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The R ubber Research In stitu te  o f Ind ia  
(RRII), u n d e r  the  R ubber Board (M inistry  of 
C om m erce, G overnm en t of Ind ia) had  its 
inception in 1955. W ith a very  m odest 
beginning, the  RRII is now  capable  o f h an d lin g  
m ost of the problem s associated w ith  n a tu ra l 
rubber (NR) on  p roduction  technology , p ro ­
cessing aspects a n d  p ro d u c t applications. T he 
s teady  g row th  o f the  RRII in its scientific w orth  
and  research contribu tions has w on  it th e  
recognition as o ne  of the in ternational centres 
o f excellence o n  N R research.

Location

The RRII is located on  a hillock 8 km  cast 
of K ottayam  in K erala S tate  a n d  is easily  
accessible by  road. K ottayam  is connected  to 
all m ajor cities in the  coun try  by rail. T he 
nearest airport is at C ochin, 70 km  north , the  
capital o f the  sta te  is T riv an d ru m , 160 km  
south  w here th ere  is an in ternational a irpo rt. 
The distance to  N ow  Delhi, the  cap ita l o f the  
country , is 2950 km.

Functions

U ndertak ing , assisting  and  encourag ing  
scientific, technological and  econom ic research 
and  dissem ination  of know ledge  to th e  N R  
industry ' are  the sta tu to ry  functions o f the RRII. 

O rgan isa tion

For the efficient d ischarge  of its functions, 
the  RRII has estab lished  m ajor research  d iv i­
sions and  research su p p o rtin g  sections a t its 
headquarte rs and  regional research e stab lish ­
m ents at app ro p ria te  locations w here  Hevea 
brasiliensis is com m ercially  g row n  o r  is likely to 
be grow n.

continued on inside back caver
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TH E RUBBER BOARD
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t u t e d  u n d e r  t h e  R u b b e r  ( P r o d u c t i o n  a n d  

M a r k e t i n g )  A c t ,  1 9 4 7  w h i c h  c a m e  i n t o  f o r c e  

o n  1 9 t h  A p r i l  1 9 4 7 .  T h i s  A c t  w a s  a m e n d e d  

f i r s t  i n  1 9 5 4  a n d  l a t e r  i n  1 9 6 0 .  I n  1 9 8 2  t h e  
A c t  w a s  a g a i n  a m e n d e d  b y  t h e  R u b b e r  

( A m e n d m e n t )  A c t  w h i c h  i s  n o w  i n  f o r c e .
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D IRECTOR'S RE VIEW

The Rubber Research Institute of India 
(RRll) continued to provide adequate research 
support for developing appropriate 
agrotechnology, evolve and evaluate clones suit­
able for non-traditional areas aswellas trad itional 
zones, refine the package of practices for the 
traditional areas aimed at monetary savings in 
inputs and their application and undertake 
technological research for product improvement 
with the ultimate objective of conserving natural 
rubber (NR). Due emphasis was given to tapping 
panel dryness, a syndrome causinggraveconcem 
in all rubber growing countries.

The thrust areas of research of the Botany 
Division continued to be breeding and selection 
of planting materials, anatomy, propagation and 
cytogenetics. Special emphasis was given for 
clone evaluation studies and oriel selection 
programme. Based on premature yield for one 
year 15 clones which showed better performance 
over RRll 105 wereselected for further evaluation. 
R R II105 continued to be the topyielder. Detailed 
cytological and genetical investigations have 
elucidated that the spontaneous triploid is an 
autotriploid. Anatomical studies have shown 
that the small stomatal aperture is one of the 
identifying characters of drought tolerant clones. 
The growth performance of RRII 203 on its own 
stock was found to be good. Assessment of pre­
potency of twenty promising clones through

seedling progeny analysis was completed and the 
clones A V T  73 and RRII 105 proved to be the best 
amongst these.

The Agronomy and Soils Division fo­
cussed on investigations on nutritional require­
ments of high yielding clones of rubber atvarious 
stages of growth under different agro-management 
practices. Work on the Diagnosis and Recom­
mendation Integrated System (DRIS)asatool to 
formulate the optimum nutrient ratio was in 
progress.

The Pathology Division continued its re­
search programmes in mycology, pathology, mi­
crobiology and entomology. On preliminary 
screening, one sample each of COC 56% ODP 
formulated by three manufacturers and two 
samples of 'Dithane' M  45 ODP were found to be 
suitable for further testing. New isolates of the 
fungal pathogen Phytophthora were added to the 
stock culture. The Biotechnology Division con­
tinued its thrust areas of research activities in the 
conversion of experimental in vitro propagation 
system in to a commercial propagation system. 
Another batch of about 500 tissue culture derived 
plants wereplanted in the field during theperiod.

The Germplasm Division concentrated 
its research activities on the introduction, col­
lection, conservation and evaluation of Hevea 
germplasm. juvenile characterisation and pre-



limimry evaluation o f200 genotypes belonging 
to different provenances were carried out.

The Plant Physiology and Exploitation 
Division concentrated its research activities on 
latex biochemistry, crop physiology, stress physi­
ology, -exploitation and intercropfring of shade 
tolerant medicinal plants. Research activities on 
taprping panel dryness were intensified.

The design for a pilot plant for the produc­
tion ofepoxidised natural rubber has been finalised, 
by the Rubber Chemistry, Physics and Technol­
ogy Division. Further experiments on sulphuric 
acid as an alternative latex coagulant were in 
progress. The RRU continued to participate in 
the UNIDO funded project on precured retreads 
based on NR. A project was undertaken for 
developing a rubber compound for flex seal for 
use in rockets. Studies on rubber wood, other 
ancillary products, performance of planting ma­
terials under commercial planting, management 
aspects etc were continued by the Agricultural 
Economics Division.

The Regional Research Station of RRII at 
Assam , Tripura, M eghalaya, M izoram, 
Maharashtra, Orissa and theHevea breedingsub 
stations at Nettana and Paraliar concentrated on 
location specific investigations for evolving suit­
able planting materials, agromanagement tech­
niques for the specific situations and related as­
pects. Several field experiments were laid out in 
these locations.

During the year under review two issues 
of the Indian journal of Natural Rubber Research 
were brought out. The RRII maintained good

liaison both at the national and at the interna­
tional level. RRII actively participated in all the 
international programmes of the International 
Rubber Research and Development Board. It also 
maintained academic relations with the Kerala 
Agricultural University, Mahatma Gandhi Uni­
versity, Indian Institute of Technology, Kerala 
University, Cochin University of Science and 
Technology etc. A  collaborative project on the 
biochemical aspects of Tapping Panel Dryness 
was initialed at the Indian Institute o f Science, 
Bangalore.

A national symposium on New Trends in 
Crop Improvement of Perennial Species was 
organised during the year under review. Active 
involvement was also extended to theorganisation 
of the Planters' Conference held at Kottayam.

Scientists and officers of RRII who are 
faculty members of the Department o f Training, 
have engaged classes and also imparted practical 
training to the participants in various courses for 
planters, estate supervising personnel, product 
maunfacturers and technical /scientific staff of 
the Board.

The developments in the production and 
application of NR during the past decade have 
been very remarkable. With the objective of 
having a glimpse of the achievements, identifying 
lacunae and reviewing thrust areas the RRU, in 
association with other interested organisations, 
is convening an international natural rubber 
conference in February 1992 at Bangalore. Pre­
liminary activities were in good progress during 
the period under review.



T h e  m a j o r  a r e a s  o f  r e s e a r c h  i n  t h e  

A g r o n o m y  a n d  S o i l s  D i v i s i o n  a r e  i n v e s t i g a ­

t i o n s  o n  n u t r i t i o n a l  r e q u i r e m e n t s  o f  h i g h  

y i e l d i n g  c l o n e s  o f  r u b b e r  a t  v a r i o u s  s t a g e s  

o f  g r o w t h  i n  d i f f e r e n t  a g r o c l i m a t i c  r e g i o n s  

a n d  a g r o m a n a g e m e n t  p r a c t i c e s  l i k e  i r r i g a ­

t i o n ,  m o i s t u r e  m a n a g e m e n t ,  i n t e r c r o p p i n g ,  

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

W o r k  o n  t h e  D i a g n o s i s  a n d  R e c o m m e n d a ­

t i o n  I n t e g r a t e d  S y s t e m  ( D R I S )  a s  a  t o o l  f o r  

r e f i n i n g  i n t e r p r e t a t i o n  o f  f o l i a r  a n a l y t i c a l  

v a l u e s  i s  i n  p r o g r e s s .  D i s c r i m i n a t o r y  
f e r t i l i z e r  r e c o m m e n d a t i o n s  a r e  b e i n g  o f ­

f e r e d  t o  r u b b e r  g r o w e r s  i n  d i f f e r e n t  r e g i o n s  

a n d  f i v e  r e g i o n a l  l a b o r a t o r i e s ,  t h e  c e n t r a l  

l a b o r a t o r y  a t  R R I I  a n d  f o u r  m o b i l e  s o i l  a n d  

t i s s u e  t e s t i n g  l a b o r a t o r i e s  a r e  b e i n g  u t i l i z e d  

f o r  t h i s  p u r p o s e .

1. N utritional stud ies (im m ature phase)

1 .1 .  T h e  t h r e e  e x p e r i m e n t s  b e i n g  c o n ­

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

c o n t i n u e d .  A p p l i c a t i o n  o f  P  a t  3 0  k g  P 2 O s 

h a -' s i g n i f i c a n t l y  e n h a n c e d  t h e  g i r t h  i n c r e ­

m e n t  f o r  t h e  p e r i o d  1 9 8 8 - 9 1  f o r  c l o n e  R R II  

1 0 5  p l a n t e d  i n  1 9 8 6  a t  K a n t h i m a t h y  e s t a t e ,  

K a n y a k u m a r i  ( T a b l e  A g .  1 ) .  T h e  h i g h e r  

l e v e l  o f  P  a t  6 0  k g  P 2 O s h a °  h a d  a  s i g n i f i c a n t  

d e p r e s s i n g  e f f e c t .  A p p l i c a t i o n  o f  K  a t  2 0  k g

K jO  h a '1 l e v e l  s i g n i f i c a n t l y  i n c r e a s e d  t h e  

g i r t h  i n c r e m e n t ,  b u t  t h e  4 0  k g  l e v e l  h a d  n o  

b e n e f i c i a l  e f f e c t .

Table-Ag. 1. Mean girth increm ent 1988-91, 
Kanyakumari

Levels of nutrients (kg h a ') and girth increment (cm)

PA cm K?0 cm

0 26.93 0 26.96

30 28.28 20 27.73

60 26.43 40 26.96

SE = 0.17 CD (5%) = 0.50

I n  S h a l i a c a r y  e s t a t e ,  P u n a l u r  w i t h  

c l o n e  P B  2 3 5  p l a n t e d  i n  1 9 8 5  t h e r e  w a s  

s i g n i f i c a n t  p o s i t i v e  r e s p o n s e  t o  a p p l i c a t i o n  

o f  N  a t  b o t h  3 0  a n d  6 0  k g  h a '1 l e v e l s  i n  t h e  

c a s e  o f  g i r t h  i n c r e m e n t  f o r  1 9 8 7 - 9 1  ( T a b l e  

A g .  2 ) .

Table-Ag. 2. M ean girth increm ent 1987-91, Punalur

Levels of nutrients (kg h a ') and girth increment (cm)

N cm P p , cm K,0 cm

0 33.48 0 33.12 0 33.72

30 34.80 30 35.84 20 35.78

60 35.05 60 34.38 40 33.84

SE = 0.15 CD (5%) = 0.44



Phosphorus application at both 30 
and 60 kg P,Os ha'1 significantly increased  
the girth increm ent, but the response at 60 
kg w as significantly inferior to that at 30 kg. 
In the case o f K application, significant 
response w as obtained on ly  for the 20 kg 
KjO ha-1 level o f application.

1.2. O f the five field trials laid ou t in 1989 
to assess the fertilizer need o f  clone RRII 
105, those at C hem oney estate, Trichur and 
Kinalur estate, Calicut w ere d iscontinued  
d ue to insufficient plant population in  the 
experim ental area. T he trials at Perunthal- 
m anna estate, M alappuram , T. R. & T 
estate, M undakayam  and K odum on estate, 
Punalur w ere in progress. N o  significant 
difference in girth am ong the fertilizer 
treatm ents w as noticed  during 1991 (18 
m onths after planting).

1. 3. The experim ents at Koney estate and 
RRII farm initiated in 1988 and 1989 
respectively to find out the nutritional 
requirem ent o f n ew  RRII experim ental 
c lon es w ere  in progress. A nalysis o f girth 
data recorded from  experim ent at Koney 
estate during  January 1991 revealed that

Table-Ag. 3. Effect of fertilizers on girth, Koney 
estate

NPK kg ha1 yr1 Mean girth (cm)

25:25:10 20.01

50:50-20 19.72

75:75-30 20.22

No  manure 19.06

the average effect o f m anuring w a s sig n ifi­
cant and p ositive (Table A g. 3).

C lonal d ifferences in grow th  w e re  a lso  
noticed (Table A g. 4), w ith  clon cs RRII 203 
and RRIC 100 sh o w in g  su periority  to all 
others. But the clone x m anure interaction  
w as not significant, ind icating  that in  the 
response to applied  fertilizer, clonal d iffer­
ences are not m anifested .

Table-Ag. 4. Mean girth of clones, Koney estate

Clones Mean girth (cm)

RRII 5 19.57

RRII 105 18.13

RRII 203 24.31

RRII 208 19.85

RRII 300 18.20

RRII 308 17.38

PCK 1 17.22

PCK 2 19.80

PB 311 20.33

RRIC 100 22.71

Mean 19.75

SE = 1.04 CD (5%) = 333

In the experim ent at RRII farm  also  
in the case o f girth, 1991 (T able A g . 5), the 
interaction b etw een  c lon es and  m anurial 
treatm ents w as not sign ificant, ind ica tin g  
that there is  no clonal d ifferen ce in  the 
response to the m anurial treatm ent.



NPKMg kg ha 1 yr‘
and number of splits RRII 5 RRII 118

Clones 
PB 217 PB 260 Mean

40:40:16:6/ 2 splits 10.87 12.43 11.73 10.32 11.34
40:40:16:6/ 3 splits 11.04 12.03 11.60 11.31 11.50
60:60:24:9/ 2 splits 11.10 12.23 14.40 11.76 12.37
60:60:24:9/ 3 splits 10.68 13.60 10.80 13.36 12.11

Mean 10.92 12.57 12.13 11.69 11.83

SE for dones = 233 SE for manurial treatments = 1.08

2. N u tr it io n a l stu d ie s  (m ature phase)

2. 1. Clonal/regional requirements

2. 1. 1. In the experim ent at V adakkench- 
erry (V aniyam para estate) on  clon e RRII 
105 d urin g  1990 there w as response in yield  
to  application  o f N  at both 20 and 40 kg  ha' 
' lev e ls  (Table A g. 6). H ow ever, the higher  
lev e l registered  a significantly low er yield  
com pared  to  the low er level of application.

There w as response to P application  also  
and the d ifference b etw een  the 20 and 40 kg 
P20 5 ha'1 lev e ls  w a s not significant. In the  
case o f K a lso sim ilar trend w as noticed . All 
the interactions v iz., N P , N K , PK and NPK  
w ere also significant and  the m edium  leve ls  
o f N , P  and K viz; 20 kg  N , 20 k g  P2O s and  
30 k g  K^O h a 1 registered the h igh est y ield  
(Table A g. 7).

Table-Ag. 6. Mean yield (g tree'1 lap1) 1990, Vaniyampara

Levels of nutrients (kg ha1) and mean yield

N
yield

Mean P20 3 
yield

Mean K̂ O
yield

Mean

0 73.66 0 74.08 0 75.28

20 86.96 20 82.90 30 82.33

40 80.37 40 84.01 60 83.37

80.33 80.33 80.33

SE = 0.55 CD (5%) = 1.61

Table-Ag. 7. Mean yield <g tree1 tap') 1990, Vaniyampara

No KjO 30kg KjO ha1 60kg Kj ha1

N kgha1 No 
PjO, PjOjha1 20 kg 40 kg No 

Pj05ha1 Pj05 PjOjha1
20 kg 40 kg No 20 kg 
Pj05ha’ PjOs PjOjha1 P p 5ha'

40 kg Mean

0 60.30 70.61 64.12 96.17 89.13 58.78 48.97 79.90 94.99 73.66

20 82.13 97.05 79.91 58.20 105.72 93.52 92.10 79.06 104.93 86.%

40 72.51 70.81 90.13 71.52 70.63 97.30 84.80 83.20 82.42 80.37

Mean 71.65 79.49 74.72 75.30 88.49 83.20 75.29 S0.72 94.11 80-33

For comparison of means in the body of the table SE -  1.66, CD (5%) -  4.87.



In the case o f girth during January,
1991 (Table Ag. 8) there w as response to N 
at 20 kg ha*'. Phosphorus application at 40 
kg ha'1 level significantly increased the 
girth. There w as no response to application  
o f K in term s of girth.

Table-Ag. 8. M ean g irth  (cm) January , 1991,

Kg N  ha 1 Mean girth Kg P20 5 h a 1 Mean girth

0 59.59 0 59.85

20 61.12 20 60.48

40 61.49 40 62.86

SE = 0.69 CD (5%) = 2.02

The response in girth to N  and P 
application cou ld  be a direct effect as there 
w as also response in y ield  in a similar 
pattern (Table A g. 6 and 8).

2. 1 .2 . In the experim ent at Kanyakumari 
(N ew  A m bady estate) on  clone PB 2 8 /5 9  
there w as a p ositive response in yield  to 
application o f N  at 40 kg ha-1 (Table Ag. 9). 
A pplication  for P at both 20 and 40 kg ha‘
1 levels d epressed  the yield.

It w as observed  that the leaf P 
content ev e n  in the no P p lots w as su ffi­
c iently  high. In the case o f K, there w as  
response on ly  to the 60 kg KjO ha'1 level. 
N o  response w as noticed to any o f the 
applied  nutrients on girth (January, 1991) 
or girth increm ent during 1990-91.

2. 1 .3 .  There w as p rogressive increase in 
yield  with application o f N  at 20 and 40  kg  
ha'1 levels and K at 30  and  60 k g  K20  
ha"1 leve ls (Table A g. 10) in the experim ent 
at Calicut (K inalur estate) on  c lo n e RRII 
105. There w a s no respon se to application  
o f P. In the case o f girth increm ent, d u r in g  
1990-91 there w as respon se to application  
o f N  at 40 kg  ha-1 (Table A g. 11). A p p lica ­
tion o f P and K g a v e  n o  response. T he  
response in girth to N  a t 40 kg ha'1 ap pears  
to be a direct effect on g row th  s in ce  the  
yield  also increased w ith  the sam e level o f  
N  application (Table A g. 10 and  11).

Table-Ag. 10. Mean yield (g tree'1 la p 1) 1990, Calicut 

Kg N  h a 1 Mean yield Kg K^O ha 1 Mean yield

0 54.34 0 54.82
20 57.10 30 56.58
40 58.79 60 58.82

Mean 56.74 56.74

Table-Ag. 11. M ean girth increm ent (cm) 1990-91, 
___  Calicut

Kg N  ha-'

40 

Mean 

SE = 0.11

Mean girth increment

0.99

1.12 

1.41

__________ 171_________

CD (5%) = 0.32

N

0

20

40

Mean

Table Ag. 9. Mean yield (g tree ■ tap 'd 990, Kanyakumari 

Levels of nutrients (kg ha1) and mean yield
Mean yield 

66.90 

67.71 

72.39 

_  69.00

SE = 0.61

pA Mean yield Mean yield0 71.26 0 67.8720 69.12 30 67.94
40 66.63 60 71.19

——— — 69.00 69.00
CD (5%) = 1.79



2 . 1 . 4 .  I n  t h e  e x p e r i m e n t  a t  T h o d u p u z h a  

( M a l a n k a r a  e s t a t e )  o n  c l o n e  R R I I  1 0 5 , t h e r e  

w a s  n o  r e s p o n s e  i n  y i e l d  t o  a p p l i c a t i o n  o f  

N ,  P  o r  K . H o w e v e r ,  t h e  i n t e r a c t i o n s  N K  

a n d  P K  w e r e  s i g n i f i c a n t .  W i t h  6 0  k g  l e v e l  

o f  K j O ,  N  a t  4 0  k g  h a '1 s i g n i f i c a n t l y  i n ­

c r e a s e d  t h e  y i e l d  o v e r  n o  N  a n d  2 0  k g  N  h a '  

I n  t h e  a b s c e n c e  o f  N ,  a p p l i c a t i o n  o f  K  a t  

6 0  k g  K 20  h a  1 s i g n i f i c a n t l y  d e p r e s s e d  y i e l d  

b e l o w  n o  K 20  a n d  3 0  k g  O  h a '1 l e v e l s .  

S i m i l a r l y  i n  t h e  a b s c e n c e  o f  K , a p p l i c a t i o n  

o f  P  a t  4 0  k g  P 2O s h a '1 s i g n i f i c a n t l y  d e ­

p r e s s e d  y i e l d .  A l s o ,  i n  t h e  a b s c e n c e  o f  P ,  

a p p l i c a t i o n  o f  K  a t  6 0  k g  K p  h a -'  s i g n i f i ­

c a n t l y  r e d u c e d  t h e  y i e l d .

2 .  2 .  M u l t i l o c a t i o n a l  t r i a l  o n  f e r t i l i z e r

u s e  e f f i c i e n c y

T h i s  e x p e r i m e n t  w a s  s t a r t e d  i n  1 9 8 9  

i n  s e v e n  l o c a t i o n s  a n d  i s  b e i n g  c o n t i n u e d .  

T h e  m e a n  y i e l d  t r e e '1 t a p '1 f o r  t h e  t w o  y e a r s  

1 9 8 9  a n d  1 9 9 0  d i d  n o t  s h o w  s i g n i f i c a n t  

d i f f e r e n c e  a m o n g  t h e  t r e a t m e n t s .  W h i l e  

c o n s i d e r i n g  t h e  c o s t  o f  f e r t i l i z e r s ,  t h e  u s e  o f  

u r e a ,  m u s s o o r i e  r o c k  p h o s p h a t e  a n d  m u r i ­

a t e  o f  p o t a s h  w i l l  b e  m o r e  e c o n o m i c  f o r  

g e n e r a l  r e c o m m e n d a t i o n .  D i s c r i m i n a t o r y  

f e r t i l i z e r  r e c o m m e n d a t i o n  c a n  b e  s t i l l  

c h e a p e r  i n  i n d i v i d u a l  c a s e s .

3 . D e n s i t y  o f  p l a n t i n g  o n  g r o w t h  a n d  

y i e l d

T h e  e x p e r i m e n t  s t a r t e d  i n  1 9 8 5  a t  

S h a l i a c a r y  e s t a t e ,  P u n a l u r  i s  b e i n g  c o n t i n ­
u e d .  T h e  m e a n  v a l u e s  o f  g i r t h  r e c o r d e d  

d u r i n g  J a n u a r y ,  1 9 9 1  a r e  p r e s e n t e d  i n  

T a b l e - A g .  1 2 . T h e  e f f e c t s  o f  d e n s i t y ,  

m a n u r i n g  a n d  t h e i r  i n t e r a c t i o n s  w e r e  n o t  

s i g n i f i c a n t .  T h u s ,  i t  i s  s e e n  t h a t  e v e n  a f t e r  

s i x  y e a r s  o f  p l a n t i n g ,  d e n s i t y  h a s  n o  e f f e c t  
o n  t h e  g r o w t h  o f  r u b b e r .  A l s o ,  a d d i t i o n a l  

n u t r i e n t  r e q u i r e m e n t s  w i t h  i n c r e a s i n g  

d e n s i t y  o f  p o p u l a t i o n  i s  n o t  i n d i c a t e d .

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

m e n t

T w o  e x p e r i m e n t s  t o  f i n d  o u t  t h e  
e f f e c t  o f  i r r i g a t i o n  o n  t h e  g r o w t h  o f  y o u n g  

r u b b e r ,  o n e  l y s i m e t e r  e x p e r i m e n t  t o  s t u d y  

t h e  w a t e r  r e q u i r e m e n t  o f  i m m a t u r e  r u b b e r  

a n d  o n e  e x p e r i m e n t  o n  t h e  s o i l  a n d  w a t e r  

c o n s e r v a t i o n  a r e  i n  p r o g r e s s .

4. 1. Im m ature phase

4. 1. 1. Irrigation and sp lit application of 
fertilizers

I r r i g a t i o n  a n d  s p l i t  a p p l i c a t i o n  o f  

f e r t i l i z e r s  w e r e  g i v e n  a s  p e r  t h e  s c h e d u l e .

Table-Ag. 12. Mean girth o f trees

Moan girth (an)

S padng
(m)

Density plants 
h a-1

Levels of NPK Mg (kg ha ') 
40:40:16:6 60.6024:9

Mean

6.7 x 3.4 445 40.94 42.33 41.64

6.7 x 3.0 489 42.51 42.04 42.28

6.1 x 3.4 489 40.78 41.33 41.06

6.1 x 3.0 539 39.73 41.57 40.65

5.5 x 3.4 544 40.98 40.82 40.90

5.5 x 3.0 598 41.93 42.49 42.21

Mean 41.15 41.76 41.46

SE for density = 1.179 SE for m anuring = 2.312



The girth recorded at the end of the 
sum m er Season 1991 and girth increment 
(1988-1991) did not show any significant 
difference am ong the treatments. Due to 
scarcity of water, irrigation was not given 
during the sum m er season of 1989-90. This 
coupled with the frequent summ er showers 
received in the experimental area during 
the dry season of 1991 might have contrib­
uted to this lack of response to various 
treatments.

4. 1 .2 . Evaluation of micro and macro irrigation
methods

The qu an tity  of w ater applied  
through irrigation was observed to be 22.5 
and 30 I tree'1 d a y 1 for drip  irrigation and 
157.5 and 210 I tree-' week’1 for basin irri­
gation d uring  the sum m er season of 1990- 
91. Girth recorded at the end of the 
sum m er season and girth increment (1987- 
1991) registered significant differences 
am ong treatm ents (Table Ag. 13).

Table-Ag. 13. Mean girth and girth increment (cm)

Treatment Mean gi rt h 
1991

Girth incre­
ment 1987-91

Control 32.86 24.85

Drip-225 1 tree -1 day -1 37.52 28.54

Drip-30.0 1 tree -1 day -1 38.53 29.35
Basin-157.5 1 tree -1 week -1 35.47 27.33
Basin-210 1 tree -1 week - 1 35.43 27.16

SE 0.59 0.54
CD (5%) 1.81 1.65

All the irrigated treatm ents were 
significantly superior to the unirrigated 
treatm ent irrespective of the m ethod of 
irrigation, both in terms of girth and girth 
increment. Considering the girth, drip  
irrigation was significantly superior to 
basin irrigation. However, in terms of girth 
increment, d rip  irrigation at the higher 
level was significantly superior to the basin

irrigation, and d rip  irigation at the lower 
level was on par with the basin irrigation.

4.2. Micro-irrigation at m ature phase (Cheruvally)

The experiment at C heruvally  estate 
was discontinued due to non-availability of 
water for irrigation.

4.3. W ater requirem ent of im m ature ru b b e r 
(lyslmetcr technique)

Daily w ater balance studies w ere 
continued. Evapotranspiration w as w orked 
o ut for the year 1990. C rop coefficient 
values were com puted using  the em perical 
m ethods, Penm an and H argreaves m eth­
ods and pan evaporation m ethod. The 
m ean ev ap o -tran sp ira tio n  d u r in g  the  
sum m er period (December 1989 to April 
1990) w as 4.97 m m  d ‘\  and that d u rin g  M ay 
to Novem ber 1990 w as 2.99 m m  d 1. The 
m ean crop coefficient values w ere 0.82,0.77 
and 0.93 for the Penm an, H argreaves and 
pan evaporation m ethods respectively.

4.4. Soil and w ater conservation

This experim ent started  in 1988 at 
RRII farm is being continued. All the 
treatm ents imposed were effective in con­
serving soil and soil m oisture as  reflected 
in the grow th of plants and  soil m oisture  
content.

5. W eed M anagem ent system s

A ttem pts are  being m ade for collec­
tion and mass m ultiplication of larvae of 
Pareuchaetus pseudoinsulata to follow u p  the 
work on  biological control of the weed 
Chromolaem odorata.

6. In tercropping  in ru b b er

6.1. Im m ature rubber (CES, Chethackal)

In this unreplicated trial it is ob­
served that all the intercrops have inhibited 
the growth of rubber. In the coffee and 
cocoa intercropped plots, the shade tree



Acacia w a s  a l s o  m a i n t a i n e d  t o  p r o v i d e  

s h a d e  t o  t h e  i n t e r c r o p s  t i l l  e a r l y  1 9 9 1 ,  w h e n  

t h e y  w e r e  c u t  a n d  r e m o v e d .  A m o n g  t h e  

i n t e r c r o p p e d  p l o t s ,  g r o w t h  o f  r u b b e r  w a s  

l e a s t  a f f e c t e d  i n  p l o t s  w h e r e  b l a c k  p e p p e r  

a l o n e  w a s  i n t e r c o p p e d .  T h e  g r o w t h  o f  

c o c o a  w a s  v e r y  p o o r  w h i l e  t h a t  o f  c o f f e e  

a n d  b l a c k  p e p p e r  w a s  s a t i s f a c t o r y .  A m o n g  

t h e  i n t e r c r o p s ,  o n l y  c o f f e e  h a s  s t a r t e d  

y i e l d i n g .

6.2. Im m ature rubber (Nelliyampathy)

T h e  g r o w t h  o f  r u b b e r  w a s  n o t  a f ­

f e c t e d  b y  t h e  d i f f e r e n t  i n t e r c r o p s  a t  t h e  t w o  

y e a r  s t a g e .

6 3 . M ature ru b b e r (CES, Chethackal)

C o f f e e  p l a n t e d  i n  m a t u r e  r u b b e r  i n

1 9 8 7  h a s  n o t  a f f e c t e d  t h e  g r o w t h  o f  r u b b e r  

a s  s e e n  f r o m  t h e  g i r t h  i n c r e m e n t  o f  t h e  t r e e s  

d u r i n g  1 9 8 7 - 9 1 .

7 .  F o r m s  a n d  m e t h o d s  o f  f e r t i l i z e r  

a p p l i c a t i o n

7.1. C om parison of differen t nitrogenous 
fertilizers

7 .1 .1 .  T h e  e x p e r i m e n t  t o  c o m p a r e  t h e  e f f i ­

c i e n c y  o f  a m m o n i u m  s u l p h a t e  a n d  u r e a  o n  

t h e  g r o w t h  o f  s e e d l i n g s  a n d  o n  t h e  s u l p h u r  

s t a t u s  o f  s o i l  i s  b e i n g  c o n t i n u e d  d u r i n g  t h e  

s i x t h  s e a s o n  a t  t h e  C e n t r a l  N u r s e r y ,  K a r i -

k a t t o o r .  G r o w t h  m e a s u r e m e n t s  a n d  s o i l  

a n d  l e a f  a n a l y t i c a l  v a l u e s  o f  f i f t h  s e a s o n  a r e  

f u r n i s h e d  ( T a b l e - A g .  1 4 .)

T h e  r e s u l t s  i n d i c a t e  t h a t  t o t a l  a s  w e l l  

a s  a v i a l a b l e  s u l p h u r  o f  s o i l ,  d i a m e t e r  a n d  
h e i g h t  o f  s e e d l i n g s  w e r e  s i g n i f i c a n t l y  h i g h e r  

i n  a m m o n i u m  s u l p h a t e  t r e a t e d  p l o t s  a s  

c o m p a r e d  t o  u r e a  a p p l i e d  p l o t s .

7 .1 .2 .  T h e  g l a s s  h o u s e  e x p e r i m e n t  t o  c o m ­

p a r e  t h e  r e l a t i v e  e f f i c i e n c y  o f  c o a t e d  a n d  

u n c o a t e d  n i t r o g e n o u s  f e r t i l i z e r s  s t a r t e d  i n  

1 9 8 9 .  T h e  p l a n t s  w e r e  u p r o o t e d  a n d  d r y  

m a t t e r  d e t e r m i n e d .  T h e  t o t a l  u p t a k e  o f  

n i t r o g e n  w a s  a l s o  e s t i m a t e d .  T h e  r e s u l t s  

w e r e  s t a t i s t i c a l l y  a n a l y s e d  a n d  g i v e n  i n  t h e  

T a b l e - A g .  1 5 .

Table - Ag. 15. Uptake of nitrogen un d e r d ifferent 
treatm ents

Treatment Uptake of N (g /plant)

Ureaform 4.07

Neem oil mixed urea 3.52

Coated urea 3.28

Neem cake mixed urea 2.99

Urea 2.69

Ammonium chloride 1.09

Control (without nitrogen) 130

CD (5%) 1.09

Table Ag. 14. Height, diam eter, total and available su lphur and leaf su lp h u r content

Treatm ent
(mm)

Diameter
(cm)

Height 
S (ppm)

Total 
S (ppm)

Available 
S (%)

leaf

Am m onium  sulphate 

Urea

16.27
12.87

134.11
101.12

573.33
250.00

296.52
120.13

0.27
0.20

50% Ammonium 
su lphate  + 50% Urea 13.02 104.83 45833 205.55 026

50% Ammonium
13.43 103.50 375.00 202.08 021

SE 035 3.81 34.29 15.60 —



Uptake of Nitrogen was found to be 
significantly higher in urea form, neem oil 
mixed urea, coated urea, and neem mixed 
urea as compared to urea.

7.1.3. The field experiment started in 1989 
is being continued and the growth m ea­
surem ents were taken periodically. Girth 
of p lants taken 15  years after planting was 
analysed statistically and is presented in 
the Table-Ag. 16.

Ring application of urea form and urea was 
found to be superior to broadcast and 
pocket m ethod of application in increasing 
the girth of plants. Compared to urea, 
ureaform is found to be significantly supe­
rior which might be due to the increased 
nitrogen use efficiency with the ureaform.

7.2. Evalutaion o f phosphatic fertilizers

7.2.1. An experim ent to evaluate the effect 
of two forms of phosphatic fertilizers 
(amm ohos and rock phosphate) on the 
grw oth of rubber was started in 1985 in 
Boyce Estate, M udakayam. Two doses of 
phosphorus, 40 and 50 kg h a 1, were tried 
in two and three split applications. Girth 
increment during  the period 1985-91 were 
analysed statistically and is given in Table. 
Ag-17

Significant positive response was 
obtained for Am m ophos applied at 40 kg

Table-Ag. 16. G irth of p lants 1.5 years after p lanting

Treatment Girth (cm)
Ureaform ring 43.9
Ureaform broadcast 42.9
Ureaform pocket 40.7
Urea ring 40.0
Urea broadcast 37.7
Urea pocket 35.8

Table - Ag. 17. G irth increm ent for the  period 
1985-91 ________________________

Treatment G irth incre­
m ent (cm)

Rock phosphate @ 40 kg PjOs ha ’ in 2 splits 40.46

Rock phosphate @ 40 kg Os ha ' in 3 splits 40.33

Ammophos @ 40 kg P2Os ha 1 in 2 splits 41.70

Ammophos @ 40 kg PjOs ha ' in 3 splits 41.78

Rock phosphate @ 50 kg P2Os h a 1 in 2 splits 40.63

Rock phosphate @ 50 kg P20 5 ha '1 in 3 splits 40.79

Ammophos @ 50 kg P j0 5 ha 1in  2 splits 41.44

Ammophos @ 50 kg  PjOs h a ' in 3 splits 40.95

No phosphorus (control) 39.73

CD (5%) 1.16

and 50 kg ha-1 in tw o and three sp lit doses 
as com pared to control. N o significant 
difference was obtained betw een the doses 
or between split applications. The sam e 
experim ent is being repeated  in tw o m ore 
locations during  1990.

7.2.2. The field study  started in 1988, to 
evaluate the usefulness of bowl sludge, a 
w aste product from  latex centrifuging fac­
tories, as a source of phosphorus for rubber 
at T.R. & T. estate, M undakayam , is being 
continued.

7.2.3. An incubation stu d y  w as conducted 
to s tu d y  the d isso lu tio n  p a tte rn  o f 
M ussoorie, M aton, partially  acidulated  
M ato n , P u ru lia ,  U d a ip u r , im p o r te d  
rockphosphate and superphosphate  at 30 
and 70 kg h a 1. Available phosp h o ru s  sta tus 
was estim ated at 10, 20, 30, 40, 50 and  75 
days. Availability of P increased from  tenth 
day onw ards and m axim um  availability  of 
phosphorus was obtained a t the fourtieth  
day and thereafter decreased a t both  the 
levels. The results obtained w as statisti­
cally analysed and the resu lts for the 
fortieth day of incubation is given in Table- 
Ag. 18.



A m o n g  the d ifferent indigeneous  
form s, M aton and  Purulia w a s found to be 
inferior to im ported  rockphosphate.

Field stu d ie s  w ith  these phosphorus  
sou rces in  im m ature rubber are being  
con d ucted  at RRII E xperim ent Station and 
at Erum eli Estate.

7 3 . D ynam ics of K in rubber growing soils and 
o ther related studies.

A  field  exp erim en t on  RRIM 600 with  
sev e n  grad ed  le v e ls  o f p otassium  and

T able  - Ag. 18. Available phosphorus at fortieth 
day  of incubation

Treatm ents Available 
P (ppm)

Control N o phosphorus Traces
M ussorie - 30 kg  P2O s h a 1 9.5
M ussorie - 70 kg  P p s ha-' 11.0
Maton - 30 kg  PjOs h a 1 6.0
Maton - 70 kg  P p s h a ' 6.5
PA Maton - 30 kg  P}Os ha-1 9.0
PA M aton - 70 kg  P30 5 ha-> 9.0

Purulia - 30 kg P j05 ha-1 5.0

Purulia - 70 kg P p s ha 1 9.6

U daipur - 30 kg P p 5 ha-1 7.0

U daipur - 70 kg P p s ha-' 9.0

Im ported - 30 kg  P p s h a 1 10.4

Im ported - 70 kg P p s ha-' 18.6

Superphos - 30 kg  P p 5 ha ' 6.5

Superphos - 70 kg  P p 5 h a 1 9.5

com m on d ose  of n itrogen and phosphorus  
w ilh  three replications w a s intitiated to 
study the influence o f potassium  on y ield , 
latex flow  and other related parameters. 
Initial soil and leaf nutrient status w as  
assessed Before incorporation of treatments, 
pre-treatment y ield , vo lum e o f latex and  
drc were recorded m onthly for seven  
consecutive m onths.

8 . P h y s i c a l ,  c h e m i c a l  a n d  m i n e r a l o g i -

c a l  c h a r a c t e r i s t i c s  o f  r u b b e r  g r o w ­
i n g  s o i l s .

Soil analytical data on organic car­
bon, available phosphorus and potassium  
from all the five taluks o f K ottayam district 
viz., Changanacherry, Vaikom , Kottayam , 
Meonachil and Kanjirappally w ere  com ­
piled. Nutrient indices w ere w orked out  
and is furnished in Table-Ag. 19.

A s per the nutrient ind ices w orked  
out, all the five taluks are found  to be  
m edium  in organic carbon and available  
m agnesium . A vailable phosphorus w as  
found to be m edium  in Vaikom , Kottayam  
and Changancherry taluks. M eenachil and 
Kanjirappally taluks w ere found to be low  
in available phosphours. A vailable K 
status w as found to be lo w  in  all the  
locations studied.

Mean 8.07
CD (5%) 425

T able  Ag. 19. N utrient index for five taluks of Kottayam district

Nutrient index

Taluk

Vaikom
Kottayam
Meenachil
Kanjirappally
Changanacherry

No. of 
samples

Organic
carbon P K M g_

307 2.03 (M) 1.69 (M) 1.34 (L) 2.31 (M)

667 2.37 (M) 1.57 (M) 138 (L) 2.12 (M)

882 2.40 (M) 1.43 (L) 1.50 (L) 2.08 (M)

1198 2.47 (M) 1.46 (L) 1.43 (L) 1.97 (M)

378 2.27 (M) 1.84 (M) 134 (L) 1.88 (M)



9. S ta n d a r d is a t io n  o f  a n a ly t ic a l  
m ethods

9.1. Seasonal variation in leaf nu trien t statu9 of 
Hevea.

Leaf sam ples w ere collected every  
m onth from  30 trees d urin g  the period  
April 1990 to January 1991 and analysed  for 
N , P, K, Ca and M g. T he experim ent is 
being repeated for one m ore year in tw o  
locations.
9.2. Refinem ent of petiole analysis followed in 

m obile laboratory.

C ontinued the effort to obtain  uni­
form cuttings of petiole sam ples. N in e  
sam ples w ere analysed  in trplicates for 
phosphorus and potassium . The petioles 
w ere cut through a rubber band cutting  
m achine. C oncurrent values w ere obtained  
in alm ost all cases.

10. D R IS approach for  interpretation  of 
fo liar an a lysis

T he project on  D iagnosis and Recom ­
m endation  Integrated S ystem  (DRIS) initi­
ated to form ulate op tim um  nutrient ratios 
in Hevea brasiliensis is being  continued. The 
leaf nutrient values and y ield  data collected

from  900 fields w ere  separated into lo w  and  
high  yield  groups. A FORTRAN com pu ter  
program m e for w orking out th e DRIS 
norm s w as d evelop ed . G eneral DRIS 
norm s for the nutrients N , P  and K w ere  
form ulated.

In the Table-A g. 20 the m ean , CV (%) 
and variance ratio b etw een  th e lo w  and  
high  y ield  g rou p s is  g iv en . From  th e ratios 
or product form  o f  ex p ression  for each  pair 
o f nutrients, the form s w ith  the h igh est 
variance ratio is selected  a s  the DRIS norm .

11. C o llaborative stu d ie s

In the m u ltid iscip lin ary  project on  
tapping panel d ryn ess a su rv ey  w a s  co n ­
ducted  in estates and sm all h o ld in g s o f  
Calicut, K ottayam  and  T rivandrum  re­
g ions. C onsiderable variation in tapp ing  
panl d ryn ess is  observed  for th e sam e clon e  
in d ifferent fie ld s  o f the sam e estate.

12. A d v isory  w ork

The d iv ision  has an a lysed  9020 soil 
and 1895 leaf sam p les  for ad v iso r y  p u r p o se  
and discrim inatory fertilizer recom m en da­
tions w ere offered  to  estates and  sm all 
h old ings based  on  the analytical results.

Table-Ag. 20. M ean, coefficient o f variation and variance ratio of the high yield group

Form of Mean CV (%) Variance
expression____________________________________  ratio

N ' 3.5724 63 2.4590
P 0.2629 15.9 1.2353
K 1.3589 19.1 1.0000

N /P 13.8762 143 1.5423
N /K 2.7300 20.9 0.9466
P/K 0.1993 21.7 0.7895
P /N 0.0738 17.1 1.0000
K /N 03824 20.9 0.9688
K /P 5.2585 22.2 0.9650
N.P 0.9398 17.1 1.6148
N.K 4.8476 19.4 1.1220
P.K 03594 27.8 1.1600
'N orm s for N  P and K



T he fo llo w in g  thrust areas were  
active ly  p ursued  in the B iotechnology D i­
vision .

1. Shoot tip/m eristem  cultures

D u rin g the last p lanting season  
also  another batch o f about 500 tissue  
cu lture derived  p lan ts w ere p lanted  in the 
field  a lo n g  w ith  the control p lants, a s per 
statistical d esig n s. S im ultaneously , m edia  
re fin e m e n ts/m o d ifica tio n s w ere m ade to 
facilitate the con version  o f this experim en­
tal in  vitro  propagation  system  into a 
com m ercia l propagation  system .

2. Som atic em bryogenesis

A  system  h as been  d evelop ed  by  
w h ich  p lants w ere regenerated by  som atic  
em bryogen esis. C allus tissue initiated  from  
the in tegum ental tissu e of the im m ature  
fruits w a s  the sou rce o f p lan t regeneration. 
Plants produced  b y th is process w ere  
planted  in p o ly b a g s aw aitin g  field p lant­
ing .

3. P rotoplast culture for p lan t regen­
eration

Trials w ere m ade to identify the 
m ost su itable explant source for this ob­
jective. Lamina tissue w a s ob served  as the 
ideal source for abundant protoplast har­
vest and favourable initial culture response  
to m anipulation. Sporadic m icro-calli for­
m ation w as observed.

4. A nther culture

This is another area w hich  has been  
very succcssfull, a s  in  p reviou s years. 
C ultures w ere  prepared  u s in g  several 
com m ercial cu ltivars of prom inence. It has 
been observed  that pretreatm ent o f  ex­
p lants w as not a pre-requisite for p lant 
regeneration in  several clones.

5. Enzymology

B iochem ical ch aracterization  o f  
several en zym es in the tissu e cu lture p lants  
v s  bud grafted p lants w as m ade. This 
s tu d y  w ou ld  b e  com pleted  d urin g 1991-92.



BOTANY DIVISION

T h e  B o t a n y  D i v i s i o n  c o m p r i s e s  f o u r  

s e c t i o n s .  P l a n t  B r e e d i n g ,  P r o p a g a t i o n ,  

A n a t o m y  a n d  C y t o g e n e t i c s  w h i c h  c o n t i n ­

u e d  to  c o n c e n t r a t e  o n  t h e i r  r e s p e c t i v e  

t h r u s t  a r e a s  o f  r e s e a r c h  a c t i v i t y .  T h e  m a j o r  
a r e a s  o f  i n v e s t i g a t i o n s  a r e  g e n e t i c  i m p r o v e ­
m e n t  t h r o u g h  c o n v e n t i o n a l  h y b r i d i z a t i o n  

a n d  o r t e t  s e l e c t i o n ,  c l o n e  e v a l u a t i o n ,  e a r l y  

e v a l u a t i o n ,  b a r k  a n d  w o o d  a n a t o m y ,  c y t o ­
g e n e t i c s ,  p r o p a g a t i o n  a n d  p l a n t i n g  t e c h ­

n i q u e s .

1 . E v o l v i n g  h i g h  y i e l d i n g  c l o n e s  f o r

t r a d i t i o n a l  a r e a

1.1. H ybridization and sclcction

M o n t h l y  y i e l d  r e c o r d i n g s  i n  s m a l l  

s c a l e  t r i a l s  o f  p r o g e n i e s  r e s u l t a n t  o f  1 9 7 9  

a n d  1 9 8 0  h y b r i d i z a t i o n  p r o g r a m m e ,  l a i d  

o u t  d u r i n g  1 9 8 2  a n d  1 9 8 3  r e s p e c t i v e l y  w e r e  

c o n t i n u e d .  S i x t y  t h r e e  h y b r i d  c l o n e s  o f  t h e  

1 9 8 2  H P  s e r i e s  w e r e  s u b j e c t e d  t o  t e s t  

t a p p i n g  a t  t h e  a g e  o f  4 ‘/ 2 y e a r s  a f t e r  f i e l d  

p l a n t i n g  a n d  m o n t h l y  y i e l d  w a s  r e c o r d e d .  

S e c o n d a r y  c h a r a c t e r s  w e r e  r e c o r d e d  a t  h a l f  

y e a r l y  i n t e r v a l s .  S i x t y  e i g h t  p e r  c e n t  o f  t h e  

c l o n e s  e x h i b i t e d  s i g n i f i c a n t  p o s i t i v e  c o r r e ­

l a t i o n  b e t w e e n  y i e l d  a n d  g i r t h .  C o r r e l a t i o n  

c o e f f i c i e n t s  o f  t h e  j u v e n i l e  c h a r a c t e r s  w i t h  

i m m a t u r e  c h a r a c t e r s  o f  t h e  6 3  h y b r i d  
p r o g e n i e s  a r c  f u r n i s h e d  in  T a b l e  B o t .  1. 

Table - Bot. 1. Simple correlation coefficients be­
tween yield and girth in the juvenile 
and immature phases

Yield in 
the imma-

Girth in the 
immature 
ture phase

Juvenile
girth
phase

Juvenile yield 0.345" _ 0.488**
Juvenile girth — 0358” _
Yield in the 
immature phase

~ 0290" -

B a s e d  o n  t h e  p r e m a t u r e  y i e l d  f o r  o n e  y e a r ,  

1 5  c l o n e s ,  w h i c h  s h o w e d  b e t t e r  p e r f o r m ­

a n c e  o v e r  R R l l  1 0 5  w e r e  s e l e c t e d  f o r  l a y i n g  

o u t  a  l a r g e  s c a l e  t r i a l  d u r i n g  1 9 9 1  p l a n t i n g  

s e a s o n .

C a s u a l t i e s  w e r e  s u p p l i e d  i n  t h e  s m a l l  

s c a l e  t r i a l s  c o m p r i s i n g  1 8 4  c l o n e s  a n d  4 5  

p a r e n t s  l a i d  o u t  d u r i n g  1 9 8 9  a t  C e n t r a l  
E x p e r i m e n t  S t a t i o n ,  C h e t h a c k a l .  A n o t h e r  

1 4 8  c l o n e s  f r o m  s e l e c t e d  s e e d l i n g s  o f  1 9 8 6  

H P  a n d  1 9  p a r e n t  c l o n e s  w e r e  e s t a b l i s h e d  

i n  e i g h t  s m a l l  s c a l e  t r i a l s  e m p l o y i n g  s i m p l e  

l a t t i c e  d e s i g n  i n  f i v e  a n d  R B D  i n  t h r e e  

r e p l i c a t i o n s  d u r i n g  1 9 9 0  a t  C e n t r a l  E x p e r i ­

m e n t  S t a t i o n ,  C h e t h a c k a l .  P r o g e n i e s  o f

1 9 8 8  a n d  1 9 8 9  h y b r i d i z a t i o n  p r o g r a m m e  

a r e  u n d e r  n u r s e r y  e v a l u a t i o n  f o r  j u v e n i l e  

y i e l d  a n d  g i r t h .  A  t o t a l  o f  2 6 2  s e e d l i n g s  

r e s u l t a n t  o f  o f  1 9 9 0  H P  i n v o l v i n g  R R I I  1 0 5 , 

R R I M  6 0 0  a n d  G T  1 a s  f e m a l e  p a r e n t s  a n d  

s e l e c t e d  c l o n e s  f r o m  t h e  1 9 8 1  B r a z i l i a n  

g e r m p l a s m  c o l l e c t i o n  w e r e  e s t a b l i s h e d  i n  a  
s e e d l i n g  n u r s e r y .

1. 2. Ortet selection

O r t e t  s e l e c t i o n  p r o g r a m m e  w a s  

c o n t i n u e d .  G i r t h  m e a s u r e m e n t s  t h r e e  y e a r s  

a f t e r  f i e l d  p l a n t i n g  f r o m  t h r e e  s m a l l  s c a l e  

t r i a l s  i n v o l v i n g  61  o r t e t  c l o n e s  i n  C h -  

e r u v a l l y  e s t a t e  r e v e a l e d  a  g i r t h  a b o v e  1 9  c m  

in  2 0  c l o n e s  i n  c o m p a r i s o n  t o  1 4 .1  c m ,  1 6 .9  

c m  a n d  1 7 .9  c m  f o r  R R I I  1 0 5 ,  R R I M  6 0 0  a n d  

G T  1 r e s p e c t i v e l y .  C a s u a l t i e s  w e r e  s u p ­

p l i e d  i n  t h e  t w o  f i e l d  t r i a l s  a t  M u n d a k a y a m  

e s t a t e  i n v o l v i n g  4 6  o r t e t  s e l e c t i o n s .  

B u d w o o d  w a s  g a t h e r e d  f r o m  f i f t y  s e l e c t e d  
m o t h e r  t r e e s  f r o m  K o n e y  e s t a t e  a n d  t h e s e  

g e n o t y p e s  w e r e  e s t a b l i s h e d  i n  a  s o u r c e  

b u s h  n u r s e r y .  T h e y  w e r e  f u r t h e r  m u l t i ­

p l i e d  f o r  l a y i n g  o u t  a  s m a l l  s c a l e  t r i a l  

d u r i n g  1 9 9 1  p l a n t i n g  s e a s o n .  S i m i l a r l y ,  5 0



m other trees from Kodum on estate were 
finally selected based on mean yield over 
four different seasons and secondary char­
acters. These selections were established in 
a source bush nursery. A total of 10 ortet 
clones from small hodlings have also been 
raised for laying out a small scale trial.

1. 3. Spccial techniques in breeding

Annual girth  m easurem ent, record­
ing of y ield and  secondary characters were 
done in all field trials. Based on yield and 
o ther secondary characters ten clones were 
selected from  1977 clone trial (irradiated 
m aterial). These selections w ere m ultiplied 
for fu rther evaluation. Yield of these 
selections is being recorded on all tapping 
days. M onthly recordings of volum e yield, 
p lugging index, rate of flow, DRC etc., are 
being carried out. The selected seedlings 
from the progenies of m ale sterile clones 
and  ten genotypes from  m utagen treated 
population  w ere m ultiplied for further 
evaluation.

2. E va lu ation  o f c lo n es

2. 1. Large scale trials

V arious field experim ents under the 
clone evaluation program m e were contin­
ued. Regular m onthly yield recording and 
annual recording of g irth  and secondary 
characters were carried out in all mature 
large scale trials. Am ong the 12 clones from 
a clone trial laid out in 1965, RRII 5 and PB 
217 recorded the highest m ean yield of 
76.42 an d  65.99 g ,refrUp over 16 years in 
com parison to 48.03 g for the control, Tjir 1.

The e ight clones included in the 1966 
clone trial w ere in the 18th year of tapping. 
Long term  perform ance of these clones was 
assessed and the clones RRII 109 and RRII 
105 recorded the highest m ean yield of 
53.83 and 53.34 g^rcM,p respectively, where­
as the control Tjir 1 recorded only 30.98
g-lreo-lap.

Table - Bot. 2. Mean yield over 16 years of 12 clones

d o n e Mean yield over 16 
years g t™*“P

Yield during 
summer (%)

Tjir 1 48.03 70.42

RRII 5 76.42 69.01

RRII 104 57.63 74.50

RRII 116 60.52 80.25

RRIM 513 38.42 7339

RRIM 519 51.18 76.06

RRIM 600 52.59 77.11

RRIM 628 43.03 68.20

PB 206 46.58 79.59

PB 213 62.16 75.92

PB 217 65.99 81.70

PB 5/76 58.42 76.40

General mean 55.08 75.21

S. E. 437 2.68

C. D. 12.85 7.88

C. D." 14.52 8.90

* For comparing RRIM 513 with other clones

In the 1968 space-cum-clone trial, 
RRII 105 continued to be the highest yielder 
and recorded 72.58 g in com parison to 45.30 
g-«iw^p for ^ e  control Tjir 1 du ring  the 14th 
year of tapping. In the 1971 foreign clone 
trial with 10 clones, Harbel 1 recorded the 
highest yield during  the 10th year of 
tapping. In the 1973 clone trial, RRII 208, 
RRII 202 and RRII 203 w ere the top yielders 
with 86.77, 84.48 and 79.86 g " ^  respec­
tively (Table-Bot. 3) d u rin g  the sixth year of 
tapping.

All the selections except RRII 205 and 
RRII 207 recorded significantly better yield 
than the control. Am ong 10 Sri Lanka 
clones planted in  1976, RRIC 104 recorded 
the highest yield of 49.66 g  in com parison



Table - Bot. 3. Moan Annual yield on sixth year of
topping __________ _____

Q one Parentage Mean yield 
years g B* '“F

RRII 201 Tjir X PB 25 71.70

RRU 202 PB 86 X MU 3 /2 84.48

RRII 203 PB 86 X Mil 3 /2 79.86

RRII 204 PB 86 X MU 3 /2 78.17

RRII 205 PB 86 X BD 10 56.13

RRII 206 MU 3 /2 X AVROS 255 72.02

RRII 207 Mil 3 /2 X AVROS 255 55.91

RRII 208 MU 3 /2 X AVROS 255 86.77

RRII 209 Mil 3 /2 X AVROS 255 70.26

PR 107 Control 46.51

General mean 70.18

S. E. 5.06

C. D. 15.03

t o  4 4 .9 8  f o r  G T  1 d u r i n g  t h e  7 t h  y e a r  

o f  t a p p i n g .  I n  t h e  1 9 7 8  c l o n e  t r i a l ,  t h r e e  

c l o n e s  r e c o r d e d  h i g h e r  y i e l d  o v e r  t h e  

c o n t r o l  G T  1 d u r i n g  t h e  f i f t h  y e a r  o f  

t a p p i n g ,  a m o n g  11  c l o n e s  e v a l u a t e d .  

A m o n g  s e v e n  c l o n e s  i n  t h e  1 9 7 9  c l o n e  t r i a l ,  

R R I I  1 0 5  r e c o r d e d  t h e  h i g h e s t  y i e l d  f o l ­

l o w e d  b y  R R II  3 0 0 . I n  t h e  1 9 8 1  m i x e d  c lo n e  
t r i a l  o f  1 0  c l o n e s ,  P C K  1 r e c o r d e d  a  m e a n  

y i e l d  o f  4 3 .2 9  g .  i n  c o m p a r i s o n  t o  4 1 .6 8  g  
a n d  4 0 .9 7  f o r  R R II  1 0 5  a n d  G T  1

r e s p e c t i v e l y  d u r i n g  t h e  f i r s t  y e a r  o f  t a p -  
p i n g .

C a s u a l t i e s  w e r e  s u p p l i e d  i n  t h e  t w o  

l a r g e  s c a l e  t r i a l s  o f  m o d e m  c l o n e s  c o m p r i s ­

i n g  n i n e  a n d  e i g h t  c l o n e s  e a c h  a t  C e n t r a l  

E x p e r i m e n t  S t a t i o n ,  C h e t h a c k a l .  P B  3 1 2  

a n d  S C A T C  9 3 - 1 1 4  r e c o r d e d  h i g h e s t  g i r t h  

a t  a n  a g e  o f  o n e  y e a r  i n  t r i a l  I a n d  t r i a l  II 

r e s p e c t i v e l y .  I n  a n o t h e r  l a r g e  s c a l e  t r i a l  o f  

1 4  c l o n e s  a t  H B S S ,  N e l t a n a ,  R R I I  2 0 3  

r e c o r d e d  t h e  h i g h e s t  g i r t h  a t  a n  a g e  o f  o n e  

y e a r .  I n  t h e  t w o  m u l t i d i s c i p l i n a r y  t r i a l s  o f

m o d e r n  c l o n e s  a t  R R I I ,  l a i d  o u t  d u r i n g  

1 9 8 9 ,  c a s u a l t i e s  w e r e  s u p p l i e d  a n d  j u v e n i l e  

g r o w t h  c h a r a c t e r s  w e r e  r e c o r d e d  d u r i n g  

f o u r  d i f f e r e n t  s e a s o n s .  A m o n g  t h e  1 3  

c l o n e s  i n  t r i a l  I , P B  3 1 4  r e c o r d e d  m o r e  g i r t h  

a n d  h e i g h t  a t  a n  a g e  o f  o n e  y e a r .  I n  t r i a l

I I , a m o n g  t h e  1 3  c l o n e s ,  R R I I  1 1 8  r e c o r d e d  

t h e  h i g h e s t  g i r t h  a n d  R R I M  6 0 0 ,  t h e  m a x i ­

m u m  h e i g h t  a t  a n  a g e  o f  o n e  y e a r .

2. 2. On-farm evaluation

R e c o r d i n g  o f  y i e l d  a n d / o r  g i r t h  a n d  

s e c o n d a r y  c h a r a c t e r s  w a s  c o n t i n u e d  f r o m  

t h e  2 3  b l o c k  t r i a l s ,  n i n e  m a t u r e  a n d  1 4  

i m m a t u r e  a s  w e l l  a s  t h r e e  o b s e r v a t i o n a l  

t r i a l s .  R R I I  1 0 5  c o n t i n u e d  t o  b e  t h e  h i g h e s t  

y i e l d e r  i n  a l l  m a t u r e  b l o c k  t r i a l s .  O f  t h e  

t h r e e  c l o n e s  p l a n t e d  i n  V a k a y a r ,  P B  2 3 5  

r e c o r d e d  t h e  h i g h e s t  g i r t h  o f  5 2 .0 2  c m .  a t  

t h e  7 t h  y e a r  o f  p l a n t i n g ,  f o l l o w e d  b y  P B  3 1 1  

( 4 8 .5 8  c m )  a n d  R R I I  3 0 0  ) 4 5 .5 6  c m ) .  A m o n g  

t h e  1 2  c l o n e s  p l a n t e d  a t  C h i t h e l v e t t y  e s t a t e ,  

P u n a l u r  P B  2 6 0  c o n t i n u e d  t o  b e  t h e  m o s t  

v i g o r o u s  c l o n e  w i t h  a  g i r t h  o f  4 2 .8 7  c m  i n  

c o m p a r i s o n  t o  3 6 .1 1  c m .  f o r  R R I I  1 0 5  d u r i n g  

t h e  s i x t h  y e a r  o f  p l a n t i n g .  O f  t h e  s e v e n  

c l o n e s  a t  M a n i k k a l  e s t a t e ,  M u n d a k a y a m ,  

P B  3 1 0  r e c o r d e d  t h e  h i g h e s t  g i r t h  o f  2 7 .9 3  

c m .  i n  c o m p a r i s o n  t o  2 4 .2 2  c m  f o r  R R I I  1 0 5  

f o u r  y e a r s  a f t e r  f i e l d  p l a n t i n g .  A t  M a n -  

n a r g h a t  e s t a t e ,  P a l g h a t ,  a m o n g  t h e  s i x  

c l o n e s  P C K  1 r e c o r d e d  a  m a x i m u m  g i r t h  o f  

2 8 .9 2  c m  i n  c o m p a r i s o n  t o  2 3 .1  c m  f o r  R R I I  

1 0 5 ,  f o u r  y e a r s  a f t e r  p l a n t i n g .  S t u d i e s  o n  

i n t r a c l o n a l  v a r i a b i l i t y  w e r e  c o m p l e t e d .  

V o l u m e  y i e l d  a n d  D R C  w e r e  r e c o r d e d  a t  

m o n t h l y  i n t e r v a l s  f r o m  5 0  t r e e s  e a c h  o f  f o u r  

s e l e c t e d  c l o n e s .  D r y  r u b b e r  y i e l d  d a t a  w e r e  

r e c o r d e d  o n  a l l  t a p p i n g  d a y s .  O b s e r v a t i o n s  

o n  g i r t h  a n d  b a r k  t h i c k n e s s  w e r e  a l s o  
r e c o r d e d .

N i n e  m o d e m  c l o n e s  o f  H evea brasil­
iensis w e r e  m o r p h o l o g i c a l l y  c h a r a c t e r i z e d  

a t  t h e  a g e  o f  1 4  m o n t h s .  S e e d s  w e r e



collected  from  m ature clon es and seed  
m o r p h o lo g y  w a s a lso  studied  to identify  
the clon cs. M ean and C. D . o f certain  
m orph olog ica l traits and seed  characters 
are g iv e n  in  Tables-Bot 4 and 5 respectively. 
T he resu lts ind icate that the n ine clones  
differed  s ignificantly  for petio le length, 
p etio lu le  length  and leaf area. T he m or­
p h o lo g y  o f see d s  of d ifferent clones also  
sh o w ed  variations.

5. E s tim a tio n  o f  g e n e tic  p a ra m e te r s  in
Hevea

G enetic param eters like genotypic  
and phenotyp ic coeffic ients o f variations 
and  heritability  w ere  estim ated  for test 
inc ision  y ield  and juven ile  girth from  the  
1987 trial on  estim ation  o f genetic param e­
ters in  the juven ile  phase.

t. 4. Morphological traits of nine modcn 
clones

Petiole Petiolule 
Length Length

Angle of 
petiolule

Leaflet
Area

Table - Bot. 5. Seed size of

Clone

RRll 5 

RRII 105 

RRII 118 

RRll 203 

RRII 108 

RRII 300 

RRII 308 

RRIM 600 

RRIM 703

Mean
length
(cm)

2.77 
±0.071 

2.73 
± 0.042 

231 
±0.087 

2.48 
± 0.017 

226 
±0.034 

2.76 
± 0.037 

±2.81 
±0.046 

2.60 
± 0.021 

2.47 
± 0.029

Mean
width
(cm)

2.19 
±0.054 

2.12 
± 0.029 

2.05 
±0.224 

2.10 
±0.036 

1.92 
±0.025 

227 
±0.037 

2.14 
±0.030 

232 
± 0.025 

2.10 
± 0.020

(cm) (cm) (o) (cm2)

RRII 5 24.70 2.42 20.50 48521

RRII 105 20.40 121 19.80 341.19

RRII 118 22.02 1.01 18.41 353.29

RRII 203 23.70 1.07 21.72 371.14

RRII 208 19.64 0.63 17.19 216.56

RRII 300 17.72 154 20.70 313.41

RRII 308 16.90 0.51 16.68 304.78

RRIM 600 21.56 1.06 17.21 214.20

RRIM 703 22.06 1.12 18.00 299.08

C  D. 4.258 1.19 N. S. 90.197

; of n ine m odem  clones

Mean
thickness
(cm)

Volume
(cm3)

2.15 
± 0.040

8.00
±0.632

1.95
±0.022

5.70 
± 0.153

1.88
±0.034

4.17
± 0 3 0 7

1.79
±0.027

5.16 
± 0.0166

2.0 
±  0.013

5.75
± 0 2 5 0

2.02 
± 0.019

620 
± 0.199

1.96
±0.037

7.81
±0.133

1.66
±0.022

552  
±  0.167

1.87
±0.030

5.28
±0.096



Table - Bo,. 6 ^  S^notic . . . .  in d .io n  yield and girth .1 IS m o n te

------------ ^  c v w  CCV(%) r c v w ____

Test Incision 0.11-036 gm 0.23*0-01 53.96 22-17 50.70 I I
Yield
Girth 8.01-15.08 cm ll.43ifl.29 25.82 15.35 25.12

The GCV as well a s herilability lor 
yield  and girth show n in the above table is 
m edium  to lo w  w hich im plies that re­
sponse to selection w ill be lim ited in this 
population at this age. In order to assess  
the genetic param eters in the m ature phase  
a trial w a s laid ou t at H. B. S. S., Ncttana  
during 1990 p lanting season  w ith  open  
pollinated p rogen ies o f 12 clones and their 
parents.

6. C ytogen etica l investiga tions

The grow th  attributes and floral 
characteristics o f the spontaneous and  
synthesized  triploid w ere studied. The 
chlorophyll content o f both the triploids 
w as estim ated  by  acetone m ethod. The 
g row th  attributes are g iven  in Table-Bot. 7. 
Significant variations w ere observed  for all 
the characters except length o f m ale flower 
and foliar index. The spontaneous triploid 
exhibited  m ore vigour. Behaviour o f  chro­
m osom es during  m eiosis w as also studied  
and the chrom osom e association is d e­
picted in Table Bot. 8. Significant variation 
w as noticed  w ith  respect to num ber univa­
lents and trivalents.

7. Floral b io lo g y  and fru it set

Five fem ale parents w ere crossed in 
different com binations involv in g  15 m ale  
parents and fruit set w as recorded. The 
observation  revealed w ide variation in fruit 
set am ong the crosses. RRIM 600 w as  
found to be a favourable fem ale parent, 
having produced high rates o f fruit set 
success w hen crossed w ith  eight different 
m ale parents. Fruit set in crosses in volv in g

RRII 105 as the fem ale parent w a s  a lso  
reasonably high and com parable w ith  RRIM 
600. The influence of the fem ale p arent on  
fruit set is ev id en t from the Table-Bot. 9.

Table - Bot. 7. Growth attributes of synthesized and 
spontaneous triploids

Parameter Synthesized Spontaneous t' value for 
comparison 

of means

Plant
height (cm) 169.80±2.230 216.80±7330 8.54

Stem dia­
meter (mm) 15.68 ±0.290 20.83+0329 14.47

Number of
flushes 4.7310.066 6.20+0.200 9.53

Number of lea­
ves per flush 11.2010306 16.4010.305 14.74

Female flower 
length (mm) 1.02+0.145 11.9910.067 20.63
Female flower
size (mm2) 33.59±0.200 70.70±0.990 45.89

Male flower
length (mm) 7.8010.05 7.81±0.06 0.,19
Male flower
size (mm5) 22.930.400 30.11±0.480 14.25
Total chlorophyll 
(mg/g fresh wt 
of leaf) 339±0.275 4.07±0.470 1.58
Loaf area
(mm7) 753310.605 86.77±0.870 12.91
Stem index 0.065410.00034 0.0703±0.00035 12.37
Petiolar »* 
index 0.0168±0.00026 0.0181+0.00021 4.82
Foliar index0.0056+0.00004 0.0068±0.00006 20.70
’Significant at P<0.05 “ Significant at P<0.01



Table - Bot. 8. Chrom osom e association in synthe­
sized and spontaneous triploids

Chromosome
association

Synthesized Spontaneous T  value

Tri valent 11.06±0.236 12.44 ±0.245 4.05

Bivalent 6.11 ±0.205 5.76 ± 0,226 1.14

Univalent 8.72 ±0.415 622 ±0.297 4.90

“ Significant at P<0.01

8. A natom ica l (general) in vestiga tions

Data collected  on  stom atal characters 
o f d rou ght tolerant and susceptib le clones  
at the ju ven ile  ag e  w e re  sum m arised. Small 
stom atal aperture w a s  observed  as  a char­
acter o f  d rou ght tolerant clones.

S tu d ies on  the interclonal variability  
of leaf anatom ical traits w ere continued. 
Paraffin b lock  preparations of leaf w ere  
sec tioned , p rocessed  and data collected. 
T he data are b eing  sum m arised.

9. Bark anatom ical investiga tions:

Investigations on  bark anatom ical 
characters and their practical im plication  
w ere con tin ued . Bark s tu d y  o f  11 clon es at 
the fourth year o f p lan tin g  w as d o n e  and 
data co llected  for estim ating  the correla­
tion s o f bark anatom ical characters at that 
a g e  w ith  those trails at m ature age.

Table-B ot. 9. Influence of female parent on fruit set 
succcss.

Fruit set___

Female parent No. of pollinations Total no. %

RRII 105 2580 97 3.76

RRU118 665 1 0.15*

RRIM 600 2857 124 4.34

IAN 873 3312 49 1.48*

PCK 1 1523 41 2.69*

* Chi- square value for comparison with RRIM 600
significant a t P<0.05

For com paring anatom ical characters 
of the virgin and renew ed  bark, the data 
collected  earlier w ere processed . On quan­
titative basis, virgin and renew ed  bark  
differ significantly for certain characters. 
R educed quantity o f laticiferous tissue and  
h igh ly  z ig z a g  orientation o f laticifers w ere  
observed  for the renew ed  bark.

10. W ood anatom y

Studies on  the w o o d  quality of 
stim ulated  rubber w ood  are under prog­
ress. Ethrel applications w ere continued.

11. Propagation  tech n iq ues

B udding trial b ein g  carried ou t at 
Tripura to find out the op tim u m  tim e for 
bud din g in  the northeastern region  w as  
com pleted  and the data are b ein g  su m m a­
rised.

Girth and other secondary characters 
o f the p lants in the field trial o f benchgrafted  
plants w ere recorded. Girth data w ere  
sum m arised  and ground b ud ded  p lants of 
RRII 118 recorded the m axim um  girth  at 
the age o f three years. Girth and other  
secondary characters o f the p lants during  
the 4th year in  the stu dy  o n  d ep th  of 
planting  w ere recorded. Girth data w ere  
sum m arised. As in  the p rev iou s years the 
control exhibited  m axim um  vigour.

A field trial w a s laid ou t on  deep  
planting  of bag  p lants at Central Experi­
m ent Station, w ith  bud union  buried  upto  
5 cm , bud union  buried  upto  10 cm , bud  
union  buried  upto  15 cm  and norm al 
planting  as the treatm ents. T he d esign  
adopted  w as R. B. D. w ith  5 replications. 
For the s tu d y  on com parison  o f  polybags, 
sam p les o f bags w ere co llected  after keep­
ing  them  in the nursery for on e year to 
assess their degradation  d u e  to w eathering.



12. G enetic basis o f  stock-scion  rela­
tionship

A nnual recording of girth and 
secondary characters w as carried out in the 
trial with 14 different stock-scion com bi­
nations, laid ou t during 1984. A m ong the 
different stock-scion com binations, RRII 
203 budgrafted on  clonal root stock of RRII 
203 as w ell as on assorted stock recorded  
the h ighest girth (39.67 cm  and 39.16 cm  
respectively) at the age o f six years. At the 
Central Experim ent Station, Chethackal a 
n ew  trial w as laid out incorporating nine 
different treatm ents, in a random ized block 
d esign  w ith  three replications. A polybag  
nursery w as established  for the supp ly  of 
casualties during  the 1991 season .

13. H orticultural m an ipu lations  

Proper m aintenance of the plants in
the trial on  crow n bud d in g o f polybag  
plants is  being d one and their grow th  is 
being observed. Seedlings required for the 
com parative stu dy  o f tw in  stocks and 
single stocks w ere raised in polybags and 
in the ground nursery. Twin grafting w as  
d one w herever necessary. Green budding  
o f sing le  stocks and tw in  stocks w a s also  
carried out.

14. Early evalu ation

Data on  juvenile y ield  o f 13 selected  
clones at an age of three years revealed RRII
6, RRII 118, RRII 105, RRIM 600, PB 311 and 
GT 1 to record higher juvenile yield  than 
the general m ean (Table Bot. 10). All these 
clon es except RRII 118, are h igh  y ield ers in 
the m ature phase also. RRII 38 recorded the 
low est yield  fo llow ed  by HP 20, both low  
y ielders in the m ature phase.

15. S tu d ies on inb reed ing  

Seed lings raised from  selfed  and
m onoclonal seed s and those resultant of 
open pollination belonging to four clones

w ere m aintained in the nursery and  sub­
jected to recording o f test-tap y ie ld  C /2 S d /  
, system  for 10 d ays), h eight and num ber  
o f Hushes at the age o f 2 years. Inbreed ing  
depression , expressed  as per cent d e c r e a se /  
increase in the m ean va lu e  o v er  the open  
pollinated progenies w as observed  in  alm ost 
all the characters both  in  selfed  and  m o n o ­
clonal seed lings. C lonal d ifferen ce w a s  also  
noticed. M onoclonal and selfed  see d lin g s  
of clone Tjir 1 exhibited  le s s  inb reed ing  
depression.

16. G en etic d iv erg en ce, p rep o te n c y  and
in b reed in g  d ep ressio n

O bservations on  w in ter in g  and  f lo w ­
ering  attributes w ere recorded from  42  
clon es included  in the s tu d y  o n  g en etic  
divergence and are b eing  su m m arised .

A ssessm en t o f prep otency  o f  tw en ty  
prom ising c lon es through see d lin g  p rog-

Table - Bot. 10. Mean yield o f clones

Clones Mean yield S.E

RRII 6 3.91 .26

RRII 118 3.57 .27

RRII 105 3.09 .26

RRIM 600 2.84 .28

PB311 2.80 .26

GT 1 2.63 .28

RRII 300 2.48 .27

Tjir 1 2.44 3 0

RRII 208 235 .29

RRIM 612 1.80 .28

RRIM 501 1.79 29

HP 20 132 2 9

RRII 38 .89 .28

General Mean 2.49



e n y  a n a l y s i s  w a s  a t t e m p t e d .  P r o g e n i e s  

d i f f e r e d  s i g n i f i c a n t l y  w i t h  r e s p e c t  t o  f o l i a r  

t r a i t s  a n d  j u v e n i l e  y i e l d  o n  t e s t  i n c i s i o n  a t  

t h e  a g e  o f  o n e  y e a r .  T h e  m e a n  p e r f o r m a n c e  

o f  s u p e r i o r  p r o g e n i e s  w i t h  r e s p e c t  t o  j u v e ­

n i l e  y i e l d  r e v e a l e d  A V T  7 3  t o  b e  t h e  b e s t  
w i t h  4 5 %  o f  t h e  s e e d l i n g s  b e i n g  h i g h  

y i e l d e r s .  P r o g e n y  o f  R R I I  1 0 5  a l s o  d i s ­

p l a y e d  h i g h  m e a n  j u v e n i l e  y i e l d  w i t h  3 7 %  

o f  t h e  s e e d l i n g s  s h o w i n g  h i g h  y i e l d .  A s s o ­

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

a n d  d a t a  ( T a b l e - B o t .  1 1 )  i n d i c a t e d  h i g h l y  
s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  o f  j u v e n i l e  

y i e l d  w i t h  g i r t h ,  n u m b e r  o f  f l u s h e s  a n d  

n u m b e r  o f  l e a v e s .  F o r  t h e  s t u d y  o n  

i n b r e e d i n g  d e p r e s s i o n ,  s e l f e d  a n d  o p e n  

p o l l i n a t e d  p r o g e n i e s  o f  t h e  c l o n e s  a s s e s s e d  

f o r  p r e p o t e n c y  w e r e  r a i s e d  i n  a  n u r s e r y .

Table-Bot. 11. Associations am ong juvenile  traits 
and  yield

Flushes Rushes 
Height Girth produced retained

No. of 
leaves

Girth 0.8102" — — - s
Flushes
produced 0.4525”  03804" — - -

Flushes
retained 0.5129" 0.4833”  0.6064" - —

No. of 
leaves 0.6374”  0.4761”  03234” 03836” -

Juvenile
yield 05562”  0.6289”  0.0913 0.2641* 0.4661”

* Significant at P = 0.05 "  Siginficant a t P = 0.01



GERMPLASM DIV ISIO N

T h e  G e r m p l a s m  D i v i s i o n  c o n c e n ­

t r a t e d  i t s  r e s e a r c h  a c t i v i t i e s  o n  t h e  i n t r o ­
d u c t i o n ,  c o l l e c t i o n ,  c o n s e r v a t i o n  a n d  e v a l u ­

a t i o n  o f  Hevea g e r m p l a s m .

1. Introduction, co llection  and conser­
vation  o f germ plasm

1. 1 Wickham materials from the secondary d i­
versity centres
T h e  c o l l e c t i o n  o f  o l d e r  a n d  e l i t e  

c u l t i v a r s  o f  i n d i g e n o u s  a n d  e x o t i c  o r i g i n ,  

b e i n g  c o n s e r v e d  in situ , w e r e  p r o p e r l y  

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

c o n t i n u e d .

A  s c h e d u l e  f o r  t h e  b i l a t e r a l  e x c h a n g e  

o f  c l o n e s  w i t h  1 R C A  w a s  p r e p a r e d  a n d  

p r e l i m i n a r y  s t e p s  w e r e  i n i t i a t e d  t o  p r o c u r e  

i m p o r t / e x p o r t  p e r m i t s .

1.2 Wild germplasm from IRRDB explorations

M a i n t e n a n c e  o f  t h e  g e n o t y p e s  i n t r o ­

d u c e d  a n d  f u r t h e r  i n t r o d u c t i o n  o f  B r a z i l i a n  

g e r m p l a s m  w e r e  c o n t i n u e d .  O u t  o f  t h e  8 0 0  

g e n o t y p e s  i n t r o d u c e d  f r o m  t h e  M a l a y s i a n  

I R R D B  g e r m p l a s m  c e n t r e  i n  1 9 8 9 - 9 0 ,  o n l y  

5 9 1  s u r v i v e d  ( T a b l e  -  G p l r n  1 ) .  T h e  

b u d g r a f t s  o f  t h e s e  g e n o t y p e s  w e r e  r a i s e d  i n  

p o l y b a g s  a n d  s u b s e q u e n t l y  t r a n s p l a n t e d  i n  
s o u r c e  b u s h  n u r s e r y .

2 . E v a l u a t i o n  o f  g e r m p l a s m

2. 1. In situ  conservation gardens

F i e l d  e v a l u a t i o n  o f  W i c k h a m  m a t e r i ­

a l s  f r o m  s e c o n d a r y  d i v e r s i t y  c e n t r e s  w a s  

c o n t i n u e d .  G i r t h  a n d  y i e l d  d a t a  o f  c l o n e s  

c o n s e r v e d  i n  t h e  g e r m p l a s m  g a r d e n s  w e r e

Table - Gplm. 1. 1989 - 90 introduction
Provenance No. introduced No. survived
Acre 445 309
Rondonia 250 192
Mato Grosso 100 86
Mixed seedlings 5 4

Total 800 591

c o l l e c t e d .  I n  a d d i t i o n  o b s e r v a t i o n s  o n  

w i n t e r i n g ,  f l o w e r i n g  a n d  f l o r a l  m o r p h o l o g y  

o f  c e r t a i n  g e n o t y p e s  w e r e  a l s o  b e i n g  r e ­

c o r d e d .  A  l a r g e  n u m b e r  o f  t r e e s  w e r e  

s e v e r e l y  d a m a g e d  b y  w i n d .  T h e  s t u m p s  

o f  t h e  a f f e c t e d  t r e e s  w e r e  p o l l a r d e d  a n d  t h e  
s p r o u t s  a r e  r e t a i n e d .  I n  t h e  f i r s t  g e r m p l a s m  

g a r d e n  a m o n g  t h e  5 1  c l o n e s ,  P B  2 1 5 ,  P B  2 3 5  

a n d  P B  2 8 / 8 3  r e c o r d e d  a  h i g h e r  a v e r a g e  

y i e l d  t h a n  R R I I  1 0 5 . A  h i g h  r a t e  o f  b r o w n  

b a s t  i n c i d e n c e  w a s  n o t e d  i n  R R I M  7 0 3 ,  a  

c o m p o n e n t  c l o n e  i n  t h e  s e c o n d  g a r d e n .

T h e  g e r m p l a s m  g a r d e n s  a r e  b e i n g  

u t i l i z e d  b y  o t h e r  r e s e a r c h  d i v i s i o n s  f o r  

v a r i o u s  e x p e r i m e n t s .

2. 2. N ursery evaluation, juvenile  characterisa­
tion and  cataloguing

j u v e n i l e  c h a r a c t e r i s a t i o n  a n d  p r e ­

l i m i n a r y  e v a l u a t i o n  o f  2 0 0  g e n o t y p e s  b e ­

l o n g i n g  t o  d i f f e r e n t  g r o u p s  w e r e  c a r r i e d  

o u t .  D a t a  o n  g i r t h ,  b a r k  t h i c k n e s s ,  t o t a l  

h e i g h t ,  h e i g h t  o f  f i r s t  b r a n c h i n g ,  l e a f  a r e a ,  

e t c . ,  w e r e  c o l l e c t e d .  D a t a  o n  t e s t  t a p p i n g  

y i e l d  w a s  a l s o  c o l l e c t e d .  T h e  r e s u l t s  a r e  

b e i n g  s t a t i s t i c a l l y  a n a l y s e d .  B a r k  s a m p l e s  

o f  t h e  s e l e c t e d  g e n o t y p e s  w e r e  c o l l e c t e d  f o r  

a n a t o m i c a l  s t u d i e s .

2. 3. Field evaluation of B razilian germ plasm

C u l t u r a l  o p e r a t i o n s  w e r e  c a r r i e d  o u t  

i n  t h e  e v a l u a t i o n  t r i a l  l a i d  o u t  i n  1 9 9 0 .  

A b o u t  6 0 %  o f  t h e  p l a n t s  s p r o u t e d  a n d  

n o t c h i n g  w a s  g i v e n  t o  t h e  s t u m p s  w h e r e  

b u d s  s t i l l  r e m a i n e d  i n  t h e  d o r m a n t  s t a g e .  

P r e p a r a t i o n  o f  p l a n t i n g  m a t e r i a l s  f o r  g a p  

f i l l i n g  w a s  a l s o  c a r r i e d  o u t .
Table - Gplm. 2. 1990 - 91 In trod uction
Provenance No. introduced No. survived
Acre 137 101
Rondonia 95 68
M ato Grosso 35 27
Ortets 15 10

Total 282 206
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C r o p  p r o t e c t i o n  i s  t h e  m a i n  a c t i v i t y  

o f  t h i s  D i v i s i o n  c a r r i e d  o u t  b y  P l a n t  P a t h o l -  

o g y ,  M y c o l o g y  a n d  E n t o m o l o g y  s e c t i o n s .  

M i c r o b i o l o g y  s e c t i o n  i s  e n g a g e d  in  i m p r o v ­

i n g  s o i l  f e r t i l i t y  a n d  r e d u c i n g  p o l l u t i o n  

f r o m  r u b b e r  p r o c e s s i n g  f a c t o r i e s  u s i n g  

m i c r o b e s .

1 .  A b n o r m a l  l e a f - f a l l  d i s e a s e

T h i s  d i s e a s e ,  c a u s e d  b y  Phytophthora 
s p p . ,  h a s  b e e n  c a u s i n g  s e r i o u s  d a m a g e  to  

t h e  h e a l t h  o f  r u b b e r  p l a n t s  i n  t h e  t r a d i t i o n a l  

r u b b e r  g r o w i n g  a r e a s  o f  K e r a l a  a n d  K a r n a ­

t a k a .  F o r  t h e  p a s t  t h r e e  y e a r s ,  t h e  d i s e a s e  

h a s  a p p e a r e d  i n  a  s e v e r e  f o r m  i n  K a n ­

y a k u m a r i  D i s t r i c t  o f  T a m i l  N a d u  a l s o ,  

w a r r a n t i n g  p r o p h y l a c t i c  c o n t r o l  m e a s u r e s .

1 .1 . Clone-wise and  region-wise spraying trials

E x p e r i m e n t s  w e r e  c o n d u c t e d  i n  t h e  

l o w  r a i n f a l l  a r e a  i n  P u n a l u r  a n d  h i g h  

r a i n f a l l  a r e a  i n  T r i c h u r  o n  t h e  c l o n e  R R II  

1 0 5 .  F o u r  d o s a g e s  o f  c o p p e r  w e r e  t e s t e d  

f r o m  2  k g  t o  1 0  k g  o f  c o p p e r  o x y c h l o r i d e  

( C O C )  5 6 %  o i l  d i s p e r s i b l e  p o w d e r  ( O D P )  

p e r  h e c t a r e .  L o w e r  d o s a g e  w e r e  t e s t e d  a t  

P u n a l u r .  A b s o l u t e l y  n o  d i f f e r e n c e  i n  l e a f  

r e t e n t i o n  w a s  f o u n d ,  i n  l o w  r a i n f a l l  a r e a ,  

b e t w e e n  p r o t e c t e d  p l o t s  a n d  c o n t r o l .  I n  

h i g h  r a i n f a l l  a r e a ,  s i g n i f i c a n t  d i f f e r e n c e  w a s  

n o t i c e d  w i t h i n  t r e a t m e n t s  a n d  a l s o  b e t w e e n  

t r e a t m e n t s  a n d  c o n t r o l .  T e n  k g  C O C  p e r  

h e c t a r e  w a s  f o u n d  t o  b e  e s s e n t i a l  t o  g e t  

s a t i s f a c t o r y  l e a f  r e t e n t i o n .  ( T a b l e  - P a t h  1 ). 

1. 2. T esting  of new  form ulations o f fungicide
and spray oil

O n e  s a m p l e  e a c h  o f  C O C  5 6 %  O D P  

f o r m u l a t e d  b y  t h r e e  m a n u f a c t u r e r s  a n d  

t w o  s a m p l e s  o f  'D i t h a n e '  M - 4 5  O D P  w e r e  

s u b j e c t e d  t o  p r e l i m i n a r y  s c r e e n i n g .  T h e s e  

p r o d u c t s  w e r e  f o u n d  t o  b e  s u i t a b l e  f o r  l a r g e  

s c a l e  t e s t i n g .  O n e  C O C  s a m p l e  w a s

Table - Path. 1. Leaf retention in clone RRII 105 in
high rainfall area (Chemoni Estate)

Treatments Leaf retention (%)

COC 56% 4 k g /ha 42 (40.41) b

„ 6 k g /h a 57 (49.03) b

8 k g /h a 51 (45.05) b

10 kg /ha 77 (61.89) a

Control (unsprayed) 19 (24.79) c

P = 0.05 S. E 5.07 C. D. 11.5

Figures in the brackets are  arc sine transformed values

s u b j e c t e d  t o  l a r g e s c a l e  t e s t i n g  b u t  w a s  
f o u n d  to  b e  u n s a t i s f a c t o r y .  A  n e w  s p r a y -

011 s a m p l e  s u p p l i e d  b y  I n d i a n  O i l  C o r p o r a ­
t i o n  w a s  f o u n d  to  r e t a i n  m o r e  c o p p e r  i n  

s m a l l  s c a l e  t r i a l s  b u t  i n  l a r g e  s c a l e  f i e l d  
t e s t i n g  t h e  l e a f  r e t e n t i o n  w a s  f o u n d  t o  b e  o n  

p a r  w i t h  t h a t  o f  t h e  n o r m a l  s p r a y  o i l .

1. 3. Spray volum e trials under aerial spraying

N o  a p p a r e n t  d i f f e r e n c e  w a s  f o u n d  in  

l e a f  r e t e n t i o n ,  b e t w e e n  t h e  s p r a y  v o l u m e  

r e c o m m e n d e d  b y  R R I I  a n d  t h o s e  u s e d  b y  

s o m e  p r i v a t e  e s t a t e s .

1. 4. Survey of leaf-fall in  the clone RRII 105 due
to abnorm al leaf fall disease

A  s u r v e y  w a s  c o n d u c t e d  i n  t e n  

r e g i o n s  o f  t h e  r u b b e r  g r o w i n g  a r e a  o f  

K e r a l a .  O u t  o f  t h e  1 1 9  h o l d i n g s  s u r v e y e d ,  

l e a f  f a l l  a b o v e  5 0  p e r  c e n t  w a s  r e c o r d e d  in

1 2  h o l d i n g s  a n d  in  a n o t h e r  1 2  h o l d i n g s  l e a f -  

f a l l  a b o v e  2 5  p e r  c e n t  w a s  o b s e r v e d .  T h e  

s u r v e y  w i l l  b e  r e p e a t e d  n e x t  y e a r  a l s o .

2 . H i g h  v o l u m e  s p r a y i n g

H i g h  v o l u m e  s p r a y i n g  i s  d o n e  in  

n e a r l y  6 5 ,0 0 0  h a ,  m o s t l y  s m a l l  h o l d i n g s .  

R e d u c t i o n  i n  t h e  c o s t  o f  s p r a y i n g  a n d  

i m p r o v i n g  i t s  e f f i c a c y  f o r m s  t h e  o b j e c t i v e  o f  

t h e  e x p e r i m e n t s  i n  h i g h  v o l u m e  s p a r y i n g .



T h e  e x p e r i m e n t  c o n d u c t e d  a t  C h e -  

m o n i  e s t a t e ,  T r i c h u r  o n  t h e  s p r a y  f l u i d  

r e q u i r e m e n t  i n  t h e  t o l e r a n t  c l o n e  RRII 1 0 5  

i n d i c a t e  t h a t  a  m i n i m u m  s p r a y  v o l u m e  o f  

3 0 0 0 1  p e r  h e c t a r e  o n l y  c a n  p r o v i d e  s a t i s f a c ­

t o r y  l e a f  r e t e n t i o n  i n  t h i s  r e g i o n .  ( T a b l e  -  

P a t h  2 ) .

Table - Path. 2. Spray volum e and leaf retention 

Treatments Leaf retention (%)

Control (unsprayed) 13 0

1% Bordeaux m ixture 1000 1 /h a  29.0

2000 1 /h a  50.0

3000 1 /h a  71.0

t test (P = 0.05) Significant

T h e  H D P  m o t o r i s e d  h i g h  v o l u m e  

s p r a y e r ,  w h e n  f i e l d  t e s t e d  b y  s p r a y i n g  1 %  

B o r d e a u x  m i x t u r e  i n d i c a t e d  t h a t  i t  i s  o n l y  

a s  e f f i c i e n t  a s  t h a t  o f  t h e  r o c k e r  s p r a y e r  i n  

p r o t e c t i o n .  B u t  t h e  a r e a  c o v e r e d  p e r  d a y  

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

r o c k e r  s p r a y e r .

3 .  E v a l u a t i o n  o f  p a n e l  p r o t e c t a n t s  a n d  

w o u n d  d r e s s i n g  c o m p o u n d s

B a r k  r o t  d i s e a s e  i s  n o t  v e r y  s e r i o u s  in  

I n d i a  e x c e p t  i n  s o m e  r e g i o n s .  P r o t e c t i o n  o f  

t a p p i n g  p a n e l  w i t h  w o u n d  d r e s s i n g  c o m ­

p o u n d s  e n s u r e s  f a s t e r  b a r k  r e g e n e r a t i o n  

a n d  p r o t e c t i o n  f r o m  p a t h o g e n  w h i c h  in f e c t  

t h r o u g h  t h e  w o u n d s  i n  t a p p i n g  p a n e l .  T h e  

e f f e c t  o f  a p p l i c a t i o n  o f  p e t r o l e u m  w o u n d  

d r e s s i n g  c o m p o u n d s  o n  r e n e w e d  b a r k  

r e g i o n  w a s  e v a l u a t e d  f o r  t h e  p r o d u c t s  

s o p k o t  a n d  f u m a c e - o i l ,  i n  c l o n e s  R R I M  6 0 0  
a n d  P B  2 1 7 .  I n  R R I M  6 0 0 ,  b e t t e r  b a r k  

r e g e n e r a t i o n  w a s  o b t a i n e d  w i t h  s o p k o t  

c o m p a r e d  t o  t h a t  w i t h  f u r n a c e  o i l .  B u t  i n  

c l o n e  P B  2 1 7  n o  d i f f e r e n c e  w a s  n o t i c e d .  

T h e  e x p e r i m e n t  i s  b e i n g  r e p e a t e d .

T h r e e  n e w  w o u n d  d r e s s i n g  c o m ­

p o u n d s  w e r e  f i e l d  t e s t e d .

4 .  C r o w n  b u d d i n g  f o r  d i s e a s e  r e s i s ­

t a n c e

C r o w n  b u d d i n g  i s  a  g o o d  t e c h n i q u e  

t o  r e s i s t  t h e  a t t a c k  o f  d i s e a s e  o c c u r r i n g  o n  

l e a v e s  a n d  t w i g s .  H i g h  y i e l d i n g  t r u n k  

c l o n e s  c a n  b e  c r o w n  b u d d e d  w i t h  a  r e s i s ­

t a n t  c r o w n .  E v e n t h o u g h  s o m e  d i f f i c u l t i e s  

a r e  e n c o u n t e r e d ,  t h i s  t e c h n i q u e  h a s  t o  b e  

e x p l o i t e d  f o r  c o n t r o l  o f  m a j o r  d i s e a s e s .

T h e  t h i r d  y e a r  g i r t h  o f  P B  3 1 1  -  c r o w n  

b u d d e d  p l a n t s  s h o w e d  c o n s i d e r a b l e  r e d u c ­

t i o n  c o m p a r e d  t o  c o n t r o l .  I n  o r d e r  t o  

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

o p y  s i z e ,  a n  e x t r a  d o z e  o f  f e r t i l i z e r  a p p l i ­

c a t i o n  w a s  d o n e .

5 . P i n k  d i s e a s e

P i n k  d i s e a s e  i s  t h e  m o s t  i m p o r t a n t  

s t e m  d i s e a s e  o r  r u b b e r  d u r i n g  i t s  g r o w t h  

p e r i o d  f r o m  t h i r d  t o  t w e l t h  y e a r .  T h e  

d i s e a s e  i s  w i d e s p r e a d  i n  h i g h  r a i n f a l l  a r e a s  

a n d  i n  c e r t a i n  c l o n e s  l i k e  R R I I  1 0 5  a n d  P B  

2 1 7 .

T w o  f i e l d  e x p e r i m e n t s  w e r e  c o n ­

d u c t e d  t o  e v a l u a t e  t h e  e f f i c a c y  o f  p r o p h y ­

l a c t i c  s p r a y i n g  o f  C a l i x i n  0 .1 % ,  T h i r i d e

0 .2 % ,  C o b o x  L - 1 %  a n d  B o r d e a u x  m i x t u r e

1%.

W i t h  e i t h e r  o f  t h e  s t i c k e r s ,  T r i t o n  A E  

o r  F e v i c o l  D D L ,  i n  c l o n e s  P B  2 1 7  a n d  P B  

3 1 1 .  T w o  r o u n d s  o f  s p r a y i n g  w e r e  g i v e n .  

T h e  r e s u l t s  i n d i c a t e  t h a t  t h e r e  i s  m a r g i n a l  

r e d u c t i o n  i n  d i s e a s e  i n c i d e n c c  u n d e r  c e r ­

t a i n  t r e a t m e n t s .  B u t  i t  d o e s  n o t  c o m p e n s a t e  

f o r  t h e  a d d i t i o n a l  c o s t  i n v o l v e d .

A  s u r v e y  w a s  c o n d u c t e d  t o  a s s e s s  

t h e  d a m a g e  d u e  t o  p i n k  d i s e a s e  i n  c l o n e  

R R I I  1 0 5  i n  f i f t y  f i v e  s m a l l  h o l d i n g s .  T h e  

d e t a i l s  o f  t h e  d a t a  o b t a i n e d  a r e  f u r n i s h e d  i n  

T a b l e  -  P a t h .  3 .



Table - Path. 3. Incidencc of p in k  disease on RRII
105 in small hodlings

Ago
(years)

No. of trees 
examined

% diseased 
trees

Percent trees 
completely 

lost

2 3,540 18.49 1.62

3 1,990 27.47 0.56

4 3,465 12.87 0.12

5 1,665 9.91 0.60

6 2,630 5.21 0.15

7 9,618 6.13 0.64

T he data ind icate that m axim um  
incidence o f the d isea se  occurs in  the third 
year and it is  not alarm ing.

6 .  P o w d e r y  m i l d e w  d i s e a s e

T he d ise a se  caused  b y  O id ium  heveae 
is the second  m ost im portant leaf d isease of 
rubber. In recent years, it is  occurring in 
severe  form  in  areas w here it w a s not at all 
a problem . C onsiderab le crop  lo ss  also w as  
noticed  in on e experim ent.

In a field trial conducted  in im m ature  
area, it w a s found that four rounds o f  spray  
application  o f  C arbendazim  0.025% applied  
as a m ixture w ith  w ettab le su lphur 0.1% 
w a s equally  effective as that o f four rounds 
o f  system ic fu n g ic id es like C arbendazim  
0.05%. T he results o f the experim ents are 
furnished  in Table - Path. 4.

7 .  H i g h  p r e s s u r e  i n j e c t i o n  f o r  d i s e a s e

c o n t r o l

H igh pressure injection o f fungi­
cid es, in sectic id es and chem icals is  being  
tried for the control o f  d iseases  and rubber 
w o o d  preservation . Planks o f the sm all tree 
injected  w ith  cop p er su lp h ate rem ained  
con siderab ly  free from  fungal and insect 
attck ev e n  after three years. In 30 years old  
tree th e effect lasted  for eigh teen  m onths. 
T he treated w o o d  is und er evaluation.

8. M inor lea f sp o t d isea se

Leaf spot d iseases  caused  b y  Cory- 
nespora cassiicola, Drechslera heveae and  
Gleosporium alborubrum  are of m inor im por­
tance, m ostly  confined  to nursery plants. 
O ccasionally  these occur in m ature trees in 
severe form . D am age to tender leaves often  
w arrant regular spraying.

The field  trial carried ou t at M anikal 
estate, M undakayam , against Gloeosporim 
leaf spot d isease confirm ed the effective­
n ess of ’D ithane’ M-45. T he results are 
furnished in  Table - Path. 5.

9. Y ield  lo ss  d ue to d ise a ses

T he experim ent to assess  y ield  lo ss  
d u e  to abnorm al leaf fall d isease in  clones 
RRIM 600, RRII 105 GT 1 and RRII 118 w a s  
continued  for the second  year. Spraying

Tabic - Path. 4. In tensity o f powdery m ildew  disease

Treatments Fungicide con­
centration (%)

Mean disease 
intensity (%)

Carbendazim
(Bavistin)

0.05 20.71 (27.03)

Carbendazim (Sten) 26.75 (31.13)

Benomyl 28.67 (3236)

Bitertanol 0.025 21.59 (27.68)

Triademefon 25.13 (30.08)

W ettable Sulphur 020 28.42 (32.19)

Carbendazim 0.025

W ettable Sulphur 0.1 19.% (26.54)

* Carbendazim 0.05

and Wettable Sulphur 0.20 35.88 (36.75)

W ater spary control 0.0 47.80 (43.73)

Unsprayed control 0.0 50.58 (4535)

S. E. (d) 2.09 C. D. 4.39

‘Alternate round of Carbendazim  and  W ettable Sul­
phur. Figures in parentheses indicate arc sine trans­
formed valuta.



Table - Path. 5 Control o f Gteosporium  leaf spot
disease_________ _ _ _ _ _____ -_____

T reatm ents_____________M em  disease in te n s i ty

Control (unsprayed)

Baycor 0.025%

Bavistin 0.05%

Delan 0.2%

Dithane M-45 0.2%

Bordeaux mixture 1%

Instant Bordeaux m ixture

S.E. (d) = 1.44 C.D. = 4.44 

Figures in parantheses indicate arc sine transformed 
values

w a s  c a r r i e d  o u t  d u r i n g  M a y  i n  p r o t e c t e d  

p l o t s .  M a r k e d  d i f f e r e n c e  i n  l e a f  r e t e n t i o n  

w a s  o b s e r v e d  o n l y  i n  R R I M  6 0 0  ( 3 1 % )  
b e t w e e n  s p r a y e d  a n d  u n s p r a y e d  p l o t s .

1 0 .  O v e r  s u m m e r i n g  o f  P h yto p h th o ra

S t u d i e s  o n  o v e r  s u m m e r i n g  o f  p a t h o ­

g e n s  i s  a n  i m p o r t a n t  s u p p l e m e n t a r y  s t u d y  

r e q u i r e d  f o r  t h e  c o n t r o l  o f  d i s e a s e s  i n  t h e  

w e a k e s t  p o i n t  o f  i t s  l i f e  c y c l e .  A  k n o w l e d g e  
o n  t h i s  a s p e c t  c a n  b e  u s e d  e f f e c t i v e l y  to  

r e d u c e  t h e  i n o c u l u m  p o t e n t i a l  c o n s i d e r a ­

b l y .

A  s p e c i f i c  m e d i u m  h a s  b e e n  s t a n ­

d a r d i s e d  f o r  i s o l a t i o n  a n d  q u a n t i t a t i v e  

e s t i m a t i o n  o f  Phytophthora i n  s o i l .  P u r e  

c o l o n i e s  c o u l d  b e  o b t a i n e d  o n  t h e  m e d i u m  

f r o m  s o i l  a r t i f i c i a l l y  i n f e s t e d  w i t h  o o s p o r e s .

1 1 .  H o s t  p a r a s i t e  r e l a t i o n s

A t t e m p t s  w e r e  m a d e  t o  s t u d y  t h e

c h a n g e s  i n  t h e  c o n t e n t s  o f  t o t a l  p h e n o l s  

u p o n  i n f e c t i o n  o f  Phytophthora tneadii i n  

c l o n e s  R R I M  6 0 0  ( s u s c e p t i b l e )  a n d  R R I I  3 3  

( t o l e r a n t ) .  I n  R R II  3 3 ,  i n i t i a l  p h e n o l  l e v e l  

w a s  f o u n d  to  b e  h i g h e r  a n d  i t  i n c r e a s e d  

u p t o  2 4  h o u r s  a n d  t h e n  d e c r e a s e d .  B u t  i n  

R R I M  6 0 0 ,  t h e  i n i t i a l  p h e n o l  l e v e l  w a s  

l o w e r  a n d  t h e  i n c r e a s e  w a s  n o t i c e d  o n l y

f r o m  2 4 t h  h o u r  a n d  t h i s  t r e n d  w a s  c o n t i n ­

u e d  u p t o  t h e  t h i r d  d a y .

T h e  g r o w t h  o f  Phytophthora i n  c u l t u r e  

w a s  t e s t e d  i n  t h e  p r e s e n c e  o f  t h r e e  p h e n o l s  

v i z .  c i n n a m i c  a c i d ,  c a t e c h o l  a n d  h y d r o x y  

b e n z o i c  a c i d ,  a t  f i v e  d i f f e r e n t  c o n c e n t r a ­

t i o n s  f r o m  1 m g  t o  5  m g  p e r  l i t r e .  T h e  

f u n g u s  h a s  g r o w n  w e l l  i n  a l l ,  a t  a l l  t h e  

c o n c e n t r a t i o n s  t r i e d .

1 2 .  E p i d e m o l o g y  o f  d i s e a s e s

D e w  f o r m a t i o n  w a s  r e c o r d e d  d u r i n g  

t h e  p o w d e r y  m i l d e w  d i s e a s e  s e a s o n .  A s  

t h e  d i s e a s e  i n c i d e n c e  w a s  v e r y  p o o r ,  t h e  

r e l a t i o n  b e t w e e n  d e w  f o r m a t i o n  a n d  s e v e r ­

i t y  o f  t h e  d i s e a s e  c o u l d  n o t  b e  s t u d i e d .

T h e  i n c i d e n c e  o f  a b n o r m a l  l e a f - f a l l  

d i s e a s e  c a u s e d  b y  Phytophthora r e p e a t e d l y  

o c c u r r e d  f o r  t h e  t h i r d  t i m e  i n  K a n y a k u m a r i  

D i s t r i c t  o f  T a m i l  N a d u .  I n  t h i s  r e g i o n  t h e  

m i n i m u m  r e q u i r e d  c o n g e n i a l  c l i m a t i c  f a c ­

t o r s  o c c u r e d  f o r  t h e  t r i g g e r i n g  o f  d i s e a s e .  

E v e n t h o u g h  t h e  s e v e r i t y  o f  t h e  d i s e a s e  w a s  

h i g h  i n  s u s c e p t i b l e  c l o n e s  l i k e  R R I M  6 0 0  

a n d  P B  8 6 ,  r e f o l i a t i o n  t o  t h e  e x t e n t  o f  u p t o  

5 0 %  h a s  o c c u r r e d  i n  m o s t  o f  t h e  a r e a s  

i n d i c a t i n g  t h a t  t h e r e  w a s  n o  s e v e r e  s h o o t -  

r o t  a n d  d i e - b a c k ,  a s  o c c u r i n g  i n  K e r a l a  a n d  

K a r n a t a k a .  T h i s  y e a r ' s  m e t e o r o l o g i c a l  o b ­

s e r v a t i o n s  a l s o  i n d i c a t e d  t h a t  i n  K a n ­

y a k u m a r i ,  t h e  d i s e a s e  i s  t r i g g e r e d  a t  s l i g h t l y  

h i g h e r  ( o n e  d e g r e e  c e n t i g r a d e )  t e m p e r a t u r e  

c o n d i t i o n s  c o m p a r e d  t o  K e r a l a  a n d  K a r n a ­

t a k a .  T h e  o t h e r  c l i m a t i c  r e q u i r e m e n t s  s u c h  

a s  h u m i d i t y ,  r a i n f a l l ,  c l o u d y  d a y s  e t c  

r e m a i n e d  t h e  s a m e .

1 3 .  R e g i o n a l  i s o l a t e s  o f  f u n g a l  p a t h o ­

g e n s

A  l a r g e  c o l l e c t i o n  o f  f u n g a l  p a t h o ­

g e n s  o f  r u b b e r  i s  b e i n g  m a i n t a i n e d  f o r  

v a r i o u s  s t u d i e s .  T h e s e  c u l t u r e s  a r e  p u r i f i e d  

a n d  r e v i v e d  p e r i o d i c a l l y .

M o r p h o l o g i c a l  s t u d i e s  o n  a n  i s o l a t e

63.33 (52.78) 

35.83 (36.72)

28.33 (32.14)

32.50 (34.75)

27.50 (31.58)

44.17 (41.64)

39.17 (38.73)



o f  Phytophthora  from  Tripura w as made. 
T he sporangia o f  the isolate have short 
sta lks and ch lam yd ospores w ere found in 
plenty . E ighteen n e w  isolates w ere added  
to the stock  cultures.

14. R oot d ise a ses

Investigations on  root d isease con­
trol w a s  con tin ued. A ttem pts on  artificial 
inoculation  o f Fusarium solani w a s unsuc­
cessfu l. A  n ew  root d isease  observed  on 
rubber seed lin g s is und er investigation.

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

Field observation  on  occurence of 
d ise a ses  in the tw o trials are continued. 
M ild  incidence o f shoot rot and G loeospo-  
riu m  lea f d ise a ses  w ere  observed  in  som e  
o f  th e clones.

16. Early p red iction  o f d iseases  

A m on g  35 germ plasm  gen otyp es
screened  for resistance to Phytophthora by  
a r tif ic ia l in o c u la tio n  three g e n o ty p e s  
sh o w ed  tolerance. A  total o f 121 HP  
see d lin g s  w ere a lso  screened for resistance  
to th is d isease.

17. P h y s io lo g ic a l  s p e c ia l is a t io n  o f  
P h y to p h th o ra

P hysio logica l specia lisation  of patho­
g en s  can  cau se d ev elo p m en t o f resistant 
strains w h ich  cau se prob lem s in  control. 
Inform ation on  th is aspect is  essential in 
breeding for resistance.

Four iso lates o f Phytophthora were  
repeated ly  screened  by inoculating  them  on  
su scep tib le and tolerant clon es. N o  s ign ifi­
cant d ifference in infectiv ity  w a s observed , 
ind icatin g  absence o f races.

18. B io lo g ica l control o f p la n t patho- 
g e n e s  o f  rubber

In the context o f the increasing

concern about the environm ental hazards 
d ue to agrochem icals u sed  in  d isease con ­
trol, b iological control m eth ods offer an  
alternative.

A ttem pts w ere m ade to iso late an­
tagonistic m icroorganism s w hich  are effec­
tive in  the control of p lant p ath ogen s o f  
rubber. An isolate o f Trichoderma is found  
to be p rom ising antagonist o f Phellinus 
noxius w h ich  causes root d isease  in  rubber.

19. M icro b io lo g y  o f  leg u m in o u s  cover  
crops

Establishm ent and m aintenance of 
legu m inou s cover crop  in  rubber plantation  
is an im portant cultural operation . T he 
legu m inou s p lants used  at present dry  up  
in sum m er and are palatable to cattle w h ich  
are undesirable characters. H en ce identifi­
cation  o f m ore su itable cover crops is 
necessary.

Onfarm  trials to stu dy  the effect of 
inoculation  in the tw o  Rhizobium  iso la tes on  
Pueraria phaseoloides w ere  carried out in 11 
estates in on e hectare p lots. In all these  
areas, Rhizobium  inoculation  augm ented  the 
n odu le num ber and  b iom ass production. 
But there w ere w id e  variations in  th e effect.

Treatm ent w ith  concentrated  su l­
phuric acid is superior to hot w ater and  
abration treatm ents for the germ ination  of 
Pueraria phaseoloides.

The population  o f Beijcrinckia spp . and  
nitrogenous activity w ere  found  to b e  m ore  
in so ils  under M ucuna  bracteata.

20. R h izosp here stu d ies  o f rubber p lants  

Root region  o f p lan ts k n o w n  as 
rhizosphere is  the region  o f in ten sive m i­
crobial activity. Both associa tive and an­
tagonistic activ ity  a m on g  m icroorganism s  
and betw een  p lants and m icrobes take 
place in  th is region.



T he so lu b ilisa tio n  o f  m u sso o rie  
rockphosphate by an efficient phosphate  
bacteria collected  from rh izosphere o f rub­
ber w as m axim um  at pH  7, within five  fays 
frc>m inoculation. A m ong four carbon 
sources (glucose, sucrose, starch and car- 
boxym ethyl cellu lose), g lucose w as found  
to enhance solubilisation o f rock p h o s­
phate. The phosphate solubilisation  w as  
observed in RRII isolate. This isolate w hen  
inoculated to soil w as found to increase in 
population and prom ote the grow th  of 
Pueraria phaseoloides.

21. A n ta g o n ist ic  m icroorganism s

A stu dy  w a s carried out to isolate  
antagonistic actinom ycetes in the rh izos­
phere so ils  o f rubber and test them  against 
major pathogens o f rubber.

In a stu dy  o f the bark healing  prop­
erty induced by antagonistic actinom ycetes  
of Corticium salmonicolour, the actinom y­
cetes treated w ou nd s healed faster than 
those treated w ith  Bordeaux paste.

T he phosphate so lub ilising  bacteria 
collected from  R hizobium  w a s found to 
have antagonistic activity against Phellinus

noxius  and Corticium salmonicolor.

22. B io lo g ica l control o f w h ite  gru b s  

T h e in f e c t iv it y  o f  B ea u v er ia
brongniartii to adult b eetles, w h ich  are 
responsib le for th e abundance and  d istr i­
bution  of w h ite grubs in rubber nurseries  
w a s evaluated . The s tu d y  confirm ed  that 
this fu n gus w a s readily  p ath ogen ic  to 
ad u lts of Holotrichia scrrata F. and  s ig n ifi­
cantly reduced  there lo n g iv ity  (Table - Path  
6). M ales w h ich  had cop u la ted  w ith  
contam inated  fem ales recorded 100 per 
cent infection  b y  th is fu n gus. O n the other  
hand untreated m ales and fem ales w h ich  
had m ated w ith  on e another w ere  not 
infected . T his s tu d y  confirm ed  that B. 
brongniartii spread  from  co n ta m in a te d  
a d u lts  to n o n -tre a ted  a d u lts  th ro u g h  
copulation .

23. V ertebrate and  n o n - in se c t  p ests

Rat burrow s in an area o f  1 ha of 
rubber nursery fie ld s w ere  treated w ith  
brodifacoum  baits at 0.005% concentration . 
The rodent p opu lation  w a s  estim ated  by  
cou n ting  the num ber o f live  b urrow s o f  
respective sp ecies before control operation .

Table - Path. 6 .Susceptibility of adult H. serrata (F.) to field infection by D. brongniartii

Date of collection 
of beetles

Treatments Num ber of 
beetles used

Per cent 
infection

M ean period to 
death (days)

March 20 Inoculated F 60 100 13.1 a (11-15)

M 60 100 16.1 b (14-18)

Control F 60 0 24.5 a (14-28)

M 60 0 26.5 b (22-28)

April Inoculated F 60 100 9.0 c (7-12)
M 60 100 7.8 d  (7-9)

Control F 60 0 21.0 c (16-25)
M 60 0 27.2 d  (26-29)

Days followed by the same letters are significantly different (t-test, P=0.05) 

M aximum-minimum days given in parcnthses 

F : Female, M : Male



T he success in  nursery sites w a s 93.65 per 
cent. T he control w ith  respect to the sp ecies  
o f rats encountered  are g iv en  in Table - 
Path 7.

S tudies on  the faunal com position  
revealed  that ov er  56.50 per cent o f the 
rodent p opu lations w ere represented by  
Bandicota bengalensis fo llow ed  b y B. indica 
(2 7 3 0  per cent) and R. meltada (16.20 per 
cent) at the Central N ursery, Karikattoor.

24. T erm ites

P lots treated w ith  aldrin at 0.1% 
fo llow ed  by aldrin  0.05% and chlordane
0.1% w ere superior to control in checking  
term ite infestation  on  y o u n g  rubber at 
R egional Research StationFarm , Kam akyia  
N agar (Orissa).

25. S lu g s
A pplication  o f aldicarb-m aida slurry  

at 0.01% concentration  w a s superior to snail 
kill baits at 2.5% concentration  for the  
control o f slugs.

26. W ood  preservation

In prelim inary evaluation  of rubber 
w o o d  preservation , the com bination  of  
boric acid , borax and  sod iu m  pentachloro- 
p h en ox id e ( 5 : 7 : 5 :  0.5) w a s found to be  
effec tive  for protection  of rubber w ood  
from  fungal m o u ld s as  w ell as insect borer 
w h en  treated b y  m eans o f  d iffu sion  proc­
ess.
27. N em a to d es  in fe s t in g  rubber see d ­

lin g s
R oot-knot nem atodes (Meloidogyne 

incognita) accounted  for 12-14 per cent lo ss  
o f  see d lin g s  in a patch o f area o f Perum pu- 
lickal and Kadackam on rubber nurseries.

Table - Path. 7.Efficacy of Brodifacoum in control­
ling odent pests in nurseries.

Rattus
meltada

Bandicota
bengalensis

Bandicota Total 
indica

Pre-control
census

40 95 70 205

Posl-control
census

5 0 8 13

Control
success (%)

87.50 100.00 88.57 93.65

28. M inor p ests

Severe incidence of leaf-feeding cat­
e r p il la r s  (Tiracola plagiata) in fe c t in g  
Mucuna bracteata w a s effectively  controlled  
by the application  o f carbaryl 50 w .p  and  
H C H  50 w .p  at 0.2  per cent concentration  
at Palam pra Estate.

A n ew  m ite sp . Eutetranychus an- 
neckai in festin g  rubber see d lin g s w a s  id en ­
tified.

29. M u sh room  culture

Six m ore sp ecies o f oyster m ushroom  
w ere obtained from  N orth  Eastern region  
and stu d ied  for their grow th  and y ield  on 
rubber w ood  saw  d ust and com pared  w ith  
Pleurotus florida, P.flabellatus and P.sajor-caju 
w ere found  to grow  w ell. But th ey  are  
inferior to P.florida w ith  respect to grow th  
and y ield  of m ushroom . S tu d ies  on ce llu - 
lolytic en zy m e production  b y  d ifferent 
sp ecies o f Pleurotus sh o w s that the y ie ld  o f  
m ushroom  is related to the ce llu lose en zym e  
production.



The Plant P hysio logy  and Exploita­
tion D ivision  undertakes research on b io­
chem istry, crop p hysio logy , stress p hysio l­
ogy , expolitation, intercropping of m edici­
nal plants, etc. The D ivision  also evaluates  
com m ercial products used  in tapping, rain- 
guard ing and stim ulation.

1 . P h y s i o l o g i c a l  a n d  b i o c h e m i c a l  s u b ­

c o m p o n e n t s  o f  y i e l d

Latex d iagn osis param eters were  
analysed  in  clones PB 217, PB 235, RRII 105, 
Ch 4 and Pil B 84 under V 2S d / 2 6 d /7  
tapping system  in panel B 0 2 . The param e­
ters estim ated  w ere latex y ield , dry  rubber 
content, sucrose, th iols, phosphate and  
m agnesium  {Table - Phy. 1). Sucrose  
contents and m agnesium  did  not sh o w  any  
relation w ith  y ield . T hiols and phosphate  
were h igh  in h igh  y ie ld in g  clones. T hese  
param eters are b eing  studied  in  m ore  
clon es, em ploy ing  d ifferent tapping sy s­
tem s in different seasons.

2. Early p red iction  o f y ie ld  and stress  
tolerance

Latex d iagn osis param eters were  
estim ated  in latices obtained b y  test tap­
p ing o f 28 H P  clones. M aintenance o f  better 
plant m oisture status w a s found to be an 
im portant attribute o f  drought tolerance.

Tw o proteins w ith  m olecular m a sses  63.1 
KD + 79 KD w ere identified  in  th e latices  
o f high  y ie ld in g  clon es. S tim ulation  d id  not 
result in the production  o f th e p rote ins in  
the low  y ie ld in g  clones.

3 .  L i p i d  m e t a b o l i s m  a n d  l a t e x  p r o d u c ­

t i o n

Lipid an a lysis in  the rubber cream  
and bottom  fractions w a s  continued. H igher  
lev e ls  o f triglycerides w ere  o b served  in the  
rubber cream  fraction o f c lo n es PB 260, PB 
217 and PB 235 w h en  com pared  to c lon es  
RRII 105, RRIM 600 and  GT 1 (Table - P hy  
2). Phospholip id  content in the b ottom  
fraction w a s a lso  h igh er in th e PB c lo n es  
(Table-Phy. 3).

4 . C l o n e  i d e n t i f i c a t i o n  b y  p r o t e i n

m a p p i n g / i s o e n z y m e s

E lectrop horetic  p a tte rn s o f  ac id  
p hosphatase (AP), isocitrate d eh y d ro g en a se  
(IDH), alcohol d eh y d ro g en a se  (A D H ), d ia- 
phorase (D IA ), p h o sp h o  g lu co  d eh y d r o ­
g en ase (PGD), esterase (EST) and  p erox i­
dase w ere studied  in  20 clon es. I so zy m e  
patterns o f esterase, perox id ase, d iap h orase  
and isocitrate d eh yd rogen ase  w e re  co m ­
pared in d ip lo id , triploid and  tetraploid  
plants o f clon e RRII 105. M arked variations  
w ere observed  in the b an d in g  patterns

Table - Phy. 1. Latex yield, PR C  and contents o f surcrosc, thiols, inorganic phosphate  and  m agnesium

Clone Late* volume 
ml tree 'tap

DRC Sucrose 
m g/100 g 
fresh wt

Thiols 
m g/100 g 
fresh wt

Pi
(m g /100 g)

M agnesium  
(m g/100  g)

PB 235 316 42.20 132.9 1.67 55.90 50.30

RRII 105 338 38.68 167.67 3.06 T-3.25 101.26

PB 217 333 32.07 389.21 2.27 6236 79.30

Ch 4 138 33.15 174.64 1.73 25.38 50.19

Pil B 84 115 35.87 168.39 1.40 16.13 54.30



Table - Phy. 2. Lipid contcnt in Ihe rubber cream 
(mg/g dry weight) in latices

G one Total
lipids

Sterols Trigly­
cerides

Phospho­
lipids

RRII 105 47.78 4.77 9.13 727
PB 260 58.21 535 18.51 6.05
RRIM 600 41.89 3.85 5.61 5.85
PB 217 60.32 4.11 24.34 5.66
GT 1 40.47 4.72 9.16 6.13
PB 235 56.53 4.99 18.57 6.98

Table - Phy. 3. Lipid content in the bottom  fraction 
(mg/g dry weight) in latices

Clone Total
lipids

Sterols Trigly­
cerides

Phospho­
lipids

RRII 105 140.56 25.03 35.50 19.77

PB 260 139.87 18.62 42.12 26.40
RRIM 600 124.65 21.13 39.83 14.44

PB 217 152.42 17.82 36.51 30.51

GT 1 131.76 23.19 49.29 19.63

PB 235 143.94 22.17 50.28 30.39

am on g  cytotypes. Esterase sh ow ed  a 
decrease in the m ean num ber o f bands as 
the p lo id y  level increased (Table Phy 4). 
A n enhancem ent in the m ean num ber of 
bands w as observed  in  IDH  and D IA  with  
increase in the p lo id y  level (Table P hy 5 
and 6).

5. Y ield  constrain t an a lysis

M onitoring of grow th , y ie ld , latex  
flow  characteristics, turgor pressure, solute  
p otential and so il m oisture status in  clone  
GT 1 w a s continued  in  N e w  A m badi estate  
(K anyakum ari area) and K inalur estate  
(C alicut area) of the traditional rubber 
g row in g  region. C ollection  o f rainfall data 
w as a lso continued. M onitoring o f th iols  
and sugars w a s started. T he per tap y ield  
continued  to be h igher in N e w  A m badi 
estate (15.68 kg  tap'1 tree-300) w h ere rainfall 
pattern is m ore favourable, com pared to

Table - Phy. 4. Esterase isozym e pattern of four cytotypes of Hevea

033 0.40 0.43 0.48 0.53 0.59 0.63 0.67 0.72

Diploid + + + + +

Synthesized
triploid + - *

Spontaneous
triploid *

Tetraploid + + + + -

+ presence - absence

Table - Phy. 5. Isocitrate dehydrogenase pattern of four cytotypes of Hevea-------- -
Rf values

Cytotype 022 0.28 034 0.42 0.51

Diploid

Synthesized
triploid

Spontaneous
triploid



C y t o t y p e ______ 0 .4 0 _________________ 0 A 8 _ ____

Diploid +

Synthesized
triploid
Spontaneous
triploid

Tetraploid +__________________ +
+ presence

that in K inalur (7.82 kg ta p 1 tree-300) estate  
w here the dry season  is longer though total 
rainfall is m uch higher. Latex thiols and  
sugars w ere a lso found to b e  low er in the 
trees at Kinalur estate.

6. P h ysio log ica l eva lu ation  o f  c lon es  

Data collection  on  grow th and other
physiological param eters w ere  continued  
in the m ultilocation  trial com prising D ep- 
chari in Maharashtra (prolonged dry  sea­
son), M udigere in Karnataka (h igh  e le v a ­
tion) and Central Experim ent Station, Kerala 
(traditional region). At CES am on g  the 
tw elv e  clon es, in all except PR 107 and in 
Dapchari am ong the n in e clon es in all 
except GT 1, PB 235 and Tjir 1 m ore than 
70 per cent o f  the trees attained tappable  
girth. Tapping w as com m enced in  both the  
locations in March 1991 o n  all the trees 
w hich  attained tappable girth. At M udigere  
tapping w a s not started, due to poor girth.

7. Perform ance o f clon es at h ig h  eleva­
tions

Girth recording w as continued in all 
the 16 clones o f 1982 p lanting. O nly 30 per 
cent o f the trees had attined tappable girth.

8. E xploitation  system s and y ie ld

T he trial started in  1985 to evaluate 
the effect o f exploitation  system s on  the

Rf values

0.53 0.67

- absence

yield  o f m o d em  Hevea c lo n es w a s  con tin ­
ued  and the y ield  ob tained  d u r in g  the  
experim ental period  is p resen ted  in Table  
Phy 7. Yield from  trees und er ' / 2 S d /3  
system  o f exp lo itation  w a s  s lig h tly  h igh er  
than the y ield  obtained  from  the trees 
und er * /2 S d /2  sy ste m  d u r in g  1990-91. 
Tapping panel d ryn ess  w a s  h ig h est und er  
V 2 S d / 2  system .

In the large sca le  esta te trial the 
second  year y ie ld  from  V 2 S d / 3  system  
w a s around 25 per cent lo w er  w h en  co m ­
pared to the y ield  from  V 2 S d / 3  system . 
T apping panel d ryn ess  w a s  fou n d  to  b e  
higher und er ’/ 2 S  d / 2  sy ste m  o f  tapp ing. 
Yield perform ance o f  trees und er ' / 3 S d /  
2 system  w as better than that o f trees u nd er  
’/ 2 S  d /3  system  o f tapping.

9. C om parison  o f  y ie ld  stim u la n ts

The experim ent at CES w a s  con tin ­
ued . C u m u lative y ie ld  data o f  three years  
indicated  25 per cent y ield  increase u nd er  
ethephon  treatm ent and 34 per cent und er  
calc ium  carbide treatm ent.

10. T a p p in g  sy ste m s for  sm a ll g ro w ers

The experim ental tap p in g w a s  con ­
tinued d urin g the third year. T he y ield  
pattern w a s com parable to that o f the 
p rev iou s year.



Table-Phy. 7. Dry rubber yield *(kg h a ') under different exploitation systems - clone RRI1105

Tapping system 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 Total Brown
(9 months) (12 months) (12 months) (12 months) (12 months) (12 months) (69 months) bast (%)

l / 2 S d / 2  1027.25 1491.00 2030.50 3328.79 220657 1944.09 12028.20 30.00

1 /2  S d /3  845.50 1246.98 1737.28 2631.95 2190.04 2009.48 10661.23 17.50

2 x 1 /4 S d /2  (t,t) 704.00 1201,03 1374.82 216939 1389.15 1217.32 8055.71 14.17

* 300 trees ha ’.

1 1 .  E f f e c t  o f  a y u r v e d i c  o i l  o n  t a p p i n g

p a n e l  d r y n e s s

T he large scale estate trial involv ing  
p rop hylatic  m onth ly  and b im onthly ap p li­
ca tion s o f the ayurved ic o il w as continued. 
T he data on  the incidence of tapping panel 
d ry n ess  w a s co llected  during  the period.

12. C on tro lled  upw ard  tapp ing

A  large sca le statistically laid ou t trial 
on  co n tr o lle d  upw ard  tap p in g (CUT) 
co m p ris in g  seven  exploitation  system s w as  
started  in CES in  clon e RRIM 600 (under 
last year o f tap p in g in panel B l-1). There 
are three replications for each treatm ent, 
each  replication  com prising  o f 90 trees. 
U p per panel is  tapped u sin g  long  handled  
m od ified  g o u g e  knife. Tappers were trained 
to  u se  the knife for CUT. C um ulative dry 
rubber y ie ld  from  10th N ovem b er 1990 to 
31st M arch 1991 is g iv en  in  Table Phy. 8. 
T he m ean  m on th ly  bark consum ption  is 
a lso  g iv en  in th e table. U nder Indian 
co n d itio n s  u p w a r d  tapp ing o f high  panel is 
d ifficu lt d u r in g  rainy season . A package 
for u s in g  skirt type o f rainguards w ith  60  
cm  w id th , secon d  support cut, rainguard  
lifter and p anel ch an ge w a s  form ulated for 
eva lu ation .

Table-Phy. 8. Dry rubber yield and bark consump- 
_____________ tion_____________________________ __

Cumulative dry Monthly bark 
Treatments rubber yield (300 consumption

trees) from 10th on high panel 
Nov. 1990 lo (cm)
31st March 1991

1 /2  S d /2  6 d /7 1293.63 -

1 /3  S T  1 /2  S d /2  
(9 m, 3 m) 6 d /7 222630 3.40

2 x 1 /2  S T i  d /2  6 d /7  2819.17 3.68

1 /4  S T + 1 /2  S d /2  
6 d /7 241937 3.24

1 /3  S T + 1 /2  S d /2  
6d /7 2705.07 334

2 x 1 /2  S T i d /3  6 d /7 2117.77 2.92

1 /3  S T  + 1 /2  S d /3  
6d /7 1905.17 2.71

1 3 .  I n t e r c r o p p i n g  o f  m e d i c i n a l  p l a n t s

The s tu d ies  on  in tercrop p in g  o f  
m edicinal p lants in m ature Hevea stands  
w ere continued. N e w  experim ents w ere  
started to find ou t the light requirem ents of 
p rom ising m edicinal plants.



r u b b e r  c h e m i s t r y , p h y s i c s  a n d  t e c h n o l o g y  d i v i s i o n

1 . S o l a r  d r i e r  f o r  s h e e t  r u b b e r

In order to m odify the existing drier 
o f 800 kg capacity, the area of heat 
collectors w as increased by 50% by adding  
o n e m ore collector or 8 m 2 area, the volum e  
o f the drying  cham ber w as reduced by 25% 
and the trollies w ere strengthened. C on­
struction of a solar drier, o f 200 kg capacity, 
has been  initiated.

2 . S u l p h u r i c  a c i d  a s  a l t e r n a t i v e  l a t e x

c o a g u l a n t

Further observations on the corro­
sion aspects o f using sulphuric acid, show ed  
that w e igh t lo ss o f alum in ium  pans used  
for coagulation  w as nearly identical in the 
case o f  both su lphuric ad d  and form ic acid.

3 .  E p o x i d a t i o n  o f  N R

T he d esign  o f a p ilot p lan t for the 
production  o f ENR h as been  finalised. 
Properties of vu lcanizates o f ENR-25 and 
ENR-50 at different load in gs o f ISAF black 
and precipitated silica have been evaluated  
u sin g  a sem i-EV vu lcaniz ing  system . The 
form ulation o f the com pound  and proper­
ties o f the correspod ing vu lcanizates are 
g iv en  in T ables C hem . 1 and C hem . 2 
respectively.

A ge in g  resistance of both  ENR-25 
and ENR-50 has been  found to be very  
poor. The raw rubber i? found m elting on 
prolonged exposure to elevated  tem pera­
ture. W ork is  in progress to im prove PR1 
and agein g  resistance.

4. C om pression  set o f N R  vu lcan iza tes

T his study has been concluded. The 
major factors contributing to com pression  
set (C. S) at elevated  tem peratures are those  
invo lv in g  changes in netw ork structure 
w h ile  at subzero tem peratures. C. S. is

Table-Chem. 1. Formulation of com pounds_______

__ J’artŝ rwdghl__
ENR-25 or ENR-50 100

Filler variable

Sodium carbonate 0 3

Zinc oxide 5.0

Stearic add 2.0

Antioxidant MS* 2.0

Sulphur 1.5

2-Morpholinothio-benzthiazole 1.5

PV1 50“ 02

* Polymerised 2, 2, 4-trimethyl-l, 2-dihydroquinoline 

N-cyclohcxylthio phthalim ide (50% active)

contributed m ostly  b y  lo w  tem perature  
crystallization. P eroxide cu rin g  is  ad v a n ta ­
geou s at e levated  tem perature w h ile  a 
conventional su lp h ur cure is found  better at 
subzero tem peratures, w h ere lo w  C . S. is  
im portant. A lthough  C. S. is  increased  by  
the p resence o f fillers like  carbon b lack, 
precipitated silica and ch ina clay , the su p e ­
riority o f the conventional sy ste m  at su bzero  
tem perature is  still m ain ta ined . N a p h -  
thenic o il and an tioxid an t PB N A  are found  
to  increase C. S. throu gh out the tem p era­
ture range studied .

5. D e v e lo p m en t o f  ch em ic a l re s is ­
tant N R  co m p o u n d s

A g ein g  stu d ies  o f  ch lorop rene rub­
ber gu m  vu lcanizates w e re  con d u cted  in  
phosphoric acid and d istilled  w ater. The  
strength p roperties w ere  not affected  b y  
agein g  in  phosphoric acid w h ereas a drop  
in strength  w as ob served  d u r in g  a g e in g  in  
distilled  water.

6. Preparation  and p ro p ertie s  o f  d e ­
p o ly m er iz ed  N R

Trials w ith  CV rubber sh o w e d  that 
presence o f  h ydroxy lam in e sa lts d id  not



Table-Chem. 2. Properties of ENR vulcanizates

Property ENR-25 ENR-50

1SAF black, phr 30 50 30

Precipitated silica 
(Insil VN3) 30 50 30

Optim um  cure tim e at 
150°C, min. 8.5 9.5 13 10 10 9.25

H ardness, Shore A 46 62 52 73 55 55

Tensile strength, MPa 21.4 22 17.5 19.2 24.2 22.8

100% Modulus, MPa 1.54 2.9 1.5 1.82 1.89 1.89

200% M odulus, MPa 3.1 6.4 2.6 2.93 3.8 335

300% Modulus, MPa 5.13 10.5 4 4.41 6.4 523

Elongation at break, (%) 855 597 878 865 707 841

Compression set 
(22 h at 70°C), % 163 18.6 21.6 30 34

Tear strength, N /m m 50.5 70.3 45.1 66 66 61.1

Goodrich heat buildup 
(AT) at 50°C, °C 27 39.1 36.4 40.5 31 29.7

DIN abrasion loss, mm’ 197 146 278 155 163 191

Resilience, % 49 45 38

in flu en ce the characteristics o f the d e­
polym eriza tion  reaction.

7. D eg ra d a tio n  o f  natural rubber  

T he effect o f physical strain on  the
a g e in g  o f  N R  vu lcanizates is  b eing  investi­
gated .

8. T ransparency o f  latex vu lcanizates  

Physical properties of latex film s
prepared  u sin g  transparent rubber band  
form ulation , w ere com pared w ith  those of  
film s m a d e from  a conventional rubber 
band  form ulation . T he film s w ere having  
com parable strength  and agein g  properties.

9 . D e v e lo p m e n t o f N R  b ased  adhe­
s iv e s
T he effect of p lasticiser and antioxi­

d a n t on  bond  strength  o f NR solution  
a d h e s iv e s  w a s  stu died . Bond strength  
increased  w ith  ad d ition  o f  antioxidant but 
decreased  w ith  the ad d ition  o f plasticiser.

10. S tu d ies  on  E PD M -SP rubber b le n d s

T his stu dy  w as taken u p  w ith  a v iew  
to d ev elo p in g  form ulations that w ill com ­
bine the o zo n e  and agein g  resistance of 
EPDM rubber w ith  the p rocessin g  ad van ­
tages o f superior p rocessin g  rubber. T he  
stu dy  includes; op tim isation  o f b lend ratio, 
selection  o f  a su itable cure system , effect of 
filler loadin g and finalisation  o f  a com ­
poun d  for w eather strips.

11. B len d s o f N R  and e th y le n e  v in y l
acetate cop olym er

Studies on  b lend ing  o f N R  and eth ­
y len e v inyl acetate (EVA) sh o w ed  that EVA  
im proves tear strength  and abrasion resis­
tance o f N R  but ad versely  affects com pres­
sion  set and resilience. A  m ixed  cure  
system  con sisting  o f d icum yl p eroxid e and  
su lphur w as found  to g iv e  better techno­
logical properties for the b lend s con tain in g



higher proportions o f NR- Thermal ageing  
and radiation resistance o f the b lends were 
better w hen the proportion of EVA in the 
b lend w as higher. C om plete protection  
against o zon e attack w as obtained for the  
b lend s contain ing 40% or m ore of EVA.

1 2 .  K i n e t i c s  a n d  h e a t  t r a n s f e r  i n  t h e

vulcanization of NR

The effects o f three retarders v iz. 
benzoic acid (BA), N -nitrosodiphenylam - 
ine (N D A ) and N -{C yclohexylth io) phthal- 
im ide (CTP) on the kinetic param eters of 
vulcanization  and physical properties of 
NR com pou n ds contain ing MBTS or MOR 
as accelerator w ere evaluated . T he study  
indicated  that N R  com pou n ds containing  
CTP as retarder required higher activation  
energy for vu lcanization  and the first order 
rate constant o f the com pound  contain ing  
BA is low er than that o f com pou n ds  
contain ing CTP or N D A . Both BA and CTP 
p rolonged the op tim u m  cure tim e o f the 
com pou n ds and this effect w a s m ore pro­
nounced in the case o f CTP. H igher 
d o sa g es o f N D A  and CTP affected som e of 
the physical properties o f MOR accelerated  
com pounds.

13. Short fibre-rubber com posites

Short sisal fibre-natural rubber com ­
p osites hav in g  different vo lum e load in gs of  
the fibre w ere evaluated  for processing

characteristics and physical properties. It is  
observed  that acetylalion  o f th e fibre im ­
proved the strength  o f the co m p o sites  
considerably. In this particular case , a dry  
b onding system  con sisting  o f rcsorcinol 
and hexam ethylene tetram ine w as fou n d  to  
be better than the norm al tricom ponent dry  
b onding system  con sisting  o f  rcsorcinol, 
hexam ethylene tetram ine an d  silica.

14 , U N ID O  project on  N R  b a sed  p re­
cured tyre retreads

Evaluation o f road p erform ance o f  72  
procured retreaded cross p ly  tyres received  
from MRPRA, UK h a v e b een  com pleted . 
R esults indicated  that all th e experim ental 
com pou n ds had sim ilar w ear p erform ance  
and w ere inferior to th e control (SB R /B R  
com pou n d) b y  about 10 to 15%.

15. D e v e lo p m en t o f  'flex  sea l' com - 
p ou n d  for V S SC

A  project w a s  undertaken  for d e v e l­
op in g  a rubber com pou n d  for flex sea l for 
u se in  rockets und er th e GSLV p rogram m e  
o f the Indian Space R esearch  O rgan ization . 
Flex seal is  an im portant co m p o n en t o f the  
flexib le n o zz le  o f the rocket an d  h as to m e et  
a set o f critical param eters. D ifferent 
com p ou n d s w ere screen ed  and a selec ted  
o n e w as sent to the V ikram  Sarabhai S pace  
Centre, Trivandrum  for eva lu ation  at their  
end .



T he Agricultural E conom ics D iv ision  
undertakes stu d ies relating to econom ic  
a sp ects  o f  natural rubber cu ltivation , proc­
ess in g  and  m arketing, intercropping, ancil­
lary products etc. T he problem s pertaining  
to  sm all grow ers are g iv en  utm ost priority. 
T he D iv is ion  eva lu ates the d evelop m en t  
sch em es o f the Rubber Board. It further 
an a lyses the econom ic viability  o f the 
fin d in g s o f oth er scientific d iv isions. The 
D iv is io n  m onitors the p osition  o f natural 
rubber in  the ligh t of the d evelop m en ts in 
the Indian econom y.

1. C om m ercia l ev a lu a tio n  o f p lan tin g  
m ateria ls

T he third report of the stu dy, w hich  
is u nd er pub lication , covers 21 prom inent 
p lan tin g  m aterials. RRII 105 recorded the  
h ig h est perform ance w ith  1412 k g /h a  dur­
in g  the first five  years and 1556 k g /h a  
d u r in g  the first ten years. A classification  
o f  c lo n e s  accord ing to y ield  and consistency  
a lso  p u t RRII 105 at the forem ost position  
(h igh  y ie ld  w ith  m ed iu m  consistency). 
O ther p ro m isin g  p lanting m aterials with  
p ro v en  com m ercia l y ield  w ere PB 2 8 /5 9 , 
GT 1, RRIM 600 and PB 5 /5 1 . The region  
w ise  an a lysis  sh o w ed  that d ifferent plant­
in g  m ateria ls had sh o w n  varying cortuner- 
cia l p erform ance in d ifferent regions.

A  su rv ey  on  the u se  o f planting  
m ateria ls in  the estate sector h as been  
co n d u c ted  coverin g  95 estates and the data 
are b ein g  processed .

2. P r o d u c t io n  a n d  u t i l i z a t io n  o f  
ru b ber w o o d

T he production  and u tilization  of 
rubber w o o d  w ere estim ated  based  on the  
su rv ey  d o n e  a m on g  major rubber w ood  
co n su m in g  u n its  in Kerala, Tam il N ad u ,

Karnataka and A ndhra Pradesh. The 
rubber w o o d  production  for 1989-90 w as  
estim ated  to be 1,26,000 cubic m etres. Out 
o f the round log  major share (60 per cent) 
is  u sed  for m aking packing cases. Rubber 
w o o d  is  also u sed  b y  p ly w o o d , safety  
m atch and furniture industries.

3. P roduction  and u tiliz a tio n  o f  rub­
ber see d  o il

The production  and utilization  of  
rubber seed  o il w a s  estim ated  u sin g  the 
data co llected  from  various production  and  
p rocessing centres. D uring 1989-90, the 
average price w a s around Rs. 1 2 / -  per kg. 
T he oil is  u sed  p redom inantly  by  soap, 
paint and leather tanning industries. It w as  
also estim ated  that the production  o f rub­
ber seed  cake during  the period  w a s  7800t. 
A  delegation  from  V ietnam  w a s  g iv e n  all 
the necessary inform ation regarding Indian  
rubber seed  oil sector.

4 . C om m ercia l p rod uction  o f  h o n e y

T he production  o f rubber h o n ey  w as
estim ated  at 3400t in 1989-90 by  v is it in g  all 
the major honey  p rod ucin g centres. T his 
accounted for approxim ately  45 per cent o f  
the total h oney  production  in  India.

5. M an agem en t o f ru b ber sm all h o ld ­
ings

The stu dy  analysed  the ex ten t and  
pattern of resource u se  o f  sm all grow ers  
during the im m aturity period  in  relation  to  
the lev e ls  o f  external fu n d in g  and asset 
h old ings. T he results sh o w ed  that the 
institutional finance channelised  through  
the schem es o f the Rubber Board had  been  
able, to a certain extent, in filling u p  the 
resource gap  caused  b y  th e lo w er lev e ls  of 
asset ho ld ings. It w a s a lso seen  that as the 
s ize  of the h o ld ing  increased the im pact of



institutional funds on resource use d e­
clined . A positive relationship w as ob­
served  betw een the level o f asset holding  
and the accessibility to institutional funds. 
A ltogether it w as reported that during  the 
first, second and third years of planting 36, 
18 and 4 per cent respectively o f the rubber 
area had been intercropped.

6. C ensu s o f  unregistered  sm all h o ld ­
ings in  a v illa g e  in M een ach il taluk

The stu dy  revealed that 34.5 per cent 
o f the rubber area w as unregistered. It w as  
observed  that as the size  o f the hold ing  
increased, the extent o f unregistration d e­
clined . It w as a lso noticed that during the 
recent years though not officially  recom ­
m ended the grow ers w ere p lanting PB 311 
upto a quarter o f  the rubber area. The main 
reasons for unregistration w ere found to be 
the lim its w ith  regard to interplanting and 
area prescribed by the Rubber Board for 
granting subsidy.

7. S tu dy  o f rubber sm all h o ld in gs

The stu dy  assessed  the response as 
w ell as net gain on  the grow ers to the input 
su bsidy  schem es o f the Rubber Board 
through rubber producers' societies (RPS).

In the post-schcm c period  there w a s a 
remarkable sh ift to straight fertilizers and  
their application based on  so il and lea f  
analysis effecting reduction  o f  Rs. 3 0 4 /h a  
in unit fertilizer cost. T he g ro u p  sp ray ing  
program m es o f  RPS changed  th e co n su m p ­
tion pattern o f p lant protection  ch em ica ls in  
favour of copper oxych lorid e. D u n n g  the  
prc-schcm e and p ost-sch em e p erio d s the  
application o f panel protection  m ateria ls 
w as found to be confined  to p red om in antly  
to fields planted w ith  RRII 105. A com pari­
son  o f rainguarding durin g th e tw o  p eriod s  
revealed its non-neutrality  to resources. A 
rem arkable rise o f 67 per cent w a s  ob serv ed  
in the u se  o f p lastic la tex  co llec tion  cups. 
The input su bsidy  w as estim ated  to  b e  
Rs. 6 8 1 .67 /h a  during  1988-89 and  the 
additional em p loym en t gen eration  w a s  
found to be 34.19 m a n d a y s/h a .

8. O ther stu d ie s

S tudies on  b row n  bast in c id e n c e in  
RRII 105, adoption  o f  im p ro v ed  p la n tin g  
and p rocessing  m ethod  b y  sm all rubber 
grow ers, profit m a x im iz a tio n /u tility  m a x i­
m ization o f rubber g row ers, transportation  
o f rubber and the reclaim ed  rubber in d u s­
try in India are a lso  in  progress.



T he Central Experim ent Station of  
the RRII, established  in 1966, at Chethackal, 
Ranni (Pathanam thitta D istrict), is  about 50  
k m  a w a y  from  the Institute. The Station is 
spread  ov er  an area o f 254.8 ha. Long term  
field  exp erim en ts on clon e evaluation, 
exp lo ita tion  stu d ies , evaluation  o f Brazilian 
germ p lasm , pests and d iseases m anage­
m ent, in tercropping o f m edicinal and other 
cash  crops, etc., h a v e been  laid ou t in  the 
sta tion  b y  the Botany, Plant P hysio logy  and 
E xploitation , G erm plasm , M ycology and 
P lant P ath o logy  and A gronom y and Soils 
d iv is io n s  o f the RRII. O ver 4000 w ild  
g e n o ty p e s  received  from  the M alaysian  
g er m p la sm  centre are established  and  
m aintained  in  the station for screening  
p urpose .

D u rin g  1990-91, an area o f about 12 
ha. w a s  p lanted  for d ifferent experim ental 
p u r p o se s. T he total crop  production  dur­
in g  the p eirod  und er report w as 209 t.

T he total rainfall received during  
the p eriod  u nd er report w as 3132.7 mm . 
(Table-CES. 1) com pared to 3952.4 m m  
d u r in g  1989-90.

T he strength o f the perm anent 
w orkers and  tem porary causal w orkers on  
th e ro lls w e re  201 and 220 respectively. The 
total m a n d a y s en gaged  for d ifferent opera­
tion s in th e station  d urin g  1990-1991 w ere  
67450.

Table-CES. 1. Rainfall (1990-91) d istribu tion  at CES.

Month Rainfall (mm)

April 187.4

May 412.6

June 550.5

July 589.3

August 272.5

September 111.0

October 428.1

November 343.0

December 8.2

January 32.5

February 14.5

March 183.1

Tnfal 3132.7

A m edical cam p w as organ ized  at 
the station in January 1991. Experts from  
the m edicine, gyn aeco logy  and com m u nity  
m edicine departm ents of M edical C ollege, 
Kottayam, participated. 179 patients availed  
the facility in the cam p. B esides, 11722 
p atients from  CES farm and Central N u rs­
ery, Karikattoor u tilized  the services o f the  
CES dispensary during  the p eriod  under  
review .

T w o team s o f RPS m em bers, one  
batch of estate m anagem ent trainees, one  
batch o f n ew ly  appoin ted  junior field  
officers and a team  from  V ietnam  visited  
the Station.



T he RRII has a Research C om plex for 
North-East R egion, w hich concentrates on 
ev o lv in g  agrom anagem ent technology sp e­
cific to the region. The C om plex has its 
headquarters at G uw ahati and three Re­
gional Research Stations, one each in 
Tripura, M eghalaya and M izoram , in addi­
tion to the one in Assam .

The thrust areas o f research at the 
R egional Research Station , A ssam  are  
m u ltid isc ip lin a ry  ev a lu a tio n  o f clon es  
through location specific trials, assessm ent  
o f nutritional requirem ents under different 
fertility status o f  so il, d iseases and pest 
m anagem ent, agroclim atological parameters 
and b iotechnology. The station is  under­
taking field experim ents as w ell a s  on-farm  
trials.
1. M u ltid isc ip lin a ry  ev a lu a tio n  of 

clones

In the 1985 clon e trial, PB 235, RRIM 
600 and RRII 118 recorded m ore than 40 cm  
girth, the figures b eing  41.90 cm , 41.22 and 
40.49 cm  respectively , w h ile Gl 1 recorded  
the m in im um  (31.22 cm ). In the 1986 clone  
trial girth ranged from  30.29 cm  (RRII 105) 
to 34.32 cm  (RRII 118).

Severe O idium  leaf fall d isease w as  
observed  in 1985 clone trial during the last 
tw o years, w hich  has affected grow th. In 
addition  to leaf fall d isease severe scale  
insect attack w a s also observed  during  
1989-90.

2. Nutritional s tud ies-im m ature  phase 

The tw o  on-farm  trials to ascertain
the op tim um  requirem ents o f fertilizers, 
on e at M endipather and the other at 
N ayekgaon , w ere continued. In both  the 
experim ents, h ighest level o f nitrogen  gave  
m axim um  girth. It w as also noticed  that

hiRhcr d o ses  o f phosp horus g a v e  a d ep res­
sion  in girth, though h igh est d o se  con tin ­
ued  to be m ore beneficial in  g irth  incre­
ment. N o  trend w a s found  in case  o f  K. Pre­
treatm ent soil sam ples w ere an a lysed . P ost- 
treatm ent so ils  and leaves w e re  co llected  
for further assay. Efforts are n o w  b eing  
m ade to assay  soil m oisture stress and  p lant 
nutrient uptake.

The trial initiated  at Bargang in  1989 
w a s a lso continued. A  com bination  o f  four  
leve ls of N , P  (both so lu b le  and  inso lu b le)  
and K are being  tried.

3. Interaction  b etw een  p o ta ss iu m  and
m agn esiu m

The trials initiated  in tw o  loca tion s  
(Sarutari and N ayekgaon ) in  1987 w ith  
clon e RRII 105 w ere  con tin ued . T he  
treatm ents con sisted  o f  com bin ations o f  
three lev e ls  o f  p o tassium  (0, 20 and  40  k g /  
ha) and three lev e ls  o f m a g n esiu m  (0, 7.5  
and 15 k g /h a )  laid ou t in  a ran d om ised  
design  w ith  three replications.

The pretreatm ent p o ta ssiu m  sta tu s  
o f Sarutari and N a y ek g a o n  w ere 380  k g /h a  
and 43.4 k g /h a , respective ly , w h ich  re­
vealed that potassium  le v e ls  for Sarutari 
s o ils  is  v er y  h ig h  w h e r e a s  th at for  
N ayekgaon  lo w . From  the girth  data  
(Table-NEA. 1) it w a s  n oticed  that there is  
a decreasing  trend in girth  increm en t w ith  
increasing lev e ls  o f p o ta ssiu m  in  Sarutari 
w h er ea s th e trend w a s  r e v e r se d  for  
N ayekgaon . T his m ay be d u e  to the 
presence o f h igh  le v e ls  o f p o ta ssiu m  at 
Sarutari. T he h igh er d o se s  o f  ap p lied  
m agnesium  w a s m ore effec tive  for girth  
increm ent at Sarutari farm . H ig h e st d o se  o f  
M g w as com paratively  m ore e ffec tiv e  at 
N ayekgaon . It is, h o w ev e r , too  ear ly  to  
draw  con clu sion s.



Table - NEA. 1. Effect of potassium  and m agnesium  on girth iin cm

Sarutari, Guwahati Nayekgaon, Dubri
Treatm ents

June '90 Dec. '90 June '90 D ec ‘90

Levels of K
0 16.09 19.20 11.91 15.87
20 15.40 18.78 12.76 16.71
40 12.82 16.71 13.04 16.47
SE 0.89 053 0.40 0.42
C.D. 2.19 NS NS NS

Levels o f Mg
0 13.41 17.54 12.40 16.07

75 15.92 18.75 12.65 16.21

15.0 15.00 18.41 12.67 16.76

SE 0.89 0.53 0.40 0.42

C.D. NS NS NS NS

4. R ock  p h o sp h a te  and su per p h o s­
p hate  as sou rces o f P for y o u n g  
rubber

T he trials initiated in tw o  locations of 
A ssa m  (Sarutari and N ayekgaon), to com ­
pare the efficiency  o f d ifferent sources of  
p h o sp h a tic  fertilizers and their com bina­
tion  u sed  for rubber in its im m ature phase  
w e re  con tin ued . Pre-treatm ent soil has 
b een  an a lysed . Post-treatm ent soil and leaf 
sa m p les  w ere  co llected  and are n ow  being  
an a lysed .

5. A n th er  cu lture and p lan tlet regen ­
eration

A m o n g  th e fiv e  clon es subjected to 
anther cu lture, som atic em bryos w ere re­
gen erated  from  PB 5 /5 1  and RRII 105. 
O n ly  o n e  em bryo  regenerated into a com ­
p le te  p lant. M alform ations in shoot grow th  
w ere ob served  in the other em bryos with  
roots.

6. C u ltu re o f m ature and im m ature  
z y g o t ic  em bryos

A ttem pts w ere m ade to culture im ­
m ature and  m ature zygotic em bryos. Plants 
w e re  regenerated  from  50 per cent m ature

zy g o tic  em bryos w ith ou t co ty ledon ary  
leaves. T he respon se o f im m ature em bryos  
w a s not p ositive.

7. P lant regen eration  from  tis su e s  of  
cover crops

Root, stem  and lea f exp lants of 
Pueraria phaseoloides w ere  subjected  for 
callus induction  and all produced  calli. 
H ow ever w id e  variations w ere observed  
from a m on g  the regenerated p lants. Plant­
let regeneration  w a s  ach ieved  from  stem  
derived  callus on ly  and a few  p lan ts  w ere  
established  in  pots.

8. G en etic transform ation  o f H evea  
ce lls  b y  A g ro b a c te riu m

Eight n ew  strains o f Agrobacterium  
tumifaciens w ere obtained from  th e U n iver­
sity o f W ashington  and w ere tested  for their 
virulence on  large num ber o f W ickham  and  
Brazilian germ plasm  m aterials.

A . tumefaciens strain harbouring W'HR 
(w id e host range) to  p lasm id  A g  162 
transform ed about 60% g en o ty p es, w hereas  
strain A 136, a Ti p lasm id  cured d eriva tive  
o f W HR strain C 58, sh ow ed  n o  response. 
O ther strains sh ow ed  varied response.



9. Survey of diseases and pests

Pest and d isease survey w as carried 
out in 65 different locations o f rubber 
grow in g  tracts in  A ssam , M eghalaya and 
M izoram , the dam age caused b y  them  were  
assessed  b y  v isual scoring.

P ow dery m ildew  d isease caused by  
O idium  heveae w as found on  tender leaves  
in all stages on  grow th  o f rubber p lants in 
all the locations surveyed . Intensity of the 
d isease w as very h igh  during March-April 
in som e of the p lantations in A ssam  and 
M eghalaya, at the altitude o f 120 to 300 
m etres, causing repeated defoliation  and  
die-back o f tw igs and branches. Flowers 
w ere also affected resulting in a consider­
able lo ss in seed  production.

S eco n d a ry  le a f  fall ca u sed  b y  
Gloesporium dlborubrum  w as noticed  during  
June to Septem ber on  n ew  flushes o f leaves  
in all the plantations surveyed . H igh in­
tensity o f d isease w a s noticed in  som e  
plantations o f A ssam  and M eghalaya caus­
ing repeated defo liation  and die-back of 
tw ig s  and branches.

Leaf spot caused  b y  Corynespora 
cassiicola and bird's e y e  spot caused  by 
Bipolaris heveae are also im portant d iseases  
in  nursery plants, but the form er w a s found  
m ore serious.

B row n root d ise a se  ca u sed  by  
Phellinus noxius w as noticed at Sarutari 
farm and in a f e w ; locations o f rubber 
g row in g  tracts in A ssam  and M eghalaya.

Scale insect (S. nigra) w a s noticed  by 
the end o f March and the attack increased  
gradually till A ugust. Thereafter it started 
decreasing  d u e  to the activity o f an entom o- 
p hagou s fungus (Hypocreallax sp .) w hich  
controlled insect population  b iologically. 
Infestation o f  term ites, slu g s and snails w as  
a lso  noted. O bservation on a n ew  insect

pest, w hich voraciously  feed on  rubber 
leaves, is  in  progress.
10. Iso la tion , id e n tif ica tio n  and m a in ­

tenance o f  p a th o g en s

R outine isolation  o f fungal p ath o­
g en s w as m ade from  d iseased  sa m p les  of 
rubber collected  from  d ifferent loca tion s o f  
N orth East. Forty fungal iso la tes  associated  
w ith  various d ise a ses  w ere  m ain ta ined  as  
stock cultures.

Eleven iso lates w ere identified  b y  the 
International M ycological Institute. S tud­
ies  on  their viru lence are in  progress.

11. C haracterisation  o f  th e agro-top o- 
clim ate

Based on  the m eteoro log ica l data  
collected  from  NE India and su rrou n d in g  
regions the clim atic characteristics o f  the 
region w ere brought o u t and w ater  a v a ila ­
b ility periods w ere  d elineated . T he resu lts  
w ere u tilised  in sch ed u lin g  clim ate d e ­
pendent agronom ic and  cultural op eration s  
for rubber cu ltivation  in  th e region .

C lim atic an a lo g u e stu d ie s  revea led  
that rubber can be su cce ssfu lly  cu ltiva ted  in  
the p lains and m id lan d s o f NE India b ut  
adequate p recaution s sh o u ld  be taken  
against w ind  d am age in  cy c lo n e  affected  
areas o f Tripura State. For th is p urpose , 
w in d  sh elter belts sh o u ld  b e  estab lished  
along  w ith  rubber p lantations. C y c lo n es  
and hailstorm s are so m e o f the lim itin g  
factors in the area, w h ich  can ca u se  great 
d am age to rubber p lants.

12. Q u a n tific a tio n  o f a g ro m ete o ro lo g i-  
cal param eters

For crop-w eather m o d ellin g  and  for 
estim ating  the perform ance o f rubber in  the 
sub-tropical NE India, data from  the five  
stations in N orth  East and o n e  in W est 
Bengal are b ein g  regularly co llec ted  and  a 
data bank has been  estab lished  at N ERC,



G uw ahati. Data collected  are also being  spect to control w ere significant d u e  to all
com m u nicated  to the national data centre the three m ulch treatm ents at 1320 1ST at
o f IM D , Pune. d epths 5 cm  and 10 cm . Significant

Rainfall received  in  the year 1990 at 
Sarutari (A ssam ), G anolgre and Darachikgre 
(M eg h a la y a ), Taranagar (Tripura) and  
K olasib  (M izoram ) w ere 142, 224, 315, 228 
and 200 cm  respectively . N um ber of rainy 
d a y s  varied  from  128 to 148. O n an average 
57% and 28% o f the annual rainfall have  
b een  rece ived  d u r in g  the SW m onsoon  
(June to Septem ber) and  sum m er (March to 
M ay) sea so n s respectively. Mean daily  
relative h um id ity  recorded at the stations in 
th e  yea r  ranged from  60 to 90%. Bright sun  
sh in e  h o u r s w e re  com paratively less during  
th e SW  m on so o n  p eriod s at all the stations 
w ith  m ea n  m on th ly  va lues less than 5 hr 
day*'. W ind sp eed s  recorded in the m onth  
o f  A pril a t Taranagar and  G anolgere were  
o f th e ord er o f 9.3 km  h° and 10.9 km  tv1 
resp ectiv e ly . A t all the other stations w inds  
w e re  re la tively  calm .

D u rin g  w in ter  season  (December- 
February) o f  1990-91 the coldest tem pera­
ture o f  1.8°C  w a s  recorded at G anolgere in 
January. A t th is station , during  this coldest 
p er io d , d a ily  m in im um  tem perature re­
m ain ed  w ell b e lo w  5°C continously for 6 
d ays.
13. Effect o f  irrigation  on  rubber micro­

clim ate
Soil tem perature variations d ue to 

irrigation  in  see d lin g  nurseries w ere stu d ­
ied  d u r in g  the w inter season s of 1990-91. 
S ign ifican t d ecrease in  soil tem perature  
w e re  o b served  throughout the day  d ue to 
irr igation  at 5 , 10 and 20 cm  depths, over  
nonirrigated  control p lots. There w as no  
a p preciab le d ifference in girth of the seed ­
lin g s  in  th e treatm ents and control plots.

14. E ffect o f  m u lch  on  so il tem perature

Soil tem perature variations w ith  re­

differences in  soil tem perature w ere ob­
served  betw een  organic and black p o lyeth ­
ylene and w hite and  black p o lyeth y lene  
m ulches. T he seed lings m ulched  w ith  
black p o lyethylene recorded the m axim um  
girth in the w inter season .

15. E ffect o f sh ade on s o il  m icroen v i­
ronm ent

O bservations on  the effects o f shades  
created by rubber p lantations on  so il tem ­
perature variations h ave been  m ade. It w as  
observed  that the soil tem perature in sid e  
five years old  p lantations varied from  2.5 to  
5 5 °C , 1.6 to 3.3°C and  0.4 to  1.6°C at 5 ,1 0  
and 20 cm  depths respectively  at 1325 hrs 
1ST. The effect o f shade had been  found  to 
affect the diurnal air tem perature extrem es, 
relative hum id ity, etc.

16. E ffect o f asp ect on  th e rubber m i­
croclim ate

W ide variations h ave b een  observed  
in the physiochem ical properties o f the soil 
on  hill slopes of different aspects in the sub­
tropical N E India. T hese ch an ges have  
been caused  b y  the d ifference in m icrocli­
m ate experienced  in these slop es. S ign ifi­
cant difference in  tem perature o f the so il 
had been  noticed on  slopes h a v in g  d ifferent  
aspects (orientations). D uring the w in ter  
season , soil tem perature in sid e  rubber 
plantations on  a south  facing  s lo p e  w as  
found to b e  considerab ly h igh er  than that 
on  a north facing slope. O n  an average  
at 1325 hr 1ST, the so il tem perature d if­
ference ranged from  5°C  to  9°C. At 0625 hr 
1ST, the range w a s from  1.2°C to 4.8°C. 
Investigations are in  p rogress to quantify  
the changes in  grow th  perform ance o f the 
Hevea trees p lanted  o n  s lo p es of different 
orientations.



T he R eg ion a l R esearch  S tation , 
Tripura started in 1979 w ith  its office and  
laboratory at A gartala, has a research farm 
located at Taranagar, M ohanpur, about 20 
km  aw ay  from Agartala, at 23° and 53 
latitude and  91° 15'E longitude, altitude  
being 16.6 m etres a b ove m ean  sea level. 
The entire area available in the farm has 
been brought under various trials b esides  
b ud w ood  nursery w ith  5800 poin ts and a 
seed ling  nursery in about 1.5 ha. A bout 14 
ha are under tapping, the trees first opened  
in the year 1989. T he laboratory has been  
equ ipped  to undertake advanced research  
w ork on  the d isc ip lines o f agronom y, soil 
science, plant p hysio logy , bio-chem istry  
and p lant breeding. The library attached to 
the station lias 860 vo lum es o f scientific  
books b esides regular subscription o f 25 
journals. T he station also has a m obile soil 
and tissue testing laboratory to offer d is­
crim inatory fertilizer recom m endation to 
the grow ers o f this state. A m eteorological 
observatory also is  set up  in the farm at 
Taranagar.

1. N u tr ition a l s tu d ies  on  rubber

1.1 Im m ature phase

The trees under the experim ent were  
op en ed  in A pril 1989. The data collected  
indicated a p ositive  response to higher  
lev e ls  o f nutrients.

12 . Im m ature phase (polybag plants)

The data on  girth and girth incre­
m ent d urin g  the period h ave been  sum m a­
rised from the trial laid ou t in 1986.

13. Seedling nursery

T he trial in the seed ling  nursery w as  
taken up to ev o lv e  n ew  fertilizer recom ­
m endation for seedling nurseries in Tripura.

The trial w a s laid ou t in  72 factorial 
com binations o f  N , P, K and M g. T his trial 
has been carried ou t durin g  1989-90 season . 
Data on num ber o f b ud dab le p lan ts and  
m orphological param eters w ere recorded. 
The data generated  are p o o led  for an alysis.

2. D e n s ity -c u m -n u tr i t io n a l  tr ia l

2.1. Immature phase

T he trial w as started in  1987 w ith  
tw o clon es, RRII 105 and RRII 118, h a v in g  
three d en sities (420, 606 and 824 p lan ts per  
hectare) and three lev e ls  o f fertilizers. T he  
clon es have been  laid o u t as the w h o le  p lot 
treatm ent and d en sitie s and m anurial treat­
m ent as sub-plot. R ecord ing on  g irth , p lan t 
height and num ber o f w h orls  had b een  
m ade.

3. M u ltip le  cro p p in g  and m ix e d  farm ­
ing

This trial, laid ou t in th e yea r  1990  
w as w ell m ain ta ined . A n oth er trial has  
been laid on  an observational b a sis  in  the  
research farm at Taranagar to m on itor the 
grow th  o f rubber w ith  th e perenn ia l inter  
crops, coffee and pepper. C over crop  also  
has been  established  in th e intercrop  area. 
There w a s  no appreciab le d ifferen ce in  the  
girth increm ent o f the trees.

4. S tu d ies  o n  p la n tin g  te ch n iq u e

T his trial w a s  laid ou t d u r in g  the  
year 1981 w ith  five  treatm ents in a ren- 
dom ised  b lock  d esig n  h av in g  fiv e  replica­
tions w ith  a v iew  to com parin g three ty p es  
of b udded  stu m p s and p o ly b a g  p lan ts  of  
tw o  stages o f  g row th  a s  p lan tin g  m aterial. 
The clon e w a s RRIM 600. C o n sid e rin g  the  
early grow th  the 14 m on th s o ld  p o lyb ag  
plants had h igh est girth. T h e resu lt from  
the com parative stu d ie s  on  d ifferen t p la n t­



ing  techniques o n  the grow th  of Hevea 
su g g ests  that po lyb ag  p lants in this region  
h ave h igh  initial rate o f girth and a lso the 
con seq u en t capacity to tide over stress 
p eriod  d urin g the initial year as  ev idenced  
by girth increm ent o f  polybag p lants dur­
in g  w in ter stress periods. T he data co l­
lected  so  far are und er publication. Tw o  
trials w ere laid ou t in the po lyb ag  nursery  
d urin g  the year 1990-1991 to stu dy  the 
o p tim u m  tim e for raising polybag p lants  
w ith  different cultural practices in  Tripura. 
O bservation  on  the sprouting  o f budded  
s tu m p s w ere a lso  recorded.

5 . A g r o m a n a g e m e n t  p ra ctic es  fo r
H evea

5.1. G round cover and soil m oisture depletion

T he trial w a s laid ou t and the cover  
crops h ave been  established. The observa­
tion s of m oisture d ep letion  pattern under 
three grou n d  cover m anagem ent situations 
su ch  as  Pueraria phaseoloides, M ucuna brac- 
teata and natural cover, treatm entw ise are 
b ein g  recorded.

5.2. Effect o f shade

T he trial w a s taken up  w ith  a v iew  
to m on itor the influence o f shade on  the 
g ro w th  o f see d lin g  at nursery stage. It w as  
a lso  a ttem p ted  to m onitor the reduction in 
frequency o f  irrigation d u e  to provision  of 
sh ade . S had e w as taken up as a w h ole plot 
treatm ent and  frequency o f irrigation as  
su b-p lo t treatm ent in a sp lit-plot design  
w ith  six  replications. O bservation  from the 
field  trials h a v e sh ow n  that provision  of  
partial sh a d e (40% light cut) can reduce the 
freq uency  o f irrigation from  once in three  
d a y s  to o n ce in  10-12 days. It has a lso been  
ob serv ed  that p rovision  o f shade w ith  
frequency o f irrigation 10-12 days also  
h elp ed  in m ak ing  available m ore p lants for 
green  b u d d in g  and a lso a h igher percent­

age o f  b ud dab le p lants per see d lin g  bed. 
The data generated hitherto has been  
analysed  statistically.

53. Effect o f m ulching

T his trial w a s laid ou t in  th e year  
1989 w ith  a v ie w  to m onitor the influence  
o f d ifferent m ulch m aterials on  soil tem ­
perature and grow th  of rubber seedlings. 
The data o n  stem  diam eter, h eigh t and  
num ber o f w h orls o f Hevea seed lin g s grow n  
under d ifferent m ulches are sum m arised  in  
Table-NET. 1. T he results su g g est that the 
black p olythene bags u sed  as m ulch  m ate­
rial has increased  the soil tem perature and  
subsequently the grow th  of Hevea seedlings.

6. Form s and p lacem en t o f  fertilizers

6.1. Phosphatic fertilizers (im m ature phase)

T his field  experim ent w as taken up  
to com pare the efficiency o f d ifferent sources  
and com bination of phosphatic fertilizers 
being  u sed  in  rubber. The g row th  attrib­
u tes  w ere  recorded.

6.2. Phosphatic fertilizers (seedlings)

The trial w a s laid ou t in  seed ling  
m ursery at R egional R esearch Station, 
Taranager in  1987-88 w ith  four treatm ents 
(one treatm ent w ith  no p h osp h oru s and  the  
others com prising  three sou rces o f  p h o s­
phorus). A pparently no  s ignificant d iffer­
en ce w as noticed  in 1988-89 season . T he 
trial is  being  repeated  d urin g th is season  
(1990-91) w ith  five sources of phosp horus  
and a control w ith  no phosp horus. Soil and  
leaf sam p les h ave been  co llected  for a ssess­
ing the nutrient status treatm ent w ise .

63. M ode of fertilizer application (Mg)

T he trial w as laid ou t as an on-farm  
trial in M ohanpur in  1988 w ith  clone RRII 
105. T he objective is  to com pare three  
m ethods o f application , broad casting , in



, o f different mulch m ^ r ia l*  on g.ow .h  of ^ d l t o g .

Organic mulch 

White polythene mulch 

Black polythene mulch 

N o mulch with Irrigation 

Control ________ _

S.E ±

C.D. (p = 0.01)

band and in pocket at tw o d epths. To 
m onitor the influence o f  m agnesium  on the 
grow th  o f Hevea, m agnesium  treatm ent has 
been super-im posed . Soil and leaf sam ples  
w ere taken for assessm ent o f nutrients.

6.4. Mode of fertilizer application (N and  P)

The trial w as laid ou t as an on-farm  
trial at Tulakona in  a grow er's field with 
budded  stum ps o f clone RRIM 600 in 1990. 
The d esign  is sp lit-p lot w ith  m ethods of 
application  as w h ole p lot and form s of 
fertilizer as sub-plot treatm ent. Soil sam ples 
h ave been  co llected  for initial m utrient 
assessm ent. P eriodic recording o f girth has 
a lso  been  undertaken.

7. Soil test crop response studies

7.1. Standardisation of soil extractants

T his study w a s taken u p  as an 
exten sion  o f  the incubation stu dy  and the 
pot cu lture studies w ith  Pueraria phaseoloi- 
des w ith  d ifferent sources o f phosphatic  
fertilizers to assess  their agronom ic su ita­
b ility. The trial w as taken u p  in large size  
p olyb ags (85 x  65 cm ) w ith  budgrafted  
stum ps o f clone RRIM 600 p lanted  during  
July, 1990. Five form s of phosphorus w hich  
include tw o  water soluble sources are being  
com pared b esides a control. To standardise 
the extractant, five extractants (Bray I, 
Bray II, M echlich I, M echlich  II and

Mean height 

(cm)

Mean stem diameter 

(mm)

Mean no. of whorls

95T3 (6.47) 12.89 (6.88) 4.86 (3.62)

97.65 (9.29) 13.36 (10.78) 4.97 (5.97)

101.15 (13.21) 13.99 (16.00) 5.11 (8.95)

91.83 (2.77) 12.71 (5.39) 4.76 (1.49)

89.35 12.06 4.69 - ___
1.95

8.41

percentage increase over

0.04 

0.17 

the control

0.08

0.36

M echlich III) are a lso  und er com parison  
w ith  respect to  extraction as w e ll a s p lan t 
uptake. M orphological ob servation , stem  
diam eter, h eight and  num ber o f w h orls  
w ere recorded. S oils and foliar sa m p les  
w ere co llected  for analysis.

72. Incubation studies

The s tu d y  w hich  w a s  started in  1989, 
aim s at a ssessin g  th e agron om ic su itability  
o f various sources o f p h osp h atic  fertilizers. 
The results sh o w  that initial rate o f  a v a ila ­
b ility  o f  sing le  su per p h osp h ate  (SSP) w as  
higher and in the p ot cu lture exp er im en t  
m axim um  b iom ass w a s  for th e treatm ent  
w ith  SSP. A m o n g  th e p h o sp h a te  rocks, 
M ussoorie rock p h osp h ate  em erged  a s  the  
best in term s o f  in flu en ce o n  b io m a ss b uild  
up o f Pueraria phaseoloides, n um ber o f  n o d ­
u les and lea f and stem  p h o sp h o r u s co n ce n ­
tration. T he p oorest perform an ce w as the  
treatm ent w ith  M aton rock pho sp h a te . T he  
data generated  so  far are b ein g  co m p iled .

8. P h y sico -ch em ica l ch aracter istics o f
so ils

8.1. Elem ental com position

T he major w ork  carried  o u t u nd er  
th is project w a s  th e co llec tio n  o f  p rofiles  
and p rocessin g  the sa m p les . E stim ation  o f  
m icronutrients w as carried o u t in a few  
sam ples.



8.2. A pplied potassium  in  soils

T he stu dy  w as initiated to m onitor 
the d y n a m ics o f applied  p otassium  inthe  
so ils  und er Hevea in Tripura. The zo n e  of 
application  o f the fertilizers is lim ited and 
the tim in g o f application  coincided  with  
m on so o n  and this w ou ld  accelerate lo ss  
th rough  fixation  and leaching. T he fate of 
a p p lied  potassium  is also influenced greatly 
b y  therm al regim es.

O ne control (no potassium ) and tw o  
d o se s  o f fertilizer w ere applied  in the 
co lu m n  and w ater w a s ad ded  to sim ulate 
a v era g e d a ily  rainfall during  the tim e of 
fertilizer co lum n. Translocation o f potas­
s iu m  d o w n  the co lum n, quantity leached, 
q uan tity  fixed  etc., w ere m onitored. The 
sa m p les  w ere  incubated  at 5°C and 40°C to 
s tu d y  the changes o f K - concentration. 
A v a ila b le  p o ta ssiu m  w as con tin uou sly  
m on itored  u sin g  tw o extractants v iz . water 
and  m organ  reagents. All analyses for the 
initial characteristics of the soil w ere car­
ried  out.

9. E co log ica l im p act o f H evea  cu lti­
v a tio n

9.1. Soil physical properties

In th is stu d y  all attem pts w ere m ade  
to  quan tify  the influ en ce o f rubber planta­
tion  o n  so il p hysica l properties w ith  special 
reference to m oisture retention. It w as  
ob serv ed  that rubber plantations helped  in 
th e enrichm ent o f organic m atter w hich  
a lso  im p roved  physical properties like bulk 
d en sity , so il porosity , m oisture retention 
a n d  infiltration . M oisture retained at field 
cap acity  (-0.033 M Pa) w a s  higher by 5.45 
p er cent. T he m oisture desorption  pattern 
sh o w e d  that at - 0 5  MPa 90.34 per cent of 
th e ava ilab le  m oisture w a s desorbed from  
surface so ils  from  the rubber plantation

w hereas from o u tsid e  the plantation in the 
sam e layer o n ly  67.38 per cent w a s  d es­
orbed. Infiltration stu d ies  revealed  that 
flow  rates initially  and after attaining  
steady state w ere higher in sid e  the p lanta­
tion, com pared to the field  subjected to 
sh ifting cu ltivation.

9.2. Micro-climate

T he stydy w as initiated  to m onitor 
the influence o f Hevea on  m icro-clim ate in 
Tripura. C ontinuous m onitoring  o f soil 
and air tem perature, hum id ity  etc, w ith in  
and ou tside  the plantation is  b ein g  d one. 
C ontinuous m onitoring  o f soil m oisture  
w a s also m ade. T he results sh o w  that the 
thermal clim ate in sid e  and o u tsid e  the 
platnation has w id e variation in air tem ­
perature the d iffernece b eing  as h igh  as 
4.1 °C. Sim ilarly, the so il tem perature 
fluctuation h ave indicated  that in  the m id ­
day, observation  o n  soil tem perature, the  
variation is 10.6°C, the so il tem perature of 
the plantation  b eing  lo w er than that ou t­
side . The hum id ity  per cent w a s  lesser  
ou tside the plantation. T he s tu d y  is  b eing  
continued.

93. Commercial plantations

The stu dy  w as initiated  to com pare  
three com m ercial plantations (rubber, teak 
and tea) w ith  natural forest, o n  their 
in fluence on  so il nutrien t enrichm ent, 
physical properties and nutrient and b io­
m ass recycle. Sam ples w ere co llected  from  
different plantations and natural forest 
from the area Shibdun (Siliguri) and brought 
to the Regional Research Station, Tripura. 
W hile collecting sam p les an enum eration  of 
biom ass under these forest covers w ere  
m ade. The plant popu lation  und er rubber, 
teak plantation and natural forest w ere  
a ssessed . The physical and  chem ical analy­
sis o f soil w as carried out. C hem eical 
analysis o f available nutrients (N , P, K, Ca,



M g) of m onocots, d icots, litter o f different 
plantations and natural forest w ere also  
carried out. Soil m oisture retention charac­
ters o f  different p lantations and natural 
forest w ere studied . Further work is in 
progress.
10. S tandardisation of analytical proce­

dures
The study w as initiated to m onitor 

the m onth ly  variation in leaf nutrients and 
also to ev o lv e  correction factor at various 
m onths, so  that leaf sam p les collecttion  can 
be optim ised  and apropriate m onth  of 
collection o f leaf sam ple can be recom ­
m ended . D uring the stydy, m onthly co llec­
tion of leaf sam ples w ere carried out and 
major nutrients (N , P, K, Ca, M g) w ere  
analysed. The results are not adequate to 
draw  conclusions and the study is  being  
continued.

11. Evaluation of p lan tin g  m ateria ls

1 1 .1. Clone trial <1979)

Girth data from  this trial for a period  
o f eigh t years w ere statistically  an a lysed  to  
stu dy  the gen otyp e X en v iron m en t interac­
tion in  the early grow th  p hase. T he resu lts  
sh ow ed  that increm ent in  grow th  s ig n ifi­
cantly reduced w ith  age ov er  the years  
irrespective o f  seson s (w in te r /su m er). A lso  
there w as m uch d ifference b etw een  the  
girth increm ent d urin g  su m m er and  w in ter  
m onths (Table-NET. 2). GE interaction  
param erers like ecova len ce  and  stab ility  
variance (Table-NET. 3) sh o w  that c lo n es  
studied  h ave d ifferential adaptab ility  and  
th e a d a p ta b ility  ran k s in  th e  o r d e r  
RRIM 600, PB 86, GT 1, RRIM 605, PB 235, 
RRIC 52, RRIM 703, RRII 203, RRII 118, 
Harbel 1, RRII 5, RRII 105, G1 1 , RRIC 105

Table - NET. 2. Average w in ter and sum m er performance of clones

Mean girth increment in percentage*

Q ones Winter+ Summer+

RRIC 52 7.11 (15.01) a 20.46 (25.55) a
PB 86 6.94 (14.80) ab 27.89 (23.91) a
RRII 105 7.07 (14.65) ab 18.33 (23.58) a
PB 235 6.50 (14.34) ab 18.73 (23.99) a
RRII 118 6.71 (14.27) ab 18.66 (23.89) a
CT 1 6.46 (14.13) ab 17.70 (23.24) a
RRII 5 6.62 (14.08) ab 19.10 (24.25) a
RRIC 105 6.54 (14.06) ab 20.00 (24.80) a
RRIM 600 630 (13.94) abc 18.64 (24.03) a
RRIM 703 6.06 (13.69) abc 17.24 (22.64) a
PB 5/51 6.18 (13.50) abc 18.94 (24.07) a
RRII 203 5.58 (1334) be 19.42 (24.59) a
RRIM 605 5.81 (1331) be 19.58 (24.29) a
G1 1 5.66 (13.29) be 18.69 (24.18) a
Harbel 1 4-93 (12.44) c ____17.72 (23.08) a
'N um bers in parantheses are arcsin transformed values

+Means followed by the same leter in the same column are not significally d ifferent a t the 5% probability level 
as determined by DMRT



and PB 5 /5 1 . T he data su ggests  that clones 
RRIM 600, PB 86 and  GT 1 can be called as 
w id e ly  adapted  gen o ty p es sh ow in g  m ore 
gen o ty p ic  flexibility and th ose like RRII 105 
w h ich  sh o w  partial adaptability to seasons 
can b e  called  as specifically adapted gen o­
ty p es  w ith  le ss  gen otyp ic flexibility.

T he area cam e under tapping in 1989. 
Yield  and y ield  com pon en ts such as p lu g­
g in g  in d ex , d.r.c., total so lid s, turgor pres­
su re etc. are recorded periodically.

11.2. Clone tiral (1987a)

Periodical recording o f girth (150 cm  
h eigh t) w a s  carried out and the percentage 
increm ent in girth w orked out, during  
su m m er m on th s and w inter m onths.

11.3. C lone trial (1987b)

P h ysio log ica l param eters w ere re­
corded  in  d ifferent season s and clonal 
d ifferen ces  w ere observed  (Table NET. 4). 
H ig h e st photosyn th etic efficiency w as re­

corded in RRIM 600 durin g O ctober as w ell 
a s  February. Girth recording at quaterly  
intervals w a s  carried out. D uring sum m er  
m onths PR 107, P B 5 /5 1 , PB 86, SCATC 88- 
13 recorded m ore girth increm ent w hereas 
during w inter m onths H aiken  1, GT 1, RRII 
118 and RRII 208 sh ow ed  m ore girth  
increm ent.

11.4. Clone trial 1987c

P hysio logica l param eters w ere re­
corded d urin g the different season s and  the 
m ean data on  p hotosyntheses, transpira­
tion rate and conductance are presented  in  
Table-NET. 5. The clon es SCATC 88-13, and  
SCATC 93-114 sh o w ed  better perform ance  
during w inter a long  w ith  RRIM 600 w hich  
recorded h igh est photosyntetic  efficiency.

12. M other tree se lec tio n

From the ortet selected  from  a see d ­
ling  p lantation , m ultiplication  w a s  d one. 
Periodic recording o f girth, p lan t h eigh t

Table - NET. 3. S tab ility  param eters of genotypes over w inter and sum m er

Clones Winter+ Sum m er+

Ecovalence
(Wi)

Stability
variance

Ecovalence
(Wi)

Stability
variance

RRIC 52 8.36 125 22.61 338

PB 86 3.87 0.51 74.73 11.97

RRII 105 13.83 2.16 6.53 0.72

PB 235 726 1.07 71.79 11.48

RRII 118 11.22 1.73 49.29 7.77

GT 1 5.94 0.86 11.81 1.60

RRII 5 12.50 1.94 24.68 3.72

RRIC 105 16.94 2.67 22.45 335

RRIM 600 1.12 0.06 18.92 2.77

RRIM 703 9.82 1.50 14.60 2.06

PB 5/51 21.83 3.48 11.65 1.57

RRII 203 10.76 1.65 35.07 5.43

RRIM 605 6.44 0.94 60.16 9.57

Gl 1 15.02 2.35 16.55 2.38

H arbel 1 12.13 1.88 6.85 0.78



TUfe - NET. . . . T ^ H o n  nU. IE). « » ~ « 1  '**’ * "d ,A> '»
different season (1990-91) at RRS, Agarta la ------------------ --- -------------------------------------------------

d o n e
Transpiration 

(U m ol/m 3/Scc) 
October February

Conductance 
(u mol/mVSec) 

October February

Photosynthesis 
(u inoI/m VSec) 

October February

RRII 105 
RRII 118 
RRII 203 
RRII 300 
RRIM 501

7.01
10.99
9.68
9.95
6.14

3.25
430
5.66
5.19
3.86

038
0.48
0.39
0.50
036

0.18
0.11
0.14
0.13
0.14

11.88
11.85
12.41
10.76
12.91

7.63
7.02
6.39
5.20
7.38

RRIM 600 9.64 4.02 0.53 023 13.97 8.69

RRIM 605 8.47 5.55 039 0.16 10.09 7.98

RRIM 612 9.53 5.46 0.48 0.12 832 4.98

RRIM 703 9.75 5.08 0.47 0.10 10.05 6.15

PB 5/51 931 3.95 0.45 0.11 8.93 5.04

PB 86 10.06 4.16 0.44 0.11 9.56 5.16

PB 235 838 2.98 033 0.13 13.12 7.96

G1 1 10.02 4.05 0.48 0.18 8.20 6.13

GT 1 6.93 2.96 033 0.10 8.30 6.10

Tjir 1 927 4.90 0.50 0.15 8.03 524

PR 107 8.24 338 0.44 0.13 11.71 5 36

Mean 8.96 4.29 0.44 0.14 10.63 6.40

SE
CV (%)

033
14.84

022
21.12

0.02
15.90

0.009
28.57

0.49
18.53

0 30
19.22

Table - NET. 5-Traspiration rate (E), stomatal diffusive conductance (gs) and photosynthetic  rate (A) in 
d ifferent seasonS (1990-91) at RRS, Agartala

Transpiration Conductance Photosynthesis
Clone (m m l/m 3/Sec) 

October February
(m oI/m ’/Sec) 

October February
(u m o l/m J/Sec) 

October Februar

RRII 105 658 239 0.36 0.16 11.55 6.30
RRII 118 9.18 530 0.46 0.12 11.06 6.82
RRII 208 8.16 4.73 038 0.20 9.36 5.04
RRIM 600 8.96 3.92 0.51 0.24 13.80 8.56
SCATC 93-114 7.13 3.46 033 0.17 12.66 7.32
SCATC 88-113 9.83 4.32 0.40 0.21 13.45 7.85
Haikem - 1 8.26 4.16 0.45 0.20 8.84 5.31
PB 86 938 4.25 0.43 0.12 8.89 5,24
PB 5/51 8.90 4.30 0.46 0.13 9.05 5.36
Cl 1 9.90 4.85 0.49 0.20 8.86 5.90
GT 1 7.08 3.40 034 0.12 8.65 5.95
PR 107 7.90 4.08 0.52 0.21 10.98 5.67
Mean 8.44 4.09 0.43 0.17 10.59 6.27
SE 031 022 0.02 0.01 0.55 0.33
CV <%) 13.03 18.58 21.50 23.53 18.13 18.02



and num ber o f w horls w ere carried out and  
the vegetative progenies will be field planted  
d u rin g  the com ing p lanting season  for 
evalu ation .

13. P erform ance o f p o lyc lon a l see d ­
lin g s

T his project, aim ed at stu dy in g  the 
p erform ance and suitability o f polyclonal 
see d lin g s  in  Tripura, w as planted in 1987. 
M orphologica l param eters were recorded  
p eriod ically . S tudies are b eing  carried out 
to selec t p rom ising  seed lings from am ong  
th e p opu lation .

14. F lo w er in g  and fruit d evelop m en t

T he s tu d y  w a s  initiated during  1987- 
88 and  co n tin u o u s recording o f wintering  
and flo w erin g  s ignified  that variations had 
b een  ex istin g  in alm ost all the events 
lea d in g  to the floral induction  am ong  
d ifferen t clon es. C lon es such as RRII 105, 
RRII 118 and  Harbel 1 w ere found to exhibit 
d istin ct w in ter in g  span.

15. R eco m b in a tio n  b reed in g  and selec­
tio n

T his program m e w as d esigned  to 
m a k e critical evaluation  o f the recom bina­
tion  v a lu e s  o f th e clon es w ith  respect to the 
d e v e lo p m e n t o f  poten tial recom binants 
o w in g  to th e narrow genetic base of the 
ava ilab le  clon es.

O p en  p o llinated  half sib  progenies 
b e lo n g in g  to  ten m aternally derived  fami­
lies  w e re  raised . T he ind iv idual progenies 
w e re  m u ltip lied  and w ou ld  be evaluated  
for their perform ance a long  with their 
p aren ts in  a field  trial. For full-sib  progeny  
ev a lu a tio n  program m e, w ork w as initiated  
d u r in g  th e p resen t flow ering  season  by 
con tro lled  crossin g  of the selected  clones  
for ev a lu a tin g  the hybrids for the direct 
estim a tio n  o f g en etic va lues o f different 
cross com bin ations.

16. G erm plasm  con servation , eva lu a­
tion  and m ain ten an ce

A total o f  29 d om esticated  c lon es  
w ere b eing  m aintained  in the b u d w ood  
nursery. T hese c lo n es w ere b eing  utilized  
in various clonal evaluation  experim ents in  
the farm. A  collection  of 361 w ild  clones 
from Brazil w ere  a lso  b eing  m aintained in 
the station. T hese clon es w ou ld  be u tilized  
for deta iled  characterisation  and field  
evaluation  for characters relating to  stress 
tolerance and their genetic variability w ou ld  
be utilised  in future recom bination breed­
ing  program m es.

17. R e la tio n sh ip  b e tw e e n  g irth  and  
b iom ass

This experim ent w a s started in 1987  
w ith  tw o  clon es (RRII 118 and RRIM 600) 
laid ou t in  RBD to d erive  regression  
form ulae for calculation  o f b iom ass from  
girth as  w ell as h eight m easurem ent at 
different ages. D estructive h arvests w ere  
m ade periodically  and height, girth and  
biom ass w ere calculated. A  general regres­
s ion  equation for three year o ld  trees has  
been evolved .

18. Environm ental and p h y s io lo g ic a l  
param eters on  grow th

This trial w as started in  1987 w ith  
clones RRII 118, RRII 105, RRIM 600, GT 1 
and PB 235, laid ou t in RBD to s tu d y  the 
various aspects o f the interaction b etw een  
agrom eteorological factors and g ro w th  o f  
Hevea. P hysiological param eters w ere re­
corded during different season s and clonal 
differences w ere observed  (Table-NET. 6). 
RRIM 600 perform ed better during  w inter  
also. Investigations are b eing  continued.

19. Exploitation  system

This experim ent w as laid o u t in a 
nearby plantation at Taranagar w ith  RRIM



Table - NET. 6.Photosynthetic rate (A), Transpiration rate (E) and stomatal diffusive conductance (g 5) in 
j ............  /iaon.ai> at BBS. Aoarinla

SE

CV (%)

0-26

10.84

031

23.41

0.04

18.18

0.01

13.08

Q one
Transpiration 

(m mol/mVSec) 
October February

Conductance 
(m olc/m J/Sec) 

October Febntary

Photosynthesis 
(u m o l/m ’/Sec) 

October February

RRII 105 6.46 2.20 032 0.12 11.67 6.22

RRII 118 7.92 228 0.43 0.11 12.05 6.89

RRIM 600 735 3.65 0.54 0.12 15.14 8.24

GT 1 7.85 3.51 0.47 0.18 10.87 6.29

PB 235 733 3.34 0.46 0.14 13.35 7.47

738 2.99 0.44 0.13 12.62 7.02

0.75

13.23

038

12.10

600, as an on-farm  trial during  N ovem ber  
1989 to find out a suitable exploitation  
system  along w ith  rest in  winter, if  neces­
sary, for th is region. The results indicate 
that tapping rest upto tw o m onths during

w inter (D ec. and Jan.) m a y  n ot redu ce  
annual y ield  per b lock  in case  o f c lo n e  
RRIM 600. T his experim ental farm  w ith  the 
clon e RRIM 600 and  RRII 105. D eta iled  
stu d ies are b ein g  program m ed .

REGIONAL RESEARCH STATION, MEGHALAYA

The Regional Research Station, Tura, 
has been established in 1985 w ith  tw o  
experim ental research farm s (G anolgre 600 
m  MSL and Darechikgre, 1100 m  MSL). 
D uring the year 1990, a trial on  intercrop­
p ing w ith  banana, p ineapple w ith  cover  
crop covering about 5 ha area w a s started 
atN R ET C , Jenggitchakgiri. The clone used  
is RRII 105. A seedling  nursery w as  
m aintained  at Ganolgre farm. To notice the 
response of Hevea c lones to cold weather  
four p loyh ou ses w ere constructed in the 
farm.

1. Field experiments at Ganolgre farm
1.1. M ultidisciplinary evaluation of clones

Girth m easurem ents o f the 1985 trial 
w ith  ten clones sh ow ed  that RRII 118 (34.79 
cm ), RRII 203 (34.73 cm ) and RRIM 605 
(34.17 cm ) have attained the m axim um

girth during  the year, w h ile  PB 5 /5 1  (29.38  
cm ) and Gl (29.687) h a v e  a tta ined  the 
m inim um . G enerally  it has been  o b served  
that in  all th e c lo n es m ax im u m  g ro w th  w a s  
observed  d urin g the period  M ay to  S ep tem ­
ber. In the trial started in  1986, RRII 208  
(25.73 cm ) sh o w ed  m a x im u m  girth  fo l­
low ed  b y RRII 118 (22.03 cm ).

T he grow th  o f RRIM 600, u n d er  
block p lanting  (1987), w a s  fou n d  sa tisfac­
tory.

12. A ssessm ent of po ten tia l in tercrops

T he grow th  o f rubber con tin u ed  to  
be better b etw een  banana p lan ts. A n  
am ount o f Rs. 236 has been  ob tained  from  
se llin g  banana and p in ea p p le  fruits. D am ­
age to banana b y eleph ants and to p in eap p le  
b y rodents w a s observed .



13 . R ubber based cropping system

T he grow th  o f tea w as better than 
orange. But grow th  o f coffee w as not 
satisfactory. 62.15 kg. tea leaves were  
h arvested , w h ich  fetched an am ount of 
Rs. 148.50.

1.4. In tercropping  trial, NRETC

A n e w  intercrop trial has been started 
d u r in g  th e  y e a r  1990 at N R E T C , 
Jcnggitchakgiri. U nder this trial budgrafted  
p lan ts  o f  RRII 105 w ere planted a long with  
b anana, p in ea p p le  and cover crop. Growth  
param eters o f Hevea clone are being re­
corded  at d ifferent tim e intervals. It has 
b een  n oticed  that grow th  o f RRII 105 w as  
better b etw een  the banana plants.

2. F ie ld  exp er im en ts at D arechikgre 
farm

2.1. M ultid iscip linary  evaluation of clones

E stablishm ent of rubber w as very 
d ifficu lt and  the su rvived  p lants show ed  
v er y  p o o r grow th . Even the grow th  rate of 
su rv iv in g  po lyc lona l seed lings w as com ­
p aratively  very  poor. The mean height and 
girth  o f  four year o ld  p lants w ere 107.46 cm  
and  3 .72 cm  respectively.

3. R esearch  p rogram m es in  P lant Pa­
th o lo g y

3.1. M ushroom  culture

S tu d ies  pertain ing to m ushroom  cul­
ture are in progress. The m ushroom  is 
fru itin g  w e ll o n  banana p seudostem , m aize  
stem  and  dried  M ucuna. A total o f 64.05 
k g  o f  m u sh room  w as harvested fetching a 
net in c o m e o f  Rs. 1,932.00.

3.2. P lan t diseases

O ccurrence of p ow dery  m ildew  and

leafspot d isease w as noticed . H ow ever, the 
percentage d isease  incidence w a s very  
negligib le. A com parative s tu d y  on the soil 
microflora under d ifferent rubber planta­
tion in the region w a s  initiated.

4. R esea rch  p ro g ra m m es in  p la n t
p h y s io lo g y

4.1. B udsprouting in polyhouses

Four p o ly h o u se s , w ith  d ifferen t  
gauges, w ere constructed at 600m  MSL in  
G anolagre farm and during the m onth  of 
N ovem ber and four c lon es (RRIM 600, 
RRIM 605, GT 1 and RRII 118) w ere  
planted. In D ecem ber and January on ly  
three clones w ere p lanted. Planting w a s  
done ou tside  the p o lyh ou se  also. It has 
been noticed that m axim um  sprouting  
percentage w as recorded w h en  stu m p s  
w ere planted in  p olyh ou ses  d urin g  N o ­
vem ber than in  Decem ber. In January 
budded stum ps o f  o n ly  RRIM 600 sp rou ted , 
that too in polyhouses.

O b s e r v a t io n s  o n  s p r o u t in g  o f  
N ovm ber p lanting indicated  about 46% 
sprouting success in p oyhou ses, com pared  
to less than 15% outside.

4.2. Physiographic aspects on growth

A trial w as taken up  in 1985 to s tu d y  
the effect of s lope on  the grw oth  perfor- 
m ace of ten clones o f Hevea, at 600m  MSL. 
girth w as recorded at tw o m onth  intervals. 
It has been noticed that all c lo n es sh ow ed  
m axim um  girth in the bottom  o f the slope. 
RRIM 605 (38.10 cm), and RRU 203 (38.06 cm) 
has attained the m axim um  girth in  the 
bottom , w h ile G1 1 (32.68 cm ) recorded  
m inim um  girth. Sim ilar trend w as noticed  
in the m id dle o f the slope. At the top  
m axim um  grith w a s recorded in RRII 118.



T he R eg ion a l R esearch  S tation , 
M izoram  continued to concentrate on  field 
trials. The station, established  in 1985 has 
an experim ent farm o f 50 ha, at Tuichuan, 
about 13 km  aw ay from  K olazib tow n.

1. M u ltid isc ip lin a ry  ev a lu a tio n  of 
clones

O bservations w ere continued in the 
trial laid out in 1985 with ten clones. Girth 
recorded in  March 1991 sh ow ed  that RRII 
118, RRIM 605 and PB 235 are the m ost 
v igorous w ith  m ean  girth o f  37.26 cm , 
35.87 cm  and 35.60 cm  respectively. G1 1 
recorded the m in im um  girth (26.13 cm). 
Girth increm ent from January 1990 to 
March 1991 w as m axim um  for PB 235 
(11.24 cm ), fo llow ed  b y RRII 118 (10.82 cm).

2. S tu d ies  on intercropping

T he area of intercropping trial is 
being planted w ith  cover crops so as  to 
reduce land slid e d am age. T he grow th  of 
plants w ith  cover crops is  satisfactory. 
M axim um  diam eter w as recorded for rub­
ber p lants w ith  banana as intercrop.

3. In flu e n c e o f p h ysiograp h ic features 
on  grow th  o f  H evea

T he average girth of rubber p lants in 
the trial laid ou t in 1987 w as recorded. The  
results revealed that grow th  o f p lants on  
the eastern slope w a s satisfactory.

4. R ubber b a sed  cro p p in g  sy ste m s

D u e to uncontrollable local factors
vacancies in  the tiral area (1987) cou ld  not 
be filled.

Girth o f the d ifferen t clon es in the 
polyclonal seed  garden laid ou t in  1988-89  
w as recorded. The c lon es w ere  p lan ted  in  
three position  on  the slope. T he results 
revealed  that the clon e RRII 118 perform s  
w ell in the foothill, w h ile  the g ro w th  of 
GT 1 in  the m idhill and hill top  is  g o o d .

5. Irrigation  in  se e d lin g  n ursery

T his trial w as started in  1989 to  stu d y  
the effect o f partial sh a d e and frequency  
o f  irrigation on  the g row th  o f H evea  s e e d ­
lings in the nursery. B ud d in g  w a s  u n d er­
taken in July-A ug. 1990 and  the p ercen tage  
o f b ud d in g  su ccess had revea led  that 
sh ad in g  h as a beneficial effect o n  b u d  take.

6. W eed  m an agem en t

T he ob servation  trial laid o u t in  1990, 
w a s con clu ded. The p ercen tage control o f  
Imperata cylindrica  180 d a y s  after sp ra y in g  
w a s recorded.

From  the data gen erated , it  h a s been  
ob served  that chem ical w e ed  control e sp e ­
cially  w ith  G lycel at 5 1 an d  7.5 1 /h a  g a v e  
very  good  control ev e n  6  m o n th s  after  
sp raying. E conom ic an a lysis  o f  th e treat­
m ents sh o w s that G lycel at 5  1 /h a  en ab les  
sav ing  o f about Rs. 9 4 4 /h a



T h e  R e g io n a l R esearch  S tation , 
N agrakata, W est Bengal concentrated on  
eva lu ation  o f  c lo n es and investigations on 
nutritional requirem ent o f Hevea under le ­
g u m in o u s  co v e r  crops. A  seed ling  nurs­
ery , a p o lyb ag  nursery and polyclonal 
n ursery  w e re  ra ised  to cater to the dem ands  
o f  the local entrepreneurs.

1. N u tr it io n a l trial

T h e prelim inary girth data from  
n utritional trial ind icated  that application  
o f  n itrogen  h as a significant influence on 
the increm en t o f  girth. The h ighest girth 
(9 .40 cm ) an d  h eight (3.43 m) w ere recorded 
at th e le v e ls  o f  30 k g /h a . N o  significant 
r e sp o n se  w a s  noticed  for phosphorus and  
p o ta ssiu m . H ow ever, interaction with 
nitrogen  and  p o ta ssiu m  w a s found to be  
sign ificant. Pretreatm ent so il sam ples were  
c o llec ted  p lo tw ise  and  are b eing  analysed

for assaying  the nutritional status o f the 
soil.

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

Tw o clone trials h ave been  laid ou t 
in random ised block  d esign  w'ith three 
replications, during  1990 in order to ev o lv e  
the best suitable clones in the agroclim atic  
conditions o f N orth Bengal. E ighteen  
clones are included in this stu dy. The 
m orphological param eters are found to be 
more or less sam e both the clone trials. In 
the clone trial w ith  e le v en  clones, m axi­
m um  height w as recorded b y clon e PB 235  
(148.7 cm ) w hereas m axim um  girth (5.5 cm ) 
w as recorded by clone H aiken 1. In the 
second trial w hich w as p lanted  w ith  seven  
clones, the perform ance of clone PB 86 w as  
better in respect o f girth and h eight in 
com parison w ith  other clones.

REGIONAL RESEARCH STATION, MAHARASHTRA

T h e  R e g io n a l R esearch  Station , 
M aharashtra started  in 1981, continued its 
research  p rogram m es a im ed  at identifying  
ap propr ia te  agro tech n o lo g y  for rubber cu l­
tivation  in  th e K onkan region.

1. Irr iga tion  sy ste m s

T he irr igation  experim ent w as con­
tin ued . B asin irrigation  w a s provided  at 
the rate o f  212.5 1 /tr e e /  frequency w hile  
q u an tity  o f  d rip  irr igations w ere 10, 20 and 
30 1 / tr e e /d a y  (seasona l m ean) during  1990 
dry sea so n . D u rin g  the 1990 dry  period the 
quan tity  o f  b a sin  irrigation  w a s increased  
to 400  1 / t r e e /  frequency w h ile  m ean sea­
sonal d rip  irr iga tion s w ere 22,44 and 66 1/ 
tr e e /d a y . D u rin g  1990 dry  season  irriga­
tion h a s resu lted  in p rom otion  of grow th  at

1.00 ETc to a m axim um  o f 50% of that o f  
1989 w et season  grow th  and im proved  
physiological perform ance o f the plants. In 
unirrigated control plants, d u e  to severe  
soil and atm ospheric stress reduced grow th  
w as observed with neglig ib le girth incre­
m ent and reduced p hysiological activity. 
Irrigation during 1990 dry  period  m ain­
tained better w ater relations o f  the plants  
and brought the so il m oisture o f the plant 
basin area near to field  capacity.

Six year old  p lants of clon es RRII 105 
and RRII 118 w ere irrigated at 1.00, 0.75,
0.50 ETc using hoses and sprinklers and 
grow th  w as periodically  m onitored. Dur­
ing 1990 dry period  the p lants w ere pro­
vided  with 319 litre w ater w h ile  during  
1991 dry period the quantity w as 600 1/



irrigation. Yield and yield  com ponents are 
under observation.
2. P h ysio log ica l evaluation  o f clones  

The on g o in g  physiological evalu ­
ation  trial w as continued. Irrigation w as  
discontinued from 1988 dry period on ­
wards. The grow th  o f Hevea p lants of 
different clones is  not significantly different 
w ith  each other sh ow in g  on ly  11-15% of  
grow th  over a period o f one year. The 
grow th  o f clones RRIM 600, RRIM 501 and  
RRIM 612 w ere com paratively better. Pre­
daw n and afternoon w ater potentials, latex 
vessel turgor potential and other p hysio­
logical parameters o f the leaf are continu­
o u sly  being  m onitored in different seasons. 
Photosynthetic rate, stom atal d iffusive re­
sistance, transpiration, and other p hysio­
logical param eters w ere m onitored during  
sum m er period o f  1990. A m o n g  all these  
clones, RRIM 600 has m aintained a better 
physiological status w ith  higher p hotosyn­
thetic activities w hich is also ev id en t from  
the diurnal variation exhibited  by  the clone. 
O ne hundred and ten m atured p lants of 
different clones have been  tapped during  
March 1991 from  w hich  y ield  and yield  
com ponents are regularly being m onitored.
3. C ontact sh ad in g

The trial on contact shading w as  
continued in the third year. The girth and 
leaf ch lorophyll contents w ere higher in all 
contact shaded  plants and the control with  
shade w as com parable to the other control 
plants w ithout shade and spray. The 
p hysiological perform ance o f all the china  
clay sprayed plants w ere high  w h ile control 
plants w ith  and w ithout shade m aintained  
p oor physiological perform ance. Ten per 
cent china clay spray appears to be op ti­
m um  registering higher photosyntheses, 
transpiration, d iffu sive stom ata con d uc­
tance and w ater use efficiency. China clay 
spray can effectively replace conventional

shading and is three tim es cost effec tive.
4. D ry farm ing

Treatm ents inc lud ing  th o se  u nd er  
dry farm ing techniques, w e re  im p o sed  on 
o n e year o ld  p lants o f c lo n e RRII 105. The  
initial girth observations ind ica ted  that the  
three treatm ents und er d ry  farm ing w ere  
not very effective. A t th e initial sta g e s  o f  
grow th  d eep  irrigation at 1 5 6 1 /1 0  d a y s  and  
20 days w ere effective in sh o w in g  h igh er  
girth over other treatm ents. P lants re ce iv ­
ing  irrigation (w ith  su b-so il injector) at 2 1/ 
d a y /tr e e  h ave sh ow n  com parable g row th  
to that o f p it irrigation  treatm ent (50 1 /20  
days). D uring d ry  period  o f  1990 d e e p  
irrigated p lants h ave sh o w n  h igh  stom atal 
d iffu sive conductance o v e r  oth er treat­
ments.

5. C lon e trial

T he c lo n e trial la id  o u t d u r in g  1985, 
in order to eva lu ate  the p erform an ce o f  
d ifferent clon es in non-trad itional area w as  
continued. The data on  g irth  and  girth  
increm ent sh o w ed  that RRII 208, RRII 6, 
RRIM 605 and RRII 105 h a v e  reg istered  
com paratively  h igher girth.

6. P o ly clo n a l trees for  se le c t io n

Polyclonal see d lin g  p o p u la tio n  w ere
m aintained  p roperly. G row th  attributes o f  
these p lants w ere  recorded.

7. C ost ev a lu a tio n  trial

T he trial w as in itiated  in  1987 to 
estim ate the cost o f  cu ltiva tion  o f  H evea  
under irrigated and unirrigated  c o n d it io n s  
in non-traditional area. A  b lock  o f  250  
plants o f c lo n e RRII 600  w e re  irrigated  from  
January to M ay in accord ance w ith  their  
evaporation  d em a n d s. D u rin g  1990 dry  
season  the p lants w ere  p ro v id ed  220 1/ 
irrigation and d u r in g  1991 400 I /irr ig a tio n .  
Another block  o f  250 plants w ere  m ain tained  
w ithout irrigation. T he m an agem en t in p u ts  
and irrigation costs are b ein g  m on itored .



The Regional Research Station, Orissa 
concentrated its activities on experimental 
plantings, polyclonal seedlings and irriga­
tion.

1 . N u rse r ies

T he see d lin g  as w ell as b ud w ood  
n urseries w ere  m aintained  properly.

2. E xperim enta l p lan tin gs

T he g ro w th  o f  p lants in  the clone  
ev a lu a tio n  trials a s w ell a s polyclonal

seedling  trial w a s g ood . A n ew  clon e trial 
w as laid ou t incorporating ten clon es (RRIM 
600, RRIM 701, RRII 5, RRII 208, RRII 300, 
SCATC 8 8 /1 3 , SCATC 9 3 /1 1 4 , H aiken 1, 
PCK 1 and PB 310.). A nother trial to stu dy  
the irrigation requirem ent under the pre­
vailing  sub-tropical con d ition s in the area 
w as laid out u sin g  700 p lants o f RRIM 600. 
A spacing density  trial w a s  a lso started.

3. O n-farm  trials

The perform ance o f p lants in the o n ­
farm trials is satisfactory.

HEVEA BREEDING SUB-STATION, KARNATAKA

T he Station  is  located at N ettana, 
ab out 100 km  a w a y  from  M angalore and 
h as an  area o f  about 50 ha.

1. T ria l o n  g ro w th , y ie ld  and exploita­
t io n  sy ste m s

T w o trials h a v e been  laid out, o n e in 
1987 and  th e oth er in  1988. Both the trials 
are b e in g  m ain ta ined  properly.

2. S m a ll sca le  trials o f selected  ortet 
c lo n e s

T he trials laid ou t during  1988 with  
a total n um ber o f 46 c lon es including three 
con tro ls em p lo y in g  a random ised  block 
d es ig n  w ith  three replications and five  
p lan ts  per p lo t w ere  under proper care. 
G irth recording w as carried out regularly.

3 . L arge sca le  trials

S o m e casu alities w ere noted during  
th e su m m e r  season  and gap  filling w as  
d o n e  d u r in g  1990 p lanting  season  in the 
1989 trial w ith  14 clones.

F ive secon d  selection s from 1954

hand pollination progaram m e (H P 185,187, 
204, 223 and 372), four popular c lo n es  and  
four parents o f second  selection  w ere laid  
out in  a random ised  block  d esig n  w ith  
three replications and 25 p lants per plot, 
during 1990. T he trial is  b eing  m aintained.

4. E stim ation  g en etic  param eter

T w elve parent c lo n es and their re­
spective p rogen ies (seed lin gs) w ere  field  
planted during 1990. The d esign  o f th e trial 
is random esed block w ith  three replications  
and a p lot s ize  o f 15 plants. T he trial is 
being m aintained.

Since the area experiences severe  
drought, casualties are h igh  d u e  to sun- 
scorch. During 1990, pot irrigation w as  
attem pted. Since this operation  w a s found  
to be labour intensive and ex p en siv e , in 
1991 sub-soil injectors w ere  procured  and  
irrigation w as d one w ith  satisfactory re­
sults. Besides, trunk o f all trial p lan ts w ere  
protected w ith  areca leaves and lea f sheath.

5. General

A p ow er fence w as erected  at the



station to provide adequate protection of  
experim ental trees from  dam ages d u e  to 
w ild  anim als. Fence lines w ere ercted on 
ston e pillars and they run to a distance of
4.0 km. The pow er fence is  operated by tw o
12 volt batteries and im ported energiser  
unit and is w orking properly.

T he station h as aw ell eq u ip p ed  m e­
teorological observatory. Total rain fall 
during 1990 w as 4942 m m  w ith  a m ax im u m  
o f 1346 m m  d urin g A u gu st, fo llo w ed  by  
June (1216 m m ) and July (1110 m m ). T he  
highest tem perature recorded d u r in g  su m ­
m er w as 36°C d u r in g  M arch-April.

HEVEA BREEDING SUB-STATION, TAMIL NAD U

T he station is  located at Paraliar, 
about 40 km  from N agercoil and has an 
area o f 23.1 ha. T w o breeding orchards 
established, on e d u m g  1987 and the other 
in 1988, are being  m aintained. A s a part of  
the stability an a lysis project, a large scale

clone trial u sin g  15 popu lar c lo n es w a s  laid  
out d urin g  1990. T he d esig n  o f  the  
experim ent is  ran d om ised  bock  w ith  three  
replications and a p lot s ize  o f  25 p lants. 
The tiral has an area o f ap prox iam ately  
4.5 ha.

AGROMETEOROLOGY UNIT

1. W eather co n d it io n s at exp erim en t
stations

The general w eather con d ition s dur­
ing  1990 at RRII and four o f the Research 
Stations w ere sum m arised  in table agrom et.
1. The total rainfall varied from  1618 m m  
(Keeriparai, Tamil N ad u) to 5098 m m  
(N ettana , K arnataka). E xcept in  the  
Kanyakum ari region , SW  m on soon  w as  
vigorous. The rainfall during  O ctober and 
N ovem b er w as q uite satisfactory in the 
traditional areas.

Tem perature con d ition s in the tradi­
tional areas varied from  19-35°C. At 
Agartala tem perature d urin g  January to 
March varied from  11-30°C. D uring this 
period  evapotranspiration  dem and w as  
lo w  and the m arginal drought cond itions  
experienced  w ere com parable to that o f  
traditional areas. A t N ettana, how ever, the  
tem perature during  January to April varied  
from  14 to  36.5°C, coup led  w ith  drought 
cond itions. A lso , during  January the m ini­

m um  tem perature recorded w a s  as lo w  as  
8-10°C for fiv e  days.

2. A groclim atic  a sp ects  o f  ru b b er cu l­
tiva tion

M eteorological data b ase  w a s  d e v e l­
op ed  to undertake agroclim atic m o d ellin g .  
Inorder to eva lu ate  th e clim atic su itab ility  
o f  d ifferent parts o f  India for rubber  
cu ltivation , an ind ex  has b een  d e v e lo p e d  
incorporating tem perature and  rainfall d is ­
tribution.

T he estim ated  w e ek ly  re ference e v a ­
potranspiration  at K ottayam  d u r in g  Janu­
ary to April varied from  3.3 -  6.5 m m  d 1. 
The clim atalogical w ater b a lan ce co n d i­
tions at Dapchari ind icate an annual m o is ­
ture d eficit o f 1200 m m . In th e a b sen ce o f  
rainfall d urin g  N o v e m b er  to  M ay, frequent  
irrigations shall be essen tia l to red u ce  
im m aturity period .

3. Crop w e a th er  r e la tio n s

Data o n  rainfall pattern in d ifferen t



T ab le  ,  A g ro m e t. 1. M c teo ro l o ^  c o n d it io n ,  re c o rd e d  in  d if fe re n t  R u b b e r  g ro w in g  r e g io n ,  d u r in g  1990

----------------------t _____ f l_____M- A - M. J, j. A. s .  o .  N  D.
R ainfall (mm) * ----------- --_ —

u .

Agartala 0 37 77 298 376 266 319 355 333 184 25 10
Nettana 3 0 0 14 444 1314 1111 1346 298 509 59 0
Kottayam 31 6 49 32 489 578 694 220 122 410 239 19
Chethackal 42 0 157 187 413 550 589 273 111 428 344 8
Keeriparai 26 70 101 106 312 156 134 49 20 235 396 13

b. M aximum tem perature (°C)

Agartala 25.1 27.8 30.3 322 333 33.0 31.7 33.1 32.6 31.1 30.8 26.6
N ettana 34.0 34.6 36.2 36.5 32.5 27.9 27.1 263 30.7 31.2 31.8 32.8
Kottayam 31.9 33.9 34.7 34.3 31.4 29.8 28.9 29.2 30.6 31.0 30.9 32.9
Chethackal 33.5 35.1 33.9 33.4 30.6 28.9 29.0 28.9 30.7 31.7 30.7 32.8
Keeriparai 32.3 34.1 343 34.0 312 29.8 29.6 30.2 32.6 31.6 30.4 31.4

c M inim um  temperature (°Q

A gartala 11.0 18.7 17.1 20.5 233 243 25.1 25.3 24.7 21.4 19.1 1Z4
N ettana 14.1 15.1 19.1 23.3 22.6 21.7 21.4 21.4 21.9 21.6 20.1 16.7
K ottayam 20.5 22.3 23.8 25.1 23.8 23.1 223 23.0 23.1 22.9 22.6 22.6

C hethackal 19.5 19.6 22.3 - 23.0 22.8 214 23.0 22.4 22.2 21.7 20.0

K eeriparai 17.9 18.2 21.3 23.7 23.4 23.5 22.7 23.7 21.9 21.9 22.2 21.2

agroclim atic reg ions of the traditional rub­
b er g r o w in g  locations are g iven  in Table- 
A grom et. 2. N o  association  has been  
ob serv e d  b etw een  cum ulative rainfall and 
a nnual y ie ld  in different agroclim atic re­
g io n s . C orrelation  su d ies  betw een  m onthly  
rainfall a n d  y ie ld  in  d ifferent years of 
p la n tin g  in  tw o  agroclim atic zon es were 
u ndertaken .

A t D apchari, diurnal variations in 
tem perature, h um id ity , light and radiation 
in s id e  im m ature plantation  w ere recorded 
and  com pared  w ith  op en  conditions. S ig­

nificant changes in  m icroclim ate w e re  n o­
ticed. M ulching the p lant basin  in  dry  
period induced a reduction  in  so il tem pera­
ture by  15-18°C upto  10 cm . H ea v y  m ulch  
in the basin cou ld , how ever, further d e ­
crease the tem perature b y  2-5°C . A t a 
depth o f 20 cm  soil is  cooler b y  7-9°C und er  
m ulch w h en  com pared to bare soil.

4. E stablishm e n t o f agrom etero log ica l
observatories

A m eterological observatory  w a s  
estabilished at R egional R esearch Station 
Orissa, Kamkhya N agar.



Table - Agromet. 2. Rainfall (mm) pattern in the rubber grow ing regions of South Ind ia_____ _______

Station 7  f7~  M. A. M- J- J- A- S- °  N '------------
a. Kanyakumari region----------

Keeriparai (15) 19 44 62 119 169 306 146 124 167 259 370 73

Kulasekharam (37) 22 34 61 172 220 216 148 88 141 286 211 70

Pechipara (37) 30 37 37 176 228 284 194 137 182 316 271 84

b. Quilon, Trivandrum and Pathanam thitta region

Punalur (31) 14 42 74 228 294 460 434 295 242 355 217 37

Lahai (30) 31 80 120 284 366 662 704 513 440 502 329 94

Koney (38) 20 57 114 249 301 504 513 362 294 401 227 58

c. Kottayam, Alleppey, Idukki and Em akulam  region

Kottayam (30) 19 32 59 162 268 598 606 421 311 293 205 54

Alleppey (26) 24 52 50 135 312 576 566 366 303 313 191 70

Thodupuzha (28) 18 42 86 260 308 695 803 558 395 425 248 84

d. Palghat and Trichur region

Palghat (31) 3 6 25 77 153 427 544 358 155 227 153 25

Palapilly (39) 4 7 23 108 264 716 776 459 296 298 136 31

e. M alapuram, Calicut and  Cannanore region

Perinthalma.ina (31) 2 8 22 82 19 711 808 456 262 270 174 31

Balusserri (38) 10 11 29 129 327 1021 1176 710 362 416 259 48

Kasaragod (21) 0 0 6 39 225 887 1106 690 318 175 89 22

4 No of years of data is given in parenthesis



T he total collection  o f books has 
reached  20463 and that of bound periodi­
ca ls 14482. T he library subscribed to 283 
p eriod ica ls. A m on g  the journals, 200 were  
received  as g ift and 21 as exchange.

B oth  b ib liographic searches and 
g en eral in form ation  w ork  w ere carried out. 
T hree is su e s  o f  D ocum entation  list, contain­
in g  69 abstracts and tw o  issues of Rubber 
A lert, co n ta in in g  124 indexes on NR pub­
lica tion s, w e re  com piled  and issued. Re­
q u e sts  for p ho to co p ies  o f  articles from  
lo c a l/o v e r se a s  universities, institutions and 
sc ien tists  w e re  appropriately entertained. 
A s part o f  th e inform ation  dissem ination, 
ab out 1.6 lakh p hotocop ies and about
80,000 d u p lic a tin g  cop ies o f different infor­
m ation  m ateria ls w ere  m ade by the repro­
grap h ic  sec tion . T he library and docum en­

tation centre also organised translation o f  
articles, n ew s d ip in g  service etc. for the 
better d issem ination  o f natural rubber in ­
formation. Database d evelop m en t of the 
library w as taken up. U p to the end o f the 
year, 3,500 docum ents h ave been  indexed. 
The library actively participated in the sa les  
prom otion o f the Indian journal o f N atural 
Rubber Research, and the b ooks Rubber wood 
Production and Utilisation and Plant and Soil 
Analysis.

The facilities and services w ere also  
extended to planters, m anufacturers and  
others connected w ith  the natural rubber 
industry. Research scholars and stu dents  
from universities and co lleges  also utilized  
these services. Scientists from  other n a­
tional research institutions v isited  the li­
brary for consultation and reference.

CONFERENCES AND SYMPOSIA
N A T IO N A L  SY M PO SIU M  O N  NEW  TRENDS IN CROP IM PR O V EM EN T OF 

P E R E N N IA L  SPECIES, 30 A U G U ST  1990, K O TTAYA M , IN D IA .

A  national sym p osium  on new  
tren ds in crop  im provem ent o f perennial 
sp e c ie s  w a s  organ ized  b y  the Botany D i­
v is io n  o n  30 th A u gust 1990. The sy m ­
p o s iu m  w a s  atten ded  b y ov er  150 delegates 
w o rk in g  o n  variou s aspects o f perennial 
crop  im p rovem en t. T w o invited lead 
p ap ers and  ten  contributed  research papers 
p erta n in g  to perennial sp ecies like tea,

coffee, cardam om , rubber and forest trees 
were presented. A panel d iscussion  w h ich  
w as organized as part o f the sy m p o siu m  
provided an ideal forum  for the interaction  
of scientists and planters w ith  experts in  the 
field of parennial crop breeding as w e ll as 
for the exchange of inn ovative id e a s am on g  
plant breeders w orking on  various peren­
nial species.
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R. Som an 
Josy D' C ru z  
E. K. T hankam m a 
J. K am ala Devi

A rt/P h o to g rap h y  Section

K. P. S reerenganathan  

In stru m e n ta tio n  S ection

S. N ajm ul H ussain , B.Sc., M.Tech., A.M.l.E.T.E. Instrum entation  Officer 
Thom as Baby, M.Sc., M.Phil Assistant Instrum entation  Officer

L ib rary  an d  D o cu m en ta tio n  C entre

V. K. G. N air, B.Sc., D.Lib.Sc., ADI.Sc.
P. J. L ukose, B.A., B.Lib.Sc. (Retired on 30-4-90)

M ercy Jose, B.Sc., M.L.LSc.
A ccam m a C. K orah, B.Sc., M.L.LSc.

S tatistics S ec tion

G. Subbarayalu , M.Sc.
A. M ala thy, M.Sc.

E xperim en t S ta tio n  a t RRII

M. D. Issac

A ssistant D irector of Finance 
Assistant Accounts Officer 

Section Officer

Assistant Secretary 
A dm inistrative Officer 

Section Officer 
A ssistant Section Officer

Senior A rtis t/P h o to g rap h e r

D ocum entation Officer 
Senior L ibrarian  

D ocum en ta tionO f f icer 
Librarian (D ocum entation)

Statistician 
A ssistant S tatistician

M a i n t e n a n c e  W i n g

S. M oh an ach an ad ran  Nair, B.Sc. (Engg) 

T. K. S om anatha Pillai 
Sheela A. John, B.Tech.

A ssistant Farm  S u p erin ten d en t

E lectrical E ngineer 
A ssistan t Estate Officer 

A ssistan t E ngineer (Civil)



S e c u r i t y  W i n g

A. K. Ram akrishna Pillai 
Central E xperim ent Station

M. J. G eorge, M.Sc.
Jacob Abraham , B.Sc., M.B.B.S. 
V arghese P hilip , M.Sc., (A g.)
R. H arikrishnan, B.Sc., A.C.A.

C. R. Krishnan
E. A. Raghavan

H evea  B reeding Sub S tation , Karnataka  

M. A. N azeer, M.Sc., Ph.D.
K. Som an

H ev e a  B reed in g  Sub Station , T am il N adu  

T. A. Som an, M.Sc., M .Phil
S. Sum a

R egion a l R esearch  Station , M aharashtra  

T. M ohanakrishna, M.Sc., Ph.D.

T. R. Chandrasekar, M.Sc.
K. Prathapan, M.Sc., (A g.)
Lalith M ohan Nath

R eg ion a l R esearch  S tation , O rissa

Arun K. N air, M .Sc. (A g.), Ph.D.
P. A bdul Salam  

R. R aveendran

R eg ion a l R esearch  Station , A ssam

Radha Ram an Sinha, M.Sc. (A g.) Ph.D. 

G opal C handra M andal, M.Sc., Ph.D. 
R am phool S in g  M.Sc. (A g.)
S. A. Saseendran, M.Sc.
Krishna Das, M.Sc. Ph.D.

D ebasis M andal, M.Sc.
D ilipkum ar Daim ari, M.Com.

Assistant Security Officer

D eputy Director 
Medical Officer 
Junior Scientist. 

Assistant Accounts Officer 
Assistant Section Officer 

Assistant Superin tendent (Farm)

Senior Plant Breeder 
Assistant Farm Superin tendent

Junior Scientist 
Junior Scientist

Plant Physiologist 
Assistant Botanist 

Junior Scientist 
Assistant Section Officer

Agronom ist 
Assistant Section Officer 

Assistant Farm Superin tendent

D eputy  Director 
Plant Pathologist 

Junior Scientist 
Junior Scientist 
Junior Scientist 
Junior Scientist 

Assistant Accounts Officer



R e g i o n a l  R e s e a r c h  S t a t i o n ,  M e g h a l a y a  

A .  P .  T h a p l i y a l ,  M . S c . ,  P h . D .

H iranya K um ar D ekha, M.Sc., Ph.D. 
M ohan R am  Rao, M.Sc.
K. R. M anjunath , M.Sc. (Ag.)

R e g i o n a l  R e s e a r c h  S t a t o n ,  A g a r t a l a

A. K. K rishnakum ar, M.Sc. (Ag.), Ph.D. 
P. M allinath  Priyadarsan , M.Sc., Ph.D. 
N . D hurjati C h audhari, M.Sc. (Ag.) 
Rajesw ari M eenattoor, M.Sc. (Ag.)
D. V. K. N agesw ara  Rao, M.Sc. (Ag.)
Y. A. N anja R eddy, M.Sc. (Ag.)
K. C h an d ra  G u p ta , M.Sc. (Ag.)
K. K. V inod, M.Sc. (Ag.)

Jiban C hakrabro thy , B.Com.

R eg ional R esearch  S ta tion , M izoram  

Jacob P othen , M.Sc. (Ag.)
M ary  V arghese, M.Sc. (Ag.)

H ig h  A ltitu d e  R esearch  S ta tion , W ynad

N . R eg h u n a th an  N air, B.Sc. (Ag.)

Plant Physiologisst 
Junior Scientist 
Junior Scientist 
Junior Scientist

D eputy  Director 
Plant B reeder 

Plant Physiologist 
Junior Scientist 
Junior Scientist 
Junior Scientist 
Junior Scientist 
Junior Scientist 

Assistant A ccounts Officer

A gronom ist 
Junior Scientist

Senior S uperin tenden t
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R esea rch  d iv is io n s  a n d  fu n c tio n s

The major research divisions are Agronomy 
and Soils; Biotechnology; Botany; Cermplasm; 
Mycology and Plant Pathology; Plant Physiology 
and Exploitation; Rubber Chemistry, Physics and 
Technology and Agricultural Economics.

T he th ru s t a rea s  o f research  o f the A gronom y 
a n d  Soils D iv ison  a r e  in v estig a tio n s o f th e  n u tr i­
tio n a l re q u ire m e n ts  o f ru b b e r, irrig a tio n , in te rc ro p ­
p in g , co v e r cro p  m an ag em en t, w eed  co n tro l and  
th e  s tu d y  of th e  ru b b e r  g ro w in g  soils. D ev e lo p ­
m en t o f tis su e  cu ltu re  a n d  a n th e r  cu ltu re  system s 
fo r p ro p a g a tio n  a n d  cro p  im p ro v e m e n t o f Hevea 
a re  th e  im p o rta n t a rea s  in w h ich  th e  B iotechnology  
D iv ision  is eng ag ed . T h e  im p o rta n t fields of 
research  o f th e  B otany  D ivision a re  b reed in g , 
ev a lu a tio n  a n d  selection  of n ew  clones, p ro p a g a ­
tion  tech n iq u es , p lan tin g  m e th o d s , ana tom ica l 
s tu d ie s  a n d  c y to g en te tic  in v estig a tio n s. T he 
C e rm p la sm  D iv ision  is c o n cen tra tin g  o n  th e  in tro ­
d u c tio n , co n se rv a tio n  a n d  ev a lu a tio n  o f lleoea  
g e rm p la sm . T h e  M ycology  a n d  P la n t Patho logy  
D iv ision  is en g ag ed  in investiga tions o n  the 
d isease s  a n d  p ests  o f ru b b e r  a n d  a sso c ia ted  c o v e r 
c ro p s  a n d  th e ir  con tro l. T h e  P lan t P hysio logy  and  
E x p lo ita tion  D iv ision  c o n d u c ts  s tu d ie s  on  id en tifi­
ca tio n  o f ch a rac te ris tics  re la ted  to  y ie ld , p hysio logy  
o f la tex  flow  a n d  y ie ld  stim u la tio n . T h e  R ubber 
C h e m is try , Physics a n d  T echno logy  D iv ision  con ­
cen tra te s  o n  im p ro v e m e n t in p r im a ry  p ro cessin g  o f 
ru b b e r, its chem ica l m o d ifica tion , ru b b e r  p ro d u c t 
m a n u fa c tu re  a n d  q u a lity  co n tro l o f p rocessed  
ru b b e r. T h e  A gricu ltu ra l E conom ics D iv ision  
u n d e rta k e s  s tu d ie s  o n  econom ic  a spec ts  re la ted  to 
ru b b e r  p lan ta tio n s.

T h e  research  su p p o rtin g  sec tions in c lu d e  Li­
bra ry  a n d  D o cu m en ta tio n , In s tru m en ta tio n , an d  
A r t/P h o to g ra p h y .  T h ere  is a lso a  sm all e x p e rim en ­
tal fa rm  o f 33 ha a t  th e  h e a d q u a rte rs  o f th e  RRII.

Central Experiment Station

T h e  255 ha C en tra l E x p erim en t S ta tion  a t 
C h e th ack a l (R anni), 50 km  a w a y  fro m  K o ttayam , 
w as  s ta r te d  in 1966. Field tr ia ls  la id  o u t  by  the 
research  d iv is io n s  co v e r a lm o s t th e  en tire  area.

Regional Research Stations

T h e  RRII has es tab lish ed  a R egional R esearch 
C o m p lex  fo r  N o rth  East Ind ia  w ith  h e a d q u a rte rs  a t

Cuwahati, having regional research stations at 
Agartala in Tripura, Cuwahati in Assam, Tura 
and Darachgrec in Meghalaya and Kolasib in 
Mizoram. The RRII has also set up regional 
research establishments at Dapchari (Maharash­
tra), Kamakhynagar (Orissa) Nagrakata (West 
Bengal), Sukma (Madhya Pradesh), Paraliar (Tamil 
Nadu) and Nettana (Karnataka).

Regional laboratories have been established at 
Thodupuzha, Calicut and Nagercoil each with a 
mobile unit for soil and leaf analysis.
Staff

The staff strength of RRII has been 368 during 
the period under review. This inculdes 152 
scientists and senior supporting personnel.

National/International Collaboration

The RRII is a member of the International 
Rubber Research and Development Board (IRRDB), 
an association of national organizations devoted to 
research and development on natural rubber. The 
Rubber Board is a member of the Association of 
Natural Rubber Producing Countries (ANRPC) 
and the International Rubber Study Group (IRSG).

The RRII has research/academic linkages with 
the Banaras Hindu University (Varanasi), Kerala 
Agricultural University (Trichur), Kerala Univer­
sity (Trivandrum), Mahathma Gandhi University 
(Kottayam), Cochin University of Science and 
Technology (Cochin), Indian Institute of Technol­
ogy (Kharagpur), National Chemical Laboratory 
(Pune) and Indian Institute of Science (Bangalore). 
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Indian Journal of Natural Rubber Research
RRII Annual Report

Correspondence 

The Director
Rubber Research Institute of India 
Kottayam-686 009, Kerala, India.
Phone : 91 481 8311 (6 lines)
Telex : 888 285 RRII IN 
FAX : 91 481 8317


