ly lead ing  to sym ptom s of delayed incom­
patibility  betw een them culm inating in a 
physiological d iso rder like TPD syndrom e. 
Bark sam ples from the scion and  root stock 
p ortions of healthy  and TPD-affected trees 
of the clone GT 1 w ere subjected to isozyme 
and  RAPD analysis. The isozym e profile of 
the enzym e peroxidase show ed polym or­
ph ism  b oth  in the scion and  the root stocks. 
The p o lym ophism  observed in the geneti­
cally hom ogeneous scion tissues can be 
attrib u ted  to  the influence o f the heteroge­
neous root stocks. The RAPD analysis 
sh ow ed  genetic hom ogeneity  betw een sci­
on tissues (genetic distance=0) while the 
genetic d istance am ong the root stock 
tissues ranged from  7 to 39 per cent. The 
genetic d istance betw een root stock and 
scion tissues w as g reater in TPD-affected

than in healthy trees.
4.2 Upward tapping

An experiment on upw ard  (high panel) 
and normal tapping of healthy and TPD 
affected trees was started in the clone RRII 
105 at CES, Chethackal. This study was 
initiated to find out whether translocated 
type of incompatibility exists in TPD-affected 
trees.
4.3 Isozyme polymorphism in the bud-graft­

ed plants
Isozyme polymorphism was observed in 

three enzymes viz. peroxidase, catalase and 
esterase in the scion tissues of different clones 
and plants of a clone. Leaf samples from the 
same plant w ere subjected to isozyme anal­
ysis of the above enzymes to find out 
whether variations exist in the isozyme pro­
file of these enzymes in the samples. There 
is no variation in the isozyme profile of these 
enzymes in sample of the same plant. This 
indicates that enzyme polym orphism  ob­
served in the scion tissues of different plants 
of a clone m ay be due to the influence of root 
stock/root stock-scion interaction.

R U B B E R  C H E M I S T R Y ,  P H Y S I C S  A N D  T E C H N O L O G Y  D I V I S I O N

The D ivision continued studies pertain­
ing to n a tu ra l rubber m ainly on prim ary 
processing, chem ical modification, reclama­
tion, rubber b lends and composites.
1. P r im a ry  p ro c e s s in g
1.1 Effect of exposure of sheet rubber to 

sunlight
The evaluation of sheets exposed to open 

sun  for d ry ing  in com parison with other

Table Chem. 1. Molecular 
Treatment (Daltonf
Smoke-dried for 5 days 2-31 x
Sun-dried for 40 h 228 x ™
Excess sun-dried for 60 h 2-M x 10 _

m odes of drying was continued. The sheets 
dried in open sunlight for excess period 
than the required for optim um  drying 
show ed comparatively low er m olecular 
weight and polydispersity (Table Chem. 1).

Breakdown characteristics of the sam ­
ples were evaluated using  a torque-rheom - 
eter. The heat generated during  m astication 
for a fixed period was found to be low er for

characteristics of dry sheets _____________
Mw (Dalton) Polydispersity

7.31 x 10r‘ 3T7
7.62 x 10' 3.34
6.21 x 105 ___________3^9________



T apping-induced  changes 
activ ities in  RRU 105.

n re sp ira tio n  rate, reac tive  o x ygen  q u e n c h in g  e n z y m e s

Parameter

Respiration*

SOD”

C atalase* '

Peroxidase*'

Untapped Before tapping Alter tapp ing  Resting day I R esting day 2 

784 ± 3 4  968 ± 41 833 ± 2 7  694.6 ±  52

3.15 ±  0.34 3.4 ±  0.04 3.8 ± 0 .05 3.26 ± 0.05

0.027 ± 0,004 0.038 ± 0.004 0.033 ± 0.0031 0.032 ± 0.006

0.096 ±  0.0046 0.13 ±  0.005 0.11 ±  0.01 0.11 ±  0.012

487 ± 34 

2.64 ± 0.34 

0.027 ± 0.004 

0.09 ± 0.01

* nm o ls  O . /m g  d ry  w eight tissue./m i

2.3 T apping  induced  changes in  resp iration  
ra te  and  reac tive  oxygen scavenging  sys­
tem s in ba rk  tissues

T h e  ta p p in g  in d u c e d  c h a n g e s  in  th e  
d a r k  r e s p i r a t io n  r a te  w a s  s tu d ie d  in  so f t  
b a r k  t is s u e s  o f  th e  c lo n e  R R II 105 u n d e r g o ­
in g  ta p p in g  b y  1 / 2 S  d / 3  s y s te m . R e s p ira ­
tio n  r a te  w a s  m e a s u re d  ju s t  b e fo re  ta p p in g  
in  th e  e a r ly  m o r n in g  (0630 1ST), ju s t  a f te r  
th e  c o lle c tio n  o f  la te x  (1000  1ST) a n d  fo l­
lo w in g  r e s t in g  d a y s  d u r in g  m o r n in g  h o u r s  
(1000  1ST). S im ila r ly  th e  a c t iv i t ie s  o f  
re a c t iv e  o x y g e n  sp e c ie s  (R O S) q u e n c h in g  
e n z y m e s  s u c h  a s  s u p e r o x id e  d i s m u ta s e  
(S O D ), c a ta la s e  a n d  p e ro x id a s e  w e re  s t u d ­
ie d  in  b a r k  s a m p le s .  T h e  r e s p ir a t io n  ra te  
w a s  h ig h e r  in  a f te r  t a p p in g  s a m p le s  th a n  
b e fo re  ta p p in g  a n d  r e s t in g  d a y s  (T ab le  
P h y s .  14). T h e re  w a s  n o  s ig n if ic a n t  d if fe r ­
e n c e  in  th e  a c t iv i t ie s  o f  R O S  q u e n c h in g  
e n z y m e s  s u c h  a s  S O D , c a ta la s e  a n d  p e ro x ­
id a s e  Ln b o th  b e fo re  a n d  a f te r  t a p p in g  
sa m p le s .

3. S tu d ies  on tap p in g  panel d ryness

A  s u r v e y  w a s  m a d e  in  G T  1 r e g a rd in g  
th e  o c c u r r e n c e  o f  T P D  in  a n e w  t a p p in g  
p a n e l  in  re la t io n  w i th  th e  T P D  h is to r y  in  
th e  p r e v io u s  t a p p in g  p a n e l .  T h e  tre e s  w e re  
r e g u ia r iy  m o n i to r e d  a n d  th e  p e rc e n ta g e  of 
T P D  in c id e n c e  in  in d iv id u a l  tre e s  w a s  
r e c o r d e d  e v e r y  w e e k  lo r  a p e r io d  o f  th r e e  
y e a r s .  T h e  d a ta  in d ic a te d  th a t  th e  o c c u r ­
r e n c e  o f  T P D  w a s  r e la t iv e ly  f a s t  a n d  m o re  
m  tre e s  w h ic h  h a d  T P D  h is to r y  in  th e

relative units/m in /m g protein

previous tapping  panel. In norm al trees, 
the percentage of TPD incidence w as very 
low and the occurrence of TPD w as com ­
paratively slow.

Soft bark tissues of no rm al an d  TPD 
trees from GT 1 and RRIM 600 w ere  used 
for the biochemical analysis of proteins, 
sugars, phenols, thiols, g lu ta th io n e  and 
certain free radical scavenging  enzym e 
systems like ascorbate peroxidase, su p e r­
oxide dism utase etc. The trees th a t had 
gone fully d ry  had h igher concen trations of 
total sugars and starch in b a rk  tissues of 
both the clones. How ever, the reducing  
sugars in GT 1 did not show  an y  significant 
change in the TPD trees. O n the  co n tra ry  
to this, the C serum  proteins w ere  low  in 
r pD trees. There w as rela tively  high 
peroxidase activity in the TPD trees o f both 
the clones. Analysis of the o th er bii ichem ■ 
ical components related to the free radical 
production in RRIM 600 is in p rogress. The 
data indicate that the stress-induced  free 
radical system is very active in these clones 
during the onset of TPD.

The studies conducted in C T 1 and RRII 105, 
to examine the respiratory rates of the bark 
tissues from TPD-affected and norm al trees 
and the carbohydrate status of the tissue , 
revealed an increase in the total sugars, 
sucrose and starch contents in the bark, 
along with respiration in TPD trees. Tire 
bark tissues from the opposite side of the 
apping panel of the two clones show ed  

decreased respiration.



4. S to c k -sc io n  in te ra c t io n  s tu d ie s
4.1 S tu d ie s  o n  g e n e tic  v a r ia b ili ty

This experim ent w as carried out to test 
a hypo thesis that a g reater genetic distance 
betw een root stock and  scion m ay interfere 
w ith  the physio logy of the scion, eventual­
ly lead ing  to sym ptom s of delayed incom­
patibility  betw een them  culm inating in a 
physiological d iso rder like TPD syndrom e. 
Bark sam ples from the scion and root stock 
portions of healthy  and TPD-affected trees 
of the clone GT 1 w ere subjected to isozyme 
an d  RAPD analysis. The isozym e profile of 
the enzym e peroxidase show ed polym or­
phism  both  in the scion and the root stocks. 
The polvm ophism  observed in the geneti­
cally hom ogeneous scion tissues can be 
a ttrib u ted  to the influence of the heteroge­
neous roo t stocks. The RAPD analysis 
sh ow ed  genetic hom ogeneity  betw een sci­
on tissues (genetic distance=0) while the 
genetic d istance am ong the root stock 
tissues ranged  from  7 to 39 per cent. The 
genetic d istance betw een root stock and 
scion tissues w as g reater in TPD-affected

than in healthy trees.
4.2 U p w a rd  ta p p in g

An experiment on upw ard (high panel) 
and normal tapping of healthy and TPD 
affected trees was started in the clone RRII 
105 at CES, Chethackal. This study was 
initiated to find out w hether translocated 
type of incompatibility exists in TPE>-affected 
trees.
4.3 Iso zy m e  p o ly m o rp h is m  in  th e  b u d -g ra f t ­

ed  p la n ts

Isozyme polymorphism w as observed in 
three enzymes viz. peroxidase, catalase and 
esterase in the scion tissues of different clones 
and plants of a clone. Leaf samples from the 
same plant were subjected to isozyme anal­
ysis of the above enzymes to find out 
whether variations exist in the isozyme pro­
file of these enzymes in the samples. There 
is no variation in the isozyme profile of these 
enzymes in sample of the same plant. This 
indicates that enzyme polymorphism  ob­
served in the scion tissues of different plants 
of a clone m ay be due to the influence of root 
stock/root stock-scion interaction.

R U B B E R  C H E M I S T R Y ,  P H Y S I C S  A N D  T E C H N O L O G Y  D I V I S I O N

The Division continued studies pertain­
ing to n a tu ra l rubber mainly on prim ary 
processing, chemical m odification, reclama­
tion, rubber b lends and  composites.
1. P r im a ry  p ro c e s s in g
1.1 E ffec t o f  e x p o s u re  o f  sh e e t ru b b e r  to 

s u n l ig h t
The evalua tion of sheets exposed to open 

sun for drying in comparison with other 

Table C hem . 1. M o lecu la r

T rea tm en t

m odes of drying was continued. The sheets 
dried in open sunlight for excess period 
than the required for optim um  drying 
showed com paratively low er m olecular 
weight and polydispersity (Table Chem . 1).

Breakdown characteristics of the sam ­
ples were evaluated using a torque-rheom - 
eter. The heat generated d uring  m astication 
for a fixed period w as found to be lower for

ch a rac te r is tic s  o f d ry  sh e e ts_________________

M n (D alton) M w  (D alton)

S m oke-c lried  fo r  5 d a y s  2.31 x 10
S u n -d r ie d  fo r 40 h 2.28 x 10
E xcess s u n -d r ie d  fo r 60 h ___________ 2.01 x 10

P o ly d isp e rs ity

7.31 x 105 
7.62 x 10s 
6.21 x 10’

3.17
3.34
3.09



s h e e ts  e x p o s e d  to  s u n l ig h t  to r  p ro lo n g e d  
p e r io d ,  in d ic a t in g  a h ig h e r  e x te n t of d e g r a ­
d a t io n .  T h e  te c h n o lo g ic a l p ro p e r t ie s  o f th e  
filled vulcanisates w ere comparable to those 
prepared bv other inodes o f  drying ex cep t 

fo r  a g e in g  re s is ta n c e .
1.2 Factors affecting  coagulation  of fresh  na t­

u ral ru b b e r  latex 
F resh  n a tu ra l ru b b e r  (N R ) latex trea ted  

w ith  fa tty  a c id s  co ag u la te s  in s ta n ta n e o u s ly  o n  
a d d itio n  o f  ac id s . T h e  v o lu m e  o f  th e  ac id  
re q u ire d  fo r c o a g u la tio n  d e p e n d s  o n  m a n y  
fac to rs  v iz . th e  q u a n tity  o f  th e  s o a p  a d d e d ,  d ry  
ru b b e r  c o n te n t (D R C ) a n d  a lso  o n  th e  p re s ­
en ce  o f m e ta l ions. H e n c e  th e  v o lu m e  o f th e  
a c id  re q u ire d  fo r  c o a g u la tio n  o f th e  latex 
c o u ld  b e  re la ted  to  th e  DRC. A  m e th o d o lo g y  
w a s  su g g e s te d  to  d e te rm in e  th e  D R C  o f  th e  
fie ld  la tex  b y  f in d in g  o u t  th e  v o lu m e  o f th e  
a d d  re q u ire d  fo r  in s ta n ta n e o u s  c o a g u la tio n  of 
d ie  sa m e . Trials a r e  b e in g  ca rried  o u t to  red u ce  
th e  e r ro r  ra n g e  o f o b se rv ed  D R C  values.

2. C hem ical m odifica tion  o f NR
2.1 G ra ft co p o lym eriza tion  o f v iny l m ono­

m ers o n  to NR

A  p ro to c o l fo r  t h e  p i lo t  p la n t- s c a le  p r e p ­
a r a t io n  o f  s ty r e n e -g ra f te d  N R  u s in g  g a m m a  
r a d ia t io n  w a s  s t a n d a r d iz e d .  S a m p le s  w e re  
s u p p l ie d  to  d if fe re n t  r u b b e r  fo o t w e a r  m a n ­
u f a c tu r in g  u n i t s  fo r  e v a lu a t io n  o f  th e  m a te ­
r ia l  a s  a  s t if fe n in g  a g e n t  in  m ic ro c e llu la r  
so le s . T h e  s a m e  w a s  r e p o r te d  -to  h a v e  
c o m p a ra b le  p ro p e r t ie s  w ith  o th e r  c o n v e n ­
t io n a l h ig h  s ty r e n e  re s in s  b e in g  u s e d  in  th e  
in d u s try 1. E ffo rts  a re  b e in g  m a d e  to  p re p a re  
la rg e r  q u a n t i t i e s  o f  th e  c o -p o ly m e r, u s in g  
th e  fa c ilitie s  a t  R V N R L  p i lo t p la n t.

P re p a re d  m e th y l  m e th a c ry la te -g ra f te d  
N R  la te x  u s in g  g a m m a  ir r a d ia t io n  te c h ­
n iq u e  a n d  th e  m a te r ia l  w a s  e v a lu a te d  fo r 
a d h e s iv e  fo rm u la tio n s .
2.2 E poxid ized  NR

E p o x id ized  n a tu ra l ru b b e r  (E N R ) w a s  
tr ie d  a s  a re in fo rc e m e n t m o d if ie r  fo r  N R -silica

composites. ENR m odified com pounds 
showed lower mixing energy, faster cure and 
better technological properties and ageing 
resistance over the unmodified. Modified 
systems are being compared w ith rubber- 
silica mixes containing silane coupling agents 
and also with carbon black-filled mixes. Scan­
ning electron microscopic studies revealed 
that the presence of ENR in NR-silica compos­
ites improved the silica dispersion of the latter.

In the case of nitrile rubber-silica com ­
posites, ENR was found to have im proved 
the cure characteristics and  technological 
properties.

3. E n zy m atic  d e p ro te in iz a t io n  o f  N R  
latex

The residual soluble proteins in NR latex 
products could cause allergic responses in 
sensitized individuals. This has necessitated 
the production of latex products w ith very 
low extractable protein (EP) content. It was 
found that centrifuged latex w ith low-er levels 
of protein could be prepared using Anilozym e 
P10, a proteolytic enzyme, in a single centri­
fuging process. The extent of deproteinization 
using the enzyme in a single stage centrifug­
ing process was comparable to the double 
centrifuging of the preserved field latex.

4. S to rage o f N R

A study was initiated to evaluate the effect 
of the period and environmental conditions of 
storage of different forms of NR on tine 
properties of the same. This was proposed in 
the context of longer storage periods antici­
pated especially for sheet rubber a t the level 
of farm er/dealer/other governm ent agencies 
involved in the process of procurem ent. The 
raw rubber properties and the properties of 
the vulcanizates prepared from the above 
samples were evaluated in a time interval of 
three months. The parameters regarding the 
conditions of storage such as tem perature, 
humidity etc. were also monitored.



ISNR 20, the major form of technically 
specified rubber ('IBR) produced in India, is 
being processed from field coagulum. The 
practices followed in handling and storage of 
field coagulum  especially in the small grower 
sector is quite unsatisfactory, resulting in 
inconsistent and inferior quality rubber. A 
study has also been initiated to identify factors 
contributing to degradation of field coagulum 
prior to processing. Field coagulum samples 
were stored in different periods and subse­
quently processed as TSR. The effect of storage 
on the properties of the rubber was studied.
5. C h a ra c te riz a tio n  of m o lecu lar pa­

ram e te rs  o f lattices o f  d iffe re n t clones 
The stu d y  is being carried out in collab­

oration w ith  the Botany Division. The 
lattices of the clones included in  the study 
w ere  evaluated  periodically for pH , DRC, 
non-rubber constituents, Wallace plasticity, 
plasticity retention index, M ooney viscosity, 
gel content, acetone extractables, ash con­
tent and  nitrogen content. Determination of 
m olecular w eight and molecular weight 
d istribution  (MVVD) of the sam ples were 
also being  carried  out.
6. N atural rubber tech n o lo g y
6.1 R e c la m a tio n  o f v u lc a n iz e d  sc ra p  ru b b e r  

The process developed earlier, for recla­
m ation of vulcanized scrap rubber was re-

T ab le  C h e m . 2. P ro cess in g  a n d  te ch n o lo g ica l

P ro p e rty

M o o n e y  v iscosity , M L (l+ 4 ) a t I00°C 
C u re  tim e , 150‘’C  (m in .)
S co rch  tim e , t2, 150‘C  (m in .)
H a rd n e s s  (S h o re  A)
M o d u lu s  300%  (M Pa)
T ensile  s t re n g th  (M Pa)
E lo n g a tio n  a t  b re a k  (%)
Tear s tre n g th  (k-Nm)
R e b o u n d  re s ilie n c e  (%)
C o m p re s s io n  s e t  (%)

H e a t b u i ld  u p  (A T “C)__________ _________________

fined. Reclamation was carried out by m e  
chanical shearing of the waste rubber in an 
open two-roll mill. A lower proportion of pre­
masticated NR was incorporated with the 
above regenerated rubber. The properties of 
former were found to be superior to the 
conventional reclaim rubber (Table Chem. 2).

6.2 U p g ra d a tio n  o f th e  q u a l i ty  o f r a d ia tio n  
v u lc a n iz e d  N R  latex

The pungen t odour of the residual m on­
om er viz. n-butyl acrylate being used  as a 
sensitizer in the production of rad iation  
vulcanized NR latex (RVNRL), is a con­
straint in handling the sam e. Hence at­
tem pts w ere m ade to substitu te  the m ono­
m er (n-butyl acrylate) by  its oligomer. The 
oligomers w ere prepared by the radiation 
process. Though oligom ers w ere less reac­
tive com pared to the monomer, the  molec­
ular w eight of the o ligom er w as controlled 
to get m axim um  tensile strength for the 
latex films. Sodium  dodecyl su lphate  
(SDS) was tried as a stabilizer for the 
oligomer emulsion. How ever, the vulcan­
izate properties of the latex films prepared 
using the above m ethod were observed to 
be inconsistent. This w as identified to be 
m ainly due  to the variability of the latex 
w ith regard to clone, Mg content and 
preservation system.

p ro p e r tie s  o f re g e n e ra te d  a n d  rec la im  ru b b e r

R eg en era ted  C o n v en tio n a l
ru b b e r  reclaim  ru b b e r_________

-------------- 5T 4 8 7 3
14.4 8.5
5.5 1-5

60.0 65-°
7.9 12.3

23.8 l b-5
630.0 355.0
103.6 35-5

46.6 60-4
39.9 48.6

41.0 _________________ 21.0 __________



a g r i c u l t u r a l  e c o n o m i c s  d i v i s i o n

T h e  A g r ic u l tu r a l  E c o n o m ic s  D iv is io n  
is  c o n c e n t r a t in g  o n  th e  s tu d ie s  p e r ta in in g  
to  e c o n o m ic  a s p e c ts  o f  n a tu r a l  ru b b e r  
c u l t iv a t io n ,  p ro c e s s in g ,  m a rk e t in g ,  e n d  
u s e s ,  a n c i l la r y  s o u r c e s  o f  in c o m e  a n d  b y ­
p r o d u c ts .  I n te r -d iv is io n a l  c o l la b o ra t iv e  
s tu d i e s  a r e  a l s o  u n d e r t a k e n  to  a n a ly s e  th e  
e c o n o m ic  v i a b i l i ty  o f  th e  e x p e r im e n ta l  
f in d in g s .

1. Evaluation  o f  p lan tin g  m ateria ls 
u n d e r  com m ercial cu ltivation

A report has been prepared on vield 
and related aspects of 19 Hevea clones 
under commercial cultivation during the 
1-10 phase (Table Age. 1). The clone RRII 105 
recorded the highest commercial yield with 
1703 k g /h a  and the lowest yielding clone 
was LCB 1320 with 953 kg /ha  and the

phase m ean was 1334 k g /h a . O ther high 
yielding varieties w ere PB 260, PB 28/59 
and PB 217. The clones such as PB 5 /6 3 , 
PB 86, G1 1 and RRIM varieties o th er than 
RRIM 600 were found to be low  yielding. 
The vield per tree ranged from 3.16 (RRIM 623) 
to 4.89 kg (PB 217) with a phase m ean of 4.02 
kg and altogether 10 clones h ad  reported 
yield per tree above 4 kg. The share  o f field 
coagulum (FC) ranged from  20.1 (PB 217) to
37.9 per cent (RRIM 628) w ith a p hase  m ean 
of 27.7 per cent. O ther clones w ith low er FC 
content were PB 6/9 , PB 5/139 and  RRII 105. 
The tappable stand per ha extended from 259 
(PB 5/63) to 391 (PB 5/139) w ith  a phase 
mean of 329. The phase m ean of tapping  
intensity was 82 per cent show ing a com bina­
tion of tapping systems such as 1 /2  S d /3  
(67%), 1 /2  S d /7  (86%) and 1 /2  S d /2  (100%).

Table Age. 1, Com m ercial yield  and  related  a sp ec ts  d u r in g  1-10 p h a s e

C lone (k g /h a ) (kg /tree) (%)
RRII 105 1703 4.71 23.5
GT 1 1351 4.25 24.9
LCB 1320 953 3.17 31.1
Cl 1 1109 3.31 30.9
PB 217 1510 4.89 20.1
PB 235 1426 4.47 28.2
PB 252 1386 4.68 37.8
PB 260 1607 4.79 28.6
PB 28 /59 1522 4.58 29.0
PB 5 /139 1306 3.34 23.3
PB 5/51 1336 4.28 27.6
PB 5 /6 3 1088 4.20 37.1
PB 6 /9 1216 3.27 20.6PB 86 1105 3.34 25.9
RRIM 600 1337 4.28 28.3RRIM 605 
RRIM 623 
RRIM 628 
RRIM 701

1144
1106
1093
1186

3.59
3.16
3.84
3.95

30.0
30.4
37.9
35.6

Tappable stand 
(no. per ha)

361
318 
301 
336 
309
319 
296 
235 
333 
391 
312 
259 
372 
331 
312
319
320 
285 
300

T a p p in g  
in te n s ity  (%)

70
82
89
86
84
77
86
77
75
92
82
77
67
84
84
84
85 
70 
85



2 .  A d o p t i o n  o f  i n t e r c r o p p i n g  i n  r u b ­

b e r  s m a l l h o l d i n g s  i n  K e r a l a

A  T o b i t  M o d e l  w a s  u s e d  to  a n a ly s e  t h e  
d e t e r m i n a n t s  o f  t h e  i n t e r c r o p p i n g  d e c i ­
s io n s  in  t h r e e  r e g i o n s  v iz .  P u n a lu r ,  T h o d u -  
p u z h a  a n d  T h a l i p a r a m b a  in  S o u th ,  C e n t r a l  
a n d  N o r t h  K e r a la  r e s p e c t iv e ly .  T h e  s h a r e  
o f  i n t e r c r o p p e d  a r e a  i n  to ta l  r u b b e r  a r e a  
w a s  6 1 .2 5 , 6 6 .1 0  a n d  5 8 .2 3  p e r  c e n t  in  
P u n a l u r ,  T h o d u p u z h a  a n d  T h a l ip a r a m b a  
r e g i o n s  r e s p e c t iv e ly .  T h e  f a m i ly  la b o u r  
a v a i l a b i l i t y  a n d  t h e  t y p e  o f  i n t e r c r o p s  in  a ll 
t h e  t h r e e  r e g io n s ,  t h e  p e r c e p t i o n  o f  p r o f i t ­
a b i l i t y  o f  i n t e r c r o p p i n g  in  T h a l ip a r a m b a  
a n d  t h e  s o u r c e s  o f  o f f - f a r m  in c o m e  in  
T h o d u p u z h a  r e g i o n  w e r e  f o u n d  s ig n i f ic a n t  
i n  e x p l a i n i n g  t h e  i n t e r c r o p p i n g  d e c is io n s .  
S u i t a b l e  e x t e n s i o n  p o l i c i e s  d e s ig n e d  to  
c h a n g e  t h e  p e r c e p t i o n  o f  f a r m e r s  a b o u t  t h e  
l a c k  o f  p r o f i t a b i l i t y  o f  i n t e r c r o p p i n g  c a n  
e n h a n c e  t h e  p a c e  o f  a d o p t i o n  o f  in te r c r o p ­
p i n g  p r a c t i c e s  i n  r u b b e r  s m a l l h o l d i n g s  in  

T h a l i p a r a m b a  r e g io n .

3. L a n d  u s e  p l a n n i n g  m o d e l  fo r  i n ­
t e r c r o p p in g  in  r u b b e r  s m a l lh o ld ­
in g s

T h is  s t u d y  w a s  c o n d u c te d  in  th e  T h a li­
p a r a m b a  r e g io n  o f  N o r t h  K e ra la .  A  m u l t i ­
o b je c t iv e  l a n d  u s e  p l a n n i n g  m o d e l  fo r  a 1 h a  
f a rm  w a s  d e v e l o p e d  u s in g  th e  C o m p r o m is e  
P r o g r a m m in g  A p p r o a c h .  M a x im iz a t io n  o f 
g ro s s  m a r g i n ,  f a m i ly  l a b o u r  e m p lo y m e n t  
a n d  m in i m i z a t i o n  o f  h i r e d  la b o u r  a n d  c a p i ta l  
b o r r o w in g  w e r e  t h e  o b je c t iv e s  s e t  a n d  a c t iv ­
i ty  i n c lu d e d  w a s  i n t e r c r o p p in g  o f  b a n a n a ,  
ta p io c a ,  y a m ,  c o lo c a s ia ,  t u r m e r ic ,  g in g e r  a n d  
c o w  p e a .  T h e  c o m p r o m is e  s e t  o f  p la n ts  
p r o d u c e d  a  s e t  o f  f a r m  p l a n s  w i th  g ro s s  
m a r g in  r a n g i n g  f ro m  R s. 15671 to  R s.21250  
p e r  h a  f o r  d i f f e r e n t  w e i g h t s  a s s ig n e d  to  th e  
o b je c t iv e s .  A n  in c r e a s e  o f  16 to  2 0  p e r  c e n t  
in  g r o s s  m a r g i n  c o m p a r e d  to  th e  e x is t in g  
l a n d  u s e  p l a n s  w a s  s h o w n  in  t h e  c o m p r o m is e

s e t  o f  p la n s  w i th  a  u n i f o r m  w e ig h t  f o r  a ll th e  
o b jec tiv e s .

4. M o n ito r in g  o f  th e  b y - p ro d u c ts  
s e c to r

T h e  m o n i to r in g  o f  th e  b y - p r o d u c t s  s e c to r  
h a s  b e e n  c o n t in u e d .  T h e  p o te n t ia l  a v a i l a b i l ­
i ty  o f  r u b b e r  w o o d  w a s  e s t im a te d  to  b e
1.35  m il l io n  m 3 d u r i n g  1998-99 . B u t d u e  to  
th e  v e r y  lo w  p r ic e  o f  l o g s  a n d  u n c e r t a in t i e s  
in  th e  n a t u r a l  r u b b e r  m a r k e t ,  th e  a c tu a l  
p r o d u c t io n  w a s  lo w e r b y  a r o u n d  4 0  p e r  c en t. 
T h e  c o n s u m p t io n  p a t t e r n  o f  s te m  w o o d  is 
g iv e n  in  T a b le  A g e .  2.

Table A ge. 2. C o n su m p tio n  o f s te m  w ood

C o n su m in g  sec to r %  share of c o n su m p tio n

Pack ing  cases 64.5

P ly w o o d 18.5

Safety m atches 3.0

S econdary processing 12.0

O th e rs 2.0

T h e  p r ic e  o f  lo g s  s u i ta b le  fo r  p a c k in g  
c a se s  r a n g e d  f ro m  R s.1250  to  R s.loOO p e r  t 
w h i le  th a t  o f lo g s  s u i ta b le  fo r  p ly w o o d  a n d  
s e c o n d a ry  p ro c e s s in g  r a n g e d  f ro m  R s.1 8 0 0  to  
R s.2200. T h e  p r o d u c t io n  o f  r u b b e r  s e e d  o il 
a n d  c a k e  w a s  e s tim a te d  to  b e  2300  a n d  3 700  t 
r e sp e c tiv e ly . T h e  a v e r a g e  p r ic e  o f  r u b b e r  
s e e d  o il d e c l in e d  f ro m  R s.2 2  to  R s.2 0  p e r  k g  
w h i le  th a t  o f  r u b b e r  s e e d  c a k e  in c re a s e d  f ro m  
R s.10  to  R s.1 2  p e r  k g . T h e  p r o d u c t io n  o f  
r u b b e r  h o n e y  in c re a se d  fro m  R s.1500 to  1 7 5 0 1.

O th e r  s tu d i e s  s u c h  a s  o p e r a t i o n a l  e ff i­
c ie n c y  o f  r u b b e r  p l a n t a t i o n s  a t  t h e  d i f f e r e n t  
le v e ls  o f  m a n a g e m e n t ,  d e s e g r e g a t e  le v e l  
a n a ly s i s  o f  n a t u r a l  r u b b e r  p r ic e  i n  I n d ia ,  
s to c k  h o ld in g  p ra c t ic e s  o f  s m a l l  r u b b e r  
g r o w e r s ,  I n d ia n  ty r e  i n d u s t r y  in  t h e  c o n te x t  
o f  e c o n o m ic  l ib e r a l iz a t io n ,  u t i l i z a t io n  o f  
h i r e d  la b o u r  in  r u b b e r  s m a l lh o ld in g s  e tc . 
a r e  a t  d if f e r e n t  s ta g e s  o f  c o m p le t io n .



W O R L D  B A N K -A S S I S T E D  R U B B E R  P R O J E C T  
R E S E A R C H  C O M P O N E N T

T h e  r e s e a rc h  c o m p o n e n t  o f  th e  W orld  
B a n k -a s s is te d  r u b b e r  p ro je c t  h a s  b e e n  im - 
p l m e n te d  b v  R R II a n d  it a im s  fo r  lo n g ­
te r m  d e v e lo p m e n t  o f  th e  r u b b e r  p la n ta ­
t io n  in d u s t r y .

1. E xplo ita tion  s tud ies
In  e s ta te s  a n d  m e d iu m  h o ld in g s , s t im u ­

la tio n  t r e a tm e n ts  in  lo w  f re q u e n c y  ta p p in g  
t r ia ls  o n  RRD 105 u n d e r  d / 3  s y s te m  c o n t in ­
u e d  to  g iv e  b e t te r  y ie ld  a n d  re c o rd e d  a n  
av e r a g e  y ie ld  in c re a se  o f  31.40 p e r c e n t  o v e r  
th e  u n s t im u la te d  c o n tro l.  In  C h e ru v a l ly  
E s ta te , s t im u la t io n  t r e a tm e n ts  in  PB 217  
u n d e r  d / 3  s y s te m  g a v e  20  p e r  c e n t  y ie ld  
in c re a s e  o v e r  th e  c o n tro l.  In  N e w  A m b a d y  
E s ta te , s t im u la t io n  a t  th e  h ig h e s t  lev e l in  
R R IM  600 ( d / 3  s y s te m )  re c o rd e d  a n  y ie ld  
in c re a s e  o f  4 6 .40  p e r  c e n t  o v e r  th e  u n s t im ­
u la te d  c o n tro l.

A s  in  th e  p re v io u s  y e a r  (1997-98), d iffe r­
e n c e s  a m o n g  t re a tm e n ts  w e re  n o t  s ig n if ican t 
u n d e r  d / 4  sy s te m  p a r tic u la r ly  in  RRII 105, 
co n firm in g  th a  t  lo w e r  s tim u la tio n  level w o u ld  
su ff ic e  to  a c h ie v e  sa tis fa c to ry  y ie ld  im p ro v e ­
m e n t. in  K o n e y  E sta te , h ig h e s t level o f 
s t im u la t io n  in  PB 217  u n d e r  d / 4  sy s te m  
re s u l te d  in  13.04 p e r  c e n t  y ie ld  in c re a se  o v e r  
th e  c o n tro l b lo ck s. In  a s im ila r  tr ia l a t  
V en n im a la , s t im u la te d  d / 4  b lo ck s  g a v e  13.86 
p e r  c e n t in c re a se  o v e r  d / 3  b lo ck s. In  g e n e ra l,  
d / 4  f re q u e n c y  o f  t a p p in g  g a v e  g o o d  re su lts!

T h re e  n e w  e x p e r im e n ts  o n  lo w  f re q u e n c y  
ta p p in g  w e re  la id  o u t  a t  RR S, D a p c h a ri,  
M a h a ra s h tr a .  A d d itio n a l tw o  lo ca tio n s  in 
M a h a ra s h tr a  a n d  o n e  in  P a la k k a d  in  K era la  
w e re  id e n tif ie d  fo r  c o n d u c t in g  o n fa rm  tria ls.

In  th e  e x p e r im e n ts  a t  R ajiv  G a n d h i  In s t i ­
tu te  o f  T echno logy  (R1T), K o tta y a m , lo w  
re q u e n c y  t a p p in g  w i th  s t im u la t io n  g a v e  

p ro m is in g  r e su lts  e x c e p t  in  th e  c a s e  o f

w e e k ly  ta p p in g .  In  p a n e l  B O -1  a n d  B O -2 , 
y ie ld  f ro m  p lo ts  u n d e r  d / 3  f r e q u e n c y  o f  
t a p p in g  w i th  s t im u la t io n  w a s  c o m p a r a b l e  
to  th a t  o f  a l t e r n a te  d a i ly  t a p p i n g  w i t h o u t  
s tim u la tio n . In  d / 4  ta p p in g  s y s te m ,  a  d e c re a s e  
o f  a b o u t  five  p e r  c e n t  y ie ld  w a s  n o tic e d  
c o m p a re d  to  d / 3  t a p p in g  w i th  m i ld  s t im u la ­
tion. R esu lts  o f  th e  r a in  g u a r d in g  e x p e r im e n t ,  
s h o w e d  35-50 p e r  c e n t  y ie ld  r e d u c t io n  in  th e  
ab sen ce  o f ra in  g u a r d  u n d e r  d / 3  a n d  d / 2  
fre q u e n c y  o f  ta p p in g  r e s p e c t iv e ly .  S t im u la ­
tio n  c o u ld  r e c o v e r  o n ly  10  p e r  c e n t  o f  th e  
y ie ld  lo s s  u n d e r  d / 2  a n d  19  p e r  c e n t  u n d e r  
d / 3 .  In  G T  1, C U T  o f  1 / 4 S  c u t  d u r i n g  p r e -  
a n d  p o s t - m o n s o o n  p e r i o d s  r e s u l t e d  in  
24  p e r  c e n t  y ie ld  in c r e a s e  o v e r  t h e  c o n t r o l  
u n d e r  d / 2  s y s t e m  o f  t a p p in g .

2 . L a t e x  d i a g n o s i s  s t u d i e s

L a tex  d ia g n o s is  (L D ) s t u d i e s  c o n d u c t e d  
in  36 s m a l lh o ld in g s  u n d e r  E d a k u n n a m  R P S  
in  K a n j ir a p p a l ly  r e g io n  s h o w e d  t h a t  th e  
v a lu e s  o f  L D  p a r a m e te r s  in  d / 2  a n d  d / 3  
s y s te m  o f  t a p p in g  w e r e  c o m p a r a b l e  d u r i n g  
th e  p e r io d  o f  o b s e r v a t io n .  T h e  r e s u l t s  i n d i ­
c a te d  th a t  th e  b a s e  v a lu e s  f i x e d  f o r  c lo n e  
R R II 105 c o u ld  w e l l  b e  u s e d  a s  i n d i c e s  fo r  
a d v is o ry  p u r p o s e s  o n  e x p lo i t a t i o n  d u r i n g  
A u g u s t  to  N o v e m b e r .

L a te x  d ia g n o s is  p a r a m e t e r s  ( th io l s ,  s u ­
c ro se , i n o rg a n ic  p h o s p h o r u s  a n d  D R C )  
o b ta in e d  f ro m  a n  e x p e r im e n t  a t  R I T  i n d i c a t ­
e d  s ig n s  o f  o v e r - e x p lo i ta t io n .  R e s u l t s  r e ­
v e a le d  t h a t  la te x  d i a g n o s i s  p a r a m e t e r s  c o u ld  
b e  u s e d  a s  i n d ic a to r s  f o r  f ix in g  o p t i m u m  
s t im u la t io n  s c h e d u le .

3 .  C l o n e  e v a l u a t i o n

In  th e  1994 T ria l a t  A r a s u  R u b b e r  C o r p o -  
r a h o n  Keeriparai, T a m il N a d u ,  R R IM  7 0 3 , 

105 a n d  IR C A  111 c o n t in u e d  to  e x h ib i t



b e t t e r  g r o w t h  w h e r e a s  P B  3 1 4  r e c o r d e d  th e  
lo w e s t  g i r t h  (T a b ic  W b . 1).

Table  W b. 1. C lo n e  e v a lu a tio n

C lone G irth  (cm)

RRII 105 38.02
IRC A  18 35.08
I RC A  109 35.19
IRC A  111 37.01
[RCA 130 32.40
IRC A 230 34.54
PB 2 8 /5 9 35.24
PB 255 36.53
PB 314 31.28
PB 330 32.55
RRIM  703 39.90

M ean 27.65

D a ta  o n  s u n  s c o r c h  in c id e n c e  f ro m  th e
1994 T r ia l  a t  A r a s u  R u b b e r  C o r p o r a t io n
in d ic a t e d  th r e e g r o u p i n g s  (T a b le  W b .2 ).
PB  2 1 7  a n d  P B  311 s h o w e d  b e t t e r  to le r a n c e

to  s u n  s c o r c h .  

T ab le  W b.2. In c id e n c e  o f  s u n  scorch

Inc id en ce C lone

Low PB 217

M e d iu m

PB 311 

RRII 5

H ig h

RRII 50 
RRII 105 
RRII 176 
PR 255 
PR 261 
PB 260 
PB 235 
RRIC 102

PB 28 /5 9

T h e  o n f a r m  b lo c k s  a t  P u l l e n g o d e  E s ta te , 
T h i r u m b a d i  E s ta te ,  M a n a p p a l ly ,  S u r a n a d u ,  
V a l l i k u n n a m  a n d  T h a m a r a k k u l a m  w e re  
m a i n t a i n e d .  A t  R R S  A g a r ta la ,  g i r th  a n d  
y ie ld  r e c o r d i n g s  o f  th e  s e l e c t e d  c lo n e s  w e re  

c o n t in u e d .

4. B io techno logy
4.1 In  v itro  p la n t g en e ra tio n

T h e  e ffe c t o f  e x p la n t  s ta g e  a n d  m e th o d s  
o f  s t e r i l i z a t i o n  w e r e  s t a n d a r d i z e d  f o r  
e x p la n ts  d e r iv e d  f ro m  f ie ld - g r o w n  p la n ts .  
F ro m  f ie ld -g ro w n  m a tu r e  tre e s ,  t h e  id e a l  
t im e  fo r  e x p la n t  c o l le c t io n  is  D e c e m b e r  to  
J a n u a r y  w h e n  n e w  f lu s h e s  e m e r g e  a f te r  
w in te r in g .  A  h ig h  c o n c e n t r a t io n  o f  s u c r o s e  
a n d  c y to k in in  in  th e  in i t ia l  in o c u la t io n  m e ­
d iu m  w a s  fo u n d  to  b e  e s s e n t ia l  f o r  n o r m a l  
g r o w th  o f  e x p la n ts .  S h o o t  e lo n g a t io n  a n d  
m a tu r a t i o n  c o u ld  b e  o b t a in e d  o n  s u b c u l tu r e  
to  a  m e d iu m  c o n ta in in g  lo w  le v e l o f  c y to k i ­
n in  a n d  g ib b e re l l ic  a c id .  S p r o u t in g  o f  m u l ­
t ip le  s h o o ts  f ro m  th e  b a s e  w a s  o b ta in e d  
a f te r  r e m o v a l  o f  t h e  s h o o t  a p e x .

T h e  e ffe c t o f  t h id i a z u r o n  o n  th e  in d u c ­
tio n  o f  m u l t ip le  s h o o ts  in  th e  n o d a l  c u l tu r e  
a s  w e l l  a s  s h o o t  t ip  c u l tu r e s  w a s  o b s e r v e d .  
T h is  c h e m ic a l  s u p p r e s s e d  th e  a p ic a l  d o m ­
in a n c e  a n d  in d u c e d  p r o f u s e  m u l t i p l e  s h o o t  
p ro d u c t io n .  H o w e v e r ,  th e  g r o w th  o f  m u l t i ­
p le  s h o o ts  w a s  n o t  s a tis fa c to ry .

4.2 S om atic  em b ry o g e n e s is  a n d  t ra n sg e n ic  
p la n t sy n th e s is

E x p e r im e n ts  w e r e  c o n d u c te d  to  e n h a n c e  
th e  e ff ic ie n c y  o f  s o m a tic  e m b r y o  in d u c t io n  
a n d  p la n t le t  f o rm a tio n  a c h ie v e d  e a r l ie r  f ro m  
im m a tu r e  in f lo re sc e n c e  ( f lo w e r  b u d s )  a n d
im m atu re  a n th e r  a s  th e  in i t ia l  e x p la n ts .  S tu d ­

ie s  o n  v a r io u s  n u t r i t io n a l  a s  w e l l  a s  h o r m o ­
n a l r e q u ir e m e n ts  r e s u l te d  in  a  h ig h  f re q u e n c y  
so m a tic  e m b ry o g e n e s is  a n d  p l a n t l e t  f o r m a ­
t io n  f ro m  i m m a tu r e  a n th e r  a n d  f lo w e r  b u d s .  
T im e  s p a n  r e q u ir e d  fo r  th e  fo r m a t io n  of 
m a tu r e  e m b r y o s  f ro m  in itia l  e x p la n ts  is  
a p p r o x im a te ly  o n e  a n d  a  h a l f  y e a r s .  P a ra l le l  
e x p e r im e n ts  c a r r ie d  o u t  to  r e d u c e  th e  t im e  
s p a n  b e tw e e n  in it ia l  e x p la n t  i n o c u la t io n  a n d  
m a tu r e  e m b ry o  fo rm a t io n  r e s u l te d  in  th e  
re d u c t io n  o f  t im e  s p a n  to  th r e e  m o n th s .

In  o r d e r  to  o v e r c o m e  t h e  p r o b le m  o f  th e  
d e v e lo p m e n t  o f  t r a n s g e n ic  p la n t l e t s ,  e x p e r -



im e n ts  w e re  c a r r ie d  o u t  w ith  th e  tra n sg e n ic  
e m b ry o s  a n d  e m b ry  o g e n ic  ca lli t ra n s fo rm e d  
w i th  th e  g e n e  c o d in g  fo r  so rb ito l 6 -p h o s ­
p h a te  d e h y d ro g e n a s e  b ro u g h t  fro m  th e  
U n iv e rs ity  o f  C a lifo rn ia , L 'SA. I t  re s u lte d  in 
th e  la rg e -sc a le  p ro d u c t io n  o f  m a tu re  e m b ry ­
o s  t r a n s fo rm e d  w ith  th e  g e n e  c o d in g  for 
s o rb i to l  6 -p h o s p h a te  d e h y d ro g e n a s e .  P la n t­
le ts  w e re  p ro d u c e d  u p  to  th e  se c o n d  leaf 
s ta g e .  F u r th e r  e x p e r im e n ts  a r e  in  p ro g re s s  
o n  th e  h a rd e n in g  p ro c e ss .

E x p e r im e n ts  w e re  c a r r ie d  o u t  to  e n h a n c e  
th e  tra n s fo rm a tio n  f re q u e n c y  a n d  th e  f re ­
q u e n c y  h a s  b e e n  e n h a n c e d  fro m  1 to  3 p e r  
c e n t  . F re sh  H e v e a  ca lli w e re  t r a n s fo rm e d  
w i th  th e  o th e r  g e n e s  c o d in g  fo r  i so p e n  teny l 
t ra n s fe ra s e ,  s u p e ro x id e  d i s m u ta s e  a n d  th e  
a n t i s e n s e  s e q u e n c e  fo r  A C C  s y n th a s e  
b r o u g h t  fro m  th e  U n iv e rs ity  o f  C a lifo rn ia . 
N e a r ly  50 e m b ry o s  tra n s fo rm e d  w ith  a n ti­
s e n se  A C C  g e n e  a n d  m o re  th a n  1000 e m b ry o s  
e a c h  tra n s fo rm e d  w i th  g e n e s  c o d in g  fo r  
i s o p e n  te n y l  t r a n s f e ra s e  a n d  s u p e ro x id e  d i s ­
m u ta s e  w e r e  d e v e lo p e d .

5 . G e r m p l a s m  e v a l u a t i o n / G e n o m e  
a n a l a y s i s

5.1 S c re e n in g  o f H e v e a  g e rm p la s m  fo r 
d rou g h t/co ld  tolerance

In  th e  h o t  s p o t  tr ia l a t  th e  RRS, S u k m a , 
M a d h y a  P ra d e s h ,  B ra z ilia n  c lo n e s  s u c h  a s  
R O  5363  a n d  R O  2629 w e re  p e r fo rm in g  
b e tte r ,  h o w e v e r  p o o r  g ro w th  w a s  o b s e rv e d  
fo r  A C  685 .A m o n g  c o n tro l c lo n e s , g o o d  
g r o w th  w a s  o b s e rv e d  fo r  c lo n e s  RRII 118 
a n d  G T  1. S e le c te d  c lo n e s  f ro m  th is  h o t  s p o t  

tr  w e re  m u lt ip l ie d  a n d  f ie ld -p la n te d  at 
th e  RR S, N a g ra k a t ta ,  W es t B en g a l fo r co ld  
to le r a n c e  e v a lu a t io n  d u r in g  1998 D u r in g  
w in t e r  m o n th s ,  10 B raz ilian  c lo n e s  sh o w e d  
s y m p to m s  o f  co ld  in ju ry  lik e  w il t in g  fol­
lo w e d  b y  d ,e -b a c k  w ith  b la c k  d is c o lo u ra -  
h o n  o f  g r e e n  b a rk .

5.2 G enom e ana lysis

Independen t screening for p o ly m o rp h ic / 
.n fo rm ative  prim ers w as carried o u t  fo r

w ild  a n d  c u l t iv a te d  c lo n e s  a s  t h e y  s h o w e d  
d if fe re n tia l  r e s p o n s e  in  te r m s  o f  P C R  a m p l i ­
f ic a tio n . S o  fa r ,  2 0 0  p r im e r s  (2 0  r a n d o m  
p r im e r s  f ro m  e a c h  O P A  a n d  O P J  s e r ie s )  
w e re  s c r e e n e d  w i th  p o p u l a r  c lo n e s  a n d  80  
p r im e r s  (8 p r im e r s  f ro m  e a c h  s e r i e s )  w i t h  
w ild  g e n o ty p e s .  R A P D  p r o f i le s  o f  4 8  w i ld  
g e n o ty p e s  h a v e  b e e n  s t u d i e d  u s i n g  12 
s c r e e n e d  in fo rm a t iv e  p r i m e r s  a n d  d a t a b a s e  
o f  th e  a b o v e  R A P D  p r o f i le s  a r e  b e i n g  c o n ­
s t r u c te d  s im u l t a n e o u s ly  f o r  r e l a t i o n s h i p  
s tu d ie s .  S c re e n in g  f o r  R A P D  m a r k e r  fo r  
P h v to p h th o r a  d i s e a s e  r e s i s ta n c e  in  p o p u l a r  
c lo n e s  a n d  w i ld  g e r m p la s m  o f  H e v e a  is 
b e in g  c o n t in u e d .  T h e  r a n d o m  p r i m e r s  
w h ic h  h a v e  b e e n  id e n t i f ie d  f o r  p o l y m o r ­
p h is m  in  to le r a n t  c lo n e s  a r e  b e i n g  s u b je c t e d  
to  te s ts  fo r  th e  c o n s i s t e n t  p a t t e r n  f o r  d i s e a s e  
r e s is ta n c e  in  15 g e n o ty p e s .

6. D R I S  fe r t il iz a t io n  
E x p e rim e n ts  to  c o m p a r e  tw o  ty p e s  o f  

fe r tiliz e r  r e c o m m e n d a t io n  v iz .  D is c r im in a to ­
ry  F e rtiliz e r R e c o m m e n d a t io n  (D F R ) a n d  D i­
ag n o s is  a n d  R e c o m m e n d a t io n  I n t e g r a t e d  S y s ­
te m  (D R IS) a r e  in  p ro g re s s .  T r e a tm e n t  in c o r ­
p o ra t io n  a n d  c o lle c tio n  o f  y ie ld  d a t a  w e r e  
u n d e r ta k e n  d u r in g  th e  p e r io d  u n d e r  r e p o r t .

h i th e  s o il ,  t i s s u e  a n d  la te x  t e s t i n g  l a b o ­
r a to r ie s  a t  N e d u m a n g a d ,  A d o o r ,  K o t t a y a m ,  
P a la , K a n j i r a p p a l ly ,  M u v a t t u p u z h a ,  T h r i s -  
s u r ,  K o z h ik o d e ,  T h a l ip a r a m b a  a n d  M a n g a ­
lo re , a  to ta l  o f  2 0 5 7 7  s o i l  a n d  8 6 7  le a f  
s a m p le s  w e r e  a n a ly s e d .

A  s u rv e y  w a s  c o n d u c te d  a m o n g  th e  
s m a llh o ld e r s  o f  K e ra la  to  s t u d y  t h e  i m p a c t  o f  
d i s c r im in a to ry  fe r t i l iz e r  a p p l i c a t i o n  a m o n g  

“ d ? rS- 7 ,16  s t u d y  r e v e a le d  a  s a v in g  
o f  R s .4 0 0 /h a  in  f e r t i l iz e r  c o s t  a n d  a n  in c re a s e  
m  ru b b e r  y ie ld  u p  to  132 k g / h a  b y  a d o p t i n g  
d is c r im in a to r y  f e r t i l iz e r  a p p l ic a t io n .

7. R u b b e r -b a s e d  s u s ta in a b le  f a r m ­
in g  sy s te m

T h re e  e x p e r im e n ts  f o l lo w in g  th r e e  d i f f e r ­
e n t  m o d e ls  (M o d e l I, 11 a n d  III) l a id  o u t



d u r i n g  1 9 9 6  to  1 9 9 7  a t  t h e  R e g io n a l  R e se a rc h  
F a rm , T a r a n a g a r ,  A g a r t a l a  w e r e  c o n t in u e d .

A v e r a g e  g i r t h  o f  r u b b e r  t r e e s  i n  M o d e l  I 
a n d  II  w a s  1 3 .3 6  a n d  10 .8  c m  re s p e c t iv e ly .  A  
to ta l  o f  2 0 7  k g  o f  p a d d v  a n d  115 k g  o f 
t a p io c a  w e r e  h a r v e s t e d .  G r o w th  d a t a  r e ­
c o r d e d  s h o w  t h a t  in  M o d e l  I, th e  ju v e n i le  
g r o w t h  o f  c lo n e  R R IM  6 0 0  is  t h e  h ig h e s t  
a m o n g  th e  t h r e e  c lo n e s  f o l lo w e d  b y  PB  235 
a n d  G T  1, w h e r e a s  in  M o d e l  II, PB  235  
r e g i s t e r e d  s l i g h t l y  b e t t e r  g r o w th  th a n  G T  1 
a n d  R R IM  600 .

8. R & D  a c tiv i t ie s  o n  N R  p ro ce ss in g

8.1 Im p ro v e m e n t  o f d r y in g  c o n d itio n s  o f sh e e t 
r u b b e r  in  s m a llh o ld in g s

8.1.1 S o la r  d ry in g

C iv i l  w o r k  w a s  s t a r t e d  a t  t h e  H B S S , 
N e t t a n a  t o  i n s t a l l  s o l a r - c u m - s m o k e  d r y e r  o f 

60 0  k g  c a p a c i ty .

8.1.2 S u n -c u m -sm o k e  d ry in g

C o n s t r u c t i o n  o f  a  n e w  s m o k e  h o u s e  w a s
c o m p le t e d  a t  R R II  c a m p u s .  T h is  s m o k e  
h o u s e  e n v i s a g e s  a  s y s t e m ,  w h e r e  s h e e ts  c a n  
b e  l o a d e d  o n  t r o l l e y s  a n d  ro l le d  o u t  o f 
s m o k e  h o u s e  f o r  p a r t i a l  d r y i n g  in  s u n l ig h t .  
B a s e d  o n  th e  r e s u l t s  f r o m  th e  in i t ia l  t r ia ls ,  
t h e  f u m a c e  a n d  t r o l l e y  w e r e  m o d if ie d .  
I n s u l a t i o n  o f  t h e  m e ta l l i c  d o o r  o f  t h e  s m o k e  
h o u s e  h a d  b e e n  d o n e  to  a v o id  th e  lo s s  o f 
h e a t .  E v a l u a t i o n  o f  t h e  m o d i f i e d  s u n - c u m -  
s m o k e  d r y e r  i s  i n  p r o g r e s s .  C o m p a r e d  to  th e  
f i r e w o o d  c o n s u m p t i o n  o f  1.0 to  1 .2  k g  in  
s m o k e  d r y i n g  a l o n e ,  s u n - c u m - s m o k e  d r y ­
in g  c o n s u m e d  o n l y  0 .7  k g  f i r e w o o d / k g  of 
d r i e d  r u b b e r .  E v e r y  d a y ,  7  k g  o f  f i r e w o o d  
is  b e in g  u s e d .  T h e  d r y i n g  t im e  o f  s h e e ts  
v a r i e d  b e t w e e n  f o u r  a n d  f iv e  d a y s .

A  n e w  t r o l l e y  h a s  b e e n  d e s ig n e d  fo r  
e f f e c t in g  m a x i m u m  d r y i n g  o f  s h e e t s  in  o p e n  
s u n .  In  t h e  n e w  d e s i g n ,  r u b b e r  s h e e ts  i n  th e  
f o u r  b o t t o m  l a y e r s  c a n  b e  fu l ly  e x p o s e d  to  
s u n  l i g h t  b y  d r a w i n g  th e  l a y e r s  in  fo u r  
d i r e c t i o n s  a n d  c a n  b e  f ix e d  th e r e  h o r i z o n ta l ­

ly  f o r  f a s t  a n d  u n i f o r m  d r y in g  o f  w e t  sh e e ts .  
F a b r ic a t io n  o f  th e  t r o l le y  w i th  th e  a b o v e  
s p e c if ic a t io n s  w a s  c o m p le te d  a n d  th e  t r ia ls  
w i th  th is  n e w  tro lle y  w a s  ta k e n  u p .

8.1.3 L ow  cost sm ok ing  devices

E v a lu a tio n  o f  9 6 -sh e e t c a p a c i ty  s o la r-  
c u m -s m o k e  d r y e r  w a s  c a r r ie d  o u t  w i th  s o la r  
h e a t  c o lle c to rs  a t ta c h e d  to  it. T o ta l q u a n t i ty  
o f  s h e e ts  d r ie d  w a s  6583 k g  a n d  th e  c o n ­
s u m p t io n  o f f i re w o o d  w a s  a b o u t  0 .95  k g  fo r  
e v e r y  k g  o f  d r ie d  s h e e t  ru b b e r .  T h e  f ire ­
w o o d  c o n s u m p t io n  w i th o u t  s o la r  p a n e l  
a m o u n ts  to  1 .4 k g  fo r  e v e r y  k g  o f  d r i e d  
r u b b e r  a n d  is  h ig h e r  t h a n  th e  c o n v e n t io n a l  
s m o k e  h o u s e  w h ic h  r e q u i r e s  1 -1 .2  k g  o f 
f ire w o o d .  C o n t r ib u t io n  o f  th e  s o la r  p a n e l  
w a s  fo u n d  to  r e d u c e  th e  f i r e w o o d  r e q u i r e ­
m e n t  b y  0 .4  kg .

8 .1 .4 U p g rad a tio n  o f low  qu a lity  sh ee t

A  m a jo r  p o r t i o n  o f  s m a l lh o ld e r s ' s h e e t  
r u b b e r  is  o f  v e ry  p o o r  q u a lity ,  d u e  to  r e a s o n s  
s u c h  a s  in c o m p le te  d r y in g ,  m o u ld  g r o w th  
a n d  s u r f a c e  c o n ta m in a t io n .  In  o r d e r  to  
u p g r a d e  th e  q u a l i ty  o f  th e s e  s h e e ts  a m e ­
c h a n ic a l  c le a n in g  d e v ic e  w a s  d e s ig n e d ,  fa b ­
r ic a te d  a n d  in s ta l le d .  T h is  m a c h in e  c a n  
c le a n  b o th  s u r f a c e s  o f  th e  s h e e t  in  tw o  to  
th r e e  s e c o n d s .  F u r th e r  t r ia l s  a r e  i n  p ro g r e s s .

8.2 M o d ified  fo rm s  o f NR
8.2.1 S to rage  s tu d ie s  o f epox id ized  n a tu ra l ru b ­

b e r  (ENR)

F o u r  s e t s  o f  E N R  (E N R  10, E N R  2 5 , E N R  
5 0  a n d  E N R  60 ) w i th  a n d  w i t h o u t  c a lc iu m  
s te a r a te  w e re  te s te d  a t  p r e - d e t e r m in e d  in ­
te rv a ls  fo r  c h a n g e s  in  p r o p e r t i e s  o n  s to r a g e  
su c h  a s  p la s tic ity ,  g e l c o n te n t ,  M o o n e y  v is ­
co s ity , p la s t ic i ty  r e t e n t io n  in d e x ,  a c c e le r a te d  
s to r a g e  h a r d e n in g  a n d  e p o x y  c o n te n t .  V u l-  
c a n iz a te s  o f  th e  c o m p o u n d s  m a d e  f ro m  
th e s e  ru b b e r s  a re  w e a k ly  a c id ic  in  n a tu r e .  
M in o r  d e c re a s e  in  e p o x y  c o n te n t  w i th  s to r ­
a g e  t im e  a n d  a s te a d y  in c re a s e  in  p la s tic ity ,  
M o o n e y  v is c o s i ty  a n d  g e l  c o n te n t  o n  s to r a g e  
w e re  o b s e rv e d .  T h e  r a te  o f  in c r e a s e  w a s



h ig h e r  fo r  E N R  w ith  h ig h  e p o x y  co n ten t.  
A d d i t io n  o f  c a lc iu m  s te a ra te  a p p e a re d  to  
h a v e  im p ro v e d  th e  p ro c e s s ib il i ty  (i.e. lo w e r  
p la s tic ity , g e l c o n te n t  a n d  M o o n e y  v isco s ity  
o f  th e  r u b b e r  w i th  lo w  e p o x y  c o n te n t) .  
H o w e v e r ,  o v e ra ll  v u lc a n iz a t io n  p ro p e r tie s  
d id  n o t  g e t  m u c h  a ffe c te d  o n  s to ra g e .

8 .22  Therm oplastic  n a tu ra l rubber (TPNR) 

T w o  d if fe re n t  g r a d e s  (f ilm  g r a d e  a n d  
in je c tio n  m o u ld in g  g ra d e )  o f  P P  a n d  H D P E  
w e re  c o lle c te d  a n d  th e se  w e re  u s e d  fo r  m e l t  
b l e n d in g  w ith  n a tu r a l  r u b b e r  h a v in g  tw o  
d if fe re n t  le v e ls  o f  m o le c u la r  w e ig h t.  T h e  
b le n d  r a t io  u s e d  w a s  60  : 4 0  (N R  : th e rm o ­
p la s tic s ) . It w a s  fo u n d  th a t,  fo r t h e  u n c ro s s ­
l in k e d  b le n d s ,  th e  te n s ile  s t r e n g th  a n d  e lo n ­
g a t io n  a t b r e a k  a r e  le s s  a ffe c te d  b y  th e  ty p e  
o f  PP. H o w e v e r ,  th e  m a s t ic a te d  r u b b e r  
in c o rp o ra te d  b le n d s  s h o w e d  h ig h  M F I v a l­
u e s  in d ic a t in g  g o o d  p ro c e ss ib ility . D y n a m ­
ica lly  v u lc a n iz e d  b le n d s  w e re  p re p a re d  
w i th  s u lp h u r  a n d  p e ro x id e  a s  c ro s s - lin k in g  
a g e n ts .  V u lc a n iz e d  b le n d s  h a d  in fe r io r  
p r o p e r t ie s  c o m p a re d  to  th e  u n c ro s s - lin k e d  
b le n d ,  s u g g e s t in g  th e  n e e d  fo r  re f in e m e n t  o f 
fo rm u la t io n /p r o c e s s .  F o rm u la t io n s  w ith  a 
n e w  a c t iv a to r - c u m - a n t io x id a n t  w a s  d e ­
s ig n e d  a n d  th e ir  p ro p e r t ie s  w e re  s tu d ie d .

9. U P A S I  C o m p o n e n t

In  th is  p ro jec t, b e in g  im p le m e n te d  th ro u g h  
th e  U PA SI, 2152 so il s a m p le s  a n d  352 lea f 
s a m p le s  f ro m  1350 g ro w e rs  w e re  a n a ly se d  
a n d  d is c r im in a to ry  fe r tiliz e r  re c o m m e n d a ­
t io n  w a s  p ro v id e d .  T ra in in g  c la sse s  o n  so il 
c o lle c tio n , c a m p a ig n  c la sse s , e x h ib itio n s  etc. 
fo r p o p u la r iz in g  th e  d is c r im in a to ry  fe r tiliz e r  
u s e  a m o n g  p la n te r s  w e re  c o n d u c te d .

10. C o n su ltan cy  services
10.1 Im pact o f con tin u o u s app lica tio n  of cop ­

p e r  fu n g ic id es on ecosystem s o f th e  m ajo r

N a d u "  8fOWin8 ,raC'S ° f K erala and  Ta™i]

T h is  project h as  been entrusted w ith  K er­
ala Agricultural University. Soil profile sam ­

p le s , leaf, la tex  a n d  w a te r  s a m p le s  w e r e  
co llec ted  fro m  r u b b e r  p la n ta t io n s  o f  f iv e  a g e  
g ro u p s  v iz . 5 , 10, 20, 3 0  a n d  a b o v e  3 0  y e a r s  
from  10 lo ca tio n s c o v e r in g  s p r a y e d ,  u n s p r a y e d  
a n d  v irg in  la n d s . T h e  s a m p le s  w e r e  p r o c e s s e d  
a n d  e s tim a tio n  o f  p a r a m e te r s  l ik e  o r g a n ic  
c a rb o n , c la y  p e rc e n ta g e ,  C E C  a n d  p H ,  to ta l 
c o p p e r, D TPA  c o p p e r , l e a f  c o p p e r ,  la te x  c o p ­
p e r  a n d  c o p p e r  in  w a te r  w a s  c a r r ie d  o u t .

T o tal c o p p e r  r e g is te r e d  h i g h e r  v a l u e s  in  
s a m p le s  c o lle c te d  f r o m  p la n t a t i o n s  r e c e iv ­
in g  c o p p e r  f u n g ic id e  s p r a y i n g  c o m p a r e d  to  
u n s p r a y e d  p l a n t a t i o n s  o f  t h e  s a m e  a g e  
g ro u p .  A  d r a s t i c  d e c r e a s e  in  t h e  c o p p e r  
c o n te n t  w a s  o b s e r v e d  w i t h  s o i l  d e p t h .  
A m o n g  lo c a tio n s ,  l o w e r  v a lu e s  o f  t h e  to ta l  
c o p p e r  w e r e  r e p o r t e d  f ro m  H B S S  P a r a l i a r  
fo llo w e d  b y  P a n th a ,  K u la s e k h a r a m ,  K o z h ik -  
k o d e ,  C E S  C h e th a c k a l  a n d  R R II, K o t t a y a m  
in  th e  in c re a s in g  o r d e r  o f  c o p p e r  c o n te n t .  
P la n ta t io n s  w i th  2 0  a n d  3 0  y e a r s  o f  c o n t i n ­
u o u s  c o p p e r  f u n g ic id e  s p r a y i n g  r e g i s t e r e d  
h ig h e r  v a lu e s  c o m p a r e d  to  o th e r  a g e  g r o u p s .  
S a m p le s  c o l le c te d  f r o m  th e  v i r g i n  l a n d  
w i th o u t  s p r a y in g  f o r  t h e  p a s t  2 5  y e a r s  
r e c o rd e d  v e ry  lo w  v a lu e s .

U n s p r a y e d  p l a n t a t i o n s  a n d  v i r g in  l a n d s  
r e c o rd e d  s u b s t a n t i a l l y  l o w e r  v a l u e s  f o r  
D T PA  c o p p e r  c o m p a r e d  to  s p r a y e d  p l a n t a ­
tio n s . A m o n g  th e  d i f f e r e n t  l o c a t io n s  s t u d ­
ie d ,  th e  h ig h e s t  v a lu e s  o f  D T P A  c o p p e r  w a s  
o b s e r \  e d  in  th e  T R & T  E s ta te ,  M u n d a k a y  a m  
f o llo w e d  b y  s a m p le s  f ro m  K o z h ik o d e ,  R R II 
K o tta y a m , C E S  C h e th a c k a l ,  K u la s e k h a r a m ,  
H B SS P a r a l ia r  a n d  P a n th a .  P ro f i le  s a m p l e s  
s h o w e d  a  c le a r  d e p t h w i s e  d e c r e a s e  i n  D T P A  
c o p p e r  in  a ll  th e  p r o f i le s  s t u d i e d  f r o m  
d i f f e r e n t  lo c a t io n s .  P ro f i le  s a m p l e s  f ro m  
u n s p r a y e d  a n d  v i r g in  l a n d s  r e g i s t e r e d  in ­
v a r ia b ly  l o w e r  v a lu e s  t h a n  s p r a y e d  p l a n t a ­
t io n s  e s p e c ia l ly  fo r  th e  f i r s t  t w o  d e p t h s .

L e a f  c o p p e r  c o n te n t  r e g is te r e d  h i g h e r  l e \  - 
e ls  o f  c o p p e r  in  c o n t in u o u s ly  s p r a y e d  p l a n t a ­
tio n s , (n  th e  c a s e  o f  c o p p e r  in  la te x , n o t  m u c h  
v a r ia tio n  w a s  o b s e rv e d  b e tw e e n  s p r a y e d  a n d



u n s p r a y e d  p l a n ta t io n s  f ro m  s a m p le s  co llec t­
e d  in  t h e  s e c o n d  y e a r . C o p p e r  c o n te n t  in  th e  
la te x  v a r i e d  f ro m  tr a c e s  to  4 .19  p p m .

C o p p e r  w a s  n o t  d e te c te d  in  a n y  o f  th e  
w a te r  s a m p le s  s h o w in g  th a t  th e  c o p p e r  d e ­
p o s i te d  in  th e  so il a n d  fo lia g e  f ro m  s p ra y  d r if ts  
is  w a s h e d  a w a y  b y  s u b s e q u e n t  ra in s  a n d  lo s t 
f ro m  th e  so il w a te r  s y s te m  w ith in  a  s h o r t  
p e r io d .  S in c e  t h i s  c o lle c tio n  w a s  d o n e  e ig h t 
m o n th s  a f t e r  s p r a y in g ,  e v e n  tra c e s  o f  c o p p e r  
c o u ld  n o t  b e  d e t e c t e d  in  w a te r  s a m p le s .

In  g e n e r a l ,  t h e  a r th r o p o d  p o p u la t io n  
w a s  s ig n i f ic a n t ly  h i g h e r  in  u n s p r a y e d  p la n ­
t a t i o n s  o f  a ll  a g e  g r o u p s ,  e x c e p t  in  th e  c a s e  o f 
f iv e - y e a r  p l a n t a t i o n s .  T h e  p e r c e n ta g e  r e d u c ­
t io n  in  a r t h r o p o d  p o p u la t i o n  c o n s e q u e n t  to  
c o n t i n u o u s  a p p l i c a t i o n  o f  c o p p e r  fu n g ic id e s  
in  10 , 2 0  a n d  3 0 - y e a r  p l a n t a t i o n s  w e r e  3 4 ,6 0  
a n d  61 p e r  c e n t  o v e r  u n s p r a y e d  p la n ta t io n s .

T h e  n e m a t o d e  p o p u l a t i o n  c o n s is te d  o f  
p l a n t  p a r a s i t e s  v iz .  M eloidogvne s p . ,  Heli- 
cotylenchus s p . ,  H oplolaim us sp . ,  Rotylen- 
chulus s p . ,  Tylenchorhynchus s p .  a n d  Cri- 
conem oides s p . ,  s a p r o p h y t e s  a n d  p r e d a to r s  
in  v a r y i n g  le v e l s  in  d i f f e r e n t  p la n ta t io n s .  
T h e  o v e r a l l  r e d u c t i o n  o f  t h e  n e m a to d e s  in  
t h e  s p r a y e d ,  i n  c o m p a r i s o n  to  u n s p r a y e d  
p l a n t a t i o n s  is  to  t h e  t u n e  o f  7 4 .5  p e r  ce n t.

In  th e  c a s e  o f  m ic ro b ia l  p o p u la t io n ,  th e re  
w a s  n o  d e f in i t e  t r e n d  in  th e  p la n ta t io n s  o f

d iffe re n t a g e  g ro u p s .  A m o n g  th e  u n s p r a y e d  
p la n ta tio n s ,  3 0 -y e a r  a n d  1 0 -y ea r p la n ta t io n s  
w e re  h a v in g  th e  m a x im u m  m e a n  p o p u la t io n .  

10.2 R esource  so il su rv ey  a n d  m a p p in g  o f 
ru b b e r  g ro w in g  so ils  o f K era la  a n d  T am il 
N ad u

D ra f t  f in a l r e p o r t  h a s  b e e n  s u b m i t t e d  b y  
N B S S  & L U P  in c o r p o r a t in g  th e  c o m m e n ts  o f  
e x p e r t s  a lo n g  w i th  1 0  c o p ie s  o f  t h e  s o i l  a t la s .  
T h e  r e p o r t  is  u n d e r  re v ie w .

11. T ra in in g  p ro g ram m e
11.1 L ong-term  a tta c h m e n t

S m t. R a jesw ari M e e n a tto o r , S c ien tis t h a s  
c o m p le te d  h e r  t r a in in g  a t  th e  In te rn a tio n a l 
A g ric u ltu re  C e n tre  (IA C ), W a g e n in g e n , th e  
N e th e r la n d s  in  A p p lie d  P la n t B re e d in g  a n d  
M o lecu la r  T ech n iq u es. D r. R o s a m m a  A lex , 
R u b b e r  T e ch n o lo g is t c o m p le te d  h e r  tr a in in g  a t  
th e  S choo l o f  P o ly m e r  T echno logy , U n iv e rsity  o f 
N o r th  L o n d o n , U  K. in  D y n am ic  M echan ica l 
A nalysis a n d  Dr. J. Licv, P la n t  B re e d e r  w a s  
d e p u te d  fo r  a n  a d v a n c e d  t r a in in g  in  m o le c u la r  
a sp e c ts  o f s tre ss  to le ra n c e  a t  th e  U n iv e rs ity  o f  
N o ttin g h a m , U .K . fo r fo u r  m o n th s .

11.2 S h o rt-te rm  tra in in g

C o m p u te r  t r a in in g  p r o g r a m m e s  w e r e  
a r r a n g e d  fo r  s c i e n t i s t s  a n d  te c h n ic a l  s ta f f  
o f  R R II, R e g io n a l  L a b o r a to r ie s  a n d  R R S , 
G u w a h a t i .

CEN TRA L EXPERIMENT STATION, CHETHACKAL, KERALA

T h e  R u b b e r  R e s e a r c h  I n s t i t u t e  (R R II) o f  
I n d i a  e s t a b l i s h e d  th e  C e n t r a l  E x p e r im e n t  
S ta t io n  a t  C h e t h a c k a l ,  R a n n i  in  1966. Tine 
S ta t io n  is  s i t u a t e d  a t  a b o u t  5 0  k m  f ro m  th e  
R R II, K o t t a y a m  a n d  h a s  a  to ta l  a r e a  o f  
2 5 4 .7 9  h a .  T h e  S t a t i o n  c a t e r s  to  t h e  n e e d s  o f 
th e  d i f f e r e n t  d i v i s i o n s  o f  t h e  R R II. P re s e n t ly  
t h e  m a jo r  a r e a s  o f  e x p e r i m e n t a t i o n  a r e  c lo n e  
e v a l u a t i o n ,  p r o g e n y ,  e x p lo i t a t i o n ,  i n t e r c r o p ­
p in g ,  d e n s i t y  e tc .  A  g e r m p l a s m  c o l le c t io n  o f  
o v e r  4 0 0 0  g e n o t y p e s  is  m a in t a i n e d  a n d

s y s te m a tic  s c r e e n in g  o f  th e  s a m e  is  b e in g  
u n d e r ta k e n .  I n te g r a t io n  o f  c h e m ic a l  a n d  
m a n u a l  w e e d  c o n tro l  m e th o d s  fo r  im p le ­
m e n ta t io n  in  th e  p la n t a t i o n s  is  a l s o  b e in g  
w o r k e d  o u t .  H a n d - p o l l in a te d  p r o g e n ie s  o f 
e l i te  c lo n e s  a r e  b e in g  e v a lu a t e d  in  s y s t e m ­
a t ic  f ie ld  t r ia ls . I n  a d d i t i o n  to  th e  a b o v e ,  
r o u t in e  f e r t i l iz e r  tr ia ls ,  e x p lo i ta t io n  t r ia ls  

e tc . a r e  b e in g  c o n d u c te d .
D u r in g  th e  r e p o r t i n g  y e a r ,  t h e  to ta l  

n u m b e r  o f  p e r m a n e n t  w o r k e r s  e n g a g e d



w a s  2 0 9  a n d  th a t  o f  to ta l  c a s u a l  w o rk e r s  
w a s  167. T h e  to ta l  m a n - d a y s  e n g a g e d  
d u r i n g  th e  y e a r  fo r  d if f e r e n t  o p e r a t io n s  
w a s  64338 . A  to ta l  o f  303  ta p p in g  d a y s

w a s  p o s s ib le  in  t h e  y e a r  a n d  t h e  t o t a l  m a n -  
d a y s  e n g a g e d  f o r  t a p p i n g  w a s  1 9 5 3 5 .  A  
d i s p e n s a r y  c a t e r s  t o  t h e  n e e d s  o f  t h e  
w o rk e r s .

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

Table N ea. 2. G ro w th  a n d  y ie ld  o f  c lo n e sT h e  t h r u s t  a re a s  o f  re se a rc h  a r e  a s s e s s ­
m e n t  o f n u t r i t io n a l  re q u ire m e n t  u n d e r  d if ­
f e r e n t  fe r t i l i ty  s ta tu s  o f  so il,  e v a lu a t io n  o f  
c lo n e s  a n d  d is e a s e  a n d  p e s t  m a n a g e m e n t.  

1. Evaluation  o f clones
1.1 C lone  tria l (1985)

T h e  g ir th  re c o rd e d  (T able  N ea .  1) in d ic a t­
e d  m a x im u m  g ir th  fo r  R R IM  600 (66.11 
c m )a n d  m in im u m  fo r  PB 5 /5 1  (48.48 cm ). 
T h e  a n n u a l  m e a n  y ie ld  ( g / t r e e / t a p )  w a s  
th e  h ig h e s t  fo r  RRIM  600  (28.57) a n d  m in ­
im u m  fo r PB  5 /5 1  (20.22).

Table N ea. 1. G row th  and  y ie ld  of clones

C lone Girth
(cm)

RRII 105 
RRII 318 
RRII 203 
GT 1 
P B 86 
PB 235 
PB 5/51 
GI 1
RRIM 600 
RRIM 605

Yield DRC
(g / t r e e / ta p )  (%)

58.16
65.32
64.78
62.14
65.08 
62.98 
48.48
53.09 
66.11
61.14

SE 1.40
CD  (P=0.05) 3.89

26.05
24.95
21.80
25.19
26.40
27.58
20.22
22.26
28,57
23.13

31.42
33.82
29.77 
32.21 
29.73 
32.14 
29.72
29.77 
32.58
31.77

2.78
7.94

1.19
NS

1-2. C lone tria l (1986)

Maximum girth (Table Nea. 2) was
recorded iri RRIC 102 (69.47 cm) and mini-

(31 991 )  H dP) WaS the h 'ghest m PB 311 g) an d  low est in PB 260 (18 74 g)
2. N u tritio n a l s tu d ie s  (m ature  phase)
2-1 N u tritio n a l tria l (1987)

T he n u tritio n a l trial a t N ayekgaon  in 
Kokrajhar, w hich  w as started  iifl987 as an

Clone
G irth
(cm)

Yield
( g / t r e e / ta p )

D R C
(%)

RRII 5 59.34 23.23 32.51
RRII 105 61.45 20.80 28.34
RRII 208 62.33 25.33 30.70
PR 255 62.65 20.02 30.08
PB 260 60.75 18.74 30 .67
PB 310 63.90 26.87 32.19
PB 311 61.27 31.99 30.60
RRIC 102 69.47 20.24 31.02
SE 2.74 2.85 1.17
CD  (P=0.05) 7.6 8.13 N S

o n fa rm  tr ia l  w i th  c lo n e  R R II  105 , is  b e in g  
c o n t in u e d .  O b s e r v a t io n s  o n  m o n t h l y  y ie ld  
a n d  h a lf -y e a r ly  g i r t h  w e r e  r e c o r d e d . ' I t  h a s  
b e e n  o b s e r v e d  t h a t  h ig h e s t  g i r t h  is  a t t a i n e d  
a t  60  k g  N / h a  th o u g h  4 0  k g / h a  w a s  , >n p a r  

2.2 N u tr itio n a l tr ia l (1998)

A  fie ld  tr ia l  h a s  b e e n  i n i t i a t e d  a t  R R S , 
J u r a ,  M e g h a la y a  d u r i n g  th e  y e a r  1 9 9 8 -9 9  to  
f in d  o u t  th e  e f fe c t o f  N P K  d o s e s  o n  th e  
g r o w th  a n d  y ie ld  o f  H e v e a  a t  t h e  h ig h  
a l t i t u d e  (600  m  a b o v e  m s l )  r e g io n .

T re a tm e n t  d e t a i l s  a r e  :

G o n e  R R IJ i 0 5

R B D  
4

16 p l a n t s  
3 6  p l a n t s  

3 5 :3 5 :3 5  (N P K )  
6 0 :3 5 :3 5  
7 5 :4 5 :4 5  
9 0 :4 5 :4 5  
C o n t r o l

R eplication 
N e t p lo t 
G ross p lo t 

T reatm ents



3 . I n t e r a c t i o n  b e t w e e n  K  a n d  M g

T w o  t r ia l s ,  w h i c h  w e r e  la id  o u t  in  tw o  
lo c a t io n s  ( S o r u t a r i  a n d  N a y e k g a o n )  in  198 7  
a r e  b e i n g  c o n t i n u e d .  T h e  r e s u l t s  s h o w e d  
t h a t  t h e  a p p l i c a t i o n  o f  M g  a n d  K  w a s  f o u n d  
n o n - s ig n i f i c a n t  o n  g i r t h .  M a x im u m  y ie ld  
( g / t r e e / t a p )  w a s  r e c o r d e d  a t  t h e  h ig h e s t  
le v e ls  o f  M g  a n d  K  a t  S o r u t a r i  a n d  N a y e k ­
g a o n  a n d  t h e i r  i n t e r a c t i o n  w a s  a l s o  f o u n d  

s ig n i f ic a n t .

4. R ock  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

T w o  tr ia l s ,  w h ic h  w e r e  la id  o u t  in  tw o  
d i f f e r e n t  l o c a t io n s  ( S o r u t a r i  a n d  N a y e k g a o n )  
o n  m a t u r e  r u b b e r  a r e  b e i n g  c o n t in u e d .  T h e  
d a t a  r e v e a l e d  t h a t  e f fe c t o f  t r e a t m e n t s  o n  
g i r th  is  n o n - s ig n i f i c a n t  (T a b le  N e a .  3 ). H o w ­
e v e r ,  t h e  e f f e c t  o f  t r e a t m e n t s  o n  m e a n  y ie ld  
( g / t r e e / t a p )  i s  h i g h l y  s i g n i f i c a n t  a n d  th e

Table N ea . 3. E ffec t o f  p h o s p h o r u s  o n  g ro w th  
a n d  y ie ld

T rea tm en t G ir th Y ield
(cm ) ( g / t r e e / t a p )

S o ru ta ri*
W ater in s o lu b le  P 64.32 57.03
50%  w a te r  so lu b le  a n d

50%  w a te r  in s o lu b le  P 64.09 52.26
W ater so lu b le  P 62.39 50.83
C o n tro l 62.29 45.50

SE 1.652 2.39
C D  (P=0.05) N S 7.36

N ay e k g a o n *
20 kg  w a te r  so lu b le  P 54.76 52.39
20 k g  w a te r  in s o lu b le  P 55.68 55.58
40 kg  w a te r  s o lu b le  P 54.73 53.78
40 k g  w a te r  in so lu b le  P 54.72 59.78
60 k g  w a te r  so lu b le  P 55.88 55.92
60 k g  w a te r  in so lu b le  P 53.80 65.90
C o n tro l 55.20 45.89

SE 1.169 1.281
C D  (P -0 .0 5 ) N S 3.81

* R e c o m m e n d e d  d o s e  o f  P ,O r, @ 35  k g /h a

a p p l i c a t i o n  o f  r o c k  p h o s p h a t e  g a v e  th e  
h ig h e s t  y ie ld .  S im i la r  t r e n d  is  a l s o  o b s e r v e d  
in  N a y e k g a o n .

5 . S u r v e y  o n  d i s e a s e s  a n d  p e s t s

P e s t  a n d  d i s e a s e  s u r v e y  w a s  c a r r i e d  o u t  
in  2 0  lo c a t io n s  i n  A s s a m ,  M e g h a la y a ,  T r i p u ­
ra  a n d  n o r t h e r n  p a r t  o f  W e s t  B e n g a l .  H ig h  
in c id e n c e  o f  p o  w d e r y  m i ld e w  d i s e a s e  c a u s e d  
b y  O i d i u m  h e v e a e  w a s  n o t i c e d  in  m o s t  o f  
t h e  lo c a t io n s  s u r v e y e d .  R e p e a t e d  d e f o l i a ­
t io n  o f  t e n d e r  l e a v e s  d u e  t o  t h i s  w a s  n o t i c e d  
in  R o n g th e lu  E s t a t e  ( A s s a m ) ,  J e n g i tc h e k g r i  
a n d  U m lin g  E s ta te  ( M e g h a la y a ) ,  R a n i  a n d  
A n a n d a n a g a r  ( T r ip u r a )  a n d  N a g r a k a t t a  
(W e s t B e n g a l) .  S e c o n d a r y  l e a f  f a l l  (S L F ) 
d i s e a s e  c a u s e d  b y  C o l l e to t r i c h u m  g l o e o s p o -  
r i o i d e s w a s  a l s o  n o t i c e d  in  s o m e  p l a n t a t i o n s  
i n  A s s a m  a n d  T r ip u r a  d u r i n g  J u n e  to  S e p ­
te m b e r .

O c c u r r e n c e  o f  t h r e a d  b l i g h t  d i s e a s e  
c a u s e d  b y  P e ll ic u la r ia  f i l a m e n t o s a  w a s  n o ­
t ic e d  in  1 6 - y e a r - o ld  p l a n t s  a t  U m l i n g  E s ta te ,  
M e g h a la y a  d u r i n g  S e p te m b e r  f o r  t h e  f i r s t  
t im e  in  N .E .  r e g io n .  O c c u r r e n c e  o f  le a f  
b l i g h t  d i s e a s e  c a u s e d  b y  P e r ic o n ia  h e v e a e  
w a s  n o t i c e d  in  n u r s e r y  p l a n t s  d u r i n g  N o ­
v e m b e r  to  M a r c h  i n  A s s a m  a n d  M e g h a la y a .  
I n c id e n c e  o f  b r o w n  r o o t  r o t  d i s e a s e  c a u s e d  
b y  P h e l l i n u s  n o x i u s  w a s  n o t i c e d  in  p l a n t a ­
t i o n s  a t  R a n i  a n d  P u r b a - M i r z a  i n  T r ip u r a  

a n d  a l s o  i n  A s s a m .

M ild  a t t a c k  o f  te r m i t e s ,  s l u g s  a n d  s n a i l s  
w a s  n o t i c e d  in  m o s t  o f  t h e  p l a n t a t i o n s  
s u r v e y e d .  S c a le  in s e c t  in f e s t a t i o n  w a s  n o ­
t ic e d  b y  th e  e n d  o f  A p r i l  i n  n u r s e r y  p l a n t s .  
H o w e v e r ,  tine s c a le  in s e c t  p o p u l a t i o n  w a s  
c o n t r o l l e d  b y  th e  a c t i v i t y  o f  a n  e n to m o g e -  
n o u s  f u n g u s  (H v p r o c r e l ia  r e in e c k ia n a ) .

6 .  I s o l a t i o n ,  i d e n t i f i c a t i o n  a n d  m a i n ­

t e n a n c e  o f  f u n g a l  p a t h o g e n s

R o u t in e  i s o la t io n  o f  f u n g a l  p a th o g e n s  
w a s  m a d e  f r o m  v a r i o u s  d i s e a s e d  s a m p le s  
c o l le c te d  f r o m  d i f f e r e n t  l o c a t io n s  a n d  id e n -



tiH ed . F u n g a l p a th o g e n s  v iz . P h e ll in w  
n o x iu s ,  C o lle to tr ic h u m  g lo e o sp o r io id e s , Pel- 
l icu /a r ia  iiJa m en to sa , P u sa n  u m  s o la n i  a n d  
P e r ic o n ia  h e v e a e  w e re  m a in ta in e d  a s  s to c k  
c u l tu re s  a t  l a b o ra to ry  fo r fu r th e r  m y c o lo g -  
ica l s tu d ie s ,

7. Control o f pow dery  m ildew  d isease

T iie  t r ia l  o n  d u s t in g  o f  a g r ic u l tu r a l  g r a d e  
s u lp h u r  w a s  c o n t in u e d  in  a b lo c k  o f  R R IM  
600, P r e - t r e a tm e n t  g ir th  a n d  y ie ld  d a ta  
w e re  r e c o rd e d  b o th  f ro m  tr e a te d  a n d  u n ­
tr e a te d  b lo ck s . T re a tm e n t w a s  im p o se d  
d u r in g  F e b ru a ry  1999 b y  d u s t in g  o f  s u lp h u r .  
A v e ra g e  g i r th  o f  60.01 a n d  58 .4  cm  w a s  
r e c o rd e d  in  t re a te d  a n d  u n tr e a te d  b lo ck s  
r e s p e c tiv e ly  w h ile  y ie ld  ( g / t r e e / t a p )  w a s
30 .5  a n d  27 .5  g  re sp e c tiv e ly . H ig h  in c id e n c e  
o f  p o w d e r y  m ild e w  d is e a s e  w a s  n o tic e d  in 
b o th  th e  b lo c k s  b u t  th e  s e v e r i ty  w a s  c o m ­
p a ra t iv e ly  h ig h  in  th e  u n tr e a te d .

8. E v a lu a t io n  o f  p o l y c lo n a l  p o p u l a t i o n

O u t  o f  281 p o ly c lo n a l tre e s , 167 w e re  
ta p p e d  ( 1 /2 S  d / 2 )  a n d  y ie ld  ( g / t r e e / t a p )  
w a s  r e c o rd e d  in  n o rm a l  t a p p in g  d a y s  fro m  
M a y  to  D e cem b er. G ir th  w a s  a ls o  re c o rd e d  
a t  a n  in te rv a l  o f  th re e  m o n th s .  P e r fo rm a n c e  
o f 10 p o ly c lo n a l p o p u la t io n s  in  t e rm s  o f  v ie ld  
w a s  fo u n d  to  b e  p ro m is in g  (T able  N e a . 4).

9 . E v a l u a t i o n  o f  w i l d  g e r m p l a s m

O n e  h u n d r e d  g e n o ty p e s  o f  w i l d  g e r m -  
p la s n i w e r e  m u l t ip l ie d  a n d  p l a n t e d  in  p o l y ­
b a g  n u rs e ry ' fo r  s c r e e n in g  a g a i n s t  c o ld  a n d  
O id iu m  re s is ta n c e .  O u t  o f  t h e  1 0 0  g e n o ­
ty p e s ,  h ig h  i n c id e n c e  o f  O i d i u m  d i s e a s e  w a s  
n o tic e d  in  21 g e n o ty p e s  a n d  3 2  g e n o t y p e s  
w e re  fre e  f ro m  in fe c tio n .

1 0 . P o t a s s i u m  d y n a m i c s  o n  t h e  r u b b e r  
g r o w i n g  s o i l s  o f  A s s a m

T h e  o b je c tiv e  o f  t h i s  t r i a l  is  t o  a s s e s s  t h e  
K -s ta tu s  o f  s o i l  in  th e  p o t e n t i a l  r u b b e r  
g ro w in g  a r e a s  in  A s s a m .  A s  s u c h ,  f o u r  
im p o r ta n t  r u b b e r - g r o w in g  a r e a s  w e r e  i d e n ­
tif ie d  a n d  9 6  s o il  s a m p le s  w e r e  c o l le c te d  a t  
tw o  d e p th s .  T h e  s o i ls  w e r e  p r o c e s s e d ,  d r i e d  
a n d  p h y s ic o -c h e m ic a l  p r o p e r t i e s  w e r e  a n a ­
ly sed .

1 1 . E c o l o g i c a l  i m p a c t  o f  r u b b e r  c u l t i -  
v a t i o n

f h e  w o r k  w a s  i n i t i a t e d  in  t h e  y e a r  1 9 9 7  
to  s tu d y  t h e  i m p a c t  o f  r u b b e r  c u l t i v a t io n  o n  
th e  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  s o i l ,  n u ­
t r ie n t  e n r ic h m e n t  a n d  b io m a s s  r e c y c l in g  in  
c o m p a r i s o n  to  te a k ,  'j e r u i ' a n d  n a t u r a l  f o r ­
e s t.  F o u r  ( I x l  m )  q u a d r a t s  w e r e  k e p t  

r a n d o m ly  u n d e r  e a c h  v e g e ta t io n ,  f r o m  w h e r e  
l l t te r  s a m p l« s  w e r e  c o l le c te d ,  f r e s h  a n d  d r y  

populalion

G eneral m ean



Table N ea . 5. B io m a ss  a n d  n u t r i e n t  c o n te n ts  o f  a c c u m u la te d  J itte r  u n d e r  d if fe re n t  v e g e ta tio n

L itte r  N u tr ie n t  co n te n t ( k g /h a )  Total

Vegetation (k g /h a )  - —-------  accu m u la tio n
N  P  K C a  M g ( k g /h a )

j ^ b b ^  p la n ta tio n  5959 39^90 8X19 VLOl 2 2 1 2  193 0  101.42
N a tu ra l fo re s t 5655  45.14 4.78 11.71 16.29 26.16 104.08
'Je ru l' fo re st 4945  35.90 6.98 16.01 19.72 21.78 100.39
Teak fo re st 3838  27.14 7.38 13.21 19.98 16.26 83.97

~ ~2A7 0 5 6  0 9 5  T 67  T 67  4 3 9
C D  (P=0.05) N S  7.41 N S  N S  5.01 N S  NS

w e ig h ts  w e r e  a l s o  ta k e n .  B a s e d  o n  d r y  
w e ig h t ,  a m o u n t  o f  l i t t e r  a c c u m u la t io n  u n d e r  
d if f e r e n t  v e g e t a t i o n  w a s  c a l c u l a t e d .  I t  h a s  
b e e n  o b s e r v e d  t h a t  t h e  l i t t e r  a c c u m u la t io n  
w a s  m o r e  in  r u b b e r  p l a n t a t i o n s  (5 9 5 9  k g / h a )  
fo l lo w e d  b y  n a t u r a l  f o r e s t  (5 6 5 5  k g / h a ) ,  
'j e r u l ' (49 4 5  k g / h a )  a n d  t e a k  (3 8 3 8  k g / h a ) .

T h e  U tte r  s a m p l e s  a n a l y s e d  fo r  n u t r i t e n t  
c o n te n t  ( N ,  P, K , C a  a n d  M g )  r e v e a l e d  th a t  
a c c u m u la t io n  o f  p h o s p h o r u s  a n d  c a lc iu m  is 
m o r e  u n d e r  n a t u r a l  r u b b e r  w h e r e a s  N  a n d  
M g  c o n te n t  is  m o r e  i n  n a t u r a l  f o r e s t .  P o t a s ­
s iu m  c o n t e n t  is  f o u n d  to  b e  m o r e  i n  'j e r u l ' 
f o l lo w e d  b y  t h e  n a t u r a l  f o r e s t .  T o ta l n u t r i ­
e n t  c y c le  u n d e r  d i f f e r e n t  v e g e t a t i o n s  w a s  
m o re  in  n a t u r a l  f o r e s t  f o l l o w e d  b y  r u b b e r

p l a n t a t i o n ,  'j e r u l ' f o r e s t  a n d  te a k  f o re s t  
(T a b le  N e a .  5).

1 2 . E f f e c t  o f  s u l p h u r  o n  g r o w t h

T h e  o b je c t iv e  o f  t h i s  t r i a l  i s  t o  f i n d  o u t  t h e  
e f f e c t  o f  s u l p h u r  (S ) a n d  i ts  d i f f e r e n t  d o s e s  
o n  g r o w t h  a n d  d e v e l o p m e n t  o f  r u b b e r  
d u r i n g  i m m a t u r e  p h a s e  a n d  a l s o  to  f i n d  o u t  
t h e  S - s ta tu s  o f  s o i l  i n  t h e  n o r th - e a s t e r n  
r e g io n .  T h e  t r ia l  o f  S  i n c u b a t i o n  s t u d y  h a s  
b e e n  s t a r t e d  a t  S o r u t a r i  f a r m  in  1 9 9 8  a n d  
r a in  w a t e r  w a s  a l s o  c o l le c te d  a t  d i f f e r e n t  
m o n t h s  d u r i n g  1 9 9 8  to  f in d  o u t  t h e  S 
c o n te n t .  P o t  c u l t u r e  e x p e r im e n t  o n  S  h a s  
b e e n  s t a r t e d  a t  S o r u t a r i  f a r m  d u r i n g  th e  
y e a r  u n d e r  r e p o r t .

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

T h e  R e g io n a l  R e s e a r c h  S t a t i o n ,  A g a r t a l a ,  
T r ip u r a  c o n t i n u e d  r e s e a r c h  a c t iv i t i e s  o n  
a g r o n o m y / s o i l s ,  p l a n t  b r e e d i n g ,  p l a n t  p h y s ­
i o l o g y / b i o c h e m i s t r y ,  b i o t e c h n o l o g y  a n d  
r u b b e r  p r o c e s s i n g .  T h e  S t a t i o n  h a s  a  M o b ile  
Soil a n d  T i s s u e  T e s t in g  L a b o r a to r y ,  w h ic h  
c a te r s  to  t h e  n e e d s  o f  r u b b e r  g r o w e r s  in  t h e  
n o r th - e a s t e r n  r e g io n .

1- D e n s i ty - c u m - fe r t i l iz e r  tr ia l

I h is  t r ia l  w a s  s t a r t e d  in  198 7  in  th e  f a rm  
o f RR S, A g a r ta la .  T h r e e  d e n s i t ie s ,  D1 (420), 
D 2 (620) a n d  D 3  (824  t r e e s / h a ) ,  w e r e  i m p o s e d

a s  m a in  tr e a tm e n ts .  T h e  s u b - p lo t  t r e a tm e n ts  
c o n s is te d  o f  th r e e  N P K  fe r t i l iz e r  c o m b in a t io n s  
40:40:20 ( M l) ,  60:60:30 (M 2) a n d  80:80:40 k g / h a  
(M 3). T w o  c lo n e s  R R II 105 ( C l )  a n d  R R II 118 
(C 2) w e r e  u s e d  a s  s u b - s u b - p lo t  t r e a tm e n ts .  
T h e  t r e e s  w e r e  t a p p e d  u n d e r  1 / 2 S  d  /  3  s y s te m  
o f  ta p p in g  a n d  th e  n u m b e r  o f  t a p p in g  d a y s  

w a s  62  d u r in g  th is  yea r.

A m o n g  th e  th r e e  d e n s i t i e s ,  D 1 r e c o r d e d  
s ig n i f i c a n t ly  h i g h e r  y ie ld  a s  w e l l  a s  g i r th .  
A m o n g  th e  f e r t i l i z e r  c o m b in a t io n s ,  M 2  r e ­
c o r d e d  h i g h e r  y ie ld  a n d  g i r t h  t h a n  th e  o th e r  
t w o  c o m b in a t io n s  a n d  b e tw e e n  th e  tw o



c lo n e s , R R II 118 re c o rd e d  s ig n if ic a n tly  h ig h ­
e r  g ir th  (T able  N e t. 1).

Table .Yet.I. Effect o f den sitie s  and  fe rtilize r 
com bina tions

Treatm ent Yield
(g /tre e /ta p )

Girth
(cm)

D1
D2
D3

37.56
33.37
29.03

62.83
58.53
54.62

CD  (P= 0.05) 2.14 1,41
Ml
M2
M3

31.83
34.32
33.81

58.12
59.25
58.60

C D  (P=0.05) NS NS
Cl
C2

38.71
27.93

55.97
61.35

C D  (P= 0.05) 2.46 1.26

T h is  tria l in  d o n e  R R IM  600 s ta r te d  in  1980 
w ith  a y  fac to ria l l a y o u t  w h e re  th ree  lev e ls  o f 

P  <0'  3 f t *  k g /h a )  ‘,n d  K ( 1,2 0 ,4 0  k g /  h a )  w a s  c o n t in u e d .  M o n th ly  
y ie ld  a n d  h a lf -y e a r ly  g i r th  w e re  re c o rd e d  
D a ta  s h o w e d  th a t  6 0  k g  P  r e s u l te d  h ig h e r

m e n t  r r  M  f ^ e e / t a p )  o v e r  ° » > «  tre a t-  
m e n ts  (T ab le  N e t. 2).

Table N et 2 A verage y ie ld  at d iffe ren t n u tri-  
e n t levels

N u trien t

n -  
p 
K

C D  (P= fl.05)

___A verage yield ( g / i r a / t a p i.

1 1 ?  t s r  1 8 ?
47.10 49.48 50 74

i7u
48.71 50.18

3.64

' Under --------
3. E m b r y o  c u l t u r e

P ro to c o l fo r  o b ta in in g  m u lt ip le  s h o o ts  
f ro m  2  to  1 5 -w e e k -o ld  im m a tu r e  e m b ™  

™ s  s ta n d a r d iz e d .  „  w a s  o b s e rv e d  th a t

m a x im u m  n u m b e r  o f  s h o o t s  w a s  o b ta in e d  
f ro m  8 -1 2 -w e e k -o ld  e m b r y o s  ( a v e r a g e  5 -8  
s h o o ts /e x p la n t ) .  A d d i t i o n  o f  G A ,e n h a n c e d  
n u m b e r  o f  s h o o t s / e x p l a n t s  a n d  h e a l t h y  
p la n t le ts  w e re  a ls o  o b t a in e d  b y  c u l t u r i n g  
iso la te d  s h o o ts  o n  z e a t in - c o n ta in in g  m e d i ­
u m . F o rm a tio n  o f  n o r m a l  r o o t  s y s t e m  w a s  
in i t ia te d  b y  t r a n s f e r r in g  th e  p l a n t l e t s  o n  
h o n n o n e - f r e e  m e d iu m .

Calli were developed by culturing imm a­
ture fruit integuments and subsequently used 
as source materials for suspension culture. 
Single cell culture was established using 
enzymes and cell colonies were established by 
culturing single cells on solid m edium . These 
calli were subjected to regeneration and  shoot 
bud fonnation obtained on the m edium  
containing 2iP, IB A  and G A ,.

4. E valu atio n  o f  c lo n e s
4.1 C lone  tria l (1979)

T h is  t r ia l  c o n s is t s  o f  15  c lo n e s  (R R II  5

p d ! ! „ 105'  R R D  118'  R R n  2 0 3 ' R R IM  600,' 
R R IM  6 0 s, R R IM  703, PB 5 / 5 1 ,  PB 8 6  PB 2 3 5  
R R IC 5 2 .R R IC  105, G T  1, G 1 1 a n d  H a r b e l l , 
T h e  m a in  o b je c tiv e  o f  th i s  t r ia l  is  to  i d e n t i f y  
th e  s u i ta b le  h ig h  y ie ld in g ,  d i s e a s e  r e s i s t a n t  
m d  s t re s s  to le r a n t  c lo n e s  f o r  t h e  r e g io n .  
Q u a r te r ly  g i r th  d a ta  a n d  f o r t n i g h t l y  y i e ld  
d a ta  a r e  b e in g  c o l le c te d .

a t t a ^  T  i f *  re V e a ie d  t h a t  R K n  11(1 
M  a n n u a I  8 i r th  in c r e m e n t
fo llo w e d  b y  R R IC  52 , R R n  5, PB 23 5  G T  I

S C S ?  by PB 235 foUowed ^
w n ? 0 5  r f h  m 03- R R rM  m  R R I> U I N  
o f  y ie ld  d T t 3 )" A c o v a r i a n c e a n a ly s i s
in d  i. ’ , u ^ h b i f u r c a t in g  i n t o  le a n

r e v e a k d  R R n  s - '  1 K 0 /5 1  a n d  P B  ?'3ci -»c fh o

c o n s is te n c y  a n d  " Ce , h a l  w h e n  b o lh
PB 2 35  a n d  R R a S  ̂  y,<?ld m  c o n s id e r e d  
e d  u n d e r  o n t o  Z S ? " " * ' 0 1 *  * » '< » ►



C lone
Y ield ( g / t r e e / ta p ) *  

Q u n e  '9 8  -  J a n u a ry  '99)

RRII 5 51.64
RRII 105 55.91
RRII 118 57.04
RRII 203 80.15
GT 1 51.98
H arbel 1 38.16
G l I 27.07
PB 5 /5 1 42.66
PB 86 51.88
PB 235 81.32
RRIM 600 64.30
RRIM 605 42.57
RRIM 703 64.42
RRIC 52 48.88
RRIC 105 48.59

* 1 /2 S d / 2  system  of tapping

4.2 E v a lu a tio n  o f  c lo n e s  fo r  s t r e s s  to le ra n c e  

D a ta  o n  g i r th  a n d  y ie ld  w e r e  c o l le c te d  f ro m  
six  o u t  o f  12  c lo n e s  o f  1 987  tr ia l .  Y ie ld  d a ta  
f ro m 1996-98  r e v e a l e d  t h a t  S C A T C  93-114, 
P R  1 0 7  a n d  R R II  2 0 8  a r e  t h e  s t a b l e  c lo n e s .  
W h ile  R R II  2 0 8  g a v e  s i g n i f i c a n t l y  h i g h e r  
m e a n  y ie ld  t h a n  o t h e r  s t a b l e  c lo n e s  a n d  th e  
p o p u l a r  c lo n e  R R IM  6 0 0 , t h e  c a l c u l a t i o n  o f  
y ie ld  p e r  c m  a l s o  p l a c e d  i t  in  t h e  to p  
p o s i t io n  f o l lo w e d  b y  S C A T C  8 8 -1 3  a n d  
H a ik e n  1. T h e  m e a n  v a l u e s  o f  y i e l d  fo r  
H a ik e n  1, R R IM  6 0 0  a n d  S C A T C  8 8 -1 3  w e r e  
fo u n d  to  b e  o n  p a r  (T a b le  N e t .  4 ). T h e  
p o te n t ia l  c lo n e s  a r e  i n c l u d e d  in  th e  c o m m e r ­
c ia l e v a lu a t io n  t r ia l  in  t h e  p l a n t e r s '  f ie ld .

Table N e t. 4. Y ie ld  a n d  s t a b i l i ty  o f  c lo n e s

Clone

SCATC 8 
SCATC 93-1 
H aiken  1 
RRII 208 
PR 107 
RRIM 600

C D  (P=0.05) 7 .43

M e a n  y ie ld  U n it  y ie ld  R eg ress io n  
( g / t r e e / t a p )  ( g / c m )  coeffic ien t

23.50 0.81 1.153
10.58 0.38 0.567
27.29 0.80 1.360
36.79 1.25 0.937
10.84 0.38 0.629
26.18 0.62 1.353

4.3 E v a lu a tio n  o f c lo n e s  in  th e  p re se n c e  o f 
w in d b re a k  (1995)

T h is  t r ia l  i s  c o m p r is e d  o f  10 c lo n e s  i n c lu d ­
in g  RRn 105, R R IM  600 , R R IM  612, PB 217, 
P B  235 , PB  260 , PB  311 , S C A T C  88-13 , 
S C A T C  9 3 -1 1 4  a n d  H a ik e n  1. T h e  c lo n e s  
P B  2 6 0  a n d  P B  2 3 5  s h o w e d  h i g h e r  g i r t h  
i n c r e m e n t .  H i g h e s t  g i r t h  i n c r e m e n t  d u r ­
i n g  w i n t e r  p e r i o d  w a s  o b s e r v e d  in  t h e  
c lo n e  P B  311 .

4.4 O n fa rm  e v a lu a tio n  o f  c lo n e s  (1998)

B lo c k  t r ia l s  w e r e  u n d e r t a k e n  i n  p l a n t e r s ' 
f ie ld  a t  t h r e e  lo c a t io n s  u s in g  c lo n e s  a l r e a d y  
s e le c te d  in  t h e  p r e l im in a r y  e v a lu a t io n  tr ia ls .  
T h e s e  c lo n e s  in c lu d e d  R R II 105 , R R II  203 , 
R R II 2 0 8 , P B  2 3 5 , P B  2 6 0 , S C A T C  8 8 -1 3 , 
H a ik e n  1 a n d  R R IM  600.

5 . B re e d in g  a n d  se le c tio n

5.1 F u ll-s ib  p ro g e n y  e v a lu a tio n

O f  th e  26  re c o m b in a n ts  b e in g  e v a lu a te d  w ith  
th e ir  p a re n ts , th e  p r o g e n y  o f  PB 8 6  x  G l 1, 
G l 1 x R R IM  6 0 0  a n d  P B  8 6  x  R R II  105  
r e c o r d e d  m a x im u m  g i r th  a t t a in m e n t .

5.1.1 H y b rid iz a tio n  p ro g ra m m e

A  to ta l  o f  e ig h t  c ro s s  c o m b in a t io n s  w e r e  
a t t e m p t e d  d u r i n g  th e  m a in  f l o w e r in g  s e a ­
s o n  o f  199 8  th r o u g h  7 4 7  h a n d  p o l l in a t io n s .  
T h e  W ic k h a m  x A m a z o n ia n  c r o s s e s  g a v e  
h i g h e r  f r u i t  s e t  a s  w e l l  a s  g e r m in a t io n  
p e r c e n ta g e  in  c o m p a r i s o n  to  t h e  W  x  W  
c ro s s e s .  H y b r id  s e e d l in g s  a r e  b e in g  m a i n ­
ta in e d  in  t h e  s e e d l in g  n u r s e r y .  D u r in g  th e  
m a i n  f l o w e r in g  s e a s o n  o f  199 9 , 15 c ro s s  
c o m b i n a t i o n s  w e r e  t r i e d  t h r o u g h  2 3 3 8  

p o l l in a t io n s .

5.2 H a lf-s ib  p ro g e n y  e v a lu a tio n  (1994)

A  to ta l  o f  4 9  h a lf - s ib s  a lo n g  w i t h  th e i r  
f e m a le  p a r e n t s  a n d  p o s s ib le  m a le  p a r e n t s  
w e r e  in c lu d e d  in  th i s  t r ia l  f o l lo w in g  8 x 8



s im p le  la tt ic e  d e s ig n  w ith  tw o  rep lic a tio n s . 
G ir th  re c o rd e d  a t  a h e ig h t  o f  150 cm  fro m  
th e  b u d  u n io n  d u r in g  th e  y e a r  re v e a le d  th a t  
p ro g e n y  o f  PB  5 /5 1  a t ta in e d  th e  h ig h e s t  
g ir th  fo llo w e d  b y  G T  1 a n d  R R IM  600  in 
c o m p a r is o n  to  th e ir  re sp e c tiv e  p a r e n t  v a l ­
u e s  (T able  N e t. 5). T h e  tre e s  w e re  o p e n e d  
fo r  te s t - ta p p in g  a n d  m o n th ly  d r ) ’ ru b b e r  
y ie ld  is b e in g  re c o rd e d .

Table Net. 5. G irth  o f fem ale  p a ren ts  and  th e ir  
h a lf-sib  progeny

Fem ale parent
Girth  (cm)

Parent Progeny

GT 1 29.58 34,09 (15.24)
RRU 203 30.76 31.50 (2.41)
PB 5/51 24.00 31.66 (31.92)
PB 86 29.27 29.55 (0.96)
RRIM 600 27.94 30.16 (7.94)

P ercentage increase over pa ren t is g iven  in  pa ren theses 

5.3 E valuation  of po lyclonal seed lin g s

D a ta  o n  g r o w th ,  y ie ld  a n d  se c o n d a ry ' 
c h a ra c te r s  o f  s e e d l in g  p o p u la t io n  w e re  
re c o rd e d .  T h e  d r y  ru b b e r  y ie ld  d u r in g  th e  
fo u r th  y e a r  o f  t a p p in g  re v e a le d  p o p u la t io n  
m e a n  v a lu e  o f  23 .50  g / t r e e / t a p .  H o w e v e r ,  
th e  y ie ld  o f  in d iv id u a l  t r e e s  r a n g e d  fro m  
Z 8 6  to  78 .3 5  g / t r e e / t a p  o v e r  th e  y e a rs .  
The s e e d l in g  p o p u la t io n  a t ta in e d  a m e a n  

g i r th  o f  70 .4  c m . B ased  o n  th e  y ie ld  
p e r fo rm a n c e  o f  in d iv id u a l  t r e e s  fo r  fo u r  
'e a r s ,  10 h ig h  y ie ld in g  e l i te  t r e e s  w e r e  
s e le c te d  a n d  m u lt ip l ie d  fo r  e v a lu a t io n  in  
sm a ll- s c a le  tria l.

5.4 In v estiga tions on G enofyp, 
m ent in te rac tions (1996)

e x E nviron-

h v b r id  p ip e l in e  c lo n e  8 2 / 2 9  a t t a i n e d  th e  
h ig h e s t  g i r th  o f  16 .54  c m  a t  a  h e i g h t  o f  
150 c m  f ro m  th e  b u d  u n i o n  (T a b le  N e t .  6). 
C lo n e  R R IC  100 w a s  f o u n d  s u s c e p t i b l e  to  
lo w  t e m p e r a tu r e  a n d  th e  i n c id e n c e  o f  C o r y ­
n e s p o r a  l e a f  d i s e a s e  w a s  a l s o  n o t i c e d .

Table N et. 6. G ir th  o f  th e  c lo n e s

T h is  tr ia l w a s  s ta r te d  in  1996 w i th  13

S r " ’d T 5 . fiW a n dth e i r  p a re n ts .  T h e  m e a n  g ir th  r e c o rd e d  a t  
th e  age! o f 34  m o n th s  a f te r  f ie ld  p la n t in g  
re v e a le d  th a t  a m o n g  th e  13 c lo n e s , th e

C lone G ir th  (cm )

RRU 5 13.21
RRII 105 12.42
RRII 176 12.72
RRII 203 14.19
82 /1 4 12.12
82 /1 7 12.41
82 /2 2 12.35
8 2 /2 9 16.54
8 2 /3 0 14.41
PB 217 13.66
PB 235 12.57
RRIM 600 12.97
RRIC 100 10.39

CD  (P=0.05) 1.71

6. C o n s e rv a tio n  a n d  e v a lu a t io n  o f 
g e rm p la sm

T w o  g e r m p l a s m  e v a l u a t i o n  t r i a l s  w e r e  
i n i t i a t e d  d u r i n g  1 9 9 3  a n d  1 9 9 4 .  T h e  f i r s t  
t r i a l  c o n s i s t s  o f  2 4  w i l d  B r a z i l i a n  g e n o ­
ty p e s  in  t h r e e  r e p l i c a t e s  a n d  t h e  s e c o n d  
t r i a l  c o n s i s t s  o f  6 3  w i l d  g e n o t y p e s  in  t w o  
r e p l i c a t i o n s  w i t h  R R IM  6 0 0  a s  c o n t r o l .  
T h e s e  g e r m p l a s m  m a t e r i a l s  a r e  b e i n g  
e v a l u a t e d  f o r  t h e i r  p e r f o r m a n c e  r e g a r d -  
i n g  g r o w t h  a n d  d i s e a s e  r e s i s t a n c e .

D a ta  o n  g i r t h  a r e  b e i n g  r e c o r d e d  a t  
q u a r t e r ly  in te r v a ls .  In  t h e  f i r s t  t r i a l ,  th e  
g i r th  r a n g e d  f ro m  11.5 t o  18 .8  c m  in  d i f f e r e n t  
g e n o ty p e s ,  w h e r e  p o p u l a t i o n  m e a n  g i r t h  
b e in g  14 .9  c m  o v e r  f iv e  y e a r s  a n d  in  th e  
s e c o n d  t r ia l ,  it r a n g e d  f ro m  8 .9  t o  19 .7  c m  
w ith  a  p o p u la t io n  m e a n  o f  13 .4  cm .



7. P h y s i o l o g i c a l  a n d  e x p l o i t a t i o n  s t u d i e s

7.1 E ffec t o f  d i f f e r e n t  t a p p in g  sy s te m s  in  
c o m b in a t io n  w i th  t a p p in g  re s ts  d u r in g  
w in te r

The study in RRIM 600 on effect of 
different tapping system s viz. 1 /2S  d / 1 , 1 /2S 
d /2  and 1/2S d /3  in combination with low 
temperature rests during winter based on 
minimum tem peratures of 20 -  20°C, 15 -  15°C,
10- 10l,C regim es and  control (w ithout annual 
rest) revealed th at though the 1 /2S  d /1  
system for all the com binations show ed a 
high annual yield, the occurrence of TPD was 
found relatively high. Analysis of yield data 
showed a h igh significant relation between 
the sub-plot treatm ents o f the tem perature 
regimes. The average yield (g /tre e / ta p )  was 
high for the continuous system  of 1/2S  d /3  
tapping and  also in 20 - 20°C rest. But, high 
annual yield w as observed in 1 /2S  d /2  
system of tapp ing  w ith  15 -  15°C tem pera­
ture rest and  w ith  a low incidence of partial 
TPD. How ever, 1 /2 S  d /3  system  of tapping 
performed better than  1 /2S  d /2  system, 
when m inim um  tem peratu re  is below 10°C 
during January. O ccurrence of TPD w as also 
more during  cold period  com pared to other 
seasons and TPD incidence w as the  least in 
1/2S d /3  system . It appears that low 
frequency tapp ing  is favourable d uring  low 
tem perature period.

I he one year data of the onfarm  trial in 
clone RRII 105 w ith 1/2S d /2  system  of 
tapping in com bination w ith low  tem perature 
rests of 1 5 -1 5°C, 12 -  12'C and  10 -  10°C with 
annual rest show ed that the 1 /2 S  d /2  system 
with 12- 12°C regim e of tem perature rest is 
performing better than that of the other 
combinations w ith  very low incidence of TPD. 
7-2 E ffec t o f  s t im u la t io n  a n d  in te n s iv e  ta p ­

p in g  to w a rd s  o c c u r re n c e  o f  T P D  

Hie normal p lants w ere subjected to fre­
quent tapping and  stim ulation treatm ent to 
accelerate the occurrence of TPD syndrome.

rhe Electron Paramagnetic Resonance (EPR) 
response of free radical (FR) show ed that 
w ith progression of exploitation, the am ount 
of quinolic-FR increased. An initial increase 
in the activity of superoxide dism utase 
(SOD) w as also observed w ith tapping and 
declined subsequently w ith time. The study 
also revealed that in frequently tapped 
p lants (on excessive wounding), the am ount 
of FR is lesser than that of the stimulated 
plants though the extent of decrease in 
scavenging enzyme viz. SOD is m ore in the 
frequently tapped trees. While considering 
the consequence of such disorder in term s of 
occurrence of TPD, it w as observed that the 
percentage of TPD is m ore in the frequently 
tapped trees than that of the stim ulated one; 
however, the normal p lants showed negligi­
ble TPD syndrome. The yield showed 
negative correlation w ith total sugar and 
thiol content of latex in all the treatments 
during winter. There w as a drop  of yield by 
40 to 50 per cent w ith a low DRC of 22 to 20 
p er cent w hen the m inim um  tem perature 
w ent below 12-10°C.

7.3 E ffect o f so il m o is tu re  a n d  ag ro c lim a tic  
p a ra m e te rs  o n  y ie ld

The experiment was continued from Octo­
ber 1996 with five clones viz. GT 1, RRII 105, 
RRII 118, PB 235 and RRIM 600 of 1987 
p lanting in completely random ized design. 
Seasonal variability of soil m oisture (volu­
metric) w as observed a t 0 - 30 cm. How-ever, 
soil m oisture m ay n o t be directly influenc­
ing the yield as the m oisture content d id  not 
go below' w'ilting point.

A decreasing trend in vield was observed 
from December along with the decline in 
m inimum tem perature showing a positive 
relation betw een each other. The yield 
(g /tree /tap ) am ong five clones showed that 
the yield during 1998-99 was higher than the 
previous years. Variability' in total solid con­
tent (TSC) and its mineral contents viz.



Ca, Mg, K and Cu were also observed. TSC 
showed a positive relation with yield, maxi­
mum and minimum temperature, with a 
decreasing trend in cold period. Analysis of 
biochemical parameters viz. sugar, thiol and 
inorganic phosphate from latex depicted sea­
sonal and clonal variability. Consistent in­
crease of thiol was observed with the decline 
of minimum temperature during the onset of 
cold period coupled with the decrease in yield 
showing its significant negative relations with 
yield and low temperature.
7.4 Physio logical and  biochem ical s tu d ie s  for 

cold to lerance

The experiment was initiated during 
October 1998 with five clones viz. RRIM 600, 
PB 235, RRII 105, RRIC 100 and Haiken 1 in 
polybags in completely randomized design. 
Carbon dioxide exchange rate (CER) has 
shown significant reduction during January 
and February in comparison to the rate 
obtained in November and March indicating 
low CO: assimilation during cold period. 
Average of CER in January and February was 
higher in the clones PB 235, Haiken 1 and 
RRIM 600 than others, Differential response 
in soluble protein content of leaf has been 
noted with fairly increasing trend during 
winter. The initial reading in electrical 
conductivity in cell leachate of sampled leaf 
discs has not revealed any significant change 
in pre-winter and winter period. Two types 
of partial shades viz. transparent polythene 
sheet allowing about 50 per cent and cora 
cloth allowing 25 per cent of incident light 
were m posed in mid-December with a par- 
ailelcontrol havingnoshade. Overall grov th 
was better under 50 per cent shade.
7.5 Effect of cold on yield components

,„ lJ ? ™ XPeT™ r t  b« n W toted during 
July 1998 in clone RRIM 600 of 1986 planting 
to study the effect of cold on major yield 
contributing factois under the Tripura condi­
tions. O rth, initial flow rate, plugging index

and dry rubber content (DRC) has been 
recorded at monthly intervals from selected 
35 trees with periodical recording of block 
yield. Plugging index and DRC have shown 
a decreasing trend during the w inter period.
8. P red ic tio n  o f  y ie ld  b y  a n te c e d e n t  

a tm o sp h e ric  p a ra m e te rs  

Evapotranspiration has been estim ated 
for Agartala from 1994-98. P rogram m es for 
running large yield m atrices for daily  yield 
have been developed. In o rd er to ascertain 
the predictive potential of yield on  a weekly 
basis, a M arkov Chain M odel has  been 
fitted to study  the yield consistencies o ver a 
two-year period. The w ater balance p a ram ­
eters have been w orked o u t over this period 
and param eters of relative rainfall and 
relative evapotranspiration h av e  also been 
worked out and correlated w ith  that of the 
yield probabilities. The probability  estim ate 
also gives a picture of a stable forecast of 
yield in different w eeks of a year.

The period between the last w eek of 
December and the fourth week of F ebruary 
showed high yield potential w ith  a varia ­
tion of 6 to 17 per cent for all system s of 
tapping (1/2S d /1 , 1/2S  d /2 ,  1 /2 S  d /3 ). 
The probabilities for yield at respective 
weeks show ed a negative correlation w ith 
that of m inim um  and m axim um  tem pera­
tures. From the w ater balance estim ates 
taken over two years, the excess w ater (P-PE) 
during the rainy m onths had show ed a 
negative im pact on yield w hile a positive 
impact is seen w ith periods of w ater deficit.

1S also attributed to the d irect effect 
caused due to low sunshine hours d u rin g  
the period. This period coincides w ith  low 
m inimum  tem peratures occurring d u rin g  
the winter season. Mean m onthly agrom ete- 
orological data from six stations viz. Agarta-
S  T  f ! ' Tura'  Kolflsib, N agrakatta and 
Dhenkanal f°r the year 1998 are furnished in 
Table Net. 7.



T e m p e ra tu re  R ela tiv e  h u m id ity  W ind  S rnv  '  ~
M onth M a x im u m  M in im u m  A M  PM  s p e e d  sh in e  E vaPo ra tio n  Rainfall

___________■"^'l__________ ^ £ 1 ________ (%) (% ) f k m /h )  (h) (m m ) (m m )

A g a r ta la  *

Jan u a ry  22.4 11.5 94 59  1.5 6.3 2 2  norm
F ebruary  27 .5  14.5 89 42 2.4 7 3  2 1 2 5 ?
M arch 29 .9  22 .0  9 i 43 3.3 8.1 3 0  m i
A pril 31.4 22.1 91 61 3.9 6.5 2 8  22 4
M ay 32 .2  24.5 90 69 3.8 5.6 2 9  S ' s
June 33 .3  26 .2  89  70  7.4 5.1

23.0 08.1 86 53 1.6 7.0
25 .6 10.0 84 57 2.1 6.4
27.2 11.2 83 51 3.0 7.7
30.1 16.1 79 61 2.6 8.2
30.9 20.6 85 70 3.4 6.7
31.7 21.5 89 80 3.2 4.5
30 .2 22.8 91 84 2.2 3.7
30.1 22.8 87 89 1.8 2.9
29.2 20 .7 93 84 1.8 4.3
30.3 19.6 89 80 2.0 5.9
30 .0 15.1 79 64 1.6 7.1
27.4 11.3 87 67 2.4 7.4

24,5 10.7 91 60 5.7
27.2 11.4 85 46 — 7.5
27.2 13.8 87 47 — 6.9
30 .8 19.1 91 68 3.1 7.2
33 .8 23 .2 91 64 2.4 6.8
26.7 24.8 93 77 1.5 3.0
33.1 24.6 95 81 1.2 3.3
31 .7 24.4 95 81 1.5 2.9
31.5 23.5 95 88 1.4 4.0
30.8 21.8 94 78 2.0 5.0
28.8 19.4 93 71 2.2 6.9
26.2 14.5 91 70 1.8 7.2

22 .9 06.9 96 90 4.8 4.6
29 .6 10.1 96 86 1.2 7.1
28.2 12.7 94 54 1.0 5 3

31.0 18.8 94 67 0.9 6.8

32.4 22.0 93 77 0.8 6.4

2.8 136.6
527.0Ju ly  30 .7  25 .6  92 83  7.1 2 6 1 9

A u g u s t 31.4 25 .8  92  81 5.9 3 3  2 2  ? 6 5 2
S ep tem b er 32 .4  25 .6  92 77  2.6 5.2 1 9  231 3
O ctober 32 .4  24.4 91 73  1.7 6.4 2.3 058 4
N o v em b er 30.2 19.5 93 62  1.4 7.4 1 9  n io ’n
D ecem ber 27 .9  13.6 93  51 0.9 8.9 1 3  000^0

Tura

Ja n u a ry  23 .0  08.1 86  53 1.6 7.0 2.2 000.0
F ebruary  25 .6  10.0 84  57  2.1 6.4 2.9 015^0
M arch  27 .2  11.2 83  51 3.0 7.7 3.4 02o!o
A pril 30.1 16.1 79 61 2.6 8.2 2.7 1 2 9 7
M ay 30 .9  20.6 85 70 3.4 6.7 3.5 023.2
June  31 .7  21 .5  89 80  3.2 4.5 3.3 194.6
Ju ly  30 .2  22 .8  91 84 2.2 3.7 2.7 541.8
A u g u s t 30.1 22 .8  87  89 1.8 2.9 2.7 332.6
S ep tem b er 29 .2  20 .7  93  84 1.8 4.3 2.6 336.0
O ctober 30 .3  19.6 89 80  2.0 5.9 2.6 248.0
N o v em b er 30 .0  15.1 79 64  1.6 7.1 2.4 000.0
D ecem ber 27 .4  11.3 87  67  2.4 7.4 2.8 000.0

Jan u a ry  24 .5  10.7 91 60 —  5.7 1.5 000.0
F eb ru a ry  27.2 11.4 85 46 —  7.5 2.2 018.0
M arch  27 .2  13.8 8 7  4 7  —  6.9 2.5 104.3
A pril 30 .8  19.1 91 68 3.1 7.2 2.3 111.8
M ay 33 .8  23.2 91 64 2.4 6.8 1.9 058.8
June 26 .7  24 .8  93  77  1.5 3.0 1.8 355.0
July 33.1 24 .6  95  81 1.2 3.3 1.9 284.8
A u g u s t 3 1 .7  24.4 95 81 1.5 2.9 1.9 354.8
S ep tem b er 31 .5  23 .5  95 88 1.4 4.0 1.2 098.0
O ctober 30 .8  21 .8  94 78 2.0 5.0 2.1 199.7
N o v em b er 28 .8  19.4 93 71 2.2 6.9 2.2 004.0
D ecem ber 26 .2  14.5 91 70  1.8 7.2 1.5 000.0

N agraka tta

Jan u a ry  22 .9  06 .9  96  90 4.8 4.6 —  0000-0
F ebruary  29 .6  1 0 J  96 86 1.2 7.1 —  00142
M arch  28  2 12  7  94 54  1-0 5.3 2 5  0115.6
A pril 3 , 0  1 8 J  94 67 0.9 6.8 3 0  0200.4
M av 32  4  ? ? 0  93  77 0.8 6.4 2.8 OOOo.o



^ UIV E v apora tion  R ain fa ll
onth M axim um

« )
M inim um

(°Q
AM
(%)

PM
(%)

speed
(k m /h )

■ihine
(h)

(m m ) (m m )

31.0 24.4 95 80 0.9 1.9 1.3 1737.8
lu ly 31.3 2t 3 94 84 0.3 1.3 1.0 1154.3
A ugust 31.0 23.5 96 84 0.0 1.9 0.8 1351.6
S eptem ber 31.1 24.1 94 80 0.8 4.5 2.4 0426.9
O ctober 31.4 22.6 91 75 0.3 6.9 2.0 0215.0
N ovem ber 29.7 14.9 93 64 0.4 7.2 2.3 0007.4
Decem ber 27.9 08.7 93 51 1.2 8.0 3.3 0000.0

January
February
M arch
April
M ay
lune
July
A ugust
S eptem ber
O ctober
N ovem ber
D ecem ber

26.5
25.6
31.6 
33.0
33.3
34.2
33.7
33.4
34.2
32.2
31.5
29.3

11.6 89 67 — 4.7 1.6 013.0
13.9 90 56 — 6.0 1.8 040.4
14.9 89 57 — 8.1 2.1 165.0
19.9 91 68 — 5.9 2.5 160.4
23.0 92 74 — 2.8 3.0 223.1
23.4 93 80 — 2.3 1.9 406.9
24.0 93 76 — 2.9 1.2 285.5
24.3 93 76 — 1.1 3.9 475.4
24.2 92 69 — — 2.0 174.4
22.8 92 81 — — 2.0 060.3
19.9 94 85 — 5.8 2.7 052.6
12.9 90 84 — 7.9 2.5 000.0

January 26.5 15.6 86 74
February 29.4 17.7 92 61
M arch 32.8 21.1 92 63
A pril 37.0 23.6 90 58
M ay 39.6 26.9 76
June 35.5 27.1 85 69July 32.1 23.3 86 75
A ugust 32.0 24.1 88 70
S eptem ber 31.3 24.0 92 74O ctober 30.5 23.8 94 83

72
56

N ovem ber 29.4 19.1 • 88
Decem ber 28.3 10.1 90

9. P rocessing  techno logy
A s tu d y  o n  th e  c o lle c tio n  a n d  p ro c e s s in g

o  th e  s c r a p  r u b b e r  w a s  c o n d u c te d  a t  p la c e s  
lik e  A g a r ta la ,  K o la s ib , N a g ra k a t ta ,  e tc . T h e  
s tu d y  r e v e a ls  th a t  th e  s c r a p  is  n o t  p ro p e r ly  
c o lle c te d  in  m a n y  p la c e s  d u e  to  th e  la ck  o f  
p ro c e s s in g  fac ilitie s  a n d  lo w  p r ic e  r e tu rn  
T h e .e n t i r e  s c r a p  h a s  to  b e  so ld  a s  s u c h  
w i th o u t  a n y  fu r th e r  p ro c e s s in g .

A  s tu d y  w a s  a ls o  c o n d u c te d  o n  th e

— 4.5 2.1 000.0
— 7.5 3.5 006.3
— 8.5 5.1 071.8
— 8.7 5.8 094.2
— 10.2 7.4 040.3
— 5.3 5.2 249.7
4.0 4.4 4.0 399.3
2.0 3.7 3.5 185.2
2.0 5.6 3.4 160.2
— 7.3 3.1 055.4
— 8.0 3.9 010.0

8.5 3.2 000.0

p r o c e s s a b i l i ty  o f  la te x  in to  a i r - d r i e d  s h e e t s  
(A D S ). It w a s  f o u n d  t h a t  N a g r a k a t t a  i s  n o t  
s u i ta b le  to r  a i r  d r y i n g  d u e  to  h i g h  r a i n  b u t  
in  o th e r  p la c e s  a i r  d r y i n g  is  p o s s ib l e .  11 w a s  
a l s o  o b s e r v e d  t h a t  m a r k e t i n g  f a c i l i ty  f o r  
A tJ b  is  l im ite d  c o m p a r e d  to  s m o k e d  s h e e t s .

w a s  a l s o  f o u n d  t h a t  s i n c e  t h e r e  is  n , 
c re o s o t ic  p r o te c t io n  to  A D S  f r o m  t h e  s m o k e ,  
a l t e r n a t iv e  m e a s u r e s  a r e  to  b e  t a k e n  to  
p r o te c t  ih e  s h e e ts  f ro m  m o u l d  g r o w t h .



10. A d v iso ry  se rv ic e
The Regional Research Station, Agartala 

caters to tine needs of all categories o f rubber 
growers in the north-eastern  region by  site 
and situation-specific d iscrim inatory  fertiliz­
er recommendation, based on  soil and leaf 
analyses. During the  reporting  period , a total 
of 1272 soil sam ples an d  385 leaf sam ples 
were analysed and  325 ind iv idua l recom­

m endations offered. The recommendations 
were offered to the growers of North Tripura, 
Silchar and Karimgang of Assam and some 
parts of Mizoram after collection of samples 
by the Mobile Soil and Tissue Testing Labo­
ratory attached to this station. Advisory 
sendees have also been extended to 26 units 
on processing and product manufacturing 
d uring  the reporting period.

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

Various trials are in p rogress for the 
evaluation of h ig h  y ie ld in g  an d  cold toler­
an t clones, low tem p era tu re  effect on  grow th, 
yield and its c om ponen ts, su itab le  exploita­
tion systems an d  selection of h igh  yield ing  
mother trees for M eghalaya  region.

1. F ield  e x p e r im e n ts  a t  G a n o lg re
l . l  E v a lu a tio n  o f  c lo n e s

On the basis of g irth  recorded  for 10 
clones from the 1985 trial, RRIM 600 (71.88 
cm) attained the h ighest g irth  followed by 
PB 235 (70.05 cm) an d  RRII 118 (69.82 cm) 
while least g irth  w as recorded for PB 5/51 
(58.15 cm). Sim ilarly in the 1986 clone trial, 
the highest g irth  w as recorded  for RRIC 105 
(72.86 a n )  and PB 311 (69.37 cm) and  the 
lowest for PR 255 (56.04 cm). In all the clones, 
girth increment w as very  low  d u rin g  January 
to March. D uring these m o n th s  m inim um  
average tem perature  w as below  10"C which 
adversely affected the g ro w th  of all clones. 
L2 Performance of polyclonal population 

It has been o bserved  th at polyclonal 
population has a tta in ed  an  av erag e  g irth  of 
4452 cm an d  am o n g  the  popu lation , 11 

seedlings sh ow ed  v igo ro u s g ro w th  (above 
50 cm girth) an d  a re  rea d y  for tapping.
1-3 R u b b e r -b a s e d  c r o p p in g  s y s te m

Under this trial, ru b b e r  (RRIM 600), tea 
and orange h ave  been  p lan ted  in 1987 and 
the rubber p lan ts w ere  o p en ed  for tapping

under 1/2S d /2  system. M aximum yield 
was recorded from September to November 
while m inim um  from December to March 
w hich m ay be due to w intering effect. A 
total of 497 kg green tea leaves were har­
vested from 0.25 ha which fetched a net 
income of Rs.2773. The growth of orange 
p lants w as very poor.
1.4 O r te t  se le c tio n

On the basis of growth, bark thickness, 
disease resistance, TPD incidence and yield 
performance, mother trees were selected from 
different locations of Garo Hills for bud wood 
collection and further multiplication.
1.5 O p tim u m  sea so n  fo r  b u d d in g

The experiment to find out the suitable 
season for budding under the agroclimatic 
conditions of Garo Hills has been repeated 
and the results indicated that July, August and 
September are suitable for budgrafting, due to 
favourable temperature and soil moisture.
1.6 E v a lu a tio n  o f g e rm p la sm

U nder this trial, 151 germ plasm  geno- 
types w ere planted in the polybag at Ganol­
gre farm  for screening for resistance to  cold 
and O idium  disease.
2. F ie ld  e x p e rim e n ts  a t D arech ik g re

In the clone evaluation trial, it has been 
noticed that due to high altitude (1100  ra 
above msl) and low temperature, among the
500 p la n ts , o n ly  3 0  p l a n t s  h a v e  s u r v iv e d  a n d



g ro w th  o f  th e se  p la n ts  is fo u n d  r e ta rd e d  
s h o w in g  a n  a v e ra g e  g ir th  o f  18 c m  a t  th e  e n d  
o f  th e  13th yea r. T h e  ru b b e r  c u lt iv a t io n  a t  
th is  e le v a tio n  is  n o t  a d v is a b le  u n d e r  G a ro  
H ills  c o n d itio n s .

3. Pathological s tud ies

A  d is e a s e  s u rv e y  w a s  c o n d u c te d  a t  v a r ­
io u s  lo c a tio n s . Seven?  o u tb re a k  o f  p o w d e r y  
m ild e w  w a s  o b s e rv e d  in  th e  G a ro  H ills  
re g io n  o f  M e g h a la y a . A t G a n o lg re  fa rm  a n d  
D is tr ic t  D e v e lo p m e n t  C e n tre ,  Je n g g itc h a k -  
g re  fa rm , n e a r ly  80  p e r  c e n t  o f  th e  to ta l 
p la n ts  w e re  in fe c te d  b v  O id iim i  d is e a s e  a n d  
d e fo lia tio n  o f  th e  y o u n g  t e n d e r  le a v e s  w a s  
o b s e rv e d  d u r in g  M a rc h  to  A p ril .  S u lp h u r  
p o w d e r  w a s  d u s te d  (22 k g / h a )  a t  d if fe re n t 
t im e  in te rv a ls  to  b r in g  th e  d is e a s e  u n d e r  
c o n tro l.

4. Physio logical inv estig a tio n s

4.1 Effect o f cold on  g row th , y ie ld  and  y ield  
com ponen ts

A n  e x p e rim e n t h a s  b een  in itia ted  to  f ind  o u t 
th e  effect o f  lo w  te m p e ra tu re  o n  g ro w th , vield 
a n d  y ield  co m p o n e n ts  of H e v e a  a t  600 m  
a l t i tu d e .  U n d e r  th is  tr ia l ,  o n e  b lo ck  o f  300 
p la n ts  (R R IM  600) w a s  s e le c te d  fo r  g ir th

r e c o r d in g  a n d  3 5  p l a n t s  fo r  p l u g g i n g  in d e x ,  
D R C  a n d  d r y  r u b b e r  y i e ld  a t  m o n th ly  
in te rv a l .  R e s u l ts  i n d i c a t e d  t h a t  R R IM  600  
h a s  a t ta in e d  a n  a v e r a g e  g i r t h  o f  5 9 .8  c m  b u t  
w h e n  t e m p e r a tu r e  d r o p s  b e l o w  1 0 °C  fo r  
th r e e  m o n th s ,  th e r e  w a s  a  c o m p l e t e  r e t a r d a ­
t io n  o f  g ro w th .  M a x im u m  y ie ld  w a s  r e c o r d ­
e d  f ro m  S e p te m b e r  to  N o v e m b e r  (2 1 .0  g /  
t r e e / t a p )  w h i le  y ie ld  d e c r e a s e d  f r o m  D e c e m ­
b e r  till M a rc h  w h e n  m in im u m  t e m p e r a t u r e  
d ro p p e d  b e lo w  10°C  c a u s in g  d e f o l ia t io n .  A s  
te m p e r a tu r e  in c re a s e d ,  a l l  p l a n t s  r e fo l ia te d  
a n d  y ie ld  in c re a s e d  s im u l ta n e o u s ly .

4.2 Effect o f d iffe re n t ta p p in g  s y s te m s  in  com ­
b in a tio n  w ith  ta p p in g  re s ts  d u r in g  w in te r

T h e  e f fe c t o f  d i f f e r e n t  e x p l o i t a t i o n  s y s ­
te m s  in  c o m b in a t io n  w i t h  t a p p i n g  r e s t s  a t  
d if f e r e n t  t e m p e r a tu r e  r e g im e s  d u r i n g  w i n ­
t e r  w a s  a s s e s s e d  in  c lo n e  R R IM  6 0 0  to  

f o r m u la te  s u i t a b l e  e x p lo i t a t i o n  s y s t e m s  fo r  
th is  re g io n .  I n i t i a l  r e s u l t s  s h o w e d  t h a t  w h e n  
t e m p e r a tu r e  f a lls  b e lo w  1 0 °C  th e r e  is  a  d r o p  
in  y ie ld  o f  r u b b e r  in  1 / 2 S  d  / 1 , 1  / 2 S  d  / 2  a n d  
1 /2 S  d / 3  t a p p in g  s y s t e m s  w h i c h  m a y  b e  
d u e  to  w in t e r in g  s t r e s s .  I n c r e a s e  in  y ie ld  
h a s  b e e n  n o t ic e d  w i th  i n c r e a s e  o f  t e m p e r a ­
tu r e  in  a ll  th e  t a p p i n g  s y s te m s .

r e g i o n a l  r e s e a r c h  S T A T I O N ,  K O L A S I B ,  M I Z O R A M
rhe:R©$nrtrtal . R o c  f i . ,  : .rh e  R e g io n a l R e se a rc h  S ta t io n ,  K o ia s ib  

c o n t a c t e d  e x p e r im e n ts  m a in ly  (6  id e n t i fy  
-he  s u i ta b le  c lo n e s  u n d e r  M iz o ra m  c o n d i-  
1 'Ons- T h e  S ta tio n  a ls o  e n g a g e d  in  s tu d ie s  
o n  s m l fe r ti l i ty , n u t r i t io n a l  r e q u i r e m e n ts  o f 
r a o b e r  a n d  id e n t i f ic a t io n  o t  s u i ta b le  e x - 
p io i ta t io n  s v s te m s .

1- N u t r i t i o n a l  t r i a l  (1 9 9 8 )

T h e  fie ld  e x p e n  m e  
in g  1998 to  a s se s s  th e  
c lo n e  R R IM  u „  11KJt 

v fizo ram . 1 h e  d a ta  o n  g i r th  (

a N P K

-  « « « , ui 1 s i r m  1.1 ' -m )  a n d  <nr*h 
increment tram December in Fefcmjarv

in i t ia te d  d u r -  
e q u ir e m e n t  o f  

r e g io n  o f 
998) a n d  g ir th

1999 are presented in Table Nez. 1.

rhe  results indicate th at the  grow th  of
Was be,ter b?  application ol 

3 ^ 3 5 :3 d  N P K  in  f o o t  h ill .

Table N ez . !. Effect o f  d iffe re n t d o se s  o f  f e rtiliz - 
------- e rs  o n  g irth  a n d  g ir th  in c re m e n t

\ 'u tn e n t ( \P K  ( G irth
v jU ln(cm ) increm en t (cm)

•— - _________ __________Dec to  Feb '9V

S 20 ^

S  n't



Table N ez . 2. C lo n a l  d if f e r e n c e in  g i r th  a n d  g ir th  in c re m e n t a t d iffe re n t l a n r f f ,™

M e a n  g ir th  (cm ) a s  o n  F eb ruary  iqqq
Clone F o o t h ill M id-h ill

icATC~93“114 
RRII 105 
RRII 118 
RRII 300 
CT 1 
PB 235 
RRIM 600

65.81 (4.24) 
6 2 .60  (4.90) 
6 5 .56  (4.72) 
6 5 .25  (4.57) 
6 3 .33  (4.13) 
7 0 .90  (6.13) 
5 0 .00  (2.72)

71.82 (8.93) 
57.47 (5.41) 
65.66 (5.81) 
64.62 (4.94) 
66.22 (5.14) 
70.40 (10.35) 
55.80 (5.23)

73.16 (6.78) 
56.64 (5.71) 
61.15 (1.79) 
60.03 (4.57) 
70.58 (10.05) 
64.00 (4.90) 
58.88 (0.30)

Mean 63.35 64.57 63.49
Figures in p a re n th e s e s  a r e  th e  a n n u a l  g ir th  in c re m e n t

2. E v a lu a tio n  o f  c lo n e s  (1988)

The m ain objective of this s tu d y  is to 
identify the clones su itab le  for the region. 
The perform ance of sev en  clones a t foot hill, 
mid-hill and  hill to p  has been stu d ied  in 
terms of grow th  and  yield.

The da ta  in Table N ez. 2 indicate  the 
highest girth  for PB 235 in foot hill followed 
by SCATC 93-114 an d  RRII 118. h i m id-hill 
and hill top, g ro w th  of SCATC 93-114 was 
better. The y ield of the  c lones w as consider­
ably high in foot hill as  co m p ared  to m id-hill 
and hill top (Table N ez. 3).

Table N ez . 3. Y ie ld  a t  d i f f e r e n t  la n d  fo rm s

Clone V id d  ( g / t r e c / t a p ) '
________________F o o t h ill M id -h ill  H ill to p

38 .29  37.13 23.72
28 .87  28 .12  22.50
30 .82  31.81 23.28
32 .00  29.11 28.68
2 9 .6 7  28 .48  24.77
3 2 .7 0  29 .73  18.75
3 0 .66  27 .92  20.19

__________  31 .85  3 0 .32  23.12

1/2S d / 2  s y s te m  o f  t a p p in g  

3- Effect o f  t a p p i n g  s y s te m s  o n  y ie ld

The stu d y  w as in itia ted  d u rin g  1998 
" ith  the objective to  iden tify  the suitable 
tapping system  for b lended  clones of Hevea, 
specific to the M izoram  conditions. The 
clones include RRH 105 (15%), RRIM 600 

SCATC 93-114 (16%), RRII 300 (15”'«).

R Rn 118 (13%), GT 1 (16%) and PB 235 (12%). 
Fhe block yield for seven m onths under 
different tapping systems is being recorded.
4. A w a re n e ss  a n d  a d o p tio n  o f  ru b b e r  

c u lt iv a t io n  p rac tices  : A n an a ly tica l 
s tu d y  o f sm a ll g ro w ers  in  M izo ram

The study was undertaken to analyse the
awareness and differential adoption behav­
iour, besides enumerating reasons for non­
adoption of rubber cultivation practices for 
economic returns. The study also aims to 
provide information source utilization behav­
iour of Mizo-farmers, information dissemina­
tion behaviour, constraints faced in rubber 
cultivation and suggestions to overcome such 
constraints. About seven rubber growing vil­
lages and 75 respondents were selected using 
proportionate random sampling technique.

5. S o il s tu d ie s
The morphology, physico-chemical prop­

erties and exchange characteristics of five 
representative pedons of rubber growing 
soils occurring at different altitudes in 
M izoram w'ere studied and classified as per 
soil taxonomy. The soils of pedon at 
altitudes 150,280 and 750 m  above msl were 
classified as Topic H apludusts w hereas soils 
at 400 and  550 m above msl were Umbnc 
Dystrochrepts. M easures involving proper 
soil-water and  nutrient management are 
im portant to increase use efficiency- and 
optim izing land use on sustainable basis.

SCATC 93-114 
RRII 105 
RRII 118 
RRII 300 
C T l  
PB 235 
RRIM 600



growth of these plants is found retarded 
showing an average girth of 18 cm at the end 
of the 13th year. The rubber cultivation at 
this elevation is not advisable under Garo 
Hills conditions.

3. Patho log ical s tud ies

A disease survey was conducted at var­
ious locations. Severe outbreak of powder)’ 
mildew was observed in the Garo Hills 
region of Meghalaya. At Ganolgre farm and 
District Development Centre, Jenggitchak- 
gre farm, nearly 80 per cent of the total 
plants were infected by Qidiwndisease and 
defoliation of the young tender leaves was 
observed during March to April. Sulphur 
pow der was dusted (22 kg /ha) at different 
time intervals to bring the disease under 
control.

4. P hysio log ica l in v estig a tio n s

4.1 E ffect o f co ld  on  g ro w th , y ie ld  a n d  y ield  
co m p o n en ts

•Aii experiment has been initiated to find out 
the effect of low temperature on growth, yield 
and yield components of Hevea at 600 m 
altitude. Under this trial, one block of 300 
plants (RRIM 600) was selected for girth

recording and 35 plants for p lugg ing  index, 
DRC and dry  rubber yield a t m onthly 
interval. Results indicated that RRIM 600 
has attained an average girth  o f 59.8 cm but 
when tem perature drops below  10°C for 
three months, there w as a com plete retarda­
tion of growth. Maximum yield w as record­
ed from September to N ovem ber (21.0 g /  
tree/tap) while yield decreased from Decem­
ber till March when m inim um  tem perature 
dropped below 10°C causing defoliation. As 
temperature increased, all p lants refoliated 
and yield increased simultaneously.

4.2 Effect o f d if fe re n t ta p p in g  s y s te m s  in  c o m ­
b in a tio n  w ith  ta p p in g  re s ts  d u r in g  w in te r

The effect of different exploitation sys­
tems in combination w ith tapp ing  rests at 
different tem perature regim es d u rin g  w in­
ter was assessed in clone RRIM 600 to 
formulate suitable exploitation system s for 
this region. Initial results show ed th at w hen 
tem perature falls below 10°C there is a drop  
m yield of rubber i n l / 2 S d / l , l / 2 S d / 2 a n d  
1/2S d /3  tapping system s w hich m ay  be 
due to wintering stress. Increase in yield 
has been noticed with increase of tem pera­
ture in all the tapping systems.

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

The Regional Research Station, Kolasib 
conducted experiments mainly to identify 
the suitable clones under Mizoram condi­
tions. The Station also engaged in studies 
on so.l fertility, nutritional requirements of 
rubber and identification of suitable ex- 
ploitation systems.

1- N u tritio n a l trial (1998)

T t e M d  experiment was initiated d ur­
ing 1998 to assess the NPK requirement of 
clone RRW  600 for foot hill region of 
■ hzoram. 1 heda ta  on girth (1998) and girth 
increment from December 1998 to Febmary

1999 are presented in Table Nez. 1.

RRTue i m UltS indicate thal the grow th  of
3 5 betfer by aPPli“ »tiDn of 35:35:35 NPK in foot hill.

Table Nez, I, Effect o f different doses o f,fertiliz­
ers on girth and g irth  increm ent



Mean girth (cm) as on February 1999 
Mid-hillClone

s c a t o m i T -  

RRn 105 
RRII 118 
RRII 300 
GT 1 
PB 235 
RRIM 600

Foot hill 
65.81 (4.24) 
62.60 (4.90) 
65.56 (4.72) 
65.25 (4.57) 
63.33 (4.13) 
70.90 (6.13) 
50.00 (2.72)

71.82 (8.93) 
57.47 (5.41) 
65.66 (5.81) 
64.62 (4.94) 
66.22 (5.14) 
70.40 (10.35) 
55.80 (5.23)

Hill top

63.35 64.57

73.16 (6.78) 
56.64 (5.71) 
61.15 (1.79) 
60.03 (4.57) 
70.58 (10.05) 
64.00 (4.90) 
58.88 (0.30)

Figures in p a re n th e s e s  a r e  th e  a n n u a l  g i r th  in c re m e n t  

2. E v a lu a tio n  o f  c lo n e s  (1988)

The main objective o f th is  s tu d y  is to 
identify the clones su itab le  for the  region.
The performance o f sev en  clones a t  foot hill, 
mid-hill and hill top  h as  b een  s tu d ie d  in 
terms of g row th and  yield.

The data in Table N ez. 2 ind ica te  the 
highest girth for PB 235 in foot h ill fo llow ed 
by SCATC 93-114 and  RRII 118. h i m id-h ill 
and hill top, grow th  of SCATC 93-114 w as 
better. The yield of the c lones w as consider­
ably high in foo th ill as c o m p ared  to m id-hill 
and hill top (Table N ez. 3).

Table Nez. 3. Yield at different land forms

63.49

□ one  _______Y ield  ( g / t r e e / t a p ) *
Foot hill Mid-hill Hill top

38.29 37.13 23.72
28.87 28.12 22.50
30.82 31.81 23.28
32.00 29.11 28.68
29.67 28.48 24.77
32.70 29.73 18.75
30.66 27.92 20.19
31.85 30.32 23.12

Effect o f  ta p p in g  s y s te m s  o n  y ie ld

v J V ^ v  WaS in itia ted  d u r in g  1998
1 t e objective to iden tify  the  su itab le  

‘ ppmg system for b lended  clones o f Hevea, 
d im 'IC t0 M izoram  conditions. The 

RRJI 105 <15%)' RRIM 600 
° ' CATC 93-114 (16%), RRII 300 (15%),

RRII 118 (13%), GT 1 (16%) and PB 235 (12%). 
The block yield for seven m onths u nder 
different tapp ing  system s is being recorded.

4. A w a re n e s s  a n d  a d o p t io n  o f  r u b b e r  
c u lt iv a t io n  p r a c t ic e s : A n  a n a ly tic a l  
s tu d y  o f  s m a l l  g ro w e rs  i n  M iz o ra m

The study  was undertaken to analyse the
awareness and differential adoption behav­
iour, besides enumerating reasons for non­
adoption of a ibber cultivation practices for 
economic returns. The study also aims to 
provide information source utilization behav­
iour of Mizo-farmers, information dissemina­
tion behaviour, constraints faced in m bber 
cultivation and suggestions to overcome such 
constraints. About seven rubber growing vil­
lages and 75 respondents w ere selected using 
proportionate random  sam pling technique.

5. S o il  s tu d ie s
The m orphology, physico-chem ical p rop­

erties and  exchange characteristics of five 
rep resen tative  pedoiis  of rubber grow ing 
soils occurring  a t different a ltitu d es  in 
M izoram  w ere s tu d ied  a n d  classified as p e r 
soil taxonom y. T he soils of p ed o n  at 
a ltitu d es  150,280 and  750 m  above  m sl w ere 
c lassified as Topic H ap lu d u s ts  w hereas soils 
a t 400 an d  550 m  above m sl w ere  Um bric 
D ystrochrepts. M easures invo lv ing  p ro p er 
so il-w ater an d  n u trien t m an ag em en t are  
im p o rta n t to increase use  efficiency and 
o p tim iz in g  land  use  on  susta in ab le  basis.



R E G I O N A L  R E S E A R C H  S T A T I O N ,  N A G R A K A T T A ,  W E S T  B E N G A L

T h e  R eg io n a l R esea rch  S ta tio n , N a g ra k a t-  
ta lo ca ted  in  th e  n o r th e rn  p a r t  o f  W est B engal 
is  s p re a d  o v e r  a n  a re a  o f  47 .6  h a  a n d  th e  
to ta l p la n te d  a re a  is  30  h a .  D u r in g  1998-99,
7 h a  w a s  b r o u g h t  u n d e r  ta p p in g .  T h e  r e ­
se a rc h  a c tiv itie s  a r e  c o n c e n tra te d  m a in ly  o n  
c lo n e  e v a lu a tio n ,  n u tr i t io n a l  tr ia l a n d  c lo n e  
b le n d .

1. N u tritio n a l s tud ies

1.1 N u tritiona l req u irem en t of H evea  w ith  
reference to Terai so ils o f West Bengal

T h e  f ie ld  t r ia l  s ta r t e d  in  1989 o n  n u t r i ­
t io n a l r e q u i r e m e n t  o f  H e v e a  w i th  r e f e r ­
e n c e  to  T e ra i s o ils  o f  W e st B e n g a l w a s  
c o n t in u e d .  A p p l ic a t io n  o f  4 0  k g  N  p e r  h a  
s h o w e d  s ig n i f ic a n t  e f fe c t o n  g i r th  o v e r
0 a n d  2 0  k g  p e r  h a  b u t  w a s  o n  p a r  w i th  60 k g

N  p e r  h a  ( T a b le  N a g .  1 ). A p p l i c a t i o n  o f  P  
a n d  K  a n d  t h e i r  i n t e r a c t i o n  d i d  n o t  s h o w  
a n y  e ffe c t.

P r e l im in a ry  y ie ld  r e c o r d e d  in  N o v e m b e r
1998 (T ab le  N a g .  2 ) s h o w e d  s ig n i f i c a n t  
i n te r a c t io n  e f f e c t  o f  P  a n d  K  o n  r u b b e r  y ie ld  
( g / t r e e / t a p ) .  A t  0  a n d  2 0  k g  P  le v e l s ,  4 0  k g  
K  a p p l ic a t io n  s h o w e d  d e p r e s s i n g  e f f e c t  o n  
r u b b e r  y ie ld  c o m p a r e d  to  0  a n d  2 0  k g  K. 
H o w e v e r ,  a t  4 0  k g  P  le v e ls ,  h i g h e r  le v e ls  o f  
K  (40  k g / h a )  s h o w e d  p o s i t i v e  e f f e c t  b u t  o n  
p a r  w i th  o th e r  le v e ls .  T re e s  a t t a i n e d  m a t u ­
r i ty  a n d  ta p p in g  w a s  s t a r t e d  in  1 9 9 8 . C o n ­
s id e r in g  th e  g r o w th  r e s p o n s e  to  n u t r i e n t  
a p p l ic a t io n  d u r i n g  i m m a t u r i t y  p e r i o d ,  N  
le v e ls  h a v e  b e e n  c h a n g e d  f r o m  0 ,  4 0  a n d  
6 0  k g  p e r  h a  to  0 , 15 , 3 0  a n d  4 5  k g  p e r  h a  

d u r in g  m a tu r i t y  p e r io d  f r o m  199 8 . L e v e ls  o f

■Nitrogen

Table Nag, 1. Effect o f Ni. f  a n J  K on  g ir th  Urn) d u r in g  n m lh  y e a r

20P
OK 20K 40K Mp.m Tii? W  Anv— ~ —  ----------------- — —  -----------  M ean  of

—  -- Mean QK m  40K Mean OK 20K 40K M ean N

20N 512 5 s  513 S a i f *  507 5 W  53.9 50,5 5LS '  511

«  5 l J  S 3  1 . 6  t  5 U  5 3 ?  S ’  S 5  51-7 « • ’  m j  52.5 52 3
-  32,2 5 3 ,  56-3 5 ,0  5Z0 ^  -  5 3 ,

Mean 51-4 53.1 5M 52 6 50.7 52 T  -,,T
51-8 52.8 53.1 52.2 52.7 52.4

Nitrogen
n in th  y e a r

------------- 20P ~ "------------------—------------------
—  OK 20K 40K Mean ~0K oiw  —  —---------- — -----------  M ean  of

M ean N4̂.1  19 S 1 ^ 7  ln,  ------- ----------- —____ iviearSJ 83 mJ Hi is.-’ ;« ;w »  2<r2Tnr, „7
s -  S n  15-2 176 191 20 1 113 ]A ! * 5 194 21.9 20.3 19.7

16.7 18.6 144 6 6  ]ol S ’? 21'0 180  171
20.2 20.7 20.2 18.1

60N

Mean
18.5

_18 5 _ 2 I , - .  _ , 4 6  iS_2 ! 7 4  I 8 .9  2 |  2
KTTS n</ ---------------- 18.6



anc) K (0 , 2 0  a n d  4 0  k g / h a )  w e r e  n o t

c h a n g e d
i N u t r i e n t  u se  e f f ic ie n c y  o f  r u b b e r  u n d e r  

D o o a rs  a rea  o f  W est B en g a l

T h e  t r ia l  s t a r t e d  i n  1 9 9 3  t o  e v a l u a t e  t h e  
effect o f  f e r t i l i z e r  s p l i t  a p p l i c a t i o n  o n  H e v e a  
g row th  u n d e r  t h e  a g r o c l i m a t i c  c o n d i t i o n s  o f  
the n o r th e r n  p a r t  o f  W e s t  B e n g a l  w a s  c o n ­
tinued . U n l ik e  p r e v i o u s  y e a r s ,  t h e  e f f e c t  o f  
fertilizer s p l i t  a p p l i c a t i o n  o n  g i r t h  a n d  g i r t h  
in c rem en t d u r i n g  f i f th  y e a r  s u b s i d e d  a n d  
d id n o t s h o w  a n y  s i g n i f i c a n t  e f f e c t .

2. E v a lu atio n  o f  c lo n e s

2,1 C lone triaJ (1990a)

C lo n e  e v a lu a t io n  t r i a l  s t a r t e d  in  1 9 9 0  w i t h

11 d iffe re n t c lo n e s  w a s  c o n t i n u e d .  T re e s  
w ere o p e n e d  fo r  t a p p i n g  i n  1 9 9 8 . O b s e r v a ­
tions o n  g i r th ,  g i r t h  i n c r e m e n t  a n d  m e a n  
m bber y ie ld  ( g / t r e e / t a p )  w e r e  r e c o r d e d  a n d  

p re sen ted  in  T a b le  N a g .  3 . G i r t h  v a r i e d  
s ign ifican tly  a m o n g  t h e  c lo n e s .  R R IM  7 0 3 , 
SCATC 9 3 -1 1 4 , R R II  1 1 8 , R R II  2 0 3  a n d  

H aiken  1 r e c o r d e d  s i g n i f i c a n t l y  h i g h e r  g i r t h  
over PB  5 / 5 1  a n d  R R I I  3 0 0 .  A n n u a l  g i r t h  

Table N ag. 3. C lo n e w is e  g i r t h ,  g i r t h  in c r e m e n t  
a n d  m e a n  r u b b e r  y ie ld  d u r in g  
f i r s t  y e a r  o f  t a p p in g

G ir th
(an)

SCATC t

A n n u a l  
g i r th  M e a n  y ie ld  

in c re m e n t  ( g / t r e e / t a p )  
(cm )

SE

CD d5=0.05)

13 55 .3 2 .7 45 .6
114 56.2 2.8 9.1

56.1 2 .7 27.9
56.1 1.5 26.5
51 .2 4.1 26 .3
52.4 2.7 23.6
55 .9 3 .0 21.9
55.3 1.2 31 .0
52.8 1.5 39 .4
49.0 2.4 25.1
56.7 1.9 21 .7

1.5 0.6
) 4 .5 N S _

i n c r e m e n t  a f t e r  c o m m e n c e m e n t  o f  t a p p i n g  
d i d  n o t  v a r y  s ig n i f i c a n t ly  a m o n g  th e  c lo n e s .  
S C A T C  8 8 -1 3 , P B  311 a n d  P B  2 3 5  r e c o r d e d  
m o r e  y i e l d  c o m p a r e d  to  S C A T C  9 3 - 114 , 
R R IM  7 0 3  a n d  H a ik e n  1.

2.2 Clone trial (1990b)

C l o n e  e v a l u a t i o n  t r i a l  l a id  o u t  i n  1 990  
w i t h  s e v e n  d i f f e r e n t  c lo n e s  w a s  c o n t in u e d .  
T r e e s  w e r e  o p e n e d  f o r  t a p p i n g  in  1998 . 
O b s e r v a t i o n s  o n  g i r t h ,  g i r t h  i n c r e m e n t  a n d  
m e a n  y i e l d  ( g / t r e e / t a p )  w e r e  r e c o r d e d  a n d  
p r e s e n t e d  in  T a b le  N a g .  4 . G i r t h  a n d  g i r t h  

i n c r e m e n t  v a r i e d  s ig n i f i c a n t ly  a m o n g  th e  
c lo n e s .  R R IM  6 1 2  r e c o r d e d  s ig n if ic a n t ly  
h i g h e r  g i r t h  a n d  g i r t h  i n c r e m e n t  c o m p a r e d  to  
o t h e r  c lo n e s .  R R II 105 , R R IM  6 0 5  a n d  G1 1 

r e c o r d e d  h ig h e r  y ie ld  c o m p a r e d  to  R R IM  612.

T ab le  N a g . 4. Clonewise girth, annual girth in­
crement and rubber yield during 
first year of tapping

C lo n e G ir th
(cm )

A n n u a l 
g ir th  in cre ­
m e n t (cm )

M e a n  y ie ld  
( g / t r e e / t a p )

RRII 105 54.0 3.0 34.9
RRII 208 55.2 3.2 26.5
PR  107 50.9 3.2 23.5
G1 1 52.1 3.4 27.1
PB 86 55.0 4.6 22.9
R R IM  605 57.1 3.9 27.4
R R IM  612 58.1 5.2 13.3

SE 0.9 0.4 _

C D  (P=0.05) 2.8 1.3 —

2.3 Clone trial (1991)
C lo n e  e v a lu a t io n  t r ia l  p l a n t e d  in  1991 

in v o lv in g  11 c lo n e s  w a s  c o n t in u e d .  G i r th  a n d  
a n n u a l  g i r t h  in c r e m e n t  d i d  n o t  v a r y  s ig n i f i ­

c a n t ly  a m o n g  t h e  c lo n e s .  H o w e v e r ,  R R IM  6 12 , 
R R IC  102 , S C A T C  9 3 -1 1 4  a n d  H a i k e n  1 
s h o w e d  b e t t e r  g i r t h  a n d  g i r t h  in c r e m e n t .

2.4 Clone trial (1993)
C l o n e  e v a l u a t i o n  t r i a l  p l a n t e d  i n  1 9 9 3  

i n v o l v i n g  11 c l o n e s  w a s  c o n t i n u e d .  G i r t h



5. Clonewise girth and annual girth 
increment during eighth year

Table N ag . 6. C lo n e w ise  g ir th  d u r in g  th i rd  y e a r

C lone
Girth
(cm)

A nnual g irth  
increm ent (cm)

SCATC 93-114 35.9 7.8
H aiken 1 32.7 7.3
RRII 105 36 2 6.5
RRII 205 36.1 6.7
RRII 30(1 34.3 6.7
RRII 308 25.9 5.0
PR 261 32.1 6.6
PB 235 32.2 6.7
PB 280 28.0 7.7
RRIM 600 38.4 6.3
RRIC 104 26.5 5.5

S.E 1.9 0.4
CD  (P=0.05) 5.5 1.2

a n d  a n n u a l  g ir th  in c re m e n t v a r ie d  s ig n if i-  
c a n d y  a m o n g  th e  c lo n e s  (T ab le  N a g  V: 
R RIC  104 a n d  RRII 308 r e c o rd e d  s ig n if ic a n t­
ly  lo w  g ir th  a n d  g ir th  in c re m e n t o v e r  .ill o th e r  
clones. S ig n ifican tly  h ig h e r  g ir th  (38.4 cm ) 
w a s  r e c o rd e d  b y  R R IM  6 00 a n d  a n n u a l  g ir th  
in c re m e n t (7.8 cm ) b y  S C A T C  9 3 -114.

2.5 Genotype x Environment interaction studies

M u ltilo c a tio n a l tr ia l p la n te d  in  1996 w a s  
c o n t in u e d  to  s tu d y  th e  G e n o ty p e  x  E n v iro n ­
m e n t  in te ra c tio n  in  12 d if fe re n t  c lo n e s  T h e

r i f e  8 2 /2 V T d e d  5iS n , f ic a , l t |v h ig h e r  
g ir th  o v e r  a ll o th e r  c lo n e s  e x c e p t  R R II 176,
PB 2 1 / a n d  RRII ]0 5 . L o w e s t g i r th  w a s
re c o rd e d  b y  R R IC  100  a n d  8 2 /2 2  w h ic h  a lso

r s “ r c o id n ^ ^
3- C l o n e  b l e n d

A m u lt i lo c a t io n a l  t r ia l  p l a n t e d  in  1992

l n ? b t £  tHe P erft~  o f  d i« - nc lo n e  b le n d s  m  c o m p a r i s o n  to  m o n o c lo n a l

a ta  o n  y r t h  w e re  re c o rd e d  a n d  p e r fo rm
a , W  d o n e  b l e „ d s  s h .H  b e  e v a d e d ™ ,

Clone Girth (cm)
82/14 16.6
82/17 16.3
82/22 14.7
82/29 19.4
82/30 16.6
RRII 105 17.7
RRII 176 19.0
RRII 203 17.1
PB 217 17.8
RRIM 51 16.3
RRIM 600 17.4
RRIC 100 11.2
SE
CD (P=0.05)

0.93
1.93

4. E x p lo ita tio n  s y s te m s
A n  e x p e r im e n t  o n  th e  e f fe c t o l c o m b in a ­

tio n  o f  t a p p in g  s y s te m s  ( 1 /2 S  d / 1 , 1 / 2 S  d  / 2 ,  
1 /2 S  d / 3 )  w i t h  t a p p i n g  r e s t  b a s e d  on ' 
t e m p e r a tu r e  r e g im e  (1 8 -1 8 "C , 1 5 -1 5 ”C  a n d  
12-12"C ) a n d  c o n t r o l  w i t h o u t  r e s t  h a s  b e e n  
p la n n e d .  T r e a tm e n ts  w i l l  b e  i m p o s e d  in  a 
R R IM  600  b lo c k  d u r i n g  O c to b e r  199 9 . E x ­
p e r im e n ta l  d e s ig n  is  s p l i t - p l o t  d e s i g n  w i th  
ta p p in g  s y s te m  a s  m a in  p lo t  a n d  t e m p e r a ­
tu re  r e s t  a s  s u b - p lo t  t r e a tm e n t .

5. E v a lu a tio n  o f  g e rm p la s m  fo r  co ld  
to le ran ce

u  w h|°u  S p 0 t l r ia l  t0  e v a l u a te  g e r m p l a s m  
4  W ic k h a m , 4  M a to  G r o s s o ,  6  A c r e  a n d  

U  R o n d o n ia  c o l le c t io n )  f o r  c o ld  t o l e r a n c e  
w a s . in i t i a te d  in  1998  in  s im p le  l a t t i c e  d e s i g n  

tT Y e P l,C iltl° " S  to  s t u d y  t h e  m o r p h o ­
lo g ic a l ,  p h y s io lo g ic a l ,  b io c h e m ic a l  a n d  a n -

e n a h l e r  <* a r a c l e r s  ° ‘  g e n o t y p e s  w h i c h  
e n a b le  to  a d a p t  t o  c o ld  c o n d i t i o n s .  D u r i n g  
f i r s t  y e a r ,  R O  2 6 3 5  r e c o r d e d  s ig n i f i c a n t l y

RO 6 n f  AC 607' A C  623 M T  2594  
S l l /  5 4 0 8  b u l  0,1 P ‘l r  w i t h  ° * e r  
g e r m p l a s m  m a t e r i a l s  ( T a b le  N a g ,  7 ). S lg -
n i f  c a n t  c lo n a l  v a r i a t i o n  w a s  o b s e r v e d  fn

cion m in^ . co ,d  s tress. A m o n g  the  II 
clones which show ed  cold i , |u ry ,  the



Cermpbsm \cm) p la n ts  in ju re d  6. F e a s ib ility  s lu d y  on  in tercrop p in g

o f  m b b e r  w ith  tea in  northern  part 
o f  W est B en ga l

A  feasibility study  on the possibility of 
intercropping rubber w ith tea has been initi­
a ted and field preparation and p lanting is to 
be done in Ju n e /ju ly  1999, Four different 
s p a an g s  (10 x 2.5 m, 10 x 5 m, 12 x 2.5 m, 
3 x 3 x 1 8 m )  for rubber will be tried  and in 
the inter-row s, tea will be p lan ted  a t normal 
spacing  leaving 2.5 m  space on e ither side of 
rubber line.

7. R o le  o f  z in c  in  th e  c o n tro l  o f  p o w ­
d e ry  m ild e w  d ise a s e

An experim ent on control of pow dery 
m ildew  disease using zinc has been initiated 
in split-plot design w ith zinc level as m ain plot 
and su lphur dusting  as sub-plot treatment. 
M ain p lo t treatm ents include 5 ml chelazin 
p er L as foliar application, 7.5 m l per L as soil 
application and zinc sulphate having a con­
centration of 2 g  per L as foliar application,

__________ _______________ _____________  3 g  p e r L as soil application. With and w ithout
SE 0.32 _  su lp h u r dusting  as sub-plot treatm ents will be
CD (P=0.05) 2.1 _  tried to com pare effectiveness of zinc in

“ --------------------- — controlling pow dery mildew.

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

The Regional Research Station, D apchari, trees  reco rd ed  h ig h er m ean  g irth  th an  the
iarasr tra concentrated its research activ- co n tro l a n d  d r ip - ir r ig a ted  trees (Table

evf j  °n ' rr'8a ti°n, p lan t physiology, clone Dap. 1). H ow ever, the g irth  increm ent
a iiaion and evaluation  of su itab le  agro- w as h ig h e r  in p lan ts  u n d e r  con tro l an d

no ogy for the N o rth  K onkan  region. b a s in  irr ig a tio n  (1.00 ETc an d  0.75 ETc)
The RRS covers a n  a rea  o f 50 h a  (p lan ted  t^ian  o th e r  lo w e r levels of irr ig a tio n  u n d e r

***% ha) and total crop  p ro d u ctio n  d u r in g  b asin  (°-50 ETc) a n d  d r iP ' d u e  t0 less
18(M ri°d (April 1998 t0  M arch  19" )  w a s  e x p lo ita tio n  of the  con tro l tree s  (new ly

3.19 kg from 18 blocks. o p en ed ) a n d  c o m p en sa tio n  o f  so il m ois-
1- Irrigation  s v s t  tu re  d efic it u n d e r  s a tu ra te d  irr ig a tio n  lev-

^ • s . ^  e m s  els. T he d ry  ru b b e r  y ie ld  o f  a ll the
based d WaS s â r êd  *n  1987 w ith  ETc- irr ig a tio n  lev e ls  is co m p a ra b le  ex cep t the 
in clone'RR11̂  ^ as in  ' r rig a tio n  t re a tm e n ts  co n tro l an d  0.25 ETc d r ip  d u e  to severe

105. T he b a s in - ir r ig a te d  soil m o is tu re  defic it d u r in g  su m m er.

G irth N u m b e r  o f
(cm ) p la n ts  in ju re d

" T 9 2
6.2 0
5 .7 0
5.6 0
6.4 0
2.3 9
4 .9 1
4 .6 2
5 .0 5
4.8 0
6.0 1
5 4 0
6.2 0
2.0 13
5.5 0
6 .9 0
5 .3 1
5 .0 1
5.3 0
5.2 0
6.1 0
4 .7 0
6.2 1
5.2 2
4.6 0

0.32 _
2.1 _



Treatment Girth
(cm)

Mean
girth

increm ent
(cm)

M ean 
d ry  rubber 

yield 
(g / t re e / ta p )

1.00 ETc basin 61.82 2.16 50.50
0.75 ETc basin 62.33 2.46 52.22
0.30 ETc basin 58.94 1.48 52.40
0.75 E lc  drip 59.16 1.56 51.25
0.50 ETc d rip 59.39 1.38 53.57
0.25 ETc drip 56.67 1.55 46.91
Control 52.77 2.79 44.28
(N o irrigation)

SE 1.05 0.31 2.60
C D  (P=0.05) 2.28 0.68 5.67

3. C lone  trial

Among the 15 clones, RRII 208 is contin­
uing to perform better in respect o f grow th, 
whereas RRII 105 is better in term s of yield 
than the others. The clones RRII 308 and 
RRIC 105 are poor in term s of grow th  and 
yield (Table Dap. 3).

Table D ap. 3. G ro w th  a n d  y ie ld  o f  H e v e a  c lo n es

2. Effect of irrigation  on y ield  and  
y ield  com ponen ts

T h e  tr ia l  w a s  la id  o u t  in  198 3  to  s t u d y  
th e  e f f e c t  o f  i r r ig a t io n  ( 1.0 0 , 0 .75  a n d  0.50  
ETc) o n  y ie ld  a n d  v ie ld  c o m p o n e n ts  o f  t'.v 
c lo n e s ,  R R II 105 a n d  R R II U S . T h e  c lo n e  
R R II 118 r e c o r d e d  b e t t e r  g r o w th  th a n  
R R II 105 in  a ll i r r ig a t io n  t r e a tm e n ts .  O n  th e  
c o n tra ry , R RU  105 re c o rd e d  b e t te r  v ie ld  
a n d  y ie ld  c o m p o n e n t  c h a ra c te r s  in  a il th e  
t r e a tm e n t s .  T h e  i r r i g a t i o n  t r e a t m e n t s  
s h o w e d  n o n - s ig n if ic a n t  e ffe c t o n  g r o w th  
a n d  y ie ld  p a r a m e te r s  (T ab le  D a p  2)

Treatm ent

LOO ETc ‘
0.75 ETc 
0.50 ETc 
Control 
(N o irrigation) 

For irrigation 
SE
CD  (P=0.05) 

For clones 
SE
C D  (P=0,05)

RRII 105 

63.38 
62.74 
59.88 
54.12

G trth  (cm)

C lone G ir th  M ean  d r y  r u b b e r  yield  
(cm ) ( g / t r e e / t a p )

RRII 5 51.62 22.58
RRII 6 55.68 25.78
RRII 105 51.77 33.09
RRII 208 59.16 26.81
RRII 308 49.32 23.30
PR 255 50.38 21.94
PR 261 49.81 23.31
PB 260 51.26 25.83
PB 310 51.50 20.49
PB 311 50.48 24.02
RRIM  605 50.34 25.12
RRIC 52 57.18 16.08
RRIC 100 53.56 25.99
RRIC 102 54.74 21.53
RRIC 105 51.35 15.97
SE
CD  (P=0.05)

2.68
5.48

3.05
6.24

a tio n  on  g ro w th  a n d  y ie ld

I 118

.23

D ry_rubber y ie ld  ( W h -P P /^ p )  
RRU 105 RRU 118

76.83
68.13
60.41

39.03
47.30
37.29

37.18
30.69
29.17

3.41
8.S4

1.37
3.16

3.27
8.01

1.75
4.04



4 Silt pits for soil a n d  w a te r  conserva tion
Various frequency of silt p its  (100, 150 

and 200 p its /h a ) w ith  o r w ith o u t  saw d u s t 
(10 kg saw d u st/p it) a re  m ain ta in e d  in pol- 
vdonal seedling area  s ince June  1995. Soil 
moisture retention d u r in g  the  p o st-m o n ­
soon period is found to b e  h ig h er in 150 p its 
per ha and 150 p its p e r  ha + 10 kg  sa w d u s t 
treatments at 30-60 cm  soil d e p th  level.

5. Cost e v a lu a t io n  tr ia l

Expenses incurred  to w a rd s  v a rio u s  in­
puts, farm practices and  irriga tion  a re  being

m onitored  since 1987 in irrigated and u n li­
s t e d  RRIM 600 trees. N o significant 
reduction  m block yield and  grow th  was 
observed ,n m ature  trees under tapping 
even  after reducing  the irrigation level to 50 
p e r cent of that u n d e r im m ature phase.

6. P o ly c lo n a l s e e d lin g s  for se lec tio n

Prom ising  polyclonal trees w ith high 
g irth  and  h igh  yield w ere selected for 
m ultip lication  and  study. M ultiplication of 
these trees w as done by bud d in g  for laying 
out a field trial.

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

The Regional R esearch S tation , O rissa 
situated in D henkanal d istric t, is concen trat- 
ingresearch on ag rom anagem ent techniques, 
water conservation a n d  c lone ev a lu a tio n  for 
specific drough t-p rone a reas o f this region. 
This Station has a research  farm  a t  K adalipal 
covering an area of 30.8 ha.

1. C lone e v a lu a t io n
1.1 C lone tr ia l (1987)

This trial com prised  of th ree  elite clones 
(RRIM 600, G T l, RRII 105). M ax im u m  g irth  
was recorded in G T 1 (49.0 cm ) fo llow ed by 
RRIM 600 (48.4 cm ) a n d  RRII 105 (44.0 cm) 
(Table O ri. 1).

— Table Ori. 1. M e a n  g i r t h  o f  th r e e  c lo n e s

^ o n t ? ____________ _______ G ir th  (cm  i

f e W  44 .0

_  I*',’

Polyclonal s e e d l in g s  (1989) 

w i f ? T a t i0 n s  i n d ic a te d  h i g h  g i r t h  v a r i a t i o n  

ha W  P ° p u la t i 0 n - A  ^ t a l  o f  5 3 6  t r e e s  
idpuHf ^  ^  071 o r  a b o v e  h a v e  b e e n
in thi T  ° r e v a *u a t in 8  th e  y i e ld  a n d  s ta b i l i ty
1,3 llSht-pronearea for fu rther selection, 

one e v a lu a t io n  (1990)

^ recoided in 10 clones from  1990 trial 
maximum girth for SCATC 93-114

(47.3 cm) and m inimum for SCATC 88-13 (36.8 
cm) (Table Ori. 2).

Table  O ri. 2. G ro w th  o f d i f f e r e n t  c lo n e s

C lo n e G ir th  (cm )

SC A T C  88-13 36.8
S C A T C  93-114 47.3
H a ik e n  1 40.7
RRII 5 45.5
RRII 208 47.1
R R II 300 42.8
PR 255 46.6
PB 301 44.4
R R IM  600 46.2
R R IM  701 38.8

1 .4  C lo n e  t r ia l  (1991)

In the clone trial 1991, the clone RRIC 102, 
RRII 300, GT 1, RRII 208, RRII 105 and the 
polyclonal seedlings exhibited better drought 
tolerance in this region (Table O ri. 3). M ax­
im u m  g irth  45.1 cm w as noticed in polyclo­
nal seed lings and  the  low est g irth  in PR 255 
(29.8 cm).

2. N u t r ie n t  m a n a g e m e n t

The experim en t w as laid o u t in 1997-98 
in seed ling  n u rsery  w ith  N  and  P biofertiliz­
e rs  a lone and in com binations w ith  FYM 
an d  N , P  an d  K a t three levels (0, 25 and



G o n e G irth (cm) C lone G ir th  (cm )

RRII 5 35.7 82 /14 16.4
RRII 105 36.9 8 2 /1 7 18.8
RRH 208 40.9 8 2 /2 2 17.3
RRII 300 42.9 82 /2 9 18.3
GT I 42.8 S 2 /3 0 19.3
PR 255 29.8 RRII 5 17.2
PR 261 32.6 RRII 105 17.0
RRIM 600 35.2 RRII 176 16.7
RRIC 102 43.2 RRII 203 19.0
Polyclonal 45.1 PB 217 19.4

100%) o f  th e  r e c o m m e n d e d  d o s e .  T h e  
g ro w th  p a ra m e te r s  w e re  r e c o rd e d  d u r in g  
th e  p e r io d  a n d  so il a n d  le a f  s a m p le s  h a v e  
b e e n  co llec ted  fo r  m ic ro b ia l a n d  c h e m ic a l 
an a ly s is .

3. G enotype x E nvironm ent in teraction

T his o n fa rm  tria l a t  R eg io n a l R e se a rc h  
L abora to ry , B h u b a n e s w a r  in c lu d e d  tw e lv e  
c lo n es  p la n te d  d u r in g  1996. A f te r  th r e e  y e a rs  
o f  p la n tin g , m a x im u m  g i r th  w a s  re c o rd e d  in  
PB 2 17 (1 9 .4 cm ) fo llo w e d  b y  8 2 /3 0  (19 .3cm ) 
RRIC 100 (192  cm ), R R n 203 (19.0 cm ) a n d  
8 2 /1 7  (18.8 c m ) w h ile  8 2 /1 4  a n d  RRH 176 
sh o w e d  th e  lo w es t g ir th  o f  16.4 a n d  16.7 cm  
re sp e c tiv e ly  (T able  O ri. 4).

4. A grom eteorological observatory

T he g en e ra l w e a th e r  p a ra m e te rs  reco rd ed  
d u r m g  th e  y e a r  1998 a t  R RS K ad a lip a l 
D h en k an a l), O rissa  in d ic a te d  to ta l ra in fa ll o f

1272.4 m m  w ith  o n ly  76 r a in y  d a y s . T h e

RRIM 600 
RRIC 100

18.1
19.2

highest mean maximum tem perature of 39.6C 
was recorded during the m onth of May 1998. 
The highest mean m inim um  tem perature of 
27-l°C was observed in June 1998 against the 
lowest minimum of 10.1C in December 1998. 
Lowest relative hum idity was observed dur- 
ing the months of April and May, especially 
during the afternoon hours.

5. N ursery

In the budw ood nursery, a total of 22 
genotypes having 412 po in ts are  m ain­
tained. In the seedling nursery, polyclonal 
and assorted seedlings w ere established 
during the period for generating  p lan ting  
materials for laying o ut new  experim ents at 
the research farm. A pproxim ately  3560 
budded stum ps of RRIM 600, RRII 105 and 
ow n W?re,ra*sec* as P a n tin g  m ateria ls and
oOO polyclonal m aterials w ere m aintained.r  mtuenais were maintained.

R E G IO N A L  R E S E A R C H  S T A T IO N , S U K M A , M A D H Y A  P R A D E S H
The RRS, Sukma in ,

h J S '  ^ S: S u k ra a  m  Ba* ta r  d is t r ic t ,  M a d -
• P ra d e s h  c o n t in u e d  re se a rc h  a c tiv itie s  

o n  s c r e e n in g  o f  H e v e a  g e r m p la s m  fo r 
d r o u g h t / c o ld  to le ra n c e ,  e v a lu a t io n  o f  p o ly ­
c lo n a l a n d  m o d e rn  c lo n e s  a n d  n ic h e  a n a ly ­
s e  c o n c e p t in  M a d h y a  P ra d e s h .  *

1. Multidisciplinary evaluation of clones 
In  th e  c lo n e  t r ia l  s ta r te d  in  1990 R R n  m s  

a n d  RRIVI 600  h a v e  r e c o rd e d  51.5 a n d  4 6  Crn

girth respectively.

2 . S re e n in g  o f  H evea  g e rm p la s m  fo r
d ro u g h t to le ran c e

Selected genotypes of Brazilian g erm ­
plasm together with a few m odern  clones 
were planted in field d u rin g  July 1996, to 
^identify genotypes suitable for drough t- 
prone cond.hons. Grow th of clones differed 
significantly. Clones RO 5363, RO 2635,



3 J72, RO 5463, RO 5554, RRII 118 and  
L  showed higher girth w hile AC 685 and 
ACf.23 exhibited poor g row th .

3 S c re e n in g  o f  Hevea g e r m p la s m  fo r  
c0|d  to le ran c e

The budded s tu m p s  of H evea  germ - 
plasm for cold tolerance w e re  g en e ra ted  at 
RRS Sukma and sen t to RRS, N agraka tta . 
Field planting w as u n d e rta k e n  in  Ju ly  1998 
with 25 Brazilian g e rm p lasm  clones a t  RRS 
Nagrakatta, w hich experiences low  tem p er­
ature during w in ter season.

4. E v a lu a tio n  o f  p o ly c lo n a l  s e e d lin g s
T h e  g ro w th  o f polyclonal plan ts, p lan ted  in 

iyy /, is being monitored. The growth of plants 
is satisfactory with a m ean girth of 7 5  cm,
5. In v e s t ig a t io n  o n  p h e n o lo g y  an d  

a rc h i te c tu re  o f  Hevea g e rm p la s m  
S ig n if ic a n t v a r ia t io n  in p a tte rn  o f g ro w th

h as  been  o bserved  am ong  the clones. 
Branching height and num ber of branches 
(orig inated  from  m ain stem ) also varied 
significantly. The lowest num ber o f p rim a­
ry branches w as observed in AC 707 and 
h ig h est in RO 5369 and  MT 196.

R E G I O N A L  R E S E A R C H  S T A T I O N ,  P A D I Y O O R ,  K E R A L A

2, W ater req u irem en t in  seed lin g  nursery
The experim ent to stu d y  the  w ater re-

The Regional R esearch  S ta tio n  a t P ad i-  
yoor covers an area  o f  40 ha . L o ng-te rm  
trials laid out in 24 h a  in c lu d e  e v a lu a tio n  
of Brazilian g e rm p lasm  (1981 IRRDB col­
lection), investigations on  G e n o ty p e  x En­
vironment in teraction , c lo n e  ev a lu a tio n  
(World Bank project), large-sca le  tes tin g  of 
potential hybrid  c lones, m u ltic lo n e  b len d  
trial and d isease e v a lu a tio n  in  v a rio u s  
clones.

c h a ra c te r iz a t io n1- P h y sico -ch em ical 
of soil

Experim ent to  g e n e r a te  a d a ta b a s e  o n  
soil physico -chem ical p r o p e r t i e s  h a s  b e e n  
initiated in  1998. P r e p a r a t io n  o f  a  s lo p e  m a p
0 the area u n d e r  s tu d y  is  in  p ro g r e s s .

qu irem en t in seedling nursery  w as initiated 
in 1998. Five irrigation regim es viz. irriga­
tion at 0 ,10 ,25 ,50  and  75 per cent depletion 
of available soil m oisture w ere im posed 
along w ith  an  un irrigated  control. Grow th 
observation  and  soil m oisture  determ ina­
tion w ere carried  out at periodic intervals.
3. W e a th e r

July recorded the m axim um  total rainfall 
o f 1153.2 m m  w ith  30 rainy  days. The 
su m m er m o nths (January, February  and 
M arch) received no  rain. The h ighest m ax­
im u m  tem pera tu re  recorded w as 40°C in 
A pril 1998 w hile  the  low est m in im um  tem ­
p e ra tu re  w as 15°C in January  1999.

HEVEA B R E E D I N G  S U B - S T A T I O N ,  N E T T A N A ,  K A R N A T A K A

cnmIU" exPerim en ta l farm  o f the  Station 
on „frises ari area ° f  47.6 ha . D iffe ren t trials 

c one evaluation, b ree d in g  an d  p a th o lo - 
W are under progress.

Evaluation o f  g r o w th ,  y i e ld  a n d  
ex p lo ita tio n  s y s te m s

0np !S tnal cor>stitutes tw o  experim en ts,
Planted in 1987 an d  the  o th er in 1988

aim ing at evaluating  the effectiveness of 
different tapping  system s in term s of yield 
a n d  grow th  of the clones. Each experim ent 
com prises of five clones p lan ted  in a split- 
p lo t design. In the first experim ent, clone 
PB 235 (71.89 cm) continued  to be superio r in 
grow th  w hile  RRII 300 (58.10 cm) w as poor 
in  grow th  (Table Kar.l). This trial is in  the



Percentage g irth  in c rem en t

C lone G irth  (cm) Apr-Jun Jul-Sep O ct-D ec Ja n -M a r

1987 experim ent

RRII 105 61.83d 1.15 0.64 0.58 1.00
RRII 30(3 58.10c 1.46 1.00 1.12 1.39
PB 235 71,89a 1.15 0.43 0.66 1.80
PB 260 66.13b 1.05 0.71 0.84 1.16
PB 311 63.70c 1.39 0.39 0.55 1.07

Mean 64.33 1.24 0.64 0.75 1.28

1988 experim ent 

RRII 118 68.90a 1.55 2.S4 1.60
PR 255 50.85d 1.77 0.61 1.38
PR 261 57.57b 1.26 1.61 1.73
RRIC 36 5452c 1.68 1.46 1.50

1.21
RRIC -15 54.05c 1.32 1.81 1.55

57.18 1.67
Clones followed by a m  tellers „ e  n o t significan tly  M m  "I by LSD « p=,i.05

seco n d  y e a r  o f  ta p p in g  a n d  d a ta  o n  la te  • • : 
a r e  b e in g  re c o rd e d  fo r e v e ry  lap . C o n s id e r in g  
th e  y ie id  o f  th e  c lones, PB  235 reco rd ed  th e  
h ig h e s t (134.6 m j / t r e e / t a p )  w h ile  RRU n 
sh o w e d  th e  lo w e s t (66.3 m l).

1,33

U n d e r  th e  d if fe re n t  ta p p in g  s y s te m s  
e m p lo y e d ,  1 /2 S  d / 3  r e c o rd e d  th e  h ig h e s t 
a v e ra g e  y ie ld  o f  111.7 m l / t r e e / t a p .  T h e  
h ig h e s t  y ie ld  w a s  re c o rd e d  d u r in g  N o v e m ­
b e r  a n d  D e cem b er. In  th e  s e c o n d  e x p e r i­
m e n t ,  c lo n e  R R II 118 s h o w e d  b e t te r  g ro w th

m  te rm s  o f  g ir th  (68 .90  cm ) w h ile  t h a t  o f  
PR  2 5a  w a s  p o o r  (50 .85  cm ).

In  th e  tria ls ,  th e  le a f  d is e a s e  c a u s e d  b y

o b s e rv e d  d u r in g  th is  y e a r
a lso . T h e  c lo n e s  PR  255 PR ->m  j

R R II 105 w e re  fo u n d  se v e re ly  M e c t e d

2 . E v a l u a t i o n  o f  o r t e t  c l o n e s

T h is  t r ia l c o m p r is e s  o f  th r e e  e x p e r im e n ts

e x p e n m e n ts  h a v e  I 7 c o n s t i tu e n t  c lo n e s  each°

w h i le  th e  t h i r d  e x p e r im e n t  c o n s i s t s  o f  11 
c lo n e s .  A m o n g  th e  c o n t r o l  c lo n e s ,  G T  1 
s h o w e d  b e t te r  g r o w t h  f o l lo w e d  b y  R R U  105. 
S e v e n  c lo n e s  v iz . O  15, O  4 6 , O  4 7 , C  1 ,  2, 
C  7 /2 ,  C  7 0  a n d  T  2 in  E x p e r im e n t  1 re g is te re c  I 
b e t te r  g ir th  i n c r e m e n t  o v e r  a ll  t h e  th re e  
c o n tro l c lo n e s . S im ila r ly , t w o  c lo n e s  ( O  5 3  a n d  
C  9) in  E x p e r im e n t  2  a n d  s ix  c lo n e s  (O  26
O  3 9 A , O  5 1 , O  5 5 , O  5 6  a n d  I ) 6 4 )  in 
E x p e r im e n t  3  r e c o r d e d  h i g h e r  g i r t h  in c r e ­
m e n t  o v e r  a ll  th e  th r e e  c o n t r o l  c lo n e s .

3- L arge-sca le  c lo n e  tr ia l

T w o  e x p e r im e n ts ,  f i r s t  w i t h  14 c lo n e s  
p la n te d  d u r i n g  1 989  a n d  s e c o n d  w i th  15 
d o n e s  p l a n t e d  d u r i n g  1 9 9 0  c o n s t i t u t e  H us 
tr ia l .  In  th e  1989  e x p e r im e n t ,  c lo n e  R R lf  21) !- 

v h ' c o n t i™ e d  to  b e  b e t t e r  in  g r o w t h  
W h ile  H a ,k e n  1 (43 .54  c m )  c o n t i n u e d  to  
e x h ib i t  p o o r  g r o w th  (T a b le  K ar. 2 ). In  th e  

c o m  x p f ln le n t - d o n e  P B  2 3 5  (5 4 .5 9  c 111) 

te™ sn o f  A ' T f *  tH e h i8 h c s t  S r o w t h  in

S tS fe C jrX Gi 1(45Z4cm,regis-



, 1/ . r ?  p erform an ce o f  c lo n e s  i 
T'WeUr scale trial

Clone____________
Experiment

sCATC 88-13 
SCATC 93-114 
Haiken I 
RRII 105 
RRII 203 
RRII 300 
RRII 308 
PR 255 
PR 261 
PB 255 
RRIM 600 
KRS 25 
KRS 128 
KRS 163 

1990 Experiment 
HP 185 
HP 187 
HP 204 
HP 223 
HP 372 
RRII 105 
GT 1 
Tjir 1 
Gil 
PB 217 
PB 235 
PB 260 
PB 311 
Hi] 28 
MU 3/2

G ir th  (cm )*

4 9 .76  d e
4 8 .17  e f  
4 3 .54  f
5 5 .9 8  be
67 .18  a 
56 .28  be  
5 7 .2 2  b e  
4 7 .72  e f  
55.11 c 
5 6 .96  be
53 .45  c d  
5 7 .4 0  be 
60 .8 5  b
58 .45  b e

49 .6 5  b e d e  
4 7 .9 0  d e f  
47.21 e f
5 2 .98  a b
5 2 .19  a b c  
5 9 .79  b e d
5 2 .75  a b c  
4 6 .13  f 
4 5 .24  f 
5 0 .32  b e d e  
5 4 .5 9  a 
5 4 .4 2  a
50 .7 5  b e d  
4 9 .1 6  c d e f  
50 .8 3  b e d

Clones followed by sam e letters are  n o t sign ifican t­
ly different by DMRT a t 0.05

Estim ation o f  g e n e t ic  p a r a m e te r s

l |^ '|s consists o f 1 2  c lones an d  their 
. “-sib progenies p lan ted  d u r in g  1990 w ith  

c"r!eCtive of estim ating  genetic  p aram e- 
_ he girth data for bo th  p a re n ts  a n d  their 

f 6  bem g recorded  *  q u a rte rly  
(75.77 , ng  the P aren ta l clones, PB 235
terms nf recorded h ig h est g ro w th  in 
(74.72 J ?  61? ? 6  g irth  loll° w e d  by  RRII 118

P®r s r o iv th ’ T h  T f ir  1 <64 '6 9  c m )  S h 0 w e d  
® $ E  u I  P roSe n ' es Of clone PB 235 

S ' r th  ° f  6 1 '2 °  °y  thoseot cl. >nr KRII 2113 (58.34

cmX The progenies of the clone IAN 873 
(40.40 cm) recorded the lowest average girth.
5. P o ly c ro ss  g a rd e n

This consists of evaluation of nine prepo-

6 . C o m p o s ite  c lo n e  tria ls

U nder this, three clone evaluation experi­
m ents comm enced during 1991 have been 
included. The first experiment comprises of 36 
clones, while there are 13 clones each in the 
other tw o experiments. GT 1 serves as the 
com m on control. Besides, clones RRII 105 and 
RRIM 600 have also been included in all the 
experiments. The control clone GT 1 recorded 
an average girth of 4654,45.69 and 42.58 cm 
respectively in the three experiments. The aver­
age girth in the first experiment ranged between 
33.62 (Haiken 1) and 5339 cm (RRU 203). 
In the second experiment, the average girth 
ranged between 41.51 (PB 5/139) and 48.81 cm 
(RRU 118) while it ranged between 39.03 
(AVROS 49) and 52.57 cm (HP 83/224) in the 
third experiment.
7. D is e a s e  s u rv e y

O utb reak  of leaf disease caused by  Cory­
nespora cassiicola w as observed during
1999 season. A  su rv ey  on the d isease spread 
w as carried  out in South Canara, U d u p i and 
Coorg districts o f K arnataka an d  K asaragod 
district of Kerala. The survey  indicated that 
the disease w as com paratively severe (5-50%) 
in Sullia, G uthigar, Subram anya, Shirady, 
P u ttu r  and  K adaba regions of South  Canara 
d istrict. A lm ost sim ilar in tensity  (5-60%) 
w as observed  in adjo in ing  areas of Adoor, 
D elam pady, Bandadka, Pody  and  M ulleria 
o f K asaragod d istric t of Kerala. It was 
o bserved  th at the  d isease w as m ore p reva­
len t in  clone RRII 105, w h ich  is w idely 
p lan ted  in this region.

Experim ents w ere  conducted  to evolve 
chem ical control o f  Corynespora leaf dis­
ease. W ater d ispersib le , oil dispersib le  and 
d u s t  fo rm ula tions of fungicides w ere tested



a t  B a rv a  a n d  K u m a ra d h a ra  r u b b e r  p la n ta ­
t io n s  o f  th e  K a rn a ta k a  F o re s t D e v e lo p m e n t 
C o rp o ra t io n .  A m o n g  th e  w a te r  d is p e r s ib le  
fu n g ic id e s  w i th  h ig h  v o lu m e  s p ra y e r ,  m a n -  
c o z e b  (0.2% ) w a s  fo u n d  s u p e r io r  to  c a rb e n -  
d a z im  (0.02% ), c o p p e r  o x y c h lo r id e  (C O C
0.125% ) a n d  B o rd eau x  m ix tu re  (1% ). A m o n g
o i l - d is p e r s ib le  f u n g ic id e s  w i th  m ic ro n

sprayer, mancozeb (pow der form ulation) 
gave better control, followed by  m ancozeb 
(liquid formulation), COC and COC + m an­
cozeb (mixed). Systemic d u s t fungicide, 
hexaconazole (2.0%) dust, gave adequate  
control over the Corymespora leaf disease, 
as compared to carbendazim  (1.5%) and 
tridemorph (1.5%) dust.

HEVEA B R E E D I N G  S U B - S T A T I O N ,  P A R A L I Y A R ,  T A M I L  N A D U

were studied during  the flow ering season in 
1999. Wide variations w ere observed in 
floral biology and anthesis of different clones.

R e se a rc h  p ro g ra m m e s  o n  f lo ra l b io lo g y , 
h y b r id iz a t io n ,  ro o t t r a in e r  a n d  c lo n e  e v a lu ­
a t io n  w e re  c o n t in u e d .  S y s te m a tic  p r u n in g  
a n d  p o l la rd in g  o f  b r a n c h e s  w e re  a ls o  d o n e  
fo r  th e  p r o p e r  m a in te n a n c e  o f  p la n ts  in 
b re e d in g  o rc h a rd s .

1. Evolv ing  h igh  y ie ld in g  clones

T h e  h y b r id  p ro g e n ie s  o b ta in e d  b y  h a n d  
p o l l in a t io n  d u r in g  1996-97 w e re  t e s t - ta p p e d  
a n d  19 p o te n t ia l  h ig h  y ie ld e rs  w e re  s c re e n e d  
fo r  f u r th e r  e v a lu a t io n .  Tine h y b r id  s e e d s  o f
1997-98 h a n d  p o l l in a t io n  p r o g r a m m e  w e re  
ra is e d  in  a  s e e d l in g  n u r s e r y  fo r  p r e l im in a ry  
e v a lu a t io n .  H a n d  p o l l in a t io n s  in c o rp o ra t­
in g  d if fe re n t  p a re n ta l  c o m b in a t io n s  w e re

iCQ Q ^oe1 during the flowering  season in1998-99 a lso .

2. C lone  ev a lu a tio n

In  th e  c lo n e  tria l, PB  260  c o n tin u e d  to 
e x h ib it m a x im u m  g ir th  fo llo w ed  b y  R R IC 10^ 
T w e lv e  c lo n e s  o f  th is  tr ia l  hav 'e  a t ta in e d  
a p p a b le  g l r lh  a t  th e  a g e  o f  ̂  ^

th e 'r e m a in in g  th r e e  r e a c h e d  t a p p a b le  g ir th  
a t  th e  e n d  o f  e ig h th  y e a r  on ly .

T h e  e x p e n m e n ta i  trees in  l a ^ s c a l e  c lo n e  
tria l (k e e n p a ra ,  - 1 9 9 4 )  w e re  su b jec ted  to  te s t-

m c T i w  PB 3 R  [1!CA 111 ‘™ dIK L A  109 re c o rd e d  m o re  y ie ld  th a n  R RT[ l 05 .

3. F lo ra l b io logy  an d  f ru it s e t

W in te r in g  p a t te r n ,  f lo ra l b io lo g y  a n d  
i th e s  s r. a n d

R oot tra in e r  n u r s e ry  f o r  Hevea
Coiling of tap root is a serious handicap  

of the conventional polybag plants. The 
heavy and bulky polybags are  inconvenient 
for transport and field planting. In o rd er to 
overcome this, Hevea p lan ting  m aterials 
were raised in specially designed  containers 
m ade of polypropylene.

Root trainer containers have 26-30 cm 
height w ith tapering shape p ro v id ed  w ith 
a drainage hole a t the bottom . T he tap  root 
undergoes aerial p run ing  near the ho le  at 
the bottom and w hich h e lps to avoid 
coiling of tap root. The inside w all o f the 
containers are p rovided w ith  vertical r id g ­
es which direct the lateral roots d o w n ­
w ards and avoid circular g row th  w ith in  
he container. The com pact containers 

reduce labour required for the n u rse ry  and 
held planting. 3

t h e Afif 'l!!d  ^  h aS  b S e n  ’" ‘t o t e d  In S tu d y  
e  f ie ld  p e r f o r m a n c e  o f  r o o t  t r a in e r - d e -

ti™ I T u  'n comParis« '  to the  conven- honal polybag p lants. The aeria„  ed
roots were noliced to grow ^  P 

an v gorouSly on transplanting to the field 

“ ~ ns have also i ^ a t e d  th at
h e  ro o t  t r a in e r  p l a n t s  w e r e  q u i c k e r  to  

re sum e P rn w fk  .i- _ t- , . 1
a n th e s i s  o f  25  c lo n e s  in  B re e d in g  O r c h a rd  n  p l a ^  8 ' ° W*  *  1)16 f e , d  t h a n  H y t » S



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

fl,e library con tinued  its im p o rta n t role 
,I communicating and  d issem in a tin g  in fo r­
mation on natural ru b b er an d  a llied  subjects 
juoligh its library collection, in fo rm atio n  
jgrvices and publications.

1 Library re s o u rc e s  d e v e lo p m e n t

During the year, 176 books w ere  a d d e d  
to the stock of the lib rary  m ak in g  the  total 
collection to 21849. The lib rary  su b scrib ed  
to 74 foreign journals an d  60 In d ia n  jour­
nals. About 60 o th er jo u rn a ls  w ere  also 
received as g ift/exchange.

2, D ocum enta tion  s e rv ic e s

Four issues of D o c u m e n ta tio n  List, 
four numbers of R u b b er A le rt a n d  o n e  
issue of List of N ew  A d d i t io n s  w e re  
compiled and d is tr ib u te d . A s p a r t  of 
selective d issem in a tio n  o f  in fo rm a tio n , 
photocopies of re lev an t a rtic le s  re la te d  to 
rubber research an d  in d u s t ry  w e re  tak en  
and distributed to th e  o ffic ia ls  o f  th e  
Board and RRII an d  60 n u m b e r s  o f  SDI 
Bulletins were issued .

3- Information services

Sixty articles w ere  sen t to  v a rio u s  Iibrar- 
ies/institutes as p e r  req u est a n d  a lso  p ro ­

cu red  2 0  num bers of photocopies/reprin ts
of articles by  inter-library  loan services.

T he b ib lio g rap h y  ho ld ings of 147 sci- 
e n h fic  s e n a te  w ere  sen t to Indian  National 
bcientihc D ocum entation Centre (INSDOC) 
N ew  D elhi for incorporation  in to  the 
r e v i s e d  e d i t io n  o f N a t io n a l  U n ion  
C a ta lo g u e  of Scientific Serials of India 
(NUCSSD, 1998 edition.

4. Computerization activities

As p a rt of the com puterization activities 
in the RLIND and  RLCAT Databases, arti­
cles from  journals, sem inar papers, confer­
ence proceedings, etc. and details of books 
purch ased  w ere a d d ed  and  updated . Infor­
m ation  on  rubber and  allied subjects was 
retrieved  from  the above database.

The C entre  also engaged in the sales 
p ro m o tio n  of 'Ind ian  Journal of N atural 
R ubber Research', 'R ubber Wood : Produc­
tion  an d  U tilization ' and  '  Plant and Soil
A nalysis '.

Tine library facility were also extended to 
die m anufacturers and  others related to nat­
ural rubber industry. Research scholars and 
stu d en ts  from universities and colleges were 
also allow ed to utilize the library facilities.

A G R O M E T E O R O L O G Y  U N IT

Weather at various stations

a;£ me^ of'0l°g ical p a ra m e te rs  recorded  
dim- °l'‘1 ons rep resen tin g  d iffe ren t agro- 
® T 810nS “  — P r i z e d  in Table

fiv« l o c S  ra‘nfa11 w as rece ived  a t all the 
d u rin g  the y e a r  1998. T h o u g h

the  a m o u n t of rainfall received w as norm al, 
the  d istr ib u tio n  w as different d u rin g  the 
year. A bove norm al rainfall w as recorded 
in a lm o st all the locations d u rin g  September. 
D apchari recorded the highest of 906 m m. 
S am e tren d  w as observed  in O ctober too. 
Except for Paralivar, w h ere  northeast m on­
soon  is m o re  active, o th er locations also



Total
(an Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec annual

■’ ,___________________  . ______  rainfall

0.0
0,0
33.6

Rainfall (mm)
Dapchan 
Nettana 
Kottayam 
CES, Chethackal 
Paraliyar 5.4

Maximum temperature PC) 
Dapchari 30.4
Xettana 34.4
Kottayam 33.3
CHS, Chethackal 34.5
Paraliyar 33.2

Minimum temperature «°C) 
Dapchari 
Vettana 
Kottayam 
CES, Chethackal 
Paraliyar 

Relative humidity (%)
Dapchari 
Vettana 
Kottayam 
CES, Chethackal 
Paraliyar 

Bright sunshine hours 
Dapchari 
Nettana 
Kottayam 
CES, Chethackal 
Paraliyar

0.0 0.0 Oil 0.0
0.0 2.2 512 93.4
0.0 38.4 1153 150.9
19.6 6L0 237.8 211.7
3.3 0.0 138.8 160.1

31.4 35.0 36,9 37.4
35.0 36.6 37.5 35.7
34.5 36.1 35-8 34-2
35.6 373 36.0 34.3
35.0 37.0 363 34.0

29.0

14.9 15.6 18.4 23.7 27.0 26.0
18.1 17.8 20.3 214 217 233
217 23.8 243 15.3 25.6 213
21.6 22.5 23.0
13.1 23.4 219 25.1 25.4 25.3

69 65 63 66 73 87
68 69 69 74 78 88
68 71 71 76 79 85
68 67 66 72 82 83

403.4 746.4 428.6 906.2 192.8 3.0 0.0 2682 4
772.8 1492.0 1157,6 780.3 421,0 182.8 17.3 49714
733.2 511.3 402.7 572.7 390.9 67.4 91.1 31075
593.5 673.7 45L5 664.6 622.8 170.0 99.1 38839
249.3 128.9 74.5 308.5 602.6 391.2 218.3 2281 4

295 32.0 32.0 31.8
24.5 29.8 30.8 31.8 33.5

30.8 30.0 30.2 29.8 30.1 31.4 32.0
315 30.2 305 29.8 30.6 32.3 32.4
31.4 30.5 31.2 30.3 30.5 30.6 30.0

15.0 24.1 217 18.7 14.5
23.5 22.9 22.5 21.1 18.2

34.0 29.5
31.2 29,0

17
21.1

25.3 24.4 23.8 23.8 23.0 22.4 22.4

87 87 81 77
87 88 86 82
87 85 83 79
83 85 85 86

278.6
2805
248.8
233.1
1518

270.1 315.3 317.0 328.7
261.5 299.0 268.4 226.8
261.2 2817 260.6 200.7
243.8 285.6 253.4 225.5
236.5 262,9 218.8 208.4

re c e iv e d  fa ir  a m o u n t  o f  ra in fa ll  in  N o v e m ­
b e r  a n d  D e c e m b e r , w h ic h  is  n o t  e x p e c te d  

A n o th e r  in te r e s t in g  f e a tu r e  o b s e rv e d  
d u r in g  th e  y e a r  w a s  th e  p r e v a le n c e  o f  h ig h  
m a x im u m  a n d  m in im u m  te m p e ra tu re s .  A t 

M I, m a x ,m u m  t e m p e r a tu r e  o b s e rv e d  w a s  
-V C  o r  a b o v e  fo r  m o re  th a n  10 d a y s  d u r i n z  
s u m m e r  w h ic h  is  n o ,  u s u a l.  H ig h e s t  mTx 
■m um  te m p e r a tu r e  , 3 8 . 5 c ,  so  f®  r e c o X  

th e  s ta t l0 n  w a s  o n  6  A p r i l  1998.

a t u r e l T T h e  T j ySiS f t e m p e r -  
th e  s ta tio n  s h o w e d  th a t  1971-80

79
80 
84

2M.6 48.0 90.1 95.0 230.4 249.0 267.3
70.6 68.3 66.0 98.3 143.5 171.5 207.0

i J  2  ,20'6 1100 1349 1786 ] m
! :  ]26-  1 ,0 0  101 0 130.9 1 73.4 1 51.1

130-9 b5.8 166.4 129.5 164.4 1 74.2 132.1

3 m e a n  m a x i r n u m  t e m p e r a t u r e  o f
• <- d u r in g  M a rc h ,  w h e r e a s  i t  w a s  3 4 .2 °C

fnTqo? ceneXtdGCadeand UAoQ from 1991
i ' ' 0  o v e r  t*'ie  y e a r s ,  a  g r a d u a l  in c r e a s e  
in  s u m m e r  te m p e r a tu r e s  is  o b s e r v e d .

2. s tu d ie s  o n  c ro p -w e a th e r  re la tio n s

2-1 E pidem iological s tu d ie s  o n  O id iu m  h e v e a e

* 7 * "  t0  f in d  o u t  i n f lu e n c e  o f  m e t e ,  ,r-  
* g , c a l  p a r a m e te r s  o n  p o w d e r y  m i ld e w ,

fm m  « * > * ' « "  d o " -
til R B D  d e s ig n ,  f o r  f o u r  y e a r s  (1 9 9 2



igtK both inclusive). The c lones selected
1  PB 217 PB 235, PB 255, PB 260, PB 280,
S  PB 311, PB 312, PB 314, KRS 25, 
KRS 128, KRS 163 and RRII 105.

The percentage of d isease  index  (PDI) 
f o r  each year is correlated  w ith  the  m eteor­
ological param eters an d  the  co rre la tion  is 
given below:

PDI vs XI 0.53* w h ere  XI is the total 
rainfall d u r in g  Jan u ary  
an d  F ebruary

PDI vs X2 0.48* w here  X2 is the  m axi­
m u m  o f the  m o n th ly
av erag es  o f RH d u r in g  
Jan u ary  a n d  F ebruary

PDI vs X3 0.62** w h ere  X3 is the m axi­
m u m  o f th e  m o n th ly
av e rag es  of m in im u m  
tem p era tu re

PDI vs X4 0 .6 7 -  w here X4 „  the lota, 

num ber of days with 
sunshine hours less than
fiv e  d uring  January and
February.

2 .2  L a t i tu d in a l  a n d  a l t i tu d in a l  e ffec t o f  th e  
b io t ic  e v e n ts  o f  H e v e a

W intering habit of Hevea from Nagercoil 
to N ettan a  covering the traditional region 
w ere observed  for selected clones to find out 
the  latitud inal and  altitudinal influence as 
described  by  H opkins Bioclimatic Law.

3. Agroclimatic classification of rub­
ber growing areas 

Long-term w eather data of different IMD 
stations covering the state has been collected 
and  tabulated to develop agroclimatic indices 
like effective rainfall, PET, water deficit, water 
su rp lus etc. w'hich finally form the basis for 
identifying different agroclimatic regions.

A N N U A L  E X P E N D I T U R E

Expenditure at a glance 1998-99

Head of Account__________________Expenditure (Rs. in lakhs)
N o n -p la n

General charges 376.83
Schemes 17.62
Projects (CES) 109.05

T o la i 503.50

P la n

General charges 98.31
Schemes 138.93
NERDS Research Component 114.62

T o ta l 351.86

^ W o r id  B a n k  P ro je c t  167.04

1022.40
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A ss is tan t F a rm  S u p e r in te n d e n t

J o in t  D irec to r 

D e p u ty  D ire c to r  

S en io r  S c ien tis t (BC) 

P la n t P h y s io lo g is t  

S c ien tis t S3 

S c ien tis t S3 

S c ien tis t S3 

P la n t P h y s io lo g is t 

P la n t P h y s io lo g is t 

S c ie n tis t  S3 

S c ien tis t S3 

S c ie n tis t  S2 

S c ien tis t S2 

Ju n io r  S c ien tis t 

A ss is ta n t Technical O fficer 

A ss is tan t F arm  S u p e r in te n d e n t  

A ssis tan t F a rm  S u p e r in te n d e n t



R u b b e r  C h e m is try , P h y s ic s  a n d  T e c h n o lo g y
B ab y  K u ria k o se , M .Sc., LPRI, Ph .D ., PG D PM  

K.T. T h o m a s , M .Sc., LPRI, M .Tech., P h .D .

N .M . C la ra m m a , M.Sc.

M a r ia m m a  G e o rg e , M.Sc.

N . R a d h a k r is h n a n  N air, M .Sc., M .Tech.

Ja c o b  K. V arkey , M .Sc., M .Tech.

L e e la m m a  V arg h ese , M .Sc.

R o sa m m a  A lex , M .Sc., LPR I, M .Tech, Ph.D . 

*Siby V arg h ese , M .Sc., Ph.D .

K .N . M a d h u s o o d a n a n ,  M.Sc.

B en n y  G e o rg e , M.Sc.

C .K . P re m a la th a ,  B.Sc., LPRI, D ip . N R P  

C . M a d h e s w a ra n ,  B.A.

A g r ic u l tu ra l  E c o n o m ic s  D iv is io n  

K. T h a r ia n  G e o rg e , M .A ., Ph.D .

P. R a ja se k h a ra n , M .Sc.(A g.), Ph.D .

T o m s Jo se p h , M .A .

B inni C h a n d y , M .A ., B.Ed.

S. M o h a n a k u m a r, M .A ., M .Phil.

S. V e e ra p u th ra n , M .A .

P.K. V isw a n a th a n , M .A .

S. L a k sh m i, M .Sc.(A g.)

W o rld  B a n k  S c h e m e
*M .A. N a z e e r , M .Sc., Ph.D .

R e g io n a l  R e se a rc h  S ta tio n s
T h o m so n  T. E d a th il, M .Sc., Ph.D .

S ta tis t ic s  S e c tio n
*P.V. M a th ew , M .C .A ., M .C.S.E.

R am esh  B. N air, M .Sc.(Ag- St.)

*B. Biju, M .Sc., PG D C A  

L ib ra ry  a n d  D o c u m e n ta tio n  C e n tre  

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

A cc a m m a  C. K o rah , B.Sc., M .L.I.Sc.

K u ria n  K. T h o m a s , B.Sc., M .L.I.Sc.

A.S. A jith a , M .A ., B.L.I.Sc.

D iv is io n

Jo in t D irec to r (R ubber Technolog)') 

D epu ty  D irector 

R ubber C hem ist 

Scientist S3 

Scientist S3 

S cientist S3 

Scien tist S3 

R ubber Technologist 

Sc ien tist (R ubber Technology) 

R ubber C hem ist 

Scien tist S2 

A ss is tan t Technical O fficer 

Technical A ssis tan t (G lass B low ing)

D ep u ty  D irector 

E conom ist 

E conom ist 

Sc ien tist S2 

Ju n io r Scientist 

Ju n io r Scientist 

Ju n io r Scientist 

Ju n io r Scientist

Jo in t D irec to r (PM )

D e p u ty  D irector

P ro g ra m m e  A nalyst 

A ss is ta n t S ta tis tic ian  

C o m p u te r  A ssis tan t

D o c u m e n ta tio n  O fficer 

S e n io r  L ib ra rian  

Ju n io r  P u b lica tio n  O fficer 

L ib ra rian  (D o cu m en ta tio n )



In stru m e n ta tio n  Section
S. N ajm ul H ussa in , M.Tech., AMIETE In s tru m e n ta tio n  E n g in ee r

T hom as Baby, M.Sc„ M P hiL , Ph.D. In stru m en ta tio n  O fficer (fro m  23.7.1998)

R. Rejikum ar, M.Sc., M.Tech. A ssistan t In s tru m en ta tio n  O fficer (from  23,7.1998)

A rt/P h o to g rap h y  Section
K.P S reerangana than

M ain ten an ce  W ing
K.T. Davis

E.R. S ubram anian  

A d m in is tra tio n  Section 
T.R. M ohankum ar

B. L akshm anan

E.K. Thankam m a 

V. M ary  Philipose 

A n n am m a Joseph 

A ccounts S ection

*G. R ajasekharan N a ir 

P.J. F ranklin  R aphy 

R. M u ra leed h a ran  Pillai 

A nnam m a Kurian 

E xperim en t S ta tio n  at R R I I  

K.I. T hom as 

S ecurity  W ing

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

C en tra l E xperim en t S ta tio n , C h e th ack a l, K erala
Jacob P othen , M.Sc.fAg.)

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

Z acharia  K urian , M .Com ., A.C.A.

-V Bhargavan 

M.D. Issac 

K.S. Thom as

A nnam m a A ndrew s, H.S.C 
T.T. Varghese 

T.R. D ivakaran  

M.T. Varghese

S en io r A r t is t /P h o to g ra p h e r

E ng in ee rin g  S u p e rv is o r  (H G ) 

A ss is ta n t E s ta te  O fficer

D ep u ty  S ecre ta ry  (u p  to  14.12.1999) 

A ss is ta n t S ec re ta ry  

A d m in is tra tiv e  O fficer 

A ss is ta n t S ec tio n  O fficer 

A ss is ta n t S ec tio n  O fficer

D e p u ty  D irec to r (F inance) 

A ss is ta n t D ire c to r  (F in an ce ) 

A ss is ta n t A cco u n ts  O ffice r 

A ss is ta n t S ec tio n  O fficer

A ss is ta n t F a rm  S u p e r in te n d e n t

A ss is tan t S e c u rity  O fficer

D e p u ty  D ire c to r  

M ed ica l O ffice r 

A c c o u n ts  O fficer 

F a rm  S u p e r in te n d e n t  

A ss is tan t E sta te  S u p e r in te n d e n t  

A ssis tan t Section  O fficer (from  22.12.1997) 

N u r s e  (H G ) 

A ss is tan t F arm  S u p e r in te n d e n t  

A ss is tan t F a rm  S u p e r in te n d e n t 

A ss is ta n t S ecu rity  O fficer



R e g io n a l R e se a rc h  S ta tio n , P a d iy o o r, K era la

R a d h a  L a k s h m a n a n ,  M .Sc.fA g.), Ph.D .

P.M. N a ra y a n a n  

R e g io n a l R e se a rc h  S ta tio n ,  G u w a h a ti ,  A ssam

D h u rja ti  C h a u d h u r i ,  M .Sc.fA g.)

G o p a l C h a n d ra  M o n d a l, M .Sc., Ph .D .

R am  P h o o l S in g h , M .Sc.fA g.), Ph .D .

D. M a n d a l,  M.Sc.

T. G o h a in ,  M .Sc.fA g.)

A .K . H a z a r ik a ,  M .C om .

R e g io n a l  R e se a rc h  S ta tio n , A g a r ta la , T rip u ra  

S u sh il  K u m a r  D ey, M .Sc., Ph .D .

P. M . P r iy a d a rs h a n ,  M .Sc., Ph.D .

*M.K. S u d h a s o u m y a la th a ,  M .Sc., Ph.D .

G 'ita li D as, M .Sc, Ph .D .

K rish n a  D as, M .Sc., Ph.D .

S h a m m i Raj, M .Sc., P h .D  

S. S a s ik u m a r, M.Sc.

B ad  re  A la m , M .Sc., M .Tech., Ph.D .

* S an th an u  Roy, M .Sc.fA g.)

M rin a l C h a u d h u r i ,  M .Sc.fA g.)

Jo y  Jo sep h , M.Sc.

J ib a n  C h a k ra b o rty , B .Com.

N .K . B a la su b ra m a n iy a m  

*K.K. K u n jach an  

R e g io n a l  R e se a rc h  S ta tio n , K o la s ib , M izo ram

G .C . S a tish a , M .Sc.fA g.)

R e g io n a l  R e se a rc h  S ta tio n , T ura , M e g h a la y a  

A .P  T h a p liy a l,  M .Sc., Ph.D .

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

M.J. Reju, M.Sc.

K. A ru n k u m a r ,  M .Sc., M .Phil 

R e g io n a l  R e se a rc h  S ta tio n , N a g ra k a tta ,  W est B engal 

S a n k a r  M eti, M .Sc.fA g.)

H a ra d h a n  B h o w m ik

A gronom ist 

A ssis tan t Farm  S u p erin ten d en t

D ep u ty  D irector 

P lan t Pathologist 

Scientist S2 

Ju n io r Scientist 

Ju n io r  Scientist 

A ss is tan t A cco u n ts  O fficer

a
D ep u ty  D irector 

P lan t Breeder 

Scien tist fCE) 

P lan t P hysio log ist 

S c ien tist S2 

A ss is tan t A grom eteo ro log is t 

Ju n io r  Scien tist 

Ju n io r  Scientist 

Ju n io r Scien tist 

Ju n io r  Scien tist 

A ss is tan t R u b b e r P rocessing  T echnologist 

A cco u n ts  O fficer 

A ssis tan t S ec tion  O fficer 

A ss is ta n t F arm  S u p e rin te n d e n t

Soil C h em is t

D ep u ty  D irec to r 

Sc ien tist S2 

Ju n io r  Scien tist 

Ju n io r  Sc ien tist

Ju n io r  Sc ien tist 

A ss is tan t F a rm  S u p e r in te n d e n t



R egional R esearch S tation , D apchari, M ah arash tra
G aw ai Prakash  Pandharina th , M .Sc.(Ag.) J u n io r  S c ien tis t

K .N . V ijayaehandran N air A ss is ta n t S ec tion  O fficer

C.C. Joseph  A ssistan t Farm  S u p e rin te n d e n t (u p  to  19.6.1998)

VJ. G eorge A ssistan t Farm  S u p e rin te n d e n t (from  1.7.1998)

R egional R esearch  S ta tion , D h en k an a l, O rissa
C h an d ra  G up ta , M.Sc.(Ag.), Ph.D. A g ro n o m is t

T.S. S ukum aran  N air A ss is tan t S ec tion  O fficer

P.J. G eorge A ssis tan t F a rm  S u p e r in te n d e n t

R egional R esearch  S ta tion , S ukm a, M ad h y a  P rad esh

*Bal K rishnan , M.Sc., Ph.D. S c ien d st (G e rm p la sm  E v a lu a tio n )

K. N ag esw ara  Rao, M .Sc.(A g) [u n io r  S d e n t i s t

H evea  B reed ing  S u b -s ta tio n , N ettan a , K arn a tak a
K.K. V inod, M.Sc.(Ag.) p ]a n t B reed e r

M. Sasikum ar, M.Sc (Ag) Ju n io r S d e n t js t  (ftQm ]5  6  i m )

C ^  ^ om as A ss is tan t F a rm  S u p e r in te n d e n t
H even  B reed in g  S u b -s ta tio n , Paraliyar, Tam il N ad u

T A. Som an, M.Sc., M .Phil., Ph.D . ~ .
, ,  S c ie n h s t S2
V. Viiavan .

. , _ ' ^  A ss is tan t F a rm  S u p e r in te n d e n t
R egional Soil T esting  Laboratory, A door, K erala 

A. U lagana than , M.Sc.

R egional Soil T esting  Laboratory, M u v a ttu p u z h a , K erala
C.P. M ary, M.Sc.

R p p i n n a l  T n e f  i i A ss is tan t T echnical O ffice r
K egional Soil T esting  L aboratory, K o zh ik o d e , K erala

Joyce C yriac, M.Sc.

T.K. M ad h u so o d h an an . B.Sc. , u ' ......
S en io r : n h i A s s i s t a n t

* U n d e r  W orld Bank Schem e

•• U n d e r W orld Bank Schem e o n  w o rk in g  a rran g em en t



R E S E A R C H  E S T A B L IS H M E N T S

RUBBER RESEARCH INSTITUTE OF INDIA
Rubber Board, Kottayam -  686 009 

Phone : 578311 (6 lines), 570318 Fax : 91 481 578317 E -m ail: rrii@vsnl.

REGIONAL RESEARCH STATIONS

C entral E xperim ent Station
RRII, R ubber Board, Chethackal 
T h om pikandom  P.O., Ranni 
P a thanam th itta  - 689 676, Kerala. 
P hone : 91 473 526130

R egional R esearch Station  
RRII, R ubber Board 
R.G. B aruah Road 
G uw ahati -  781 024 
Assam.
P hone : 91 361 452479

R egional R esearch Station 
RRII, R ubber Board, Bhalukia Tilla 
K unjaban P.O., A gartala -  799 006 
Tripura.
Phone : 91 381 225287 
Fax : 91 381 323149

R egional Research Station
RRII, Rubber Board, Tura -  794 001 
M eghalaya.
P hone : 91 3651 23965

R egional Research Station
RRII, Rubber Board, Kolasib -  796 081 
M izoram.
Phone : 91 3837 20357

R egional Research Station 
RRII. Rubber Board 
G rassm ore, N agrakatta 
lalpaiguri -  735 225 
W est Bengal.
P hone : 91 3563 72316

Regional Research Station
RRII, Rubber Board 
D apchari -  401 610 
Thane District, M aharashtra. 
Phone : 91 2521 20071

Regional Research Station
RRII, Rubber Board 
Dhenkanal -  759 001 
Orissa.
Phone : 91 6762 34946

Regional Research Station
RRII, Rubber Board,
Sukma -  494 111 
Bastar, M adhya Pradesh.
Phone : 91 778284 2301

Regional Research Station
RRII, Rubber Board 
Padiyoor P.O.
Kannur -  670 703 
Phone : 91 498 273003

Hevea Breeding Sub-station
RRII, Rubber Board 
College Road, Kadaba -  574 221
D.K. District, Karnataka 
Phone : 91 8251 60336

Hevea Breeding S ub-station 
RRII, Rubber Board 
Thadikarankonam  P.O. 
Kanyakum ari -  629 851 
Tamil Nadu.
Phone : 91 4652 89116



REGIONAL SOIL TESTING LABORATORIES

R e g io n a l S o il T e s t in g  L a b o ra to ry
R u b b e r  B o a rd , II F lo o r  
K u m u d a v a th v  B u ild in g s , B a lm a tta , 
M a n g a lo re  -  575  001 , K a rn a ta k a .

R e g io n a l S o il T e s t in g  L a b o ra to ry
R u b b e r  B o a rd  R eg io n a l O ffice  
T h a l ip a ra m b a  -  670  141 
K era la .

R e g io n a l S o il  T e s tin g  L a b o ra to ry
R u b b e r  B o a rd , E a s t N a d a k k a v u  
K o z h ik o d e  -  673  O i l ,  K e ra la .

R e g io n a l  S o il T e s tin g  L a b o ra to ry  
R u b b e r  B o a rd , E a s t B aza r 
T h r i s s u r  -  680  001 , K era la .

R e g io n a l  S o il  T e s tin g  L a b o ra to ry
R u b b e r  B o a rd

P.O. J u n c t io n ,  M u v a l tu p u z h a  -  686 661 
K era la .

R e g io n a l  S o il  T e s t in g  L a b o r a to r y
Rubber Board, T.B. Road 
Pa la -  686 575 
Kerala.

R e g io n a l  S o il  T e s t in g  L a b o r a to r y
Rubber Board, A nn's Buildings 
Old Church Junction 
Kanjirappally -  686 507 
Kerala.

R e g io n a l  S o il  T e s t in g  L a b o r a to r y
Rubber Board
Parvathy M andiram
K.P. Road, Adoor -  691 523
Kerala.

R e g io n a l  S o i l  T e s t in g  L a b o r a to r y
Rubber Board, M.S. Road 
Vettoornijnadam 
Nagercoil -  729 003 
Tamil N adu



R e s e a r c h  d i v i s i o n s  a n d  f u n c t i o n s

T h e  m a jo r  r e se a rc h  d iv is io n s  a re  A g ro n o m y  a n d  
Soils; B io tec h n o lo g y ; B o tany ; G e rm p la sm ; M yco logy  
a n d  P la n t P a th o lo g y ; P l a n t  P h y s io lo g y  a n d  E x p lo ita ­
tion ; R u b b e r  C h e m is try , P h y s ic s  a n d  T e c h n o lo g y  a n d  
A g ric u ltu ra l E co n o m ics .

T h e  th r u s t  a re a s  o f  r e se a rc h  o f  th e  A g ro n o m y  a n d  
S oils D iv is io n  a re  in v e s t ig a t io n s  o n  th e  n u tr itio n a l 
r e q u ire m e n ts  o f  ru b b e r , ir r ig a tio n , in te rc ro p p in g , c o v ­
e r  c ro p  m a n a g e m e n t ,  w e e d  c o n tro l a n d  th e  s tu d y  of 
th e  r u b b e r  g r o w in g  so ils . D e v e lo p m e n t o f  tis sue  
c u l tu r e  a n d  a n th e r  c u l tu r e  s y s te m s  fo r p r o p a g a tio n  
a n d  c ro p  im p r o v e m e n t o f  H e v e a  a re  th e  im p o r ta n t 
a re a s  in  w h ic h  th e  B io tec h n o lo g y  D iv is io n  is  e n g a g e d . 
T h e  im p o r ta n t  f ie ld s  o f  r e se a rc h  o f  th e  B o tan y  D iv is io n  
a re  b r e e d in g , e v a lu a t io n  a n d  se le c tio n  of n e w  c lones, 
p r o p a g a tio n  te c h n iq u e s ,  p la n t in g  m e th o d s , a n a to m i­
c a l s tu d i e s  a n d  c y to g e n e tic  in v e s tig a tio n s . T h e  G e rm ­
p la s m  D iv is io n  is  c o n c e n tra t in g  o n  th e  in tro d u c tio n , 
c o n s e rv a t io n  a n d  e v a lu a t io n  o f  H e v e a  g e rm p la sm . 
T h e  M y c o lo g y  a n d  P la n t  P a th o lo g y  D iv isio n  is  e n ­
g a g e d  in  in v e s tig a tio n s  o n  th e  d ise a s e s  a n d  p e s ts  of 
ru b b e r  a n d  a s so c ia te d  c o v e r  c ro p s  a n d  th e ir  co n tro l. 
T h e  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  c o n ­
d u c ts  s tu d ie s  o n  id e n tif ic a tio n  o f  c h a ra c te r is t ic s  re la t­
e d  to  y ie ld , p h y s io lo g y  o f  la tex  flow  a n d  y ie ld  
s tim u la tio n . T h e  R u b b e r  C h e m is try , P h y s ics  a n d  Tech­
n o lo g y  D iv is io n  c o n c e n tra te s  o n  im p ro v e m e n t in 
p r im a ry  p ro c e s s in g  o f  ru b b er , its  c h em ic a l m o d ifica ­
tio n , r u b b e r  p r o d u c t  m a n u fa c tu re  a n d  q u a lity  con tro l 
o f  p ro c e s se d  ru b b er . T h e  A g ric u ltu ra l E conom ics 
D iv is io n  u n d e r ta k e s  s tu d ie s  o n  e co n o m ic  a sp ec ts  
re la te d  to  r u b b e r  p la n ta t io n s .

T h e  research  su p p o r tin g  sec tions inc lude  L ibrary 
a n d  D ocu m en ta tio n , In s tru m en ta tio n , S tatistics, C o m p u ­
te r am ) A rt /P h o to g ra p h y . T here  is a lso  a  sm a ll expen - 
m e n ta l fa rm  o f  33 h a  a t th e  h e a d q u a rte rs  o f  the  RRII.

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 h e  255 h a  C e n tra l E x p e r im e n t S ta tio n  a t C h e th ­
acka l (R ann i), 5l) k m  a w a y  fro m  K o tta y am , w a s  s ta r te d  
in  1966. F ield  tr ia ls  la id  o u t  by  th e  re se a rch  d iv is io n s  
c o v e r  a lm o s t th e  e n tir e  a re a .

R e g i o n a l  R e s e a r c h  S t a t i o n s

T h e  RRII h a s  e s ta b l ish e d  a  N o rth -e a s te rn  R esearch  
C o m p le x  w ith  h e a d q u a r te r s  a t A g a r ta la , h a v in g  re­
g io n a l re se a rc h  s ta t io n s  a t  A g a r ta la  in  T r ip u ra , G u w a-  
h a l i  in  A ssa m , T ura  in  M e g h a la y a  a n d  K olasib  in

M iz o ram . T h e  RRII h a s  a lso  se t u p  reg io n a l research 
e s ta b l ish m e n ts  a t D ap c h ar i (M ah a ra sh tra ) , D henkanal 
(O rissa), N a g ra k a tta  (W est B engal), S u k m a  (M adhya  
P ra d e sh ) , P a ra liy a r  (T am il N ad u ) , N e tt a n a  (K arnata­
ka ) a n d  P a d iy o o r  (K erala).

R eg iona l so il te s tin g  la b o ra to r ie s  h a v e  b e e n  estab­
lish ed  a t M a n g a lo re , T h a lip a ra m b u , K o zh ik o d e, T hris- 
su r , M u v a ttu p u z h a , P a la , K an jirapally . A d o o r  a n d  
N ag e rc o il. M o b ile  u n its  fo r so il a n d  leaf a n a ly s is  are  
a v a ila b le  a t  th e  K o zh ik o d e , M u v a ttu p u z h a  a n d  N ager­
coil la b o ra to r ie s , a p a r t  f ro m  th a t a t  th e  h e ad q u a rte rs .

N a t i o n a l / I n t e r n a t i o n a l  c o l l a b o r a t i o n

T h e  RRII is  a m e m b e r  o f  th e  In te rn a tio n a l R u b b er 
R esearch  a n d  D e v e lo p m e n t B oard  (IRRDB), an  a ssoci­
a tio n  o f  n a tio n a l o rg a n iz a t io n s  d e v o te d  to  research  
a n d  d e v e lo p m e n t o n  n a tu ra l  ru b b er . T h e  R u b b e r  B oard  
is a  m e m b e r  o f  th e  A sso c ia tio n  o f  N a tu ra l R u b b e r  
P ro d u c in g  C o u n trie s  (A N R P C ) a n d  th e  In te rn a tio n a l 
R u b b e r  S tu d y  G ro u p  (1RSG).

T h e  RRII h a s  re se a rc h /a c a d e m ic  lin k a g es  w ith  the  
B a n a r a s  H in d u  U n iv e r s i t y  ( V a r a n a s i) ,  K e ra la  
A g ricu ltu ra l U n iv e rs ity  (T h rissu r), K erala  U n iv e rsity  
(T h iru v a n a n th a p u ra m ), M a h a tm a  G a n d h i U nive rsity  
(K o t ta v a m ) , C o c h in  U n iv e r s i ty  o f  S c ie n c e  a n d  
T echno logy  (K ochi), In d ia n  A g ric u ltu ra l R esearch  
I n s titu te  (N e w  D elh i), In d ian  In s titu te  o f  Sciences 
(B angalore), In d ia n  In s titu te  o f  T echnology  (K h a rag ­
p u r), N a tio n a l C hem ical L ab o ra to ry  (P une), U n iv e rsity  
o f  A g ricu ltu ra l Sciences (B angalore) a n d  U n iv e rs ity  o f 
G oa  (Goa).

P u b l i c a t i o n s

B ooks

H a n d b o o k  o f  N a tu ra l R u b b e r  P ro d u c tio n  in  Ind ia  
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P la n t a n d  Soil A n a ly s is
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RRII A n n u a l R e p o r t

C o r re sp o n d e n c e

T h e  D irec to r
R u b b e r  R e se a rch  In s titu te  o f  In d ia  
K o tta y am  - 686 009, K era la , Ind ia .
P h o n e  : 91 481 578311 (6 lines)
Fax : 91 4S1 578317
E -m ail : rrii@ vsnl.com

mailto:rrii@vsnl.com

