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The Rubber Research In stitu te  o f  Ind ia  (RRII) 
under the Rubber Board (M in istry  of C om m erce ' 
Government o f  Ind ia) had its incep tion  in 1955. W ith 
a very m odest beginning, th e  RRII is n o w  capable  of 
handling m ost of the problem s associated w ith natural 
rubber (NR) production  technology , p rocessing  aspects 
and p roduct developm en t. T he s te ad y  g ro w th  of the 
RRII in its scientific w o rth  a n d  research  con tribu tions 
has w on  it the recognition  a s  o n e  o f  th e  In terna tional 
Centres o f  Excellence on  N R  research.

Location

The RRII is located  o n  a h illock 8 km  eas t of 
K ottayam  tow n in K erala S late  a n d  is easily  accessible 
by road. K ottayam  is c o nnec ted  to  all m ajor cities in 
the  c oun try  b y  rail. T he  ne a res t a irp o r t is a l C ochin, 
70 km  north . H ie  cap ita l o f th e  s ta te  is T rivand rum , 
160 km  sou th  w h ere  th e re  is a n  in te rn atio n al a irp o rt 
The dis tance  to  N ew  D elhi, the  cap ita l o f  th e  country , 
is 2950 km.

Functions

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

Organ isation

For the  efficient d isch arg e  o f  its functions, the 
RRII has  e stab lished  m ajor research  d iv is io n s and 
research su p p o r tin g  sections a t its h e a d q u a rte rs  and  
reg iona l research  e s ta b l ish m e n ts  a t a p p ro p r ia te  
locations w here  Hevea brasiliensis is com m ercially  
grow n  o r  is likely to  be grow n .

Continued on inside back cover
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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 er B o ard  w a s 
constitu ted  u n d e r the R ubber (P roduction  
a n d  M arketing) A ct, 1947 w hich  cam e into 
force on  19th A pril 1947. T his A ct w as 
a m e n d ed  first in 1954 an d  later in 1960. In 
1982 the A ct w as aga in  am e n d ed  by  the 
R ubber (A m endm ent) A ct w h ich  is n o w  in 
force.

O rg an isa tio n

T h e  C h a irm a n  is th e  p r in c ip a l  
executive officer an d  exercises con tro l over 
all d e p a rtm e n ts  of th e  Board. T he R ubber 
R esearch  Institu te  o f Ind ia  w orks u n d e r the 
a d m in is tra tiv e  con tro l of the Board, th e  
D irector b e in g  the head  of th e  in stitu tion . 
B esides RRII, th ere  are  five d ep a rtm en ts  
u n d e r  the Board, viz. A dm in istra tion , 
R ubber P ro d u ctio n , Processing  & P ro d u c t 
D evelopm en t, F inance & A ccoun ts and  
T ra in ing .
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D r. E. V. T h o m a s  
D irector
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S. R a ja sek h a ra n  Pilla i
D irec tor

T ra in in g  D e p a rtm e n t
D r. A . O . N . P a n ik k a r
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DIRECTOR'S REVIEW

A t times success causes concern. The 
outstanding clone, RRII 105, evolved by 
the Rubber Research Institute o f India 
(RRII) is such an example. This clone under 
the traditional rubber growing tracts in 
India has a productivity potential o f 300- 
500 kg/ha/annum, over and above the other 
existing high yielding clones. The planters 
therefore prefer to plant RRII 105 only and 
this has resulted in a situation that there are 
more than 2,50000 ha under R R II 105 in 
the state o f Kerala alone. Such monoclonal 
planting is causing concern. Though the 
Institu te has recommended blending of 
clones, farmers did not follow  that 
recommendation mainly because there are 
very few  alternative clones which can 
match the yield potential o f R R II 105. The 
R R II has therefore, given top priority in 
evolving and releasing high yielding clones 
with equivalent or higher yield potential. 
About 12 such hybrid clones have been 
selected and in order to shorten the lag 
period fo r  commercialisation the Institute  
has taken the initiative to introduce these

experimental clones (described as RR II-E X  
clones) for large scale on-farm trials. Stress 
tolerance is going to be one o f the most 
important attributes fo r  the success o f 
fu tu re  plantations as the new areas fo r  
extension o f cultivation lie in the non- 
traditioiuil regions o f India. Naturally, 
breeding and selection fo r  stress tolerance 
have been given due priorities in our 
strategies. The 1981 IRRD B collection of 
wild germplasm is being screened for  
desirable traits such as disease tolerance 
and stress tolerance. A  genome analysis 
laboratory is being set up  so that 
identification o f genotypes fo r  different 
desirable characteristics can be confirmed 
at molecular level. The same technique is 
being utilised fo r  measuring genetic distance 
between pmrent clones and to detect genes 
linked to disease resistance and to help plan 
h yb r id isa tio n  p rogram m es. A n o th e r  
interesting development is perfection o f a 
protocol fo r  generation o f plants from  
protoplast. This has been achieved in 
collaboration w ith  the U n ivers ity  o f



Nottingham, UK. The Institute has also 
made a beginning in the standardisation of 
techniques fo r  production o f transgenic 
rubber plants with desirable genes.

RRII is coordinating an international 
programme on Tapping Panel Dryness. It 
is becoming increasingly evident that the 
TPD syndrome is the cumulative effect o f 
different kinds o f biological stress including 
the stress induced by exploitation. Attempts 
are being made to compute ratios between 
stress-driven free radicals generated and 
levels o f scavenging enzyme systems. It is 
also becoming evident that one o f the early 
biochemical casualties in the development 
o f this syndrome is cellular energy 
metabolism.

Attempts have also been made to 
develop crop weather models with an 
objective o f using it as a predictive model 
for areas ivith varying degrees of stress. The

Institute has developed certain models in 
collaboration  w ith the W ageningen  
Agricultural University, The Netherlands.

Through prioritisation o f  programmes 
in recycling o f  used products and in 
technological improvement to enhance the 

service life o f  rubber products, attempts 
are being made to narrow down the gap 
between production and consumption o f  
natural rubber. Although recycling has 
been practised in the rubber industry in 
India on a fairly  large scale, there is enough 
scope fo r  improvement in the. quality o f  
recycled rubber products. The Institute, 
therefore, is now giving greater emphasis 
on these aspects.

The Institute's priorities are thus 
oriented to address the emerging challenges 
the Indian rubber industry now encounters 
under the new  lib e r a l is e d  m arket  
economy.



T he A gronom y an d  Soils D ivision is 
en g ag ed  in investigations on the nu tritio n a l 
re q u irem en ts  of h igh  y ie ld ing  clones of 
ru b b e r a t v ario u s  s tages of g ro w th  in  the 
d iffe ren t agroclim atic reg ions in  S ou th  India. 
O th e r th ru s t areas of investigation  include 
irrig a tio n  an d  w a te r re qu irem en t, soil and  
w a te r  conse rvation , density  of p lan tin g , 
in terc ro p p in g  an d  w eed m an a g em en t of 
ru b b e r a t v a rio u s  s tag es  of g ro w th  in 
d iffe ren t agroclim atic situa tions. R esearch 
w o rk  on  form s an d  m eth o d s of fertilizer 
app lica tion , physicochem ical p ro p e rtie s  of 
ru b b e r g ro w in g  soils a n d  s tan d ard iza tio n  
of analy tical m e th o d s  w ere in p rogress. 
W ork  on  D iagnosis an d  R ecom m endation  
In teg ra ted  System  (DRIS) w as in p rogress  
w ith  a v iew  to  use it as a  tool to h e lp  in 
d iscrim in ato ry  fertilizer recom m endations. 
T h e  se rv ic e  of d isc rim in a to ry  fe rtiliz er 
re co m m en d atio n  w as co n tin u ed  for large 
esta tes an d  sm all ho ld ings for w h ich  the 
facilities availab le a t th e  cen tral labora tory  
a t  RRII w ere also u tilized  ap a rt from  the 
eig h t re g io n a l/sa te llite  labora tories a n d  fou r 
m ob ile soil testing  laboratories.

1. N u t r i t io n a l  s t u d i e s  ( im m a t u r e  
p h a se )

T he ex p e rim en t to  assess th e  fertilizer 
re q u irem en t of clone RRII 105 a t K o d u m o n  
Estate w a s in p rogress. T re a tm en ts  w e re  
im p o se d  a n d  g ro w th  o b serv atio n s  reco rd ed . 
N o  sign ifican t d ifference a m o n g  th e  d iffe r­
en t fertilizer trea tm e n ts  w a s no ticed  for g irth  
of th e  trees d u rin g  the perio d . T he sam e  trial 
o n  c lo n e  RRII 105 a t TR & T  E sta te , 
M u n d ak a y am  w a s d isc o n tin u e d  d u e  to 
heavy  incidence o f p in k  disease .

T he tw o  ex p e rim en ts  a t RRII Farm  
an d  K oney E state a re  be in g  c o n tin u ed . 
T re atm en ts  w e re  im p o se d  a n d  g ro w th  
o bservations reco rded . T he d a ta  on g irth  
(1995) a n d  g irth  increm en t (1991-95) fo r  the 
ex p e rim en t a t  RRII F arm  (Table - A g. 1) show  
sign ifican t clonal d ifferences. C lo n e RRII 
118 re co rd e d  m ax im u m  g ir th  w h ich  w as 
significantly  h ig h e r  th an  c lo n es  RRII 5 and  
PB 217, b u t w a s on  p a r  w ith  c lo n e  PB 260. 
C lone PB 260 w a s a lso  s u p e r io r  to  PB 217. 
But n e ith e r the m ain  effect o f fe rtiliz er n o r 
th e  in teraction  effect w as s ig n if ican t fo r



Table - Ag I. Clonal difference in girth (1995) and 
girth increment (1991-95)

Clone Girth (cm) G irth  increm ent (cm)

RRII 5 45,76 34.68

RRII 118 49.01 36.33

PB 217 43-50 31.81

PB 260 46.83 35.10

SE 0.72 0.89

CD 2.50 2.90

girth. In the case of g irth  increm ent the 
clones RRII 118, PB 260 and  RRII 5 were 
found to be on par and  statistically superio r 
to the clone PB 217.

In the case of the experim ent a t Koney 
Estate, fertilizer treatm ents w ere im posed 
an d  g row th  observations recorded. The data 
on g irth  (1995) are presented in Table - Ag.2.

2. N u t r i t io n a l  s t u d ie s  ( m a tu r e  p h a s e )

2.1 C lonal/R egional req u ire m en t

The experim en t w ith  clone RRII 105, 
located  a t V a n ia m p a ra  E sta te  is being  
continued . M onth ly  y ield  reco rd in g  and  
annua l g ro w th  reco rd in g  w e re  u n d ertaken . 
The data  on m ean  y ield  a n d  g irth , re co rded  
d u rin g  1994 , p re sen ted  in T ab le  - Ag. 3. 
The effect of N  a lone  w as significant.

Table - Ag.3. Effect o f  n itro g e n  on  m e a n  g ir th  and  
y ie ld  (1994)

N  (kg/ha) Girth (cm) Yield (g /tr e e /ta p )

0 63.48 49.09

20 66.63 60.30

40 65.98 55.71

SE 0.87 2.23
CD 2.54 6.55

Table - Ag. 2. C lonal differences in  g ir th  (February 
1995)

Clone Girth(cm)

RRII 5 48.08

RRII 105 48.16

RRII 203 55.62

RRII 208 4733

RRII 300 44.45

RRII 308 43.69

PCK 1 41.78

PCK 2 4632

PB 311 48.89

RRIC 100 57.39

SE 1.15

CD 3.68

Significant clonal differences w ere 
noticed for girth. Clones RRIC 100 an d  RRII 
203 are m ore vigorous in g row th  than all 
other clones. H ow ever, clonal difference in 
the m an urial req uirem ent w as no t ind icated .

A pp lica tion  of N  a t  20 kg  level w as 
found  to be beneficial for in cre asin g  g irth . 
In the case of y ie ld , th e re  w a s re sp o n se  to 
N  app lica tion  an d  20 kg  level w a s found  
to b e  sufficient.

2.2 M ic ro n u trien t e x p e rim e n ts

A  field ex p e rim en t w a s la id  o u t at 
C heruvally  E state (E rum ely), on clone RRIM 
600 to  f in d  o u t th e  e f fe c t o f B oracol 
BSF-A, a m icro n u trie n t m ix tu re  con ta in in g  
Fe, Zn, Cu, M o an d  B on  th e  y ie ld  of rubber. 
G raded  doses of Boracol a t 5 0 ,1 0 0 ,1 5 0  and  
200 g / t r e e  w ere co m p a red  w ith  no  Boracol 
as control. T he d a ta  on y ie ld  in d ica te d  tha t 
the effect o f B oracol w as n o t s ign ificant.

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

T he ex p e rim en t a t  S haliaca ry  Estate, 
Punalu r, w a s d isco n tin u ed  d u e  to h ea v y  
w ind  dam ag e in the area. A new  ex p e rim en t 
on density  of p lan tin g  w a s s ta r te d  a t CES, 
C hethackal w ith  the trea tm e n ts , as g iv en  in



T able - Ag. 4. D ensity o f  p lanting at CES, Chcthackal, 
(1995, RRII 105)

D ensity
(tree s/h a )

Spacing  (m)

M ain  p lo ts

SI 420 4.9 x 4,9

S2 479 4.6 x 4.6

S3 549 4.3 x 4.3

S4 638 4.0 x 4.0

S5 749 3.7 x 3.7

S u b -p lo ts

M , - M a n u rin g  oni p e r  area  basis a t recom m ended  dose

M ,-  M an u rin g  on p e r  p lan t basis a t recom m ended  dose

T able - Ag. 4. T he area  w as p lan ted  in  1994 
w ith  clone RRII 105. T he ex perim en t is in 
p rogress

4. I r r ig a t io n  a n d  m o i s t u r e  
m a n a g e m e n t

4.1  R e sp o n se  to  irr iga tion

T he ex perim en t a t M anjoor Estate, in 
m a tu re  ru b b e r h as  been  d iscon tinued  be­
cau se  of irre g u la r tap p in g  in the area.

4.2  E ffect o f  ir r ig a tio n  on  grow th

A  field trial w as s ta rte d  a t Shaliacary 
E state to  s tu d y  the effect o f d ifferen t levels 
of irrig a tio n  on the g ro w th  of rubber. Dif­
fe ren t levels of irriga tion  are being com ­
p a re d  w ith  no  irriga tion  as contro l (Table
- A g. 5). T he d a ta  on  g irth  (1994) an d  g irth  
in cre m en t (D ecem ber '92 to  M arch  '94) w ere 
statistically  analysed . T he ex perim en t in d i­
ca ted  response  to irriga tion  in  the case of 
g irth  a n d  g irth  increm en t b u t th ere  w as no  
s ignificant d ifference b etw een  th e  various 
levels o f irrga tion .

4.3 W a te r  r e q u i r e m e n t  o f  im m a tu r e  r u b b e r  
(ly sim e te r techn ique)

R ubber w a s p lan ted  in  one ly sim ete r 
d u rin g  Ju ly , 1991 an d  m on ito ring  o f w a te r

Table - Ag. 5. Effect of irrigation on growth

Irriga tion G irth  (cm) G irth  inc rem en t (cm)

25%  of ET 26.93 20.25

50%  of ET 27.40 20.81

75%  of ET 27.80 21.14

100% of ET 285 0 21.48

N o  irrigation 24.00 17.95

SE 1.53 1.24

CD 2.35 1.91

balance w a s c o n tin u o u sly  do n e. T he m ean  
ev ap o tran sp ira tio n  d u rin g  D ecem ber 1993 
to  A pril 1994 w as fo u n d  to be 5.23 m m  p er 
day.

4.4. Effect o f  s il t  p its

T he field trial to  s tu d y  th e  effec t o f 
d iffe ren t in tensities o f s ilt p its  o n  so il a n d  
m o istu re  co nse rvation  w a s co n tin u ed . T he 
d a ta  on  soil m o istu re  a t  tw o  d e p th s  d u rin g  
su m m e r m o n th s  are p re sen ted  in T able - 
A g. 6.

It is seen  th a t s ilt p its  w ith  o r  w ith o u t 
saw  d u s t  h av e  sign ifican tly  im p ro v e d  the 
soil m o istu re  s ta tu s  a t b o th  0-15 a n d  15-30 
cm  d ep th s .

T able - A g. 6. M ean so il m oisture (per cent)

T rea tm en ts___________  D ep th  (cm)

P its /b lo ck  + s tiw  d u s t / p i t 0-15 15-30

100 17.36 20.43

150 1956 21.20

200 2 0 2 7 24.49

100 5 kg 20.34 23.44

150 5 kg 20.33 21.93

200 5 kg 21.46 24.63

N o pits 12.72 1458

SE 0.93 132

C D  (P  = 0.05) 2.93 4.17



Table • Ag. 7. Sill deposited during one year period 

Treatm ents Silt deposited_________

Slit pits + saw  du st (kg /p it) ( to n n es /h a /y e a r)

100 26.98 Z68

150 2556 3.83

200 24.01 4.80

100 5 kg 27.53 2.75

150 5 kg 25.74 3.86

200 5 kg 24.08 4.82

SE 0.246

C D 0.774

6. In te r c r o p p in g  in  ru b b er

6,1 M ature  ru b b e r  (CES, C he th a ck a l)

The tw o  vari ties o f coffee (Coffeaarabici i 
var. cauveri an d  Coffea canophora - robusta) 
p lan ted  in  the in te rro w s  o f ru b b e r trees 
continues to g ive satisfac to ry  y ield . T he 
data  on yield of ru b b e r are  p re se n te d  in 
Table - A g. 9

T able - Ag. 9. E ffect o f  in te rc ro p s  o n  y ie ld  of r u b b e r  
(1994-95)

The silt deposited per p it du rin g  one 
year period ending  1994 October w as re­
corded  (Table - Ag. 7). A n average of 3.83 
to 4.81 tonnes of silt p er h a  p er year was 
collected in  the pits.

5. W eed  m an agem en t

5.1 C hem ical and  cu ltu ral control

P re -e m e rg e n c e  a p p l ic a t io n  of 
D iuron a t 2.5 kg a.i. p er ha controlled w eeds 
in a nurse ry  effectively for a period  of 120 
days an d  w as significantly  su p erio r to 
the low er doses tried. Pre-em ergence ap p li­
cation of D iuron at 2.5 kg per ha a.i. 
follow ed by  a second application of the 
herbicide at 1.0 kg a.i. per ha after tw o 
m onths, controlled w eeds effectively and  
reduced  the total w eeding costs p er hectare 
of nurse ry  area w ith  a cost savings of
55.8 p e r cent over tha t of m anual w eeding 
(Table - Ag. 8)J

In tercrops Y ield (g /tre e /ta p )

R ubber + sing le  row  robusta coffee 36.93

R ubber + sing le  ro w  cauveri coffee 40.68

R ubber + doub le  row  cauveri coffee 44.99

R ubber alone 34.53

SE 2.70

The g ro w in g  of in te rc ro p s  d id  no t 
significantly  affect y ie ld  o f rubber.

7. F orm s an 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

7.1 Use o f  co n tro lled  re le ase  fe r tilize rs

T he field ex p e rim en t on  im m a tu re  
rubber a t CES, C hethackal is b e in g  co n tin ­
ued. Soil sam ples w e re  d ra w n  from  0-30 cm  
d ep th  a t in tervals o f 1, 5, 15, 30, 60 a n d  90 
day s after app lica tion  of fe rtiliz er a n d  d if­
ferent fractions of N  w e re  es tim a ted  in  fresh 
sam ples. T he recovery  o f N o , - N in  p p m  
from  d ifferen t trea tm e n ts  is sub jec ted  to 
statistical analysis (Table - A g. 10). T he release 
of N O , - N  w as com p arativ e ly  fas te r in  the

T able  - Ag. 8. C ost p e r  hectare  o f  m anual/chem ical \ 

T reatm ents _______________

'e cd in g  in  se ed lin g  nu rse ry

C ost (R s/h a )

M anual w eeding 

C hem ical weeding*

M anual w eeding  H erb ic ide  S pray ing

9960.00

1120.00

• 2 5  kg p r » ™ „ ,ge„ «  applica tions ♦ 1.0 kK post e m . r g ™ .  i, ...... 7., , ,7....

9960.00

4405.00



T able - Ag. 10. E ffect o f  c on tro lled  release  N fe r tiliz e r  on  th e  re lease  p a tte rn  o f  N o ,-N  (ppm )

T rea tm en t Period  a fte r  trea tm e n t im position  (days) M ean

1 5 15 30 60 90

U rea(standard  practice) 20.00 32.60 58.67 33.00 12.00 10.00 27.83

N PK  M g pellet, 100% 7.33 11.33 20.33 28.33 4 1 3 3 49.33 26.33

N PK  M g pellet, 75% 6-80 13.30 16.33 25.00 40.67 43.30 24.25

N im in  coated  urea , 100% 11.67 27.67 44.67 51.67 8.66 9.00 25.56

N im in  coated  u rea , 75% 1333 18.33 41.66 48.66 13.33 1 033 24.28

N eem  cake  m ixed urea , 75% 9.66 29.33 56.00 40.67 10.00 14.00 26.61

C on tro l (N o  m anure ) 6.67 7.33 7,00 7.67 8.00 9.00 7.61

M ean 10.79 20.00 34.95 33.57 19.19 20.76

C D  (P=0.05) for fertilizers3.5S; for s tages 3.87; F e rtilizers x sta g es  9.48

s ta n d a rd  practice w h e re  u rea w a s u n trea ted . 
T he N o3 - N  concentra tion  increased  p ro ­
gressively  u p  to the 90th d ay  in  th e  case of 
n im in  coa ted  u rea an d  neem  cake m ixed 
u re a  a n d  on ly  u p to  15th d ay  in the case 
of u n tre a te d  urea.

The d a ta  on  m ean  g irth  re co rded  
d u rin g  February , 1995(18 m o n th s  af te r the 
trea tm e n t im position) w as statistically  ana-

T a b le -A g . 11, Effect of con tro lled  re lease  fe r tilize r  on 
d ia m e te r  (F eb rua ry  1995)

T rea tm en ts M ean  d ia m ete r (cm)

U rea 4.54

N PK  M g pellets, 100% 4.85

N PK  M g pellets, 75% 5.00

N im in  coated  urea , 100% 4.65

N im in  coated  urea , 75% 4.74

N eem  cake  m ixed  urea , 75% 4.73

C on tro l (N o m anure ) 4.02

SE 0.14

C D  (P = 0.05) 0.43

ly sed  (Table-A g. 11). T h o u g h  th e  g irth  
re co rd e d  for N P K  M g pellet trea ted  p lo ts 
w ere num erica lly  su p erio r , it w a s on  p a r 
w ith  all o th e r trea tm e n ts  ex cep t con tro l.

A n o th er field  ex p e rim en t on  co n tro l­
led  re lease of fe rtilizers w as s ta r te d  d u rin g  
1994 at K u zh im atto m , in a sm all h o ld ers ' 
es ta te  on  im m a tu re  rubber. T he trea tm e n t 
de ta ils  a re  g iv en  below .

Tj - 10:10:4:1.5 N P K  M g as u re a , M RP, 
M O P an d  M g S 0 4 a t  the s ta n d a rd  
reco m m en d ed  d o sag e

T2 -  75% of th e  reco m m en d ed  d o sag e  N P K  
M g pellets; s ing le  ap p lica tio n .

T3 - T , in  tw o  sp lits

T , - 50%  o f the re co m m en d ed  d o sa g e  as
N PK  M g pellets; sin g le  a p p lica tio n

T . - T4 in  tw o  sp lits .

To - 10:10:4:1.5 N P K  M g as  n im in  coa ted  
u rea , M RP, M O P a n d  MgSO* a t the 
s ta n d a rd  re co m m en d ed  d o sag e  in  tw o  
splits.



T, - 75% of Tt w ith respect to nitrogen
alone as nim in  coated urea, and  MRP, 
M OP an d  M gS04 as in T , in tw o splits.

Ts - 10:10:4:1.5 NPK Mg as neem  cake
mixed urea, MRP, M OP an d  MgSC)4 
at the standard  recom m ended dosage 
in tw o splits.

T„ - 75% of T8 w ith  respect to N  alone as 
neem  cake mixed urea and MRP, 
M OP an d  M gS01 as in Ts in tw o splits.

T10 - N o fertilizer control.

The treatm ents w ere im posed. Soil 
and  leaf sam ple collection for analysis and 
girth recording are undertaken periodoically.

7.2 Ef fec tof w aterso lub lc  and  w aterin so lu b le  form s 
o f  p hospha te  fertilize rs on grow th

The experim ent started in 1989 at 
K inalur and  V aniam para Estates to evaluate 
the efficiency of M ussoirie Rock Phosphate, 
S uper Phospha te and  A m m ophos on grow  th 
of rubber is being continued. Data on g irth  
increm ent for the period 1989 to 1995 is

Table - Ag, 12. G irth  increm ent (cm)

Treatm ents
(D ose/ha)

Vaniampara
Estate

Kinalur
Estate

40 kg P ,O s (as RP)
+ 40 kg N  (as AS) 35.05 40.44

40 kg P p 5 (as RP)
+ 40 kg N  (as urea) 33.75 38.77

40 kg P ,0 ?
+ 40 kg N (as AP) 35.20 38.09

40 kg p p 5 (as SSP)
+ 40 kg N  (as AS) 34.33 37.17

40 kg P,O s (as SSP)
+ 40 kg N (as urea) 33.90 42.19

SE 1.88 3.25

AP - A m m onium  phosphale{2a;20), A S -A m m oniumsulphate,

R P '

presen ted  in Table - Ag. 12. N o  s ignificant 
difference w as o bserved  b etw een  w a te r 
soluble and  inso luble fo rm s of P  - fertilizers 
in both  locations.

7.3 C om parative  e v a lu a tio n  o f  rock  p h o sp h a te s  ( in ­
cubation  study )

A n incubation  s tu d y  w a s co n d u c ted  
to  evaluate th e  effec tiveness o f d iffe ren t 
ind igenous rock p h o sp h a te s  in te rm s of 
p h o sp h o ru s  av a ila b ility . S a m p le s  w e re  
d ra w n  a t in tervals of 15, 30, 45, 60, 75 and  
90 days of incuba tion  a n d  th e  ava ilab le  P 
sta tus  w as estim ated  u sin g  Bray - II reagent. 
Phosphorus ava ilab ility  from  d iffe ren t in ­
d igenous sources a t d iffe ren t in te rv a ls  are 
furn ished  in Table - A g. 13.

T he resu lts  ind ica ted  th a t  d u r in g  15 
days of incuba tion , T un is ia  fo llow ed  by 
MRP reg istered  the h ig h es t P  ava ilab ility  
w hile MRP h ad  th e  lo w es t v a lu e  a f te r 75 
days. The reason  fo r low  ava ilab ility  of P  
in M RP trea ted  sam p le  af te r 75 d a y s  of 
incubation , w as a ttr ib u te d  to  th e  fixation  of 
easily released P  in to  n o n -a v ailab le  form s.

Table - Ag. 13. A v ailab le  P  (m g P/100 g  so il)  esti-  
m a ted  a fte r  15 a n d  75 d a y s  o f  in c u b a tio n

L, l2 L, M ean
MRP 1.07 1.53 2.1 1.57

(0.01) (0.17) (1.07) (0.41)

Rajphos 0.60 1.13 1.87 1.20

(0.67) (1-17) (1.67) (1.17)

T unisiaphos 0.77 1.53 1 5 7 1.62

(0.70) (1.17) (1.53) (1.13)
Control 0.03

(O.IBf

CD (P -  0.05) for com parison  of so u rces = 0 . 11 (0.10) 

CD (P = 0.Q5) fo r  so u rce  levels .. 0.18 (0.18)

Figures in pa ren th eses  c o rrespond  to  v a lu es  for 75 d a y s



7.4 C o m p a r a t iv e  e v a lu a t io n  o f  M a to n  R o c k  
Pho sp h ate

A field experim en t w as in itia ted  in 
co llaboration  w ith  M /s  H in d u stan  Z inc Ltd 
d u r in g  1994 in  M a la n k a ra  E s ta te , 
T h o d u p u z h a  on  clone RRII 105 to  find ou t 
the efficiency of M aton  Rock P hosphate and  
partia lly  ac idu la ted  M aton Rock P hosphate 
on gro w th  of rubber. G rad ed  d o ses  of M aton 
an d  p artia lly  ac id u la ted  M aton  Rock Phos­
p h a te  are  be in g  co m p ared  w ith  M ussorie 
Rock Phosphate. T reatm en ts w ere im posed  
an d  g irth  reco rded  periodically .

7.5 C o m p ariso n  o f  d if fe re n t so u rce s  o f  P

T he field  s tu d y  to eva luate  th e  effec­
tiveness of bo w l sludge, a w aste  p ro d u c t 
fro m  latex cen trifuge  factory, is being  con­
tin u ed  at TR & T Estate, M undakayam . G irth  
in cre m en t d a ta  for the p erio d  1989-94 (Table
- Ag. 14) ind icate tha t bow l s ludge is on  par 
w ith  S u p er P hosphate  an d  M ussoorie Rock 
P h o sp h a te  in  increasing  g irth  of p lan ts.

T he P s ta tu s  of soil sam ples, collected 
from  all th e  p lo ts  (Table - Ag. 15) ind icates 
th a t availab le P is significantly  h ig h er in 
M RP a n d  bo w l s lu d g e  ap p lied  plots.

A  block  s tu d y  w as also s tarte d  at 
CES, C hethackal in 1994 to  com pare  the 
efficiency of bow l s ludge w ith  M RP as 
p h o sp h a te  ferti-lizer for m a tu re  rubber. 
D ry ru b b e r con ten t an d  block  yield w ere 
reco rded  periodically .

T able  - Ag. 14. Effect of d if fe ren t sou rces of P  on  g irth  
inc rem en t

T rea tm en ts G irth  increm ent (cm)

S uper Phosphate 41.08

M ussoo rie  Rock Phosphate 41.95

Bowl slu d g e 42,34

C on tro l 37.76

C D 3.27

T able - A g. 15. A v ailab le  P  s ta tu s  o f  so il

T rea tm en ts A vailab le  P (m g/IO O g)

S uper Phosphate 0.48

M ussoorie  Rock P h o sp h ate  0.90

Bowl slu d g e 1.50

C ontro l 0.21

C D  (P = 0.05) 0,54

7.6 R oo t ac tiv ity  s tu d ie s  u s in g  P ,; o n  m a tu re  ru b b e r

A  projec t w as in itia te d  in  co llabora­
tion  w ith  R adio T race r L abora to ry , K erala 
A gricu ltu ra l U niversity , T h ris su r  to  s tu d y  
the root ac tiv ity  p a tte rn  of m a tu re  ru b b e r 
trees u sin g  P32 as a tracer. T he e x p e rim en ts  
invo lve tria ls  to s ta n d a rd ise  d o se  o f ra d io  
labelling, sam p lin g  p ro c ed u re s , s tu d y  of 
ac tive ro o t zones  a n d  sea so n al c h a n g es in 
ro o t ac tiv ity  pattern . T he p re lim in a ry  ex ­
perim e n ts  w ere c o m p le te d  a n d  d a ta  in te r­
p re ted .

7.7 P o tass iu m  n u tr itio n

T he field ex p e rim en t on m a tu re  ru b ­
b er of clone RRIM  600 w ith  sev e n  leve ls of 
KjO, d esig n ed  in ra n d o m ise d  b lock  d esig n  
w ith  3 rep lications w a s co n tin u ed  fo r the 
fo u rth  y ea r also. T re atm en ts  w e re  in co rp o ­
ra ted  in tw o  sp lit d o ses  a n d  th e  m ea su re ­
m en ts  of v o lu m e o f latex  an d  d ry  ru b b e r 
co n te n t w e re  re co rd e d  a t  in terva ls . D u rin g  
th is year, n u m erica lly  h ig h  v a lu e s  fo r vo l­
u m e of latex  a n d  d ry  ru b b e r y ie ld  w e re  
re co rded  for 45 kg K ,O p e r h a  level fo llow ed  
b y  60 kg K ,0  p e r  h a  level (Table - A g. 16).

Soil arid  leaf sam p les  w e re  co llec ted  
a n d  an a ly se d  fo r the n u tr ie n t  s ta tu s . T h e  soil 
sam p les  w e re  an a ly se d  fo r th e  av a ilab le  K 
s ta tu s  w ith  3 e x tra c tan t viz. M o rgan , a m ­
m o n iu m  aceta te  a n d  M ehlich  - 1. T h e  av a il­
ab le  K e stim a ted  by  all th e  3 m e th o d s  
co rre la ted  positive ly  w ith  th e  w a te r  so lu b le  
+ exchangeab le  K fraction , lea f K concen-



Table - Ag- 16. In fluence  of K on dry ru b b e r  y ie ld

T reatm ents 
(kg K .O /ha)

Dry rubber yield 
(g /tr e e /ta p )

0 39.52

15 43.10

30 47.40

45 54.10

60 49.60

75 47.60

90 44.40

CD  (P= 0.5) 11.00

tration and  levels of fertilizer K. The w ater 
soluble + exchangeable K fraction contrib­
u ted  less than  10 per cent of the total K and  
this fraction alone w as influenced by fer­
tilizer K application. Similary the fixed K 
status w as also very low (less than  10 p er 
cent of the total K) indicating tine low K 
fixation in the rubber grow ing  laterite or 
lateritic soils.

7.8 Effect of lim ing  on n u trie n l up lake, b iom ass 
p r o d u c tio n  a n d  n o d u la t io n  in  P u era r iu  
phaseoloides

A po t cu lture study  in com pletely 
random ised block design  w ith six replica­
tion was conducted to study  the effect of 
liming and  the consequent changes in soil 
pH , on the availability of nu trien ts and  on 
th e  biom ass production  and  nodu lation  of

Table - Ag. 18. Effect o f lim in g  on so il p "  and  available

the cover crop  Puemria phaseoloides . T he d ry  
m atter yield, n u tr ie n t ava ilab ility  an d  n u ­
trien t up take  w ere es tim a ted  (Table - Ag. 
17 and  18) for trea tm en ts  w ith  five d iffe ren t 
levels o f lime. Lim ing w as fo u n d  to hav e  
significant positive effect on  in c re asin g  d ry  
w eight an d  on ava ilab ility  of P, K an d  Mg.

8. P h y s ic o - c h e m ic a l  p r o p e r t ie s  o f  
ru b b er g r o w in g  s o i ls

8.1 Effcct o f  c o n tin u o u s  c u ltiv a tio n  on  so il p ro p e r tie s

T he investiga tion  w as in itia te d  to 
assess the change in  so il p ro p e rtie s  of 
m onocropped  ru b b e r p lan ta tio n  in  th e  th ird  
cycle o f p lan tin g  an d  to  h av e  an  ap p ra isa l 
o f n u trien t s ta tu s  of soil in  each  p lan tin g  
cycle.

T he s tu d y  w as c o n d u c te d  selec ting  
soil profiles from  ru b b e r p la n ta tio n  and

Table - Ag. 17. E ffect o f  lim in g  on  d ry  m a tte r  y ie ld

T reatm ents 
(lime requi-

D ry  w t (g)

rem ent, %) Shoot Root Total

0 19.75 4.19 23.94

25 19.68 4.03 23.71

50 20.26 4.38 24.64

75 20.88 4.87 25.75

100 25.05 6.02 31.07

CD 2.96 0.97 3.39

n u tr ie n ts
Treatm ents
(lime requirem ent %)

PH

CD(P=Q,Q5)

7.05

0.15

Organic
carbon(% )

2.78

2.72

2.69

2.53

A vailab le  n u tr ie n ts  (m g /1 0 0  gn i soil)

4.42

5.58

5.83

5.33

6.33 

0.83

6.66

6.71

7.28

9.37

24.54

86.87

111.08

155.45

191.37

15.14

2.10

2.40

2.56



a d ja c e n t n a tu ra l  fo re s ts  o f N ila m b u r, 
C hem oni, V ithu ra  an d  M undakayam . Soil 
sam p les  w ere collected h o rizonw ise and 
an a lysed  fo r to tal N. Total N  con ten t in one 
m ete r d ep th  of ru b b er esta tes in the four 
locations w e re  1 9 ,1 8 ,1 6 ,1 3  m egagram  p er 
h ec tare  (M g /h a )  w hile in forest so iln itrogen  
in  one m eter profile in the fou r locations 
w ere 27, 30, 19, 15 M g p er h a  (Table - Ag. 
19). T he percen tage reduction  in to tal N  
co n te n t as a  re su lt of ru bber cu ltivation  w ere 
30, 40, 12 a n d  14 in the fou r locations.

8.2 S tu d y  on  th e  su b -so il ac id ity  a n d  a lu m in iu m  
tox ic ity  in  r u b b e r  g ro w in g  so ils  a n d  its  am elio ra ­
tio n  u s in g  p h o sp h o g y p su m

T he experim en t is env isaged  to study  
the ex te n t o f alu m in iu m  toxicity in sub  soil 
layers of th e  ru b b e r grow  ing trac ts in relation 
to the root g ro w th  of ru bber p lan ts. A ttem pts 
w e re  m ad e  to  am eliora te th e  toxic levels of 
A  in subso il layers u sing  surface app lied  
am e n d m e n ts. A n experim en t conduc ted  to 
s tu d y  the re d is trib u tio n  of exchangeable A 
an d  Ca as  a consequence of lim e (C aC 0 3) 
an d  p h o sp h o g y p su m  using  soil co lum ns in 
PVC p ip es , revealed  th a t the su rface applied  
p h o s p h o g y p s u m  s ig n if ic a n tly  re d u c e d  
exchangeab le A  concentra tion  as com pared  
to  l im e . T h e  re s u l t s  in d ic a te  th a t  
p h o sp h o g y p su m  p ro v id e  better d is tr ib u ­
tion  of ap p lied  Ca in the profile.

9. D R IS  a p p ro a ch  fo r  in terp re ta tio n  
o f  fo lia r  a n a ly tic a l v a lu e s

T he d a ta  b an k  o f lea f an a ly tic a l 
values w e re  ex p an d ed  by collecting and  
in c lu d in g  th e  an a ly tic a l v a lu es  fo r th e  
p e rio d  1991-94, availab le in th e  advisory  
serv ices register. For inc lud ing  m icro n u ­
trien ts  also  in the d iagnosis, so m e sam ples 
w ere also  an a lysed  for the elem en ts Fe, Mn, 
Z n , an d  Cu.

10. S t a n d a r d i s a t i o n  o f  a n a l y t i c a l  
m e th o d s

10.1 S e a so n al v a ria tio n  in  le a f  n u tr ie n t  s ta tu s

O bjective of th e  s tu d y  w a s to fin d  o u t 
the seasonal varia tion  of leaf N , P, K, C a 
an d  M g c o n te n t of m a tu re  trees of clone RRII 
105 in K o ttayam  region. T hirty  m a tu re  trees 
of tw elve y ea rs  of age a n d  20 trees o f 10 
years of ag e  w e re  selec ted  fo r th e  s tu d y . Low
- sh ad e  leaf sam p les  o f each  tree  w e re  
co llected  a t 30-35 d a y s  in terva l from  A p ril 
to Jan u a ry  an d  an a ly se d  fo r N , P , K, Ca 
an d  M g. M ean v alu es  of ea ch  n u tr ie n t  for 
each m o n th  w ere fo u n d  o u t an d  co rre la tio n s  
w ork ed  out.

10.2 D e v e lo p m e n t o f  a ra p id  tis su e  te s tin g  m e th o d

A series of e x p e rim en ts  w ere s ta r te d  
to  d ev e lo p  a  ra p id  tissu e  tes tin g  m eth o d  for 
u se  in  ad v iso ry  services.

11. S o i l  s u r v e y  a n d  c l a s s i f i c a t i o n  
m a p p in g  o f  s o i ls

A  su rv e y  w a s in itia te d  in co llab o ra ­
tion w ith  soil su rv e y  u n it o f D e p a rtm e n t of 
A gricu ltu re, G o v e rn m en t of K erala, w ith  th e  
objectives of iden tifica tion , classification  an d  
m ap p in g  of soils u n d e r  Hevea in K o ttay am  
district. P rofiles w e re  excava ted  a t d iffe ren t 
s ite s  s p re a d  o v e r  d if fe re n t ta lu k s  a n d  
m o rpho logy  w a s s tu d ie d  in ea ch  profile . 
Soil sam p les  w ere co llected  an d  chem ical 
ch arac teriza tion  is in p ro g ress .

12. C o lla b o r a tiv e  s tu d ie s

The D iv ision  co llabora tes w ith  o th e r  
div isions in th e  p ro jec t o n  T PD  to  iden tify  
th e  role of n u tritio n  on  th e  inc idence  o f this 
d iso rd er . S am ples of so il, leaf a n d  latex 
collected from  n o rm al as w ell as T P D  af­
fected p lan ts  w e re  an a ly sed . D irec t re la tio n ­
sh ip  betw een  T PD  incidence  a n d  tree  n u ­
trition  co u ld  no t be es tab lish ed  fro m  the 
lim ited  d a ta  g en era ted .



Table AK 19. T otal N con ten t in 100 era p rofile  o f  four ru b b er  p la n ta tions a n d  n e a rb y  v irg in  fo rests

Rubber Forest

Depth
(on)

BD Total N  
(M gm ’J (%>

Total N 
(M g/ha )

D epth
(cm)

DD
(M g m ')

T otal N
(%)

T ota l N  
(M g /h a )

N ilam bur

0-19 1.24 1.18 4.24 0-19 1.50 0.22 6.27

19-35 1.26 0.14 2.82 19-35 1.65 0.16 4.22

35-57 1.88 0.15 6.20 35-57 1.91 0.14 5.88

57-100 1.88 0.07 5.66 57-100 1.77 0.14 10.78

Total 18.92 27.15

C hem oni

0-14 1.27 0.26 4.62 0-11 1.37 0.30 4.52

14-24 1.86 0.17 3.16 11-33 1.76 0.21 8.13

24-38 1.68 0.13 235 33-64 1.66 0.17 8.75

38-52 1.75 0.10 2.45 64-100 1.68 0.15 9.07

52-76 1.80 0.06 2.59 -

76-100 1.75 0.07 2.94

Total 18.11 30.47
V ithura

0-26 1.08 0.21 5.90 0-22 1.35 0.24 7.13
26-51 1,29 0.13 4.12 22-40 1.20 0.18 3.89
51-76 1.31 0.10 3.28 40-59 1.48 0.10 2.81
76-100 1.45 0.09 3.13 59-80 1.53 0.09 2.89
80-100 80-100 1.50 0.07
Total 16.43 18.82
M undakayar . ------
0-9 1.00 0.18 1.62 0-11 1.10 0.22 2.66

1.10 0.16 4.05 11-24 1.20 0.18 2.81
1.20 0.09 2.05 24-45 1.10 0.15
1.40. 0.08 2.46 45-69 1.20

73-100 1.40 0.07 2.65 69-100 1.40 0.08

- — ----- 12.83
--------- -- 15.00



13. A d v is o r y  w ork

A nalysis of 7700 soil an d  1220 leaf 
sam p les  w ere conduc ted  in reg ional labo­
ra to ries for offering d iscrim inato ry  fertilizer 
recom m endation . In the C entra l Laboratory  
a t RRII, 830 leaf an d  1390 soil sam ples w ere 
a n a ly se d  an d  fertilizer re co m m en d atio n  
offered .

14. S u s ta in a b le  a g ric u ltu re

O bservational trials on  the effect of 
b iofertilizers on the g ro w th  an d  yield of bo th  
im m a tu re  an d  m atu re  ru b b e r p lan tations 
w e re  u n d erta k en . T he g ro w th  an d  yield of 
ru b b e r  tree s  w h ich  w e re  a p p lie d  w ith  
b io fertilizers are com parab le w ith  the s tan d ­
a rd  es ta te  practice. P opu la tion  of m icrobes 
w 'ere assessed  a t  period ical in tervals a n d  it 
w a s fo u n d  tha t th e  p o p u la tio n  of bacteria 
a n d  p h o sp h a te  so lub lizers increased  d u e  to 
b io fertilizer app lica tion , p o p u la tio n  of fungi 
a n d  ac tiom ycetus w ere fo u n d  to be re d u ced  
co m p a red  to p re -trea tm e n t levels.

T he estab lishm en t of susta inab le  ag­
r icu ltu re  m odel farm  a t CES, C hethackal is 
in p ro g ress . In tercrops su ch  as p in ea p p le  
a n d  b an a n a  h av e  s tarte d  y ielding.

15. S tu d ie s  o n  n u tr ien t m a n a g e m e n t
15.1 L itter  a n d  floo r dynam ics

A n  experim en t w as s ta rte d  d u rin g
1994 a t  CES, C hethackal to s tu d y  the d y ­
n am ics of leaf litte r an d  w eeds in n a tu re  
ru b b e r p lan ta tions. M icroplots w e rem ark ed  
d u rin g  Jan u ary  in a 13 y e a r o ld  RRII 105 
area. The leaves fallen d u rin g  w in terin g  w as 
a llo w e d  to  d ep o s it in  the m icroplo ts. W hen 
w in te rin g  w a s over, the su rface  of the 
m icro p lo ts  w ere covered  w ith  p lastic n e t

T able - Ag. 20. D ry  w e ig h t a n d  n u tr ie n ts  re leased  
fro m  le a f  l it te r  (kg /ha)

D ry w eigh t (1994) N u tr ie n t 
Feb. N ov. released

Leaf litte r  (RRII 105) 3998.40 140.00

N PK  c o n ten t in  leaf lit te r

N  (1.66%) 66.37 2 3 2 64.05

P  (0.05%) 1.99 0.07 1.92

K (0.54%) 21.59 0.76 20.83

Q u an tity  o f leaf litter d is in teg ra ted  : 3858.411 k g /lu i 

Percen tage  o f  d is in teg ra tio n  96.50

to p re v en t fu r th e r a d d itio n  of leaves. T he 
w e igh t of the fresh  lea f litte r w as assessed  
a n d  th e  co n ten ts  of N , P, K w ere d e te rm i­
n ed  ev e ry  m o n th  till N o v e m b e r 1994 from  
all the 15 m icrop lo ts  m a in ta in ed . T he q u a n ­
t ity  o f li tte r  d is in te g ra te d  d u r in g  th e
10 m o n th s  p e r io d  (F ebruary  -  N o v em b er) 
a n d  the q u an tities  o f N , P  a n d  K re leased  
from  the litte rs are  g iven  in T ab le  - Ag. 
20 a n d  21.

T able - A g. 21 D ry  w e ig h t a n d  n u tr ie n ts  re le ased  
fro m  w e e d  (kg /ha)

D ry w e ig h t (1994) N u tr ie n t 
Feb. Ju ly  released

Q u an tity  o f  w eed  
biom ass 632.20 1730

N PK  c o n ten t o f  w ee d s

N  (2.87%) 18.14 0.50 17.64

P (0.16%) 1.01 0.03 0.98

K (2.19 %) 13.84 0.38 13.46

Q u an tity  o f  w eed  m ass d is in teg ra ted  . 614.70 k g /h a  

P e rcen tage  o f  d is in teg ra tio n  o f  w ee d s : 97.00



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

This process is envisaged to serve tw o 
purposes: 1) As a pathw ay  for the devel­
opm en t of genetic transform ation experi­
m ents. 2) Possible use as an alternate p a th ­
w ay for larger in vitro plant production. 
Several explant sources are being tried to 
ascertain  effectiveness an d  nucellar tissue 
proved to be the m ost preferable. The nucellar 
callus has m any features. The em bryo origi­
n a te  from  sing le  cells. T he ab ility  for 
em bryogenesis is m aintained during  several 
subculturing; bu t the num ber of em bryos 
per u n it tissue m ass d im inshes o ver a period 
of time; especially after one year. Recently 
this em bryogenesis system  has been p u t to 
use fo r developing o ther system s, in  p ar­
ticular, genetic transform ation studies.

2. S ho o t-tip /m er iste m  cu lture

Shoot-tip cu ltures are initiated from 
explants originated from m atu re clonal trees. 
Comm ercial clones representing category 1, 
II and  HI w ere tried and  the in vitro response 
to shoot developm ent as well as rhizogenesis 
varied drastically from clone to clone. O ver 
four h undred  plants w ere generated  and  are 
m ain tained  for further grow th  p rio r to trans­
planting in the field. It has been observed

that in vitro p lan ts  h av in g  th ree  o r four 
w horls of leaves su rv iv ed  b e tte r  in th e  field 
w ith  low er ra tes of m o rta lity ; hen ce  ho ld in g  
longer u n d e r g re en h o u se  c o n d it io n s /s h a d e  
house m ay be o n e  of th e  w a y s to  reduce  
m ortality  of vitro p lan ts.

3. G e n o m e  a n a ly s is

D N A  f in g e rp r in t a n a ly s is  in  H evea  g e rm p lasm

Identification  o f D N A  m ark e rs  for 
various traits  w ere a ttem p ted  th ro u g h  R an ­
dom  A m plified  P o ly m o rp h ic  D N A  (RAPD). 
T he RAPD profiles g en e ra te d  fro m  iso la ted  
D N A  sam ples w e re  e v a lu a ted . M ethods 
w ere s tan d ard ise d  for the iso la tio n  o f good 
quality  D N A  an d  to g et co m p le te  d ig estio n  
w ith  v arious restric tion  en zy m es. W ork  is 
u n d erw ay  to p re p a re  a p a rtia l genom ic  
library. T he final objectives are  1) id en tifi­
cation of the en tire  g en e  a n d  gen e  p ro d u c ts  
of the D N A  m ark ers  id en tified  2) d e v e lo p ­
m ent of D N A  based  d iag n o stics  for v arious 
traits  an d  3) iden tifica tion  of re p e a te d  se ­
quences an d  d ev e lo p m e n t of m icrosa te llite  
based p rim ers for D N A  f in g e rp rin tin g  to 
s tu d y  th e  g e n e tic  re la te d n e s s  b e tw e e n  
cu ltivars and  w ild  species.



T he m ajor th ru s t area  of the Botany 
D iv is io n  is  th e  g e n e tic  im p ro v e m e n t 
th ro u g h  hy b rid iza tio n  and  o rte t selection. 
P riority  h as  also  been  given  for evaluation  
of clones hav in g  be tte r perform ance w ith  
respect to y ie ld /se c o n d a ry  characters than  
RRII 105. Investiga tions on  propagation , 
a n a to m y  a n d  cy to g e n etics  a re  a lso  in 
p rogress.

1. E v o lv in g  h ig h  y ie ld in g  c lo n e s  fo r  
tr a d itio n a l area

1.1 H y b rid iz a tio n  a n d  c lonal se lec tion

O bservations  on g ro w th  p aram eters  
a n d  y ie ld  w e re  reco rded  from  a total o f 25 
sm all scale trials of h y brid  clones in  dif­
fe ren t s tages of evaluation . M onth ly  yield 
reco rd in g  an d  periodical record ing  of total 
v o lu m e, DRC a n d  p lu g g in g  index  w ere 
c o n tin u ed  in the 1985 sm all scale trials of 
h y b rid  clones. E ight clones, w hich  w ere 
id en tified  as p o ten tia l high  y ielders in the 
first y ea r of tapp ing , con tinued  to  show  
co m p a rab le  o r h ig h er yield th an  tha t of 
RRII 105 o v er the first tw o years of tapping . 
H e te ro sis  ra n g ed  from  4 to  40% (Table - 
Bot. 1).

T a b le  Bot. 1 M ean  y ie ld  and  s ta n d a rd  h e tero sis  o f 
e ig h t c lo n es d u r in g  th e  firs t tw o years  of ta p p in g

C lones M ean y ie ld  
( g / t r e e / ta p )

S tandard  
he terosis (%)

8 2 /2 58.81

82 /1 4 84.14 40.06

8 2 /1 7 63.40 5.90

82 /21 58.71

8 2 /2 2 78.69 31.50

8 2 /2 9 80.20 34.40

8 2 /3 0 64.19 7.30

RRII 105 59.84

A  total of 141 h y b rid  clones of th e  1990 
sm all sca le trials w e re  sub jected  to  test 
tap p in g  a t the ag e  of 52 m o n th 's  after 
assessing  the g irth . D a ta  re v eale d  h igh ly  
s ignificant clonal d ifferences fo r b o th  g irth  
an d  juvenile  y ield . In  o n e  sm all scale of
11 h y b rid  clones of 1990 w ith  RRII 105 as 
contro l, th e  la tte r re co rd e d  99 g / t r e e / 10 
tap p in g s, w h e rea s  clones 29, 118, a n d  480 
re co rded  112, 127 a n d  132 g  respectively . 
Sim ilarly  in an o th e r trial o f 30 h y b rid  clones 
an d  six  p aren ts , n in e  clones re co rd e d  co m ­
para tive ly  h ig h er y ield  th a n  RRII 105 a t  52 
m on ths. A m ong  ten  o th e r h y b rid  clones 
re su lta n t o f 1988 h y b rid iza tio n  p ro g ram m e 
(1992 sm all scale trial), fo u r clones viz., 15, 
22, 61 an d  69 re co rded  h ig h  ju v en ile  y ield  
of 28.30, 18.78, 13.42 a n d  14.93 g  p e r  tree  
p e r 10 tap p in g  a t tw o  yea rs ' g ro w th  in 
com parison  to  9.57 g  for RRII 105. A  n ew  
sm all scale trial w a s la id  o u t w ith  16 h y b rid  
clones of 1989 h y b rid iza tio n  p ro g ram m e 
a long  w ith  RRII 105 em p lo y in g  a ran d o m iz ed  
block  d esig n  w ith  th ree  rep lica tions. D u rin g  
1993-95, a to ta l of 11,797 h an d  p o llin a tio n s  
in  22 cross com binations  o f 17 p a re n t clones 
selec ted  on  th e  basis of y ie ld  a n d  y ield  
co m p o n e n ts  w ere a t te m p te d  an d  th e  de ta ils  
on po llina tion  a n d  fru it s e t d u r in g  1993 are  
fu rn ished  in  Table - Bot. 2. D u r in g  th e  
fo llow ing  season  of 1995, 5449 crosses  in ­
volv ing  10 p a ren t clones w e re  a ttem p ted .

1.2 O rte t se lec tio n

E xperim en ts on  o rte t se lec tion  w ere 
in progress. T he sm all sca le tria l w ith  21 o rte t 
clones a t  C h eru v a lly  E state, re v ea le d  h igh ly  
s ignificant clonal d iffe rences in g irth , b a rk  
th ickness, to tal vo lum e, D R C  a n d  d ry  ru b b e r 
yield a t 60 m o n th s  g ro w th . Four clones



Table Bot. 2. P o llina tion  and  fru it se t (19^31

Cross com bination
Pollina­
tions (n)

Fruit set (%)

RRII 105 x RRIC 104 403 0.5

RRII 105 x PB 235 246 1.22

RRII 105 x RRIC 52 366 7.38

RRII 105 x M T 99 /9

RRIM 600 x RRII 118 453 13.25

RRIM 600 x RRII 104 496 11.09

RRIM 600 x RRIC 52 240 5.45

P B 217 x AVT 73 519 1.16

PB 217 x PB 5 /51 598

PB 217 x PR 107 138 0.72

PB 217 x PB 260

PB 242 x AVT 73 327 1.53

PB 242 x RRII 105 294 0.68

PB 242 x PB 235 289

PB 252 x AVT 73 261 2,30

GT1 x PB 5 /51 153 5.88

PB 5/51 x RRII 105 240 10.83

Total 5278 4.13

recorded an  average yield of 29.00, 87.00 
29.75, 31.83 and 31.11 g /t r e e /1 0  lappings 
in com parison w ith 18 g for RRII 105.

In the sm all scale trials of 47 ortet 
clones laid ou t in 1991 a t Koney Estate, 28 
clones exhibited better grow th than  RRII 105 
and  20 clones show ed b etter g row th  than 
GT 1 during  the 4th year after planting.

A sm all scale trial com prising 25 ortet 
clones was laid out at CES, C hethackal with 
suitable statistical design. Fourteen ortets 
collected from various sm all hodlings w ere 
m ultip lied  an d  estab lished  in p o ly b ae  
nursery  for laying ou t a trial.

From a total o f 165 m other trees 
identified from K aliyar Estate, 53 trees w ere

selected fo r m u ltip lication  based  on  yield, 
DRC an d  o ther sec o n d ary  charac ters.

A seedling  tree n e a r  Ir itty  rep o rted  
to be a h igh  y ie lder a n d  d isease  to leran t, 
w as subjected to  d eta iled  observations.

1.3 Special te ch n iq u e s  in  b re e d in g

R egular observ atio n s  on  y ie ld  and  
o ther secondary  ch a rac ters  w e re  co n tin u ed  
in all the field ex p e rim en ts  of po lyp lo id  
popu lation  an d  th e  clones d e v e lo p e d  from  
seed irrad iation . D u rin g  th e  e ig h th  y e a r of 
tap p in g  from  th e  trial on irra d ia te d  m a te ­
rials (1977) RRII 51 re co rd e d  a  m ea n  yield 
of 70.06 g / t r e e / ta p ,  w h e rea s  RRII 105 re­
co rded  60.60. A n n u a l g irth  re co rd in g  was 
con tinued  from  the tw o  tria ls  la id  o u t in 1985 
a n d  1992. T he selec ted  trees from  th e  trial 
on irrad ia ted  m ate ria ls  (1985) w e re  su b ­
jected to yield m o n ito rin g  on  a m o n th ly  
basis.

2. E valu atio n  o f  c lo n es
2.1 Large scale  tr ia ls

In th e  Sri L ankan  clone tria l laid  ou t 
in 1976, m o n th ly  y ield  re co rd in g  a n d  p e ­
riodical record ing  o f sec o n d ary  charac ters  
w ere ca rried  out. In  the m ixed  clone  trial 
laid o u t in 1981, re co rd in g  o f seco n d ary  
characters and  fo rtn ig h tly  re co rd in g  o f y ield  
w ere ca rried  out. In th e  1989 la rg e  sca le  trial 
c o m p ris in g  14 e x p e r im e n ta l  c lo n e s  a t 
N e ttana , test tap p in g  w a s ca rrie d  o u t d u rin g
1994 a t the age of 5 years. A m o n g  th e  14 
clones, PCK 2 an d  PI3 255 re co rd e d  the 
h ighest y ield  of 12.37 a n d  12.36 g / t r e e / t a p  
follow ed by RRII 300 an d  KRS 163 (10.85, 
10.45 and  10.33 g / t r e e / t a p  respectively). 
SCATC 93-114 re co rded  the low est y ie ld  of
2 g / t r e e /ta p .  A large sca le trial co m p ris in g
11 clones w as laid  o u t a t A rasu  R ubber 
C orporation .

D uring  the 14th y e a r  of ta p p in g  in  the 
clone tria l laid ou t in 1973, RRII 206 re co rd e d



th e  h ighest yield (91.57 g / t r e e / ta p )  fol­
low ed  by  RRII 203 (90.01 g) and  RRII 208 
(84.08 g). T he contro l clone PR 107 recorded  
only  51.56g,

M onth ly  assessm en t of g row th  p a ­
ra m e te r s  w a s  c o n t in u e d  in  th e  tw o  
m u ltid isc ip lin a ry  ev a lu atio n  trials of 13 
clones each in RRII. In trial 1, m ean  annua l 
g irth  increm en t o v er a period  of first three 
y ea rs  of g ro w th  ranged  from  6.94 to 10.02 
cm  w ith  th e  h ig h es t in RRII 118, follow ed 
b y  RRII 5, RRII 208, RRII 300 an d  the low est 
in SCA TC 93-114 fo llow ed by  PCK 1 (Table
- Bot. 3). M ean su m m e r g irth  increm ent 
w h ich  reflects th e  response of clones to 
d ro u g h t cond ition  o v er the first th ree years 
w as th e  h ig h est in  the C hinese w ind  tolerant 
clone H a ik e n  1, fo llow ed by SCATC 93-114, 
RRII 118, RRII 300 an d  RRII 208 (Table - Bot. 
3). A m o n g  13 clones in  trial II, clones PB 
314, RRII 105, PB 280, PB 312 and  PB 255

T able  - Bot. 3 G ro w th  d u r in g  the  firs t th ree  years

C lones
M ean  g irth  increm ent(cm )

A nnual Sum m er

RRII 5 8.84 2.02

RRII 105 8.20 2.01

RRII 118 10.02 2.22

RRII 208 8.66 2.14

RRII 300 8.64 2,21

RRII 308 8.42 1.94

RRIM 600 7.84 2.09

RRIM 703 8.07 2.06

PC K  1 7.79 1.96

PCK  2 8.47 1.93

SC A TC 88-13 8.14 1.94

SC A TC 93-114 6.94 2.24

H aik en  1 8.06 2.26

M ean 8.31 2.08

CD 0.59 0.20

recorded  com parab le  juven ile  y ield  of 22.48, 
22.41,21.53,20.89 an d  20.73 g /  t r e e /  tap  over 
tw o  seasons in 1993 a n d  1994 (4th an d  5th 
y ear of tapp ing). T he d a ta  re v eale d  h ighly  
significant clonal d ifferences.

R ecording of y ield , g irth  a n d  sec o n d ­
ary  charac ters  of n in e  RRII clones a n d  
GT 1 in 1978 clone trial a t  th e  CES w as 
con tinued . A n n u a l m ean  y ield  o v er th e  first 
th ree years w as the h ig h est fo r RRII 351 
(44.32 g / t r e e / ta p )  fo llow ed  b y  RRII 350 
(38.25 g / t r e e / ta p )  w h e rea s  the y ield  fo r the 
con tro l G T  1 w as 2 9 .1 6 g / t re e /ta p .  Yield an d  
seconda ry characters of seven  p o p u la r  clones 
in 1979 clone trial atC E S  w e re  also  re co rd e d . 
M ean y ield  o v er th e  first five y ea rs  sh o w e d  
that RRII 105 w as the h ig h est y ie ld e r (76.56 
g / t r e e /ta p ) .

2.2 O n -fa rm  e v a lu a tio n

A block  trial co m p ris in g  13 clones 
w ere ra ised  at A rasu  R ubber C o p o ra tio n , 
K eeriparai. In  alm ost all th e  block  trials, RRII 
105 con tinued  to reco rd  th e  h ig h es t y ield .

Yield d a ta  for th ree  y ea rs  from  th e  
b lo c k  t r ia l  a t  C e a s e r m u d y  E s ta te ,  
K anjirapally , sh o w ed  th a t RRII 105 w as the 
h ighest y ie lder fo llow ed by  RRII 5, RRII 208 
an d  RRII 300.

RRII 105 co n tin u ed  to  re co rd  the 
h ighest y ield  in the ex p e rim en t la id  o u t a t 
M alankara Estate. M ean y ield  o v e r  th e  fifth  
to  the te n th  y ea r re v eale d  th a t  RRII 105 is 
the h ig h est y ie ld e r fo llow ed  by  G T 1 an d  
RRIC 102. In an o th e r block  trial of 12 clones 
a t C hithe lve tty  Estate, RRII 1 re c o rd e d  the 
h ighest m ean  y ield  (1 4 0 0 k g /h a /y r)  fo llow ed 
by PB 260 an d  RRII 105 d u rin g  th e  second  
y ea r of tapp ing . In  th e  1983 b lock  tria l a t  
M yladi, RRII 105 re co rd e d  th e  h ig h e s t y ield  
fo llow ed b y  PB 235 a t th e  fo u rth  y e a r of 
tapp ing . A m ong  e ig h t clones a t  M anikkal 
Estate, RRII 105 re co rd e d  th e  h ig h es t y ie ld  
d u rin g  th e  second y ea r o f  tap p in g . A block



tria l of e ig h t clones w as laid  o u t a t 
Sastham kotta, Kollam  District.

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

3.1 M ulticlone b len d s in com parison to m onoclone 
p opu la tion  of RRII 105

The trials laid out at CES, Chethackal 
and  a t RES, N agrakatta  du rin g  1992-93 w ere 
m ain tained  properly. Field planting of an 
experim ent on m ulticlone plan ting  w as 
carried ou t a t A rasu Rubber Corporation, 
K eeripparai, K anyakum ari D ist,T am ilN adu 
d u ring  1994 season. Eight blocks, w ith  three 
clone com binations in each block, in  the 
p roportion  of 50,35 an d  15 per cent respec­
tively of clones recom m ended in category
I, II a an d  II b w ere p lan ted . The clones 
selected w ere RRII 105, PB 235, PB 28/59, 
PCK 1, PCK 2, PB 311 and RRII 5.

4. P olycross p ro g en y  ev a lu a tio n

Casualty  enum eration  and gap  filling 
w ere carried ou t in the field trial on evalu­
ation of progenies of prepo ten t clones. Plant 
p rotection m easures against shoot-rot w ere 
carried o u t and  p ro p er m aintenance was 
done.

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

O ne year old seedlings having differ­
en t canopy architecture, dw arf, sem i-dw arf, 
in term edia te and  norm al, w ere subjected 
to detailed investigations of grow th  pa ram ­
eters of root an d  shoo t system s. Incorpora t- 
m g the selected p lan ts hav in g  com pact 
canopy and  high  vigour, tw o field experi­
m ents w ere laid ou t at CES, C hethackal. 
Selfing was attem pted  in the genetic variant. 
G row th param eters w ere recorded from the 
observational trial (1988) on the progenies 
o f genetic variant. C om pared to the control 
RRII 105 (44.72 cm), the norm al types (47.53 
cm) recorded m ore vigour in term s of girth.

6. B re e d in g  fo r  d r o u g h t  to le ra n c e

Seedlings re su lta n t o f crosses betw een 
paren t clones selected on  the basis  of d ro u g h t 
tolerance attrib u tes  are  be in g  m ain ta in ed  in 
the nursery . A n acco u n t of th e  crosses 
und ertak en  is given  in T able - Bot. 4.

T able- Bot. 4. C rosses fo r e v o lv in g  c lo n es  w ith  d ro u g h t 
to le rance  (1993)

Cross com bination N o. o f 
po llina tions

Final 
fru it sc?t(%)

RRII 105 x PB 86 286 6.29

RRII 105 x RRIM 703 405 7.65

RRII 105 x A VT 73 470 1,70

RRII 105 x RRII 208

RRII 105 x PB 260

RRII 105 x RRIM 600 590 0.17

Ch 2 x PB 217 720 0.14

C h 2 x PB 86 390

Total 2861 3.19

Periodical observ atio n s  on  g irth  an d  
g irth  increm ent o f 10 p o p u la r  clones w ere 
reco rded  a n d  the su m m e r g irth  in crem en t 
index w as w o rk ed  out. T he clones w ere 
statistically  on p a r  w ith  re sp ec t to th a t 
attribu te. C lone PB 311 sh o w e d  th e  h ig h est 
su m m er g irth  index  of 64.62 p e r  cent.

7. B ree d in g  fo r  d is e a s e  r e s is ta n c e

7.1 Screen ing  c lones fo r  p o w d e ry  m ild e w  res is tan c e

C asualties w e re  su p p lie d  in the field 
experim ent on  screening  clones fo r m ild e w  
resistance of 20 selec ted  clones. In o cu lu m  
potential d u rin g  the p e rio d  u n d e r  re p o rt 
was not sufficient fo r a sse ssm e n t of th e  
clones for their reaction  to  p o w d e ry  m ildew  
u n d e r field conditions.



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

8.1 C om m ercia l e v a lu a tio n  o f  clones

Yield d a ta  collected from  eigh t p o p u ­
la r clones p lan ted  on  com m ercial scale in 
d iffe ren t estates hav e  revealed  that RRII 105 
w as th e  h ighest y ielder follow ed by PB 2 8 / 
59, PB 260 an d  PB 217. T here w as w ide 
varia tion  in the perform ance of m ost of the 
clones from  region  to region.

9. E stim a tio n  o f  g e n e t ic  p aram eters

9.1 G en c tic  s tu d ies

9.1.1 V ar ia b ility , co rre la tion  and  h e tero sis  fo r y ie ld  
a n d  y ie ld  c om ponen ts

A n ev a lu atio n  of the perfo rm ance of 
23 h y b rid  clones, re su ltan t of a cross of RRII 
105 x RRIC 100 d u rin g  the first year of 
tap p in g  in  the m atu re  phase , in com parison  
to  early  perfo rm ance d u rin g  54 m on ths after 
field  p lan tin g  revealed  significant clonal 
varia tio n  fo r y ield  an d  yield a trib u tes  like 
ra te  o f latex  flow , total vo lum e o f latex p er 
tap , p lu g g in g  index, g irth  a t opening , num ber 
of latex vessel row s an d  b a rk  thickness 
(T ab le - Bot. 5). S ign ifican t co rre la tion  
o b se rv ed  betw een  y ield  an d  the above traits  
excep t g irth  an d  b a rk  th ickness w as also  in

confo rm ity  w ith  the fin d in g s in  th e  early  
phase. H ighly significant early  v e rsu s  m atu re  
associa tion  w a s o b se rv ed  for d ry  ru bber 
y ield  (r=0.9098), to ta l vo lu m e of latex  p e r 
tap  (r= 0.7584), p lu g g in g  index  (r=0.7070), 
no. of latex vesse l ro w s  (r=  0.6886), bark  
th ic k n e ss  (r=0 .6404), g ir th  a t  o p e n in g  
(r=0.5610) a n d  ra te  of latex  flow  (r=  0.5434). 
In  this cross five h y b rid  clones w h ich  w ere 
iden tified  as h av in g  b e tte r  p o ten tia l for y ie ld  
in th e  early  p h ase  co n tin u ed  to  exh ib it the 
sam e tren d  in  th e  m a tu re  p h a se  too.

9.1.2 G en e tic  a n a ly s is  o f h y b r id  p ro g en ie s

T he trial laid o u t d u r in g  1993 w as 
m ain ta in ed  p ro p e rly  a n d  g a p  filling  w as 
ca rried  out.

E stim ation  of < 
se lec tion

)m b in in g  a b ility  fo r p a re n ta l

O ne ro u n d  of te s t ta p p in g  w as ca rried  
o u t in th e  1990 p a ren t p ro g e n y  trial a t HBSS, 
N e tta n a  a t th e  fo u rth  y e a r from  p lan tin g . 
A m ong  the p a ren ta l clones RRII 105 an d  GT
1 reco rded  th e  h ig h es t y ie ld  of 70 g  p e r  tree 
p e r  10 tap p in g s, w h e rea s  IA N  45-873 re­
co rd ed  the low est y ie ld  of 16 g. A m o n g  
th e  p rogen ies, those of G T 1 re co rd e d  the 
h ighest y ield  of 62 g  p e r  tree  p e r 10 tap p in g s

T able  - Bot. 5  G en e tic  p a ra m eters  fo r y ie ld  and  y ie ld  a ttr ib u te s  o f 23 h y b r id  c lones

H eri lability CV GCV PCV

C haracters Early M ature Early M ature Early M atu re Early M atu re

Yield 67.69 71.84 41.54 43.S5 3456 375 0 41.92 44.24

G irth  a t open ing 34.77 6.05 8.83 8.12 5.19 2.01 8.80 8.17

G irth  increm ent 
on  ta p p in g 55.00 43.44 2634 53.25 18.99 35.33 25.25 60.37

Tota l vo lu m e  of 
latex p e r  tap 33.00 68.09 74.79 45.47 42.71 37.36 76.63 45.28

Rate of latex flow 60.26 71.33 48.28 35.28 37.67 30.02 48.53 35.55

N u m b e r o f latex vessels 37.00 51.85 27.89 29.56 17.03 21.07 29.04 29.74

Bark th ickness 37.00 50.16 8.13 9.85 4.24 7.04 6 .% 9.95

P lu g g in g  index 56.00 57.79 49.20 29.43 36.82 2252 49.29 29.62



w hereas progenies of Tjir 1 recorded the 
low est yield of 13 g  p er tree.

10. C y to g en etic  in v e stig a tio n s

D etailed karyom orphological analy­
sis of four clones of Hevea brasiliensis (RRII 
105, PCK 1, RRIM 703 an d  KRS 163) w ere 
carried out.

Palynological investigations on d ip ­
loid an d  induced  tetraploid clones of RRII 
116 and  PR 107 have been done. Pollen 
g ra ins of d ip lo id  w ere observed to be 3 
zonocolporate. Pollen s terility  and  size 
considerably increased in the tetraploids. 
The tetraploid show ed 3 zonocolporate and
4 zonocolporate pollen gra ins in addition  
to very sm all ones. D iploid PR 107 show ed 
4.95 per cent pollen sterility sterility in 
contrast to 16.06 p e r cent observed in the 
tetraploid. RRII 116 recorded a pollen ste­
rility of 3.56 p e r cent w hereas tetrap lo id  
recorded 26.00 p e r  cent. There w as g reat size 
difference in the pollen grains of the diploid 
and  tetraploid clones (Table - Bot. 6).

Table -  Bot. 6 E quatorial a n d  po la r d iam eter of po llen- 
g ra in s

E quatorial diam eter Polar diam eter

Cytotype (Hm) (Urn)

M ean ±  SE M ean ± SE

RRII 116 (2x) 37.00 ±  0.28 28.69 ±  0.32
(32.5 - 40.0) (275 - 37.5)

RRII 116 (4x) 46.81 ±  059 38.06 ±  0.39
(375 - 52.9) (32.5 - 425)

PR 107 (2x) 39.72 ±  0.27 30.88 ±  0.31
(375 - 42.5) (27.5 - 35.0)

PR 107 (4x) 45.84 ±  055 36.72 ±  0.38
(37.5 - 525) (32.5 - 42.75)

S.E 051 0.35
C.D 1.58 __________ 1.09
(Values indicate the  range in parenthesis)

11. F loral b io lo g y  and  fr u it s e t

T w o p o p u la r clones RRII 105, RRII 
118 w ere selected an d  h a n d  po llin a tio n s  
w ere a ttem p ted  to e luc ida te  th e  causes  of 
low  fruit se t in H. brasiliensis.

11.2 S tu d ies  on  ba rk  renew al

To s tu d y  the ex ten t of b a rk  re g en era ­
tion, five p o p u la r  clones (RRII 105, RRII 203, 
RRII 300, RRII 308 an d  G T 1) w e re  selected 
an d  periodic in crem en t o n  b a rk  th ickness 
w ere recorded  u p  to 66 m o n th s. S tatistical 
analysis show ed  th a t th ere  is no  s ignificant 
difference betw een  clones in  th e  ex te n t of 
b ark  regeneration.

12. B ark  a n a to m ic a l  in v e s t i g a t io n s

12.1 V aria b ility , c o rre la tio n s  a n d  p a th  c o e ffic ie n t 
analy sis  fo r y ie ld  in  re la tio n  to a n a to m ica l c h a r­
a cte rs  w ith  e m p h a s is  to  T P D , d is e a s e s  and  
d ro u g h t to lerance

For the second  se t o f T PD  affected 
trees gra fted  w ith  n o rm al bark , ce n t p e r c e n t  
success w as obtained . O n ta p p in g s ix  m o n th s  
afte r grafting, n o rm al latex  flow  w a s ob ­
served  from  the g ra fted  bark . C o m p a re d  to 
TPD affected bark , u n d e r  rest, n ew ly  g ra fted  
bark  w as better fo r cam bia l ac tiv ity  an d  
p rop o rtio n  o f soft b as t reg ion . A s n ea rly  six 
m onth 's  tapp ing  (a lte rnate  d a ily ) w a s  over, 
extension of TPD  to the in n e r b a rk  w as 
observed. T he cond ition  of g ra fted  reg ion  
w as com paratively  b e tte r  co m p a red  to the 
affected bark  re ta ined .

Bark an a to m ic a l c h a ra c te rs  o f 25 
p o p u la r clones (a t th e  ag e  of th ree  years) 
have been recorded . T he d a ta  a re  b e in g  
processed.

12 J  E valuation  o f  c lo n es  fo r  b a rk  a n a to m i cal com po-

Bark anatom ical characters of 40 clones 
h av e  been recorded . T he d a ta  are  being  
sum m arised .



13. W o o d  a n a to m ica l in v e s tig a tio n s

A  pre lim in ary  s tu d y  w as conducted  
to e luc ida te  the effect o f eth re l s tim ulation  
o n  q u ality  o f ru b b er w ood. T he stim u lan t 
w as ap p lied  on  selected trees of RRII 105 
fo r 3 ‘/ 2 years. A natom ical s tu d ie s  on  w ood  
sam p les  co llected  are  in p rogress.

14. S tu d ie s  o n  p ro p a g a tio n

T he field  experim en ts laid  ou t w ere 
m ain ta in ed  p roperly  and  g row th  p a ram ­
ete rs recorded . E xperim ent on bench graft- 
ing  w as also  co n tinued . A n ew  field experi­
m e n t w a s  in itia ted  a t  C en tra l N urse ry , 
K arikkattoo r to s tu d y  the effect of delayed  
o p en in g  an d  pu llin g  o u t on b u d  take and 
e s ta b lish m e n t of g re en  b u d d e d  p lan ts . 
A n o th er ex p e rim en t on sp ro u tin g  an d  root­
ing  p a tte rn  of b u d d e d  stu m p s is in progress.

1 5 .  G e n e t i c  b a s i s  o f  s t o c k - s c i o n  
r e la tio n sh ip

15.1 P e r fo rm a n c e  o f  c e r ta in  m o d e rn  c lo n e s  on  
d if fe re n t roo t sy stem s

R ecording  of d a ta  on  m on th ly  yield, 
an n u a l g irth  and  secondary  characters w as 
c o n tin u ed . M ean y ield  in o w n  versus(vs.) 
assorted  stock-scion com bination is furnished 
in T able - Bot. 7. T he values are  in  general 
h ig h er in  ow n  stocks in com parison  to 
asso rte d  stocks. H ow ever, a *t' test revealed  
th a t th e  d ifference betw een  o w n  an d  as­
so rted  s tock  -scion com binations is n o t sig ­
n ificant.

T ab le  - Bot. 7. M ean  y ie ld  ove r f irs t tw o years  in  ow n  
______________vs. a sso rted  s to c k  sc io n  co m b in a tio n s

Scion Yield f e / t r t  
O w n

« / t a p )
A ssorted

RRII 105 56.71 56.02

RRII 118 293 3 29.12

RRII 203 3931 363 5

RRII 208 43.12 40.62

G T  1 29.87 27.59

G1 1 31.57 31.89

RRIM 600 35.27 26.41

M ean 37.88 35.46

SE 3.68 3.95

16. S tu d ie s  on  ea r ly  e v a lu a tio n

16.1.1 Ju v e n ile  Vs. m a tu re  p e rfo rm an ce

D ata on g irth  an d  juven ile  y ield  by 
test tap p in g  a t an  age of tw o y ea rs  indicate 
that am ong  each  g ro u p , juven ile  y ield  in 
general is re la ted  to  g irth  (Table - Bot. 8). 
H igh  yielders in general, reco rd ed  h igh  
juven ile yield.

T able Bot. 8. D ata  on  g ir th  a n d  ju v e n ile  y ie ld  a t tw o  
y ears’ g ro w th

C lones G irth(cm )
Y ield '*

( g / t r e e / 10 tap)

RRII 105 10.09 9.57
PB 235 14.51 19.05
PB 260 14,87 12.07

RRIM 600 11.70 6.04
PB 217 13.54 9.47
GT 1 10.97 6.89
PB 5 /5 1 12.96 1.39
RRII 38 10,11 1.38
M ean

CD

12.13

4.38

7.91

9,80

** S ignificant a t 1% level.



The G erm plasm  D ivision continued 
activites related to the introduction, collec­
tion, conse rvation , characterisation  and 
evaluation of Hevea germ plasm .

1. In trod u ction , c o llec tio n  and co n ­
serv a tio n  o f  germ p lasm

1.1 W ickham  m ateria ls  from  secondary  d iversity  
centres

The collection of o ld e r and  elite 
cu ltivars of ind igenous an d  exotic origin, 
being conserved in the budw ood nursery  
a t RRII, was properly  m aintained.

1.2 W ild germ plasm

The 4709 w ild accessions introduced  
from Brazil, w ere properly  m ain tained  in 
thesource bush nurseries at CES, Chethackal.

2. E va lu ation  o f  germ p lasm
2.1 C onservation  ga rdens

R eco rd in g  of an n u a l g ir th  an d  
m onthly yield w ere stopped  in G arden  1 due 
to the large num ber of vacancies as a resu lt 
of w ind dam age over the years. The rem ain­
ing trees w ere m ain tained  for conservation 
and  breeding purpose. M onthly yield and 
annual girth  w ere recorded from G arden
II. Data collected from 35 clones in the 
garden  for genetic divergence studies, are 
being  processed for statistical analysis. 
M onthly girth and yield are being  recorded 
from G arden III. F low er and  seed m orphol­
ogy studies w ere initiated in a few clones. 
Q uarterly  g irth  data  w ere collected from the 
5 IRCA clones in G arden IV.

A new  garden (Garden V )com prising 
20 clones of secondary diversity  origin, was

estab lished  in a RBD w ith  th ree  rep lications 
w ith  p lo t size of 5 trees.
2.2 N ursery  e v a lu a tio n , ju v e n ile  c h a rac te r isa tio n  

a n d  ca ta loguing

L aborato ry  screen ing  for Phytophthora 
resistance w as in itia te d  in th e  so u rc e  b u sh  
nu rse ries in co llaboration  w ith  the P ath o l­
ogy D ivision, a n d  th e  w o rk  is be in g  co n ­
tinued.

F rom  the vario u s  p re lim in a ry  s tu d ie s  
conduc ted  so far, 100 g en o ty p e s  w e re  se ­
lected for fu rth e r ev a luation , b a se d  o n  y ield , 
girth , bark  th ickness a n d  n u m b e r of latex 
vessels.

2.3 Field evalu a tio n  of B razilian  g e rm p lasm

A fter pre lim inary  ev a luation , 40 g en o ­
types w ere selected from  field  trial 1990, 
based on g irth  an d  th ese  m ate ria ls  w ere 
supp lied  for the h o t sp o t screen in g  u n d e r 
the W orld Bank Project.

Q u arterly  g irth  o b serv a tio n s  w ere 
re co rded  from  th e  143 w ild  accessio n s 
p lan ted  in 1992. T est ta p p in g  on  these 
accessions w a s also  ca rrie d  o u t. O f the 50 
o rtets p lan ted  in five trials in  1992, o n e  trial 
consisting of 10 g en o types, w a s d ro p p e d  
d u e  to  h igh  vacancy  c a u sed  by  p o o r soil 
depth .

N ine o rte ts  an d  co n tro l RRII 105 w ere 
p lan ted  in RBD w ith  th ree  re p lic a tio n s  an d  
plot size of 9, in July 1994. A n o th er se t o f 
72 w ild  accessions w ere also  p la n te d  d u rin g  
the cu rren t y ea r in th ree  trials, ad o p tin g  
a s im ple lattice d esign  w ith  24 g e n o ty p e s  
and  one con tro l (RRII 105) each  a n d  half 
yearly  d a ta  on g ro w th  p a ra m e te rs  w ere 
recorded.



T he M ycology an d  P lan t Pathology 
D ivision  ca rried  o u t bo th  basic an d  applied  
research  on various d iseases a n d  pests of 
ru b b e r an d  th e ir con tro l m easures. S tudies 
w e re  also  u n d erta k en  to  a u g m e n t nutrien t 
s ta tu s  of ru b b e r g row ing  soils by inocu­
la tion  w ith  m icroorganism s and  on w aste 
u tiliza tio n  for econom ic pu rp o se s  an d  to 
p re v en t po llu tion . Screening of germ plasm  
collec tions for abnorm al leaf fall disease 
resistance an d  investigation  on the effect of 
w e a th e r  co n d itio n  on  p o w d e ry  m ildew  
disease  are  o th e r areas of research  initiated.

T he scien tists  a n d  staff of M ycology 
a n d  P la n t Patho logy  D ivision actively took 
p a r t in  o rg an is in g  the Sym posium  on Dis­
eases  of Hevea co nduc ted  by IRRDB on  21st 
a n d  22nd N ovem ber 1994 a t Cochin.

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

D ue to  p ro longed  m onsoon, incidence 
of a b n o rm a l leaf fall d isease w as very  severe

d u rin g  the perio d . S usceptib le clones like 
RRIM 600, PB 86 an d  PB 235 reg istered  
severe leaf fall in the trad itio n a l ru b b e r 
grow ing  areas. In an  ev a lu atio n  of th e  d isease 
in clone RRII 105 a t K u m aran k u d y  Estate, 
P u n alu r, 38 p e r cen t leaf fall w a s reco rded .

T h e  tr ia ls  to  e v a lu a te  o il b a se d  
m ancozeb  w as c o n tin u ed  d u rin g  the season. 
M ancozeb  70 p e r  cen t p o w d e r fo rm ula tion  
a t a do sag e  of 3.36 kg. a.i. p e r h a  gav e  h ig h er 
leaf re te n tio n  w h e n  sp ra y ed  u s in g  m icron 
sp ra y e r  in clone PB 235 a n d  w a s o n  p a r w ith  
th e  cu rren tly  reco m m en d ed  level of co p p er 
oxych lo ride (4.5 kg  a.i. p e r ha). C om bina tion  
p ro d u c ts  of M ancozeb  a n d  co p p e r oxych­
lo rid e  as w ell as  liq u id  fo rm u la tio n  of M an ­
cozeb  w e re  n o t as effective (Table -Path. 1)

In ae rial sp ra y in g  b lock tria ls  u sin g  
oil based  M ancozeb , the leaf re te n tio n  w a s 
m u ch  h ig h er w h e n  co m p a red  to  th a t in 
co p p e r oxych lo ride  sp ra y e d  area. W hile  in

T able  - P a th . I . C o m p ariso n  o f  th e  e ffec t o f  m ic ron  sp ray in g  of M ancozeb  fo rm u la tio n s  w ith  c o p p e r  oxyc h lo rid e

T rea tm en ts Form ulation
D osage 

(a.i. k g /h a )
Leaf re te n tio n  

(%)

M ancozeb  70% p o w d er 2.24 36.03 (36.76)

M ancozeb  70% po w d er 3.36 58.87 (50.03)

M ancozeb  50%  + C O C  15% p o w d er 2.24 44.29 (41.72)

M ancozeb  50%  + CO C  15% p o w d er 3.36 38.96 (3856)

M ancozeb  26%  + CO C  10% liquid 3.36 42.04 (40.30)

M ancozeb  26% + C O C 10% liqu id 4.65 47.72 (48.66)

C O C  56% p ow der 2.24 38.82 (38.52)

C O C 56% p o w d er 3.36 46.10 (42.75)

C O C 56% p ow der 4.50 5 5 5 9  (48.20)

U nsp rayed - - 20.72 (26.89)

C D  (P= 0.05) 7.77



the block m icron sp raying  tr ia l  copper Based on th is o b serv atio n , a field trial
oxychloride was found to  be better (Table w as conduc ted  at P alap illy  re g io n  on clone
- Path. 2), RRIM 600 to  s tu d y  th e  effect o f Bordeaux

Table-Path. 2. Effect of M ancozeb in  the  control of abno rm al leaf fall d ise a se  in  b lo c k  tr ia ls  in c lo n e  R R IM  600

M icron spray ing A eria l s p ray in g

Treatm ents Form ulation D osages Leaf 
(k g /h a )  reten tion  (%)

D osages
(k g /h a )

Leaf
re te n tio n  (%)

M ancozeb 70% pow der 5.00 45.39 5.00 92.72

M ancozeb 50%  + CO C 15% pow der 5.00 43.33 5.00 78.50

M ancozeb 26% + CO C  10% liquid 5.00 27.05

CO C 56% pow der 8.00 62.57 5.00 19 51

Tw o new  sp ray  oils, one m anufac­
tured  by M /s  Indian Oil C orpora tion  and 
the o ther by M /s  Cochin Refineries Ltd. 
w ere field tested. A lthough these oils gave 
satisfactory perform ance in low rainfall areas, 
it w'as n o t so  in high rainfall areas. The 
approval w as therefore deferred and  fu rthe r 
testing will be taken up.

The experim ent to assess yield loss 
d u e  to abnorm al leaf fall d isease in clones 
RRIM 600, RRII 105, GT 1 and  RRII 118 was 
continued. The crop loss recorded in these 
clones w ere 55.10, 3.26, 5.55 and  17.02 per 
cent respectively. A  new  experim ent to 
evaluate crop  loss in relation to the dosage 
of COC used in clone RRII 105 (block trial) 
has been initiated. The p re trea tm en t yield 
is being recorded ina 1976 replanting, planted 
w ith  RRII 105 in Palappilly  area of Trissur 
district.

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

In o rd er to im prove tine efficacy of 
Bordeaux m ixture 1 p er cent and 2 per cent 
sp ray  oil w ere added  to 1 p e r cent Bordeaux 
m ixture in the laboratory using  various 
em ulsifiers. It w as found that 1 per cent 
an d  2 p er cent oil in Bordeaux m ixture did 
no t cause any toxicity on sp rayed  leaves.

m ix tu re an d  oil co m b in atio n s  to  contro l 
abnorm al leaf fall d isease . T he trea tm en ts  
inc luded  w ere 1 p e r  cen t B ordeaux  m ix tu re  
+ 1 p er cen t oil, 1 p e r  cen t B ordeaux  m ix tu re 
+ 2 p er cent oil a n d  1 p e r  ce n t B ordeaux 
m ixture alone.

T he effect o f these  tre a tm e n ts  on  leaf 
re ten tion  is p re sen ted  in  T ab le -P ath . 3. 
B ordeaux m ix tu re  w ith o u t a n d  w ith  1 per 
cent oil sh o w ed  b e tte r  con tro l th a n  th a t  w ith
2 p e r  cen t o il

3. E v a lu a tio n  o f  p a n e l p r o te c ta n ts /  
w o u n d  d r e s s in g  c o m p o u n d s

A n ex perim en t w as c a rrie d  o u t to 
evaluate fung icides for the con tro l of black  
stripe d isease in the su scep tib le  clone  RRIM 
600 at Lahai E state w hich  is a h o t sp o t for 
this d isease. T he re su lts  of th e  tria l are

T able Path. 3 Effect o f B o rdeaux  m ix tu re  a n d  sp ra y  oil 
____________on  ab n o rm al le a f  fa ll d ise ase

T realm t'n l*__________  Leaf re ten tion

1% B ordeaux m ix ture  + 1%  oil 58.00

1% B ordeaux m ix ture  +  2%  oil 52.00

Bordeaux m ix tu re  a lone  56.00



p re s e n te d  in T ab le -P a th . 4. M an c o zeb  
(0.0375% a.i. an d  P hosphorous acid (0.08%
a.i.) w ere fo u n d  to be effective. T hese 
fung icides w ere recom m ended  for use in 
ru b b e r p lan ta tions.

T able Path . 4 C on tro l of b lack  s tr ip e  d isease

T rea tm en ts D osage 
(% ai)

D isease 
index  (%)

M ancozeb (Indofil M  45) 0.75 9.89

M ancozeb  (Indofil M  45) 0.375 10.67

P h o sp h o ro u s  acid (A kom in 20) 0.08 1456

M etalaxyl (A pron  35) 0.035 18.78

P hosp h o ro u s acid  (Phosget 40) 0.08 13.78

P h o sp h o ro u s  acid  (Phosjet 40) 0.16 15.89

M EM C (E m isan 6) 0.015 19.89

C D  (P=0.05) N S

M ean of th ree  rep lica tes each o f  1 block (400 trees)

4. P in k  d is e a s e

A  field experim en t w as in itia ted  on
3  y e a r old RRII 105 p lan ts a t M undakayam  
fo r p in k  d isease  control u sing  B ordeaux 
p as te , B ordeaux p aste  w ith  10 p e r cent 
m in era l oil, B ordeaux paste  w ith  2 p e r  cent 
z inc  su lp h a te , V alidacin 2 p e r  cen t a n d  
C aiixin 1 p e r  cent. T he trea tm en ts  w ere 
im p o se d  a t cobw eb stage  of the d isease and  
the p ercen tag e  recovery  of p lan ts  w as re­
co rded . T he resu lts  are p resen ted  in  Table
- P ath . 5. B ordeaux p aste  w ith  2 p e r  cent 
zinc su lp h a te  sh o w ed  num erical superio rity

T able - Path. 5. P in k  d isease  con tro l by  B ordeaux  
p a s te  and  system ic  fu n g ic id es

T rea tm en ts  R ecovery of p lan ts  %

B ordeaux  p a s te  52.0

B ordeaux  p a s te  + 10% oil 52.0

B ordeaux  p a s te  + 2%  zinc su lp h a te  56.0

V alidacin 2% 44.0

T rid em o rp h  (Caiixin) 1% 44.0

o v e r  o th e r  t r e a tm e n ts .  T h e  s y s te m ic  
fungicides w ere inferio r to B ordeaux m ix ­
ture.

S tudies on v ario u s aspects  o f p in k  
d isease incidence in RRII 105 ind ica te  th a t 
the incidence varies in d ifferen t places. P lan ts 
sh o w in g  m ore  g irth  are  found  to  be m ore  
p rone to p in k  disease . In  th e  case of s teep  
terra ins  th e  p lan ts  in  the low er h a lf sh o w ed  
enhanced  g irth in g  a n d  h ig h er p in k  d isease 
incidence. T he n u m b e r of b ra n ch es  an d  
b ranch ing  p a tte rn  in  the case of RRII 105 
favour the incidence of p in k  disease . P ink  
d isease ap p e a re d  in th e  m id d le  o f Ju n e  in
3 y ea r old p lan ts  w h ile  on ly  by  late Ju ly  in 
2 y ea r o ld  p lan ts.

A field ex p e rim en t to  s tu d y  the effect 
of prophy lac tic  ap p lica tio n  o f b io fu n g ic id es  
from  w o o d  w aste , co n tro lled  w o u n d in g  and  
cu ltu ra l op era tio n s  on  p in k  d isease  con tro l 
revealed  th a t p ro p h y lac tic  B ordeaux  p a s te  
ap p lica tio n  w a s su p e r io r  fo llow ed  b y  lime 
w ash in g  w ith  1 p e r ce n t co p p e r su lp h a te  and  
lim e w ash in g  alone. T he g irth  o f  p lan ts  
u n d e r  con tro lled  w o u n d in g  a n d  sc ru b b in g  
w as h ig h er co m p a red  to  o th e r trea tm e n ts .

5. S h o o t rot d is e a s e
T he ex p e rim en t to co n tro l sh o o t rot 

d isease u sin g  vario u s system ic  fung ic ides 
w a s c o n tin u ed  a t 2 locations viz. Palap illy  
a n d  M u n d ak ay am . T h e  trea tm e n ts , d o sag e  
a n d  th e  m ean  d isease  index  a re  fu rn ish e d  
in  Table-Path.6.

6. P o w d e r y  m ild e w  d is e a s e

A n ex p e rim en t to e v a lu a te  n ew  sy s­
tem ic a n d  n o n sy tem ic  fu ng ic ide  fo rm u la ­
tions for p o w d e ry  m ild e w  d isease  co n tro l 
in the n u rse ry  w as c a rrie d  o u t a t C h eru v a lly  
Estate. The re su lts  a re  p re sen ted  in  Table- 
P ath . 7. A m o n g  th e  fu n g ic id e s  te s te d , 
P enconazo le (0.05% ) H exaconazo le  (0 .0 1 %) 
an d  an  em ulsifiab le  co n c en tra te  o f s u lp h u r



Table-Path. 6. C on tro l of sh o o t rot d isease  u sing  sys­
tem ic  fungicides

T reatm ents Dosage

M ean disease 
index (%)

M undakaya m Palapilly

Phosphorous a d d  
(Akom in)

2 m l/l 18.6 15.0

Phosphorous acid 
(Akom in) 4 m l/l 12,7 22.0

Phosphorous acid 
(Akom in)

8 m l/l 8.7 18.0

P hosphorous acid 
(Phosjet) 1 m l/1 16.0 19.0

Phospho rous acid 
(Phosjet)

2 m !/l 18.6 12.0

Phospho rous acid 
(Phosjet) 4 m l/ l 12.7 17.0

Fosetyl-AI (Aliette) 2 g /l 19.3 20.0

M etalaxyl MZ 
(Ridom il Mz) V i 10.3 20.0

Bordeaux m ix ture 1% 8.7 15.0

SE 2.79

CD(P = 0.05) 5.90 NS

Table - Path. 7. C on tro l o f po w d ery  m ildew  disease

T reatm ents Dosage Disease
(% a.i.) index (%)

H exaconazole (C ontaf 5  EC) 0.02 36.50 ab

H exaconazole (C ontaf 5  EC) 0.01 36.90 ab

Penconazole (Topas 10 EC) 0.05 33.90 a

C arbendazim  (Jeyvistin 50 W P) 0.05 40.50 be

Carbendazim  (jeyvistin  50 WP) +

Su lphu r (Sul/ex 80 W P) 0 .025 + 0. 10 45.30 cd

Sulphur (Sulfex 80 WP) 0.20 46.10 d

S u lphu r (M icrosul 52 EC) 0.20 36.10 ab

Control (w ater sprayed) - 54.90 e

M ean a f  tour replicates. V alues follow ed by sam e 
a lphabet are not significantly  differen t (P=0.05) acco rd ­
ing  to DNMRT.

(0.20%) w ere found  to be effec tive in  re d u c­
ing d isease intensity .

7. M in o r  le a f  s p o t  d i s e a s e

Five fungicides w ere tes ted  in the 
fie ld  fo r th e ir  e ffica cy  in  c o n tro l l in g  
Gloeosporium leaf sp o t disease , w ith  w eekly  
and fortnightly applications. Statistical ana ly ­
sis of the disease index  sh o w e d  th a t Indofil 
M 45 (0.2%) R idom il M z (0.2%) an d  Bavistin 
(0.05%) w ere effective in  co n tro llin g  the 
disease and  w ere on p a r  w ith  1 p e r cen t 
B ordeaux m ixture w hen  ap p lied  a t w eekly  
in te rv a ls . W eekly  a p p lic a tio n  o f th e se  
fungicides w as fo u n d  to  b e  sign ifican tly  
superio r to  fortn ightly  ap p lica tio n  as seen 
in Table-Path. 8.

8. B io lo g ic a l con tro l

In vitro an tagon ism  of Trichoderma 
spp. w as observed  fo r Phytophthora meadii 
causing  abnorm al leaf fall. A ttem p ts  w ere 
m ade to  test the capability  of tine an ta g o n is ts  
to  cause lysis of oospores of th e  path o g en . 
A  h igher percentage of lysis of th e  o ospores 
w ere observed  w h e n  b u rr ie d  in  s terile  soil 
p re-inocu lated  w ith  th e  an ta g o n is t (Table- 
Path.9). P enetra tion  of oo sp o res  by h y p h a e  
of the an tagon ist w a s a lso  ev id en t.

Trichoderma sp p . in h ib ite d  the g ro w th  
of tw o pathogens P ythium  seleroteichum and  
Botryodiplodia Ihcobromae w h ich  cau sed  collar 
an d  roo t d iseases in  n u rse ry  se e d lin g s  w h e n  
tested  in vitro. A ttem p ts  w e re  a lso  m ad e  
to m ass m ultip ly  the a n ta g o n is ts  on ru b b e r 
w ood  saw  du st. T he tech n iq u e h a s  to be 
fu rthe r perfected.

9. H ig h  p ressu re  in je c t io n  fo r  w o o d  
p rese rv a tio n

T he p ressu re  injection eq u ip m e n ts  fo r 
injecting trees before fe lling  w a s rem ode lled  
and  the tim e for injection co u ld  be re d u ced  
to  15 m in. F u rn itu re  m ad e  o u t of co p p e r



T able  - P a th . 8. Effect o f  fu n g ic id es in  G lorosporium  leaf d isease  control

T rea tm en ts A pplication %  D isease index

Indofil M 45 (0.2%) W eekly 34.55 (35.90)

B avistin  (0.05%) W eekly 43.11 (41.02)

C alix in  (0.1%) W eeklv 72.22 (58.24)

B o rd e au x  m ix tu re  (1%) W eekly 31.78 (24.29)

R idom il M z (0.2%) W eekly 30.00 (32.87)

Indo fil M  45 (0.05) Fortnightly 56.89 (49.02)

B avistin  (0.05%) Fortn igh tly 51.44 (45.83)

C a lix in  (0.1%) Fortnightly 79.44 (63.06)

B ordeaux  m ix tu re  (1%) Fortnightly 43.66 (41.31)

R idom il M z (0.2%) Fortnighly 60.00 (50.86)

C D  (P  = 0.05) 7.67

F igu res in p a re n th eses  ind ica te  are  s in e  transform ed values; C D  is for tran sfo rm ed  values

T able  - P a th . 9. E ffect o f  Trichoderm a sp p . on  ly sis of 
o o sp o res  of P hytoph thora  m eadii

T rea tm en ts N o  observed N o. lysed %  lysed

P. meadii +
Trichodcrma sp p . 86 56 65.11

P. meadii 153 3 1.96

su lp h a te  in jected  w o o d e n  p lanks w ere found 
to b e  free fro m  insect an d  funga l attack even 
a f te r  7.5 years. Extracts from  w ood  w aste 
o f R u b b er, M ah ogony , Teak, Anjily, Jack, 
R ose w o o d  a n d  Entrolobium  w ere tested  
ag a in st Botryodiplodia iheobromae culture. 
T h e  p e rcen ta g e  of g ro w th  inh ib ition  w as 
m o re  in  rose  w o o d  ex tract (Table-Path.lQ). 
T h irty  y e a r o ld  ru b b e r trees w ere p ressu re 
in jected  each  w ith  fo u r litres of extracts 
p re p a re d  from  800 g. o f w o o d  w aste of Rose 
w ood , T eak  w o o d , Jack w ood, Anjili w ood, 
L eucenia w o o d  a n d  M ahogany w ood. C op­
p e r  su lp h a te  so lu tio n  w as u sed  for com pari­
son . T h e  trees w e re  felled and  p lanks m ade 
for fu r th e r stud ies.

T h ird  genera tion  b u d d ed  p lan ts of

T able - Path. 10. Percen tage  g ro w th  in h ib i t io n  o f
B o try o d ip lo id ia  th e a b ro m a e  o n  d if f e r e n t
grow th  m e d ia

G row th  m edia  
(W ood ex tracts from )

M ean d ia m e ­
trical 

g ro w th  (cm.)

P ercen tage  
o f  g ro w th  
inh ib ition

R ubber 7.68 0.00

M ahogony 3.20 63.14

Teak 1.76 83.33

A njily 1.05 9 4 3 5

Jackw ood 1.90 81.78

R osew ood 0.60 100.00

E nterolobium 1.42 8 821

SE 0.06
C D  (P = 0.05) 0.16

m u ta n t p lan ts  in d u ce d  by  s tre p to m y c in  
su lp h a te  w ere m ain ta in ed  a n d  o b se rv a tio n  
o n  d isease  in c id en ce  a n d  g ro w th  w e re  
recorded .

10. H o s t  p a r a s ite  in te r -r e la t io n s h ip

T o s tu d y  th e  ro le  o f n itro g e n o u s  
fertilizer on  the inc idence  o f Corymspora  lea f



spo t disease, a field trial was initiated at 
C entral N ursery , K arikkattoor w ith  differ­
en t levels of N itrogen  including the recom ­
m ended dose.

In intro stud ies  on toxin production  
by Corynespora cassiicola w as attem pted . The 
fungus w as allow ed to grow  in  potato 
dextrose bro th , rubber leaf extract b ro th  and 
Czapek 's bro th  m edia. Filter sterilized cu l­
tu re  filtrate w as extracted w ith  d iethyl e ther 
and  the residue of the e ther extract was 
assayed for its toxicity against a test bac­
terium , Bacillus subtilis. Sterilized paper 
discs im pregnated  w ith  the extracted resi­
d u e  w ere placed in Bacillus subtilis seeded 
n u trien t agar p lates an d  the inh ib ition  zone 
w as observed  after 24 h ours. Filter sterilized 
culture filterate w hen  placed on young rubber 
leaves u n d e r labora tory  conditions caused 
d isease sym ptom s on the 4th d ay  sim ilar 
to tha t in n a tu ra l incidence.

In vitro stu d ie s  on the p roduc tion  of 
hydro ly tic  enzym es by  Corynespora cassiicola 
u n d er the influence of differen t levels of 
n itrogen  w ere ca rried  out. Increased n itro ­
gen level in the m ed ium  enhanced  the 
pro d u c tio n  of hydro ly tic  enzym es espe­
cially cellulolytic enzym es.

11. R o o t d ise a se

A field trial on  brow n  ro o t disease 
co n tro l w a s  s ta r te d  a t M anikal estate , 
M undakayam . T he fungicides Calixin (2 
dozes) ie. 12.5 an d  6.25 m l. T ilt 20 m l and  
Thiride 20 g, Em isan 5 g w ere used  in 2 litres 
of w a te r for each tree. Each trea tm en t has
4 replications. -The trea tm en ts are repeated  
once in 4 m o n th s  and  observations on  the 
trea ted  p lan ts recorded  every  m onth . Tw o 
ro u n d s of fungicide trea tm en ts have been 
done.

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

T he incidence of pow dery  m ildew  in

tw o d ifferen t trials  at RRII ex p e rim en t s ta ­
tion w as recorded . C erta in  clones reg istered  
a h igher incidence of Colletotrichuni leaf sp o t 
disease.

13. S c r e e n in g  o f  g e r m p la sm  m a te r ia l/  
H P  s e e d l in g s

A total of 336 gen o ty p es  w e re  s u b ­
jected to pre lim inary  screen ing  for resist­
ance aga inst Phytophthora meadii using  
artificial inoculation  technique.

14. C ro w n  b u d d in g  e x p e r im e n t

Yield reco rd ing  from  th e  ex p e rim en ­
tal a rea  at T h o d u p u zh a , w h e re  the clone 
PB 311 w as c row n  b u d d e d  w ith  res is tan t 
clones RRII 33 an d  Fx 516, w a s c a rrie d  out. 
The in tensity  of ab n o rm a l leaf fall d isease 
an d  p o w d e ry  m ildew  d isease  in  the th ree  
crow'ns viz. PB 311, RRII 33 a n d  Fx 516 w as 
assessed. T he percen tage  leaf re te n tio n  in 
PB 311, RRII 33 and  FX 516 w as 50, 90 an d  
85 respectively.

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

A po t c u ltu re  s tu d y  w a s co n d u c ted  
to find o u t the effect o f h u m ic  ac id  a n d  lign ite  
d u st on no d u la tio n  an d  b iom ass p ro d u c tio n  
of Pueraria phaseoloides. H u m ic ac id  a t  lg , 
1.5 g an d  2 g an d  lign ite  5 g  w e re  m ixed 
w ith 500 g  soil an d  Bradyrhizobiurn in o cu ­
lated  seeds w e re  sow'n. A fter 40 d a y s  the 
p lan ts  w ere ana lysed  for v a rio u s  p a ra m ­
eters. N o d u la tio n  a n d  b iom ass  p ro d u c tio n  
w ere m o re  in  h u m ic  ac id  tre a te d  soil. 
M axim um  beneficial effect w a s  re co rd e d  at 
2 g hum ic acid level. T able-Padi. 11.

The field ex p e rim en t on  th e  d u a l 
in o c u la t io n  o f P. phaseoloides w ith  
Bradyrhizobium sp  an d  Beijerinckia sp  w as 
continued . Soil sam p les  w ere co llec ted  from  
plots u n d e r  d iffe ren t trea tm e n ts  for ch em i­
cal analysis.



T able - Path. 11. Effect o f  lig n ite  a n d  h u m ic  acid  on 
n o d u la tio n  a n d  b io m ass of P. phaseo lo ides

T rea tm en ts  N odu le  N o d u le  Biom ass
n u m b e r w eight(m g) (g)

Lignite
(5g /500  g  soil) 14 118 7.1

H um ic  acid 
( lg /5 0 0  g  soil) 12 119 7.3

H um ic  acid 
(1.5 g /  500 g  soil) 23 128 8.0

H u m ic  acid 
(2g /500  g  soil) 28 137 8,5

C on tro l 9 86 5.9

T he acid to leran t species of Azotobacter 
w as inoculated  in po ts p lan ted  w ith  ru b b er 
seed lings. T he p o p u la tio n  of the b acteria  in 
rh iz o sp h e re  so il w as e s tim a te d  a n d  is 
p re sen ted  in Table - Path. 12.

T able  - P a th  -12 . A zo to b a c ter  s p  p o p u la tio n  in  so il

n  Soil R hizosphere
(x 10J c fu /g )  (xlOs c fu /g )

15 120 32

30 140 47

45 114 50

60 117 46

16. M u sh r o o m  cu ltu re

In vestiga tion  on  th e  p o ssib lity  of 
sh itak e  m u sh ro o m  cultivation  on  ru bber 
w o o d  saw  d u s t w as ca rrie d  out. Tine fungi 
firs t p ro d u c e  w h ite  encrusta tion  on the 
su rface of m u sh ro o m  bed s w h ich  tu rn s  in to  
black  m ass  in tw o  m on ths. U p o n  w ate ring  
th e  w h ite g ro w th  aga in  ap p e are d  on  the 
surface . H ow ever, no  sp o ro c arp  w as p ro ­
duced .

17. P o llu t io n  s tu d ie s

Liquid w astes of ru b b e r processing  
factories con ta in ing  vary ing  q u an tities  of 
b io d eg ra d ab le  o rgan ic co m p o u n d s  w ere 
fo u n d  to  be a goo d  source for b iogas p ro ­

duction. Effluents from ribbed sm o k ed  sheets 
p rocessing , c ru m b  p ro c essin g  an d  latex 
cen trifuge factories w ere tes ted  in com bi­
n ation  w ith  c ru m b  facto ry  so lid  w astes, saw  
d u s t, p re d ig e sted  saw  d u s t  (m u sh ro o m  
com post) an d  c o w d u n g  for b iogas p ro d u c ­
tion. Inco rpora tion  of p re d ig e s ted  sa w d u s t 
w ith  the effluen ts re g is te red  h igh  level of 
b iogas p ro d u c tio n , d eg rad a tio n  of so lid s  as 
w ell a s  m icrobial a n d  hyd ro ly tic  en z y m e 
activities. A m ong  th e  th ree  liq u id  w astes, 
sh ee t se ru m  in co m bination  w ith  vario u s  
so lid  w astes p ro d u c ed  m o re  b io g as  w ith  
m o re  m eth an e  con ten t. C o rre sp o n d in g  to  
th is, fa vourab le  ch an g es in  to ta l so lid s , 
m icrobial an d  en z y m e ac tiv ities w e re  also  
observed .

18. R h iz o s p h e r e  s tu d ie s

T he effect o f co inocu la tion  o f an  iso­
late  of V A M  (Glomus sp) a n d  the n itro g en  
fixing bac teria  - Azotobacter sp  Beijerinckia 
sp  o r  p h o sp h a te  so lu b ilis in g  bac teria  on  the 
g ro w th  of Pueraria phaseoloides p la n ts  w as 
s tu d ie d  in po t cu ltu re . T he rh iz o sp h e re  
p o p u la tio n  o f vario u s  g ro u p s  of m icro-or- 
gan ism s an d  p la n t g ro w th  ch a rac te rs  w e re  
reco rded  an d  g iv en  in th e  T ab le-P ath . 13 and
14. T he co inocu la tion  o f VAM  w ith  v a rio u s  
g ro u p s  of bac te ria  w a s fo u n d  to  fa v o u r p lan t 
g ro w th  in  co m p a riso n  to  in o cu la tio n  w ith  
these o rgan ism s in d iv id u a lly .

A no ther ex perim en t to s tu d y  th e  effect 
o f d iffe ren t fung icides a n d  insecticides on  
VAM  co lonisation  on  roo t o f P. p haseo lo ides . 
w as in itia ted .

F ie ld  tria l to  s tu d y  th e  effec t o f 
phosphobacterial inoculation  on ru b b e r se e d ­
lings a t fou r d iffe ren t levels o f rock  p h o s ­
p h a te  w as re p eate d  a t C en tra l N u rse ry , 
K arikatoor. P eriodic g ir th  a n d  h e ig h t m ea s­
u r e m e n ts  s h o w  p o s i t i v e  e f fe c t  o f 
pho sp h o b ac te ria l inoculation .



T able - Path. 13. Effect of m ycorrh izal a n d  bacte rial inocu la tion  on rh lzo sp h cre  m ic rob ia l p o p u la tio n  of
P. phaseoloides (per g  soil)

Treatment;. Bacteria 
x  10'

Fungi
x 10’

Aciiono- 
m ycete 

x  10*

A zoto­
bacter 
x 10*

Beijerin­
ckia 
x JO3

P h o sp h o ­
bacteria  

x  10’

N o bacteraia + 
N o ihyeofrhizae 56 33 21 4 42

M ycorrhizae alone 86 52 20 8 53

Azotobacter sp  alone 74 45 22 86 5 71

Bcijermckia sp . alone 64 41 21 ~ 45 54

Phosphobacteria alone 95 49 19 14 120

Azotobacter sp  + 
m ycorrhizae 112 68 22 108 6 82

Beijerinckia sp  + 
m ycorrhizae 95 63 23 - 71 64

Phosphobacteria + 
m ycorrhizae 125 74 20 _ 19 143

C D  (P = 0.05) 6.78 6.3 5.6 4.1 4.33

Table - Pa tlx. 14 Effect of m yco rrh izae  and  bacte ria l ino c u la tio n  on grow th  o f  P. phaseo lo ides

T reatm ents Shoot 
length (cm) v\

Shoot 
'e ight (g)

Root 
leng th  (cm)

Root 
w eigh t (g)

N o d u le
N o

N odu le  
w eigh t (g)

N o bacteria + 
N o m ycorrh izae 42 7.2 17 4 64 .35

M ycorrhizae alone 111 22.3 22 8.9 115 1.42

Azotobacter sp  alone 80 15.3 20 7.9 126 1.62

Beijermckia sp  alone 88 18 23 9.0 134 1.73

P hosphobacteria alone 124 24.7 24 10.6 130 1.67

Azotobacter sp  + 
m ycorrh izae 118 26.1 26 12.07 150 1.84
Beijermckia sp  + m ycorrh izae  133 28.2 26 11.63 158 1.8
Phosphobacteria * 
m ycorrhizae 159 32.9 30 15.2 165 1.92
C D  (P=0.05) 6.36 0.78 2.45 0.65 5.28 0.11

19. B io lo g ic a l con trol o f  w h ite  gru b s
biological an d  chem ical trea tm e n ts  p ro v e d  

C om parative evaluation of biological to be effective (T il. I. ra th , r . i  A pr.li, .iliun
and chemical m anagem ent of w hite  g rubs o fth e e n to m o p a th o g u i,B a m  i ilvvn  luiirtn
infesting ru b b e r seedlings revealed th a l the w to th e m o s t  effective trea tm e n t in iv d u n in ;



T able - Path. 15.C om parative  evalu a tio n  o f  b io log ica l a n d  in se ctic id al fo rm u la tio n s  fo r  th e  m a n ag e m en t of
H olotrich ia  serrata.

T rea tm en ts D ose’ (k g /h a )
M ean  pe rcen tage  
of p lan t da m ag e  
p e r  p lo t **

p o p u la tio n / 
30 cm  '

Beauveria brongnwrtii I  x 1CT *** 4.35 (12.01) 0.00

L an d rin  15 G 25 10.95 (18.82) 0.05

Isofenphos 5 G 25 11.52 (19.15) 0.05

P hora te  10 G 25 13.66 (2150) 0.10

C arbary l + L indane  
(Sevidol 4:4 G)

25 14.35 (22.04) 0.15

H C H  10 D 100 18.60(25.58) 0.25

U n trea ted  check ' 62.00(52.00) 2.00

C.D . (P=0.05) (8.07)

* For insecticides; ** M ean for four rep lica tions a t eleven  m o n th s a fte r  trea tm ent. 
**" S p o r e s /g  o f  soil; F igures in  pa ren thes is  rep resen t a n g u la r  va lues.

th e  w h ite g ru b  d am age follow ed by L andrin  
15 C , Iso fenphos 5 G, P hora te  10 G , Sevidol 
4:4 G an d  H C H  10 D  in descend ing  o rd er 
o f m erit.

20. V e rte b r a te  an d  n o n - in se c t  p e sts

Rat b u rro w s  in  an  a rea  of 0.5 h a  of 
r u b b e r  n u r s e r y  w e re  t r e a t e d  w ith  
b ro m ad io lo n e  (Roban) baits  a t 0.005% con­
cen tra tion . T h econ tro l of ro d e n t popu lation , 
e s tim a ted  on the basis of the n u m b e r of live 
b u rro w s  of re sp ec tiv e  sp ec ies , sh o w e d  
96.47% success (Table - Path. 16).

21. B e e k e e p in g  in  ru b b e r  p la n ta t io n s

S tu d ie s  on  th e  in t ro d u c t io n  a n d  
m an ag em en t o f E uropean  bees, A pis mellifera 
w as in itia ted . Five co lonies o f Apis mellifera 
w ere m u ltip lied  in to  ten  co lon ies a t  RRII and  
the b ro o d  re a rin g  is on  the increase in all 
colonies. E u ro p e an  h o n ey  bees w e re  fre­
q u en tly  attacked  by w a sp s a n d  b irds.

22. M in o r  p e sts

Severe in c id en ce  o f M u cu n a  lea i- 
ea tin g  c a te rp illa r Tiracola plagiata w a s  ef­
fectively co n tro lled  b y  the ap p lica tio n  of 
BHC 50 W P a t 2 p er cen t co n c en tra tio n  in

Table - Path -16. Efficacy of ro b an  in  c o n tro l lin g  ra t p ests  in  n u rse r ie s

B urrow  cou n tin g  T otal R oden t specie s
pe riod  b u rro w s  Bandicota ISandicata R atlin

_____________________bengalensis indica meltada
Pre-contro l 85 52 21

Post-contro l 3 l

C on tro l (%) 96.47 98.08 95.24 91 67



the p lan tations of A rasn Rubber C orpora­
tion, K anyakum ari district.

Term ites are found to build  earthen  
galleries on the tru n k  of trees and  rem ove 
the corky layers of the tru n k  region. An 
experim ent w as laid ou t at D esam angalam  
Estate, T rissur d istrict for control of term ites 
infesting ru b b er trees. There w ere 7 trea t­
m e n ts  v iz . B H C 0.2% , a n d  0.4% , 
C h lo rpyriphos 0.2% and  0.4%, Fenvalerate
0.02% a n d  0.04% and  control w ith  three 
replications. The trea tm en ts w ere im posed 
by d renching  th e  insecticidal so lu tions a t the 
base  of trees. The final observations are yet 
to  be recorded.

It w as observed  tha t the habit of 
feeding  on the tender leaves of rubber p lan ts 
by slugs is on  the increase. T hree to four 
repeated  applica tions o f Bordeaux paste  on 
the tru n k  of p lan t a t an  interval of 45 to 60 
days dete rred  the slugs an d  snails  from 
attacking  the p lan ts. O th er host p lan ts  of 
slugs an d  snails  identified  in ru bber g ro w ­
ing  areas are Tectona grandis, Clerodendron, 
Anfractnosum, Glycosmis pentaphyUa, 
Mangifera iitdica, Artocarpus integrifolia, A. 
hirsuta, Piper nigrum, Diascorea sp . 
Amorphciplialus sp. Colocasia sp. Ailanthus 
sp. Ipomoea batata, Musa sp. Capsicum sp. 
Solatium melongena, Abelmoschus esculentus, 
Carica papaya, Pueraria phaseoloides, Tabemae 
montane, Melastoma sp. an d  Macaranga sp.

The slugs an d  snails  breed  d u ring  
June, July, A ugust and  Septem ber and  infest 
rubber p lan ts m ainly from  Septem ber on ­
w ards.

23. N e m a to d e s

A field trial to find ou t the effect of 
different g ran u la r insecticides on the con­

trol o f n em atode in festa tion  an d  its effect 
on the g row th  characteristics of rubber 
seedlings w as conduc ted . T he experim en t 
was laid o u t in a  com plete ly  ra n d o m ise d  
design  w ith  fou r rep lications. T he trea tm en t 
included  P horate, C a rb o fu ra n , A ld ica rb  
and  Sevidol at th e  ra te  of 6 kg  p e r ha. 
T he resu lts sh o w ed  th a t a m o n g  th e  d iffe ren t 
g ra n u la r insecticides used , C arb o fu ran  at 
the ra te  of 6 kg p e r  h a  is effective for the 
control of nem ato d e in festa tio n  in ru b b e r 
seedlings.

S tudies on the sp a tia l d is tr ib u tio n  of 
nem atodes in  ru b b e r p lan ta tio n  revealed  
tha t th e  density  of b o th  the p a rasitic  and  
n on-parasitic  n em a to d e s v aried  acco rd ing  
to the d ep th  of th e  soil an d  d is tance  from  
the base of the p lan t.

24. R u b b er  w o o d  p r e se r v a tio n

D iffere n t c o m b in a tio n s  o f an tifu - 
n gal co m p o u n d s  su ch  as  bo rax , bo ric  acid 
an d  Sodium  pen ta ch lo ro p h in a te , P hosp- 
h am idon  an d  O xycarboxin , M onocro to p h o s 
an d  Oxycarboxin w ere tested  fo r th e  contro l 
o f sap sta in  fu n g u s  on ru b b e r w o o d . T he 
g row th  of Fusarium sp . Aspergillus sp. 
Trichoderma sp  an d  Penicillium sp . w as 
significantly  less in  m o st of th e  trea tm en ts . 
Insect borers w ere effectively co n tro lled  by  
borax + boric acid + N aPC P , D im eth o a te  + 
O xycarboxin, D im ethoate + T r id e m o rp h  an d  
co p p er su lp h a te  + borax.

D iffusion trea tm e n t o f ru b b e r w ood 
p lanks w ith  so d iu m  p en ta ch lo ro p h en a te  in 
com bination  w ith  e ith e r  zinc  su lp h a te  or 
copper su lp h ate  w a s fo u n d  to  be very  ef­
fective fo r the p re v en tio n  of funga l and  
insect attack.



T h e  P h y sio lo g y  an d  E x p lo ita tio n  
D iv ision  con tinued  research  on b iochem is­
try , crop  physiology, stress physiology, w ater 
m an a g em en t, stock-scion in teraction , ex­
plo ita tion , tap p in g  p an e l d ry n ess  (TPD), 
in t r o d u c t io n  o f m e d ic in a l  p la n ts  fo r 
in te rc ro p p in g  etc. in ad d itio n  to the rou tine 
ass ig n m en ts  on testing  of m ateria ls, train ­
ing, ad v iso ry  w ork  an d  o th e r ex tension  
activities. O nfarm  trials on C U T w ere ex­
ten d e d  to m ore  hold ings.

1. P h y s io lo g ic a l  a n d  b io c h e m ic a l  
p a ra m e ter s  for  ea r ly  p r e d ic tio n  o f  
y ie ld

1.1 P r o te in  p r o f i le s  o f  lu to id  m e m b r a n e  a n d  
C -se rum

T he objective of th is s tu d y  w as to 
iden tify  key p ro te in s  in the latex an d  relate 
th e  sam e to  the yield p o ten tia l of a given 
clone. D e te rm ination  of the am o u n ts  a n d  the 
m olecu la r w e igh t of C -serum  a n d  lu to id  
m em b ra n e p o ly p ep tid es  w ere d o n e  in high  
an d  low  y ie ld ing  clones of Hevea using  
s ta n d a rd  biochem ical techniques. T he clones 
in c lu d ed  in th is  s tu d y  w ere C h  4, PlIB 84, 
C h  29 a n d  T jir 1 (low  y ielders) an d  RRII 
105, PB 235, PB 217 an d  PB 215 (high 
y ie ld ers). In g en era l, th e  h ig h  y ie lders 
sh o w e d  pre sen ce o f add itio n al p o ly p ep tid es  
in th e  lu to id  m em brane.

2. B io c h e m ic a l p aram eters  fo r  ea r ly  
e v a lu a tio n  o f  d r o u g h t to ler a n c e

2.1 S tu d ie s  on h e a t shock  p ro te in s

T he objective of this s tu d y  w as to 
exam ine the response  of Hevea leaf tissue 
to  h ig h  tem p era tu re  a n d  low  tissue w ater 
p o ten tia l in  te rm s of expression  of any  heat

shock  p ro te in  (s) th a t  can be re la ted  to  th e  
s tress  to lerance of a clone. H eat shock  re­
sp o n se  of th ree  clones, viz. RRII 105, G T 1 
and  RRIM 600 w e re  s tu d ie d  a t  d iffe ren t 
tem p era tu res  an d  tim e in terva ls. P ro te ins  
w ere ex trac ted  from  leaf d iscs af te r sub ject­
ing  th em  to  th e  s tre s s  c o n d itio n s  a n d  
p o ly p ep tid e  profiles w ere re co rd e d . T he 
resu lts  are inconclusive.

2.2 S tu d ie s  on  cell m e m b ra n e  s ta b ili ty

In  co n tin u atio n  of th e  ea rlie r e x p e ri­
m en ts  on  cell m em b ra n e  stab ility , a  m o d i­
fied m eth o d  w as tried  w ith  th e  leaves 
collected from  d iffe ren t clones. In one ex­
perim en t, th e  leaf d iscs  from  clone  RRII 105 
p r e h e a te d  in  a p l a n t  o s m o tic u m -  
po lyethy lene glycol (PEG 6000) so lu tio n , 
w e re  sub jected  to  h e a t shock(45cC fo r 1 hr) 
before m ea su rin g  th e  elec tro ly te  leakage. 
Both th e  s tresses w e re  a p p lie d  sep a ra te ly  
as w ell as together. C o m b in e d  effect o f the 
tw o  s tresses o n  m em b ra n e  stab ility  w a s 
m uch  g re a te r th an  the in d iv id u a l effect o f 
PEG alone  (Table - Phy. 1). H o w e v er, h e a t 
alone  cau sed  38.5% injury.

T able - Phy. I M ean  p e r  cen t in ju ry  to  KRI1 105 leaf 
d iscs

PEC P e r  cen t in jury %  inc rease
T rea tm en t (%) PEC PE G +heat o v e r  h eat

40 2.2 40.2 4.7

50 4.3 44.8 16.7

60 14.3 54.0 40.6

70 22.6 59.8 55.7

80 33.1 59.5 54 .l>

In  an o th e r ex p e rim en t leaf d iscs from  
clones RRII 105, RRIM  600, SCA TC 88 /1 1 3 , 
H a iken  1 a n d  PB 260 w e re  first im m e rsed



in PEG solution, and  then treated in hot 
w ater to m easure the stress tolerance. P er­
cent injury is given  in Table - Phy .2.

T able - Phy. 2. P e rcen t in ju ry  in  H evea  d u r in g s in g le  
and  m u lt ip le  s tre ss  trea tm ents

.Clone T em p. (°C) PEG(%) PEC + heat

RRII 105 35.3 23.3 62.3

RRIM (>00 21.5 2(3.8 49.6

SCATC 88/114 34.0 26.2 69.7

H aiken 1 18.6 21.9 47.2

PB 260 20.2 20.4 37.2

CD(P=0.G5) 3.05 NS 4.47

Significant differences am ong  clones 
indicate th a t SCATC 88 /113 an d  RRII 105 
are susceptib le to d ro u g h t an d  tem peratu re 
stresses, w hereas  clones like RRIM 600, 
H aiken  1 and  PB 260 are to leran t to  d ro u g h t 
and  tem peratu re. F u rther stud ies  are re­
quired  to  re la te m em brane stability  of a 
clone w ith  its perform ance in the field under 
stress conditions.

3. E n v iro n m e n ta l p aram ters on  y ie ld  
and  m ajor y ie ld  c o m p o n e n ts

3.1 In terac tion  of th e  en v iro n m en t w ith  y ield 
com ponen ts

T he yield a n d  m ajor y ield  com po­
nen ts  viz. initial flow  ra te  (F), d ry  rubber 
conten t (Cr) an d  p lugging  index (P) w ere 
recorded  in 12 clones at m onth ly  intervals 
a t C entral Experim ent Station, Chethackal. 
H ighest m ean annua l yield w as observed 
in clone RRII 105. T he correlation and  path  
analysis w ere w orked  o u t for y ield an d  yield 
com ponen ts w ith  env ironm en ta l param eters 
viz. m axim um  tem peratu re  (Tmax) and soil 
m oisture conten t (SM). Initial flow rate 
show ed a significant positive correlation 
w hile P show ed a negative correla tion  w ith 
yield. Path analysis reveals that P has a 
direct negative effect on yield, w hereas F 
an d  C r have a direct positive effect. Soil

m oistu re h a s  a n eg a tiv e  effect on  P, and  
Tm ax influences P th ro u g h  SM. In ad d itio n  
to that, Tm ax h as  a d irec t effect on  Cr.

3.2 E nv iro n m en ta l im pact on latex c o m p o sitio n

Latex d iagnosis p a ram ete rs  like P, Cr, 
total so lids con ten t (TSC), thiol, ino rgan ic 
phosphate  an d  sucrose w ere ana lysed  in 
w et season (July) a n d  d ry  season  (F ebruary) 
for six clones. It is observed  th a t  C r, TSC 
an d  thiols are h ig h er in d ry  season  co m ­
pared  to w et season. T his s tu d y  is being  
continued .

4. P h y s io lo g y  o f  r o o t in g  a n d  s to c k -  
sc io n  in tera c tio n

4.1 R oo ting  in  air-layere

To s tu d y  the p hysio logy  of roo ting  
in d ifferen t clones of Hevea, a ir-layering  
technique using  sp h a g n u m  m oss w a s  s ta n d ­
ard ised . T he resu lts  of a p e r lim in a ry  s tu d y  
using  differen t roo ting  m ed ia  in th ree  Hevea 
Table - Phy. 3. Effect of rooting m edia on rooting 

percent of air-layers

Clone

R ooting  (%)

S pha­
gn u m
m oss

Soil C oconu t
husk

C oconu t 
husk+  soil

RRIM 600 86.6 0 0 6 .7

RRII 105 33.3 0 0 0

G T 1 66.7 0 0 0

clones are sh o w n  in T able - P hy . 3 . This 
technique is be in g  ca rrie d  o u t in  d iffe ren t 
clones w ith  and  w ith o u t ro o t p ro m o tin g  
horm ones to assess the roo ting  ab ility  of the 
clones. P relim inary  s tu d ie s  on b iochem ical 
characteristics of roo ting  in h a rd  to ro o t an d  
easy  to root cu ltivars  w ere also  c a rr ie d  out. 
A ir-layering w as do n e  in one, tw o  an d  th ree  
y ea r old p lan ts  of d iffe ren t clones to  s tu d y  
tine effect o f age on  rooting .



4.2 Root stock-scion  in te rac tio n
4.2.1. S tu d ie s  on  p h o to s y n lh c t i c  v a r ia b i l i ty  in  

po lyc lonal se ed lin g s

Eighteen  m on th  old polyclonal see d ­
lings o f Hevea w ere used fo r s tu d y  of ca rbon  
d iox ide exchange ra te (CER) p e r  u n it leaf 
area, g ro w th  ancl leaf tra its  such  as length, 
b re ad th  an d  n u m b e r p e r p lan t. T he m ean 
a n d  ran g e of the above param eters  are 
p re sen ted  in T able - Phy. 4.

T a b le  - Phy. 4. M ean , range  a n d  covariance  in  CER 
and  leaf tra its  a n d  se ed lin g  g irth  in 
po lyc lonal se ed lin g s

Variables Mean SE CV(%) Range

CER (n mol m -s ') 8.8 0.26 25 4.1-14.3

Leaf area (cm3) 111.2 4.33 33 53-252

Leaf length (cm) 22.3 0.44 17 16-38

Leaf width (cm) 7.6 0.16 17 4.9-12,3

SLW  (mg cm-2) 6.2 0.08 11 4.3-8.5

No. o f leaves 43.0 2.08 41 15-99

Total leaf area 
per plant (dm2) 135.7 6.82 38 51-299

Girth (cm) 3.75 0.08 18 2-2-4.7

C arbon  d iox ide  exchange ra te  ranged  
from  4 to  14 nm ol m  2 s '. S im ilarly  all the 
o th e r param eters  s tu d ie d  sh o w e d  co n s id e r­
ab le varia tion  b etw een  the seed lings . E xist­
ence of such  h u g e  v ariab ility  o ffers th e  
po ten tia l for genetic exp lo ita tion  o f d e s ir­
ab le  traits. The freq u en cy  d is tr ib u tio n  of the 
p o p u la tio n  fo r CER sh o w e d  th a t m ajo rity  
of the seed lings h a d  a  CER close to  the m ean  
CER of the p o p u la tio n  w ith  on ly  a few  
ind iv id u a ls  hav in g  C ER values in th e  ex ­
trem e  ranges.

The co rre la tio n  am o n g  the above 
m entioned  pa ram eters a re  w o rk ed  o u t  (Table
- Phv. 5). C arb o n  d io x id e  ex c h an g e  ra te  
sh o w ed  a n ega tive  co rre la tion  w ith  s in g le  
leaf area, leaf b re a d th  an d  leng th . L eaf 
n u m b er p e r  p lan t exh ib ited  n eg a tiv e  co rre ­
lation  w ith  leaf size. Specific leaf w e ig h t is 
positive ly  co rre la ted  w ith  CER. T o tal leaf 
area  p e r  p lan t sh o w e d  a sig n if ican t p o sitiv e  
correla tion  w ith  g irth  of p lan ts . T o ta l ca rb o n  
diox ide fixed by th e  p lan ts  (calcu lated  from  
CER p e r  u n it lea f a rea  an d  the to ta l lea f a rea  
p e r p lan t) a lso  sh o w e d  p o s itiv e  assoc ia tion  
w ith  g irth  of th e  p lan ts.

Table - Phy. 5. C o rre la tio n  coefficien t o f CER w ith  le a f tra i ts  a n d  g irth .

Leaf Leaf
length

Leaf
SLW

N o. of 
leas'es

Total 
leaf area

G irth

CER -0.43 -0.35 -0.48 0.25 0.18 -0.20 -0.22

Leaf area 0.88 0.88 0.1 -0.38 0.33 0.37

Leaf length 0.72 -0.08 -0.38 0.25 0.22

Leaf width 0.06 0.28 -0-3S 0.41

SLW

No. of leaves

-0.09 -0.12

0.71

-0.04

0.22

Total leaf area 0.51



4.2.2. B udgrafling  of m o d e m  clones on genetically  
in d en tica l root stocks p roduced  by  a i r -  layering

Rooted air-layers of d ifferen t clones 
have been p lanted in polybags for further 
stud ies  on root stock-scion interactions. 
Genetic hom ogenity  is guaranteed  in air 
layers an d  therefore variability in the root 
stock m ateria l is rem oved. O n these geneti­
cally identical air-layers, a few' m odem  clones 
will be bu d g ra fted  for fu tu re stud ies on root 
stock-scion interations.

5. M u ltid isc ip lin a ry  s tu d ies  on tap ­
p in g  p a n e l d ry n ess  (TPD) sy n ­
drom e

5.1 Lipid composition of latex in reltion to TPD

Latex sam ples w ere collected from 
norm al an d  partia lly  d ry  trees an d  different 
lip ids in the bottom  fraction an d  rubber 
cream  w ere estim ated. Prelim inary analysis 
o f the data  show  that the conten t of total 
lipids, p h o spho lip ids  an d  sterols in  the 
bottom  fraction are  low  in the partia lly  d ry  
trees co m p a red  w ith  th e  n o rm al trees 
w hereas the conten t of triglycerides show's 
an  opposite  trend . T he above param eters in 
the ru bber cream  are low  in  the partially  
d ry  trees com pared  w ith  the norm al trees.
5.2 Latex physiology and biochemistry

A s p art o f the 1RRDB program m e on 
TPD, a case s tu d y  fo r m onitoring  changes 
in physiological an d  biochemical p aram ­
eters associated w ith  incidence of TPD was 
initiated in a new  location.

To m on ito r changes in physiological 
an d  biochem ical p aram eters in ind iv idual 
trees in a m onoclonal population  at periodic 
intervals and to relate such changes w ith 
the onset of TPD syndrom e, this s tu d y  was 
started  in O ctober 1994. Fifty trees of RRII 
105 hav e  been m onitored  for five m onths. 
Thiols, sucrose and  inorganic phosphorus 
w ere determ ined  in the latex at fortnightly  
intervals. Superoxide d ism utase assay was

done in latex of sixteen trees a t  an in terval 
of 30 days. This s tu d y  is be ing  con tinued .

6. M edicinal p lan ts  in m atu re  ru b b e r  
p lan ta tio n s

6.1 Biomass yield of m edicinal plants

The field ex perim en t laid  o u t d u rin g  
June 1992 w ith  th ree  species o f m edicinal 
p lan ts  viz. Strobilanthes ham ianus. Adhatoda 
vasica an d  Plumbago rosea w a s  co n tin u ed . 
Econom ic yields of these  species reco rded  
a t 24 an d  30 m o n th s  af te r p la n tin g  are  
p resen ted  in Table - Phy. 6.

Tabic - Phy. 6. Yield o f m edicinal plants grown in 
_______________ mature rubber plantation.

Yield (kg / h a )
Species Spacing

cm  x cm  a t 24 m o n th s a t 30 m o n th s

S trob ilan thes haenianus

FI 45 x 45 5.21 9.5

F2 45 x 45 4.1 8.3

A dhatoda vasica

FI 37.5 x 30 1.9 2.9

F2 3 7 5  x 30 2.3 3.3

Plum bago rosea

FI 37,5 x 30 1.5 1.5

F2 37.5 x 30 1.4 1.4

FI =  30 kg  N /h a  F2 = 60 kg N /h a

7. E x p lo i ta t io n  s y s te m  a n d  y ie ld

In th e  large scale trial on  th e  clone 
RRII 105, the 1 /3 S  cu t co n tin u es  to give 
h igher yield w ith  a lte rn a te  d a y 's  tap p in g , 
h i general 1 /3  S is gi v ing en c o u rag in g  re su  It. 
W eekly tapp ing  w ith  5%  E T also  g iv es  good 
yield , w ith  less lab o u r en g a g em en t.

T he trial s ta rte d  in 1985 in  c lone  RRII 
105 a t CES w as co n tin u ed . T h e  y ield  from  
the doub le cu t system  ( 2 x 7  ̂ S i t  d / 2  6 d /  
7 (t,t) w as h ig h er th an  th a t in o th e r  sy stem s



d u rin g  the year 1994-95. T w o of the trees 
u n d e r daily  tap p in g  con tinue  to g ive good 
y ield  an d  hav e  no  TPD even  in the fifth year 
of tapp ing .

S tu d ies  on  th e  effect o f d ifferen t 
exp lo itation  system s on yield and  g row th  
in  th e  clone RRII 118 w ere continued .

T he trial on  the effect of d ifferen t rest 
p e rio d  on  y ield  an d  TPD w as continued . 
R est seem s to  be beneficial in g iv ing  m ore 
y ield  w hen  com pared  tocon tinuously  tapped  
trees. G irth ing  w as also be tte r in the trees 
g iven  tap p in g  rest for one, tw o o r th ree 
m on ths.

In the y ield  cu m  explo itation  trial at 
K arnataka , g irth  d a ta  w as p rocessed  and  
acco rd ing ly  open in g  of the trees w as post­
p o n ed .

7. T a p p in g  system  fo r sm all g row ers

In sp ite  o f th e  a d v e rse  effec ts of 
d a ily  tap p in g , o ver 40 p e r cen t of sm all

g ro w ers  in Ind ia  follow  daily  ta p p in g  d u e  
to  socio-econom ic reasons. T he s tu d y  for 
iden tify ing  tap p in g  system  for su ch  g ro w ers  
w as co n tinued . G irth  increm en t w as the 
h ighest u n d e r  1 /3 S  d /1  6 d /7  in the tria l on 
th e  clone RRII 203. T he d ry  ru b b e r con­
ten t o f latex from  these  trees w e re  com ­
p arab le  to l/ 2 S d / 2  6 d /7  trees  in sp ite  of 
daily  tapp ing . It is p ro p o se d  to  ex te n d  the 
s tu d y  on th is  ta p p in g  sy s te m  to  clone  
RRII 105.

8. C o n tro lled  u p w a rd  T a p p in g  
(CUT)

T he large scale trial w a s co n tin u ed . 
T rees tap p e d  on 1 /3 S  t  J/ z S  d / 2  6 d /7  
co n tin u ed  to  g ive b e tte r  y ield . O n -farm  trials 
on  CU T w e re  fu rth e r ex te n d e d  to m o re  
hold ings. ' / 4 S T, 1 /2 S  d / 2  6 d /7  (change 
over system ) d u rin g  n o n -ra in y  a n d  ra iny  
seasons, respectively  is ideal fo r sm all an d  
m ed iu m  grow ers.

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

T he D ivision con tinued  to w o rk  on 
p rim a ry  processing , chem ical m odification, 
ru b b e r technology an d  p ro d u c t develop­
m ent.

1. S o la r  d r ie r  fo r  sh e e t ru b b e r

For so la r assisted  d ry in g  of sheet 
rubber, a so la r h ea t collector of 4m 2 a rea  w as 
fabrica ted  an d  a ttach ed  to the sm oke d rie r 
h av in g  a capacity  of 96 sheets. E valuation  
o f the p erfo rm ance of the d rie r u n d e r  d if­
fe ren t clim atic cond itions an d  load ings, is 
in  progress.

2. S u n  d ry in g  o f sh e e t ru b b e r

D ue to  non -av ailab ility  of sm oke

h ouses, sh ee t ru b b e r p re p a re d  by  m a n y  of 
the sm all ru b b e r g ro w ers  is d r ie d  in  o p en  
su n . Sun d ry in g  is n o t h a z a rd o u s  w h e n  the 
m o istu re  co n ten t in  th e  sh ee t ru b b e r is high . 
But as th e  d ry in g  p ro ceed s, the UV rays in 
su n  light can  affect th e  p ro p e rtie s  o f sh ee t 
ru b b e r adversely . H ence, a  sy stem atic  s tu d y  
h as  b ee n  taken  u p , to  ev a lu a te  th e  effect o f 
su n  d ry in g  on  q u a lity  an d  p ro p e rtie s  of 
sh ee t rubber. S heets w e re  p re p a re d  an d  
d rie d  u n d e r  su n  u sin g  tro lleys. It w a s  n o te d  
th a t 7-8 d a y s  are  re q u ired  for co m p lete  
d ry in g  of sh ee t w h e n  th e  su n sh in e  h o u rs  
w ere m ax im um , b u t th e  p o rtio n  of ru b b e r 
in  con tact w ith  th e  re a p e r  on  th e  tro lley  
becom es sticky.



3. E poxidation o f n a tu ra l ru b b er

In o rd e r to im prove the plasticity 
re ten tion  index (PRI) of epoxid ised  natu ra l 
ru b b e r (ENR) d ifferen t com binations of 
an tiox idants w ere tried. C om bined use of 
s tyrenated  pheno l (A ntioxidant SP) and 
m ercaptobenzim idazole (A ntioxidant MBI) 
in the range 0.1 to 0.25 p h r gave high PRI 
v alues (85 to 98). H ow ever, com bined use 
of 2, 2, 4- trim ethvl 1,2 - d ihydroquinoline 
(A ntioxidant HS) and  MBI in the range 0.05 
to 0.25 p h r  each, gave PRI values g reater 
than  100 in all cases.

4. S tu d ie s  on p revu lcan iza tion  of latex

S u lp h u r p revulcaniza tion  of N R latex 
w as conduc ted  a t 60, 70, 80 an d  90°C for 
d ifferen t periods. H ie  ex ten t of crosslinking, 
tensile properties, w a te r absorp tion , and 
stress relaxation characteristics of the films 
w ere determ ined . The volum e fraction of 
rubber (Vr), w hich  is a m easure of crosslink 
density  of the film s, show ed  m axim um  
value w hen  prevulcanization  w as conducted 
a t 80°C for 2h o r 90°C for lh .  A t each 
tem pera tu re  tensile streng th  an d  elongation 
a t b re ak  decreased  as th e  heating  period 
increased, w hereas m o d u lu s  increased till 
m axim um  corsslinking w as obtained , there­
afte r a decrease w as observed. W ater ab ­
so rp tion  w as rap id  an d  the ra te  of stress 
relaxation sligh tly  increased w hen the ex­
ten t of prevu lcan iza tion  increased.

5. C o m parative ev a lu a tio n  of d iffe r­
en t form s o f N R

The w ork  has been com pleted an d  the 
d a ta  analysed  statistically . Sheet rubber 
show ed com parable consistency w ith that 
of ISNR 20 in raw  rubber and  vulcanizate 
properties. The vulcanizate properties w ere 
better for shee t rubber except heat bu ild ­
up characteristics. Sheet rubber show ed su ­
periority  over ISNR 20 and  crepe rubber

in raw  ru b b er p ro p e rties  except volatile 
m atter. S ignificant d ifferences w ere n o t ob ­
served  am ong  ISNR 20, p rocessed  in the 
estate sector an d  no n -esta te  sector.

6. S h o rt s isa l f ib re -n a tu ra l  ru b b e r  
com posites

M odification of th e  m o u ld  fo r p re p a r­
ing a tim er belt w a s com pleted . U sing  this 
m ou ld  belts w ere fabrica ted  from  sh o rt sisal 
fib re  - n a tu ra l  ru b b e r  c o m p o s ite . T he 
perform ance of these belts in ac tu a l u se  is 
being  evaluated .

7. R u b b e r  m o d ified  s lo w  re lease  fer­
tilizers

C o n d itio n s  fo r p r e p a r in g  ru b b e r  
m odified  u re a  u sin g  d iffe ren t fo rm s of 
na tu ra l rubber w ere s ta n d a rd ise d . E valua­
tion of n itrogen  re lease charac teristics of the 
sam ple in soil is  in  progress.

8. R u b b e r  b len d s

In o rd e r  to assess th e  feasib ility  of 
ENR 50 as a su b s titu te  fo r n a tu ra l a n d  n itrile  
ru b b er in rice d e h u sk in g  rolls, silica filled 
vulcanizates of NR, EN R 50 a n d  NBR w ere 
com pared  fo r physical p ro p e rtie s , age ing  
and  rice bran  oil resistance. NBR sh o w e d  
a sligh t sup erio rity  o ver N R  a n d  E N R  50 
in m ost of th e  p ro p e rtie s  s tu d ie d .

9. B lends o f  d iffe re n t fo rm s  o f  N R

D ifferent form s of N R  su ch  as  sk im , 
superio r p rocessing  a n d  e p o x id ised  ru b b er 
are used  in ru bber p ro d u c ts  w ith  specific 
objectives. O ften, these  are  used  in b len d s 
w ith o ther form s of ru b b e r to  overcom e 
processing  or technological c o n stra in ts . A 
s tu d y  has been  in itia ted  to  find o u t th e  effect 
o f b lend ing  of these ru b b e rs  w ith  su itab le  
conventional grades of n a tu ra l rubber. Blends 
of skim  ru bber and  ISNR 20 a t d iffe ren t 
p ro portions  w ere p re p are d . T he raw  ru b b e r



p ro p erties , cu re  an d  scorch characteristics 
of ACS-1 co m p o u n d s  a n d  vulcanizate p ro p ­
ertie s of black  filled (H AF) m ixes w ere 
s tu d ie d . T he w a te r abso rp tion  and  d am ping  
charac teristics w ere also  eva luated . The 
b len d s w e re  fo u n d  to hav e  h igh  h a rd n ess  
an d  stiffness.

10. M o lecu lar  b rea k d o w n  o f d iffe re n t 
fo rm s o f N R

E lastom ers u ndergo  m olecular chain  
scission  d u rin g  m astication  an d  th is behav­
io u r varies  w ith  d iffe ren t rubbers. The 
o p tim u m  energy  for m astication  a n d  m ixing 
is an  im p o r ta n t  p a ra m e te r , a s  fa r  as 
processab ility  is concerned . H ence, a stu d y  
has been  in itia ted  to  deve lop  an  index  for

b reak d o w n  b e h a v io u r for d iffe ren t fo rm s of 
na tu ra l rubber. D ifferen t form s of n a tu ra l 
ru bber such as shee t, c repe, ISNR, ENR and  
su p erio r p rocessing  ru b b er w ere u se d  for 
ev a lu atin g  the b re a k d o w n  index.

11. P ro d u c tio n  an d  a p p lic a tio n  o f ru b ­
b e rised  b itu m e n

For the p re p a ra tio n  of ru b b e rised  
b itu m e n  a d efin ite  p ro p o r tio n  o f m icro  
cru m b  (ob tained  from  w aste  v u lca n iz ed  
rubber) w as d irec tly  a d d e d  to  b itu m e n  at 
160°C an d  k ep t at th is te m p e ra tu re  for 
d iffe ren t periods. T he p ro p e rtie s  of ru b b e r­
ised b itu m e n  th u s  o b ta in ed  are  bein g  a n a ­
lysed for d iffe ren t param eters .

A G R IC U L T U R A L  E C O N O M IC S  D IV IS IO N

T he ag ricu ltu ra l Econom ics D ivision 
is p rim arily  concerned  w ith  s tu d ie s  relating 
to  econom ic aspects of n a tu ra l ru bber cu l­
tivation, processing, m arketing  and  en d  uses. 
S tu d ies  on  d iffe ren t aspects of ancillary 
sou rces  of incom e an d  b y -p roducts  are o ther 
im p o rtan t areas of research. Inter-divLsionai 
co llabora tive  p ro jec ts are  also  undertaken .

1. C o m m er c ia l e v a lu a tio n  o f  p la n tin g  
m a teria ls

T his is a  co n tinuous s tu d y  u n d e r­
taken  by the d iv isio n  since 1974 to generate 
in fo rm ation  on  th e  com m ercial yield of 
p ro m in en t p lan tin g  m ateria ls. The th ird  
re p o rt o f the s tu d y  w as p u b lish e d  in 1990 
an d  the fo u rth  is u n d e r  p re p ara tio n . A 
data b ase  is being  constructed covering details 
on  tap p in g  system , density  of p lan ting , 
clonal, reg ional an d  seasonal differences in 
y ie ld  in term s o f latex an d  field coagulum .

T he d ata b ase  inc ludes field  level in fo rm a­
tion of 45 large es ta te s  fo r a p e r io d  o f 27 
y ears  (1966-1994).

2. E v a lu a tio n  o f th e  in su ra n c e  sch em e  
fo r ru b b e r  p la n ta tio n s  in th e  co n ­
text o f n a tu ra l d a m a g e

The schem e d u r in g  its first five y ea r 
period  o f o p era tio n  w a s ev a lu a ted  o n  the 
basis of th e  es tim ated  n a tu ra l  dam a g e , lo s s /  
so lvency  ra tio s  a n d  cost-benefit analysis. 
T he ex ten t of n a tu ra l d am a g e  w a s es tim a ted  
on  th e  basis of a field su rv e y  co n fin e d  to 
th e  es ta te  sec to r co v e rin g  47 u n its. T he 
av erag e  ex ten t of n a tu ra l d a m a g e  re p o rte d  
w as 0.96 p er cent o u t of w hicfi 66 p e r  ce n t 
w as accoun ted  fo r by  w ind  a n d  24 p e r  cen t 
by fire. T he s tu d y  id en tified  th e  in h ere n t 
rig id ities of the sch em e from  th e  p o in t of 
v iew  o f th e  g row ers . T he m ajo r d ra w b ac k s  
of the sch em e w ere p ro v is io n s  re la tin g  to



the non-indem nifiab le lim its for the im m a­
tu re  and  m atu re p hases as well as the system  
o f event based  paym en t of com pensation. 
Based on the findings, su itab le m odifica­
tions in the provisions of the schem e w ere 
also suggested.

3. T im e -series  a n a ly s is  o f  fo re ig n  
trade  in ru b b e r  products

The s tu d y  covering the p e rio d  from 
1971-/2 to 1992-93 show ed tiiat the present 
p a ttern  of the exports is v irtually  an  ex ten­
sion of the existing industrial structure . The 
s tru c tu re  of Indian  ru b b er goods m anufac­
tu ring  sector is dom inated  by  d ry  rubber 
p ro d u c ts  w hich accounts for a round  85 per 
cent of the gross ru bber consum ption . The 
balance  of tra d e  h ad  been  fa v o u rab le  
th ro u g h o u t the p erio d  and  am oun ted  to Rs. 
495.48crores d u rin g  the term inal year, 1992- 
93. In the post GATT scenario, the analysis 
ind icated  the necessity  to reorien t th e  export 
policy w ith  d u e  em phasis on latex based 
p ro d u c ts  to ca ter to both  dom estic and 
export m arkets.

4. M a r k e tsu r v e y o n  m e d ic in a l p lan ts

A  trial un d ertak en  by the P lant 
Physiology D ivision of RRII in 1987 in d i­
cated the technical feasibility of g row ing  six 
m edicinal p lan ts as in tercrops in m atu re  
ru b b er plan tations. A follow -up s tu d y  was 
conducted  by the D ivision to assess the 
m arket po ten tial o f these p lan ts, on the basis 
of a field survey  covering 75 random ly  
selected ayurvedic d rugm anufac tu ring  units 
and  leading dealers. The area required  to 
m eet the p resent d em a n d  is on ly  518 ha of 
rubber p lan tations and  a m ajor p a r t of 
dem and  of certain  species is m et from  
natural sources. Recognising the n arro w ­
ness of the m arket, the s tu d y  suggested  b uy­
back ag reem en ts betw een g row ers and 
c o n s u m e r s  b e fo re  r e c o m m e n d in g  
in tercropp ing  on a com m ercial basis.

5. A ncillary  p ro d u cts

The availability  of ru bber w o o d  d u rin g  
1994-95 w as estim ated  to  be 1376 th o u san d  
m 3 of w hich 826 th ousand  m 'vvas stem  w ood  
an d  saw n  tim ber su ita b le  fo r trea tm e n t 
am oun ted  to 288 th o u san d  m l  T he branch  
w ood w as en tire ly  used  by  th e  h o u seh o ld s  
and  sm all scale factories as firew ood . The 
p attern  of in d u str ia l use of s tem  w o o d  Ls 
g iven in Table - A ge. 1. T he sh a re  o f ru b b er 
w ood consum ed  by p ly w o o d  a n d  trea tm e n t

Table - Age. 1. Pattern o f  rubber wood consum ption

End uses Consumption 
('000 nr1)

Relative share 
(%)

Packing case 447 54.1

Safety match 78 9.4

Plywood 198 24.0

Treated wood 87 10.5

Others 16 2.0

Total 826 100.00

u n its  show ed  sign ifican t increase  a t the 
expense of safety m atches  an d  p ac k in g  case 
sector. A s tu d y  co n d u c ted  by  th e  D iv ision  
on  the role of ru b b e r w o o d  sec to r in  Ind ia  
in the conservation  of e n v iro n m e n t e s ti­
m ated  tha t full u tilisa tion  o f th e  econom i­
cally availab le ru b b e r w o o d  can  conse rve  
19000 ha of n a tu ra l ra in  forests on  an  an n u a l 
basis. T he rap id  rise in  th e  p rice  of n a tu ra l 
rubber d u rin g  the la te r m o n th s  of 1994-95 
affected the re p la n tin g  sch e d u le s  o f g ro w ers  
and  reduced the m ark e t availab ility  of ru b b e r 
w ood. The net resu lt w as a sign ificant increase 
in die price of ru b b e r w ood to  the ex te n t 
of m ore than  35 p e r  cent.

T he estim ated  p ro d u c tio n  of ru b b e r 
seed  oil an d  cake d u rin g  1994-95 w a s 3800 
M T an d  7050 M T respectively . T he inferio r 
quality  soap  m an u fa c tu rin g  u n its  w e re  the 
m ain  consum ers of ru b b e r see d  oil. T he 
estim ated  p  rod uction of r  u bber h o n ey  d  u ring



1994-95 w as 900 MT. T he sh are  of ru b b er 
honey  from  colonies of n ew ly  in troduced  
Apis mellifera po p u larly  know n as E uropean  
bees increased  significantly.

6. O th e r  s tu d ie s

A collaborative project w ith  the RCPT

D ivision to  s tu d y  th e  co m p a ra tiv e  p e rfo rm ­
ance of d ifferen t fo rm s o f N R  also  h as  been  
com pleted . O th e r  research  p ro jec ts in c lu d e  
s tudies on  th e  operational efficiency o f ru b b er 
plan ta tions, in p u t su b s id y  a n d  a d o p tio n  of 
m o d em  technology fo r p rim ary  ru b b e r w ood  
processing  industries.

C E N T R A L  E X P E R IM E N T  S T A T IO N , C H E T H A C K A L , K E R A L A

T he C en tra l Experim ent S tation of the 
R u b b e r R eserach  In s ti tu te  o f In d ia  a t 
C hethackal, R anni in P a th an a m th itta  Dis­
trict h as  an  area  of 254.80 ha. Long-term  field 

T ab le-C e s. 1. Rainfall

M onth Rainfall (mm)

1994

April 1940

M ay 167.5

June 4 97 5

July 640.0

August 464.7

September 198.6

October 649.7

November 221.6

December 26.3

1995

January 62.4

February 69.6

March 53.7

Total 3245.6

experim en ts d ea lin g  w ith  c lone  ev a lu atio n , 
explo itation  s tu d ie s , screen ing  o f B razilian 
g e r m p la s m , p e s ts  a n d  d is e a s e s ,  
in terc ropp ing  of m ed icina l a n d  o th e r cash  
crops h av e  been  laid  o u t in th is  s ta tio n  by  
the Botany, G erm p lasm , Physio logy , P ath o l­
ogy an d  A gro n o m y  D ivisions. O v e r 4000 
geno types of w ild  B razilian  ge rm p la sm  a n d  
122 clones of W ickham  m ateria ls  h av e  been  
estab lished  a n d  m ain ta in ed  in  th e  s ta tio n  
for evaluation .

D u rin g  1994-95, an  a rea  of a b o u t 15 
ha w as p lan ted  for d iffe ren t ex p e rim en ta l 
purposes. T he to tal c rop  p ro d u c tio n  d u rin g  
the period  w a s 151.85 t. T he to tal ra in fa ll 
d u rin g  the p e r io d  u n d e r re p o rt  w a s 3245.6 
m m  (Table - Ces. 1).

T here w ere 213 p e rm a n en t; w o rk ers  
a n d  204 casual w o rk ers  on  rolls, d u r in g  the 
p riod . T he total m an d a y s  e n g a g ed  fo r d if­
feren t op era tio n s  in  th e  s ta tio n  d u r in g  1994- 
95 w ere 71697.



the n o n - indemnifiable limits for the im ma­
ture a n d  m ature phases as weli as the sy stem 
of event based paym ent ol compensation. 
Based on the findings, suitable m odifica­
tions in the provisions of the scheme were 
also suggested-
3. T im e-series ana lysis o f foreign 

trade in ru b b er products
The study  covering the period from 

1971-72 to 1992-93 show ed that the present 
pattern of the exports is virtually an exten­
sion of the existing industrial structure. The 
s tructure of Indian rubber goods m anufac­
turing sector is dom inated by d ry  rubber 
products w hich accounts for around 85 per 
cent of the gross rubber consum ption. The 
balance of trad e  had  been favourable 
th roughout the period and  am ounted to Rs.
495.48 crores du rin g  the term inal year, 1992- 
93. In the post GATT scenario, the analysis 
indicated the necessity to reorient the export 
policy with due em phasis on latex based 
p roducts to cater to both dom estic and 
export markets.

4. M ark e tsu rv ey o n  m edicinal p lants

A trial undertaken by the Plant 
Physiology D ivision of RRII in 1987 ind i­
cated the technical feasibility of grow ing  six 
medicinal plants as intercrops in m ature 
rubber plantations. A follow-up study  was 
conducted by the D ivision to assess the 
m arket potential of these plants, on the basis 
of a field survey covering 75 random ly 
selected ayurvedic drug  m anufacturing units 
and leading dealers. The area required to 
m eet the present dem and is only 518 ha of 
rubber p lantations and a major p art of 
dem and of certain species is m et from 
natural sources. Recognising the narrow ­
ness of the m arket, the study  suggested buy­
back agreem ents betw een g row ers and  
c o n su m e rs  b e fo re  re c o m m e n d in g  
intercropping on a commercial basis.

5. A n c i l l a r y  products
Theavailabilitv of rubber w ood du rin g

1994-95 was estim ated to be 1376 th ousand  
m’ of w hich 826 thousand m ' w as stem  w ood 
and  saw n tim ber su itab le for trea tm en t 
am ounted  to 288 thousand  m . T he b ran ch  
w ood w as en tire ly  used  by the h o useho lds  
and sm all scale factories as firew ood . T he 
pattern of industrial use of stem  w ood is 
given in Table - Age. 1. T he share of ru b b er 
w ood consum ed by p lyw ood  an d  trea tm e n t

End uses C onsum ption  
( 000 m 3)

Relative share 
(%)

Packing case 447 54.1

Safety match 78 9.4

Plywood 198 24.0

Treated wood 87 10.5

Others 16 2.0

Total 826 100.00

units show ed significant increase a t  the 
expense of safety m atches and  p ack in g  case 
sector. A study  conducted  by the D iv ision  
on the role of rubber w ood  secto r in  Ind ia  
in the conservation of en v iro n m e n t esti­
m ated that full u tilisation  of the econom i­
cally available rubber w o o d  can  conserve 
19000 ha of na tu ra l rain  forests on  an  an n u a l 
basis. The rap id  rise in the p rice of n a tu ra l 
rubber du rin g  the later m onths of 1994-95 
affected the rep lan ting  schedu les of g ro w ers  
and  reduced the m arket availability  of ru b b er 
w ood. The net result w as asignif icant increase 
in the price of rubber w ood to the ex ten t 
of m ore than  35 p e r cent.

The estim ated  p ro d u c tio n  of ru bber 
seed oil and  cake d u rin g  1994-95 w a s 3800 
M T and  7050 M T respectively. T he in ferio r 
quality  soap m anufactu ring  un its w e re  the 
m ain consum ers of ru b b er seed  oil. T he 
estim ated production  of rubber honey  d u ring



1994-95 w as 900 M T. T he sh are  of rubber 
h oney  from  colonies of new ly  in troduced  
Apis mellifera po p u larly  kn o w n  as European  
bees increased  significantly.

6. O th e r  s tu d ie s

A  co llaborative project w ith  the RCPT

D ivision to  s tu d y  the co m p a ra tiv e  p e rfo rm ­
ance of d iffe ren t form s of NR also  h as  been  
com pleted . O ther research  p ro jec ts inc lude  
s tudies on the operational efficiency of rubber 
p lan tations, in p u t su b sid y  and  a d o p tio n  of 
m o d em  technology for p rim ary  ru b b er w ood 
processing  industries.

C E N T R A L  E X P E R IM E N T  S T A T IO N , C H E T H A C K A L , K E R A L A

T h e  C en tra l E xperim ent S tation of the 
R u b b e r R ese rach  In s ti tu te  o f In d ia  at 
C hethackal, R anni in P athanam th itta  Dis­
tric t h a s  an  a rea  of 254.80 ha. Long-term  field 

Table - Ces. 1. Rainfall______

Month Rainfall (mm)

1994

April 194.0

May 167.5

June 497.5

July 640.0

August 464.7

September 198.6

O ctober 649.7

November 221.6

December 26.3

1995

January 62.4

February 69.6

M arch 53.7

Total 3245.6

experim en ts d ea lin g  w ith  clone ev a lu atio n , 
explo itation  stu d ies , screen in g  o f B razilian 
g e r m p la s m , p e s t s  a n d  d is e a s e s ,  
in terc ropp ing  of m ed ic ina l an d  o th e r cash  
crops hav e  b een  laid  o u t in th is s ta tio n  by 
the Botany, G erm p lasm , P h y sio lo g y , P a th o l­
ogy an d  A gronom y D ivisions. O v e r 4000 
g enotypes of w ild  B razilian g e rm p la sm  an d  
122 clones of W ickham  m ateria ls  h av e  been  
estab lished  an d  m ain ta in ed  in  th e  s ta tio n  
for evaluation .

D u rin g  1994-95, an  area  of a b o u t 15 
ha w as p lan ted  for d iffe ren t ex p e rim en ta l 
purposes. T he to ta l c ro p  p ro d u c tio n  d u rin g  
the period  w as 151.85 t. T h e  to ta l ra infall 
d u rin g  the p e rio d  u n d e r re p o rt w a s  3245.6 
m m  (Table - Ces. 1).

T here w ere 213 p e rm a n e n t w o rk ers  
and  204 casual w o rk ers  on  rolls, d u r in g  the 
priod . T he to tal m an d a y s e n g a g ed  fo r d if­
ferent op era tio n s  in th e  sta tio n  d u r in g  1994- 
95 w e re  71697.



the non-m dem m fiable limits for the im ma­
ture and m ature phases as well as the system 
of event based paym ent of compensation. 
Bast'd on the findings, suitable m odifica­
tions in the provisions of the scheme were 
also suggested.
3. T im e-series ana lysis  of foreign 

trade in rubber p roducts

The study  covering the period from 
1971-72 to 1992-93 show ed that the present 
pattern of the exports is virtually an exten­
sion of the existing industrial structure. The 
structure of Indian rubber goods m anufac­
turing sector is dom inated by d ry  rubber 
products which accounts for around 85 per 
cent of the gross rubber consum ption. The 
balance of trad e  had  been  favourable 
th roughout the period and am ounted to Rs.
495.48 crores during  the term inal year, 1992- 
93. In  the post GATT scenario, the analysis 
indicated the necessity to reorient the export 
policy w ith d u e  em phasis on latex based 
products to cater to both dom estic and 
export markets.

4. M arketsu rvey  on m edicinal p lan ts

A trial undertaken by the P lant 
Physiology Division of RRII in 1987 indi­
cated the technical feasibility of grow ing six 
medicinal plants as intercrops in m ature 
rubber plantations. A follow-up study  was 
conducted by the Division to assess the 
m arket potential of these plants, on the basis 
of a field survey covering 75 random ly 
selected ayurvedic drug  m anufacturing units 
and leadjng dealers. The area required to 
m eet the present dem and is only 518 ha of 
rubber plantations and a major part of 
dem and of certain species is m et from 
natura l sources. Recognising the narrow ­
ness of the m arket, the study  suggested buy­
back agreem ents betw een grow ers and 
co n su m e rs  b e fo re  re c o m m e n d in g  
intercropping on a commercial basis.

5. A ncillary products
T h eav a llab ility  of rubber w ood d u rin g  

I094-Q5 was estim ated  to be 1376 th ousand  
m 'o f which 826 thousand  m ’ w as stem  w ood  
and  saw n tim ber suitable to r  trea tm en t 
am ounted to 2S8 thousand  m  . T he branch  
w ood was entirely used by the h o useho lds  
and sm all scale factories as firew ood. The 
oattem  of industrial u se of stem  w ood rs 
given in Table - Age. 1. The sh are  of ru b b er 
wood consum ed by plyw ood a n d  trea tm e n t

Table - Age. 1. Pattern of rubber wood consum ption

End uses Consumption
('000 mJ)

Relative share 
(%)

Packing case 447 54.1

Safety match 78 9.4

Plywood 198 24.0

Treated wood 87 10.5

Others 16 2.0

Total 826 100.00

units show ed significant increase a t the 
expense of safety m atches an d  pack ing  case 
sector. A study  conduc ted  by th e  D iv ision  
on the role of ru b b er w o o d  secto r in Ind ia  
in the conservation of en v iro n m e n t es ti­
m ated  tha t full utilisation  of th e  econom i­
cally available ru bber w o o d  can conserve 
19000 ha of na tura l rain  forests on an  an n u a l 
basis. The ra p id  rise in  th e  p rice  of n a tu ra l 
rubber d u ring  the la ter m on th s  of 1994-95 
affected the rep lan ting  schedu les o f g ro w ers  
and reduced the m arket availability  of ru b b er 
wood . The n e t result w as a significant increase 
in the price of ru bber wrood to  th e  ex ten t 
of m ore than  35 p e r cent.

The estim ated  p ro d u c tio n  of ru bber 
seed oil and  cake d u rin g  1994-95 w as 3800 
MT and 7050 M T respectively. T he in ferio r 
quality  soap m an u factu rin g  u n its  w ere the 
m ain consum ers of ru b b e r seed  oil. T he 
estim ated production  of rubber honey  d u rin g



1994-95 w as 900 MT. T he share of rubber 
ho n ey  from  colonies of n ew ly  in troduced  
Apis mellifera po p u larly  know n as European 
bees increased  significantly.

6. O th e r  s tu d ie s

A collaborative project w ith  the RCPT

D ivision  to s tu d y  the co m p a ra tiv e  p e rfo rm ­
ance of diffe ren t fo rm s of N R  also  h as  been  
com pleted . O th er research  pro jec ts in c lu d e  
studies on the operational efficiency of rubber 
p lan tations, in p u t su b s id y  an d  ad o p tio n  of 
m odern  technology for p rim ary  ru b b e r w o o d  
processing  industries.

C E N T R A L  E X P E R IM E N T  S T A T IO N , C H E T H A C K A L , K E R A L A

T he C en tra l Experim ent S tation of the 
R u b b e r  R eserach  In s ti tu te  o f In d ia  a t 
C hethackal, R anni in P athanam th itta  Dis­
trict h as  an  area  of 254.80 ha. Long-term  field 

Table - Ces. 1. Rainfall___________________________

Month Rainfall (mm)

1994

April 194.0

May 167.5

June 4 975

July 640.0

August 464.7

September 198.6

October 649.7

November 221.6

December 26.3

1995

January 62.4

February 69.6

March 53.7

Total 3245.6

experim en ts d ea lin g  w ith  clone ev a lu atio n , 
exp lo itation  stu d ies , screen ing  o f B razilian 
g e r m p la s m , p e s t s  a n d  d is e a s e s ,  
in terc ropp ing  of m ed ic ina l an d  o th e r  cash  
crops hav e  b een  la id  o u t in th is s ta tio n  by 
the Botany, G erm p lasm , Physio logy , P a th o l­
ogy an d  A gronom y D ivisions. O v e r 4000 
genotypes of w ild  B razilian  ge rm p la sm  an d  
122 clones of W ickham  m ateria ls  h av e  b ee n  
estab lished  a n d  m ain ta in ed  in  th e  s ta tio n  
for evaluation .

D u rin g  1994-95, a n  area  of a b o u t 15 
ha w as p lan ted  fo r d iffe ren t ex p e rim en ta l 
purposes. T he to ta l crop  p ro d u c tio n  d u rin g  
the period  w a s 151.85 t. T h e  to ta l ra infall 
d u rin g  th e  period  u n d e r re p o rt w a s  3245.6 
m m  (Table - Ces. 1).

T here w e re  213 p e rm a n e n t w o rk ers  
an d  204 casual w o rk ers  o n  rolls, d u r in g  th e  
priod . T he to tal m a n d a y s  e n g a g ed  fo r d if­
ferent o p era tio n s  in  th e  s ta tio n  d u r in g  1994- 
95 w ere 71697.



The thrust areas of research at the 
Regional Research Station, A ssam  were 
m ultidisciplinary evaluation of clones, as­
sessm ent of nutritional requirem ents under 
different fertility status of soil, diseases and 
pest m anagem ent.

1. M u lt id is c ip l in a ry  e v a lu a tio n  of 
clones

The girth  of the trees recorded in this 
trial indicated m axim um  grow th for RRIM 
600 (56.68 cm) followed by RRII 118 (56.04 
cm). The m ean yield recorded from this trial 
which was opened for tapping  in 1993 is 
given below. W hile RRIM 600 recorded die 
h ighest y ield , the DRC w as h ig h er in 
GT 1.

In the 1986 trial, g irth  was m axim um  
for clone RRIC 102 (57.07 cm) followed by 
RRII 118 (56.56 cm). In this trial, four clones 
have been  opened  for tapping  and  the

Table - Nea 1. Yield performance o f different clones

Gone Yield
(g/tree/tap) DRC

RRII 105 24-58 26.22

RRII 118 24.37 26.14

RRII 203 19.22 24.00

RRIM 600 29.70 26.32

RRIM 605 19.69 22.29
PB 86 22.05 23.06
PB 235 25.45 24.96

PB 5/51 26.73 26.17
C L 1 21.93 23.21
GT 1 24.83 26.62

rem aining are scheduled  for opening  d u rin g  
next year.

2. N u tr i t io n a l  s tu d ie s  ( im m a tu re  
phase)

The cum ulative g irth  d a ta  generated  
from the trials laid ou t at M en d ip ath e r in 
1987 and a t N ayekgaon in  1986 ind ica te  a 
positive response for the h ighest doses of 
n itrogen  (60 k g /h a).

3. In teraction  be tw een  K and  M g

G irth data  obtained  from  the experi­
m ent laid ou t in  Sorutari Research Farm  
indicated that the com bination  of the h ighest 
dose of m agnesium  (15 k g /h a )  w ith  no  
potassium  and  the highest dose of p o tas ­
sium  (40 k g ./h a ) w ith no  m agnesium  gave 
h igher g irth  increm ent. S im ilar observ a­
tions w ere re co rd e d  from  th e  tria l at 
Nayekgaon.

4. Rock p h o sp h a te  an d  S u p er p h o s­
phate  as sources o f  P fo r  y o u n g  
ru b b er

The cum ulative data  on g irth  ob ­
tained from  the trials at So ru tari Research 
Farm and  a t N ayekgaon R ubber Estate 
show ed h igher g irth  increm en t in th e  case 
of young rubber p lan ts w hich received rock 
phosphate.

5. Survey of d iseases and  pests

Pests and  d iseases su rvey  w as carried 
ou t in 47 locations in A ssam , M eghalaya and  
T ripura and  the dam ages caused  by  them  
w ere assessed by v isual scoring.

Pow dery m ildew  d isease caused  by 
Oidium heveae w as the p red o m in an t disease



no ticed  on tender leaves in all stages of 
grow th  of ru b b er plants In all the locations 
su rv e y ed . H igh disease intensity w as noti­
ce d  a t  C h a n d ra p u r, P anbari, Topato li, 
O uguri, T aranagar and  M adhuban Rubber 
estates causing  repeated m assive prem ature 
d e fo lia tio n  a n d  d ie-back  of tw igs and  
branches. Flow ers w ere also infected.

Colletotrichum  gloesosporiodes was 
noticed  on  ten d e r leaves d u ring  June to 
S eptem ber in  all the p lan tations surveyed. 
H igh  in tensity  of this disease was noticed 
w idely  in nu rse ry  p lan ts  and  in young plan­
tations. Pod  rot caused  by C. gloeosporioides 
w a s also  noticed in som e plantations of 
A ssam , M eghalaya and T ripura. Leaf blight 
c a u sed  by Pericottia heveae was noticed in 
n u rse ries  an d  young plantations.

Incidence of brow n root rot disease 
caused  by  Phellinus noxius w as found in 
so m e p la n ta tio n s  a t  T opato li, Panbari, 
C h a n d ra p u r and  O uguri in A ssam  and 
B yrnihat in M eghalaya.

M ild  infestation of term ites, slugs and  
snails  w e re  also observed in som e p lan ta­
tions of A ssam  an d  M eghalaya. Scale insect 
Saissetia nigra infestation was noticed in 
n u rse ry  p lan ts by the end of A pril to A ugust. 
S u b s e q u e n t ly  e n to m o g e n o u s  fu n g u s  
Hypacrelia reineckiana controlled the insect 
p o p u la tio n  natura lly .

6. Iso la tio n , id en tification  and m ain­
ten an ce  o f p a thogens

R outine isolation of fungal pathogens 
w as m ade from  various diseased sam ples 
of Hevea p lan ts  collected from  different 
locations an d  identified  locally. Thirty five 
fu n g a l iso la tes associa ted  w ith  various 
d iseases w ere m ain tained  as stock cultures 
for fu rth e r studies.
7. C on tro l o f  po w d ery  m ildew

In the trial on  econom ic feasibility of

su lp h u r dusting  initiated a t So ru tari Re­
search Farm, the requ irem en t of su lp h u r 
pow der per hectare p er round  w as com para­
tively h igher th an  that in the trad itional 
areas. The incidence of Oidium  leaf d isease 
w as below  10% w hen assessed afte r five 
rou n d s of dusting .

8. Control of Oidium lea f d isease  us­
ing  zinc

A trial for control of Oidium  leaf 
disease using zinc w as initia ted  in  seedling  
nurse ry  a t Sorutari Research Farm . A m ong 
the treatm ents three m onth ly  sp ra y in g  of 
C helazin liquid and  su lp h u r d u s t contro lled  
Oidium m ore effectively w hen  com pared  to 
Bavistin w e ttab le su lp h u r a n d  chelazin  
pow der.

9. P erform ance of polyclonal 
m aterials.

M ore them fifty polyclonal seedlings 
have been o pened  for tapping . T he yield 
recorded indicate that som e of the polyclonal 
seedlings perform  b etter than  the b u d d ed  
p lan ts of sim ilar age belonging  to  d iffe ren t 
clones.

10. In tro d u c tio n  an d  e v a lu a tio n  o f  
germ plasm

The Brasilian germ plasm  m ateria ls 
w ere m ain tained  properly  in  the germ plasm  
n u rse riesa t the experim ent fa rm  a t  Sorutari. 
A m ost all o f the 650 Brasilian germ plasm  
m aterials w ere test tap p e d  a t 35 cm  heigh t 
d u ring  July to A ugust, 1994. V isual scoring  
h a s  b e e n  d o n e  a n d  b e s t  p e r fo rm in g  
germ piasm s w ere identified .

11. In flu en ce  o f stocks on  scion  p e r­
form ance

Seedlings w e re  classified, un iform ly  
b u d d ed  w ith  the clone RRIM 600 an d  tran s­



planted to field. The height, no. of whorls, 
no. of leaves and total leaf area of the 
transplanted plants w ere recorded periodi­
cally.

A nother set of one and tw o y ea r old 
seedlings (40 nos each) w ere b u d d ed  and  
kept ready for transplan ting  to  repeat the 
experiment.

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 I P U R A

T he R eg ional R esearch  S ta tio n , 
T ripura , situ a ted  at the Rubber Board 
Complex at Bhalukia Tilla, A gartala has 
been equipped to undertake research work 
in the disciplines of A gronom y/Soils, Plant 
Physiology and Plant Breeding. The station 
has a sm all library, a mobile tissue testing 
la b o ra to ry  a n d  a w ell e q u ip p e d  
m eterorological oservatory. The research 
farm  a t M ohanpur has an area of 84.83 ha 
w ith 29 tapping blocks and a nursery.

1. N u trition al stu d ie s
1.1 M ature phase

This fertilizer trial is laid ou t with 
clone RRIM 600 in a 3 factorial design. The 
treatm ents consists of 3 levels of N  (0,30,60 
k g /h a); P(0, 30, 60 k g /h a ) and K (0,20,40 
kg /h a). The mean yield recorded during  
the year is presented in Table - N et.l 
Table- Net 1. A verage y ie ld  a t d ifferen t levels 

Levels of Nutrients
__ __ _ _____________0 1 2
Nutrients

N  35.87 37.16 39.08

33 68 39.42 38.96

35.94 36.98 39.19

1.2 Im m ature  phase (polybag plants)

The trial w as started with a view to 
study  the response of Hevea plants to higher

dosages of nutrients. The m ean g irth  and  
girth  increm ent for the year '94-95 is sh o w n  
in Table - N et. 2.

Table -Net. 2. M ean  g rith  a n d  g irth  inc rem en t 
( 1994-95)

Treatments Mean girth (cm) Girthincrement(cm)

Aug. 94 Feb. '95 (% increase)

T, 30:30:30 48.60 50.00 1.40

T, 30:30 (15) : 30 49.18 50.44 1.26

T, 60:60:60 51.34 52.74 1.42

T, 60:60 (30) : 60 51.18 52.46 1.28

t 5 90:90:90 48.80 50.94 2.14

T, 90:90 (45) : 90 50.61 51.96 1.35

W ater soluble form  of phospho rus in pa ren theses

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

This trial com prises tw o  clones 
(RRII 105 and RRII 118) laid  o u t in  three 
densities (D, :420, D3:606 an d  D , :824 p o in ts /  
ha) and three levels of NPK (M :40:40:20, 
M2:60:60:30 an d  M3:80:80:40). T he g irth  d a ta  
recorded revealed tha t p lan ts  u n d e r  the 
low est density  attained  the h ighest absolu te 
girth. H ow ever, the p lan ts  u n d e r  the low est 
density  experienced m ore w ind  dam age. 
The dosage 60N : 60P :30K w as o p tim um  
for the atta inm en t of m axim um  g irth  u n d e r 
the low est density . A devasta ting  s torm  
affected the trial in A pril, 1994 and  alm ost 
30 p er cent p lan ts w ere destroyed .



3. F orm s and  p la c em e n t fertilizers

3.1 P h o sp h atic  fertilize rs (im m ature  phase)

This trial is being  conducted  to com ­
p a re  the efficiency of different sources of 
phospatic  fertilizers in rubber. The clone 
used  is RRIM 600. The trial w as opened 
for ta p p in g  in  1994 b u t since excessive late 
d r ip p in g  w as noticed tapp ing  had  to be 
ab ru p tly  sto p p ed  d u ring  winter.
3.2 M ode of fertilize r app lica tion  <N and  P)

It w as observed tha t a com bination 
o f am m o n iu m  su lphate  and single super 
P h o sp h ate  app lied  as band  continued to 
give the h ighest g irth  35.04 cm. How ever, 
a com bination  of am m onium  sulphate and 
rock  p h o sp h ate  applied  as band  was found 
to p ro v id e  m axim um  girth  increm ent (13.98 
cm ) d u rin g  the year. A m ong all the place­
m en t trea tm en ts the band application was 
fo u n d  to  favour g irth  increm ent the m ost.

4. A g r o - e c o lo g i c a l  a n d  s o c i o ­
e c o n o m ic  im p a c ts

4.1 L itte r  fa ll , accum ulation  and  decom position

T his trial com m enced d u ring  Febru­
a ry  1993 w ith  the objectives (a) quantifica­
tion o f to tal litte r fall in the m atu re phase 
(b) to  s tu d y  the ra te  of decom position of the 
litte r (c) to  analyse the nutrien t content of

Table- N et. 3. L itter  fall

T otal litter 
fall 

(h a /y e a r)

M ean litter A nnual 
s tand ing  decay 
crop  (k g /h a )  constant

Leaves 4966.0 170.30 192

T w igs 1917.8 47.18 4.06

Petioles 960.6 30.02 3.20

Total 7844.0 247.38 3.17

th e  litte r and  (d) to assess the total litter. 
F rom  the d a ta  collected d u ring  the period 
u n d e r  report, the inferences d raw n  are 
p ese n te d  in  Table N et. 3.

5. C lon e trial

5.1 C lone trial (1979)

The yield data  on  BO 1 panel show ed 
the follow ing h ierarchy in yield : PB 235, 
RRIM 600, RRII 105, RRIM 703 an d  RRII 203. 
Basd on an  index com bining  yield and  
stability, RRIM 703 w as observed  to be the 
m ost stab le am ong th e  clones.

5.2 & 5.3 C lone tr ia ls  (1987 a and  b)

T h e se  t r ia ls  fo r  e v a lu a t io n  of 
m ultidisciplinary aspects and  s tress  to ler­
ance w ere sum m arily  abandoned  d u e  to 
extensive dam ages caused  by  high  velocity 
w inds.

6. B ree d in g  and  se le c tio n

6.1 H alf-sib  p ro g en y  evalua tion

This trial w as laid ou t to identify  
useful recom binants on  open  po llina tion  
and  for evaluating  their o w n  progenies. 
Fort}' n ine recom binants along w ith  fifteen 
female paren ts  w ere laid  in  a trial follow ing 
tw o dim enstional lattice design. T he m o r­
phological characters of the can d id ates  w ere 
recorded.

6.2 Full-sib  p rogeny  evalua tion

T w enty seven  cross com binations  
from h an d  pollination p ro g ram m e (1991, 
1992 and  1993) w ere m ultip lied  fo r ev a lu ­
ation  in com parison  w ith  paren ts. T hese 
genotypes are from  crosses involv ing  six 
clones viz. PB 86, SCARC 88 /1 3 , G11, RRIM 
600, RRII 208 an d  RRII 105. T he com parative  
trial for evaluation  will be laid  o u t d u rin g  
1995.

6.3 E valuation  o f  po lyc lonal se ed lin g s

T he trial w as in itia ted  d u rin g  1987.
104 seedlings, w hich  a ttained  tappab le  g irth  
w ere opened  and  y ield  eva luation  is be ing  
done on  the basis of d ry  ru b b e r from  in ­
d iv idual trees.



7. G erm plasm  conservation , eva lu a­
tion  and m ain tenance

As m an) as 366 clones from Am azo­
nian collection (rRRDB, 1981) are being 
m aintained. On the basis of girth data, 104 
genotypes were selected for multiplication 
and  evaluation. Of these, 81 genotypes were 
brought u nder a com parative trial for yield 
evalution with RRIM 600 as control.

8. E ffect o f  lo w  tem perature on  grow th
Data on photosynthesis was recorded 

for 15 clones in im m ature phase during

Septem ber 1994 to M arch 1995. A p re lim i­
nary analysis show ed th at net p h o to sy n th e­
sis rate has definite positive re la tionsh ip  
with transpiration.

9. E ffect o f  lo w  tem p erature  
on  y ie ld

Ten clones w ere selected fo r in tensive 
s tudies on the effect o f low tem p era tu re  on 
yield and  yield com ponents. Data on p lu g ­
ging index, total volum e of latex, d ry  ru b b er 
content, sucrose and  inorganic p h o sp h o ru s  
w ere recorded every week. Data are being  
analyzed.

R E G IO 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

The Regional Research Station, Tura, 
concentrated on various projects in relation 
to evaluation of high yielding and  disease 
resistant clones w hich will be suitable for 
Garo Hills conditions.

1. F ield  exp er im en ts at G anolgre

1.1 M ultid isc ip lina ry  evaluation of clones

O n the basis of girth recorded in ten 
clones from 1985 trial, RRII 203 (54.77 cm), 
PB 235 (54.45cm), RRIM 600 (54.06 cm) and 
RRII 118 (53.86 cm )' have attained m axi­
m um  girth  while G1 1 (45.67 cm) and PB 
5 /5 1  (43.58 cm) show ed m inim um  grow th. 
O n the o ther hand , in the 1986 clone trial, 
RRIC 105 (54.68 cm), PB 311 (49.02 cm) and 
RRII 208 (48.81 cm) show ed m axim um  girth 
and the m inim um  girth  was recorded in 
clones RRII 5 (40.22 cm) and  PCK 1 (37.85 
cm).

1.2 Perform ance of polyclonal seedlings

The polyclonal seedlings w ere planted 
during  1990 to evaluate their perform ance 
in com parison to o ther high yielding clones.

It has been observed that these seed lings 
have attained an average g irth  of 12.58 cm. 
Generally, grow th of these seed lings are 
satisfactory.

1.3 R u b b er based  cropp ing  system

The g row th  perform ance of ru b b e r 
(RRIM 600) and  tea w ere better than  orange 
un d er this trial. H ie  yield of green  tea 
leaves was encouraging  a n d  d u rin g  the y ea r 
509 kg of green tea leaves w ere h arvested .

1.4 Block p lan tation

RRIM 600 has been p lan ted  in  tw o 
different hillocks as a  block p lan tation . T hese 
p lan ts have a ttained  an  averge  g irth  of 
40.85 cm.

2. F ie ld  ex p er im en ts  at D ar ech k g re

2.1 M ultid isc ip lina ry  evalua tion  of clones

D ue to  h igh  elevation , all clones 
pla-nted in this trial w ere adverse ly  affected 
and  only 45 p lan ts are suriving. T hese p lan ts  
show  re ta rd e d  grow th.



2.2 In te rc ro p p in g  w ith  pe ren n ia l crops

U nder this trial only tea and  orange 
are  surv i ving. D uring the year orange plants
w e red a m a g ed b y  elephants while thegrow th
of tea is good. Rubber d id  not grow at this 
e levation  (1100 MSL).

3. E x p e rim e n ts  in  p la n t p a th o lo g y
3.1 P lan t d iseases

N o serious outbreak  of any rubber 
d isease w a s recorded d u ring  the period, 
except incidence of Outturn heveae during  
1994. T he d isease was controlled to a 
considerab le ex ten t by dusting  su lp h u r in 
time.

3.2 M u sh room  cu lture

Pure cu ltu re  of m ushroom  of the 
species Plmrolus flabellatus, P. sajor caju and 
P. ostreatus w ere m aintained. The spaw n 
of ed ib le  m ushroom s w ere p repared  and 
d istribu ted .

3.3 M ic rob io log ica l s tud ies

The fungi isolated from  forest soils 
in c lu d ed  Pencillium  spp ., Cephalosporium 
corem ioides, C ladosporium  harbarum , 
Aspergillus spp . an d  yeasts. There was 
q u an tita tiv e  varia tion  in the strate  betw een 
th e  soils from  differen t forests.

3.4 L itter  decom position

This s tu d y  show ed that u n d er natural 
cond itions the rubber leaf litter decom poses 
q u ite  read ily  and  the p lan t rem ains after 7 
m o n th s  w a s found  to be only 20.3 p e r cent. 
T he soil m icroflora, w hich accelerates de­
com position , w ere isolated.

4. R e se a r c h  p r o g r a m m e s  in  p la n t  
p h y s io lo g y

4.1 E ffect o f w in te rin g

T he m in im um  tem perature during  
th e  w in te r period  w as 4.5°C. All the clones

included in the trial show ed negligible girth  
increm ent d u ring  w in ter d u e  to  adverse 
effect of low tem perature. All the clones 
d e fo lia te d  in  J a n u a r y /F e b r u a r y  a n d  
refoliated in M arch.

4.2 Effect o f  d if fe ren t aspects o f  slope

The p lan ts (RRIM 600) g row ing  on 
low er side of W est - South W est aspect of 
slope has a ttained  44.61 cm  g irth  w h ile on 
Nortli East aspect it w as only  40.76 cm. 
Plants grow n on the u p p e r s id e  of s lope 
show ed 39.39 cm  an d  38.66 cm  girth  respec­
tively. Soil m oisture conten t w as also h ig h er 
in SSW slope than  in the latter.

4.3 Bud sp ro u tin g  in  po lyhouse

To find o u t the sp ro u tin g  percen tage 
of bu d d ed  stum ps in polybags in side and  
outside the po lyhouse d u rin g  w in te r season 
at 600 m  elevation, an  experim ent has been 
laid ou t and  100 nos of b u d d e d  s tu m p s  of 
RRIM 600 has been p lan ted  in each m on th  
during  Nov., Dec., Jan and  Feb. m on ths in 
and outside the polyhouse. P lan ts kept 
inside the po lyhouse alw ays show ed  m ore 
than 50 p e r  cent sp ro u tin g  w h ile those 
outside show ed less than  15 p e r cent sp ro u t­
ing d u rin g  w in ter period . T he g ro w th  of 
p lan ts w ere also better inside the po ly  house.

4.4 Physio log ical evalua tion  of clones

C lonal varia tion  in g irth  increm en t 
du rin g  different seasons am ong  the ten 
clones of Hevea has been  observed . All the 
clones show ed h igher girth  increm ent d u ring  
rainy season than  d u rin g  d ry  an d  w in ter 
season. PB 235 show ed  h ig h er g irth ing  
d u rin g  all seasons follow ed by RRIM 600 
and  RRII 203. G irth ing  w a s less in  PB 5 /  
51, G1 1 an d  GT 1 in  all th e  seasons. A 
negative correlation w as observed  betw een  
g irth  and  stom atal conductance an d  also 
betw een girth  and  transp ira tion  ra te  in 10 
clones of Hevea w hile a positive correla tion



existed betw een g irth  and leaf tem perature 
of these clones.

4.5 E valuation of yield

The study  was started in November 
1994 using the trees in the 1985 clone trial 
to find ou t the yield variation am ong the 
clones under high elevation condition in 
West Garo Hills of Meghalaya. Only three 
clones (RRIM 600, PB 235 and  RRII 203) have 
attained tappable girth. Tapping w asstarted  
on l / 2 s  d /2  system. H igher DRC and 
plugging index were observed in die clone 
PB 235.

5. E xperim ents in  agronom y

5.1 In tercropping

The average girth  of the clone RRII105, 
intercropped with cover crops, banana and

pineapple, has attained  35.6 cm 30.6 cm  and 
28.9 cm respectively- D uring the year, a  total 
o f 2589 nos. of p ineapple fru its  an d  124 
bunches of banana w ere harvested . Al­
though, cyclones affected bananas th e  ru b ­
ber trees w ere not dam aged in  in terc ropped  
area. Rabbit rearing as an  alternate  source 
of income during  die im m atu re  p h ase  of 
rubber by feeding them  w ith  only  Puera ia 
cover crop was no t qu ite  successful.

5.2 W eed control

To control the noxious w eed , lmperata 
cyl'mdrica in the rubber p lan ta tions, chem ical 
w e e d ic id e s  g ly p h o s a te  a n d  p a r a q u e t  
(Gramaxone) w ere tried at d iffe ren t con­
centrations. The pre lim inary  resu lts  in d i­
cated that use of g lyphosate w a s m ore 
effective as com apred  to  paraquet.

R E G IO N A L  R E S E A R C H  S T A T I O N , K O L A S IB , M I Z O R A M

This trial w as started in the year 1985 
w ith 10 clones. The average girth  of the 
different clones are presented in Table - 
N ez.l

Table-Nc2. 1 G row th  of d ifferen t clones

Clones M ean girth  (cm)
RRII 105 53.30
RRII 118 62.33
RRII 203 58.84
RRIM 600 61.86
RRIM 605 59.20
PB 86 48.00
PB 235 6333
PB 5/51 54.40
Gl 1 52.25
GT 1 54.98

The clones PB235, RRII 118 and RRIM 
600 recorded higher girth. H ie trees will 
be opened for tapping during  next year.

2. P o ly clo n a l seed  gard en

A polyclonal seed gard en  w as es tab ­
lished  in 1988-89 w ith  sev e n  d iffe re n t 
clones nam ely RRII 105, RRII 118,SCATC 
93-114, RRIM 600, RRII 300, GT 1 and  PB 
235. The clone SCATC 93-114 re co rded  the 
highest g irth  of (45.72, 44.63 an d  44.88 cm) 
at the foot hill, M id hill an d  Hill top  respec­
tively.

3. Influence of physiographic features
on  grow th

The trial w as s tarte d  in l987  to s tu d y  
the influence of physiographic features on 
g row th  of Hevea w ith  RRII 105. It h as  been 
observed that the rubber p lan ts in the eastern  
s lopeshave th eh ig h es tab so lu teg irth  (Table



Table-N ez.2  Effcct o f aspect o f  s lope  on girth

A spect G irth  (cm)

N orth 25.80

South 28.91

East 31.04

W est 30.04

4. W ee d  m a n a g em en t

It w as observed  tha t glyphosate (5 1/ 
ha) fo llow ed by G ram axone (4.5 1 /h a ) at 
50 p e r  cen t w eed  regeneration  as b lan k e t/ 
sp o t app lica tion  w as the m ost economic 
schedu le  a n d  w as superio r to m anual weed 
contro l.

5. N u tr it io n a l trial

This tria l w as started  in 1992 in RBD 
d es ig n  w ith  six trea tm ents and  four repli­
ca tions using  clone. It w as observed that 
trea tm e n t w ith  N PK  in tw o splits gave the

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

A t R e g io n a l R e se a rc h  S ta tio n  
N a g rak a tta , W est Bengal, different trials are 
in p rogress  to s tu d y  the nutritional require­
m en t of Hevea and  identify the best fertilizer 
ap p lica tio n  schedule , evaluation of clones, 
perfo rm ance of differen t clone blends and 
exp lo ita tion  system s. The station has a sm all 
a rea  u n d e r nursery.

1. N u tr it io n a l s tu d ie s

In the trial initia ted  in 1989 am ong 
d iffe ren t levels of n itrogen, significantly 
h ig h er g irth  (41.1 cm ) was recorded a t 60 
kg N  p e r  h a  w hich is on par w ith 40 and 
20 kg. N  p er h a  (Table-Neb. 1). Similarly 
app lica tion  o f 40 kg K p  per ha recorded

highest absolute girth , p lan t he ight and  
branching heigh t follow ed by the trea tm en t 
50:50:25 in tw o splits.

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

It has  been observed  in this trial tha t 
treatm ent w ith  sow ing  cover crop  in patches 
show ed the highest n u m b er of nod u les  per 
plant an d  covered  m axim um  area. H o w ­
ever, the h ighest g irth  an d  p lan t h e igh t for 
rubber w as noticed  in trea tm en t w here cover 
crop w as sow n in sing le strip .

7. S tu d ie s  on  lo w  in p u t  
a g ro tech n o lo g y

O f the th ree on -  farm  trials in itia ted  
during  1994 tw o w ere ab a n d o n ed  d u e  to 
non-cooperation of farm ers. In the th ird  
trial, a total 943 polyclonal s tu m p s  w ere 
p lanted of w hich 694 p lan ts su rv ived . The 
effect of tim e of p lan ting  a n d  size  of po lybags 
and p lan ting  pits will b e  ev a lu ated  in  this 
trial.

. N A G R A K A T T A , W E S T  B E N G A L

signficantly h igher girth . P ho sp h o ru s  ap ­
plication d id  no t significantly  favour g irth  
increm ent. N u trien t in teraction  effect w as 
found to  be non-significant. A verage an n u a l 
g irth  increm ent (Dec. '93 to  Dec. '94) d u e  
to fertilizer applica tion  ranges betw een  7.6 
cm to 8.3 cm.

To s tu d y  the n u trien t use efficiency 
of rubber in Dooars, an  experim en t w as laid 
ou t in RBD w ith  4 rep lications in 1993 w ith  
five different schedu les o f fertilizer ap p li­
cation to identify  the fertilizer app lica tion  
schedule for m axim um  n u trien t use effi­
ciency and  g ro w th  T he an n u a l increm ent 
in g irth  w as h igher in  th ree sp lit applica tions



Tabte-Neb. 1. Effect o f  differen t levels o f N,P,K. on
girth

Treatm ent Girth (cm) G irth increment (cm)

No 38.8 8.2

N20 40.2 8.0

N4U 40.5 7.6

N60 41.1 7.9

SEM f 0.67

CD (P = 0.05) 1.31

PO 39.9 7.8

P20 40.1 7.9

P40 40.4 8.0

SEM + 0.56

CD (P = 0.05) NS

KG 39.4 7.7

K20 40.2 7.8

K40 40.9 8.3

SEM + 0.58

CD  (P = 0.05) 1.13 Interaction : NS

(33.3% each) of fertilizer whereas increm ent 
in height w as more in tw o split applications 
(50% each).

2. M u lt id is c ip lin a r y  e v a lu a tio n  o f  
clon es

2.1 C lone tria l (1990)

In one trial significantly higher girth 
was recorded for clone RRII 118 (37.0 cm) 
which was on p a r with clones RRII 203, RRII 
300 and PB 311. In the other clone trial no

significant difference in g irth  w as observed  
am ong different clones.

2.2 C lone trial (1991)

M axim um  girth  w as recorded  in RRIC 
102 (20.9 cm) PB 310 (20.8 cm ) and  RRIM 
600 (20.8 cm). G irth increm ent p e r  yea r w as 
6.0 to 8.7 cm in the different clones in th is 
trial.

2.3 C lone trial (1993)

In the experim ent laid  o u t a t  D ooars 
during  1993 m axim um  g irth  w as reco rded  
in RRIM 600 (9.4 cm) follow ed by  RRII 105 
(8.8 cm). In the case of height, m axim um  
was recorded in RRIM 600 (321.1 cm ) fol­
lowed by RRII 105 (281.5 cm).

3. E xplo ita tion  sy ste m

The trial w ith  clone RRIM  600, laid 
ou t in the year 1991 aim s at identification 
of the best system  of explo itation  u n d e r local 
condtions. The p lan ts are m ain ta in ed  well 
in the trial.

4. C lo n e  b len d

This trial was laid o u t in 1992-93 to 
study  the perform ance of d iffe ren t clone 
blends in com parison to m onoclonal p o p u ­
lation of RRII 105. P lan ting  in  the trial has 
been com pleted.

5. B lock  p la n tin g

The three clones viz. RRII 105, RRIM 
600 and RRII 300 p lan ted  as block p lan ting  
in the year 1993 to s tu d y  their perform ance 
in W est Bengal are being  m ain tained .



T h e  R e g io n a l R esea rch  S ta tio n , 
D apchari, M aharash tra , concentrated re­
sea rch  activ ities on irrigation, p lan t physi­
ology, clone evaluation  and  related fields.

1. Irr iga tion  sy ste m s

Irrigation  experim ent in clone RRII
105 w as continued . P lants with basin ir­
rigation  trea tm en t recorded com partively 
h ig h er g irth  than  p lan ts w ith  d rip  irrigation 
(Table - D ap .l) . The control plants show ed

T able - D ap .l. Effect o f irrigation  on g row th

T rea tm en ts  M ean grith  
(cm)

M arch 1995

G irth increment 
(cm)

A pril 94 - Mar. 95

T1 contro l 
(N o  irrigation) 39.15 3.49

T2 1.00 ETc, Basin 5255 3.00

T3 0.75 ETc, Basin 52.34 2.61

T4 0.50 ETc, Basin 50.15 3.46

T5 0.75 ETc, D rip 49.34 3.41

T6 0.50 ETc, D rip 49.78 4.77

T7 0.25 ETc, D rip 46.50 3.%

SE + 1.57 0.53

C D  (P=0.05) 2.42 1.15

significantly  less g row th  com pared to that 
of all irriga tion  treatm ents. Plants under
1.00, 0.75 an d  0.5 ETc levels of irrigation 
trea tm e n ts  w ere opened  for tapping  May 
1994 w hereas  those u n d er 0.25 ETc and 
con tro l p lo ts have no t attained  tappable 
g irth . This revealed  tha t irrigation reduced 
the im m atu rity  period . The m ean annual

g irth  increm ent w as found to be low er in 
tappable plants of irrigation trea tm en t than  
the control (unirrigated an d  im m ature) w hich 
indicated that exploiation had  profound 
im pact on grow th  of plants.

2. E ffect o f  irr igation  on  y ie ld  and  
y ie ld  co m p o n en ts

Hose irrigation trea tm en t w as contin­
ued in which both  RRII 105 and  RRII 118 
clones w ere treated w ith  th ree levels viz.,
1.00, 0.75 and  0.50 ETc. A m ong the tw o 
clones, RRII 118 w as found to be v igorous 
and its grow th response to  irriga tion  was 
also better than RRII 105 (Table-Dap.2). 
How ever, w hen the yield poten tial w as 
com pared, RRII 105 reco rded  high  perfo rm ­
ance in all irrigation tretatm ents.

Table • Dap.2 Effect of irr iga tion  on  g ro w th  a n d  y ie ld

Treatm ents M ean g irth  (cm) 

M arch 1995

M ean d ry  ru b b er 
yield
( g / tr e e / ta p )

RRII 105 RRII 118 RRII 105 RRII 118

TO Control 46.03 49.70 29.00 23.15

T1 (1.00 ETc) 55.08 61.81 42.67 30.30

T2 (0.75 ETc) 53.66 64.12 37.15 32.08

T3 (0.50 ETc) 52.87 54.82 395 0 24.04

SE± 4.13 4.13 5E± 3.97

CD  (F=0.Q5) 10.11CD (P=0.05) 9.71

SE± 1.27 se t 1.20
C D  (P=0.05)** 2.93CD (P=0.05) 2.77

•for irrigation trea tm ent ** for clones



The Regional Research Station at 
D henkanal, Orissa continued investigations 
on agrom anagem ent techniques and  done 
evaluadon for the drought prone areas in 
Central Orissa.

1. E xperim ental p lan tin g

In this clone trial planted in 1987 
m axim um  girth  was recorded in clone 
RRIM 600. Clone RRII 105 show ed the 
lowest girth  am ong the three clones (Table 
Ori. 1).

Table - Ori. 1. M ean girth  of three clones

Clone Girth (cm)

RRII 105 32.1

RRIM 600 35.9

G T 1 34.4

2. P o lyclon a l s e e d lin g s

M onitoring of grow th was continued 
in po lyclonal p lan ts . The g ro w th  of 
polyclonal plants w ere satisfactory.

3. C lon e ev a lu a tio n  (1990)

O bservations on  g ro w th  w e re  re­
corded in 10 clones. C lone RRIM 600 and  
SCATC 93/114 continued  to record  h igher 
girth  (Table - Ori. 2)

Table-Ori. 2. G row th  of 10 clones

Clone G irth  (cm)

RRIM 600 23.9
RRIM 701 20.1
RRII 300 20.3
RRII 208 22.0
RRII 5 21.6
PB 310 2 2 5
SCATC 88/113 20.1
SCATC 93/114 23.7
H aiken 1 21.3
PCK 1 19.6

4. C lo n e  e v a lu a t io n  (1991)

G row th m easu rem en ts of 9 clones 
and polyclonal p lan ts w ere recorded . H igher 
girth  w as recorded in clone G T 1 (17.1 cm ) 
and  RRIM 600 (16.5 cm ) a n d  the low est PCK 
2 (12.8 cm).

R E G IO N A L  R 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 Regional Research Station estab­
lished a t Sukma, Bastar D is t., M adhya 
Pradesh continued its research activities. 
The station has a small area under seedling, 
bud  w ood and polybag nursery.

Field experim ents w ere laid ou t in 
1993-94. A lthough casualties had  occurred 
in tine initial stages the vacancies were filled.

1. N u tritional trial

This trial was laid ou t in RBD with
4 doses of nitrogen and  5 replications. H ie

clone used  w as RRIJ 105. This ex perim en t 
aim s a t finding ou t the o p tim u m  d o se  of 
N  requirem ent for ru bber in B astar region.

2. In flu en ce  o f cu ltu ra l o p e ra t io n s  
and soil p ro p ertie s  on  g ro w th

The trial was started  in 1993 to s tu d y  
the influence of d ifferen t cu ltu ra l o p era­
tions. The add ition  of fa rm yard  m anure , 
biofertilizer an d  in tercu ltu ring  h a d  g iven 
uniform  p lan t g row th  w ith  no  casualty  in 
the initial stages.



T h e  R eg io n a l R esea rch  S ta tio n , 
Pad iyoor w as s tarte d  d u ring  the year. An 
area  of 40 ha w as procured  for establishing

the station. A seedling  nurse ry  w as se t up. 
Location specific field  tria ls  are  be ing  
program m ed.

H E V E A  B R E E D IN 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

T he follow ing field trials w ere in 
progress  a t th e  H evea Breeding Sub-station 
lo c a te d  a t  N e tta n a , D. K. d is tr ic t of 
K arn atak a  State.

1. T ria l o n  gro w th , y ie ld  and exp lo i-  
ta tio n  sy s te m s

T he tw o field trials w ith five clones 
each, estab lished  du rin g  1987 and another 
in  1988, w e re  m ain tained . In  the 1987 trial 
m ea n  g irth  varied  from  49.45 cm  (PB 235)

T able-K ar. 1. V aria tion  in  g irth  of ortet clones

to 40.61 cm (RRII 300) w ith  a general m ean 
of 45.00 cm. In the 1988 trial, m ean  g irth  
varied from 41.23 cm  (RRII 118) to 32.59 cm 
(RR1C 36) and the general m ean w as 35.71 
cm.

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

Q uarterly  g irth  m easu rem en ts w ere 
taken from the trial. Tw o ro u n d s of yield 
recordings w ere carried o u t an d  d a ta  on 
yield com ponents w ere taken.

Trial 1 Trial II Trial III
C lone G irth  (cm) Clone G irth  (cm) Clone G irth  (cm)
034 29.81 039A 28.51
050 23.10 C 3 /10 16.85 C152 21.92
047 26.53 014 22.66 055 2854
015 23.71 016 23.48 C l 40 29.80
T2 26.71 038 24.66 026 2455
043 22.60 040 25.67 056 25-28
C l /2 27.57 C151 2651 064 24.50
041 28.91 C9 17.16 011 2258
017 30.03 054 27.20 C32 23.67
019 18.06 037 23.83 049 23.82
045 25.88 053 23.69 030 25 3 9
C  7 /2 23.52 T1 29.14 C6 2 137
C 42 31.23 023 2358 C  10/9 23.90
044 24.55 022 21.22 051 24.43
046 24.44 C  150 27.03 G T 1 26.30
012 20.70 PO 26.05 RRIM 6000 22.19
C 70 24.63 057 20.10 RR1J 105 25.34
G T  1 27.00 G T 1 26.07
RRIM 600 21.77 RRIM 600 22.28
RRII 105 25.29 RRII 105 24.06
G enera l m ean 25.30 23.84 24.83
V ariance ratio 4.56* 4.54 ' 1.79*
•S ignificant a t P = 0.05



Data on girth and  plant height of 48 
o rtet clones p lan ted  in three trials in 
random ised block design with 3 replications 
and clones RRII 105, RRIM 600 and GT 1, 
as controls, w ere statistically analysed. The 
height of the 5 year old plants did  not show 
significant variation, but clonal variation 
was evident for g irth  (Table - Kar 1). Sev­
enteen clones show ed greater girth  than the 
vigorous control GT I.

3. C lon e trials

Three clone trials w ere m aintained 
w ith excellent establishm ent of cover crops 
(Puerana and  Mucuna). In the 1989 mixed 
clone trial, quarterly  girth m easurem ents 
w ere recorded. Of the 14 clones in the trial, 
RRII 203 recorded the highest g irth  (38.93 
cm) while H aiken 1 recorded the lowest girth 
(25.19 cm). One round of test tap yield was 
collected.

In the 1990 trial q u arte rly  g irth  
m easurem ents w ere recorded. The 1991 
clonal trial was also m aintained properly 
w ith  m in im u m  casu altie s . Q u arterly  
recording of girth  was m ade in this trial 
also.

4, E stim ation  o f  g en etic  param eters

The trial w as properly  m aintained.

Three rounds of g irth  record ing  and  one 
round of test tap yield w e re  reco rded  from 
this trial.

5. P o ly clo n a l garden
For establishing a polyclonal gard en  

using 9 com ponent clones, 4750 b u d g ra fted  
plants w ere raised in polybags an d  m ain ­
tained. P lanting m aterials for a block trial 
was also raised.

6. O n-farm  trials

O ne trial established in a p riv a te  h o ld ­
ing w ith 6 clones w ere m ain tained . A nnua l 
g irth  recording w as done.

For laying o u t a co llaborative block 
trial a t the Sullia Rubber D ivision of the 
K arnataka Forest D evelopm ent C o rp o ra ­
tion., ten m odern  clones w e re  ra ised  in 
polybags and  m ain tained  a t  the p lan ting  
site.

7. G eneral

D uring 1994, the s ta tio n  received  a 
total rainfall o f 5484.1 m m  w ith  the h ighest 
rainfall d u ring  the m on th  of July (1799.5 
mm) and  A ugust (1190.6 m m ). T he m axi­
m um  tem perature reco rded  w as 40°C in 
M arch and  m inim um  d u rin g  January  w ith  
8.8°C.

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

H e v ea  B ree d in g  S u b -S ta tio n , 
Kanyakum ari concentrated on hybrid isa­
tion work. •

1. B reeding orchards
The breeding orchards established in 

1987 an d  1988 w ere m ain ta in ed  well. 
W intering pattern and floral biology of ail 
the clones of Breeding O rchard I (26 clones) 
w ere stud ied  and characterisation of floral 
biology of clones of Breeding Orchard II (25 
clones) is in progress.

2. H and  p o llin a tio n

A total of 6906 h an d  po llina tions w ere 
a ttem pted . The p a ren ts  u sed  inc luded  
Tjir 1, PB 260, RRIM 703, RRIM 701, 
RRII 5, PB 260, PB 311, Gl 1 an d  PCK I.

3. S tab ility  a na lysis  of c lones

The trial w as m ain ta in ed  w ell and  
observations w ere recorded  on  g ro w th  p a ­
ram eters such as girth , height, no  of w horls



of leaves, canopy height and breadth  and 
ang le  of branching.

4. E v a lu a tio n  o f  root sto c k s for to ler­
an ce  to  stress

A n urse ry  w as raised w ith seeds 
co llected  from  polyclonal seed gardens, 
o rd in a ry  out-crossed seedling trees and 
m onoclonal seeds of different clones for 
ev a lu atio n  u n d e r artificially created soil 
m o istu re  stress and  high w ater table.

5. O rte t se le c tio n

P o ten tia l m o ther trees have been 
s e le c te d  fro m  ru b b e r  h o ld in g s  w ith  
polyclonal seed ling  popu lation  and  are 
u n d e r conservation . A nursery  was raised 
w ith  polyclonal seeds and  the seedlings are 
be in g  eva luated .

6. O n-farm  trials

Three on-farm  trials w ere initiated at 
Keeriparai Division of A rasu  R ubber C or­
poration. Eighteen m od em  clones are being 
evaluated under the agro-clim atic cond i­
tions of K anyakum ari region.

7. G eneral

A field laboratory has been  estab­
l ish e d  a d ja c e n t to  th e  o ff ic e  a t 
Thadikarankonam  for conducting  s tudies 
on floral biology an d  Cytogenetics of Hevea 
clones. Agro-m eteorological observatory 
was m ain tained  and  observations w ere 
recorded. The station receives a total rainfall 
of 2407 mm. The low est m on th ly  m ean 
m inim um  tem perature of 21.57°C w a s re­
corded during  the m on th  of D ecem ber, 1994 
and the highest mean m axim um  tem p era­
ture of 36.05°C w as recorded  d u rin g  the 
m onth of M arch 1995.

A G R O M E T E O R O L O G Y  U N IT

1. W e ath e r a t v arious s ta tions

T h e  g e n e ra l  w e a th e r  co n d itio n s  
d u r in g  1994 a t  RRII an d  seven of the 
associa ted  observatories are sum m arised in 
T able - A grom et. 1. The highest am oun t of 
rainfall w as received  in N ettana (5484 mm) 
a n d  the low est a t A gartala. In  Dapchari, 
m ax im u m  rainfall was concentrated during  
South-W est m onsoon contributing 99 per 
ce n t of th e  a n n u a l. T he h ighest m ean 
m ax im um  tem peratu re  of 37.3°C was re­
co rd ed  a t  D apchari du rin g  the m onth of 
A pril. T he h ighest m ean m inim um  of 
26.4°C w as observed  in A pril at N ettana 
ag a in st the low est m in im um  of 10.7°C in 
Jan u ary  a t A gartala.

2. A groclim atic  asp ects  o f  ru b b e r  c u l­
tivation

Two autom atic w eather stations w ere 
installed at RRII, one inside the im m atu re  
rubber p lan tation  an d  th e  o th e r in the 
observatory. W eather p aram eters sam p led  
include tem perature, relative hum idity , w ind  
speed, direction, radiation, su rface w etness 
and  rainfall. Steps hav e  been initia ted  to 
develop suitable softw ares to  process the 
data generated by the au tom atic w eather 
station.

O n pre lim inary  analysis, it w as ob ­
served that there exists a tem p era tu re  d if­
ference of 0.1°C - 0.5°C betw een the canopy 
and  that of the observatory. As expected.





tem p era tu re  alw ays rem ained low inside 
the canopy  b u t the difference was only 
m arginal. R elative hum id ity  was found 
m ore  (1-4%) inside the canopy at all hours 
of d ie  d ay  except from  11.00 to 18.00 hours. 
T his is p robab ly  because of the sm all scale 
advection  from the irrigated areassurround- 
ing  the observatory.

3. C rop  w e a th e r  re la tio n s

A field trial was conducted  at CES,

Chethackal to study  the influence of w ea­
ther com ponents w hich favour the incidence 
and spread  of pow dery  m ildew  d isease of 
rubber.

A prelim inary s tu d y  w as conducted  
to observe the influence of w eather on the 
soil m oisture status and  its influence on 
sum m er defoliation of Hevea.

LIB R A R Y  A N D  D O C U M E N T A T IO N  C E N T R E

T he docum en ta tion  centre continued 
its im p o rtan t role of com m unication and 
d issem in atin g  infofnation on natural rubber 
th ro u g h  its lib rary , inform ation services and 
publications.

D uring  th e  year 1994-'95, 173 books 
w ere a d d e d  to the library m aking the t<&] 
collection 20838. Three h undred  books were 
d o n a te d  by M rs. K G U nnithan  in m em ory 
of h er h u sb an d , late Mr. K.G. Unnithan, 
G e n e ra l  M a n a g e r  a n d  T ec h n o lo g is t, 
T riv a n d ru m  R ubber W orks. The library 
subscribed  to 155 journals and  8 dailies. 
N in e ty  e igh t jou rnals w ere received either 
as  g ift o r exchange.

T he lib rary  prov ided  docum entation 
serv ice to the scientists an d  o ther research 
w orkers. T hree issues of Documentation List, 
5 n u m b ers  of Rubber Alert, 135 issues of SDI 
bulletin an d  2 issues of List o f New Additions 
w ere com piled  an d  d istribu ted . As part of 
in fo rm a tio n  d issem ination , 95 scientific 
artic les w e re  sen t to different institutions /  
scien tists. A round  1.5 lakh photocopies of 
in fo rm ation  m ateria ls w ere m ade by the

reprographic section. D uring  the cu rren t 
year, 11,600 docum ents w ere indexed.

A bibliography listing 546 selected 
scientific and  technical contribu tions from 
Rubber Research Institu te of India an d  the 
Rubber Board w as published  u n d e r the title 
"Natural Rubber - Bibliography (V olum e 2). 
The list of holdings of 437 scientific serials 
were updated  for incorporation  in the re­
vised edition of National Union Catalogue of 
Scientific serials in India Reioan to be published 
by Indian N ational Scien tific D ocum en tation 
Centre, N ew  Delhi.

The library actively partic ipa ted  in 
the sales prom otion of Indian Journal of 
Nat ural Rubber Research and  the books Rubber 
Wood and Plant and soil Analysis. The library 
also distribu ted  the Annual Report o f RRII.

The library facilities w ere also ex­
tended to p lanters, m anufactu re rs and  o th ­
ers connected w ith  natu ra l ru bber industry . 
Research scholars and  s tu d en ts  from  u n i­
versities and  colleges also u tilised  these 
services.



H ead of Account E xpenditure

N on Plan

General charges 214.05

Schemes 10.82

Projects-CES 72.97

D epartm ent of Training 3.50

Total N on Plan 301.34

Plan

G eneral charges 41.00

Schemes 115.16

NERDS Research Com ponent 62.18

Total Plan 218.34

W orld B ank Project

Schemes 45.68

G RA N D  TOTAL 565.36
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Baby Kuriakose, M.Sc., L.P.R.I., Ph.D. PGDPM 

N  M Claramm a, M.Sc.

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

N  Radhakrishnan N air, M.Sc., M. Tech.

Jacob K Varkey, M.Sc., M. Tech 

Benny George, M.Sc.

Leelamma Varghese, M.Sc.

Siby Varghese, M.Sc, Ph.D.

K N  M adhusoodanan, M.Sc.

C K Prem alatha, B.Sc., L. P. R. I., Dip. N.R. P. 

A gricultural E con om ics D iv is io n  

K Tharian George, M.A., Ph.D.

P Rajasekharan, M.Sc. (Ag.) (On study  leave)

Toms Joseph, M.A.

Binny C handy, M.A.

S M ohankum ar, M.A., M. Phil.

S Lakshm i /V) S c  ft «$ -.)

P K Viswanathan>'<v) A 

C entral E xperim ental S ta tion , C h ethacka l, Kerala 

M j George, M.Sc.

Jacob A braham , B.Sc., M.B.B.S.
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Senior Scientific A ssistan t 

A ssistant Farm  S uperin tenden t 
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T  R C handresekhar, M.Sc., M. Tech.

Z ach aria  K urian, M .Com., A.C.A.

D R ajasekharan 

P J Sam uel B.A. (till 29-4-94)

P  J Joseph 

R R aveendran  

N  Bhargavan 

A n n a m m a A ndrew s 

E x p e r im e n t S ta tio n  at RRII

N  R eg h u n ath a n  N air, B.Sc. (Ag.)

K I T hom as (from  7-9-95)

R e g io n a l R esearch  S ta tion , P ad iyoor, K erala  

R adha L akshm anan  MSc.(Ag.), Ph.D 

M athew  Joseph 

R e g io n a l R esearch  S ta tion , G u w a h a ti, A ssam  

R ad h a  R am an Sinha, M.Sc. (Ag.), Ph.D. (upto 

D hurje ti C h audhuri, MSc. (Ag.)

G opal C h an d ra  M ondal, M.Sc., Ph.D.

K rishna D as, M.Sc., Ph.D.

A.K. H azarika 

K.T. Joseph

R e g io n a l R esearch  S ta tion , A gartala, T ripura

Jacob Pothen , M.Sc. (Ag.)

P  M allinath  P riyadarshan , M.Sc., Ph.D. 

S ham m i Raj, M.Sc.

T hom as E ap p en  M.Sc.

M ary  V arghese, M.Sc. (Ag.)

K K V inod, M.Sc. (Ag.)

E)ebasis M anda l 

G itah  D as M.Sc. Ph.D.

D ilip k u m a r D aim ari, M. Com.

Botanist

A ssistant A ccounts Officer

Section Officer 

A ssistant Section Officer 

A ssistant Estate S uperin tendent 

Assistant Estate Superin tendent 

A ssistant Farm  Superin tendent 

N u rse  (H igher G rade)

Senior S uperin tendent 

A ssistant Farm  Superin tenden t

A gronom ist 

Junior Scientist

16-8-94) D eputy  D irector

D eputy  D irector 

P lan t Pathologist 

Scientist S2 

A ssistant A ccounts Officer 

A ssistant Section Officer

D epu ty D irector 

P lan t Breeder 

A ssistant A grom eteorlogist 

A ssistan t A g iiW te o r lo g ie t 

Jun io r Scientist 

Junior Scientist 
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Junior Scientist 

A ccounts Officer



V S G ovindhankutty  Assistant Farm  S u perien tenden t

R egion a l Research Station , Tura, M eghalaya

A  P Thapliyal, M.Sc., Ph.D P lant P hysio logist

H  K Dekka, M.Sc., Ph.D. Scientist S2

jayasree G opalakrishnan, M.Sc., M. Phil. Junior Scientist

R egion a l Research S tation , K olasih  M izoram

Ram Phool Singh, M.Sc. (Ag.), Ph.D. Scientist S2

R egion a l R esearch  Station , N agrakatta, W est B engal

Sankar M eti M.Sc Jun io r Scientist

T  T Varghese A ssistant Farm  S u p erin ten d en t

Anil P  Jun io r E ngineer

R egion a l R esearch S tation , D apchari, M aharashtra

K. A nnam alai N athan M.Sc., M.Phil. Ph.D. 

Guvvai Prakash PancLharinath MSc. (Agl)

T M George 

M D Chacko 

R egion a l R esearch  S ta tion , D h en k a n a l, O rissa  

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

M J A ugustine(upto  3-10-94)
R Babu

P lan t physio logist 

Junior Scientist 

A ssistan t Section O fficer 

A ssistant Farm  S up erin ten d en t

A gronom ist 

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

A ssistant Section O fficer 
R egion a l R esearch  S tation , Suk m a, M adhya Pradesh

Katuri N agesw ara to o . M Sc. (Ag.) |u m „ r s , ^

H evea  B reed in g  S u b -sta tio n , N ettan a, K arnataka

M A Nazeer, M.Sc.. Ph.O. IXT u ty I

A ssistant Farm S u p erin ten d e n t 
H evea B reed in g  S ub -sta tion , Paraliar, T am il N ad u  

T  A Soman, M.Sc., M. Phil.

R e g io n a l S o il T estin g  Laboratory, N a g erco il, T am il N a d u  
A U laganathan, M.Sc.

R e g io n a l S o il T e stin g  Laboratory, M u vattu p u zh a , K erala 
K K Ambili, M.Sc.
C P  M ary, B.Sc.

Jun io r Scientist

Jun io r Scientist

Junior Scientist 
Senior Scientific A ssistan t



R e g io n a l S o il  T e s tin g  Laboratory, C alicu t, K erala

Joyce Cyriac, M.Sc.

S ta tis t ic s  S ectio n  

G Subbarayalu , M.Sc.

M J Lizy MSc. (Ag. ) (up to  29-3-95)

R am esh B. N air, M. Sc. (from 27-3-95)

L ib rary  an d  D o c u m en ta tio n  C entre  

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

A ccam m a C K orah, B.Sc., M.L.I.Sc.

K urian  K T hom as, B.Sc., M.L.I.SC. 

In str u m e n ta t io n  S ect io n

S N ajm ul H ussain , M. Tech., A. M. I. E. T. E. 

T hom as Baby, M.Sc., M. Phil., Ph.D. 

A r t/P h o to g ra p h y  S ectio n  

K P S reerenganathan  

M a in te n a n c e  W ing  

T  K  Som anan tha Pillai 

K  T D avis 

A d m in is tr a tio n  S ectio n

R Som an, M. A. (from 11-1-95)

P C Joseph  (from 1-2-95)

V C A chu than
E K T hankam m a (u p to  10-5-94)

V M ary  Philipose, B.Sc.

S. T hu lasibaiam m a (u p to  2-5-95)

A c c o u n ts  S ectio n
V A lexander John, M.Com., M .A., L.L.B.

K C T hom as (from  16-1-95)
R H arik rishnan , B.Sc., A.C.A. (u p to  30-1-95)

T T hanka (upto  11-5-94)

A n n a m m a K urian

S e c u r ity  W in g
C K A braham , B.A., B.Ed.

Junior Scientist

S tatistician 

Statistical Inspector 
A ssistant statistician

D ocum entation 

Senior Librarian 

Junior Publication Officer

Instrum enta tion  Officer 

A ssistant Instrum en ta tion  Officer

Senior A rtis t/P h o to g ra p h er

A ssistant Estate Officer 

Engineering Superv isor

D eputy  Secretary 

A ssistan t Secretary 

A dm inistrative Officer 

Section Officer 

A ssistant Section Officer 
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D eputy  D irector (Finance) 

A ssistan t D irector (Finance) 
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R ubber Research In stitu te  of Ind ia  
Kottayam • 08b 009 

K erala, India

Phone 91 481 578311, 578312, 578313, 
578314, 578315, 578316

C entral E xperim ent Station 
R ubber Board 
Chethackal 
T hom pikandom  P. O.
Ranni - 689 676 
Kerala
Phone : 91 47351 6130

R esearch Com plex (N . E. Region) 
Rubber Research Institute o f India 
R, G. Barua Road,
G uw ahati -  781 003

Phone : 91 361 562479

R egional Research Station 
Rubber Research Institute of India 
R ubber Board 
G rassm ore, N agrakatta,
Jalpaiguri - 735 225 
W est Bengal

R egional Research Station 
R ubber Research Institute of India 
Rubber Board 
Tura - 794 001 
M eghalaya

R egional Research S tadon 
Rubber Research Institute of India 
Rubber Board 
Bhalukiatilla
K unjaban - 799 006, Agartala 
T ripura
Phone : 91 381 225287 
Fax : 91 381 223149

Regional Research Station
R ubber Research Institute of India 
R ubber Board 
K olasib - 796 081 
M izoram

ireclortOff.) ■ 91 481 570169

(Res.) 91 481 578608

Fax 91 481 578317

Telex 888 285 RRII IN

R egional Research Station
R ubber Research Institute of India
R ubber Board
Dapchari - 401 610
T hane District
M aharashtra
Phone : Tlulasari 8071

R egional Research Station 
R ubber Reserach Institute of India 
Rubber Board 
Sukm a - 494 111 
Bastar
M adhya Pradesh 
Phone 91 778284 2301

R egional Research Station 
Rubber Research Institute of India 
Rubber Board 
D henkanal - 759 001 
Orissa

R egional Research Station
Rubber Research Institute o f India
Rubber Board
Padiyoor
K annur - 670 703
Kerala

H evea Breeding Sub-sta tion 
Rubber Research Institute o f India 
R ubber Board 
N ettana - 574 230, D. K.
K arnataka

H evea Breeding Sub-sta tion 
R ubber Research Institute o f India 
Rubber Board, Thadikarankonain 
Paraliar
K anyakum ari - 629851 
Tam il N adu

R egional Soil T es tin g  L abora tory  
Rubber Board, M.S. Road 
V ettoom im adom  P.O.
N agercoil - 629 003 
T am il N adu

Regional Soil T es tin g  L abora tory  
Rubber Board, Post O ffice Junction  
M oovattupuzha - 686 661 
Kerala

R egional Soil T es tin g  L abora tory  
R ubber Board, East N adakkavu  P.O. 
C alicut - 673 011 
Kerala

R egional So il T es ting  L aboratory  
R ubber Board Regional Office 
T haliparam ba - 670 141 
Kerala

R egional Soil T es ting  L abo ra to ry  
•Rubber Board R egional Office 
N ew  M uncipal B uilding Com plex 
P una lu r - 691 305 
Kerala

R egional S o il T es tin g  L abora tory  
R ubber Board R egional Office 
8 /330 , T.B. Road 
Palai - 686 575 
Kerala

R egional S o il T es tin g  L abora tory  
Rubber Board R egional O ffice 
East Bazar, T richu r - 680 001 
Kerala

R egional Soil T es tin g  L abora tory  
Rubber Board R egional Office 
Hnd Floor, K u m udavath i Buildings 
Balm atta, M angalore  - 575 001 
K arnataka



R esearch  d iv is io n s  a n d  functions

T he m ajor research d iv is ions a re  A gronom y 
a n d  Soils; Biolechnoloy; Botany; G erm plasm ; M ycology 
and  Plant Pathology; Plant Physiology a n d  Exploitation; 
Rubber C hem istry . Physics and  Technology and  
A gricu ltu ra l Econom ics.

T h e  th ru s t a reas o f  research  of th e  A gronom y 
a n d  Soils D ivision are  investiga tions of the  nu tritional 
requ riem en ts  of rubber, irrigation , in tercropping , 
cover c rop  m an agem en t, w eed  control and  the  s tu d y  
of the  ru b b er g row ing  soils. D evelopm ent o f  tissue 
cu ltu re  a n d  a n th er cu ltu re  sy stem s for p ropaga tion  
and  c rop  im provem en t o f Heveu a re  the  im portan t 
a reas  in  w hich  the  B iotechnology D ivision is engaged . 
T he im p o rtan t fields o f research  o f  th e  Botany D ivision 
a re  b reed ing , evalua tion  and  selec tion  of new  clones, 
p ropaga tion  techniques, p lan tin g  m e thods, anatom ical 
s tud ies a n d  cytogenetic investigations. T he G erm plasm  
D iv ision  is  c o n ce n tra tin g  on  th e  in tro d u c tio n , 
conservation  a n d  evalua tion  o f  H evea germ plasm . 
T he M ycology and  Plant Patho logy  D ivision is  engaged 
in  investiga tions on  th e  d iseases a n d  pests of rubber 
and  associated  cover c rops and  the ir control. The 
P lan t P hysio logy  a n d  E xploitation D ivision conducts 
s tud ies  on  iden tification  of characteristics rela ted to 
y ie ld , physio logy  of latex flow  and  y ie ld  stim ula tion . 
T he R ubber C hem istry , Physics a n d  Tec lino logy 
D ivision concen tra te s  on  im provem en t in  p rim ary  
p rocessing  of rubber, its chem ical m odification , ru b b er 
p roduct m a n u fa c tu re  a n d  qua lity  con tro l of p rocessed 
ru b b er . T he A g ricu ltu ra l E conom ics D iv ision  
u n d e rta k es  s tu d ies  on  econom ic  aspec ts  rela ted  to 
ru b b e r  p lan tations.

T h e  research  su p p o r tin g  sections inc lude  
L ibrary  a n d  D ocum enta tion , In strum en ta tion , and  
A rt /P h o to g ra p h y . T here  is a lso  a sm all experim ental 
farm  of 33 ha a t the  h e ad q u a rte rs  o f th e  RRII.

C e n tra l E x p erim en t S ta tion

T he 225 ha C en tra l E xperim ent S ta tion  a t 
chethackal (Ranni), 50 km  aw ay  from  K ottavam , w as 
s ta r ted  in  1966- Field tria ls laid  o u t by  the  research  
d iv is ions cover a lm o st the  e n tire  area.

R eg iona l R esearch  S ta tio n s

T he RRII has  estab lished  a R egional Research 
C om plex  for N o rth  East Ind ia  w ith  h e ad q u a rte rs  a t 
G uw aha ti, h av ing  regional research  s ta tions a t A garta la  
in  T ipu ra , G u w ah a ti in  A ssam , T u ra  a n d  D arech ikgre  
in  M eghalaya  a n d  K olasib in M izo ram . T he RRII has

a lso  set u p  regional research  estab lishm en ts  a t D apchari 
(M aharash tra), K am ak h y an ag ar (O rissa) N ag rak a ta  
(W est Bengal). Sukm a  (M adhya  P radesh), Pa ra liar  
(Tam il N ad u )  N ettana  (K arnataka) a n d  P ad iy o o r
(Kerala).

R egional labo ra to ries  hav e  been  estab lished  a t 
T ho d u p u zh a , C a licu t a n d  N agerco il e ac h  w ith  a 
m obile  u n it for so il a n d  leaf analysis.

S taff

T he sta ff  s tre n g th  o f  RRII h a s  been  426 d u r in g  
the  pe riod  u n d e r  rev iew . T h is  incu ldes 114 sc ien tists 
167 scientific a n d  technical pe rso n n e l a n d  145 pe rsonnel 
em p loyed  in a d m in is tra tio n  a n d  o th e r  non techn ica l 
activ ities in c lu d in g  unsk illed  staff. 

N a tio n a l/In te rn a tio n a l C o llab o ra t io n .

T he RRII is  a  m em b er o f  th e  In terna tional 
R ubber Research a n d  D eve lopm en t B oard  (IRRDB), an  
a ssociation  of na tional o rg an iz a tio 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 rubber. T he 
R ubber Board is a  m em b er o f  th e  A ssociation  of 
N a tu ra l R ubber P roduc ing  C o u n trie s  (AN'RPC) and  
th e  In terna tional R ubber S tu d y  G ro u p  (IRSG).

T he RRII h as re se a rch /ac ad e m ic  lin k ag es w ith  
th e  B anaras H in d u  U n ive rsity  (V aranasi), K erala 
A gricu ltu ra l U n ive rsity  (T richur), K erala  U nive rsity  
( T r iv a n d r u m ) ,  M a h a th m a  G a n d h i  U n iv e r s i ty  
(K o ttayam ), C o c h in  U n iv e rs i ty  o f  S c ie n ce  a n d  
T echnology  (Cochin), Ind ian  In s titu te  o f  T echnology  
(K haragpur), N ational C hem ical L abo ra to ry  (P une) 
a n d  In d ian  In stitu te  of Science (Bangalore).

P u b lica tio n s

B ooks

H an d b o o k  o f  N a tu ra l R ubber p ro d u c tio n  in 
Ind ia  * R ubber W ood : P ro d u c tio n  a n d  U tiliza tio n  * 
P lan t a n d  Soil A nalysis.

Se ria ls

In d ian  Jou rnal o f  N a tu ra l R u b b er R esearch 
RRII A nnual R eport

C o rresp o n d e n ce

T he D irector
R ubber R esearch In s titu te  o f  Ind ia  
K ottayam -686009, K erala, India.
Phone  : 91 481 578311 (6 lines)
T elex . 888 285 RRII L \
FAX : 481 578317


