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The Rubber Research Institute o f  India (RRIT), 
u nder die Rubber Board (M inistry  of Com m erce, 
G overnm ent o f India) had  its inception in  1955. W ith 
a  very m odes! beginning, the RRIJ is now  capable  of 
handling m ost o f the p roblem s associated w ith  na tu ra l 
rubber (NR) production technology, processing aspects 
and produ i I application-. I lie id \ g row th  ol the 
RRH in its scientific w orth  and research contribu tions 
has w on it the recognition as one  of the  international 
centres o f  excellence on  NR research.

Location

The RRIJ is located on a hillock 8 km  east o f 
K ottayam in Kerala State and  is easily  accessible bv 
road. K ottayam is connected to all m ajor c ities in the 
country  by rail. The nearest a irpo rt is at Cochin, 70 
km north. The capital o f  the sta te  is T rivand rum . 160 
km  south  w here  there  is an  international a irpo rt. The 
d istance to N ew  Delhi. Ihe capital o f  the  c oun try  is 
2950 km.

Functions

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

O rgan  isa tion

Dr.,I l. F° r lh<? efftcient d ischarge  o f  its  functions, the  
RRII has  established m ajor research d iv is ions and  
research suppo rting  sections a t its he ad q u a rte rs  and 
regional research estab lishm en ts  a t a p p ro p r ia te  
locations w here  H ava  brasitiensis is com m ercially  
grow n or is likely to be g row n.

Continued on inside back cover
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T he R ubber Research Institute- o f  Ind ia  (RRI.1), 
u n d e r  the R ubber Board (M inistry  of Com m erce , 
G overnm ent o f  Ind ia) had its incep tion  in 1955. W ith 
a very  m odest beginn ing , the  RRJf is now  c apab le  of 
hand ling  m ost of the  p rob lem s associated  w ith  na tu ra l 
rubber (NR) p roduction  technology , p rocessing  aspects 
and  p ro d u c t applica tions. The steady  g ro w th  o f  the 
RRH in its scientific w o rth  and  research  con tribu tions 
lias w on  it the  recognition as one  o f  th e  in te rnational 
centres o f excellence on  NR research.

Location

The RRU is located on  a  liillock 8 km  east of 
K ottayam  in Kerala S tate  a n d  is easily  accessible  by 
road . K ottayam  is connected  to  all m a jo r cities in  the  
co un try  by  rail. The nearest a irp o r t is a t C ochin , 70 
km  north . The cap ita l of th e  s la te  is T riv an d ru m , 160 
km  sou th  w here  there  is an in te rnational a irp o r t. T he 
d is tance  to  N ew  Delhi, th e  cap ita l o f th e  country ', is 
2950 km.

Functions

U n d e r ta k in g , a s s is t in g  a n d  e c o u r a g in g  
scientific, technological a n d  econom ic  research  and  
d issem ination  of know ledge  to the  N R  in d u s try  a re  
the  sta tu to ry  functions of the  RRI1.

O rgan  isa tion

For the  efficient d ischarge  of its functions, the  
RR11 h as e stab lished  m ajor research  d iv is io n s  and  
research su p p o r tin g  sections a t its h e a d q u a rte rs  a n d  
reg iona l research  e s tab l ish m e n ts  a t a p p ro p r ia te  
locations w here  Heuea bmsiliensis is com m ercially  
grow n o r  is likely to  b e  grow n.

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

T h e  In d ia n  R u b b e r B oard  w a s 
co n stitu te d  u n d e r the R ubber (P roduction  
an d  M arketing) A ct, 1947 w hich  cam e into 
force on  19th A pril 1947. This Act w as 
am e n d ed  first in  1954 and  la ter in 1960. In 
1982 the Act w as again  am e n d ed  b y  the 
R ubber (A m endm ent) Act w hich  is n o w  in 
force.

O rg an isa tio n

T h e  C h a irm a n  is th e  p rin c ip a l 
executive officer an d  exercises contro l over 
all d e p a rtm e n ts  of the Board. The R ubber 
R esearch In stitu te  of India w orks u n d e r the 
ad m in is tra tiv e  contro l of the Board, the 
D irector be in g  th e  head  of the in stitu tion . 
B esides RRII, th ere  are  five d ep a rtm en ts  
u n d e r  the B oard , viz. A dm in istra tion , 
R ubber P ro d u ctio n , Processing  & P ro d u ct 
D evelopm en t, F inance & A ccounts an d  
T ra in ing .
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DIRECTOR'S REVIEW

The period under report represents a 
phase o f changing research priorities. In the 
beginning o f the last Five Year Plan period, the 
priorities o f the Rubber Research Institute of 
India (RRII) were oriented towards attaining 
self-sufficiency by extending rubber cultivation, 
though w ith m any enviormental and socio­
economic constraints. Efficiency o f productivity 
or cost o f production under these varying 
situations with manifold constraints were given  
secondary importance to the primary objective 
o f attaining self-sufficiency. The experimental 
results in our Regional Stations have given 
evidence to the magnitude o f constraints 
r e su lt in g  in  h ea v y  c a su a lty  d u r in g  
establishment, long gestation period and 
comparatively lower productivity. In most of 
these non-lradtional areas., the wage structure 
was low compared to the labour wages in 
traditional area. But with the advent o f sweeping 
social changes this disparity is fast disappearing. 
With the introduction o f the concept o f liberalised 
global market economy, the sustainability of 
plantations would depend on the economic 
efficiency o f the units. India has vast potential 
fo r  export o f finished rubber goods and the raw 
m ateria l price w ill become critica l in 
determining the cost competitiveness o f such 
industrial units. Therefore, our present research 
priorities are focused on increasing the efficiency 
o f  each unit, whether o f a small farm er or o f a 
corporate sector. O ur research programmes are 
being reorganised toimrds addressing these

objectives. In the technology scene, our past 
thrust was to conserve N R , but new  with 
opening up o f tremendous opportunities for 
export o f finished rubber goods. R& D efforts on 
n ew  p ro d u cts  as w ell as on q u a lity  
competitiveness become inevitable.

These conceptual changes are being 
translated into structural changes in our 
research priorities. Though the present annual 
report may not fu lly  reflect this change 
adequately, because these are results o f our past 
programmes, the fu tu re  annual reports woidd 
be indicative, o f such changing priorities.

The Agronom y and Soils Division 
concentra ted  its  research a c tiv itie s  on  
nuturitional requirements, irrigation and water 
req u irem en t, so il c o n se rva tio n , weed  
management and intercropping o f  rubber at 
various stages o f  grcnuth in different agro- 
climatic regions. Studies were also in progress 
to refine foliar diagnosis through Diagnostic 
and Recommendation Integrated System (DRIS) 
approach. Based on soil and leaf sample analyses, 
fertilizer recommendations were also given to 
farmers.

The priority areas o f research activities 
o f the Botany Division continued to be breeding 
and selection o f planting materials, anatomy, 
propagatation and cytogenetics. Special emphasis 
was given fo r  evaluation o f clones having 
comparable or better yield/yield attributes than



those of the done RRII 105. Nine prepotent 
clones were selected. Due attention was also 
given to ortet selection programme. Laticifer 
arm index shomed the highest direct effect and 
highly significant positive correlation with 
yield. The Biotechnology Division continued its 
research efforts on shoot tip culture, somatic 
etnbryogenesis and isozyme studies. The 
Germplasm Division concentrated on research 
activities related to the introduction, collection 
and conservation o f germplasm. A  total o f 4709 
genotypes o f Hevea brasiliensis is being 
manintained in the source bush nurseries. 
Emphasis was given to the evaluation, 
characterization and cataloguing o f the 
germplasm. A  programme for collection, 
conservation and evaluation o f Ceara rubber 
(Manihot glaziovii) was also initiated, with a 
view to assessing its potential as an alternative 
minor source o f NR.

The Mycology and Plant Pathology 
Division gave emphasis on crop protection 
aspects and the area o f research activities were 
m ycology, pathology, m icrobiology and  
entomology. Studies on pink disease were also 
in progress. For controlling shoot rot a new 
systemic jugicide Akom in was tried which gave 
better result than Bordeaux mixture. Rhizobium 
culture, which augum ented the biomass 
production in Pueraria, were marketed to the 
planters in packets. Studies on the introduction 
and management o f Apis mellifera colonies in 
nibber plantations were initiated.

The Plant Physiology and Exploitation 
Division continued i'ts research activities in 
exploitation, crop physiologif, stress physiology, 
bochemisttry and introduction o f medicinal 
plants fo r intercropping. Multi-disciplinary 
research on Tapping Panel Dryness (TPD), as 
part o f the international programme under the 
International Rubber Research and Development 
Board (IRRDB) was also in progress. Priority 
was given fo r popularising Controlled Upward

Tapping (CUT) and investigations on TPD. 
The major research programmes o f the Rubber 
Chemistn/, Physics and Technology Division  
were primary processing, chemical modification 
o f natural rubber, rubber techonalogy and 
product development. Studies on improving the 
solar drier system and use o f sulphuric acid as 
an alternative latex coagulant were also in good 
progress.

The Regional Research Stations o f RRU 
continued their activities on location specific 
research in Assam , Tripura, Meghalaya, 
Maharashtra, Mizoram, Orissa and West Bengal. 
The major thrust area has been the evaluation 
o f clones suited for local conditions and 
developing agro-m anagem ent techniques  
specifically suited fo r  the respective region.

Volume 5  o f the Indian Journal o f 
Natural Rubber Research was brought out 
during the year. This contained th irty  three 
scientific contricutions, o f which twelve were 
related to rubber chemistry and technology. The 
international contribution from  outside India 
numbered eleven, the contributing countries 
being France, Indonesia, Malaysia, Nigeria, Sri 
Lanka and UK. The panel o f advisers was 
revised to have global representation o f experts 
on natural rubber research. The research 
programmes on TPD initiated by the IRRDB  
continued to be co-ordinated by the. RRII. The 
institute also maintained academic linkages 
with several universities and other institutions 
o f research and learning.

The Department o f Training organised 
tra in ing  courses fo r p la n ters , p roduct 
manufacturers, estate supervisors and scientific 
personnel and technical s ta ff o f the Rubber 
Board in which the scientists and officers o f the 
R RII have served as faculty members. Progress 
in research programmes was explained to the 
fa rm ers  who v is ite d  the in s ti tu te  for  
familiarisation and on the spot study.



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

T he A gronom y a n d  Soils D ivision 
concen tra ted  on investigations on  n u tri­
tional requ irem en ts , irriga tion  a n d  w a te r 
re q u rem e n ts , soil m o istu re m anagem en t, 
so il conse rvation , in terc ro p p in g  a n d  w eed 
m an a g m e n t of ru b b e r a t v ario u s  stages of 
g ro w th  in  d iffe ren t agroclim atic  regions. 
A ttem pts to  refine foliar d iagnosis th rough  
D iagnosis an d  R ecom m endation  In teg rated  
System  (DRIS) ap p ro ach , to im prove ferti­
lizer u se efficiency th ro u g h  d iffe ren t form s 
an d  m eth o d s of fe rtilizer app lica tion  an d  to 
charac terise  the ru b b e r g ro w in g  soils in  the 
trad itio n al reg ion  w ere also  in  progress. In 
a d d itio n  to  th e  C en tra l L aborato ry  a t  RRI1, 
eig h t reg ional labora to ries are functioning 
u n d e r th e  D iv ision  to offer site  specific and 
s itu a tio n  specific fe rtilizer recom m endation  
to  ru b b e r grow ers.

1. N u t r i t i o n a l  s t u d ie s  ( im m a tu re  
phase )

1.1 T he th ree  experim en ts  located in 
th ree  esta tes (M u ndakayam , Shaliacary and  
K an th im ath y ) in d iffe ren t agroclim atic  re­
g ions to assess the fertilizer requ irem en t of 
m o d ern  high  y ie ld in g  clones w ere con­
c lu d ed . T he o p tim u m  doses of N , P„C). and

K jO  w ere found  to be 30, 30 a n d  20 kg 
ha 1 y r 1 respectively  for the experim en ts  at 
S haliacary an d  K an th im athy . In th e  case of 
the ex perim en t a t M u n d ak a y am  the re ­
sponses w ere h ighly  inconsisten t.

1.2 T he th ree ex p e rim en ts  la id  o u t in the 
th ree  locations to  assess th e  fe rtilizer re­
q u irem e n t of clone RRII 105 w ere in 
p rogress. In the ex p e rim en t a t K o dum on  
Estate, P a th an a m th itta  d istrict, th e  h ig h es t 
g irth  (D ecem ber 1992) a n d  g irth  increm en t 
(January  1991 to D ecem ber 1992) w ere 
ob tained  by the co m b in ed  ap p lica tio n  of 
60 kg N , 30 kg  P ,O s a n d  40 kg K ,0  h a 1. 
H ow ever, th ere  w a s no  s ign ifican t' d iffe r­
ence betw een  this trea tm e n t a n d  the ap p li­
ca tion  of N , P20 5 a n d  K ,0  a t th e  ra te  of 30, 
30, an d  20 kg  h a 1. (Table-A g. 1).

1.3 T he tw o  experim en ts  laid o u t at 
K onev Estate an d  RRII Farm  in 1988 and  
1989 respectively  to ev a lu a te  the n u tr ie n t 
re q u irem en t of RRII ex p erim en ta l clones 
w ere con tinued . In the ex perim en t a t  K oney 
estate , s ign ifician t clona l d ifferences w ere 
noticed  in the case of g irth  (1993). C lones 
RRII 203 a n d  RRIC 100 w ere s u p e r io r  w ith  
h ighest g irth ing , co m p ared  to the o ther 
clones (Table-Ag. 2).



l"dbk*-A« I. M ean  g irth  and  g ir th  increm ent

Levd-te of N PK  (Kg ha <) Girth Girth
(cm) increm ent (cm)

0 0 0 20.51 1.2.35

30 30 20 26.11 16.03

30 30 40 25.00 15.53

30 60 20 24,46 15.44

30 60 40 2 237 13.54

60 30 20 22.18 13.23

60 30 40 26.15 16-65

60 60 20 23-£*4 14.70

60 60 40 22.88 13.49

90 30 20 23.51 13.79

90 30 40 22,19 13.09

90 60 20 23.11 13.63

90 60 40 21.42 12.63

SE 1.05 0.85

C D 3.052 2.48

Table-Ag. 2: M ean girth

Glone

RRII 5 3933

RRII 105 36.24

RR II 203 46.29

RRII 208 36.86

RRIi 300 35.55
RRII 308 31.96
PCK1 34.26
PCK 2 38.41
PB 311 39.24

RRfC 100 45,19

SE 1.57 CD  -  5.02

2. N u tritio n al s tu d ie s  (m atu re phase) 

2. 1 C lonal/reg ional requ irem en ts

Seven field experim ents in four loca­
tions on three high yield ing  clones w ere in

progress. In the experim ent a t Van i yam  para 
Estate w ith  clone RRII 105, app lica tion  of N 
a t  20 kg ha ' and that of P a t 40 kg ha 1 
resu lted  in significant increase in g irth  1992 
(Table-Ag. 3).

Table-Ag. 3. M ean  g irlh  (cm)

PjOs (kg h a ’)
N  (kg h a 1)

0 20 40
Mean

0 60.47 60.55 64.76 61.93

20 63.52 64.20 66.59 64.70

40 63.98 63.94 64.12 64.01

Mean 62.59 62.89 65.16

SE 0.62 C D  = 1.82

In the sam e experim en t N , P .O . an d  
K ,0  app lied  at the ra te  of 20, 20 a n d  30 kg 
ha 1 recorded  the m ax im um  y ield  of 90.31 
g  tree ’1 t a p 1 w hich w as 38 g  m o re  th an  that 
o f the control p lo t (Table-Ag. 4) d u rin g  
1991.

2. 2  M ie ro n u trien t ex p erim e n ts

The field experim en t s ta rte d  d u rin g
1991 in C heruva lly  Estate (E rum ely) to 
eva luate the effect o f 'B oracol BSF-F', a 
m icronutrien t m ix tu re con ta in in g  Fe, Zn, 
C u, M o and  B on the yield of ru b b e r w as 
continued . O bservations on  y ield  a n d  g irth  
o f the trees are being  sum m arised .

3. D en sity  o f p lan tin g , g ro w th  an d  
yield

Tine experim en t on d en sity  of p la n t­
ing a t Shaliacary Estate w as in progress. 
O bservations on g ro w th  an d  yield w ere 
recorded  and  the d a ta  are  being  p rocessed .

4. Irrig a tio n  an d  m o istu re  m an a g e­
m ent

4. 1 Im m atu re  ru b b er

The experim ent com paring  basin  and  
d rip  m ethods of irriga tion  in M an joor



T able-A g. 4 M es
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C D  4.57

y ie ld  (g tree -1 t a p ')

K O
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20 40 0

7233 49.24 41.86

90.31 73,22 78.06
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L evels of 

nutrients 
(kg  h a 1)

_ 0
0 N  51.89

20 N  68.75

40 N  59.64

M ean _____  60.09

5 E L 5 6

E state w as con tin u ed . T he trees atta ined  
tap p a b le  g irth  an d  observations on yield 
are  being recorded .

4. 2 W ate r re q u ire m e n t o f  im m atu re  ru b b e r  
( ly sim e te r techn ique)

R egu lar m on ito rin g  of w a te r b a l­
a n c e  w a s  d o n e . T h e  m e a n  
ev ap o tran sp ira tio n  of the tw o  y e a r old 
p lan t w as found  to be 3.51 m m  p er day.

4. 3 S o il a n d  w a te r  conservation

T he experim en t s tarte d  in 1988 has 
b een  in progress. N o  ru n  off w a s collected 
in any  of th e  plots. T here w as no  significant 
d ifference in g irth  of the trees in January  
1993 also  an d  all the trea tm e n ts  a p p e ar to 
be effec tive in conse rv ing  so il an d  soil 
m oisture.

5. W eed  m an a g em en t system s

A ttem p ts  w ere m ad e  fo r the biologi­
cal contro l of the w eed  Chromolama odorata 
b y  th e  larvae of field reared  Pareiichaetus 
pseiidoimulata. H o w e v er th e  eggs of the 
th ird  genera tion  d id  n o t  hatch.

6 . In te rc ro p p in g  in  ru b b e r

6. 1 Im m a tu re  r u b b e r  (CES, C he thacka l)

G ro w th  of the ru b b e r w as fo u n d  to 
be affected in th e  in terc ropped  plots. A m ong 
th e  in te rc ro p p in g  trea tm en ts, m axim um

g irth  w a s re co rded  in th e  p lo t w here black 
p ep p e r alone w as p la n te d  as intercrop.

6. 2 M a tu re  r u b b e r  (CES, C he thacka l)

In tercropp ing  w ith  coffee d id  not 
adverse ly  affect the g ro w th  of rubber. 
Coffee had  s ta rte d  y ie ld in g  d u rin g  1991-92 
onw ards.

Form s and  m e th o d s  o f fe r tiliz e r  
ap p lic a tio n

7. 1 E ffe c t o f  m e th o d s  o f  a p p l i c a t i o n  o f
n ilro g e n eo u s  fe r tilize rs

G irth  d a ta  ob ta ined  w a s statistically  
analysed . N o  significant d ifferences w ere 
noticed  betw een  broadcast, rin g  an d  pocke t 
m eth o d s of ap p lica tio n  d u rin g  the fifth 
year.

7. 2 Effect o f w a te r  so lu b le  a n d  in so lu b le  fo rm s 
o f  p h o sp h a tic  f e r tilize rs  on  th e  g ro w th  of 
ru b b e r

This ex perim en t w a s s ta rte d  in 1989 
in tw o locations (V an iyam para, T richur 
distric t an d  K inalur, C alicu t d istrict) to 
ev a lu ate  the efficiency o f d iffe ren t sou rces 
of N  an d  P ,0 .. G irth  increm en t da ta  d u rin g  
th e  p e rio d  1989 to  1993 a re  fu rn ish e d  in 
Table-A g, 5.

N o  sign ifican t d ifference w a s o b ­
ta ined  b etw een  w a te r so lu b le  an d  inso luble 
form s of P-fertilizers. H o w e v er, re sp o n se  to



Table-Ag. 5. G ir th  increm ent (an ) 

Treatmoh'ts V aniyam para K inalur

40 kg P,Os (RP)+40 kg N t ASJha 19.4 23.6

40 kg P.O . (RP)+40 kg N (urea)ha ' 19.6 23.5

40 kg P.O* *40 kg N (AP 2030)1w 19.8 23.6

40 kg P.O., (SSP)+41> kg N(AS)ha 1 20.0 23.4

40 kg  P .C \ (SSP)+40 kg N (urea)ha : 19.5 245

Control (no m anuring) 16.9 203

( D 2.3 2.8

RP - M ussorie rock phosphate. AS - A m m onium  
su lpha te , A P - A m m onium  phosphate, SSI’ - Single 
supe r phosphate

app lied  fertilizers was obtained  in both 
locations. The p H  of the soil in these tw o 
locations ranges from 5.0 to 5.1

7. 3 Sources of p h o sp h o ru s for ru b b e r  and  asso­
c iated cover crops

T he field  s tu d y  on im m ature rubber 
initia ted  in 1988 to evaluate the effective­
ness of bow l s ludge, a w aste p roduc t from 
latex centrifuge factory, w as being  contin­
ued. R esults ind icated  that the sludge as a 
phosphatic  source w as com parable to tw o 
o ther sources assessed viz., sup erp h o s­
phate  an d  M ussorie rock phosphate. The 
potential sav ings by using  the s ludge as a 
source of ph o sp h o ru s  was es tim ated  to be 
Rs.22.30 lakhs p e r annum .

/. 4 D ynam ics of K in ru b b e r  g row ing  so ils and
o th e r  re la ted  stud ies

A fertilizer experim ent on RRIM 600 
w ith  graded  levels of KsO  (0 , 15, 30, 45 , 60, 
75 and 90 kg ha ’) w as started  in 1990. After 
th e  continuous applica tion  of treatm ents 
for tw o years the yield data  indicates that 
the d ry  rubber yield is the h ighest w ith 60 
kg K;0  ha 1 application follow ed by 30 kg 
K; 0  ha A pplication of K20  at 75 or 90 kg 
ha 1 d id  not increase the volum e of latex or 
the d ry  ru b b er content.

8 . P hysico-chem ical p ro p e rtie s  o f ru b ­
ber g ro w in g  so ils

8. 1 Effect o f  co n tin u o u s cu ltiv a tio n  o f  r u b b e r  on

so il p roperties

In o rd e r to investigate th e  effect of 
continuous cultivation of rubber, profiles 
w ere taken from estates in  four locations 
(N ilam bur, Chem oni, M u n d ak a y am  an d  
V ithura) w here ru b b er w as cu ltiv a ted  for 
th ree consecutive cycles. Sam ples w ere 
taken from  adjoining forest also. Soil sam ­
p les w ere ana lysed  for physico-chem ical 
p roperties. S ignificant re d u ctio n  in p H  w as 
observed  d u e  to  ru bber cu ltivation . Total 
an d  availab le P, to tal iron , sesqu iox ides and  
DCB extractab le iron w ere sign ificantly  
high  in ru b b er cu ltiva ted  area. H ig h  iron 
conten t ind icates advanced  s tag e  of w e a th ­
ering  d u e  to ru b b e r cu ltivation . M oistu re 
re ten tion  assessm ents in d ica ted  s ignificant 
reduction  in availab le m o istu re  in the 
rubber cu ltivated  area.

8. 2 S ubso il ac id ity  and  a lu m in iu m  tox ic ity  in
ru b b e r  g ro w in g  so ils  a n d  its  a m elio ra tio n

The d istribu tion  of exchangeab le A1 
concentration in soils of m ajo r ru b b e r 
g row ing  tracts w as s tu d ied . Soil sam p les  
u p to  a dep th  of 150 cm  a t 25 cm  in terv a l 
from the su rface w ere collected from  fo u r 
locations and their exchangeable A 1 con ten t 
w as estim ated.

The resu lts  (Table-A g. 6 ) in d ica te d  
that there w as significant d ifference in A1 
concentrations betw een  d e p th s  an d  also  
betw een locations. N ilam b u r a n d  V ithu ra  
had the highest values follow ed by C hem oni 
a n d  M u n d a k a y a m . A t N i l a m b u r ,  
M undakayam  an d  V ithura th e  h ig h est 
concenlrtion w as noticed a t 50-75 cm  layer 
w hereas at C hem oni th e  zo n e of h ig h e r  AI 
concentra tion  w as the 100-125 cm  layer.



Location
0-25 25-50

Di’p th  (cm) 

50-75 75-100 100-125 125-150
Mean

N ila m b u r 0.36 0.99 2.23 135 1.33 0.65 1.15
C hem oni 0.68 0.75 0.58 1.11 1.23 1.03 0.90
M undakayam 0.48 0.50 1.35 0.46 0.24 0.38 0.57
V ithura 0.90 0.74 1.64 1.38 1.18 0.98 1.14

M ea! \ ___ 0.61 0.75 1.45 1.0S 1.00 0.76

C D  for com parison  o f  p laces = 0.28 
C D  for com parison  o f  place x de p th  = 0.61

CD  for com parison  o f  d e p th s  = 0.34

8. 3  D is tr ib u tio n  o f  S  in  ru b b e r  g ro w in g  so ils

H orizon  w ise sam p les  w e re  collected 
from  four profiles of conven tiona l ru b b er 
g ro w in g  areas (K anyakum ari, K ottayam , 
T ric h u r a n d  C alicut) an d  from  a non- 
trad itio n al reg ion  (D apchari, M aharash tra). 
T he sam p les  w ere ana lysed  for m echanical 
com position , o rganic carbon, pH , total 
su lp h u r an d  av ilab le su lp h u r. It w as found 
th a t to tal su lp h u r con ten t w as the h ighest 
in D apchari soil an d  av ilab le su lp h u r in 
C alicu t soil. T he  low er h o rizo n s con ta ined  
lesser am o u n t of availab le as well as total 
su lp h u r.

9. D R IS  ap p ro a c h  fo r in te rp re ta tio n  of
fo lia r an a ly tic a l d a ta  a n d  d iag n o s is
o f  n u tr ie n t  b a la n ces

A co m p u te r p ro g ram m e w as deve l­
op ed  for the ca lcu lation  of DRIS indices for 
in d iv id u a l sam p le  analytical values for the 
n u tr ie n ts  N , P, K, C a a n d  M g, keeping  the 
genera l DRIS n orm s dev e lo p ed  as stan d ard  
values. F o r a  U rge n u m b er of sam ples 
n u trien t ind ices w e re  ca lcu la ted  a n d  the 
DRIS d iagnosis w ere com pared  w ith  the

sufficiency range approach . S im ple ag ro ­
nom ical trials on m atu re  ru b b e r w ere 
in itita ted  to com pare  the fe rtilizer recom ­
m enda tion  based  on  DRIS w ith  th e  p resen t 
d iscrim inato ry  fertilizer recom m endation  
system  an d  b lanke t recom m endation .

10 . C o lla b o ra tiv e  s tu d ie s

T he D ivision is co llaborating  in the 
Institu te  project on  tap p in g  pane l d ryness , 
to s tu d y  the possib le role of n u trition . In 
this connection  72 soil, 122 leaf, 36 b a rk  and  
40 latex sam ples w e re  an a lysed  fo r m acro  
and  m icro  n u trien ts . In  the p ro jec t on 
m edicinal p lan ts  in ru bber p lan ta tio n s  the 
D ivision an a lysed  42 so il a n d  18 leaf 
sam ples.

11. A d v iso ry  w o rk

A nalyses of 7415 soil a n d  1686 leaf 
sam p les  w ere co n d u c ted  a t  the reg ional 
labora to ries for o ffering  fertilizer recom ­
m enda tions. In th e  cen tra l lab o ra to ry  at 
RRII, 887 leaf and  1118 soil sam p les  w ere 
an a lysed  a n d  fe rtilizer recom m endations 
offered.



B IO T E C H N O L O G Y  D I V I S I O N

The prim ary  responsibility  of the 
D ivision is to develop  different procedures 
in biotechnology w ith  a m ultidirectional 
approach  in order to facilitate the m ain 
objective of rubber crop  im provem ent

1. Som atic em bryogenesis

The in tegum ental tissue of the im m a­
tu re  fruits w ere the explant source. Callus 
was induced  on this tissue and  from this 
callus m ass, localized w hite and  friable 
tissue form ation occurred. Em bryogenesis 
w as confined to this friable callus w here 
they appeared  in asyncroneous fashion, 
first g lobular in sh ap e  subsequently  tu rn ­
ing into the shape  of m inia ture zygotic 
em bryos. These em bryos regenerated into 
plants. H ow ever, extensive p rocedura l re­
finem ents are w arran ted  to im prove this 
p lan t regeneration  pathw ay. This pathw ay 
m ay  p rove very useful in developing  a 
system  fo r large scale p ropagation  of rub­
ber once a com m ercial level protocol is 
developed.

2 . In v itro  p ro p ag atio n  by  sh o o t tip /
m eristem  cu ltu re

Tliis is an  o ngo ing  effort to g en e ra te  
p lan ts every  year, u tiliz ing  th e  ex p e rim en ­
tal p lan t regeneration  p ath w a y  dev e lo p ed  
previously. A bout 250 p lan ts  w ere g en e r­
ated. O ne of the m ajo r c o n stra in ts  to 
enhance the p roduc tion  n u m b er is th e  lack 
of a p lan t h ard en in g  facility w h e re  tem ­
peratu re , h u m id ity  an d  ligh t are  contro lled .

3. Isozym e s tu d y

P o ly m o rp h ic  iso zy m e e x p ressio n  
caused  am ong  a p o p u la tio n  of b u d-g rafted  
RRII 105 clone w as investigated . T he resu lts  
show ed  rem arkable varia tions w ith in  a 
clone in the isozym ic ban d in g  p a tte rn  of 
asparta te  am ino  transferase, leucine am ino  
p e p tid a se , ac id  p h o sp h a ta se , a lk a lin e  
p h o s p h a ta s e  a n d  g lu c o s e  p h o s p h a te  
isom erase. This varia tion  no ticed  w ith in  a 
clone m ay  be d u e  to the p o ly m o rp h ic  root- 
stock genom e influencing  the scion.



B O T A N Y  D I V I S I O N

T he th ru s t o f investigations of the 
B otany D iv ision  is on genetic im provem en t 
th ro u g h  hyb rid iza tio n  an d  clonal selection. 
E m phasis is also  being  g iven  for ortet 
selection, p ro p ag atio n  and  genetic stud ies. 
Investiga tions o n  ana tom y of b a rk  and  
w o o d  a n d  cy togenetics are  also  in  progress

1. E vo lv ing  h ig h  y ie ld in g  clones for 
tra d itio n a l area

1. 1 H y b rid iza tio n  a n d  c lonal se lec tion

S econdary  charac ters  a n d  an n u a l 
g irth  w e re  re co rded  from  565 hy b rid  clones 
p lan ted  in 26 sm all scale trials covering  an  
area  of 20 ha. M onth ly  yield record ings 
w e re  d o n e  from  all m a tu re  trials. Sixty 
th ree  clones from  1982 hyb rid iza tio n  p ro ­
g ra m m e w ere o p en e d  for tap p in g  an d  d a ta  
on  y ie ld  c o m p o n e n ts  w e re  re co rd e d . 
E valua tion  o f 23 h y b rid  clones re su lta n t of 
the cross RRII 105 x RRIC 100 of the 1985

sm all scale trial a t the ag e  of 54 m o n th s  
revealed  significant clonal v aria tio n  for 
yield an d  yield a ttrib u tes  (Table-Bot. 1).

T en clones w ere selcted  from  am ong  
th e  progen ies of the 198S hy b rid iza tio n  
p ro g ram m e and  a sm all scale trial w a s laid 
o u t em ploy ing  a ran d o m ised  b lock design . 
Juvenile yield an d  g ro w th  of 10 fam ilies at
24 m o n th s  in th e  n u rse ry  sh o w e d  th a t RRII 
105 x H aiken  p rogen ies  from  th e  paren ta l 
com bination  RRIM 600 x PB 5 /5 1  g av e  the 
h ighest yield fo llow ed by RRII 105 x 
H aiken  1, RRIM 600 x RRII 203, RRIM 600 
x RRII 203 an d  RRII 105 x PB 260. T here w as 
s ignificant d ifference b etw een  the fam ilies 
for p lan t height, g irth  an d  juven ile  yield 
(Table-Bot. 2).

A m ong  the 18 fam ilies re su lta n t of
1989 hyb rid iza tio n  p ro g ram m e, juvenile  
y ield  at th ree  y ea rs  revealed  th a t the

t Yield a n d  y ie ld  a ttr ib u te s  in  h y b r id  c lones 54 m o n lh s  a fte r  p la n tin g

C harac ters M ean Range V ariance  ra tio -

M ean  a n n u a l y ie ld  (g  t r e e ' t a p 1) 11.41 4.35 - 10.90 1.37

Peak y ie ld  (g tree-1 t a p ') 22.51 7.40 - 40.57 7.18

S u m m er y ie ld  (g t r e e 1 ta p  ') 2.38 1.27 - 5.26 5.36

Yield follow ing  e thre l stim u la tion  (g  t r e e 1 t a p 1) 36.68 8.14 - 61.25 6.%

Initia l flow r a te /u n i t  leng th  of ta p p in g  cu t (m l milt 1 cm-') 0.07 0.022 - 0.136 5.31

T ota l v o lu m e  of latex (m l t a p 1) 30.17 4.42 - 61.83 2.46

P lugg ing  index 7.03 2.50 - H .68 4.79

G irth  a t o p e n in g  (cm) 35,42 31.34 - 39.82 2.60

G ir th  inc rem en t on  ta p p in g  (cm) 5.06 3.47 - 7.25 4.73

N u m b e r  o f  la tex  vessel row s 5.57 3.67 - 8.22 2.76

Hark th ickness (m m ) 5.58 5.09 - 6.34 2.76

‘ ’Sign ifican t a t 1% level



Table-But. 2 ju v e n ile  a ttr ib u te s  in hyb rid  fam ilies

Family
H eight
(m)

G irlh
(cm)

Juvenile
yield
(glO tap  '!

RRII lGSxRRII 203 4.05 12-57 3.75

RRJI IOSxFB 260 5,1X1 15.40 2.48

RRII H)5xPB 311 4.75 12.80 2.07

RRII lO SxlIjiken 1 3.60 13.17 2.95

RRII 1Q 5X R O /J/5/33/80 4.00 12.50 0.92

RRIM 600xRRIl 203 435 12.83 2.54

RRIM 6<MxPB 235 4.47 12.05 1.82

RRIM 600XPB 260 433 1334 1.75

RRIM 600XPB 5/51 4,88 13.64 3.83

RRIM 1 ISxRRIM 600 4.70 14,13 2.01

G eneral m ean 4.41 13.24 2.21

Variance ratio 3.49” 2.03* 2.12*

CV % 16.16 16.84 77.71

com bination RRIM 600 x PB 242 is the best 
(1.98g). T he seedlings of the 1990 h ybrid i­
za tion  p rogram m e resu ltan t of cross com ­
bination involv ing  the new ly  introduced  
Brazilian germ pJasm  w ere subjected to 
nursery  evaluation. A m ong the 12 cross 
com binations juvenile yield a t 2 years was 
the h ighest (2.22g) in RRII 105 x R O /J P /3 /  
2 2 /6 . O f a total o f 130 seedlings test lapped , 
16 recorded juvenile yield above 2g. Incor­
po ra ting  22 an d  45 clones each of m aterials 
from the 1986 and 1988 hybrid iza tion  
program m es, field experim ents for clonal 
nu rse ry  evaluation  Were laid  out, w ith  RRII 
105 as control. Early g ro w th  v igour of ten 
m onths old po lybag  p lan ts revealed  that 
eight an d  fourteen  clones respectively re­
corded  substan tial differences in g irth  and  
p lan t he ight in com parison  to the control. 
D uring  1993 flow ering season 8000 contro l­
led pollinations w ere carried o u t incorpo­
ra ting  20  d iffe ren t cross com binations 
am ong p aren t clones selected based on 
yield com ponents.

1. 2 O rte t selec tion

A nnua l g irth  reco rd ing  th ree  years 
after p lan ting  in the sm all scale trial at 
M undakayam  E state revealed th a t ou t of 49 
ortet clones, 34 clones sh o w ed  re la tive ly  
better g irth  w hen com pared  to  RRII 105 and  
15 clones exhib ited  belter g irth  th an  G T  1. 
C asualties w ere su p p lie d  in th e  sam ll scale 
trial o f 47 ortet clones p lan ted  a t K oney 
Estate. The im m atu re  trial co m p ris in g  61 
clones a t C heruvally  Estate w as m ain ta in ed  
properly .

A t CES, C hethackal, a trial c o m p ris­
ing ten o rtet clones selected from  various 
sm all ho ld ings w as laid  o u t in a random ised  
block design. Thirteen ortets from  K odum on 
Estate w ere m u ltip lied  a n d  ra ise d  in 
polybags along  w ith tw o  con tro ls (RRII 105 
an d  RRIM 600). Five h igh  y ie ld in g  o rte t 
clones from  sm all ho ld in g s w ere m u ltip lied

1. 3  Special te ch n iq u e s  in  b re e d in g

M onthly  yield reco rd ing  an d  an n u a l 
g irth  m easu rem en ts  w ere co n tin u ed  in  the 
trials of the po lyplo id  p o p u la tio n  an d  
clones deve loped  from  seed  irrad ia tion  
F ive p rom ising  clones w e re  m u ltip lied  an d  
raised in  polybags for fu r th e r  ev a lu atio n . A 
trial w a s laid o u t a t CES in co rpora ting  
seven selected clones from  the irra d ia ted  
p opu la tion  an d  RRII 105 as  co n tro l.

2 . E valua tion  o f clones

2.1 Large scale tria ls

In the tw o larg e  scale trials of n ine 
an d  eight m odern  clones p lan ted  a t C en tra l 
E xperim ent S tation d u rin g  1989, g irth  data  
d u rin g  the th ird  y ea r sh o w e d  th at PB 312 
and  PB 235 in  trial 1 and  RRIM  600 a n d  KRS
25 in  trial 2 are  the m o s t v igorous.

In the tw o  m u ltid isc ip lin a ry  e v a lu a ­
tion trials of 13 clones each  p lan ted  in 1989 
at RRII Farm , m ean  an n u a l g irth  d u rin g  
the th ird  y e a r w as the h ig h est in RRII 118



(33.78 cm ) in com parison  to 28.30 cm  for 
R R II105 in trial 1 and  in PB 314 (28.87 cm) 
in com parison  to  25.36 cm  in RRI1 105 in 
trial 2 .

M ean yield of the selections from  
1956 h y b rid  clones for 1991 sh o w ed  that 
co m p ared  to  the contro l PR 107 all the 
clones are perfo rm ing  well. A m ong the 
selec tions RR1I 202, RRII 209, RR1I 204 and 
RR1I 203 are the top y ielders (Table-Bot. 3).

Table-Bot. 3. Y ield o f  se lec tio n s  from  Ihe h y b ird  
clones evo lved  in  1956

C lones M ean y ie ld  d u r in g  1991 
(g tree '1 tap-1)

RRII 201 56.41

RRII 202 78.58

RRII 203 68.81

RRII 204 72.17

RRII 205 47.98

RRII 206 66.28

RRII 207 54.72

RRJI 208 63.34

RRII 209 7359

PR 107 42.02

SE 2-89

C D 20.47

In  the foreign clone trial laid o u t in 
1971, RR1M 701 recorded  the h ighest yield 
(6 6 .2 0 g /tre e / tap) d u rin g  1991-92 season. 
G irth  w as th e  h ighest in the case of G T 1 
(92 cm ). D u rin g  1991 RRIC 100 an d  RRIC 
102 w e re  the h ighest y ie lders in  the Sri 
Lanka clone trial. As in  p re v io u s years 
RRIC 52 con tinued  to be th e  m ost v igorous 
a n d  Oidiutn  to leran t clone. From  the m ixed 
clone trial laid  o u t in 1981, RRII 45 and  
PCK  1 reco rded  the m ax im um  yield  (51.95g 
an d  50.75 g / t r e e / t a p  respectively) d u rin g
1991. RRII 44 an d  PB 235 con tinued  to  be

m ore v ig o ro u s than  the o thers d u rin g  1992
also.

2. 2 O n-fa rm  evalua tion

A m o n g  th e  12 clones in  block trial at 
M alankara, RRII 105 c o n tin u ed  to  b e  the 
h ighest y ielder fo llow ed by RRIM 703. 
RRIC 102 reco rded  th e  low est incidence of 
brow n  bast, w in d  dam a g e  an d  p in k , p o w ­
dery  m ildew  and  abnorm al leaf fall d is­
eases. In an o th e r block  trial o f 12  clones at 
C h itha lve tty  Estate, g irth  a t th e  y ea r of 
open ing  w as the h ighest for PB 235 fol­
low ed by  PB 260. T he trial w a s o pened  for 
tap p in g  an d  m onth ly  y ield  a n d  DRC w e re  
recorded . A m ong e igh t clones in a trial at 
M an ikkal es ta te  PB 235 re co rded  th e  h ig h ­
est m ean g irth  d u rin g  the six th  year. A 
block trial o f six clones w as laid o u t at. 
Shaliacary E state an d  six clones w e re  su p ­
p lied  for a block  trial p ro p o se d  fo r 1993.

3. P erfo rm an ce o f clonal co m p o sites

W ith a v iew  to s tu d y in g  the p e rfo rm ­
ance of clonal com posites, an  experim en t 
invo lv ing  v ary in g  p ro p o rtio n s  of selec ted  
clones w as laid ou t a t CES, C hethackal 
a lo n g  w ith  a contro l p lo t of RRII 105 d u rin g
1992 p lan ting  season . A s im ilar ex p e rim en t 
w as also  laid o u t a t  RES, N a g rak a ta , W est 
Bengal. A rran g em en ts  w e re  m a d e  to take 
up  an  on-farm  trial on  clone b len d in g  in 
one large es ta te  d u rin g  1993 a n d  th e  p lan ts  
w ere raised in polybags. O b serv atio n s  on 
y ie ld  in one on-farm  trial w ith  six clones 
(RRII 105, RRII 300,PB 311, PB 235, PB 217 
a n d  RRIM 600) in b len d  sh o w e d  an  en co u r­
ag in g  yield trend .

4. Polycross p ro g e n y  e v a lu a tio n

O ne h u n d re d  a n d  fifty clones co m ­
p r is in g  p o ly c ro s s  p ro g e n ie s  o f n in e  
p re p o te n t p a ren ts  w ere m u ltip lied  and  
estab lished  in a  po ly b ag  n u rse ry  fo r lay ing
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o u t an experim ent on evaluation of p rog­
enies o f p repo ten t clones.

5. B reeding for clones w ith  high yield 
an d  com pact canopy

G row th a ttribu tes of the different 
m orpho types from the genetic variant, 
p lan ted  at CES, Chethackal w ere recorded. 
Significant variations w ere noted  for all the 
param eters except d iam ete r (Table-Bot. 4). 
A total o f 625 seedlings rsu ltan t of open  
pollination w ere raised in the nursery . 
M orphological characters w ere recorded at 
th e  age of 10 m onths. A m ong these seed ­
lings seven per cent show ed  d w a rf sta tu re  
and 26 per cent, sem idw arf stature . The 
seedlings show ing  v igour and  d w a rf sta t­
ure w ere m ultip lied  an d  ra ised  in polybags 
along  w ith  RRII 105 for fu rth e r evaluation. 
A total of 1300 hand  pollinations w ere 
carried ou t incorporating  tine genetic vari­
an t and  clones having; high  yield and  
vigour.

6 . B reeding for d ro u g h t tolerance

O bservations on  yield and g irth  of 
forty  clones w ere recorded at m onth ly  
intervals.

7. B reeding  fo r pow der)' m ild ew  re­
sistance

Sixteen selected clones w ere estab ­
lished in a po lybag  nu rse ry  for field

p lan ting  in 1993 w ith  a v iew  to screening  
clones for their reaction to p o w d e ry  m il­
dew.

8 . E valuation  o f p o p u la r  clones

A stu d y  w as in itia ted  in  seven  large 
estates for the eva luation  of y ie ld  and  
secondary  characters of p o p u la r  clones 
such  as PB 235, PB 217, PB 311, PB 260, PB 
28/59 , RRII 105, RRIM 600 a n d  G T 1.

9. E stim ation  o f g en e tic  p a ram ete rs

9. 1 V ariab ility , co rre la tion  a n d  h c te ro s is  fo r
y ie ld  a n d  y ie ld  c om ponen ts

V ariability an d  genetic p aram eters  
for yield and  five biochem ical yield a t­
tribu tes viz., total so lid s con ten t, thiols, 
sucrose, inorganic p h o sp h o ru s  an d  m ag n e­
sium  w ere assessed in seven  h y brid  clones 
of a cross of 'RRII 105 x PR 107 a t th e  age 
o f 54 m on ths af te r field  p lan tin g . T he 
h yb rid s  d isp layed  significant v a ria tio n  for 
yield an d  yield a ttribu tes. A m o n g  the 
characters s tud ied  m agnesium  co n ten t ex­
hibited the h ig h est heritab ility  of 82% w ith  
a GA of 118% (Tabic -Bot. 5). C orre la tion  
estim ates revealed  m o st of th e  ch a rac ters  to 
have significant positive co rre la tio n  w ith  
yield. Except in the case of to ta l so lid s  
content all o ther charac ters revealed  p o si­
tive association both  a t gen o ty p ic  an d  a t 
pheno typ ic levels (Table-Bot. 6 ).

.M orphotypes Height
(cm)

D iam eter
(mm)

N o. o f  leaves Petio le  le n g th  
(• in)

In te r  w h o rl 
le n g th  (cm )

D w arf 61.64 10.45 29.40 4.39 5.36
Sem idw arf 63.76 9.42 16.76 5.01 5.74
Interm ediate 91.40 11.40 21.72 9.90 8.16
N orm al 91.34 1039 19.96 10.46 9.92
Control 102.84 11.65 22.24 15.48 11.92
G enera l m ean ________ 82.24 10.66 22.02 9.05 8.22
S.E. 4 47 0.52 1.79 0.49 0.91
C-D. ________  13.40 —  ' ______5.37 1.47 2.73



Table-Bot. 5. G enetic  p a ra m eters  fo r y ie ld  a n d  b iochem ica l a ttr ib u te s  54 m o n th s  a fte r  p la n tin g

C harac ters  M ean Range V ariance  Coefficient o f va ria tion  H ent,ability GA  over
ralio G enotyp ic Phenotypic (H »% ) m ean

Y ield (g  t r e e 1 ta p  1) 20.06 6 .67 -49 .61 6.745 63.82 78.74 65.69

_
107.06

TSC (%) 44.72 37.58— *18.14 3.148 7.05 10.91 41.74 9.21
T hiol (J ig /g ) 104.68 29.43— 204.15 6.241 48.52 60.85 63.60 78.96
Sucrose  (p g /g ) 9.% 6.61— 13.95 5.217 21.53 28.17 58.00 33.65
Inorganic
p h o sp h o ru s  (p g /g ) 2025.91 561.30—5304.23 10.439 74-13 85.16 76.00 135.00
M agnesium  (n g /g ) 984.49 137.3S— 2147.87 14.767 63.08 69.84 81.50 118.18

T ab le-B o t 6. G en o ty p ic  a n d  p h e n o ty p ic  co rre la tio n  c oeffic ien ts  a m o n g  y ie ld  a n d  y ie ld  a ttr ib u te s

C harac ters Yield TSC Thiol Sucrose Ino rgan ic  P M agnesium
Yield I -1.13 0.737 0.537 1.035 0.796
TSC -0.711 1 -0.844 -0.679 -1.15 -0.918
Thiol 0.686 -0.719 1 0.813 0.813 0.929
Sucrose 0.392 -0.742 0.718 1 0.601 0.554
Ino rgan ic
p h o sp h o ro u s

0.903 -0.785 0.718 0354 1 0.866

M agnesium 0.601 -0.739 0.775 0.644 0.734 1

..os above  th e  d iagonal sh o w  g e no typ ic  co rrelations a n d  those  below  the  d iagonal p h e n o ty p ic  co rrel itions

respective paren ta l clones w ith  re g ard  to  
g irth , th e  p ro g e n y  m ea n  bein g  17.02 cm  as 
aga inst th e  p a re n ta l  m ean  of 11.71 cm .

9. 2 E stim ation  of c o m b in in g  a b ility  fo r p a ren ta l
se lec tion

T e s t t a p p in g  a n d  re c o rd in g  of 
m o n th ly  yield w ere con tinued  in the 1987 
trial. G irth  w as reco rded  30 m o n th s  afte r 
p lan tin g  in th e  1990 p a ren t p rogeny  trial 
laid  o u t a t HBSS, N e ttana . O u t of the 12 
p a ren ta l clones, G T 1, PB 235 a n d  PB 5 /51  
re co rded  high  g irth  ( 14.52, 13.67, 13.27 cm  
respectively ) an d  PB 86  reco rded  the low est 
g ir th  o f 9.57 cm . A m o n g  the progenies, 
th o se  o f RRII 105, PB 235 an d  RRII 203 
re co rd e d  h ig h  g irth  (18.66, 18.56, an d  18.05 
cm  respectively) an d  p rogen ies  of PB 213 
re co rd e d  the low est (15.06 cm). H ow ever, 
p ro g e n ie s  of all the 12  clones excelled their

9. 3 G ene tic  d iv e rg e n ce , p rep o te n cy  a n d  in b re e d ­
in g  d e p re ss io n

T he ex p e rim en t w a s co n c lu d ed  d u r ­
ing th e  period  u n d e r  re p o rt. E stim a tes of 
genetic p aram eters  fo r y ield  a n d  yield 
com ponen ts a t  th e  fo u rth  y ea r o f tap p in g  
(Table-Bot.7) ind ica ted  p re d o m in a n ce  of 
a d d itiv e  gen e  ac tion  for d ry  ru b b e r y ield  
and  ra te  o f latex flow  a n d  n o n  a d d itiv e  
gen e  ac tion  for d ry  ru b b e r con ten t, g irth  
an d  bark  thickness.

Seedling  p ro g e n y  an a ly sis  revealed



Table-Bot. 7. Estim ates o f  genetic  pa ram eters for y ie ld  a n d  y ie ld  c om ponen ts  at the  fo u rth  year o f  la p p in g

D ry rubber yield (g t r e e ’ tap  ’) 

Yickj dep ression  u nder stress (%) 

Volum e of latex (ml tree-1 t a p 1) 

Dr}’ rubber con ten t (%)

I-atex flow  rate (ml m in u te 1) 

P lugging  index 

G irth  (cm)

G irth  increm ent rate (cm year ) 

Length of tapp ing  panel (cm)

Bark thickness (mm)

Total chlorophyll content
(m g p e r  g  fresh w eight) 

C h lorophyll a:b ratio

142.9

34.8

( \v l l u i r n l  ot variation 
Genotypic Phenotypic

26.2 38.1

21.2 295

20.8 34.4

8.5 10.3

31.4 

27.2 

12.8

31.8 

135

15.8 

23 3

H erita- G enetic  
b ility  % a d v ance  %

22.3

17.7

10.0

10.9

47.5

28.5

36.6 

67.8

50.5

42.6

39.5

21.9

37.2

23.5

25.9

14.4

32.7

23.8 

13.0

20.9 

7 5

12.9 

105

that n ine clones show ed h igh  perform ance 
indices and  a high  percentage recovery of 
superio r seedlings in their p rogeny. These 
clones viz, RRII 105, AVT 73, PB 215, PB 
217, PB 28/83 , PB 242, PB 252, PB 5 /51  and 
C h 26 w ere identified  as prepotents.

T he s tu d y  on inbreed ing  depression  
revealed  a low  fruit set u n d er selfing w hen 
com pared  to open  pollination. N o signifi­
cant inbreeding  depression  w as observed 
in one y ea r old selfed progenies o f the 
clones studied.

10. C y togenetica l investiga tions

Pachytene an d  karyotype analyses, 
and pollen stud ies w ere in itia ted  in p o p u lar 
c lones. M o rp h o lo g ica l c h a rac te rs  of 
stainable pollen gra ins from dip lo id , syn ­
thesized  triploid and  tetraploid w ere s tu d ­
ied. The size of the pollen gra ins of 
tetrap lo id  w as the h ighest (Table-Bot. 8 ) 
follow ed by those of the triploid and  
d iploid.

11. F loral b io lo g y  an d  fru itse t

To eluc ida te the causes o f low  fru it 
se t in H. brasiliensis tw o  p o p u la r  clones 
w ere selected and  h a n d  p o llin a ted . F ru its 
a t d ifferen t d eve lopm en ta l s tages w ere 
collected, processed  an d  paraffin  sec tion ing  
is being  done. S tructu ra l aspects of ab o rte d  
ovu le are  u n d e r s tudy .

12. Bark ana tom ical in v es tig a tio n s

12. 1 V ariab ility , c o rre la tions a n d  p a th  co effic ien t 
analy sis  fo r y ie ld  in  re la tio n  to anatom ica l 
charac ters  w ith  em p h as is  to ta p p in g  p a n e l 
d ryness , le a f d ise ases  a n d  d ro u g h t to le rance.

G enotypic co rrela tions of b a rk  a n a­
tom ical characters a n d  g irth  a t the tim e of 
open in g  of the tree for exp lo ita tion , w ith  
subsequen t yield o ver th ree  y ea rs  w e re  
es tim ated  from  ten clones p la n te d  in RBD 
w ith  th ree replications. T he cau se  and  
effect re la tionsh ips w e re  s tu d ied . Laticifer 
area index sh o w ed  the h ig h es t d irec t effect 
an d  h igh ly  s ignificant positive co rre la tion



w ith  yield. T he n u m b er of latex vessel row s 
show ed  significant positive correla tion  w ith  
y ield  b u t its d irec t effect w as negative . 
G enotypic co rrela tion  betw een  y ield  and  
g irth  w as nega tive w h ile g irth , n u m b e r of 
latex vessel row s a n d  d iam ete r of latex 
vessels con tribu ted  to  yield v ia laticifer area 
in d e x . T h e  in te n s i ty  o f  l a t ic i f e r  
an astam o sin g  sh o w ed  positive d irec t effect 
on yield (Table-Bot. 9 an d  10).

12. 2  S tu d ies  on  b a rk  renew al

In  connection  w ith  the s tu d ie s  on  the 
process of b a rk  regenera tion , m icroscopic 
observations an d  p h o tom icrography  o f bark  
sam ples are  u n d e r progress,

12. 3 E stim ation  o f  anatom ica l pa ra m ete rs  o f  c lones
u n d e r  d if fe re n t s ta g es  o f  ev alu a tio n

Bark th ickness, n u m b e r of latex  ves­
sel row s an d  the m o d e of latex vessel 
d is tr ib u tio n  of a  te trap lo id  of RRII 105, 
suspec ted  te trap lo id  of RRII 116, a s y n th e ­
sised  trip lo id  an d  the d ip lo id  con tro l (RRII 
105) p lan ted  in 1982 a t  the RRII E xperim en t 
S tation, w ere stu d ie d  a t  th e  y e a r of o p en in g  
for tap p in g  (Table-Bot. 11).' T he  te trap lo id  
of RRII 105 reco rded  th e  h ighest b a rk  
th ickness w h ile  th e  h ig h est n u m b e r of latex 
vessel row s w as re co rded  fo r th e  trip lo id . 
Latex vessel rings  w e re  fo u n d  d is tr ib u te d  
in g ro u p s  in  th e  trip lo id .

Bark th ickness a n d  n u m b e r of latex 
vessel row s in the v irg in  b a rk  of ten  clones 
p lan ted  in a statistically  laid  o u t tria l w as 
es tim a ted  a t  th e  y e a r of o p en in g  fo r ta p ­
ping. T he clones are  PB 235, PB 260, PB 311, 
PB 310, PCK 1, PCK  2, RRIM  600, RRII 105, 
RRII 45 an d  RRII 44. PB 311 re co rded  the 
h ig h est n u m b e r of n in e  latex vesse l ro w s 
w h ile  its  b a rk  th ickness w a s low  (4.83 m m ).

13. W ood an a to m ic al in v e s tig a tio n s

To s tu d y  th e  effect o f e th re l s tim u la ­
tion on q u a lity  of ru b b e r w o o d , tw o



H M e - I o t  »  C ause  . 1  M M  n b t i o n l U p  of g irth  m i  >»rk M M k H  c h a r a c lm  (a t Op«»litg> on  n ,ea ,.
y ie ld  ove r su b se q u en t three years

C haracters
G irth Laticifer 

area  index
D iam eter 
o f  latex 
vessels

D ensity 
o f  latex 
vessels

Intensity 
of anasta­
m osing

N o. of 
latex ves­
sel row s

Ray
height

Ray
w id th

G enotyp ic
co rre la ­
tions

G irth
L aticifer area

-0.4806
-0.1304

0.45)71
1.8315

0.3252
41.3702

-0.0108
-0.0074

-0.0431
-0.0038

0.2296
-0.6254

0.0135
-0.0031

0.0858
-0.0001

-0.0336
0.6910**

index
D iam eter of -0.2398 1.0402 -0.6517 -0.0166 0.0253 -0.0271 0.0114 0.0616 0.2033

latex vessels 
D ensity  o f 0.1S85 -0.4919 0.3928 0.0275 0.0866 0.1020 0.0022 -0.1268 0.1809

latex vessels 
In tensity  of 0.0621 -0.0276 -0.0653 0.0095 0.2523 0.0917 0.0012 -0.0415 0.3022

anastam osing  
Latex vessel 0.1327 1.3775 -0.021.2 -0.0034 -0.0278 -0.8315 -0.148 -0.0227 0.5888"*

H eight ol 0.1303 0.1123 0.1481 -0.0012 -0.0059 -0.2461 -0.0499 -0.0349 0.0528
phloem  rays 
W idth of -0.2359 -0.0013 -0.2297 -0.0200 -0.0599 0.1079 0.0100 0.1749 -0.2541
phloem  rays

R esidual = 05534

Table-Bot. 10. G en o ty p ic  co rrelations o f  g irth  and  b a rk  anatom ical charac ters (at o p e n in g )  w ith  m ean  y ie ld  
ove r su b se q u en t th ree  years

G irth  Laticifer Latex vessel Latex vessel Intensity  of Latex vessel Ray Ray
C haracters •

■"* ind“
d iam eter density anastam ­

osing
row s heigh t w id th

Yield -0.0336 0.6910** 0.2033 0.1809 0.3022 0 .5888" 0.0528 -0.2541
G irth  1 0.2714 0.4990" -0.3922* -0.1709 -0.2762 -0.2712 0.4909"
Laticifer area 1 0.5680** -0.2686 -0.0151 0.7521** 0.0613 -0.0007
index
Vessel d iam eter 1 -0.6028** 0.1002 0.0325 -0.2273 0.3524
V essel density 1 0.3433 -0.1226 -0.0441 0.7254*
In tensity  of 1 -0.1102 -0.0233 -0.2376
anastam osing
Latex vessel 1 0.2959 -0.1297

Ray height 1 -0.1994

* Significant at S’"., level "  Significant at 1*. level

Table-Bot. 11. Bark anatom ical tra its  of certain  cy to types iii  //<Ten

M aterials N o. o f latex 
vessel row s

Bark thickness 
(mm)

M ode o f  latex vesse  
d istrib u tio n

T etraploid of RRJ1 105 
Triploid
Suspected tetrap lo id  of RRII 116 
D iploid o f  RRII 105

9.60 ±  0.47 
1055 ±  0.54 
8.08 ±  0,29 
9.23 ±  0.4-1

6.24 ±  0.25 
5.73 ±  0.19 
5.27 ±  0.15 
5.71 ±  0.17

D istribu ted  type  
G rouped  
D istribu ted  
D istribu ted



p o p u la r  clones (RRII 105 an d  RRIM 600) 
w ere selected and  stim u lan t app lica tions 
w e re  con tinued  as p e r the schedule.

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

G row th  characters of the p lan ts  in 
th e  trial on d ep th  of p lan ting  w ere stud ied . 
Bag p lan ts  con tinued  to su rp a ss  all ty p es  of 
b u d d e d  s tu m p s  w ith  respect to girth. 
A m ong  b u d d e d  s tum ps, those b u d d e d  45 
cm  ab o v e the co llar sh o w ed  m axim um  
g irth . A m ong  bag  p lan ts  those crow n  
b u d d e d  below  the th ird  w horl an d  second 
w h o rl o f leaves a tta in ed  com paratively  
b e tte r g row th . D ata collected from  the 
n u rse ry  trial on bench  g ra fting  w ere su m ­
m arise d  (Table-Bot. 12). G row th  of the trees 
in the field trial w as also  recorded . Bench 
g ra fts sh o w ed  m arg inally  be tte r g row th  
th an  n u rse ry  grafts. A n urse ry  trial w ith 
g re en  b u d d in g s  w as initiated.

G ro w th  charac ters  of th e  p lan ts  in 
th e  trial on  d e e p  p lan tin g  w ere recorded . 
P lan ts  w ith  the b u d  un ion  b u ried  10 cm 
d e e p  w e re  fo u n d  to g ro w  m o re  v igo rously  
th an  o thers. D eep  p lan ted  p lan ts  in general 
sh o w e d  b e tte r  g ro w th  th a n  n o rm ally  
p la n te d  bag  p lan ts. A  co m p arativ e  s tu d y  of 
p o lyclonal a n d  asso rted  seed lings w as 
in itia ted  a n d  p lan ts  w ere ra ised  in nursery . 
Seed lings w ere also ra ised  in b ag s for 
d estru c tiv e  sam plings of roots an d  shoots.

15. G e n e tic  b as is  of sto ck  scion  re la­
t io n sh ip

Yield a n d  secondary  charac ters of

th e  trees w ere recorded . T he d a ta  on g irth  
w ere sum m arised . T rees of clone RRII 203 
b u d d e d  on to  asso rted  and  o w n  stock 
sh o w ed  m axim um  g irth  (39.67 cm  and  
39.16 cm  respectively), w hile the general 
m ean w as only 29.06 cm . A no ther field 
e x perim en t on 3 x 3 stock scion com bina­
tion  is in progress. G row th  charac ters  of 
p lan ts in  the trial w ere recorded .

16. S tu d ie s  on ea rly  ev a lu a tio n

A field  ex perim en t of 10 selec ted  
clones com ing u n d e r h igh , m ed iu m  an d  
low  yield g ro u p s  w as laid  ou t em ploy ing  
random ised  block design. G row th  attribu tes 
of one y ea r o ld  po lybag  p lan ts  o f 10  clones 
com ing  u n d e r low , m ed iu m  a n d  high  
y ield ing  ca tegories sh o w ed  th a t PB 235, 
RRII 105 an d  RRIM 600 are  the v igo rous 
clones.

G enera l

N uc leus  q u an tities  of b u d w o o d  of 
clones RRIC 102, RRIM  703, PB 280, PB 312, 
PB 314 an d  PB 330 w e re  su p p lie d  to 
Shaliacary Estate for tak ing  u p  b lock  trials. 
A no ther se t o f nucleus m ateria l o f clones 
RRII 5, RRII 203, PB 2 8 /59 , PB 217, PB 280, 
PB 314, RRIM 703, PCK  1, RRIC 102 and  
SCATC 8 8 /1 3  w ere su p p lie d  to  G okul 
R ubbers, V ithura. B udw ood of clones PB 
2 8 /5 9  an d  PCK 1 w ere su p p lie d  to Chem oni 
Estate for tak ing  u p  tria ls  on  clone b len d  
p lan ting .

Table-Bol. 12. C om parative  pe rfo rm an c e  o f  b e n ch  g rafts  a n d  n u rse ry  g rafts  in  nu rse ry  tria l

B udding
success (%)

E stablishm ent 
success (%)

r ia n t  
he igh t ( a n )

Scion 
d ia m eter (mm)

No. of 
leaves

N o. o f  leaf 
flushes

B ench g rafts 83.60 55.40 88.59 11.07 21.56 3.97

N u rse ry  g rafts 94.73 80.80 68.44 9.56 15.78 3.37

V ariance  ratio - 61.97** 37.31** 115.69“ 70.08**

”  Sign ifican t a t 1% level



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

T he G erm p lasm  D ivision continued  
to concen tra te  on  activ ities re la ted  to in tro ­
du ctio n , collection, conservation  and  eva lu ­
atio n  of Hci'ea germ plasm .

1. In tro d u c tio n , co llec tion  and  conser­
va tio n  o f germ plasm

1. 1 W ickham  m a te ria ls  from  th e  secondary  d i­
ve rs ity  cen tres

B udw ood m ateria ls of 12 clones of 
exotic  and  ind igenous origin from  the clone 
m u seu m  w ere su p p lie d  to die N o rth  East 
Research C om plex for estab lish ing  a source 
b u sh  nu rse ry . N ucleus m ateria ls w ere 
su p p lie d  to P lant P hysiology Division for 
th e  in itia tion  of an  experim ent on rooting 
o f cu ttings. T he clone m useum  has been 
m ain ta in ed  well.

F ive IRCA clones already  introduced  
from Ivor\' C oast w ere raised in polybags. 
40 p lan ts  of each  clone w ere p lan ted  in a 
statistically  laid  o u t trial for evaluation at 
th e  C en tra l E xperim ent Station. Prelimi­
nary  observations on the girth , height, total 
nu m b er o f w h o rls  an d  the num ber of lea ves 
p e r w horl w ere recorded . Fifteen polybag 
p lan ts of the clone IRCA 18, 109, 111', 130 
an d  230 w e re  supp lied  to the Botany 
D ivision on request as nucleus m aterials, 
an d  action h as  been  taken to conserve the 
IRCA clones in th e  budw ood  nursery.

1 2 W ild ge rm p lasm  from  the 1981 1RRDB 
explora tion

A total collection of 4709 genotypes 
is being m ain tained  in source bush  n u rs­
eries at CES. R outine cultural operations 
w ere carried out.

2. E valuation o f germ plasm

2. 1 hi s itu  conservation  g a rd e n s

Evaluation of th e  W ickham  m ateria ls 
in situ  w as continued . G irth  an d  yield w e re  
un d er observation in all the three germ plasm  
gardens.

Genetic d ivergence  s tu d ie s  on 35 
clones in  germ plasm  g ard en  w ere also 
continued . O bservations w ere taken  at 
intervals of th ree m on th s  for th e  characters 
v iz bark  th ickness, p lu g g in g  index, total 
vo lum e o f latex, d ry  ru b b e r con ten t an d  
yield. G irth  is being  re co rded  every  m onth . 
Bark sam ples o f these  clones w ere co llected  
for anatom ical observations.

A total o f 43 trees b e lo n g in g  to 
d ifferen t clones w as e ith er p a rtia lly  or 
severely affected by w ind  an d  som e trees of 
18 clones show ed sy m p to m s of dryness.

2. 2 N ursery  e v a lu a tio n , ju v e n ile  c h a ra c te r is a ­
tion  a n d  ca ta logu ing

P relim inary  s tu d ie s  on the varia tion  
of the s tru c tu re  of bark  of 100  g e n o ty p e s  
from the 1981 IRRDB collection, b e lo n g in g  
to  Acre, R ondonia and  M at to G rosso  p ro v ­
enances and  the control clones RRII 105 an d  
GT 1 w ere carried out. T he p a ram ete rs  
s tud ied  w ere g irth , bark  th ickness, n u m b e r 
of latex vessel row s in  sto n e  cell free zo n e s 
and  those enclosed by s to n e  cells, d en sity  
of latex vessels p e r ring  p e r 2  m m  c irc u m ­
ference of the p lan t, d ia m e te r  of latex  
vessels, average d is tance  from  ca m b iu m  to  
inner latex vessel row , av e rag e  d is ta n ce  
betw een latex vessel row s, d is ta n ce  from  
cam bium  to  stone cells, d is tr ib u tio n  p a tte rn



of slo n e  cells, laticifer cross sectional area 
an d  test ta p  yield.

W ide variab ility  w as exhibited in the 
p o p u la tio n  for bark  anatom ical traits  (Ta­
ble-G plm . 1). Tine genotypes from  M atto 
G rosso  w ere found  to be be tte r perform ers 
th an  A cre an d  R ondonia (Table-G plm . 2). 
T he gen o ty p es  M T 999 w as found su p erio r 
for to ta l n u m b e r of laticifers an d  density  of 
laticifers.

H igh  estim ates of pheno typ ic and 
geno typ ic  coefficients of variation w ere 
o b se rv ed  in the to tal n u m b er of laticifer 
ro w s, d en sity , d iam eter, cross sectional 
area  of laticifers and  yield. Total n u m b er 
of latex vessel row s show ed  m ed iu m  esti­
m ates  of heritab ility  an d  genetic advance 
w hereas  yield and  cross sectional area of 
laticifers sh o w ed  h igher estim ates of h e r­

itability  follow ed by h igh  genetic  advance.

Yield w as fo u n d  to hav e  a positive 
significant phenotypic correlation w ith  girth , 
bark  thickness, n u m b er of latex vessel 
rings, density , d iam ete r an d  laticifer cross 
sectional area.

S ev en ty  tw o  g e n o ty p e s  p la n te d  
d u rin g  1989 w ere ra n d o m ly  selec ted  for 
assessing the n atu re  and  extent of variability, 
the deg ree  of associa tion  am o n g  characters 
an d  their d irec t a n d  ind irec t effects on 
juvenile  yield. A w id e  ra n g e of varia tion  
w as exh ib ited  by  the in d iv id u a l geno types 
in th e  p o p u la tio n  for a ll the characters 
s tu d ie d  (Table-G plm . 3). P rovenance-w ise 
com parison  of w ild  geno types ind icated  
the su p erio rity  of the M atto  G rosso  geno­
types (Table-G plm . 4). E stim ation  of ge­
n etic  p aram eters  revealed  th a t excep t for

T able-G plm . 1 M ean  va lu es  o f  charac ters

C harac ters
Populatio:n range P opulation C on tro ls

M inim um M axim um G T  1 RRII 105

G ir th  (cm) 12.42 (RO 343) 18.25 (A C 655) 14.86 17.33 16.17

Dark th ickness (m m ) 1.83 (AC66S) 3.08 (A C 685) 2.37 2.92 2.92

LVR in >t. cell free  zone 1.00 (AC624, 714) 3.50 (M T 1016) 2. 20 2. 83 2.33

LVR enclosed  by  s i. cells 1.00 (24 genotypes) 3.00 (M T 999) 1.41 1.83 1.67

TLVR 2.00 (AC 714) 7.00 (M T 999) 3.62 4.66 4.00

DLV 10.17 (RO 319) 23.83 (MT 999) 19.15 18.33 19.17

D iam ete r (um ) 14.29 (MT 1030 ) 27.99 (MT 999) 22.01 21.98 22.16

D istance  b e tw een  cam b­
ium  a n d  inner LVR (m m )

0.26 (MT 1000) 0.55 (A C 630) 0.37 0.33 0.29

Av. d is tance  b e tw een  LVR (mm)0.26 (MT999) 0.79 (AC 622) 0.43 0.47 0.47

D istance  be tw een  cam bium  
a n d  s t. cells (m m )

0.71 (AC 654) 1.34 (AC 685 ) 1.01 1.06 1.22

L aticifer C . S. a rea  
(m m 2)

0.63 (M T 1030) 8.82 (M T 999) 2.17 2.82 2.42

Y ield (g ) 0. 05 (RO  319) 2.98 (M T 1020) 0 5 7 6.25 6.53

G en o ty p es  h a v in g  m axim um  and  m in im um  va lues a re  m en tioned  in pa ren theses



Table-Gplm- -1 Perform ance of ge n o ty p es  from
T able-Gplm. 2 P rovcnance-w ise  m eans fo r the  char- d ifferen t p rovenances (1989 p lan t-

aclers (1988 p lan ting ) ., ,

Provenance R ondonia Acre M atto

Characters
Acre R ondonia M atto 

G rosso

Traits

Total he igh t (cm) 288.00 249.00 314.30

G irth  (cm)

Bark thickness (mm)

15.42

2.31

14.11

2.25

14.S9

2.58

No. of flushes 

No. of leaves in the 
3rd flush

12.00 10.00 

12.00 10.00

13.00

10.00

N o. o f  LVR in st. 
cell free zone 

No. o f LVR enclosed 
by st. cells

2.70

1.39

2.20

1.17

2.39

1.70

G irth  (cm)

LAI

Total leaf w t (g)

11.70 11.30 

2.00 2.30 

193.60 224.80

11.10

2.50

243.50

TLVR 3.45 3.38 4.08 A erial biom ass (g) 1153.50 1049.00 1096.00

DLV 19,36 17.99 20.09 Test tap  y ield (g) 0.16 0.18 0.17

D iam eter (>xm) 22.74 19,46 23.74 LAR 18.00 22.70 23.40

Dis. betw een cam bium  
and  inner LVR (mm) 

A v . dis. betw een

0.34 0.39 0.38 Leaf w t /u n i t  leaf area 

Leaf shoo t ratio

0.01 0.01 

0.22 0.29

0.01

0.31

LVR (mm) t h e  c h a r a c t e r s  h e i g h t ,  n u m b e r  o f  w h o r l s ,

Dis. be tw een  cam bium 0.97 1.00 1.07 n u m b e r  o f  l e a v e s i n  t h e  t h i r d  w h o r l  a n d
and  st. cells (mm)

Laticifer C  S. 
a rea  (m nv)

Yield (g)

2.05

0.38

1.61

0.37

2.90

1.06

g i r t h ,  a l l  c h a r a c t e r s  h a d  h i g h e r  e s t i m a t e s  o f  
h e r i t a b i l i t y  a n d  g e n e t i c  a d v a n c e .  A s s o c i a ­
t i o n  a m o n g  th e  j u v e n i l e  t r a i t s  s t u d i e d  

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 r  j u v e n i l e  y i e l d  w i t n  g t r t n , l e a l  a r e a

T able-G plm . 3. Range of va ria tion  am ong  geno types

Traib.
Wild genotypes G enera l Contro l*

M axim um M inim um M ean M ean

Total height 411 (MT 1650) 171 (AC 2040) 276.9 289.6
T otal no. o f  flushes 21 (RO 1324) 4 (AC 2124) 11.2 13.6
N o, of leaves in th ird  flush 18 (RO 1334) 6 (AC 2057) 11.0 9.6
G irth 16 (RO 1269) 8 (MT 1655) 11.4 12.1
LAI 4.3 (AC 2016) 0.59 (RO 1348) 2.2 2.6
Total leaf m  (g) 444.6 (AC 2016) 63.2 (RO 1348) 215.2 275.4
Aerial b iom ass (g) 2415,1 (RC 1269) 393.5 (AC 2040) 1106.5 1479.3
Test tap  y ield (g) 0.26 (MT 1650) 0.08 (RO 1243) 0.20 0.60
LAK

Leaf w t/ un it area 

L-S ratio

42.41

0.012

0.594

(AC 2124) 

(AC 2124)

9.05 (RO 1558) 

0.008

0.107 (RO 1334)

20.76

0.01

0.262

17.62

0.011

0.229



index  and  total leaf w eight. Path analysis 
o f these  characters on yield revealed that 
to tal leaf w e igh t had  m axim um  direct effect 
(0.75) on yield ind icating  the im portance of 
leaf w e ig h t on yield in juvenile stage.

2. 3 F ield  e v a lu a tio n  of B razilian  ge rm p lasm

O bservations on p lan t height, girth , 
to ta l n u m b er of w horls and  n u m b er of 
leaves p e r p lan t w ere recorded  a t quarterly  
in terv a ls  from  th e  age of 12 m onths for 175 
w ild  gen o ty p es  laid o u t in the 1990 eva lu ­
a tio n  trial. T he d a ta  generated  in the first 
fo u r seasons w e re  used to classify the 
g e n o ty p e s  based  on  their perform ance, 
m ak ing  u se  of m e trog lyph  and  index-score 
analysis. W hen  th e  overall perform ance 
am o n g  gen o ty p es  was com pared  over the 
seasons th e  geno types w ere confined to  the 
ex trem e classess (Score-1 an d  Score-3). This 
po in ts  to the presence of w id e  genetic base 
am o n g  these  gen o ty p es  g iv ing  scope for 
selection in th e  w ild  genotypes. H ow ever, 
th e  d is tr ib u tio n  o f the geno types com ing 
u n d e r th e  ex trem e classes for each character 
d id  no t sh o w  m uch d ifference o v er the 
seasons, revealing  th a t all the. genotypes 
in teract w ith  the en v iro n m e n t m ore  o r less 
eq u a lly  in trad itio n a l ru b b e r gro w in g  areas. 
T he s tu d y  also  ind icated  tha t there are  w ild 
g en o ty p e s  sh o w in g  high  score irrespective 
of th e  seasons, w hich  could  be of help  in 
selection.

143 geno types from  the 1981 IRRDB 
collection w e re  p lan ted  d u rin g  th e  period  
u n d e r re p o rt in tw o experim en ts  of 80 and 
63 gen o ty p es  each, in  sim ple  lattice design  
w ith  fou r rep lications an d  2.5 x 2.5 m 
sp ac in g , w ith  RRII 105 as the check. The

first se t o f q u arte rly  observations w ere 
recorded for height, collar diam eter, nu m b er 
of w horls p er p lan t and  n u m b e r of leaves 
per w horl.

50 g e n o ty p e s  b e lo n g in g  to  the 
b u d w o o d  collection of the 1981 IRRDB 
exped ition  an d  designated  as ortets, w ere 
p lan ted  for evaluation  in five experim en ts 
w ith  RRII 105 as contro l. Each ex perim en t 
w as laid  o u t in  a random ised  block desig n  
w ith  no rm al spacing . Q u arterly  observa­
tions on heigh t, n u m b er of w horls, n u m b er 
of leaves p e r w horl an d  co llar d iam ete r 
w ere taken.

3. G enera l s tu d ie s

3. 1 C o llec tion , co n serv atio n  a n d  e v a lu a tio n  of
C eara  r u b b e r  g e rm p lasm

Search for an  altern ativ e  sou rce  of 
n a tu ra l ru b b e r su itab le fo r the n o n-trad i- 
tional m arg in a l lan d s po in ts  to th e  possib il­
ity of try ing  C eara ru b b er (Manihot glaziozrii). 
An exp lo ra tion  to  the hill trac ts of Tam il 
N a d u  resu lted  in the iden tifica tion  of a 
large p o p u la tio n  of M anihot gen o ty p es  
grow ing  w ild. P relim inary  observ atio n s  on 
the perfo rm ance of the trees w ere tak e n  and 
action has been  taken  for fu rth e r d e ta iled  
studies. G erm plasm  o f a few  o u ts ta n d in g  
geno types of M. glaziovii w ere co llected  and  
conserved  in the clone m u seu m  a t the RRII.

3. 2  Local exp lo ra tio n  o f  H evca  g e rm p lasm

A n unexp lo ited  w ild  tree  of H e v e a  
h r a s i l ie n s is  w as id en tified  a t S hevroy  H ills, 
Tam il N a d u , g ro w in g  a t a  h e ig h t o f ab o u t 
1250 m  above MSL. G reen  budw 'ood  w as 
collected, m u ltip lied  a n d  co n se rv ed  in  the 
clone m useum  a t RRII.



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

Studies on crop  protection, basic in ­
vestigations on pathogens, research on 
im provem ent of soil fertility  w ith  m icrobes 
and biological control of p o llu tion  are  the 
major areas of research  of the M ycology 
and Plant Pathology Division.

1. A bnorm al leaf-fa ll d isease

This m ost im p o rtan t leaf d isease of 
rubber caused  by Phytophlhora spp . is con­
fined to trad itional ru b b e r g row ing  areas. 
In K anyakum ari d istric t o f Tam il N adu, 
this disease h as  com e to stay  w arran ting  
prophylactic control m easures. In the year 
u n d er report, severe  incidence of disease 
occurred in K arnataka , Kerala an d  Tam il 
N adu.

H ie  experim en t to ev a lu ate  different 
dosages of co p p er oxychloride in both  
susceptible and  to leran t clones u n d er high  
and low  rainfall areas w as concluded 
du rin g  the year. The leaf re ten tion  re­
co rded  in th is experim en t is given  in Table- 
Path. 1. The susceptib le clone RRIM 600 in 
K anyakum ari region (low rainfall) w as also 
included  in this trial d u rin g  the year.

A dosage of 2 ,  k g /h a  of copper 
oxychloride (COC) h as  g iven good protec­
tion in low rainfall area  in clone RRII 105 
and  8  k g /h a  in clone RRIM 600. H ow ever, 
even  the h ighest dose tried  (10  k g /h a )  
could  no t ensu re  satisfactory protection in 
high  rainfall areas for e ither clones.

The incidence of abnorm al leaf fall 
d isease in clone RRII 105 was assessed 
through  a su rvey  in the rubber grow ing  
re g io n s  of K era la , T am il N a d u  an d  
K arnataka states.

Table-Path. 1. Percen tage  leaf r e te n tio n  *

T reatm ents
pRH 105 

H igh  Low 
rainfall rainfall

. RRIM 600 
H igh  Low  

rainfall rainfall

C O C  56% OD P

2 kg  ha 1 :‘V  ' 74.91 - 48.80
(44.25)

4 kg ha 1 29.58
(32.91)

67.22 29.65
(32.94)

70-15
(57.13)

6 kg ha 1 49.22
(44.82)

79.31 42.45
(40.56)

69.65
(56.61)

8 kg Ina- 46.98
(4350)

78.35 47.77
(43.67)

81.90
(65.10)

IO kg ha 1 49.09
(44.44)

— 41.39
(39.98)

U nsp  raved 21.21
(27.05)

56.24 37.08
(37.46)

CD (P = 0.05) NS 15.96 5.65 10.46

* V a lu e s  in  p a re n th e s is  r e p r e s e n t  a rc  s in e  
transform ation.

Large scale m ultilocational field te s t­
ing  of three fo rm ula ted  p ro d u c ts  of 56 p e r 
cent oil based co p p er oxychloride an d  o n e  
im proved  sp ray  oil sam ple w e re  Carried 
out. O ne of the p ro d u c ts , Park ins 56 per 
cent co p p er oxychloride m an u fa c tu re d  by 
M /s . Parikh E n terprises Ltd., A h m ed ab ad  
w as provisionally  ap p ro v ed  for la rg e  sca le 
use in rubber. O ther p ro d u c ts  w ere n o t 
approved  as they d id  no t perfo rm  sa tisfac­
torily in the field tTials.

Oil based m ancozeb w as sub jected  to  
field testing. In the pre lim inary  trials ab o u t 
35-40 p e r cent leaf re ten tion  w as o b ta in e d  
w hen a dose of 3 k g /h a  w as u sed  in clone 
RRIM 600.



2. H igh  vo lu m e sp ra y in g

C ost of high  volum e sp ray ing  is 
stead ily  increasing  d u e  to increase in cost 
o f co p p e r su lp h a te  an d  labour. H ence, 
d e te rm in a tio n  of op tim u m  dose of fungi­
cide  is essential. In con tinuation  of p rev ious 
y ea r 's  experim en t on to leran t clone (RRII 
105) an d  suscep tib le clone (RRIM 600) for 
de te rm in in g  the dosage ad e q u a te  for p ro­
tec tion  of leaves from  abnorm al leaf fall 
d isease , sp ra y in g  a n d  assessm en t of its 
effect on leaf fall w ere ca rried  o u t at 
C hem oni an d  P u d u k k ad  estates. The 
re su lts  p re sen ted  in Table-Path. 2 indicate 
th a t a m in iu m u m  sp ra y  vo lu m e of 3000 1/ 
h a  is essentia l even  fo r RRII 105 in high  
ra infall areas.

T able-Path  2. P e rcen tage  o f  leaf re te n tio n

___ RRII 105
D osage Leaf 
1 ha 1

re ten tion
%

RRIM  600 
D osage Leaf re ten tion  

1 h a '1 %

100(1 38.0 3000 50.0

2000 46.0 4000 78.0

3000 70.0 5000 44.0

C on tro l 21.0 — —

T he ex perim en t on com parison  of 0.5 
p e r cent B ordeaux m ix tu re con ta in ing  0.5 
p e r cent zinc su lp h a te  w ith  1 p e r cent 
B ordeaux m ix tu re w as con tinued  in clone 
RRII 105 a n d  RRIM 600. T he resu lts  are 
fu rn ish e d  in Table-Path. 3. T he resu lts 
ind ica te  th a t the zinc su lp h a te  m ix tu re  is as 
goo d  its B ordeaux m ix tu re alone.

For con tro lling  shoo t rot, a new  
system ic fungicide, A kom in, w as field tested

T ab le-P a th . 3. P e rcen tage  le a f re te n tio n

T rea tm en ts RRII 105 RRIMWM)

1% B ordeaux  m ix tu re 70.0 50.0

0.5%  B ordeaux  m ix tu re  +
0.5%  Z inc  su lp h a te 72.0 65.0

at tw o  lo c a tio n s  (M u n d a k a y a m  a n d  
Palapilly). T he percen tage  d isease  in tensity  
reco rded  in the test chem ical an d  check  
(B ordeaux m ixture) is fu rn ish e d  in Table- 
Path. 4. A kom in  gave be tte r contro l of the 
disease.

l.ibk-P .U h 1 i'cTccnlagc of d isease  intensity

L ocation Clone A kom in B ordeaux m ix ture

M undakayam PB 311 8.0 12.0

Palapilly PB 235 11.0 16.0

3. E v a lu a tio n  o f p an e l p ro tec tan ts /
w o u n d  d re s s in g  co m p o u n d s

W ound  d ressin g  co m p o u n d s  are  es­
sen tial for p ro tec tin g  the w o u n d s  d u e  to  
n atu ra l causes o r d iseases. T hese com ­
po u n d s  also p ro m o te  renew al of b a rk  on 
the tap p in g  panel. T he p an e l p ro tec tan t 
co m p o u n d s T ans ru b b e r kote an d  B ituchem  
ru bber kote w ere subjected  to field testing  
a n d  w ere ap p ro v ed  fo r u se  in ru b b e r 
p lan tations. O ne m ore  p ro d u c t is u n d e r  
field testing.

4. P in k  d isease

This is  the m ost im p o rtan t stem  
d isease o f ru b b e r to w h ich  clones RRII 105 
and  PB 217 are  h ig h ly  susceptib le. Severe 
incidence of the d isease  is p re se n t in y o u n g  
p lan ta tions  w h ich  are ad jacen t to m atu re  
p lan ta tions  of these clones. In  an  experi­
m en t to  e v a lu a te  p ro p h y lac tic  sp ra y  p ro ­
tec tion  of y o u n g  ru b b e r from  p in k  d isease  
incidence in clone RRII 105, tw o  ro u n d s  of 
sp ra y in g  w ith  C obox L an d  B ordeaux 
m ix tu re w ere fo u n d  to re d u ce  th e  d isease  
incidence by 40.40 a n d  35.35 p e r  cent 
respectively . T he re su lts  a re  p re sen ted  in 
Table-Path" 5.

Prophylactic trea tm en t by app lica tion  
of 10 p e r cen t B ordeaux p a s te  on the 
forking reg ion  o f tw o  y ea r a n d  th ree  y ea r 
o ld  p lan ts  w as co m p a red  w ith  conven-



Fable-Path. 5  Incidence  of p in k  disease  in  p rophy ­
lactic control experim en t

T rea tm en ts D isease incidence (''/<.}

C alixin (T ridem orph) 0.1% 46.0

T h in d e  (TMTD) 0.2% 49.5

Cobox L (am m oniated  C opper) 1% 295

Bordeaux m ix ture  1% 32.0

Bordeaux paste  10% 40,5

D etection and  trea tm ent (control) 49.5

tional, curative trea tm en t w ith  Bordeaux 
paste. The resu lts of the trial a re  furnished 
in Table-Path. 6 .

5. P ow dery  m ildew  d isease

The im portance of this disease has 
considerably  increased d u e  to the indica­
tion in the crop  loss stud ies that the loss can 
be up to  28.5 p e r cent. T he experim ent to 
evaluate in tegra ted  schedule of application 
of system ic an d  n on  system ic fungicide 
d u sts  for  the control of pow dery  m ildew  
disease laid ou t in Kanyakum ari and W ynad 
districts w as concluded . T he d isease inci­
dence w as assessed after th ree ro u n d s of

dusting . The results p resented  in Table- 
Path. 7  indicate that in tegra ted  app lica tion  
of the system ic fungicides trid em o rp h  an d  
carbendazim  is as effective as th e ir a p p li­
cation per st? bu t is definitely  su p e r io r  to 
applica tion  of su lp h u r d u s t alone.

Table-Path. 7. P e rcen tage  d isease  in c id en c e  u n d e r  
d if fe re n t  s c h e d u le s  o f  d u s t in g  fo r 
po w d eiy  m ildew  d ise ase  con tro l

W ynad K anyaki im a ri
trea tm e n ts Disease

index
T rea tm en ts D isease

index

T+S+T 17.50 T+S+S 30.45

C+S+C 15.95 C+S+S 28.95

T+T+T 14.65 T+T+S 21.90

C+C+C 15.75 C+C+S 23.75

Si-S+S 23.65 S+S+S 48.45

Control 35.25 -

C D IP  O.D'i 7.23 13.311

T  = T r id e m o r p h  1 .5%  (7 k g / h a / r o u n d ) ;  C  = 
Carbendazim  1.5% (7 k g /h a / r o u n d ) ;  S = S u lp h u r  70% 
(12 k g /h a /ro u n d ) .

6 . Y ield lo ss d u e  to  d isease

Yield loss s tu d ie s  are  essen tia l to  

lab le-P ath . 6. Severity  o f d isease  inc idence

Location
Infection Index

Prophy- C urative 
lactic

Severe infection 
w hich  can lead  to  tree  las 
P rophy- C u rative  
lactic

A dditional cost 
in p rophy lac tic  
trea tm en t 
(R s./ha )

T w o year old  p lan ts  

M adukakunnu

Kayyoor

Pulikalkavala

5.95 40.25 

1.70 15.56 

1.00 12.85

Mean 2.88 22.88 0.33 8.5 29.57
T hree  y e a r  o ld  p lan ts

C hungom

K anjirappara

4.00 8.85 

3.40 8.80

Payappar 3-00 8.20

----- | j _
3 4 6  862 0 5 0  15 270.56



ev a lu a te  econom ics of control operations 
an d  to im press u p o n  the p lan ters the 
benefits  o f d isease control. The experim ent 
to assess y ield  loss d u e  to  abnorm al leaf fall 
d isease in clones RRIM 600, RRII 105, 
C.T 1 an d  RRII 118 w as co n tinued . T he crop  
loss reco rded  in the clones RRIM 600, RRII 
105 an d  RRII 118 w ere 46.15, 6.52 a n d  16.33 
p e r  cent respectively.

A lthough  the y ield  u n d e r d ifferen t 
trea tm e n ts  included  in the dosage trial w as 
m on ito red  in  all the four locations in both 
RRIM 600 an d  RRII 105 a defin ite  re la tion­
sh ip  betw een  the d isease  contro l a n d  yield 
co u ld  n o t be estab lished .

7. H ig h  p re ssu re  in jec tio n  fo r d isease
contro l

R ubber w ood trea ted  by pre-felling 
p re ssu re  injection of co p p e r su lp h a te  w as 
found  to be m ostly  free from  b o re r beetle 
attack  a n d  sh o w e d  only  m odera te a ttack  of 
fungi, even  after th ree  y ea rs  of storage.

8 . B iological con tro l

Biological con tro l h as  an  im p o rtan t 
role to p lay  in  susta inab le  ag ricu ltu re. The 
biological con tro l o rgan ism s iso la ted  are 
b ein g  m ain ta ined .

H eart w ood  extracts of d ifferen t 
w ood  species w ere tested  in the labora tory  
by in co rpora tion  in ag a r g ro w th  m ed ia of 
the funga l pa thogens Phytophthora and  
Corlicium snlmonicolor. T he w ood extracts 
w e re  co m p a red  w ith  ru b b e r leaf and  ru b b er 
w o o d  ex tracts. T he resu lts  fu rn ished  in 
T able-Path . 8  ind ica te  tha t certain  w ood 
ex trac ts  like those of rosew ood  an d  teak 
w o o d  considerab ly  reduce  the g row th  of 
Corlicium  a n d  ex tracts of anjili a n d  rose 
w o o d  th a t of Phytophthora. P ink  d isease 
con tro l bv prophy lac tic  app lica tion  o f leaf 
ex trac ts  of ce rtain  p lan ts  has been  at­
tem p ted . Acasia lea f ex tract gave good

control. T his has to  be fu rth e r confirm ed 
by  m ore field experim ents.

Fablc-Path. S. G ro w th  m e asu re m en ts  o f  C orticium  
sa lm on ico lo r  and  P hytoph thora

Treatm ents _____  M ean g ro w th  (cm)
(E xtracts from ) C. sahnmicalor Phytaphtiiara

Rose w ood 1.54 0.88

Jack w ood 1.78 g S H j f
T eak  w ood 2,00 1.69

Anjili w ood 2.14 0.78

Sam ania
(Entrolobium) w ood 2.25 0.70

R ubber leaf 4.00 5.65

R ubber w ood 4.29 7.00

SE 0.04 0.06

CD 0,11 0.17

9. H ost p a ras ite  in te rre la t io n sh ip

A ttem p ts  are  be in g  m a d e  to s tu d y  
the effect o f n itro g en  on the in vitro 
p ro d u c tio n  an d  ac tiv ity  of ce llu lase en z y m e 
by  Corynespora cassiicola.

10. R oot d isease

Severe infection o f p u rp le  ro o t d is ­
ease w a s noticed  in a po o rly  m ain ta in ed  
n u rse ry . T reatm en t w ith  an  o rg a n o  m e r­
curia l fung icide d id  n o t g ive sa tisfac tory  
results.

11. M u l t id is c ip l in a ry  e v a lu a t io n  o f 
c lones

O bservations w ere m a d e  on  the 
clones in the tw o  ex p e rim en ts  la id  o u t in 
RRII farm , on the su scep tib ility  to ab n o rm a l 
leaf fall d isease , p ink  disease , Gloeosporium 
d isease an d  p o w d e ry  m ildew  disease.

12. S cre en in g  o f  g e rm p la sm  m ate r ia l/ 
H P see d lin g s

P ow der)' m ild e w  incidence w a s re­



corded. A total of 11 H P seedlings w ere 
screened for susceptibility  to Phytophthora 
bv artificial inoculation.

13. M icrobio logy  of leg u m in o u s cover
croprs

T he e f fe c t o f in o c u la t io n  of 
Bradyrhizobium in Pueraria phaseoloides was 
s tud ied  in 25 ha area. The interspace of 
rubber w as covered in four m on ths by 
inoculated p lan ts  w hereas in unioculated  
p lan ts it took seven m onths. PeUetisation 
of the cu ltu re w ith  rock phosphate  and 
calcium  carbonate have the sam e effect on 
nodu lation  in P. phaseoloides. A type of 
d a y  w a s  te s te d  as  a c a r r ie r  fo r 
Bradyrhizobium  culture. But the suvival 
w as reduced  to 50 per cent in 30 days.

M a ss  c u l tu r e  o f th e  s u i ta b le  
Bradyrhizobium for P. phaseoloides using 
lignite as carrier w as arranged  w ith the 
C entre for A dvanced  Research and  D evel­
o p m en t, N eyveli L ignite C o rp o ra tio n , 
N eyveli. 200 g packets of the cu ltu re will 
be m arke ted  to the pain ters d u rin g  M ay- 
June 1993. Screening of 15 Bradyrhizobium 
isolates for Mucuna bracteata is in progress. 
O ne isolate is found to be very effective in 
n o d u la tio n , b io m ass  p ro d u c tio n  an d  
n itrogenase activity.

A fast g row ing  legum e creeper 
Mucuna aterima w as s tud ied  in com parison 
to AT bracteata. M.' aterima show ed m ore 
n o d u la tio n , b io m a ss  p ro d u c tio n  an d  
nitrogenase activity.

14. M ushroom  cu ltu re

Ganoderma lucidum  which has m e­
dicinal p roperty  w as grow n on rubber 
w ood  saw dust. It grew  very slow ly and 
did not p ro d u ce  sporocarp. A no ther 
m ushroom , Calocybe indica was success­
fully grow n on ru b b er w ood saw dust.

15. P o llu tion  s tu d ie s

The laboratory m odel of floating  
areator w as used  to trea t com posite  effluent 
from the crum b ru bber processing  factory. 
Eighteen h o u r deten tio n  w as found  to be 
essential to reduce d ie pollu tion  lo ad  to the 
level recom m ended for irriga tion . The 
results ob tained  are fu rn ished  in Table- 
Path. 9.

T able-Path . c>. P c rfonnancc  o f  p ilo t p lan t

Param eters % reduc tion after
8 hr 12 hr 18 hr

BOD m g/1 34.8 45.1 77.8

COD m g/1 33.9 40.3 76.3

S uspended  so lids 50.0 57.0 82.0

16. R h iz o sp h ere  s tu d ie s

W eed b iom ass w as es tim ated  in 
e x p e r im e n ta l  a r e a s  in o c u la te d  w ith  
Bradyrhizobium an d  Beijerinckia sp. in  P. 
phaseoloides e ither a lone  o r together, a f te r 
15 m on ths of estab lishm ent. T he re su lts  are 
furn ished  in Table-Path. 10. D ual in o cu ­
lation p ro d u ced  significant re d u ctio n  in 
w eed biom ass.

From  field  collections of m ico rrh iza l 
spores, eight isolates w h ich  sh o w ed  b e tte r  
g row th  and  infectivity  w ere selec ted  for 
fu rthe r investigation . U sing fin g er m illet 
seedlings raised in  sterile  soil, sp o re  m u l­
tiplication is being  done.

The e f fe c t o f  in o c u la t io n  o f  
phosphobacteria  on g ro w th  o f ru b b e r seed  
lings applied  w ith  d iffe ren t levels o f p h o s ­
phate  w as s tu d ied . T hree m o n th s  af te r 
inoculation, po p u la tio n  of p h o sp h o b ac te ria  
w as estim ated  in the rh izo sp h e rs  and  
rh izoplane. T he p o p u la tio n  w as fo u n d  to  
be 105 b a c te r ia /g  of soil a n d  102 b a c te r ia /  
g  of root. T he effect o f inocu la tion  on  th e  
g irth  and  h eigh t of ru b b e r see d lin g s  is 
fu rnished in T ab le-Pa th . 11.



Table-Path . JO. E f fe c t o f  d u a l  in o c u la t io n
P. pliasi’o lo ides  on  w eed  b io m ass

T rea tm en ts W eed b iom ass (k g /p lo t)

U n in o iiila ted  w ith

50%  N 12.6

75%  N 13.0

100 % N 12.83

RJiizobimit w ith

50%  N 10.47
75%  N 10.73
100% N 11.10

Beijermckia wi 
50%  N

th
10.17

75%  N 9.97

100% N 9.87

Rhizabiutn + Beijerinckia w ith

75%  N 8.77

Rhizobium  i Bcijeritickia w ith

100% N 8.37

C D  (P  =  0.05) 3.46

T able-Path . 11 . E ffect o f  ino c u la tio n  of phospho -bac - 
te ria  on  g ro w th  o f  ru b b e r  se ed lin g s 
a fte r  one  year

T rea tm en ts 2^
G irth a t H eight 
5 cm  (cm) (cm)

25%  rec om m ended  level rock  PO. 1.03 153.50

50% + \ 'o  bacteria 1.08 163.00

75% ■I N o bacteria 1.23 175.00

100% + N o  bacteria 1.58 186.75

25% i- p h o sp h o  bacteria 1.18 159,50

50% + p h o sp h o  bacteria 1.30 179.50

75% ♦ p h ospho  bacteria 1.63 192.75

100% + p h ospho  bacteria 1.60 194.25

C D 0.21 5.80

T he resu lts  ind icate th a t 75 p e r  cent 
o f re co m m en d ed  level of p h o sp h a te  w ith  
p h o sp h o  bac teria  is equ iva len t to 100 per 
cen t re com m ended  level of phosphate  alone.

17. B iological contro l o f  w h ite  g ru b s

T he field trial on th e  com partive  
eva luation  of biological a n d  chem ical con­
trol trea tm en ts ag a in st w h ite  g ru b s  re­
vealed  tha t all th e  biological an d  chem ical 
trea tm en ts p ro v e d  to  be effective in p ro tec t­
ing ru b b e r see d lin g s  (T able-P ath . 12). 
A m ong the en to m o p ath o g e n s, the ap p lica­
tion of Beauveria brougniartii reco rded  the 
h ig h est p la n t surv iv ial a n d  low est g rub  
p ro p u la t io n . In  ch e m ic a l tre a tm e n ts ,  
Isofenphos 5G p ro v e d  to be m o st effective 
and  H C H  10D p ro v e d  to  be least effective 
in term s of p lan t surv ial.

S tud ies on  species com position  re­
vealed  the incidence of fou r species of 
Holotrichia in ru bber n u rse ries  viz. Holotrichia 
serrata, H. fissa, H. rufoflam, an d  H. bicolor.

18. V e rteb ra te  an d  n o n -in sec t p es ts

Rat b u rro w s  in an  area  of 1 h a  of
r u b b e r  n u r s e r y  w e re  t r e a t e d  w i th  
flocoum afen  (Storm ) baits a t 0.005 p ercen t 
concentra tion . Tine ro d e n t p o p u la tio n  w as 
assessed  by c o u n tin g  the n u m b e r of live 
bu rro w s of respective species before con­
trol operation . T he success in n u rse ry  sites 
w as 97.28 p e r  cent. T he con tro l w ith  respect 
to  the species of ra ts are  p re se n te d  in Table- 
Path.13.

Phora te  10G p laced  in p o ro u s  p lastic 
packets a t tw o d o sag es  (2.5 g /9 .3 0  n r  and
5 g /9 .3 0 m :) area  in n u rse y  p ro v e d  to be 
effective repellen ts ag a in st hares  a n d  ra b ­
b its  d am a g in g  ru b b e r seedlings.

19. Bee k e e p in g

Tw o m edicinal p la n ts  Aegle tm n n d o s  
(Rutaceae) an d  Si/zygium cw nini (M yrtaceae) 
w ere identified  as p o ten tia l so u rc es  of 
nec tar a n d  po llen  for off-seasonal b ee  
m anagem en t in ru b b e r p la n ta tio n - based  
ap iaries.

A reg ion -w ise su rv e y  on  th e  in ten-



Table-Path. 12. C om parative  evalua tion  o f  d iffe ren t b iological and  insecticidal forr 
m en! o f  H. serrafa

u la tio n s  fo r th e  m anage-

T reatm ents
(k g /h a )  ..........

M ean percentage 
survival ol p la n ts /p lo t ’

G rub  p o p u la t io n /  
30 c m 1

Beauvcria hrrmgninrtu 1 x 10“'* 91.80 (73.36) a 0.00

Bvuuvena fwsswiw lx  I ff '" 86.60 (68.44) b 0.05

D oom  du st (Bacillus ptr/fiMae) 2g /9 .30m I p lo t 86,00 (68.03) b 0.05

fsofenphos 5G 25 80.40 (63.72) c 0.05

Phorate  10G 25 80.30 (63.65) c 0.10

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

25 80..10 (6351) c 0.15

C arbo lu ran  SR II3G 25 62.58 (52.24) d 0.20

C arbo fu ran  3G 25 34-56 (35.97) e 0.25

Carbary l 5D 10 34.28 (35.79) e 0.25

Carbary! 4G 25 3450 (35.97) e 030
H C H  10D 100 19.90 (26.49) f 0.40
U ntrea ted  check 8.40 (16.85) g 2.00
F test Significant
SE o f  X 1.22

+ F a r insecticides. 'M ea n  for four replications, a t eleven m on ths a fte r  trea tm ent. F igu res in  p a ra n th es is  a re  a rc  sine  
values. M ean va lues follow ed by the  sam e letter do  no t differ  significantly . P = 0.05 (DM RT); " S p o r e s / g  o f  soil

T able-Path. 13. Effectiveness o f  Storm  in contro lling  
ro d en t p ests  in  n u rserie s

Bandicota Bandicota Rallus Total 
ftengalensis indica mellaba

Pre-control
census 96 50 38 184

Post: control
census 0 2 3 5

Control
success <%) 100.1X3 96.0 92 11 97 ?s

sity of incidence of bee disease affecting 
Apis cerana indica colonies is in progress. 
S tudies on the in troduction  and m anage­
m en t of Apis mellifera colonies in rubber 
p lan tations are also in  progress.

20 . M inor pesls

Severe incidence of bark-feeding cat­
erpillar, Aetherastis circulata a ffec ting ' m a­
tu re  rubber p lan ts was controlled by  the

applica tion  of Fenval 0.4 p e r  ce n t d u s t  a t  7 
k g /h a  an d  carbary l 5 p e r  c e n t d u s t  a t  10 
k g /h a .

21. N em atodes

The effect o f roo t kno t n e m a to d e  
Mcloidogyne incognita on th e  g ro w th  of 
Pueraria phaseoloides w as s tu d ie d  u n d e r  
artificial infestation. T he n e m a to d e  Inocu­
lated p lan t exhib ited  n o rm al g ro w th  fo r a 
period  of five m on th s. T he n e m a to d e  
po p u la tio n  as w ell a s  species w e re  fo u n d  to 
vary  in d iffe ren t d e p th s  of soil.

22. R u b b e r w ood p re se rv a tio n

The resu lts  of v a rio u s  tria ls  w ith  
preservatives, sing ly  an d  in  co m b in a tio n  by 
d iffusion  trea tm e n t an d  su b se q u e n t a ir 
■seasoning show ed  that (1) co p p e r su lp h a te  
and  sod ium  pen ta  ch lo ro p h e n a te  a n d  (2 ) 
z in c  s u lp h a t e  a n d  s o d iu m  p e n ta  
ch lo rophenate are  effective.



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

T he P lan t Physio logy  a n d  E xploita­
tion D iv ision  u n d erta k es  research  on bio­
c hem istry , c rop  physio logy , s tress  ph y sio l­
ogy, w a te r m anagem en t, explo itation , tap ­
p in g  panel d ry n e ss  (TPD), in troduction  of 
m edicinal p lan ts  for in terc ropp ing  etc. 
C onside rab le  effo rt w as p u t in for p o p u la r­
ising  con tro lled  u p w a rd  ta p p in g  (CUT). 
C erta in  biochem ical stud ies w e re  suspended  
o n  acco u n t of h igh  p rio rity  g iven  for TPD 
research.

1. Early p re d ic tio n  o f y ie ld  an d  s tress
to lerance

In connection  w ith  s tu d ie s  on  toler­
ance to  d ro u g h t an d  heat, 21  clones w ere 
screened  for m em b ran e therm ostab ility  an d  
leaf ep icu ticu la r wax. S ignificant varia tion  
w a s o b se rv ed  am o n g  the clones. C lones 
RRIM 703, PB 260 a n d  PB 255 sh o w e d  less 
injury w h e rea s  PCK 1, PCK 2 an d  SCATC 
8 8 /1 1 3  sh o w ed  com parative ly  h igher in ­
jur)'. H a iken  1, SCATC 93 /114 and  RRIM 
600 h a v e  h ig h er ep icu ticu la r w ax con ten t 
on leaf surface.

2. C h an g es  in  latex  d ia g n o s is  p aram ­
ete rs  in re la tio n  to ta p p in g  in ten s ity

T he resu lts  of the s tu d y  revealed  that 
afte r six m o n th s  of im posing  trea tm en ts 
clones G T 1 an d  RRII 203 gav e  a be tter 
re sponse  to  1 /2 S  d /1  6 d /7  system  of 
tap p in g  an d  h ig h er thiol levels in the latices 
w h e n  co m p ared  to 1 /2 S  d / 2  6 d /7  and
1./2S d / 3  6 d /7  system s of tapp ing . In 
clones RRII 105 a n d  RRII 118 there w a s no 
d ifference in  the level of th io ls betw een 
d /1 ,  d / 2  an d  d / 3  tap p in g  frequencies.

3. Y ield co n s tra in t a n a ly sis

Seasonal changes in latex d iagnosis 
p aram eters  viz., th iols, su g ars  an d  in o r­
ganic p h o sp h a tes  in clones G T 1, RRII 105 
and  RRIM  600 at K inalur and  N ew  A m bad i 
estates w ere assessed . In general, a h igher 
v a lue  of th e  p aram eters  w ere no ticed  at 
K ulasekharam .

4. P h o to sy n th es is  an d  p a r ti t io n in g  of
ass im ila tes

Eleven m o n th  o ld  p lan ts  of tw o  
clones viz. RRII 105 a n d  RRIM 600 ra ised  
in p o ly th en e  bags w ere tran sfe rred  to 
diffe ren t in tensities of ligh t u n d e r  the 
po ly th en e  ne t (open , 70 p e r cen t an d  30 p er 
cen t light). Rate of p h o to sy n th e sis  w as 
m ea su red  one m o n th  af te r th e  transfer 
(N ovem ber 1992) th ree  tim es a day . C hlo­
rophy ll con ten t w as also  m ea su red . S ignifi­
can t varia tion  w a s o bserved  in p h o to sy n ­
thetic ra te  an d  ch lo rophy ll c o n te n t (Table- 
Phy. 1). L inder low  ligh t, h ig h er p h o to sy n ­
thetic ra te  w as observed  in  clone RRII 105 
w hen  co m p ared  to  clone RRIM 600. T his 
m ig h t be an  a d a p ta tio n  to  th e  clo u d y  
m onsoon cond itions  in c lone  RRII 105.

5. P hysio log ica l ev a lu a tio n  o f  clones

A n n u a l g irth  o f d iffe ren t clones at
Chethackal, D apchari an d  M udigere show ed 
the sam e trend  as in p re v io u s  years. 
Seasonal varia tion  (S ep tem ber a n d  M arch) 
in y ie ld  is p re sen ted  in T able-Phy. 2. 
H ighest m ean  an n u a l y ield  w as ob served  in 
the c lone  RRII 105 a t C hethackal w h e rea s  
clone RRIM 600 gav e the h ighest yield a t 
D apchari. C lones a t M u d ig ere  (h igh  e le v a­
tion) d id  n o t a tta in  tap p a b le  girth .



Table-Phv i. Rale of pho to syn thesis  and  ch lo rophyll con ten t in yo u n g  Hcve7i p la n ts  g row n u n d e r  d if fe re n t

l ig h t reg im es

Photosynthetic rate Total

Clone Light (li m ole m '  s e c ') c h lo rophy ll

(%) Time oi day (m g d m 1')

8-9 AM  10-11 AM 12-1 PM

RRIM 600 100 (open) 13.0 115 10.0 4.9

70 11.8 12.4 11.4 5.1

30 6.3 9.0 7.3 5.3

RRII 105 100 (open) 12.2 10.5 7.7 5.5

70 113 11.9 11.2 7.2

30_____________ 8 5  11.0 9.6 8.2
M ean 10.7 11.0 9 5 6.0
C D  a t (P=0.05) 1.4 1.82 2.2 0.5

Table-Phy. 2. D ry  n ibbe r y ie ld  (g tree tap  ')  o f clones at tw o  locations

Clone
Septem ber M arch A nnual m ean

Chethackal D apchari C hethackal D apchari Chethackal D apchari
RRIi 300 42-9 2S.4 28.1 14.0 35.7 20.3
PB 235 54-8 24.1 26.0 12.0 44.3 19.9
RRII 105 59.7 54.7 56.5
RRII 601) 48-8 36.0 30.3 24.0 395 31.7
GT1 55-3 W-6 25.6 13,3 32.5 17.5
PR 107 21-4 22.0 15.1 13.7 2Z6 17.7
GU 284 25-7 21.) 1g.g 255 23.4
RRIM 501 354 235 16.6 29.1 25.3
RRII 118 31.4 24.2 29.7
RRIM 703 57.4 36.5 49.0
Tjirl 36-1 16.5 23.0 4.6 32.1 145
RRIM 612 _____ 260____  15-2 11.8 66 19.7 13.6

o f  clones at h igh6 . P erfo rm an ce 
ev levation

M onitoring of g row th  w as continued 
a t M ullenkolly  (W ynad). Clones R R II n g  
and  RRIM 612 con tinued  to record h igher 
girth.

7. Soil m oisture stress, g ro w th  and 
yield

In a po t cu ltu re  experim ent, six 
m onths old p lan ts of 12 clones were

subjected to ex trem e w a te r s tress  by w ith ­
hold ing  w ate ring  till soil m o is tu re  reached
12 p er cent, rh e  casualty  w a s sco red  six 
d ays a lte r rew atering . It w a s o b se rv ed  th a t 
Ihe clone C T 1, RRIM 600, PB 260 an d  PB 
280 show ed low est ca u salty  indicating 
d ro u g h t tolerance (Table-Phy. 3 ).

8 . E xp lo ita tion  sy s tem s  an d  y ie ld

The trial s tarte d  in  1985 in clone RRII 
105 at C hethackal w as con tin u ed . Yield an d



T able-Phy. 3. M o rta lity  in y o u n g  p la n ts  of d if fe ren t 
c lones su b je c ted  to  severe  so il m o is tu re
Stress

C lone M orta lity  (%)

RRH 105 40
RRIM 600 20
C T 1 10
PB 28 /5 9 20
PB 217 40
PB 235 30
RRII 5 30
PCK  1 25
PCK 2 40
PB 260 20
PB 280 20
PB 311 30

inc idence of TPD  reco rded  d u rin g  the
perio d  is p resen ted  in Table-Phy. 4 .

Fable-Phy. 4. Yield a n d  in c id en ce  o f  T P D  u n d e r  d if ­
feren t sy ste m s of ta p p in g  in  RRII 105
on  sm a ll scale  tr ia l (1991-92)

T rea tm en ts  Yield Block y ield TPD
(kg  tree-' y e a r ') ’ (kg  t r e e h a 1) (%)

l / 2 S d / 2  6 d /7  6.56 196S 26.7

1 /2 S  d / 3  6 d /7  6.96 2088 17.5

2 x l/4 S  1 1 d / 2 6 d / 7  7.95 2385 13.3

'M ea n  va lue  inc ludes TPD  trees

A m ong  th irty  trees w hich  w e re  sub-
jected to 1 /2 S  d /1  6 d /7  tap p in g , all trees
excep t tw o  w ere affected by TPD  in fou r
years.

The block level ex perim en t co m p ris­
ing five tap p in g  system s v iz. 1 /2 S  d / 2  6 d /
7, 1 /2 S  d / 3  6d /7 ,  1 /3 S  d / 2  6 d /7 ,  1 /3 S  
d / 3  6 d /7  +  ET 1.25 p e r  cen t an d  1 /2 S  d /  
7 ET 2.5 p e r cent to 5 p e r cen t is a lso  in 
progress. T he 1 /2 S  d / 3  6 d /7  an d  1 /3 S  d /  
2 6 d / 7  system s con tinued  to  be com parab le 
w ith  1 /2S  d / 2  6 d /7  w ith  respect to  yield 
an d  sh o w ed  less incidence of TPD. (Table 
-Phy. 5). A fter increasing  the eth e p h o n  
concentra tion  to  5 p e r cent the yield p e r­
form ance in w eekly  tap p in g  w as very  
good.

S tudies on th e  effect o f d ifferen t 
exp lo itation  system s on  y ie ld  an d  g ro w th  
in RRII 118 w ere co n tin u ed  an d  the d a ta  
w ere su m m arised  (Table-Phy. 6). Yield 
ob ta ined  from  1 /2 S  d / 3  6 d /7  a n d  1 /4 S  d /  
3 6 d /7  + ET 5 p e r cen t are  com parab le  to 
1 /2 S  d / 2  6 d /7  d u rin g  th is period . G irth  
increm en t d u rin g  1986-93 w as also  co m ­
parable.

T he trial to  ev a lu ate  th e  effect of 
d ifferen t rest p e rio d s  on y ield  an d  inci­
dence o f TPD in RRII 105 is in progress. The 
tren d  in y ield  show s tha t th e  re s t p e rio d  is 
beneficial. T he d a ta  are  p re sen ted  in  Table- 
Phy. 7.

T he ex perim en t to s tu d y  th e  effect of 
d ep th  of tap p in g  on yield an d  incidence of 
TPD  w as co n tinued . T he d e p th  of tap p in g

T able-Phy. 5. D ry  ru b b e r  y ie ld  a n d  in c id en ce  o f  T PD  u n d e r  va rio u s  ta p p in g  sy s te m s  in  R R II 105 - B lock tria l

T reat m ents
Yii.-ld ( k ;  Mih k / T PD  (.%)

1989 _1990__ ____ 1991____ 1992 1990 1991 1992

l / 2 S / d / 2  6 d /7 741.23 1495.72 1931.66 2151.2 8.33 13.67 15.72

1 /2 S  d / 3  f id /7 756.97 999.97 1500.49 2074.3 4.78 7.60 8.78

1 /3S  d / 2  6 d /7 536.64 1178.51 1730.58 1917.7 4.61 7.94 8.72

1/3 S  d / 3  6 d /7 E T  1.25% 377.76 861.96 1082.13 1692.6 2.22 6.17 6,67

l / 2 S  d / 7  i M  2,5% 253.73 420.73 665.89 1338.6 2.17 2.94 3.61

CD (P=0.05) -  - -  405.4



lable-Phy. 6. Yield, g irth  increm ent and  PI under 
various explo ita tion  system s in  RRII 
118 du rin g  the  s iv th  year of tapp ing  
(1992-'931

T reatm ents Yield 
(kg b lock ')

Girth

1986-93

Plugging
index

C ontrol (U ntapped) £ £ . 52.0 -

l / 2 S d / 2  6 d /7 2544.9 49.42 3.8

l /2 S d /3 f c d / 7 2329.8 55.08 3,94

1 4 S d / 2 6 d /7 1671.5 45.82 4,22

1 4 S d /3  6 d /7 1002.2 50.62 4.89

1 /4S d / 3  6 d /7 f E T 5 ‘« 2342.6 51.42 3.22

CD(P=0.05) 597 N.S N.S

and yield are  presented in Table-Phy. 8 . In 
th e  y ie ld  cu m  e x p lo ita tio n  tria l a t 
K arnataka, g irth  recording w as done.

T able-Phy.7. Effect of period ic  tapp ing  rest on  y ie ld  

T reatm ents Yield*
_________ _______________________________(kg/b lock)

C on tinuous tapp ing  w ith  rainguard  2587.2

O ne m on th  rest in sum m er w ith
ra inguard  2546.3

Tw o m onth  rest in sum m er w ith
ra inguard  2210.8

T w o m onth  rest in m onsoon w ithout
ra inguard  2419.0

Tw o m onth  rest in m onsoon and one
m onth  rest in  sum m er w ithou t rainguard  2362.1

Tw o m o n th  rest in m onsoon, one  m onth
rest in su m m er w ithou t rainguard and
a dditional o n e  tapping  p e r w eek  du ring
p e ak  period  of yield 2422 2

'  c u p  lum p  w eights

1 M 0 ! T ! h S y ield io r al1 the could not becollected d u e  to strike.

9. T ap p in g  system  for sm all g row ers

The trial is being  continued. Dry 
rubber yield, g row th , bark  corm sm ption

and tapp ing  panel d rv n ess  sh o w e d  the 
sam e trend  as in the p re v io u s year.

10. C on tro lled  u p w a rd  ta p p in g  (CUT)

The large scale trial on C U T in clone 
RRIM 600 w as con tinued  d u rin g  1992-93. 
The cum ulative yield from  N o v e m b e r 1990 
to M arch 1993 u n d er v ario u s  sy stem s of 
tapping  are presen ted  in T able-Phy. 9. 
Trees tapped  u n d e r 1/3ST + 1 /2 S  d / 2  6 d /  
7 system  recorded h ighest y ield  co m p a red  
to o ther system s. T app ing  w as d isco n tin ­
ued  from  16th O ctober '92 to  D ecem ber '92 
d u e  to labour strike.

A new  trial on C U T w a s taken  u p  
d u rin g  this period  in clone RRII 105 (1976 
plan ting) w here h igh  incidence o f TPD  
(50%) w as o bserved  in the v irg in  bark . 
Total num ber of trees in th e  area  is 468. O u t 
of these, 207 trees w ere sub jected  to C U T 
w ith  1/3ST panel. R em ain ing  261 trees 
w ere p u t u n d er 1/4ST p ane l. V ery h igh  
yield could  be ach ieved  in th e  h ig h  panel. 
The p e r cen t increase w as 329 fo r 1 /3 S  
panel and  187 for 1 /4 S  pane l fro m  Ju ly '92  
to M arch  '93. As the y ield  w a s v e ry  h igh, 
trees w ere no t subjected to s tim u la tio n .

11- M ed ic ina l p la n ts  in  m a tu re  s ta n d s

A field experim en t w a s laid  o u t to 
evaluate the im pact of in te r-c ro p p in g  of 
m edicinal p lan ts on  latex y ield . T hree 
species, Strobilanlhus haenianus, Aclathoda 
vasica and  Plumbago rosea w e re  p la n te d  in 
June '92.

M anuring  w as as p e r  p ac k ag e  of 
practices recom m endations ex c ep t fo r N  for 
w hich tw o levels w e re  m ain ta in ed  (30 a n d  
60 k g /h a  respectively). Y ield d a ta  fo r the 
first six m o n th s  sh o w ed  no  a d v e rse  effect 
o f in terc ropp ing  (Table-Phy. 10 ).

12 . M u ltid isc ip lin a ry  s tu d ie s  on  T P D

Irc e s  from  a m onoclonal p o p u la tio n



Table-Phy. 8. Effect o f d e p th  of ta p p in g  on  y ie ld  a n d  g irth  inc rem en t in  c lone  R R I1105 (P anel BO.1)

Bark
un tapped

Yield
( g / t / t i

G irth  incremi 
(1992-93)

ar cam bium 0.7 66.43 6.2

r cam bium 1.1 59.13 7.0

•ar cam bium 1.3 53.47 5.5

cam bium 1.7 45.58 5.5

Table-Phy. 9. C u m u la t iv e  d ry  ru b b e r  y ie ld  (kg t r e e ’®) 
u n d e r  CU T

T ap p in g  system s 

l / 2 S d / 2 6 d / 7

Yield (kg  trees*’' ' 1)

1/3ST  l / 2 S d / 2  6 d /7  (9 m , 2 m )

2 x 1  /2 S tT  d / 2  6 d /7

1/4ST  + l / 2 S d / 2 b d / 7

1 /3 S T +  l / 2 S d / 2  6 d /7

2  x 1 / 2 S t t  d / 3  6 d /7

1 /3 S x  l / 2 S d / 3  6 d /7

Figures in pa ren thes is  ind icate  percen tage

5135
(100)

6428
(125)

9370
(182)

8229
(160)

9430
(184)

7346
(143)

6831
(133)

of RRII 105 w ere ca tegorised  in to  3 g ro u p s 
viz. no rm al, partia lly  d ry  a n d  com plete ly  
d ry . T rees from  each g ro u p  w e re  selected 
fo r analysis of latex  an d  b a rk  sam ples. The 
p a r a m e te r s  e s t im a te d  w e re  a c id  
p h o sp h atase  activity , to tal lip ids an d  com ­
position  of lip ids in latex  an d  bottom  
fraction, free am inoac ids, sucrose , th io ls, 
inorganic p h o sp h o ru s  an d  m agnesium . In 
bark, estim ations on the ex te n t of lipid 
perox ida tion , p ro lin e  con ten t, d iffe ren t 
lipids, su g ars  an d  so luble p ro te in s  w ere 
m ade. Latices from  n o rm al trees gave 
h igher values for to tal p h o sp h a tase  ac tiv ­
ity , f re e  a m in o  a c id s , to ta l  l ip id s ,  
trig ly ce rid es  a n d  p h o sp h o lip id s  w h e n  
com pared  to partia lly  d ry  trees. S im ilarly  
th e  so luble p ro te in  co n ten t in b a rk  w a s low

N am e o f  the  spe

Table-Phy. 10. Y ield of m ed ic in al p la n ts , d ry  ru b b e r  y ie ld  a n d  in c id en ce  of T PD

Yield of ruber 
(g tree-' t a p 1)

Spacing

Y ield of m edicinal 
p lan ts

T PD  incidence 
in ru b b er  trees

(g p la n t1) (kg ha ) Before in te r A fter in te r  Before in te r  A fter in te r
c ropp ing c ropp ing cro p p in g c ro p p in

C on tro l (Hevca bnisiliemis) 45.8 6 3 5 14.7 20.5

Slrobilanlhus raenianus FI 45 x 45 10.2 224 60.9 72-4 14.2 18.1

F2 7.1 156 58.1 7 4 5 135 12.9

Adalltoda im ica FI 3 7 .5 x 3 0 8.4 269 45.0 72.8 21.2 13.8

F2 8.4 269 58.7 67.4 16.2 9.6

['lumbago rosen FI 3 7 .5 x 3 0 8.8 282 52.6 62.6 20.D 19.2

F2 11.8 378 52.0 82.9 6.6 9.5

F I = 30 kg  N ha 1 F2 = 60 kg  N  ha-



in partia lly  d ry  an d  com pletely dr)' trees 
w hen com pared  to  norm al trees. N o 
consisten t p a tte rn  w as observed for sucrose 
thiols, inorganic phosphorus, m agnesium , 
stero ls an d  triglycerides in bottom  fraction 
and  extent of lipid peroxidation  in bark  
sam ples.

As a part o f the international p ro ­
gram m e on tapp ing  panel d ryness ano ther 
experim ent was laid ou t on freshly opened 
RRII 105 trees to m on ito r changes in 
physiological and  biochem ical param eters. 
The recordings of latex flow and  biochem i­
cal p aram eters w ere carried ou t a t 15 day

intervals. T he trees w ere rou tinely  assessed 
for the onset of TPD. T he biochem ical 
param eters recorded  w ere sucrose, thiols, 
in o rg a n ic  p h o s p h o r u s ,  m a g n e s iu m , 
caro tenoids a n d  b u rs tin g  index. T he s tu d ­
ies revealed tha t the trees w hich  becam e 
d ry  h ad  h ig h  b u rs tin g  index  a n d  low 
caro teno id  con ten ts com pared  to  n o rm al 
trees.

N o  consisten t p a ttern  w as observed  for the 
o th e r p aram eters  stu d ied . P o lypep tide  
profile of m em brane an d  C se ru m  w ere 
d one using  SDS PAGE in 25 trees  at 
m onth ly  in tervals for fo u r m onths.

R U B B E R  C H E M I S T R Y , P H Y S IC S

T he Division continued  to w ork  on 
prim ary  processing, chem ical m odification, 
rubber technology an d  produc t d ev e lo p ­
m ent.

1. S olar d rie r  fo r sh ee t ru b b e r

The 800 kg so lar d rier was m odified 
fu rthe r for continuous operation . A n 
add itional brick wall, separated  w ith  a 
stagnan t air co lum n, w as prov ided  for 
im proving therm al insulation. A furnace 
w as constructed  fo r firew ood back-up. A 
false roofing w as also p rov ided  to  reduce 
the volum e o f the d rier and for therm al 
insulation. A m axim um  tem peratu re  of 
52°C was recorded in the cham ber.

The 200 kg so lar drier, designed  and 
fabricated by Agency for N on-conven- 
tional E nergy  an d  R ural T echnology 
(ANERT) was tested in the so lar heating  
m ode d u rin g  O ctober. A lthough the m axi­
m um  tem perature of the b low er outlet air 
w as 58rC, the cham ber tem perature was 
raised only to 34CC. Further m odifications

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

are needed  to im prove the p erfo rm an ce of 
the drier.

A  sm all d r ie r  (30 kg) w a s also  
evaluated . It w as observed  th a t sh ee ts  
could  be d ried  in 3-4 d ay s u sin g  th is d rier . 
A ttem pts hav e  been  m ad e  to fabrica te a 
d rier w ith  a capacity  of aro u n d  1 00  sheets.

2. S u lp h u ric  acid as an a lte rn a tiv e
latex coagu lan t

S tudies on  the corrosion  aspects  
w hen  su lp h u ric  acid is u sed  for m ak in g  
sheet ru b b er have been co n tinued . Effect of 
long term  ageing on the p ro p e rtie s  of 
su lphuric  acid coagu lated  sh ee t ru b b e r as 
show n T able-C hem . 1 ind ica tes th a t, if 
su lphuric  acid is u sed  as p e r  c o n d itio n s  
prescribed u n d e r foot n o te  (2 ) th e  ag e in g  
behav iour of vu lcanizates is s im ila r to  tha t 
o f vu lcanizates p re p are d  from  sh ee ts  co­
agu la ted  w ith  form ic acid. A n a d  hoc 
recom m endation  for u sing  su lp h u ric  acid 
as coagulant w as m ad e , in th e  lig h t of the 
acute sho rtage of form ic acid.



Fable-Chem. I I 

Period t,f ageing  W ays) P roperties

•ntage retention of properties after ageing at 70"C 

t  rea talents*

Tensile strength  
300% m odu lus

Tensile streng th  
300% m odu lus

T ensile strength  
300%  m odu lus

T ensile streng th  
300% m odu lus 145

64

I. F ro m ic .u id .i l .T  . - ; :■ i'l 125  DRC w ith  w ash ing , 2. S u lphuric  acid , 0.5% - 300 m l; 12.5 D RC w ith  

w ith o u fw a sh in g  C * " *  “ * 12 5 D* C  «• Su lphu ric  acid , 5" . - 50 ml; 20 DRC,

“ “ 2 J" ***1' '  Zi" C" * * '  S‘“ rii: ad d  -*■,1AF black  N fp hlhcn ic  oil -1, Antioxidant U S -1.

3. E p ox idation  o f NR

A p ilo t p lan t for the p ro d u c tio n  of 
ep o x id ised  n a tu ra l rubber (ENR) w ith  a 
batch  capacity  of 25 kg w a s com m issioned. 
T he sam p les  of ENR produced  in the p ilo t 
p lan t h av e  b een  characterised . It w as 
ob served  tha t by su itab ly  controlling the 
reaction  cond itions  it w as possible to p ro ­
d u c e  ENR 50 of consistan t quality  and  
m in im u m  side  reactions. Laboratory scale 
p re p ara tio n s  w e re  con tinued  to  optim ise 
re ag en t concen tra tion . T he possibilities for 
sca ling  u p  the process h av e  been explored .

4. S tu d ie s  on  rheo log ical b eh a v io u r of
LNR

T he pseu d o p lastic  n a tu re  of liquid 
n a tu ra l ru b b e r (LNR) w as s tu d ie d  using  a 
R h e o m a t .  L N R  p r e p a r e d  by 
d ep o ly m erisa tio n  using  the com bined  effect 
of m echanical, chem ical an d  therm al energy, 
w as u sed  for the experim en t. T he sam ples 
w e re  h av in g  B rookfield viscosity  in the

range of 52,000 cps to  4,92,000 cps a t  30°C. 
C on tinuous sh ea r rheom etry  m easu rem en ts 
w ere carried  o u t a t 1 to 30 rpm . T he stu d ie s  
revealed  th a t LNR of low  v iscosity  be­
haved  N ew ton ian , w h ile  th e  h igh  viscositv  
m ateria l sh o w ed  pseu d o p lastic  behav iour.

5. P h o sp h o ru s  m o d ifica tio n  o f  LNR

M odifica tion  of LN R w ith  p h o sp h o ­
rus w as a ttem p ted  w ith  a view  to  im p ro v e 
its flam e re ta rd a n t n a tu re . N R w as 
d epo lym erised  in the latex stage  u s in g  the 
p h e n y l  h y d r a z in e /o x v g e n  s y s te m , 
epox id ised  w ith  form ic ac id  /h y d ro g e n  
p erox ide and  the re su lta n t expoxidLsed 
liqu id  n a tu ra l ru bber (ELN R) re fluxed  w ith  
d ib u ty l p h o sp h a te  to effect p h o sp h o ru s  
m odification. The p ro d u c t w a s ch a rac ter­
ised an d  its inco rporation  as a  flam e 
re ta rd a n t in a N R  fo rm ula tion  gav e  en c o u r­
ag ing  resu lts  a s  sh o w n  in T able-C hem . 2 . 
This w ork  w as d o n e  in the U n iv ers ite  du  
M ains, F rance u n d e r  an  Indo-F rench  b ila t­
eral exchange p ro g ram m e.



Table-Chem . 2. Bu m in g  tim e (seconds) of com pounds 
o f  N R  a n d  p h o s p h o r u s  m o d if ie d  
ELNR“

Oxygen ("i>) NR P hosphorus m odified EL.NR

21.0 SO 103

19.5 102 139

19.0 123 178

18.5. 164 195

18.0 ISO 230

17.5 217 E xtinguished

* T im e reqieed for the  flam e to p rog ress th rough  3  cms.

6 . Effect o f  storage on  p ro p e rties  of 
latex

Periodical testing of high am m onia 
an d  low am m onia preserved  centrifuged 
latex, p rocessed d u rin g  differen t seasons, is 
being continued . The period  of storage has 
been found to influence n o t only the latex 
param eters, bu t even the properties of 
vu lcanized  films p repared  from  it.

7. C om para tive eva luation  of d iffe r­
e n t form s of NR

T he p o p u la r forms of N R that find 
applica tion  in the tyre sector is RMA 4, 
RMA 5, EBC and  ISNR 20. C om pared  with 
the low er g rades  of sheet an d  crepe, the cost 
of ISNR 20 is h igher an d  there is difference 
o f op inion regard ing  the superio rity  of 
ISNR 20 o ver the conventional forms. A 
s tu d y  w as hence taken up  to com pare the 
p roperties  of ISNR 20 w ith those of RMA
4, RMA 5 and  EBC (Tabie-Chem. 3). 
Sam ples w ere collected from d ifferen t cen­
tres an d  fu rthe r w ork is in progress.

Three sets of sam ples w ere collected 
and  analysed . Initial resu lts show  that there 
is inconsistency in p roperties of sheet 
ru bber com pared  to ISNR 20 bu t the sca tter 
is m ore  tow ards the positive side.

Table-Chem.3. S a m p le s  c o llec te d  fo r  c o m p a ra t iv e
evalua tion

S am ple Source(processed from ) N o of centres

ISNR 20 Fresh sc ra p  4

ISNR 20 D ry scrap  4

RMA 4 4

RMA 4 4

EBC IX Fresh sc rap  4

EBC D ry sc rap  ____4____

8 . S tu d ies  on  N R /H D PE  b le n d s

P relim inary  s tu d ie s  on  b len d ­
ing of N R an d  HD PE an d  p re p ara tio n  of 
m icrocellular so lings sh o w ed  that th e  d e ­
gree of expansion  and  quality  of ex p a n d ed  
sheets d ep e n d  very m u ch  upo n  the b lend  
ratio  an d  th e  cu ring  system . T he so lings 
p re p are d  from  die b lends sh o w e d  p o o r 
flexibility.

9. H eat tran sfe r a n d  v u lca n iz a tio n  o f 
NR co m pounds

H eat transfer in N R  c o m ­
p ounds w as found  to im prove w ith  lo ad in g  
o f H A F black, acetylene black  an d  a lu ­
m in ium  pow der. T he m in im um  lo ad in g s of 
the above fillers in NR co m p o u n d s  in  o rd e r  
to get an  appreciab le level of increase  in 
therm al conductiv ity  hav e  been  iden tified .

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

E quilibrium  sw elling  s tu d ie s  
conducted  in d ifferen t so lven ts  u sin g  sh o rt 
s isa l f ib re -n a tu ra l  ru b b e r  c o m p o s ite s  
show ed m uch reduced  ra te  an d  ex te n t of 
sw elling of com posites w hich  co n ta in e d  a 
b ond ing  agent. T he sw elling  b eh a v io u r of 
com posites is found to be in d ica tiv e  of the 
b onding  betw een the fibre a n d  rubber. 
A geing resistance of sh o rt sisal fib re-N R  
com posites w as found  to increase  w ith  
fibre loading.



11. C hem ical m od ifica tion  o f ru b b e r 
see d  o il

C ond itions for epoxidation  of 
ru b b e r seed  oil to know n  levels w ere 
s tan d ard ise d . Use of ru bber seed oil and  
epo x id ised  ru bber seed  oil w as found to 
ac tiv a te  th e  cu re  ra te  of polychloroprene 
ru b b e r com pounds.

12. Effect o f o vercu re and  ageing  on 
p ro p e rtie s  o f re tread  com pound

S tudies m ade on retread com ­
p o u n d s  based  on  b lends of SBR/BR, N R / 
BR an d  N R  alone show ed th at overcuring 
an d  ag e in g  have a p ro found  negative 
in flu en ce  on the technological p roperties 
especially  the abrasion  resistance of the

v u lc a n iz a te s .  T h e  a d v e rs e  e f fe c t o f 
overcu ring  an d  age ing  w ere m in im u m  for 
the co m pounds based  on b lends of SBR/BR 
and  N R /B R .

13. D ev e lo p m en t w ork

T he follow ing item s/p ro cesses  
w ere d eve loped  as p er specific requests  
from  industry :

1. Thin m icrocellu lar shee ts based  on 
N R /E V A  b lends su itab le  fo r p re p arin g  
school bags, fo lders etc.

2. R ubber sea ls for w a te r pipes.

3. A process fo r p re p arin g  reclaim ed 
rubber from  m icrocrum b.

A G R I C U L T U R A L  E C O N O M I C S  D I V I S I O N

T he A g ric u ltu ra l Econom ics Division 
is p rim arily  concerned  w ith  stud ies  relating 
to econom ic aspects of natura l rubber 
cu ltiv a tio n , processing, m arketing  and  end 
uses. E m phasis is also given  to  stud ies 
p e rta in in g  to ancillary sources of incom e 
su c h  as  in terc rops d u rin g  m atu re and  
im m a tu re  p h ase s  and  by -p roducts in tune 
w ith  th e  chang ing  d im ensions of the na­
tional an d  g lobal scenario.

1. C om m ercia l e v a lu a tio n  o f p lan tin g
m ate ria ls

This is a continuous study  undertaken  
by  th e  D iv ision  since 1974 w ith  the m ain 
objec tive of gen era tin g  inform ation on the 
com m erica l yield of p o p u la r p lan ting  m a­
terials. T able Age. 1. show s the average 
y ie ld  a n d  deg ree  of stab ility  of major 
p la n tin g  m ateria ls.

Table-A ge. 1. R e la tive  y ie ld  (kg /ha) a n d  s ta b ili ty  of 
te n  c lones

Clone 5 year 
m ean  yield

CV 10 year 
m ean  y ield

CV

RRII 105 1412 20 1556 19

PB 28 /59 1227 26 1452 25

PB 252 1033 26 1363 33

GT1 1019 22 1329 29

RRIM 600 1129 24 1327 21

PB 5 /51 1007 20 1314 28

PB 217 1001 20 1258 29

PB 5 /1 3 9 988 34 1225 28

RRII 118 939 34 1164 31

RRI1M 605 1061 17 1146 14



2. S am p le  su rvey  o f ru b b e r sm all
h o ld in g s in T ripura

This su rvey  covered 60 sam ple ho ld ­
ings located in the th ree plan ting  districts 
of T ripura. T he m ain contribu ting  factor for 
die g row th  of sm all rubber holdings in the 
state w as the in troduction  of N ew  Planting 
Subsidy Schem e in 1979. The average size 
of m ore  than  50 p e r cent of the sam ple 
ho ld ings w as below  2  h a  and  the area  was 
u n d er subsistence fann ing  prio r to the 
in troduction  of na tu ra l rubber cultivation. 
A round 60 per cent of the grow ers w ere 
illiterate and  only  25 p e r cent could avail of 
the full instalm ents of the subsidy . The 
av erage resource use w as Rs.25,095 p er ha 
w hich w as only  61 p e r  cent of the corre­
spond ing  expend itu re  in die trad itional 
areas. The share of m ateria l inpu ts in total 
resource use w as only 34 p e r cent com ­
pared  to 40 p e r cent in trad itional areas.

M ethod of tapp ing  w as found  to be 
unscientific an d  the im m igrant tappers 
from Kerala w ere p aid  a  m onth ly  salary 
ranging  from Rs. 1,200 to Rs.1,500. O nly 40 
per cent o f the sam ple ho ld ings h ad  p roper 
sheet processing  facility w hile only 35  per 
cent sold the p ro d u c e  to the licenced 
dealers. N evertheless the p rice realisation 
in the A gartala  m arket w as com parable to 
the p revailing  prices in the term inal m ar­
kets of Kerala.

3. T ra n sp o rta tio n 'o f  natura l ru b b e r

This s tu d y  is an u p d ated  version of 
tw o  p rev ious su rveys carried ou t in 1967 
and 1978 respectively. The total quan tity  of 
rubber transported  from  Kerala to o ther 
consum ing centres in 1990 w as 2.4 lakhs 
m etric tonnes. A bout 67 p e r cen t o f the 
transporta tion  w as accounted for by  m an u ­
facturers, 20 p e r cent by dealers, 9 p e r cent 
by estates and  4 per cent by processors. 
Table-Age. 2  show s the trends in the

relative shares of the th ree m o d es of 
transport during  the th ree periods.

Table-Age. 2. R ela tive  sh a re s  (%) of the  th ree  m o d es 
o f  tran sp o rt

Period M ode of tra n sport
Ship Rail Road

1967 58 12 30

1978 1 20 79

199 0 _____________________N il 6  94

The m ain  factors co n trib u tin g  to  the 
dom inan t position of ro a d  traffic w ere 
found to be acceptance of sm all quan tities, 
m inim um  procedura l form alities a n d  ab ­
sence of transsh ipm en t costs.

4. R u b b e r m ark e tin g  co -o p era tiv e  so ­
cie ties

T he s tu d y  w as u n d erta k en  in  1992 
covering 36 ru b b er m ark e tin g  co -opera tive  
societies in Kerala. A m ong  th e  36 societies, 
24 w ere engaged  in activ ities o th e r th an  
ru bber m arke ting  such  as  d is tr ib u tio n  of 
p lan ting  m ateria ls, d ev e lo p m e n t of n u rse r­
ies, ru bber processing, ru b b e r g o o d s m a n u ­
facturing  an d  bank ing  operations. A ro u n d  
70 per cent o f th e  societies w ere su p p ly in g  
m ateria] inpu ts lo  m em b er g ro w ers  and  
had  ow n facilities for p lan t p ro tec tion  
activities. T he average q u an tity  of ru b b e r 
handled  by a society am o u n ted  to 1302met- 
ric tonnes d u rin g  1991-92.

5. C om m ercia l a p p lic a tio n  o f  latex  
s lu d g e

A p re lim inary  assessm ent of co m ­
m ercial applica tion  of latex s lu d g e  w as 
m ade in collaboration  w ith  th e  A gro n o m y  
and  Soils D ivision. E xperim en ts co n d u c ted  
by the A gronom y D ivision sh o w e d  that- 
d ried  latex s ludge, a w a ste  m ateria l from  
latex centrifug ing  in dustry , co u ld  be used  
as a phosphatic  sou rce for im m a tu re  ru b b e r



A G RICU LTU RAL ECONOM ICS DIVISION

in field condition and  its perform ance was 
co m p arab le  to tw o other phosphatic  sources 
assessed .

T he es tim ate  of latex s ludge poten tial 
in  In d ia  in d ica te d  tha t 400 m etric tonnes of 
d rie d  latex slu d g e cou ld  be realised a t 70 
p e r  cen t capacity  utilisation  of the centri­
fu g e d  latex  p ro c essin g  in d u stry . The 
p ro cessin g  cost o f s ludge w as estim ated  to 
be Rs.1450 p e r m etric  tonne.

T w o  sources of po ten tial savings 
w e re  identified  viz., the cost of replaced 
fe rtiliz er an d  sav ings on  account of the new  
p ro c e d u re  ad o p te d  for the prepara tion  of 
N P K M g m ix tu re for im m ature rubber. The 
n et e s tim a ted  sav ings w ere Rs.5573 p er 
m etric  to n n e an d  Rs.22.30 lakhs p e r annum  
a t  70 p e r cen t capacity  utilisation of the 
latex p rocessing  industry . T he industry  can 
a lso  g e n e ra te  a d d it io n a l  em p o ly m en t 
o p p o rtu n itie s  to  th e  ex ten t of 8800 m andays 
d e p e n d in g  on  the ex ten t of com m ercialisa­
tio n  of th is w aste m aterial.

6 . A n c illa ry  p ro d u c ts

S tud ies on ancilla ry  produc ts (rubber 
w o o d , ru b b e r seed  oil an d  cake and rubber 
h o n ey ) are  be ing  undertaken  w ith  the 
objec tive o f es tim atin g  annua l p roduction  
a n d  co n su m p tio n . D uring  the period  u nder 
rev iew , es tim ated  ru b b er w ood production  
w a s 1.20  m illion  cum  an d  the packing  case 
m an u fa c tu rin g  industry  w as the single 
la rg e st consum ing  sector accounting  for 
a b o u t 62.5 p e r  cen t of the stem  w ood 
c o n su m p tio n . T he y ea r 1992-93 also w it­
n esse d  s te a d y  increases in the prices of 
d iffe ren t form s o f stem  w ood (Table-Age. 
3). H o w e v er, the g row ers realised only 
Rs.550 p e r  m illion cum  as the trees w ere

Table-A le 3. A verage  p rices  o f  d if fe re n t fo rm s of 
ru b b e r  w ood

Form s R eported  p rice  range
_ _ _ _ _ _  (R s /m 'j

Logs (general) 700-880

Logs su itab le  for trea tm en t 500-21 (X)

Saw n p lan k s 1000-1200

T reated  w o o d  8800-10,000

so ld  before felling. T he re la tive sh a re  of 
ru bber w o o d  co n su m ed  in  th e  trea ted  
w ood p rocessing  in d u s try  reg is te red  a 
substan tial increase from  3.9 p e r ce n t in
1991-92 to 6.9 p e r  cen t in 1992-93. D uring
1992-93 there w ere 21 ru b b e r w o o d  p rocess­
ing u n its  in  the country .

R ubber seeds are  processed  m ain ly  
in Tam il N adu . D uring  1992-93 ru bber 
seed  oil p ro d u c tio n  w as es tim ated  to be 
4300 m etric  tonnes an d  seed  cake p ro d u c­
tion 8000 m etric  to n n e s ,  N o w id e  varia tion  
w as ap p a ren t for ru b b e r h o n ey  p ro d u c tio n  
d u rin g  1992-93 com apred  to 1991-92 based  
on  the availab le inform ation .

7. O th e r  s tu d ie s

E stim ation  of n a tu ra l d am a g e  to 
ru b b er p lan ta tio n s , census o f p la n tin g  
m ateria ls u sed  by sm all ru b b e r h o ld in g s in 
India d u rin g  1989, cross-sec tional ana lysis 
of the cen trifuged  latex in d u s try  in  Ind ia, 
tim e series ana lysis of im p o rts  an d  ex p o rts  
of ru bber p ro d u c ts  from  In d ia , m ark e tin g  
of m edicinal p lan ts, p rice  fo recasting  m o d ­
els for N R and  econom ics of ru b b e r based  
fa rm ing  system s in  K erala w ere also  in 
p rogress.



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

The C entra l Experim ent Station of 
the R ubber Research Institute of India, 
e s ta b lish e d  a t  C h e th ac k a l, R an n i in 
P athanam th itta  district, covers an  area of 
254.8 ha. Long - term  field experim ents on 
clone evaluation , exploitation, evaluation 
o f g e r m p la s m , p e s ts  a n d  d ise a se s , 
in tercropping  etc have been laid o u t here. 
O ver 4,000 genotypes of w ild Brazilian 
germ plasm  received from the M alaysian 
C entre and  102 clones of W ickham  origin 
are being  m ain tained  in die station for 
evaluation.

D uring the period 1992-93 an  area of 
abou t 30 ha w as brough t u n d er different 
field experim ents. T he total crop  p roduc­
tion d u rin g  th e  period  w as 172164.30 kg. 
T he s tation  received a total rainfall of 4138 
m m  (Table-C es.l) du rin g  the period  under 
report.

There w ere 209 perm anen t w orkers 
and  202  casual w orkers on the rolls, d u ring  
the period. The to tal m andays engaged  for 
differen t operations in the station du ring
1992-93 w as 63968. The m edical u n it a t­
tached to the station provided  medical 
facilities in 12864 cases.

D uring the period  u n d e r re p o rt, a 
team  of ANRPC rep resen ta tives  from  
different countries includ ing  th e  Secretary 
G eneral visited the station . T hree n ew ly  
selected Junior Field Officers, tw o batches 
o f estate m an ag em en t trainees an d  the 
M an a g in g  D irec to r of A n d a m a n  an d  
N icobar Islands Forest & P lan ta tio n  D evel­
opm en t C orpora tion  Ltd. also  v isited  the 
station.

Table-Ces. 1. R a infall (1992-93) d is tr ib u t io n

Month R ainfall (m n

April 189.80

May 469.10

June 711.90

July 738.00

A ugust 411.10

Septem ber 497.60

O ctober 640.20

N ovem ber 301.60

Decem ber 8.20

January

February 63.50

M arch 107.00

4 m o o



T he th ru s t areas of research a t the 
R eg ional R esearch S tation, A ssam  are 
m u ltid isc ip lin a ry  evaluation  of clones, as- 
sessm en t of nu tritiona l requirem ents u nder 
d iffe ren t fertility  s ta tu s  of soil, diseases and 
p e s ts  m an ag em en t, agroclim atological pa­
ra m e ters  an d  biotechnology. Biotechno logi­
cal s tu d ie s  are being reorganised  a t Re­
g ional R esearch S tation, T ripu ra on a need 
base.

1. M u ltid is c ip l in a ry  e v a lu a tio n  o f
clones

T he g irth  data  recorded in the 1985 
clone trial a t  Saru tari Farm  show ed that PB 
235 h ad  m ax im um  g irth  (51.77 cm ), fol­
lo w ed  by RRII 118 (51.76 cm). M inim um  
g ir th  w a s observed  in G1 1 (43.14 cm) 
fo llow ed  by RRIC 105 (46.98 cm). M inim um  
g ir th  o b ta in ed  w as 42.18 cm in RRII 105.

O idium  leaf fall d isease w as observed 
d u r in g  F ebruary  - M arch  1993 causing leaf 
fall a n d  sh e d d in g  of flowers.

2 . N u tritio n a l s tu d ie s  - im m atu re  phase

In th e  1987 trial laid ou t at Nayekgaon 
w ith  RRII 105, it w a s observed  that app li­
ca tio n  o f 60 kg N  ha 1 has effected 40 p e r 
ce n t increase in g irth  over no N  treatm ent. 
S im ilarly , p h o sp h o ru s  an d  po tassium  a p ­
p lied  at th e  ra te  of 40 kg h a 1 each show ed 
3.9 p e r  ce n t an d  10.1 p e r cen t increase in 
g ir th  o v er no p h o sp h o ru s  and  no potassium  
trea tm en ts.

In the 1986 trial a t M endipallh i the 
cu m u la tiv e  g irth  d u rin g  the period  in d i­
ca ted  positive  response to high  doses of 
N P K  (ie, 60 kg N  ha ', 60 kg P A  h a  ' and

40 kg K, O  h a  ') follow ed by 60 kg N  h a 1, 
30 kg P ,0 5 h a -1 a n d  20 kg K ,0  ha

3. In terac tion  b e tw e e n  p o tass iu m  and  
m ag nesium

The d a ta  on  cu m u lativ e  g irth  re­
co rded  from  the experim en t laid  o u t in 
Saru tari Farm  ind icate th a t th e  h ig h est g irth  
w as ob tained  w h e n  po tass iu m  w as ap p lied  
a t the ra te  o f 20  kg KjO ha ;, w ith  no  
m agnesium  fo r clone RRII 105. Increasing  
the dose of m ag nesium  h ad  neg a tiv e  effect 
on grow th . S im ilar observations w ere re­
corded  from  the trial a t  N ayekgaon  in clone 
RRIM 600 also. Soil a n d  leaf sam p les  w ere 
collected d u rin g  th e  p e rio d  fo r n u trien t 
analysis.

4. Rock p h o sp h a te  a n d  su p e r  p h o s­
p h a te  as so u rc es  o f  P  fo r y o u n g  
ru b b e r

T he cu m u lativ e  d a ta  on  g irth  so  fa r 
generated  from  the trial in  clone RRIM  600 
laid o u t a t S aru tari farm  sh o w  th a t  the 
trea tm en t com bination  of 50 p e r c e n t w a te r 
so lub le an d  50 p e r ce n t w a te r inso lub le P 
is the b es t su ited  for im m a tu re  rubber.

5. A n th e r  c u ltu re  a n d  p la n tle t  re g e n ­
era tion

Som atic em b ry o s w ere ob ta in ed  from  
a n th e r d e riv e d  calli o f PB 5 /5 1 .

6 . C u ltu re  o f m a tu re  a n d  im m a tu re  
zygotic  em b ry o s

E m bryos w e re  excised  asep ticallv  
from  8-20  w eeks o ld  im m a tu re  a n d  m atu re  
seeds a n d  tested  fo r th e ir re genera tion  
ability  on 11 selec ted  m ed ia  to  g e t h ea lth y



and norm al seedlings. A m ongst the im m a­
tu re  em bryos, those m ore than  16 weeks 
old regenerated  better.

Full plan tlets w ere obtained  from 
m atu re  em bryos on all the 11 m edia, of 
w hich th ree m edia helped  to germ inate 
m ore  than 72 p e r  cent em bryos to full 
p lan tlet. These p lan tlets w ere successfully 
transferred  u n d e r labora to ry  condition, but 
d id  n o t survive.

7. P lan t regenera tion  from  tissu e s  of 
cover crops

M ultip le  sh o o t regeneration  w as 
ob tained  from  the stem  derived  calli of 
Pueraria an d  Mucuna. Roots w ere obtained 
bv  cu ltu ring  these shoots on ho rm one free 
m edia. C om plete plan tlets of Pueraria w ere 
successfu lly  tran sfe rred  to soil u n d e r 
labora tory  condition. C om plete plantlets 
w ere also ob tained  from  stem  d erived  calli 
o f Mucuna.

8. G enetic  tran sfo rm atio n  o f H cvea
cells by  Agrobacterium

Strains of A. lumefaciens w ere tested 
for virulence by infecting the bark  of 
germ plasm  trees. D egree of viru lence was 
evaluated  visually  by m easu ring  the size 
and  num ber of crow n galls they produce.

9. S u rvey  o f d isease s  an d  pests

Pests and  d isease su rvey  w as carried 
o u t in 28 locations covering  13 d ifferen t 
rubber g row ing  tracts in A ssam , M eghalaya 
an d  W est Bengal a n d  the dam ages caused 
by them  w ere assessed by visual scoring.

Leaf fall d isease, caused  by Oidium  
hrvea, w as noticed on tender leaves in all 
stages of grow th  of rubber p lan ts  in all the 
locations surveyed  except in W est Bengal. 
H igh intensity of Oidium  d isease was n o ­
ticed a t Saru tari farm , U m ling, Killing and 
O ug u ri Rubber Estate causing  repeated

prem ature, defoliation and  d ie-back  of 
tw igs and  branches except a t Saru tari. 
F low ers w ere also affected.

The incidence of leaf d isease  caused  
by Gloeosporium alborubrum  w a s no ticed  on 
new  flushes of leaves d u rin g  Ju n e  to  
Septem ber in all the p lan ta tio iis  su rv ey ed . 
H igh  in tensity  of this d isease w as noticed  
in  nurse ry  an d  in a few p lan ta tio n s  of 
A ssam  an d  M eghalaya. Pod ro t c a u sed  by  
G. alboroubrum w as also no ticed  in  som e 
p lan ta tions  o f A ssam  an d  M eghalaya. Leaf 
blight caused by Periconia heveae w as also  
noticed  on ten d e r leaves in n u rse ry  p lan ts  
d u rin g  N ovem ber to M arch.

Brown ro o t ro t d isease  ca u sed  by 
Phelliniis noxius  w as n o ticed  in som e 
p lan ta tions  in A ssam  an d  M eghalaya.

Scale insect (Saisetia nigra) in festa tion  
in n u rse ry  p lan ts  w as noticed  by th e  e n d  of 
M arch and  it increased  g ra d u a lly  in bo th  
n u rse ry  an d  p lan ta tio n s  up to  the en d  of 
A ugust. T hereafter, it s ta rte d  dec reasing  
d u e  to the ac tiv ity  of an  en to m o g en o u s 
fun g u s w hich  a p p a re n tly  con tro lled  scale 
insect popu lation . M ild in festa tion  of 
term ites, slugs an d  snails  w a s also  observed  
in  so m e p la n ta t io n s  o f A ssa m  a n d  
M eghalaya.

10. Iso la tion , id e n tif ic a tio n  a n d  m a in ­
ten a n ce  o f  p a th o g e n s

R outine iso la tion  of funga l p a th o ­
gens w as m ad e  from  d isease d  sam p les  of 
Hevea collected from  diffe ren t loca tions of 
N orth  East. Thirty five fungal iso la tes 
associated w ith  v irous d iseases w e re  m ain ­
tained  as stock cu ltures.

11- C on tro l o f p o w d e ry  m ild e w

A  trial for econom ic ev a lu a tio n  of 
su lp h u r d u s tin g  w as in itia ted  a t  S aru tari 
farm  in m atu re  ru b b e r area. T he trial to



co n tro l Oidium  in the nu rse ry  in Sarutari 
farm  in d ica ted  superio rity  of w ettab le 
s u lp h u r  o v e r  a l te rn a te  ap p lica tio n  of 
w e ttab le  su lp h u r and  Bavistin. This needs 
fu r th e r  confirm ation.

12. N u rse ry  trials

12.1 E ffect o f  m u lch  on  frequency  o f  irr iga tion  

In  the trial laid o u t in the seedling
n u rse ry  a t  S aru tari farm , the resu lts  suggest 
th a t black po ly th en e  an d  irriga tion  once in 
five d a y s  favourably  influenced  the g row th  
o f seedlings.

12.2 Effect of sh a d e  a n d  f requency  o f  irr iga tion

T he d a ta  collected in  the experim en t 
are  being  pooled  for statistical analysis.

13. M u ltip le  c ro p p in g  a n d  m ixed fa rm ­
ing

A n observational trial w as laid  o u t in 
the y e a r 1992 to  ev a lu ate  the efficacy of 
in terc rops like b anana, p in eap p le , g inger 
a n d  covercrop.

14. C o n tr o l  o f  l a l a n g  (Im p e r a ta  
cylindrica)

This trial w as laid  o u t in th e  year
1992 a t S aru tari farm  to ev a lu ate  p araq u at 
a n d  g lyphosate. P eriodic observ tion  on 
w eed  in festa tion  an d  b iom ass w ere

recorded , rh e  trial is being  re p ea te d  for 
confirm atory  results.

15. P erfo rm ance o f p o ly c lo n a l m ateria l

Polyclonal seed lings w ere p lan ted  in
the field d u rin g  1987 an d  re g u la r obser­
vations w ere taken. G irth  of th e  p lan ts  
varied from  18-50 cm  an d  b a rk  th ickness 
from  four to n ine m m .

16. In tro d u c tio n  a n d  e v a lu a tio n  of 
germ p lasm

Brazilian germ plasm  m ateria ls w ere 
raised in  d ifferen t base n u rse ries  d u rin g  
1986,1987 an d  1990. G irth  o f p lan ts  varied  
from  12.4 cm  to  49 cm , 12.0 to  34.0 cm  an d
11.2 to 29.9 cm  in 1986,1987 an d  1990 trials 
respectively. D uring  th e  second  w eek of 
January  1993, p lan ts  w e re  o p en e d  a t  35 cm 
heigh t for test tapp ing . H ow ever, severe 
co ld  p re v en ted  the co n tinuation  of tapp ing .

17. G e n e tic  v a r ia b ili ty  th ro u g h  h y ­
b rid iz a tio n

D uring  the last flow ering  season , 
incidence of Oidium  d isease cau sed  failure 
of the h y b rid iza tio n  p ro g ram m e. T h o u g h  
all efforts w e re  m a d e  this yea r, Oidium  
d isease cou ld  n o t be con tro lled  w h ich  
caused  all flow ers to  fall an d  h y b rid iza tio n  
w ork  co u ld  n o t be u n dertaken .



The R eg ional R esearch  S ta tion , 
T ripura, concentra ted  on location specific 
research on various aspects of rubber 
cultivation.

1. N u tritio n al s tu d ie s

1-1 Mature phase

It w as observed  that the trees re­
sponded  to h igher doses of nu trien ts in 
resect of yield (Table-Net. 1). Tine girth ing  
also show ed  a sim ilar trend.

Table-Net. 1. A verage  y ie ld  (g t 
Dec. '92

' tap  ') fo r Jan . to

Levels of fertilizer
N u trien ts l 2

N 31.25 31.89 34.73
P 30.72 32.92 34.23
K ________  32.S5 32.46 32.57

1.2 Im m atu re  p h ase  (po lybag  plants)

T h e  t r i a l  w a s  la id o u t  w i t h  a view  to
u L i- iu  j j i a i i i s  11)

h igher doses of nu trien ts. It w as observed 
that the p lan ts h ad  the highest absolu te 
g irth  in the trea tm ent N PK  60:60:60 with 
the full dose of P supp lied  in citrate soluble 
form.

2 . D en sity -cu m -n u tritio n a l trial

The g irth  data  recorded  show ed the 
h ighest a bo lu te girth  in the highest density . 
But the ra te  o f g irth  increm ent of the low er 
densities indicated that com petition be­
tw een p lan ts in h ig h er density  p lo ts af­
fected grow th.

3- M u ltip le  cro p p in g  an d  m ixed farm -
ing

In the trial laid o u t in RRS farm it was

observed that ru bber p lan ts  in terc ro p p ed  
w ith p ep p e r perfo rm ed  co m p a rativ e ly  b e t­
ter than  those w ith  coffee as in terc rop .

4. Form s and  p lac em en t o f fe rtiliz e rs

4.1 P h o sp h alic  fe rtilize rs  - im m atu re  p h a se

N o m arked  effect in g ro w th  d u e  to 
the d ifferen t sources of p h o sp h a tic  fertiliz­
ers w as observed  in clone RRIM  600 
p lan ted  in 1986 a t RRS farm .

4.2 M ode o f  fertilize r a p p lica tio n  (M g)

In the trial laid o u t a t  M o h a n p u r 
d u rin g  1988, it w as genera lly  o b served  tha t 
30 cm  deep  p lacem en t ap p lica tio n  o f fe rti­
lizers resu lted  in a com p arativ e ly  h ig h er 
absolu te g irth  th an  p alcem en t a t  15 cm  
d ep th  o r b an d  applica tion .

4.3 M ode o f  fe r til iz e r  a p p lic a tio n  (N  a n d  P)

In the trial laid o u t in  a fa rm e r 's  field 
at T ulakona in 1990, it w as o b served  th a t 
p lan ts a tta in e d  the h ig h est g irth  in p lo ts  
hav ing  am m onium  su lp h a te  + sin g le  su p e r  
p h o sp h ate  + m u ria te  of p o tash  a p p lie d  as 
band.

5- Soil tes t crop  re sp o n se  s tu d ie s

5.1 S ta n d a rd isa tio n  of so il e x trac tan ts

It h as  been  o bserved  th a t re m o v a l of 
ft: and  Al from  B ray II ex trac t y ield , d  
several fold recovery of P.

5.2 Physicochemical and m uim logrcal charae- 
te n s tic s  o f  so ils

U sing a cadastra l m a p  o f liSutlll 
scale, six p rofiles w ere excava ted  The 
m orphological p roperties  w ere re co rded  
and  are being  tested  for physicochem ical 
and  elem ental p roperties.



6 . E valua tion  o f p la n tin g  m ateria ls
6.1 C lone  tr ia l (1979)

B ased on  stab ility  analysis of the data  
on w in te rin g  of 15 clones from  1987 to 1989, 
fou r com m on clusters - RRIM 600 an d  PB 
86 , PB 5 /5 1  a n d  RRII 203, RRII 5 an d  RRIC 
52 an d  G1 1 an d  H arbel 1 cou ld  be 
identified . C lones RRIM 605, GT 1 an d  RRII 
118 w ere found  in term ed ia te  to the above 
clusters, w hile clones RRII 105, RRIM 703, 
PB 235 an d  RRIC 105 sh o w ed  in d ep e n d en t 
w in tering  pattern . It w as generally  observed  
th a t clones RRIC 52, RRIM 703 and  PB 235 
h ad  sim u ltan e o u s sh ed d in g  an d  reflu sh ing  
o f leaves w hile clones RRII 105 an d  RRIC 
105 exh ib ited  d istinc t leaf less g ap  before 
reflush ing .

6.2 C lo n e  tr ia l (1987a and  1987b)

G irth  a t 150 cm  h eigh t an d  g irth  
increm en t are being  m on ito red  at quarte rly  
in tervals. Physio logica l p a ram ete rs  like 
tran sp ira tio n  ra te , s tom ata l conductance as 
w ell as total ch lo rophy ll con ten t w ere also 
reco rded . In clone tria l 1987a the h ighest 
ch lo rophy ll co n ten t w as re co rded  in  GL 1 
(4.02 m g g ' fw) an d  low est in RRII 118 (2.67 
m g g ! fw). S tom ata l conduc tance  (159 m 
m ol m  - sec '1) an d  tran sp ira tio n  ra te  (2.3 m  
m o l m  : s e c ')  w as fo u n d  to be th e  highest 
in SCA TC 93-114.

In clone trial 1987b, the h ighest 
ch lo rophy ll co n ten t (4.54 m g  g  1 fw) was 
re co rded  in  RRII 105 an d  low est in GT1 
(2.39 m g  g 1 fw). Rate of tran sp ira tio n  w as 
h ighest in RRIM 600 (2.7m m ol m  2 s e c 1) and  
least tran sp ira tio n  (0.9 m  m ol m 2 seer1) was 
ob served  in PB 86 , PB 235 an d  RRIM  605.

7. B ree d in g  an d  se lec tio n

7.1 I la l f - s ib  p ro g en y  evalu a tio n

R andom ly  selected p rogen ies  of five 
clones are  being  m ultip lied  fo r a field

ev a lu atio n  a long  w ith  th e ir fem ale p aren ts  
to identify  usefu l genetic variants.

7.2 F u ll-sib  p ro g en y  evalua tion

A to tal of 16 cross com binations 
(includ ing  reciprocals) invo lv ing  RRII 208, 
PB 86 , RRII 105, G 11, H a iken  1, SCATC 8 8 /
13 w ere u n d ertaken . In  all on ly  352 h an d  
po llina tions w e re  possible m ain ly  d u e  to 
un tim ely  rain an d  Oidium  attack.

7.3 E valuation  of po ly c lo n al se ed lin g s

M orphologica l p aram eters  w ere re­
co rd ed  periodically  w ith  a v iew  to  identify  
p ro m isin g  gen o ty p es  from  a m o n g  the 
seedlings.

8 . G erm plasm  conse rvation , ev a lu atio n  
an d  m ain ten a n ce

T he germ plasm  collection m ain ta ined  
in th is sta tion  consists of orien ta l clones 
(30), an d  clones from  IRRDB 1981 collection 
belonging  to the p rovenances  of A cre (107), 
M atto  G rosso  (126), R ondon ia (133) a n d  
m ixed seed lings (3). M orphologica l d a ta  as 
w ell as w in tering  p a tte rn  w ere re co rded  
periodically .

9. E n v iro n m en ta l a n d  p h y sio lo g ic a l 
p a ram ete rs  a n d  g ro w th

T he g irth , ch lo rophy ll c o n te n t, spe-

T able-N et. 2. C h lo ro p h y l l  c o n te n t ,  s p e c if ic  le a f  
w e ig h t a n d  re la tiv e  w a te r  c o n te n t d u r ­
in g  M arch  '93

Clone
Total 

ch lorophyll 
(m g g-‘ fw)

R elative 
w ater 

co n ten t (%)

Specific 
leaf w eigh  
(m g  c m 2)

RRII 105 3.91 S5.70 8.42

RRII 118 3-52 85,80 8.05

RRIM 600 3 3 7 83.00 7.46

G T  1 3.74 80.40 8.99

PB 235 3.14 SI.oil 6.85

S E ± 0.M 1.08 2.24



Table-Net. 3. Y ield u n d e r  d iffe ren t explo ita tion  sys­
tem s

T reatm ents M ean yield W 2-93  
(a t r w 1 tap  )

RRIM 60(1 RRII 105
1/ ,S d /2  con tinuous 25.00 23.17
/ .S d /2  rest in Dec 23.00 20.03

'• jS d /2  rest in D ec/Jan. 20.72 18.39
'/ jS d  '''2: rest in  D ec/Jan  . Feb. 19.25 16.90
1 / .S d /3  con tinuous 20.81 18.01
7 ,S d / 3  rest in Dec. 19.60 17.65
‘/ .S d /3  rest in  D ec/Jan. 18-26 16.27
/.-S d /3  rest in D ec /Ian /F eb 17.57 15,09
SE± 0.87 0.88 '

cific leaf w eight and  re la tive w a te r co n ten ts  
w ere recorded periodically . The d a ta  a re  
presented  in Table-N et. 2. O th e r  p h y  
siological param eters  like tran sp ira tio n , 
stom ata! conductance , re la tiv e  h u m id ity , 
leaf tem pera tu re  an d  ph o to sy n th e tica lly  
active rad ia tion  w ere also  m on ito red .

10. E xplo ita tion  system s

M ean D ata on  yield p re sen ted  in 
Table-Net. 3 show ed  th a t c o n tin u o u s i / 2s 
d/2  system  w as superior.

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

T he R egional Reserach S ta tion , 
M eghalaya, concen tra ted  on field experi- 
m ents in G anolgre farm and a t D arechikgre 
an d  a t jenggitchakge.

1. Field experim en ts at G ano lg re  farm

11 M ultid isc ip lina ry  evalua tion  o f  c lones

G irth d a ta  of th e  1985 tria l w ith  ten 
clones recorded d u rin g  the y ea r show ed 
th a t RRII 118 (45.63 cm), RRIi 203 (45 3? 
cm ) and  PB 235 (45.02 cm , atta ined  the 
m axim um  g irth  w hile PB 5 /51  (37.04 cm) 
atta ined  the m inim um  girth . In the 1986

? o ° « RR',C 105 (4 1 '° 6 cm > a " d 
PCK 1 ' r a m  WCd m axim um  P r th  and RCK 1 (28.91 cm ) the m inim um .

1 2  Perform ance o f  po lyclonal seed lings

In o rd e r to  s tu d y  the perform ance 
and  Suitability o f polyclonal seedlings 
the W est G aro  H ills o f M eghalaya 
p o lyclonal seedlings w ere p lan ted  in 1990
I he seedlings have atta ined  an  average 
h eight of 159.43 cm and  g irth  of 6,39 cm.

D uring  w in te r p e r io d  d ie-back  sy m p to m s 
w ere noticed  in som e o f th e  see d lin g s  and  
g ro w th  of these p lan ts  w e re  a d v e rse ly  
affected by low  tem p era tu re .

1-3 R u b b e r  b a sed  c ro p p in g  sy stem

T he g ro w th  of tea, o ra n g e  a n d  
ru b b e r (RRIM 600) c o n tin u ed  to  be sa tis ­
factory. A d v erse  effect o f low  te m p e ra tu re  
w as no ticed  in ru b b e r a n d  o ra n g e  w hile 
tea p lan ts  w ere n o t m u ch  affec ted . D u rin g  
the y ea r 222  kg  g re en  tea  leaves  w ore 
h a rv ested .

1-4 W eedicide  trial

W ith a v iew  to co n tro llin g  th e  
noxious w eed  Imperata cylmdrica, a field  
trial on the a p p lica tio n  o f w e ed ic id es

S . 8yphosatt and parat>i'at was
2 farm  e x p e rim e n ts  al D a re c h ik g re

2.1 M u lt id isc ip lin a ry  e v a lu a tio n  o f  c lo n es

All the ten  clones in c lu d ed  in th is



trial w e re  a d v e rse ly  affected by low  
te m p e ra tu re  as w ell a s  h igh  elevation . 
O n ly  a to ta l of 48 p lan ts  are  su rv iv in g , tha t 
too  w ith  re ta rd e d  grow th .

2.2 In te rc ro p p in g  w ith  p e re n n ia l corps

As in the p re v io u s  years tea and  
o ra n g e  a re  g ro w in g  well a t  1 100  m 
e le v a tio n  w hile all po lyclonal s tu m p s  hav e  
d rie d  u p . It sh o w s th a t low  tem p era tu re  
an d  h igh  elevation  are n o t su ita b le  for 
ru b b e r  c u ltiv a tio n  in  G aro  H ills  o f 
M eghalaya.

2 3  In te rc ro p p in g  tr ia l, Je ngg itchakg re

T he in te rc ro p  trial in itia ted  d u rin g
1990 is be in g  co n tin u ed . G ro w th  of ru bber 
w as fo u n d  to  be sa tisfac to ry  w ith  bo th  the 
in terc ro p s, p in e a p p le  a n d  b anana.

3. R e se a rc h  p ro g ra m m e s  in  p la n t  
b re ed in g

3.1 H y b rid iza tio n

W ith  a v iew  to evo lve  clones su it­
ab le  to  th is area, h y b rid iza tio n  p ro g ram m e 
w a s in itia ted  in  1992.

3.2 E v a lu a tio n  o f  se ed lin g s

A to tal o f 391 seed lin g s  ra ised  from  
o p en  p o llin a ted  see d s  o f sev e n  clones in 
th e  1985 c lone  trial a re  u n d e r  observation .

3.3 O rte t se lec tion

M o th er trees w e re  id en tified  in 
th re e  ru b b e r estates, n am e ly  B aghm ara (32 
trees), W agaesi (27 trees) an d  K h ark u tta  
(10 trees) in  M eghalaya. O b serv atio n s  on 
latex  y ie ld , p lu g g in g  index , ra te  of flow , 
DRC, b a rk  th ickness, p an e l leng th  etc. are 
be in g  reco rded .

4. R esearch  p ro g ram m es in  p la n t p a ­
tho logy

4.1 M u sh ro o m  cu ltu re

C u ltiv a tio n  of m u sh ro o m  is being

carried  o u t u sing  d iffe ren t p lan t m ateria ls  
as su b stra te . T w o species of o y ster m u sh ­
room  viz. Pleurotus flabcllatus a n d  P. sajor- 
caju can be g ro w n  successfu lly  u n d e r  the 
c o n d ito n  in th e  W est G aro  H ills of 
M eghalaya d u r in g  m ajor p a r t  of th e  y ea r 
excep t from  N o v em b er to  F eb ru ary  w hen 
th e  te m p e ra tu re  d ro p s  considerab ly . O n 
th e  o th e r h a n d , P. ostreatus can be cu lti­
v a te d  d u rin g  th is p e rio d  w h ich  re q u ires  a 
fa irly  low  te m p e ra tu re  as co m p a red  to 
o th e r tw o  species. A ttem p ts  are  a lso  bein g  
m ad e  fo r th e  p ro d u c tio n  o f spaw n .

4.2 P la n t d iseases

A su rv e y  of ru b b e r d isease s  in d i­
ca ted  th a t p o w d e ry  m ild e w  a n d  leaf-spot 
d iseases  are  of q u ite  co m m on  occurrence 
in ru b b e r p lan ta tio n s  o f G aro  H ills.

4.3 S oil m ic roflora

Soil m icroflora sh o w e d  a  d ec rea sin g  
tren d  w ith  increase in  soil d ep th . The 
en d o p h y te  sp o re  p o p u la tio n  w as fo u n d  to 
b e  m ax im u m  in th e  su rface  lay e r an d  
d ec rea sed  w ith  d ep th . T he V A M  infection 
w as m ax im u m  n e a re r  to  th e  base  o f the 
p lan t ie., 30 cm  aw ay  an d  w ith  increasing  
ho rizo n ta l d is ta n ce  th e  level of in fec tion  
d ro p p e d . S im ilarly  the d a ta  on  vertical 
d is tr ib u tio n  a lso  su g g es ted  a d ec rea sin g  
t re n d  w ith  d ep th .

5. R ese ra c h  p ro g ra m m e s  in  p la n t
p h y sio lo g y

5.1 F low ering  a n d  fru i tin g

P ercen tage  o f trees  flo w e red , fru ited  
an d  n u m b e r of p o d s  p e r  tree w ere 
re c o rd e d  in ten  clones d u r in g  th e  y e a r
1992. It h as  been  o b se rv ed  th a t p e rcen ta g e  
o f trees flo w e red  w a s m ax im u m  in RRII 
203, RRII 105 a n d  G t 1 a n d  m in im u m  in 
RRIM 600. M ax im u m  p o d  p e r  tree  w as 
reco rded  in PB 8 6  a n d  G1 1 an d  lea st in 
RRII 118. It w a s o b se rv ed  th a t  w ith



increasing  age o f  the tree, p od  n um ber p er 
tree also  increased. H ow ever, flow ering 
a n d  fru itin g  w ere adversely  affected by 
local factors such as early  rain  an d  high 
w in d  velocity  a t the tim e o f onset of 
flow ering  and  fruiting.

5-2 Effect o f w in te r

It w as no ticed  th a t d u rin g  the y ea r 
m in im um  a ir tem p era tu re  of 2.8°C upto
3 h r w as reco rded  d u rin g  the w in ter. The 
low  tem p era tu re  adversely  affected the 
g ro w th  of all the clones. It w as noticed 
tha t 25 to 35 d ay s w ere req u ired  for

refoliation af te r defo lia tion  a n d  it varies  
from clone to clone. A v erag e  te m p e ra tu re  
w as alw ays less th an  15°C from  N o v e m b e r 
to  February.

S 3  E ffect o f d iffe ren t aspec ts  o f  s lo p e

T he average  g irth  of RRIM 600 clone  
in w est s  outin-w est an d  n o rth  n o rth -e a s t 
w ere reco rded  and  it w as 26.18 cm  an d  
25.35 cm respectively . T h ere  w a s n o t m u ch  
varia tion  in the g irth  o f p la n ts  g ro w in g  in 
w est so u th -w e st s lo p e  a n d  n o rth  n o r th ­
ea st slopes.

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

O ngoing  research p rogram m es of 
the Regional Research S tation, M izoram  
w ere continued . O bservations on g ro w th  of 
rubber, w eed m anagm en t etc., w ere in 
progress.

1 . M u ltid is c ip lin a ry  e v a lu a tio n  o f 
clones

The trial started  in the yea r 1985 was 
contiued. The observations on g irth  show  
that RRII 118 continued  to record h ighest 
g irth  (49.43 cm) follow ed by  PB 235 (48 13 
cm ) and  RRIM 600 (47.93 cm).

2. Polyclonal seed  garden

The polyclonal seed  garden  estab ­
lished in 1988-89 was. m ain tained  well. The 
g row th  of the clone SCATC 93-144 contin­
u ed  to be good in all the positions (top 
m d ie and  foot) of the hill follow ed bv that 
of RRII 118 . '

3. In fluence  o f p h y sio g rap h ic  features 
on grow th

T he trial s tarte d  in  1987 to  s tu d y  the 
influence of physiographic features on 
g row th  w as continued. The average girth  of 
rubber p lan ts  in fo u r aspects as in Januarv

1993 is g iven in Table-N ez. 1. V ig o ro u s 
g row th  of ru b b e r p la n ts  w as o b se rv ed  in 
eastern  slopes.

I ab le-N cz . 1. E ffect o f  a p ec ts  on  g ro w th  o f  ru b b e r  

A spect G irth  (cm ) a t 150 cm  h e ig h t
N orth
South
East
W est

W eed m an a g em en t

15.89
17.56
18.93
17.43

The experim en t laid o u t in  1990 w as 
con tinued  an d  o bservations w e re  re co rd e d .
5. N u tritio n a l trial

This trial w as laid  o u t in a RBD w ith
6 trea tm en ts  and  4 rep lications. T he clone 
used  is RRII 105. A trial to e v a lu a te  the
e feet of sp lit app lica tion  of fertilizers on
g row th  of y o ung  ru b b e r p la n ts  w a s  in iti­
ated and  observations w ere re co rd e d .

6. E s tab lish m e n t o f  co v e r crop

A n ex p e rim en t to  iden tifv  th e  m ost 
su itab le p lan tin g  tech n iq u e fo r ea rly  e s ta b ­
lishm ent o f cover crop  in M izo ra m  w a s laid  
o u t inco rporating  five trea tm e n ts  in an  area  
w here the clone R R II  600 w as p lan ted



T he R egional Research S tation at 
N a g rak a ta , W est Bengal concentra ted  on 
n u tritio n a l s tu d ies , evaluation  of clones, 
perfo rm an c e  o f d ifferen t clone blends and  
on exp lo itation  system s. T he station h as  a 
sm all a rea  u n d e r seedling , b u d w o o d  and 
po lybag  n u rse ries. M eteorological d a ta  are 
a lso  bein g  recorded .

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

In the 1989 trial, sign ificant response 
w a s noticed  afte r th ree years an d  six 
m on th s  p lan tin g  in case of g irth  an d  g irth  
increm en t by increasing  the doses of n i­
trogen . M ax im um  g irth  (22.90 cm ) w as 
re co rded  a t 60 kg N  ha '. R esponse to 
p h o sp h o ru s  an d  po tassium  w as no t sign ifi­
ca n t th o u g h  th e  m ax im um  (22.11  cm and 
22.26 cm respectively) w ere recorded  a t 40 
kg h a  1 level for bo th . T he in teraction  of 
fertilizers w as n o t significant. Post trea t­
m en t soil a n d  leaf sm ap les  w e re  collected 
p lo tw ise  an d  are  being  an a lysed  for assess­
ing  th e  n u tritio n a l status.

2 . M u ltid is c ip l in a ry  e v a lu a tio n  of
clones

2.1 C lone  tr ia l 1990

T he p erfo rm ance of d ifferen t clones

in the tw o trials la id  o u t in 1990, w as no t 
very  significantly  d ifferen t in  respect of 
g irth . In  the clone trial w ith  e leven  clones, 
m ax im um  girth  w as re co rded  by  clone RRII 
118 (16.4 cm ) a n d  in the second trial w hich  
is hav ing  seven  clones, PB 86  an d  RRIM 605 
recorded  m ax im um  g irth  (16.2 cm).

2.2 C lone tr ia l 1991

T here w as n o  s ignificant varia tio n  
am ong  the e lev en  clones w ith  respect to 
m orphological characters. H ow ever, m axi­
m um  g irth  (6 .6  cm ) a n d  m ax im um  h e ig h t 
(314.3 cm ) w as re co rded  in clone PB 310.

3. E xporta tion  sy stem s

T he trial w as laid  o u t in 1991 an d  is 
being p ro p e rly  m ain ta ined . O bservations  
d u rin g  the im m a tu re  p h a se  are  in  p rogress.

4. C lone b le n d s

A  p art o f the trial to s tu d y  the 
p erfo rm ance of d iffe ren t clone b len d s in 
com parison  to m onoclonal p o p u la tio n  of 
RRII 105, h as  been  laid  ou t the y ea r 1992. 
P lan ting  m ateria ls hav e  been  ra ised  to 
p lan t the re m a in in g  p a r t  o f the tria l d u rin g
1993.



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

The Regional Research Station at 
D apchari, M aharash tra continued research 
activities on physiological aspects, irriga­
tion, clone evaluation and  related fields.

1. Irriga tion  system s

G irth  d a ta  recorded d u rin g  M arch
1993 show ed that tree g row th  w as directly  
p roportional to the increasing level of 
trea tm ents from  0.25 ETc to 1.00 ETc. The 
control p lan ts show ed significantly less 
g ro w th  com pared  to that o f all o ther 
irrigations treatm ents (Table-Dap. 1). Irri­
gation trea tm ents show ed m ore g row th  in 
RRII 105 an d  RRIF 118. D ata on trees that 
a ttained  tappable g irth  u n d er different 
irriga tion  trea tm en ts revealed that irriga­
tion reduced  th e  im m aturity  period.

Table-D ap. I. Effect o f irr igation  on  grow th

T reatm ents G irth  increm ent (cm) 
from  A pril 1992 to  Feb. 191

T , N o irrigation 4.75

T , 1.00 ETc, basin 8.26

T, 0.75 ETc, basin 8.34

T  0.50 ETc, basin 7.33

T, 0.75 ETc d rip 7.82

T, 0.50 ETc, d rip 7.29

T, 0J25 ETc, d rip 5.94
C D ___ __ _____________0 5 7

2. Physio logica l eva luation  trial

Physiological param eters  such as 
tu rg o r potential and  p lugging  index and 
yield param eters like latex yield, cu p lum p 
w eigh t and  DRC w ere recorded a t m onth ly  
intervals.

A m ong the clones, RRIM 600 re­
corded  tlie m axim um  y ield  (1485 kg h a  ') 
and  the p erfo rm ance of th is  c lone  d u rin g  
the d ro u g h t period  w as also  good . T he 
clone RRIM 612 sh o w ed  th e  low est y ield  of 
638 kg  ha '. G enera lly , all clones sh o w e d  a 
delc in ing  yield tren d  afte r Jan u a ry . T h ere ­
fore, tap p in g  rest w as g iven  from  th e  first 
w eek  of A pril 1993.

3. Soil m o istu re  s tress , g ro w th  an d
ph y sio lo g ica l p a ram ete rs

T he experim en t w ith  clone  RRII 105 
w as con tinued . G ro w th  ach ieved , lea f area 
index an d  ch lorophyll c o n te n t u n d e r  d iffe r­
en t soil m o istu re  reg im es as in  1993 s u m ­
m er is g iven  in Table-D ap. 2. T he re su lts  on  
g row th  are  confirm ato ry  to th e  ea rlie r 
reports. D rastic reduction  in leaf area  index  
and  ch lo rophyll con ten t w as seen  d u rin g  
su m m er in the contro l p lan ts . In the con tro l 
p lan ts leaf m arg in  d ry in g  w as up  to  34  p e r 
cent w hereas n o  such  d ry in g  w as o b served  
in  p lan ts  w hich received  a d e q u a te  soil 
m oisture. Data on  bark  m o istu re  s ta tu s , 
photosyn thesis etc. w ere also  collected.

4. M ulch ing

Irrigation  w as g iven  a t  th e  ra te  of 
422.5 1 tree 1 irriga tion  •' (0.5 ETc). T he 
trea tm en t m ulch at th e  ra te  of 41 h a  ' w ith  
irriga tion  sh o w ed  be tte r g ro w th , less w eed  
grow th , h ig h er o rgan ic ca rbon  c o n te n t and  
better soil m o istu re  regim e. Soil te m p e ra ­
ture in th is trea tm e n t w a s m ain ta in ed  a t 20 
to 26°C tho u g h o u t the year. T he un m u lch ed  
p lan ts  show ed  less g irth  an d  g irth  incre­
m ent, m ore  w eed g ro w th  a n d  w id e  fluctua-



T able-D ap. 2. Girth (cm) leaf area index (LAI) and 
chloroph yll content o f  Hevca under  
different quantities o f irrigation

T rea tm en ts G irth  
M arch '93

LAI Chlorophyll 
(m g d m  ;)

U n irrigated 29,2 0.69 1,10
0.50 ETc, basin 40.4 2.78 4.18

0.75 ETc, basin 42.5 3.23 4.10

1.00 ETc, basin 42.2 3.26 4.89

0.25 ETc, d r ip 38.2 2.24 3.81

0.50 ETc, d r ip 383 2.61 3.97

0.75 ETc, d r ip 39.9 3.22 4.19

C D  (P  = .05) 4.2 0.42 0.97

tion  in soil tem p era tu re  (from 20 to 46°C).

5. C lo n e  trial

R egu lar observations on g ro w th  and  
o th e r sec o n d ary  attribu tes , w ere taken from 
th e  o n g o in g  d o n e  trial. The g irth  data

recorded d u rin g  M arch 1993 sh o w ed  th at 
clones RRII 208, RRII 6, RRIC 100, RRIC 52 
an d  RRII 105 are th e  m ost v igo rous, w ith  
m ean g irths of 44.36 cm , 40.60 cm , 39.94 cm ,
39.50 cm  a n d  39.11 cm  respectively. PCK 2 
reco rded  the m in im um  g irth  (33.78 cm).

6. Polyc lonal trees fo r  se lec tion

A total o f 140 p lan ts  w e re  also  
o pened  for tap p in g  d u rin g  1992. Polyclonal 
seedlings con tinued  to reco rd  very  good 
yield th ro u g h o u t th e  y ea r in c lu d in g  the 
d ro u g h t season. T he selected seed lin g s  are 
being  m u ltip led  fo r fu rth e r eva luation .

7. C ost e v a lu a tio n

The trial laid  ou t in 1987 to es tim ate  
the cost of cu ltivation  of w as co n tinued . 
Expenses incu rred  to w ard s  v ario u s  in pu ts, 
cu ltu ra l practices an d  irriga tion  a re  being  
m onitored .

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

T he R egional Research S tation at 
D h e n k an al, O rissa con tinued  investigations 
on a g ro m a n ag e m e n t techniques and  clone 
ev a lu a tio n  for specific d ro u g h t p rone  areas 
in cen tra l O rissa. G row th  an d  developm ent 
o f p la n ts  a t the experim en tal farm  of the 
s ta tio n  w as satisfactory.

1. E xperim en ta l p lan tin g

In the clone trial p lan ted  in 1987, 
m ax im u m  g irth  w as reco rded  in RRIM 600 
w hich  w as significantly  h ig h er than  that of 
RRII 105 (Table-Ori. I), w hile  no  significant 
d iffe rence  w as observed  in the g irth  in­
c rem en t (January  to D ecem ber 1992).

2. P o lyc lonal see d lin g s

In the polyclonal seedling  area  the

Table-Ori. 1. M ean girth and girth increm ent

Clone G irth  (cm) G irth  inc rem en t (cm)

RRII 105 20.20 6,50
RRIM 600 23.71 7.25
G T 1 ____ 22.65 ____ 6.30
S E 1.64 0.79
C  D  (a t p.05) 2.89 N.S.

trees had  a tta in e d  an  av erag e  g irth  o f 27.8 
cm  by S ep tem ber 1992 w hich  reveals tha t 
polyclonal seed lings are  q u ite  ad a p tiv e  to 
stress conditions.

3. C lo n e e v a lu a tio n  (1990)

Significant d ifferences w e re  noticed  
in th e  m ean g irth  (Table-O ri. 2), w ith  
H a iken  1 an d  RRIM 600 being  the best and  
PCK 1, th e  poorest.



Idb le-O r\ 2 A n n u al g ir th  o f  clones

Clone M fjn  g irth  I

RR!M 600 12.76

RRIM 701 10,15

RRII 3(H) 11.41

RRII 208 1L51

RRII 5 11.46

PB 310 12.56

SCATC 88 /113 1053

SC A TC 93 /114 12.50

H aiken 1 12.83

PCK 1 10.25

S E 0,82

C D  {P -  0,05) 1.42

4. C lone e v a lu a tio n  (1991)

In field the trial p lan ted  in 1991, ten 
clones and  polyclonal seed lings are  be in g  
tested. RRII 5 h ad  a tta in ed  the m ax im um  
girth  (8.1 cm) closely follow ed by  RRIC 102 
(7.8 cm). In this trial also PCK  1 w a s th e  
poorest (4.8 cm).

5. O rgan ic  m an u re s

In a trial laid o u t in 1991, on c o m p a ri­
son of d ifferen t types of o rg an ic  m an u re s , 
it w as found  th a t re sponse  o f p la n ts  to  the 
com bination  o f farm  y ard  m a n u re  (6.25 k g /  
pit) a n d  cake-o-m eal (0.75 k g /p i t)  a n d  
organic m atter su p p lem en t w as su p e r io r  to 
o ther trea tm ents. F u rth er ev a lu a tio n  of 
organic m anures  as an  initial fertilizer 
source has been p lan n e d  for th e  1993-94  
season.

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

The Regional Research S tation estab­
lished at Sukm a, Bastar Dist., M adhya 
Pradesh  continued  its research activities. 
Stock seedlings and  bud w o o d  nurseries 
w ere established in 1992. The field experi­
m ents laid ou t in  1991-92 w ere m ain tained

well. Steps are u n d e r w ay to take  u p  m ore  
field experim ents a n d  to s tu d y  location  
specific p ro b lem s a n d  to evo lve  su ita b le  
package of ag ro m an ag em en t p ra c tices  for 
th is region.

H E V E A  B R E E D I N G  S U B S T A T I O N ,  K A R N A T A K A

T he H evea B reeding  S u b sta tio n  
located a t  N ettana, K arnataka concentra ted  
an  location specific testing of clones evolved 
though ortet selection a n d  hybrid iza tion .

1. T rial on g row th , y ie ld  and  ex p lo ita­
tion  system s

The tw o trials w ith  five clones each, 
one laid ou t in 1987 and  the o ther in 1988, 
w ere m ain tained . G irth record ing  w as done 
at quarterly  intervals. In the 1987 trial m ean 
g irth  varied  from  24,61 cm  (RRII 3 0 0 ) (u 
29.75 cm (PB 260). H igh incidence of w ind

d am age w as no ted  fo r tw o  clones RRII 300 
an d  RRII 105 (22%). Inc idence of p in k  
d isease ranged  from  3 p e r  cen t (PB 235 and  
PB 260) to 9 p er cent (RRII 105). in th e  1988 
trial m ean g irth  varied  from  13.59 cm  (RRIC 
36) to 19.11 cm (RRII U 8). W ind d am a g e  
ranged  from  6.25 p e r  cen t to 10.9 p e r cent 
Incidence of p in k  d isease w a s low  ra n g in e  
from 1 p e r  cen t (PCK 2) to  4 p er cen t (RRII

2- T ria l o f o rte t clones

C irth  reco rd ing  w as ca rried  o u t at



q u arte rly  intervals. D etailed observations 
on g ro w th  attrib u tes  w ere also recorded. 
For early  selection of prom ising  high  yield- 
ere, test tap p in g  was initiated. W ind d a m ­
ag e re co rded  from the trial w as 9.19 per 
cen t a n d  p in k  d isease 11 p e r  cent.

3. C lo n e  tria ls

T w o  ro u n d s  of girth  record ing  w ere 
d o n e  in the 1989 trial. B rown root disease 
w a s sp o tte d  in the area and  4 trees w ere 
severly  affected. W ind dam age recorded 
for th is trial w a s 6.1 p e r cent.

T w o ro u n d s  of g irth  recording w ere 
ca rrie d  o u t in th e  trial on second selections 
from  the 1954 hand  pollination program m e 
a n d  p o p u la r  clones. N o serious dam age 
d u e  to d iseases, w ind  and  d ro u g h t w as 
n o ted .

T he trial on eva luation  of ind igenous

and  exoitic clones raised in an  a rea  of 2.5 
ha d u rin g  1991 w as m ain ta in ed  properly . 
G aps w ere filled and  life sav in g  irriga tion  
and  p ro p e r pro tec tion  w ere g iven  d u rin g  
su m m e r m onths.

4. E stim ation  o f g en e tic  p a ram ete rs

The trial w as p ro p e rly  m ain ta ined . 
Selective irrig a tio n  w as g iven  w h erev er 
necessary an d  g irth  reco rd in g  w as ca rried  
out.

5. G enera l

T he sta tion  re co rded  a  total rainfall 
of 4753.80 m m  d u rin g  1992 w ith  th e  h ighest 
rainfall o f 1205.40 m m  d u rin g  th e  m o n th  of 
July, follow ed by 1013.80 m m  in A ugust. 
The m axim um  tem p era tu re  re co rded  w as 
38.5°C in  the m o n th  of M arch  an d  the 
m in im um  10°C in January  1993.

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

T he sta tion  is located a t Paraliar, 
a b o u t 40 km  aw ay  from N agercoil. In the 
tw o  b re ed in g  o rc h ard s  established in 1987 
a n d  1988, b ranches w ere induced  at low er 
levels. A n a ttem p t w as m ade to assess the 
re sp o n se  o f vario u s  clones to branch  in d u c­
tion , for w h ich  various vegetative charac­
te rs  w ere reco rded  after successful induc­
tio n  o f b ranches.

In the large scale trial raised in 1991 
u s in g  15 clones, p lan ts su rv iv ing  after 
h e a v y  casualty  d u rin g  the initial stage, 
w e re  m ain ta in ed . A ttem pts w ere m ade to 
re p la ce  the casualties. Since cover crop

estab lish m en t w as p o o r in  th is a rea , 
po lybagged  p lan ts of Pueraria a n d  M ucuna  
w ere estab lished . Life sav in g  irriga tion  w as 
g iven  w h erev er necessary . O n e  ro u n d  of 
g irth  reco rd ing  w a s also  done.

H igh  y ie ld ing  se e d lin g s  in th e  n u rs ­
ery, afte r test tap p in g  w e re  p o lla rd e d  for 
clon ing . A sm all n u rs e ry  tr ia l  u s in g  
polyclonal seed lin g s  a n d  asso rted  seed lin g s  
w as es tab lish ed  to s tu d y  th e  g ro w th  v ig o u r 
o f polyclonal seed lin g s  a n d  to assess  th e ir 
sup erio rity  as ro o t stock. A so u rc e  b u sh  
n u rse ry  w a s also  m ain ta ined .



H I G H  A L T I T U D E  R E S E A R C H  S T A T I O N

Efforts to  locale a su itab le  site  for the 
estab lishm ent o f a H igh A ltitude Research 
S tation w ere con tinued  in 1993 also. Two 
m ore  locations hav e  been inspected bv the 
expert com m ittee and  the reports w ere 
subm itted . The on-farm  trials initiated by 
th e  P lant Physiology an d  Expoitation Di­
vision in 1981 a t M ullenkolli and  fertilizer 
and  in tercropping  trial in itia ted  by the 
A gronom y and  Soils D ivision in 1991 at 
M ananthavadi, are u n d e r progress.

D uring  the y ea r 1993, th e  M ycology 
and  P lant P athology D ivision has in itia ted  
a trial on p o w dery  m ildew  d isease  contro l 
using  system ic fung icide d u s t on clone RRII 
105 at M angalam  C arp  es ta te  (C hu lliyode, 
Sultan Battery). In  tine sam e esta te  a clone 
trial com prising  of RRII 105, RRII 203, 
RRIM 6 0 0 /RRIC 100 a n d  PCK 2 w a s laid 
o u t by tine Botany D ivision d u rin g  th e  y ea r 
u n d er report.

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

W eather at v ario u s  stations

T he w eather param eters  observed  at 
fou r locations d u rin g  the y ea r 1993 are 
sum m arized  in Table-A grom et. 1. N ettana 
recorded the h ighest am oun t of rainfall 
(4753.80 m m ) against A gartala  (2378.60 
m m ). Except north-eastern  regions, in all 
the three locations both  the SW an d  NE 
m onsoons w ere very active an d  well d is­
tribu ted . A good am oun t of su m m e r sh o w ­
ers w ere also recorded a t all the four 
experim ent stations. A nalysis of the rainfall 
pa ttern  show ed that a t Chethackal, d is tr i­
bu tion  w as m ore even  com pared  to tha t in 
th e  o th e r locations. O n the w hole, rainfall 
received w as quite  good at all the four

locations d u rin g  the last year.

R egard ing  therm al co nd itions , m ax i­
m u m  range of tem p era tu re  (h ig h est m ax i­
m u m  to low est m in im u m ) w a s  o b se rv ed  at 
A gartala  (23.6°C) fo llow ed b y  N e tta n a  
(21.8°C) and m inim um  at K ottayam  (14.7°C). 
T he low est m in im um  of 10°C w as observ ed  
in January  a t  A garta la  an d  th e  h ig h est 
m axim um  of 35.3°C w as o b served  in M arch  
a t N ettana.

T he d u ra tio n  of su n sh in e  h o u rs  w as 
m axim um  a t K ottayam  in a lm o st all th e  
m on ths except w in te r ag a in st A garta la , 
w h e re  the observed su n sh in e  h o u rs  w ere 
sligh tly  h igher in w in te r c o m p a red  to the 
o th e r locations.





L I B R A R Y  A N D  D O C U M E N T A T I O N  C E N T R E

D uring the y ea r 1992-93, 125 new  
books a n d  133 h o und  volum es w ere added  
to  th e  library, m aking  the total collection 
20714 an d  17156 respectively. T he library 
subscribed  to 175 journals and 9 dailies. 
A bou t 150 o th e r periodicals w ere received 
e ither as exchange for o u r publications or 
as gift.

Three issues o f D ocum entation  List, 
three issues of Rubber A lert, 150 issues of 
SD1 Bulletin, a List of N ew  A dditions and  
a C urren t List of Periodicals for 1992 w ere 
com piled and d is tribu ted . Photocopies of 
23 scientific articles w ere p ro c u red  from 
other institu tions. A s p a rt of in form ation  
d issem ination , 24 scientific articles w ere 
sen t to d iffe ren t in s titu tio n s/sc ie n tis ts . 
A round 1.25 lakh photocopies of in form a­
tio n  m a te r ia ls  w e re  m a d e  by th e

reprographic section. The d ata b ase  d ev e l­
o pm en t of the lib rary  w as also  in progress. 
D uring  the cu rren t year, 5220 d o cu m e n ts  
w ere indexed.

The library is actively p artic ip tin g  in 
the sales prom otion  o f In d ian  Jo u rn a l of 
N a tu ral R ubber Research an d  the books 
R ubber W ood : p ro d u c tio n  a n d  U tiliza tion  
an d  P lant and  Soil A nalysis p u b lish e d  by 
the RRII. T he lib rary  is also  d is tr ib u tin g  the 
A nnual R eport o f the RRII.

The facilities and  serv ices of the 
lib rary  w ere also ex tended  to  p lan te rs , 
m anufactu rers an d  o thers connected  w ith  
N R  industry  th ro u g h  its ex te rnal m em ­
bersh ip . Scientists from  o th e r research  in ­
s titu tions, research  scholars an d  s tu d e n ts  
from  un iversities also u tilised  these  se rv ­
ices.



B U D G E T

E xpend itu re  at a g lance (Rs. in  lakshs) 1992-93

SI. N o. 

N o n  Plai
A pproved  budget

G enera l charges 
Schem es 
Projects —CES

D epartm en t of Training

T otal N on  Plan

G enera l charges 
S chem es
NERDS Research C om ponent 

T otal P lan 

G rand  total

174.00
23.00
50.00

20.00
225.00
100.00

345.00

597.55

A ctual e x pend itu re

195.15
17.40
51.13

38.37
120.74 
98.23
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R esearch  d iv is io n s  a n d  fu cn tio n s

T he m ajor research  d iv is io n s are  A gronom y 
a n d  Soils; Biotechnoloy; Botany; G erm plasm ; Mycology 
and  P lan t Pathology; Plan t Physiology and  Exploitation; 
R ubber C hem istry , Physics a n d  T echnology  and 
A g ricu ltu ra l Econom ics.

T he th ru st a re as  of research  o f  th e  A gronom y 
a n d  Soils D iv ision  a re  investiga tions of th e  nu tritional 
req u rie m en ts  of rubber, irrigation , in te rcropping , 
c o v er c ro p  m anagem en t, w eed  contro l and  th e  s tu d y  
of the  ru b b er  g ro w in g  soils. D evelopm ent of tissue 
cu ltu re  a n d  a n th e r  c u ltu re  sy stem s for p ropaga tion  
a n d  c ro p  im p ro v e m en t o f Heuea a re  the  im portan t 
a re as  in  w h ic h  th e  B iotechnology D iv ision  is engaged . 
T he im p o rta n t fields of research  of th e  Botany Division 
a re  b reed in g , evalua tion  a n d  selec tion  of new  clones, 
p ro p ag a tio n  techniques, p lan tin g  m e thods, anatom ical 
s tu d ies  and  cytogenetic  investiga tions. T he G erm plasm  
D iv is io n  is c o n c e n tra tin g  on  th e  in tro d u c tio n , 
c onservation  a n d  evalua tion  of H evea  ge rm p lasm . 
T he M ycology a n d  Plant Patho logy  D ivision is engaged 
in investiga tions on  the  d iseases a n d  p ests  o f  rubber 
a n d  associated  c o v er c rops a n d  the ir con tro l. T he 
P lan t Physio logy  a n d  E xplo itation  D ivision conducts  
s tu d ies  on  ide n tification  of c harac terstics re la ted  to 
y ie ld , p hysio logy  o f  latex flow  a n d  y ield stim u la tion . 
T he R ubber C hem istry , Physics a n d ' T echnology 
D iv ision  concen tra te s  on  im provem en t in p rim ary  
p ro cessin g  of ru b b er , its chem ical m odification , rubber 
p ro d u c t m a n u fa ctu re  and  q u a lity  con tro l o f  processed  
ru b b er . T h e  A g ric u ltu ra l E conom ics D iv ision  
u n d e rta k es  s tu d ies  on  econom ic  aspec ts  re la ted  to 
r u b b er  p lan tations.

T h e  research  s u p p o r tin g  sections inc lude  
L ibrary  a n d  D ocum en ta tion , In strum en ta tion , and 
A rt /P h o to g ra p h y . T here  is a lso  a sm all experim en tal 
fa rm  o f  33 ha a t th e  h e ad q u a rte rs  o f  th e  RRII.

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

T he 225 h a  C en tra l E xperim ent S ttion  at 
c hethacka l (Ranni), 50 km  aw ay  from  K ottayam , w as 
s ta r ted  in  1966. Field tria ls laid  ou t by  th e  research 
d iv is io n s  c o v er a lm ost th e  e n tire  area.

R eg io n a l R esearch  S ta tio n s

T he RRII has estab lished  a R egional R esearch 
C om plex  for N o rth  East Ind ia  w ith  h e ad q u a rte rs  at 
G uw aha ti, h a v in g  regional research s ta tions a t A gartala 
in T ip u ra , G u w ah a ti in  A ssam , T ura  a n d  D arech ikgre  
in M eghalaya  a n d  K olasib in M izo ram . The RRII has

also se t up  regional research  estab lishm ents a t D apchari 
(M aharash tra), K am akhyanagar (O rissa) N ag raka ta  
(W est Bengal), Sukm a (M adhya P radesh), P a raliar 
(Tam il N adu ) a n d  N e ltan a  (K arnataka)

R egional labo ra to ries  hav e  been  estab lished  a t 
T h o d u p u zh a , C alicu t a n d  N agerco il each w ith  a 
m obile  un it for soil a n d  leaf analysis.

S taff

T he staff s tre n g th  of RRII has  been  426 d u r in g  
th e  p e rio d  u n d e r  review . T his in m ld e s  114 sc ien tists 
167 scientific and  technical personnel a n d  145 p e rsonnel 
em p loyed  in  adm in istra tio n  a n d  o th e r  non technical 
activ ities inc lud ing  unsk illed  staff.

N a tio n a l/In te rn a tio n a l C o llab o ra tio n .

T he RRII is a  m em b er of th e  In terna tional 
R ubber Research a n d  D eve lopm en t B oard (IRRDB), an 
a ssociation  of n a tional o rg an iz a tio n s d e v o ted  to 
research  a n d  d e v e lo p m e n t on  n a tu ra l rubber. The 
R ubber Board is a m em b er o f th e  A ssociation  o f  
N atu ra l R ubber P ro d u c in g  C o u n trie s  I A N  RPC) and  
th e  In ternational R ubber S tudy  G ro u p  (IRSG)

T he RRII h as research  /a ca d em ic  linkages w ith  
the  B anaras H in d u  U n ive rsity  (V aranasi), K erala 
A gricu ltu ra l U n ive rsity  (T richur), K erala U niversity  
( T r iv a n d r u m ) ,  M a h a th m a  G a n d h i  U n iv e r s i ty  
(K o ttay a m ), C o c h in  U n iv e rs i ty  of S c ience  a n d  
T echnology  (Cochin). Ind ian  In stitu te  of T echnology  
(K h arag p u r), N ational C hem ical L abo ra to ry  (Pune) 
a n d  In d ian  In stitu te  of Science  (Bangalore)

P u b lica tio n s

B ooks

H an d b o o k  of N a tu ra l R ubber p ro d u c tio n  in 
Ind ia  * R ubber W ood  : P roduc tion  a n d  U tiliza tion  * 
Plan t a n d  Soil .Analysis.

Se ria ls

In d ian  Jou rnal o f  N a tu ra l R ubber R esearch 
RRII A n n u al R eport

C o rresp o n d e n ce

T he D irector
R ubber R esearch  In s titu te  o f  India 
K ottavam -686009. K erala, Ind ia.
Phone  : 91 481 578311 (6 lines)
Telex : 888 285 RRII IN
FAX : 91 481 578317


