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Director’s Report

T he R u b b e r  R esearch  In stitu te  - th e  R esearch  D epartm en t o f  the  R ubher B,vmt 
™ „ f j ablr j ec' “  ' ,5 5 ' W ith * "K K lw  beginning, th e  In stitu te  h L  rCg,ster7d ,  S j ' t i  
grow th  and  has now becom e o ne  ol th e  In te rna tiona lly  recognised cen tres  o f  research The half

o r,hey SSadi "  t h i T t T  0 f  ,h ? ' ™ T C U“ d “  f“ ™  “ P a rT o f th c  J ^ ' c t e  rcp“  o l the  B oard. T he B oard has now  dcc id ed  to  s ta rt p u b lica tio n  o f  the In stitu te 's  own annual
S t o r e .  e sc ,c n ,,f ‘c c om m unity  as well a s  the  p lan ta tion  and  m anufac tu ring

,„  Ur , I hlSi bCil'?  " I t firs'  ™ lum e ° r  th,e an ,' ual re p o rt ° f  lhc  Institu te , it m ay be app ro p ria te  
d d i i  ■ '■’Ct, 1° s tru c tu re  and  th e  func tions o f  the  Institu te . The head  office o f  the
R R II  is situ a ted  in a h illock , e igh t km  east o r  K o ttayam  tow n in K en ,la . T he m ajo r research  
d iv isions o f  the  In stitu te  a rc  A g ricu ltu ra l Econom ics, A gronom y *  Soils, B io technS o™

* Pa,hT0K0f -  '? a " ‘ f h>'?iolo» -  & E xplo ita tion  and  R u b b e r  d l  
n  Technology . T he In stitu te  a lso  has techn ica l su p p o rtin g  sections like Lib-

r a r y a  D o cu m en ta tio n , In strum en ta tion  and  A rt & P ho tography. T here a re  two experim ent 
s ta tio n s  in  K era la  a tta c h e d  to  the In stitu te , one, o f  33 ha in ex ten t, a t th e  H Q  and  lhc o ther 
n , t n ra, hIpeT ' i ?  258 *>? ,n  “ ' “ >■ a t  C h e th ack a l 50 km  from  K o ttayam . The
In s titu te  has estab lished  a  R egional R esearch  C om plex in N orth -E ast Ind ia  w ith R esearch  
S ta tio n s m  A garta la  (T n p u ra :.  G u w ah ati (A ssam ). T urn and  D arach ikg re  (M eghalaya) 
f j j  ^ o la s ib  (M izoram ). T he In stitu te  a lso  has Regional S ta tions in D ap ch a ri (M aharash tra )
a ti™  i S w T F V i r  ^  li C S¥ clfic runc ,ion  o f  P lam  b reeding  and  in ilia l evalu­
a t io n ,  th e  Ins itu te  has estab lished  Breeding S ta tions in P a ra lia r  (T am il N ad u ) and  in 
S u b ram an y a  (K arn a tak a ). Regional A naly tical L abora to ries  have a lso  been estab lished  in 
T h o d u p u zh a , C a licu t a n d  N ag crco il fo r soil a n d  lea f analysis fo r  advisory  purposes w ith a 
m ob ile  lab o ra to ry  a tta ch ed  to  each.

T hrust a rea s  o f R esearch

T he con su m p tio n  o f  na tu ra l ru b b e r  in Ind ia  d u rin g  1986-87 was 0.26  m illion  tonnes 
against a  p ro d u c tio n  o f  0 .22 m illion  tonnes. T he g ap  betw een dem and  a n d  supply  show s a  
w idening  trend  and  w ith th e  new  in d u stria l po lic ies a n d  expected  spu rt in industria l grow th 
in Ind ia , th is  gap  is likely  to  w iden unless a d eq u a te  a n d  im m ed ia te  ac tio n  is taken to 
increase  in te rna l p ro d u c tio n  o f  na tu ra l rubber. T h ere  a re  m anv lim ita tions in ach iev ing  
this. In the trad itio n a l ru b b e r  g row ing  areas  in the sou thern  p a r ts  o f  Ind ia  the scope for 
lu r th e r  expansion  is ex trem ely  lim ited . A conservative estim ate  o f  the  dem and  o f  n a tu ra l 
ru b b e r  in 2000 A D  is 5,00,000 tonnes and  by  2010 A D , it m ay fu r th e r  increase to  7 00 000 
tonnes. Even to  ach ieve  a  ta rge t o f  p ro d u c tio n  o f  5,00,000 tonnes by 200(1 A D  the jirea 
u n d e r  rubber should  be 5.00,000 ha, o f  w hich  4,00,000 h a  would be yielding. T his calcu lation  
is based  on  an  assum ption  th a t the average na tiona l p ro d u c tiv ity  can  be raised to  a  level o f 
1250 ( k g /h a )  by 2000 A D . In o rd e r  to  ach ieve th is p rim ary  ob jective, a  m assive program m e 
o f  cu ltiv a tin g  ru b b e r in non -trad ilio n a l a reas  w ith m any ag ro -c iim atic  co n stra in ts  should be 
a ttem p ted . C lones should  be b red  and  selected  fo r  d ifferent ag ro -c lim atic  situa tions and 
a d d itio n a l ag ro -m anagem ent inpu ts  a n d  tech n iq u es w ill have to be devised  to  su it local 
co n d itio n s. T he need for s tud ies  to  e lu c id a te  the clone-cum -environm ent in te rac tions to  
g u ide  fu tu re  selections is a lso  recognised. A n o th e r aspec t deserv ing  a tten tio n  is perfection  
o f  ex p lo ita tion  system s for d ifferent c lones grow n un d e r d ifferen t c lim atic  conditions. In tro ­
d u c tio n  o f  a  new  c ro p , like  rubber, in a rea s  w here trib a l social custom s p redom inate , presents



ano th e r dim ension  o f  constra in ts and  m akes it necessary to  evolve ru b b e r based  ag ricu ltu ra l 
system s wherein the elem ent o f  in te rc rop  and  social fo restry  a spec ts  w ill a lso  have to  be 
considered.

A  constan t w atch on new d iseases and  pests in n o n -trad itiona l areas  becom es im pera­
tive The variability  in soil charac te ristics and  nutrien t sta tus, topography and  o th e r  a g ro ­
nom ic aspects in d ifferent new areas necessita te  extensive ag ronom ic tria ls  to  assess n u trien t 
requirem ents lo m ake fertiliser recom m endations. T his applies to  o th e r ag ro -m anagem ent 
techniques as well. W hen new agro-m anagem ent p ractices are  found  necessary in a new 
area, econom ic evaluation o f  such  system s becom es necessary. In teg ra tion  o f  a ll new  m anage­
ment techniques to  reduce  the cost o f p roduc tion  will have to  be a ttem p ted  jud ic io u sly .

A ttem pts have a lready  been co ncen tra ted  on  evolving m odern  ag ro techno logy  w ith a 
view to reducing  the prolonged pre-bearing stage o f seven o r  m ore  years. B reeding  and  
c lone evaluation  in ru b b e r takes over th irty  years and  to  evolve early  de tec tio n  p a ram e te rs  a 
m ultid iscip linary  app ro ach  from  the m orphological, ana to m ica l, physio logical and  b io ­
chem ical considera tions is also under way.

in  the field o f  p rocessing and  technology, the th ru st a rea  is based o n  the reco g n itio n  
th a t Ind ia  w ill con tinue  to  be a m ajor im porting  c o u n try  fo r  m any m ore years a n d  o u r  p r io r i­
ties should  be to  op tim ise n a tu ra l rubber use by ach iev ing  longer serv ice c h a rac te r is tic s  o f  
the  products. A no ther a rea  is chem ical m odification o f  n a tu ra l ru b b e r  w ith  th e  ob jective 
o f  replacing certa in  speciality  synthetic  rubbers w hich the co u n try  now  im ports. N ew  m ethods
lo  reduce the cost o f  processing a re  also un d e r study.

Besides its m ajor research  functions, the  In stitu te  a lso  gives adv iso ry  a n d  co n su ltan cy  
service to  p lan tations an d  sm all scale industries. The In stitu te  co n d u c ts  tra in ing  co u rse s  for 
the p lan ta tion  m anagers. In the academ ic  scene, th e  In stitu te  co llab o ra te s  w ith  C o ch in  U n i­
versity and  K erala A gricu ltural U niversity  in con d u ctin g  a post-g rad u a te  B. T ech . co u rse  in 
Polym er Science &  R ubber T echnology and  a  post-g radua te  D ip lom a co u rse  in N a tu ra l 
R ubber P roduction , respectively. T he In stitu te  has estab lished  research  linkages w ith 
N ationa l C hem ical Laboratory , Pune; Ind ian  In stitu te  o f  S cience, B angalore; K era la  A «ri- 
cu itu ra l U niversity. T ric h u r  and  1 IT, K haragpur. B anaras H in d u  U n iversity . K e ra la  A g ri­
cu ltu ra l University . U niversity o f  K erala  and  C ochin  U niversity  have recognised  th e  In stitu te  
a s  a  C en tre  o f  learn ing  fo r Ph.D . w ork. T his In stitu te  has also  been  reco cn ised  by th e  In le r- 
nationaI R ubber R esearch & D evelopm ent Board (IR R D B ) as a C en tre  o f  E x ce llence  for 
tra in ing  in the  field ol Plant Physiology and  has also  been  charged  w ith the responsib ility  o f  
o rganising an international reserach p ro ject on  P ro d u c tio n  a n d  S tress Physiology. 
Being an active m em ber ol the  IR R D B . the Institu te  has been a sso c ia ted  w ith  U N ID O  p ro jec ts  
on  C om posite  R ubbers a t M R PR A . UK  and  L iquid R ubber in Ivory C oast. M any  l i t e r -  
J S S T S 1 P 1 "  Savc “ H f  <* th ls in v arious discip lines. T w o tra inees
vf iT.u i'i ^ ° P k p u b ,of  C h ‘na;  L!r!c from  Indonesia , tw o  from  T h a ila n d  and  one from  

iche f  to  i t r  r“ 1 7 " ,  “  ^  fcM . o f  fhysio logy . . Ine S c ien tis t from  M alaysia was
V im ,™  , h J  k P? 1 ,n llre PM lloloe>' D ivision. T h ree  tra in ees  from

di V  dS , 'h e  In stitu te  fo r one year, fo r ad v an ced  tra in ing , o n e  each  in A ero - 
nomy. P lan t Physiology and  R ubber T echnology.

M ajor Activities
Breeding

numbCT " n “



O rie l selection

The In stitu te  lias also  launched  an in tensive program m e o f  o rte t se lection  from  poly­
clo n a l a n d  m onoclonal seed ling  popu la tions in p lan ta tions. A ll repo rts  o f  high y ield ing  trees 
a n d  disease to le ran t trees a re  follow ed up.

E arly prediction o f yield

D ecades o f  research efforts to  evolve a m ethod  for early  p red ic tion  o f  yield has n o t 
p ro d u c e d  any  re liab le  and  d ep endab le  m ethods. T h e  reason seem s to  be the fac t th a t except 
fo r ce r ta in  ana to m ica l tra its  a ffecting y ield, the  o th e r  physiological charac te rs  determ ining 
y ield  a re  n o t refiected a t  early  stage an d  can n o t also be experim entally  sim ulated . A fte r a 
th o ro u g h  analysis o f  the early  w ork, a  m u lti-d iscip linary  study, based on a concep tua l analysis 
o f  y ield com ponen ts, to  evolve m ethods fo r early  p red ic tio n  o f  b o th  yield and  stress to lerance 
h as now  been in itia ted .

.Mutation Breeding

A  few selections from  irrad ia ted  m ateria ls reco rd ed  h igher v igour com pared  to  R R II 
105. T he In stitu te  m ain tains m any te trap lo id s  a n d  a tripIoicT w hich a re  being evaluated  for 
v arious ch aracters.

C lone tria ls

Large scale  eva lua tion  o f  c lones, evolved a t  R R II, o r te t  se lec tions and  im ported  p ro ­
m ising  m ateria ls was co n tin u ed  a t  d iffe ren t locations. A list o f  30 prom ising  experim ental 
c lones ( in c lu d in g  som e o f  th e  im ported  clones)w as p repared  and  a  com prehensive program m e 
fo r  large s ca le  ev a lu a tio n  in differen t ag ro -c lim atic  regions has been d raw n  up. M ost p ro ­
m ising  c lones in sm all scale  tria ls a re  tested  for b lock-w ise perform ance concu rren tly  w ith 
sta tis tica lly  laid o u t large scale tria ls. This is do n e  w ith an  objective o f  reducing  d ie  tim e 
req u ired  fo r reco m m en d atio n  o f  new  clones. B lock  tra ils  a re  m ostly  c o n d u c ted  a s  on-farm  
tr ia ls  w ith  coded  num bers.

N ew germ plasm

T h e  In s titu te  has a lread y  a cq u ired  800 g enotypes o f  germ plasm  co llec tion  from  Brazil 
u n d e r  th e  ausp ices o f  In te rn a tio n a l R u b b e r R esearch & D evelopm ent B oard. It is expected 
th a t b y  th c  e nd  o f  1987 we w ould  be in possession o f  10,125 genotypes from  the germ plasm  
bank . A phased prog ram m e has been  p repared  for evaluation  o f  these m aterials.

C ytogenetical stud ies
T h e  C y togenetics G ro u p  cou ld  identify  a na tu ra l tr ip lo id  from  am ong th e  stock  o f 

o r te t  selections. T his a p p ears  to  be th e  first r ep o rt o f  o c cu rren ce  o f  n a tu ia l trip lo idy  in H er  fa .

A natom ical investigations
A natom ical investigation  on  c lona l varia tion  in s tom ata l features revealed tha t leaf 

fa ll d u e  to  P hytophthora  was c o rre la ted  to  s to m ata l frequency . length o f  sto m a ta  and  apertu re  
index. It w as also  observed  th a t la tic ife r  a rea  index  o f  bark  had  a positive re la tion  with 
y ield w hile the  d en sity  an d  w id th  o f  ph lo ic  ray  had  a negative relationsh ip .

T issue C ulture
T h ere  has been  w idespread  in terest am ong rubber p ro d u c in g  coun tries to  develop  a 

tissue  cu ltu re  system  fo r  th e  p ropaga tion  o f  ru b b e r  clones. R ecently  R R II  upgraded  
its sm all tissue cu ltu re  labo ra to ry  as a  D ivision o f  B iotechnology. A significant achievem ent



within a  short, p eriod  o f  its function ing  has been the developm ent o f  a succcsslu l in vitro  p ro ­
pagation system  utilising shoot tips. D evelopm ent o f  th e  shoo t and  tap  roo t is a tta in ed  
w ith in  weeks and  the ra te  o f  success and  repea tab ility  a re  ex trem ely  encouraging . R oo ted  
p lants had  successfully  undergone “ hardening”  and  have been trasp lan ted  in soil in polybags. 
F ield  p lan ting  w ill be undertaken  du ring  the next p lan ting  season.

Investigations on  several tissue cu ltu re  system s w ith th e  u ltim ate  goal o f  Hevea  
im provem ent have been in itia ted .

Biochemical and Physiological basis o f yield variation and s tre ss  to leranec
This Institu te  has p ioneered in yield c om ponen t analysis a nd  p resen tly  is c o n cen tra tin g  

on  sub-com ponents o f  the  m ajor yield com ponen ts a lread y  id en tified .

Results o f  investigations on  the varia tions in the  sub -com ponen ts  o f  y ie ld  betw een 
high yield ing  an d  low y ielding clones have revealed th a t w hile plugging index  and  bu rsting  
in je x  were low in  high vielders, p ro teins, su rgars and  lip ids ten d ed  to  be h igh.

T ae  studies on  response o f  differen t c lones to  severe d rough t situ a tio n s in d ic a te d  ex tre ­
mely low  values o f  a fte rnoon  w ater p o ten tia l in all clones. H ow ever, d ro u g h t su scep tib le  
clones g iv e  low er values o f  w ater po ten tia l com pared  to  com para tive ly  d ro u g h t to le ran t 
clones. F ro m  th e  d a ta  on soil m oisture  d ep le tion , it becam e ev id en t tha t ru b b e r  trees draw  
w ater from  soil layers beyond 90 cm  d ep th . R R II 105 has h igher ra tes o f  w ate r u p tak e  and  
transp iration  d u rin g  p eriods o f  ex trem e d rough t, p robably  in d ica tin g  be tte r ro o t p ro life ra tio n  
and  ro J t  d ep th  in the  sto ck  fac ilita tin g  m ore efficient w ate r uptakeT

It w as also observed th a t in clones co n sid ered  d rough t to le ran t the  o sm oregulatory  
m echanism  was m ore p ronounced .

A  m ethod  was s tan d ard ised  to  m easure th e  th e rm o stab ility  o f  m em branes o f  lea f 
tissues o f  H evea  cloncs.

A  regression form ula was also  ded u ced  Co e stab lish  the re la tiv ity  betw een w ater 
p o ten tia l values o b ta ined  by pressure  cham ber a n d  p sych rom etric  m ethod .

Lipid composition of leaves

C lona l v aria tion  was ev ident in the  levels o f  g lycolip ids, trig lycerides a n d  stero ls betw een 
a d ro u g h t to le ran t ( in  term s o f  latex y ie ld ) c lone, R R II 105, and  d rough t su scep tib le  c lone 
T jir  . A ll the th ree com ponents w ere sign ifican tly  h igher in R R II  105. A sso c ia tio n  o f 
latex lip id s  w ith d ro u g h t to lerance has a lready  been repo rted  from  th is  In s titu te . T h is  trend 
was ev ident in a  C hinese co ld  to le ran t c lone as well.

Partitioning of assim ilates

L jbe lled  c arbon  w as fed to  the leaves o f  p lan ts g row n in  po lybags a n d  th e  tran slo ca tio n  
o f  p h o to sy m lu .es  and  the ra te  o f  conversion  to  ru b b e r in the  bark  w ere m o m to !ed  O ne 
interesting  ind ica tio n  was th e  effect o f  g ird lin g : ra te  o f  conversion  to  ru b b e r  n T h e  shoot

S » ‘M K i “ yhn“ S .  ™ S " — U ' h'  o”f “

Constraint analysis o f yield variation

The c onstra in t analysis o f  yield varia tion  betw een lo ca tio n s fo r the sam e c lo n e  r .r  cam,*



CmH1Civ ^rn !fi°f .ia !ed  Wit,h .d i fferen?e in Plugg in8 index- A system atic  analysis o f  the internal 
°,rs p la te d  to  plugging index varia tion  w ould reveal th e  reasons fo r yield 

v aria tion  am ong the lo ca tions s tud ied .

H M G  C oA  reductase  activ ity  in la tex

E stim ation  o f  H M G  C oA  red u c tase  ac tiv ity  in  ba rk  in th e  d ra inage  a rea  a t  six hourly 
m iervels du rin g  the in te rva l betw een tw o successive tappings revealed th a t th is  enzym e 
exh ib its  stro n g  d iu rn a l v aria tio n  in activ ity , ac tiv ity  being  h igher d u rin g  the n ight hours, 

n general, the  ac tiv ity  w as found to  be h igher in the  first 24 hours  a fte r tap p in g  com pared  to 
th e  ac tiv ity  in the  subsequen t 24 hours.

In o rd e r  to  in itia te  s tud ies  on th e  physiology o f  n u trien t up take , w ate r u p tak e , effect 
o f  m o istu re  stress, e tc , it was co nsidered  th a t use o f  so lu tio n  cu ltu re  m ight be o f  advantage. 
A  sim ple m ethod  was s tan d ard ised  to  grow  young  H evea  in so ltu io n  cu ltu re .

Ecophvsiology
O f the m any clones tested  a t  d ifferent loca tions rep resen ting  differen t stress situations 

such  as high a ltitu d e  (M ud igere and  W ynad), h igher la titude  w ith low  w in ter tem pera tu re  
a n d  pro longed  d o ru g h t (A garta la) a n d  high sum m er tem p era tu res  com bined  w ith low  hum idity  
a n d  soil d ro u g h t (D ap ch a ri) , R R IM  600 perfo rm ed  well un d e r differen t stress situations. 
R R II 300, R R II 118 a n d  R R IM  703 also  perform ed w ell u n d e r stress s itua tions. The 
physiological basis o f  s tress to le ran ce  o f  these  c lones is un d e r detailed  investigaiions.

E xploitation
T h ere  w ere m any repo rts  o f  com paratively  high inc id en ce  o f  brow n bast in R R II 105, 

w hich  h as  becom e th e  m ost po p u la r c lone am ong  th e  p lan ta tions. A tapp ing  experim ent 
w ith  th ree  system s; i S  d /2 , iS  d /3  an d  iS  d /2  ( t,  t), was s ta rted  to  m ake de ta iled  assessm ent 
o f  th e  suscep tib ility  o f  th is  c lone to  brow n bast. D u rin g  th e  first year, yield red u c tio n  in d /3 
system  as com pared  to  d /2  was on ly  17%. Low est incidence  o f  brow n bast was reco rded  in 
i S  d /3  system .

E xplo ita tion  system  for B I-2  stage
T h e  usual p rac tice  o f  ad o p tin g  iS  d /2  system  o f  tap p in g  till th e  B I-2  panel is com pletely  

c onsum ed  need  revision a s  m ost o f  th e  p la n ta tio n s  now a t th is  stage o f  exp lo ita tio n  a re  p lan ted  
w ith  o ld  m ateria ls and  th e  average yield o b ta ined  really  ju stify  earlie r rep lan ting  w ith  
m o d ern  high y ield ing  m ateria ls th an  th e  conventionally  follow ed schedu le  o f  rep lan ting . 
T herefo re  differen t in tensive tap p in g  system s w ere s tud ied .

O f  the six  tap p in g  system s tried  in a  block-w ise tria l, S x  iS  d / 1 (t.t)  system  increased 
th e  yield level by 100% , w hile S x i S  d /2  increased  th e  yield by a b o u t 80% . Incidence o f 
dryness u n d e r  d ifferent system s is being regularly  assessed.

S tudies on N utritional Requirem ents
In  o rd e r  to  g et in fo rm ation  on  c lona l varia tion  in n u trien t requ irem en t and  the regional 

effects m any  nu tritio n a l experim ents w ere laid o u t,  bo th  fo r  young  and  m atu re  rubber. 
T h e  d a ta  g enera ted  can  be used  to  refine the p resen t c rite ria  fixed fo r  d isc rim ina to ry  fe rtiliser 
recom m endation  based  on  lea f a n d  so il analysis. C lone- specific  a n d  region-specific re ­
com m en d a tio n s can  be evolved. F ollow -up  s tud ies  w eie  co n d u cted  in selected  e s ta tes  to 
e va lua te  th e  field resu lts o f  d isc rim in a to ry  fe rtilise r reco m m en d atio n s g iven by the In stitu tes  
w ith a  view  to  im prov ing  th e  d iag n o stic  system .

R esults o f  experim ents revealed th a t a goo d  legum e cover d u r in g  th e  first 3-4 years 
w ould  resu lt in a  lo t o f  fe rtilise r savings du rin g  th e  in itia l years a fte r tapping .



Drip irrigationjfrigauon
D rip  irrigation  experim ents revealed tha t a t  an  irrigation level o f  10 I t~ 1 day  - 1 d u ring  

sum m er, th e  yield depression could be reduced  slightly (12°,',) as com pared  to  the con tro l 
(w ithout irrigation). F u rth e r studies a re  necessary to  evaluate th e  benefit o f  irriga tion , 
if  any. in m ature  phase. On the p th e r  hand , very prom ising results w ere o b ta ined  w hen 
young  p lan ts w ere irriga ted  . G irih  increm en t could be significantly  enhanced  by d r ip  ir r i­
gation  in d ica tin g  the possibility  o f  reduc ing  the im m aturity  period . Econom ic analysis is 
necessary before  any recom m endation  is given.

Weed m anagement

, , S tud ies on weed m anagem ent system s yielded som e useful results. It was dcm onstra - 
, ™ °P A PPijc a t*0n s  (C D A ) c ou ld  be p rofitably used to  app ly  the herbi-

i fuSpI ay  vi  umc could  be rcduc t'd to one tw entieth  th e  v o lum e requ ired
S S  L T 1 " ; 1" '  , Hie po ten tia l o f  using the larvae o f  Parechacn ,.........

ata  fo r  the bio logical con tro l o f  th e  weed Cromalina oderata was evident.
Intercrops

I ti 'tu  o r “ " . “ ,d c r  n ll* e r  It’ l'ighcr a ltitudes and  beyond  the trad itio n a l
e x i r t  K ™ cloZ con° m K  f «  t a '  in f  in te rc rops. In  th is  c o n tex t new

been initia ted  to  assess the suitab ility  o f  d ifferent in te rc rops nch coffec 
pepper, co cao  and  cardam om  am ong  rubber under different s p s c in p .
Diseases

D ithane  in panel may afFect th e  P R ! Po values and  M n c o n t e n t '^ w e e k l y  a p p lica tio n  ol

O f the m any fungicides tested C a lm n  l s v  r  i i increase, causing  concern , 
conventional su lphur d u s t  /o * f° Und l°  bc supcrio r in cfFect co m p ared  to

th a t *» r t n o n u a l  le a f fa ll d isease ind ica te
yield presen ted  c o n n ic .in s  results W hile m  R R I m ' S T ™ ' ' , ? , ' 1’''' eff“ ‘ 01 0 U <"m  » "  
in PB  86, in an o th e r " *  f° ” d  10 b'  » « .
C over crop

m icrobio logical s t y 'd L ^  ^C om peth lon  fu r t!1?r  cs tabiished in term s o f
being assessed. <™ ptnuon. ' I any  by M um m a  w ith  young  ru b b e r  p lan ts is

P est control

a ttack in g  rubber. In ̂ u g r a a t o t 'U n d r i n  ifn d z L c ft **  W “ " “  w hite g rubs
Tejnik in efficacy. S tudies “  be ™ '" I» ™ b le \v  “l
effective, om ro i revealed tha t B rodifacoum  a t 0 .005%  was highly

A gricultural Economics

cu ltu ra l Econom ics u n d w  R r V '  10 n *  ’ ***“  “ “ * « »  ” r  A * o -
“ m rUbber plam ations. A survey ind icated  t h a t £ K ” fo r? a tio n on  ancillary  

annually  consum ed in the sectors o f  plywood S ?  85000m> o f  ru b b e r w ood is
o f  rubber seed o tl is e stim ated to  be o f  the  o rd e r o f  4000" o n n e s " 1*' ^  a n n “ a '  pradu<:lio"



ll« „S" ,d ?' initi,a lcd  is ™  cos;  ° r  p ro d u c tio n  in sm all ho ld ings w ith d i l l ire n t input 
e ls, farm  ga te  p n e e  and  econom ics o f  m any o f  th e  recom m endations on  cu ltu ra l practices.

A gro-m eteoro logy

C onsidering  thc im portance o f  agro-m eteoro logy  in efforts to  ex tend  ru b b e r c u ltiva tion  
to  non -trad itio n a l areas beyond th e  trad itio n a l la titudes and  a ltitu d es, a  new section  o f  aero- 
m eteoro logy  w as estab lished  and  a specialist is in position . Efforts are  un d e r way for aero- 
m cteoro logical charac te risa tio n  o f  new  areas  in N orth -E ast, M ah arash tra  and  O rissa.

I r  <• M t?-d ‘CS o n  the re la tionsh ip  o f  m eteoro logical fac to rs  con tro llin g  the onset o f  abnorm al 
leat tall d isease reveal th a t an  ou t-b reak  invariably follow s a  five-day spell o f  rain  w ith an 
overcast day  A n ep idem ic  can  be expected  w ith in  9-15 days a f te r  thc first overcast day 
W ind rose d iag ram s p repared  for A garta la  ind ica te  th a t sou th-east w inds a re  p redom inan t 
in th e  reg ion .

Rubber C hem istry  and Technology
R ecognising th e  fac t th a t Ind ia  is s till a  n e t im porte r o f  N R , p rio rity  is fixed on product 

im provem ent w ith a  view to  p ro longing  the serv ice  life. A no ther task  is 'to  a ttem p t chem ical 
m odification  o f  N R  to  rep lace  som e o f  the im ported  syn the tic  rubbers. T he fundam ental 
profile o f  th e  investigations inc ludes prim ary  processing  o f  rubber, chem ica l m odification , 
rec lam ation  and  technology  including  engineering  ap p lica tio n s  o f  rubber.

l)c-polym criscd N R

An equ ipm en t has been designed  fo r th e  p repara tion  o f  de-polym crised  ru b b e r (D PR ) 
and  a few ba tches o f  D P R  have a lready  been p repared . H ow ever, th e  viscosity  o f  th e  p ro d u c t 
w as fo u n d to  vary w idely and  fu rth e r m o d ifica tio n o f th e  equ ipm en t to  co n tro l the tem pera tu re  
co n d itio n s m ore  p recisely is being a ttem p ted . T he possib ility  o f  using D P R  as a vulcanisab le  
p lastic iser in N itrile  ru b b e r com position  is being  explored.

Epoxidiscd NR

A  m ethod  has been  identified  fo r  epox id isa tion  o f  N R  in th c  labo ra to ry . F u rth e r 
stud ies  a re  u n d e r  way in  fo rm ula ting  thc co n d itio n s fo r  m ak ing  epoxid iscd  rubber o f  various 
levels o f  expoxid isation .

C ra f t co-polym erisation o f vinyl m onom ers on NR
A cry lo n itrile  g ra ft N R  w as p repared  using g am m a rad ia tio n . It w as seen th a t  a s  the  

rad ia tio n  d ose  is increased  to  0.45 M R , the a m o u n t o f g ra ft ru b b e r form ed is also  increased . 
A s the a cry lo n itrile  c o n ten t is increased , o il a n d  so lven t resistance o f  N R  is increased . H ow ­
ever, o th e r  p ro p erties  such  as tensile stren g th , elongation  a t b reak , com pression  set resistance 
etc . w ere found  to  decrease w ith increasing  co n ten t o f  ac ry lon itrile . F u rth e r  im provem ent 
in th e  fo rm ula tion  is being  a ttem p ted .

Reclam ation
A  process was developed  to  reclaim  ru b b e r from  w aste latex p ro d u c ts . T he physical 

properties o f  ru b b e r co m p o u n d  co n ta in ing  th is  rec la im ed  ru b b e r (W L R ) w ere found  to  be 
be tte r th an  those con ta in in g  w hole tyre reclaim  (W T R ). Service p erfo rm ance  o f the tyre 
re tread s m ade from  W L R  was found  to  be b e tte r  th an  th a t m ade w ith  W TR .

Technology
T h c  m ajo r a reas  o f  research  in T echno logy  a re :

(a ) developm ent o f  chem ica l resistan t N R  com pounds, (b ) s tud ies  on  com pression  set o f 
N R  vulcanizates. (c) N R /1 ,2  po ly -bu tad iene b lends, an d  (d )  s tud ies on ozone resistance 
o f  N R /E P D M  blends. It w as found th a t ageing o f  N R  vulcanizates u n d e r  d istilled  w ater



causes m ore de te rio ra tion  th an  in ac id  o r a lka li so lu tions. V olum e sw ell was a lso  found 
to  be m ore in sam ples im m ersed in d istilled w ater. Blending of' 1,2 po ly-butad iene with 
N R  was found to  im prove the ageing  and  ozone resistance o f  the  la tte r, ft was also observed 
tha t ozone resistance o f  N R  could  be im proved rem arkably  by b lending 20 to  30 parts o f  
e ither ethylene/propoylene rubber o r  c thy lene/propoylene d icne rubber.

N orth-East Research Complex
T here a re  five R egional R esearch  S ta tions in th e  N o rth -E ast Ind ia , w ith a  co -o rd inating  

cen tre  in G uw ahati. The to tal a rea  covered  un d e r various experim ents in the A gartala  
cen tre  is abou t 35 ha. In th e  o th e r s ta tions only m ulti-d iscip linary  evaluation  o f  c lones have 
been initia ted . The most im portan t in form ation  g a thered  from  various experim ents in these 
regions is th a t ru b b e r can  be successfully c u ltiva ted  in various parts o f  N o rth -E ast, though 
under the  d.’fL-rent situa tions o f  stresses add itio n a l agro-m anagem ent inputs w ould becom e 
necessary. In A gartala , clones R R II 105, R R II 118 and  PB 235 reco rded  b e tte r  g row th 
com pared  to o ther clones tested. In an o th e r c lone tria l R R IM  600 and  R R If 300 also 
record .'d  good  grow th. Three clones w hich generally  perform  well u n d e r  d iffe ren t stress 
DnUar i ° nS m  N o rth ' EasC- M izoram . M eghalaya an d  A ssam  are  R R IM  600. R R II 118 and  
I B ..35. R R II 118 show ed rem arkable  to le rance  to  stress situa tions in the high a ltitu d e  
reg ion  ol M eghalaya. Physiological investigations to  re la te  the  clonal varia tion  in per­
form ance to  various physiological param eters a re  in progress. C lonal v aria tio n s in s tom ata , 
leaf w ater po ten tia l, ra te  o f  transp ira tion , e tc . w ere confirm ed from  these  investigations 
A no ther useful in form ation  em erged from  these s tud ies  was (he unusual c lo su re  o f  s tom ata  
m  response io low tem pera tu re , w hich m ay be one o f  the reasons fo r low grow th o f  p lan ts 
during  th is period . 1

Regional Research S tation , Dapchari

„ m  v tria | s  ‘W ic a te d  th a t even un d e r d ro u g h t s itu a tio n s  R R JIM  600
f f T  °a nes teSted- The P ,an ls have responded  well to  sum m er 

' "  f  '  P a n d  tffo rts  a re  u" der w ay 10 evaluate  clonal varia tions in th is  regard . D ifferent 
m ethods o f  irriga tion  are  being tried  to  select a  ch eap  and  efficient system  o f  irriga tion  
du rin g  sum m er m onths. O th e r dry farm ing  tech in iques a re  a lso  un d e r evaluation .



Agronomy /Soils Division

T h e  th ru s t areas  o f  research  in the  A gronom y/Soils D iv ision  a rc  investigations on 
n u tritio n a l requirem ents o f  differen t clones in d ifferent regions, stud ies on  discrim inatory  
fe rtilise r recom m endations, agro-m anagem ent p rac tices  inc lud ing  irriga tion , in tercropping  
and  w eed co n tro l, fn o rd e r  to s trengthen  the d isc rim ina to ry  fe rtilize r recom m endation  
system ,th ree  Regional L aborato ries w ere estab lished  w ith  m obile  soil a nd  tissue testing  vans 
a tta c h e d  to  each.

1 N U T R IT IO N A L  S T U D IE S  (IM M A T U R E  PH A SE )
N utritional requirem ents of d ifferent clones in different agro-clim atic zones

T his pro ject a im s a t find ing  o u t th e  n u tritio n a l req u irem en ts  o f  various high y ielding 
c lo n es  o f  rubber d u rin g  th e  im m atu re  phase in differen t ag ro -c lim atic  reg ions o f South 
Ind ia , w ith  a  view to  red u c in g  th e  im m atu rity  period . Five field experim ents a re  already
in progress.

O u t o f  th e  five experim ents, tw o w ere laid  o u t d u rin g  th c  c u rre n t year. Im position 
o f  fe rtilise r trea tm en ts , co llection  o f  soil sam ples and  reco rd ing  o f  g row th  m easurem ents 
w ere u ndertaken .

2. N U T R IT IO N A L  S T U D IE S  - (M A T U R E  PFIASE)
D ifferen tial response in yield to  fe rtilise r app lica tio n  betw een a reas  w hich h ad  either 

cover c ro p  o r n a tu ra l cover w as s tud ied  d u rin g  th e  m ature  phase. T he effect o f  legum inous 
cover o n  reduc ing  th e  nitrogen  dem and  du rin g  th e  first few  years o f  tapp ing  w as estab lished . 
T h e  resu lts ob ta in ed  a re  given below :

(a ) Rubber in association w ith legume cover 
F irs t year o f  tapping

R esults ind ica te  th a t th e  m anured  p lo ts reco rd ed  significantly  h igher yield com pared  
to  th e  unm an u red  co n tro l p lo ts. T here  w as no  advan tag e  in increasing  th e  dose o! N  Irom  
"’O kg  to  40  kg/ha. T h ere  w as response to  a p p lica tio n  o f  P a t  20 kg  PjO-,/ha. Increasing 
tlie dose  o f  K ,0  fro m  16 kg to  32 k g /ha  sign ifican tly  in creased  th e  yield.

T a b le - A g .  1. E ffect o f  fer tilise rs  o n  y ie ld  ( f ir s t  y ea r o f  tapping)

Levels o f  N u trien ts  J * *  S  W *

N |-20 kg  N  h a - 1 26.0 26.0
N j-40  kg  N  h a - '  26.3
Po-N o P ,0 5 ~  8
P i-20 kg P A  ha->  2 6 8 -6 .8
K r 16 k g K 20 h a - '  2 5 2
fCr 32 kg  K mO h a -  
G en e ia l m ean

27.2 26.8

C . D . fo r  co m p ariso n  betw een  m anured  a n d  unm an u red  : 1.68 
C. D. fo r co m p ariso n  betw een levels o f  P  a n d  K  1.10



(SI and  S2 a re  two sequences o f  s ta rting  th e  m anurial trea tm en ts d u ring  the im m atu re  phase).

Second y ea r of tapping
T he average effect o f  M g app lica tio n  was significant and  positive. But a  c loser 

exam ination  o f  the d a ta  (Table-A g. (2) ind ica tes  tha t there  is response to  M g only in the 
absence o f  P. T here  was no d ifference between m anured  and  unm anured  plots.

T ab le  - Ag. 2. Effect o f  P  and  M g an y ie ld  (second year o f  rapping)

T reatm ents M ean y ie ld  g  tr e e - '  tapping—1 
N o  M gO  fikg M gO /ha M ean

N o P ?0 5 
P5Oi-20 kg h a --1 
M ean
S.E  : 0.89 
C D  : 2.56

39.52 45.70 
44.77 43.93 
42.15 44.82

42.61
44.35
43.48

F o r m eans in th e  bod y  o f  th c  tab le  SE 1.25
_ .  C D  3.59 
Third year o f tapping

was s ig n ff iS m  a ' eraEC effeC‘ ° f  ra!m ur' ng no r ,b e  si'” Ple “ "'“ t “ f »ny o f  the nu trien ts  

Fourth y ea r o f tapping

N o n e  o f  th e  m ain effects n o r  any  o f  th e  in te rac tio n s was significant.
Fifth y ea r of tapping

T he in te rac tion  N PM g was sign ifican t (T able  - Ag. 3).

T ab le  - Ag. 3. E ffect o f  N P M g  on y ie ld

M ean y ie ld  g  tr e e - '  ta p p in g -  
N o M gO  6 kg M g O - 'h a M ean

N o P2O t, 20 kg P 2Os h a - '  N o  P20 5 20kg P2O s h a - '
20 kg  N  h a - '  50.81 
40 kg  N h a ->  47 ]g 
M ean ■ 49<00

50.44
53.19
51.81

51.00 56.88 
50.73 49.24 
50.86 53.06

52.28
50.09
51.18

F o r m eans in th e  body  o f  the tab le SE 2.35
----

C D  6.75

f f 0, " T T  o f  P “ <* M g, there  was 
o f  N also  depressed  yield in th e  a b i n e e  o f  P L d  { ? . ? ,  teV"1  h igher level
N  in the presence o f  P a n d  M g. com parison  to th e  low er level o f

(b) Rubber in association with n a tu ra l cover 
F irs t y ea r o f tapping

co m r„ .Tm b ™ “ T g d  r BThe“ e £  S d S . hi? l  -  « »  u n m a n n e d
^ e e f f e c ,



T rea tm en t M ean  y ield  g  t r e e - 1 ta p p in g - '

U nm anured  co n tro l 20.7
M an u red  25.5 C D  : 3.5

Second y ea r of tapping
T he m anured  p lo ts  gave significantly  h igher yield com pared  to unm anured  p lo ts. 

N itro g en  app lica tio n  a t  80 kg/ha was significantly  superio r to  40kg /ha  in term s o f  yield 
(T ab le  -  Ag. 5).

T ab le  - A g. 5. E ffect o f  m anuring in general and N  application on y ie ld  (g)

U n m an u red  co n tro l M anured  M ean 40 kg N /h a  80 kg  N /h a M ean

33.07 37.62 37.12* 35.85 
SE  : 1.84 
C D  : 3.96

39.39
0.92
2.64

37.62

^W eigh ted  M ean 

T hird  y ea r o f tapping
N itrogen  ap p lica tio n  a t  80 k g /ha  sign ifican tly  increased  

level (T ab le  - Ag. 6).
th e  y ield  ov e r th e  40  kg

T a b le  - Ag.6. E ffect o f  N  on y ie ld

M ean y ield  g  tree—1 tapp ing—1

40  kg  N  h a - '  80 k g  N  ha—’ M ean

38.57 41.59 40.08

S.E. 1.03 
C .D . 2.96

Fourth yea r of tapping
N itro g en  a t  80 kg /ha  was superio r to  40 k g /ha  level. I t  w as also  observed  th a t M g 

ap p lica tio n  increased  yield (T able  - A g. 7).

T ab le  - Ag.7. E ffec t o f  N  and M g  on y ie ld

M ean yield g t r e e - 1 ta p p in g - 1

40  kg N  h a - 1 80 kg  N  h a - 1 M ean  N o  M gO 6 kg M gO  h a - 1 M ean

45.16 49.25 47 22 45.35 
S E. 0.99 0.99 
C .D . 2.84 2.84

49.0t» 47.21

Fifth  y e a r  of tapping
T h e  a p p lic a tio n  o f  M g significantly  in crease yield (Table - Ag.8).



M ean yield g t r e e - 1 ta p p in g -1

N o M eO 6 kg M gO h a - 1 M ean
49.89 56.87 52.88

S.E . 1.39
C D  : 3.99

C om parison  o f  m ean yield in legum e and  n a tu ra l cover areas

D uring  ihe first th ree  years o f  tapping , the  m ean an n u a l yield per h ec ta re  w as h igher 
in th e  legume cover a rea  and  a  cum ulative yield increase o f  446 kg/ha was o b ta ined  in th ree  
years tim e. T his trend  was reversed in la te r years (Table - Ag. 9).

T able  - Ag. 9. M ean y ie ld  p e r  annum in the two areas (k g  h a - 1).

Y ear Legum e cover N a tu ra l cover +  in  legum e c over

1980 1175 1145 ±  2.62
1948 1685 +  15.60
1949 1796
2010 2115

1984 2293 2369 —  3.21C um ulative yield •■ 1980 to  1982
5072 4626 4- 9.64 

(446 kg)

Based on  the above results, the  fo llow ing conclusions cou ld  be d raw n .

'■ f s .rtiI ' “ r  recom m endations, d u e  co n sid era tio n  has to be g iven  lo  the
h istory  o f  g ro u n d  cover m ain tenance in the  p lan tation .

2 I hr? ' r ef r e ° 0Ver IS n o t es,lablis,h ed ’ app lica tio n  o f  h igher doses o f  N  d u rin g  th e  in itia l 
years o f  tapp ing  is w arran ted  to  ob tain  a  h igher y ield.

3- iS f° r “ »>• n itrogenous fe rtilise rs  d u rin g  the

3 O F  M O D E StN  h i g h  y i e l d i n g  c l o n e s

are  in progress, using t o e e  clones ' * Pr° P' r  m m u rm S- N '" “ M  ex perim en ts

o r .h =  th ' , y M ru n d e r
yield o f  trees h a .e  b e T n T arrW  o u t M n p h s  an d  re c o rd in g  o f  g ro w th  and

4 E F FE C T  O F  D E N SIT Y  O F  P L A N T IN G  O F  R U BBER O N  G R O W T H  A N D  Y IE L D

and  fo r h igher y i e ld s '^ tw o ^ e v e 'l s ^ o f f e r t i l l^ a ^ ic a ^ io n ;8^  ° f  p lan ting  fo r  ***& m atu rity



tak en  V  trueatm ents a n d  reco rd ing  o f  g row th m easurem ents were under-
whfch K ^  !  ?  °  nm  any  reS,u lt from  this « P e rim en t s ince  plant com petitionw h ich  is e xpected  in th is s tudy  will s e t in only w hen the p lan ts a re  a t  least fou r y ears old.

5. IR R IG A T IO N  AN D  S O IL  M O IS T U R E  M A N A G E M E N T  

r  .b ro u g h t  is a m ajo r co n s tra in t th a t p rolongs the im m atu rity  p eriod  a n d  reduces yield 
01 rubber. I he ob jective o f  th is p ro ject is to  find o u t how  far th is co n stra in t can be 

coun tered  by sum m er irriga tion . W a te r is a  scarce  com m odity  in th e  rubber grow ing areas 
d u rin g  sum m er and  there fo re  w ater saving d r ip  irriga tion  m ethods w ere used. T w o field 
experim en ts and  one observational field tria l a re  in progress. O ne field experim ent w hich 
was s ta rted  in 1985 is on  m atu re  rubber and  th e  second  one was s ta rted  on im m atu re  rubber 
du rin g  th e  c u r re n t year. T h e  o bserva tiona l tr ia l a lso  is on  im m atu re  rubber.

Irrig a tio n  trea tm en ts  w ere im posed  d u rin g  th e  sum m er season in all the  th ree  experi­
m ents. R eco rd in g  o f  g row th  and  yield d a ta  was a lso  carried  o u t. T he prelim inary  results 
o b ta in ed  d u rin g  th e  first yea r f ro m  tw o o f  the tra ils  a re  presen ted  below .

Experim en t on  so il m o istu re  m anagem ent d u rin g  m atu re  phase

Irriga tion  trea tm en ts  w ere im posed  from  D ecem ber 1985 and  m onth ly  yield record ing  
of sam ple trees w as in itia ted  from  N ovem ber 1985 (p re -trea tm en t) onw ards. T he effect 
o f  irrig a tio n  on  th e  latex yield was tabu la ted  from  th e  yield d a ta  d u rin g  th e  period  N ovem ber 
1985 to  F eb ruary  1986 (T able  - Ag. 10).

T a  b le  - Ag. 10. E ffec t o f  irrigation on y ie ld

M ean y ie ld  (g  tre e - ' ta p - ')  % red u c tio n
T rea tm en ts  N ov. 8 5 (p re -  D ec . 85 to  F eb . 86 in  yield

trea tm en t) (P o s t- tre a tm e n t)

N o  irrig a tio n 36.67 19.22 47.58
5 1—' t r e e - 1 day 30 21 16.59 45.08
10 1 - '  t r e e - 1 day 30.80 19.88 35.45
15 1 - '  t r e e - 1 d ay 28.88 17.29 40.13
20 l - 1 tree—1 day 31.73 19.08 40.31

T h e  percentage yield red u c tio n  du rin g  sum m er m onths cou ld  be reduced  to  some 
ex ten t by d iffe ren t levels o f  irriga tion . T h e  cum ula tive  effect o f  irriga tion  over a  num ber 
o f  years is to  be s tud ied .

O bserva tiona l tr ia l o n  irrig a tio n  d u rin g  im m atu re  phase.

T he irrig a tio n  trea tm en ts  w ere com m enced  in F eb ruary  1986 and  co n tin u ed  till the  
onset o f  ra iny  season. T h e  m ean  in crease in  d iam e te r o f  p lan ts , in o ne  year, is as shown 
in T ab le  Ag. 11.

T ab le  - A g. 11. M ean diam eter increm ent fr o m  5. 2. 1986 to  13 .1.1987

T rea tm en t M ean  d iam e te r inc rem en t (m m )

C o n tro l (no  irrigation) 12.65
Irriga ted  (10 1 p la n t - ' day-*) 20.98

T h e  effect o f  irrig a tio n  is encouraging.



6 W EED  M A N A G E M E N T  S Y ST E M S
T he objective o f  th is p ro ject is to iden tify  su itab le  herbicides, herb icide-com binalions 

a n d  app lica lo s  for effective and  econom ic weed con tro l in rubber p lan ta tions righ t from 
seedling  nursery  to  th e  m atu re  stage. M ethods include biological con tro l also.

A  to tal o f  10 short-term  field experim ents w ere in progress. F o u r o f  them  were 
com pleted  du rin g  th e  early  p a r t  o f  the  year and  th e  field w ork o f  th e  rem ain ing  five were 
com pleted  tow ards the close o f  the period  un d e r report. O ne  p ro ject on  bio logical co n tro l 
is being  con tinued .

Im position o f  herb ic ide  trea tm en ts  and  reco rd in g  o f  observations were undertaken , 
T he results ob tained  from  the fou r experim en ts com ple ted  a rc  sum m arised below.

1. C on tro lled  D roplet A pp licato rs (C D A ) a re  econom ical an d  effective w ith the herbicide 
‘G lyphosphate ' T he spray volum e could  be reduced  to  15-30 /  h a - 1 fro m  600 /  h a - 1 
fo r conventional sprayers.

2. F o r  co n tac t herb icides like 'G ram o x o n e ', conven tiona l high volum e sprayers a re  better.

3. Useful m icroflora o f  soil is n o t adversely affected by app lica tio n  o f  o rd in ary  herb icides 
on  a sh o it term  basis.

4. A  new  herb icide ’B anvel’ a t  2 /  h a - '  was observed  to  give good co n tro l o f  b ro ad ­
leaved weeds.

5. A  com bina tion  o f  4 / h a - 1 o f  D ow co 453 M E  and  2 / h a - 1 o f  D ow co 433 gave 
effective overall co n tro l o f  weeds.

P relim inary  results o f  the  investigation  on  th e  bio logical con tro l o f  th e  weed Cromolirw  
oderata  using larvae o f  Parechactus pseudoinsulcita ind ica te  success in ru b b e r p lan tations. 
T his s tu d y  is being con tinued .

7 ST U D IE S  O N  IN T E R C R O P P IN G  IN  RU BBER
T h is  s tu d y  w as taken  up  to  find o u t shade  to le ra n t in te rc ro p s th a t can  be g row n during  

im m ature and  m ature  phases o f  the ru b b e r  p lan ta tio n  bo th  in th e  p la in s  a n d  a t h igh  ele ­
vations. T h ree field experim ents a re  in p rogress u n d e r  th is  p io jec t.

O ne experim en t, w here annua l in te rc rops w ere grow n d u rin g  th e  im m atu re  phase, 
has now  reached  the fou rth  year o f  y ielding. R eco rd in g  o f  y ield an d  grow th  m easurem ents 
were ca rried  o u t in th e  experim ental a rea  and  a re  u n d e r  s ta tis tica l analysis.

T he o th e r tw o experim ents w ere sta rted  d u rin g  the period  u n d e r repo rt. T he obectivc 
is to  find o u t su itab le  shade to le ran t perennial tree  in te rc rops tha t can  th rive th roughou t 
t h ;  life period  o f  th e  ru b b e r trees. O ne experim ent is in th e  p lains a n d  in te rc ro p s such as 
coffee, co co a  an d  pepper w ill be grow n with rubber. T he o th e r  experim ent w hich  is located 
in high a ltitu d e  has in te rc ro p s like coffee, cardam om  and  pepper. T he p lan ting  m ateria ls 
o t the  in te rc rops were p rocured  and  raised in po lybags fo r field p lan tin g  in 1987 season.

8. F O R M S  O F  F E R T IL IS E R S  A N D  M E T H O D S  O F  A P P L IC A T IO N

c objectives o f  the experim ents cu rren tly  u n d e r th is  p ro jec t a re  eva lua tion  o f  differen t
“ ! fe rtilise rs in the held , glass house and  labo ra to ry  to  find o u t th e ir  up tak e  losses and  

m o f ^ a t ' D f  p a tte rn  S is  experim ents o f  w hich w o  are  field tria ls , th ree  tria ls a re  in glass
house w ith  po lybag p lan ts a n d  one a  labo ra to ry  study a re  in proercss.

_____• '« “ ■*»<«. reco rd in g  o f  observations, co llec tio n  o f  soil an d  lea f
sam ples and  laboratory  analyses were u ndertaken  based on  the req u irem en t in each  o f  the 
six  experim ents. Prelim inary  resu lts a re  availab le  from  all the  experim ents.

i



(a) Experim ents on form s o f phosphatic fertilisers

T ab le  - A g. 12. M ean dry  w eight o f  cover crop

T rea tm en ts M ean d ry  weight (g)

S u p er p h o sp h a te  %  30 kg  P203 h a - 1 
S u p er p hospha te  ©  45 k g  „
M ussorie  ro c k  pho sp h a te  (w, 30 kg  Pv05 ha-«  
M u sso rie  ro c k  p hosphate  &  45 kg 
Bowl s ludge  @  30 kg  Pa0 j h a - '
Bowl sludge @  45 kg 
N o  pho sp h a te  (con tro l)

37.37
82.28
27.14
27.16
55.08
68.13
16.02

I t  is seen  th a t app lica tio n  o f  p hosphate  increased  the d ry  w eight o f  th e  cover crop. 
B oth a t  30 a n d  45 kg h a - 1 levels, the so lub le  sou rces  o f  P  gave h igher m ean d ry  weights. 
A gain , th e  so lub le  fo rm s perform ed be tte r a t 45 kg level com pared  to  30 kg level.

(b ) Experim ents on form s o f n itrogenous fe rtilise rs

It is observed  tha t th e  n itrogenous fe rtilise rs -U rea . A m m onium  Su lphate  and 
A m m ophos d id  n o t m ake app rec iab le  differences in the  m ean heigh t and  d iam eter o f 
seed lings in  th is nursery tria l.

(c ) E xperim ent on m ineralisation o f nitrogen

Soil a n d  lea f sam ples co llec ted  from  an  ex isting N P K  experim en t on  m atu re  rubber, 
w ith  c lone  R R IM  600, w ere u tilised  fo r  th is  study. P lo ts  receiv ing  0, 30 and  60 kg N  h a-*  
w ere selected . Sam ples taken  a t  7 days, 15 days, one m on th  and  tw o month-; a f te r fe r ti l is e r  
ap p lica tio n  w ere analysed .

Soil n itrifica tion  began from  the 7 th  day . reached  m axim um  on th e  15th d ay  and  
slow ly dec lined  a f te r  30 days. T he am m oniaca l N  co n ten t sharp ly  increased  from  th e  7th 
d a y  a n d  d ec lin ed  a fte r th e  30th day.

T he to ta l N  c o n ten t o f  le a f  in creased  from  th e  7 th d ay  onw ards and  d ec lin ed  slowly 
a f te r  th e  40 th  d ay . N itra te  a ccu m u la tio n  in le a f  began from  15th d ay  a n d  reach ed  m axim um  
betw een 30 to  4 0  days.

(d )  V o la tiliza tion  loss o f U rea
T he gaseous loss o f  am m o n ia  from  25 g o f  u rea  app lied  to  2 kg  o f  su rface  soil kept 

in  sealed  co n ta in e rs  a n d  m ain ta in ed  a t  field capac ity  a n d  a t  h a lf  field  c apac ity  was assessed 
a f te r  72 a n d  144 h ours . T h e  loss tak en  p lace in te rm s o f  m g o f  N  u n d e r  th e  above conditions 
a re  given below.



Period M ositu re  conten t N itrogen  loss (m g)

72 hours F ie ld  c apac ity 28.0
144 hours F ie ld  capac ity 53.0
72 hours H a lf  field capacity 4.2
144 h ours H a lf  field capacity 22.4

l?r^?3^ rved t*ia t voIatalization  Joss o f  N  from  U rea is m ore rap id  a t  field capac ity  
than a t  hall field capacity . A lso th e  to ta l volata lization  loss increased  w ith time.

Plate : 1 Mobile Soil and Tissue Testing L aboratory
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C ollec tion  o f  so il sam ples, app lica tio n  o f  treatm ents in p o t cu ltu re  stud ies a n d  a n a ­
ly tica l w ork  w ere undertaken . T he follow ing results a re  available fro m  th e  above studies.

1. T h e  m anganese sta tu s  o f  soil in  term s o f  exchangeable  and  to ta l, varied am o n g  the 
reg ions K anyakum ari, C alicu t, K ottayam  a n d  D apchari. T h ere  w as also considerab le  
v aria tion  am ong sam ples w ith in  each  region. T he s ta tu s  was h igher fo r  D apchari 
co m p ared  to  the o th e r  th ree  regions.

2. T here was varia tion  in  the  sta tu s  o f  differen t frac tions o f  K  and  to ta l K from  soils o f 
K anyakum ari, M undakayam , T ric h u r  and  C alicu t regions.

10. P O S T  R E C O M M E N D A T IO N  E V A L U A TIO N  O F  D ISC R IM IN A T O R Y  FE R T IL ISE R  
A P P L IC A T IO N

T he a im  o f  the p ro jec t is to  evaluate  the co rrec tness  o f  d isc rim ina to ry  fe rtiliser 
recom m endation  and  th e  possib le  increase in y ield a n d  saving in c o st o f  fertilisers a s com pared  
to  fe rtilise r ap p lica tio n  based  o n  general recom m endations.

T h is  s tudy  was being  carried  o u t in  n ine  large p riva te  e s ta tes  and  la te r ex tended  to 
six m ore  esta tes. T w o ad jacen t b locks in the sam e field w ere selected. In  one b lock , dis­
c rim in a to ry  fe rtilise r ap p lica tion  based on  soil and  leaf analysis was do n e  and  in th e  o ther, 
g enera l fe rtilise r recom m endation  was follow ed. Y ield d a ta  w ere co llec ted  from  the estates 
a n d  th e  co s ts  o f  fertilisers app lied  w ere ascerta ined .

In  tw o esta tes a n  yield increase o f  20 to  25 kg h a - '  o f  d ry  ru b b e r p e r  a n n u m  a nd  a 
sav ing  o f  fe rtilise r c o s t ranging  from  Rs. 90/- to  Rs. 170/- p e r  ha  p e r  a n n u m  w ere no ticed . 
T h e  s tudy  is being pursued .



Biotechnology Division

T here has been w idespread in terest am ong the ru b b e r p ro d u c in g  c o u n tr ie s  to  develop  
a tissue c u ltu re  system fo r p ropagation  o f  the  rubber tree. T o  m eet th e  c ha llen g e , th e  tissue  
cu ltu re  laboratory  a ttach ed  to  the P lan t Physiology D ivision o f  th e  In stitu te  has been  recen tly  
upgraded  as a  fullfiedged research division. A d d itio n a l personnel requ ired  u rgen tly  have 
been appoin ted  and  a re  in position . In vitro p ropaga tion  system  has been deve loped  by 
utilising som e o f  the  com m ercially  successful clones. Shoot tip s  w ere harvested  fro m  c lona l 
populations and  grow n in  tissue cu ltu re  m edium  w here th e  shoo t and  ta p  ro o t d eve lopm en t 
was com pleted within weeks* tim e. T he roo ted  p lan ts  have  successfu lly  und e rg o n e  the 
process o f  hardening  and  they  have been transferred  in to  po lybags con ta in in g  so il. (P la te  1) 
T he p lants look phenotically  sim ilar to  th e ir  respective p a ren t c lo n e  o f  o rigin.

Several tissue cu ltu re  system s a re  being experim ented  upon w ith  th e  u ltim a te  goal 
o f  c ro p  im provem ent. B ioehiem ical charac te risa tion  o f  the tissue cu ltu re  derived  p lan ts 
a nd  the ir  respective original clones, som atic  em bryogenesis, o rganogenesis, m eristem , 
sh o o t tip  and  th e  an th e r cu lture  e tc . a re  program m ed.

Plate 1: Polybag p lan t raised by shoot tip  culture T echnique.



Botany Division

T h e  B otany D ivision co n cen tra te s  o n  tree  im provem ent, p ropaga tion  techniques, 
cy togenetics, an a tom y  and  germ plasm  co llec tio n  and  conservation . T h e  m ajo r areas o f  
research  ac tiv ities in c lude  b reed ing , o rie l selection , m u ta tio n  and  polyploidy breeding, c lone 
eva lua tion , cy togenetics, bark  and  w ood anatom y , propaga tion  techniques, h o rticu ltu ra l 
m an ipu la tions, genetic  s tud ies, floral biology, in tro d uc tion /co llec tion  and  conservation  of 
germ plasm  a n d  id en tifica tion  o f  early  selection  param eters.

I . H ybrid isation  and  Selection

T h e  c o n v en tio n a l m ethod  o f  h y b rid isa tion  a n d  selection  is an  acccp ted  m ethod  o f  tree 
im provem en t in H evea brasiliensis. T h is  has brough t a b o u t significant achievem ents in 
im proving  th e  q u a lity  o f  p lan tin g  m ateria ls  a nd  thereby boosting  th e  p ro d u ctio n  poten tia l.

D u rin g  1986 f low ering season, a  to ta l n um ber o f  12899 hand  po llin a tio n s w ere a ttem p ­
te d , from  w h ich  4 .14%  fru it  se t was o b ta ined . T h e  re su ltan t seed lincs (1394 num bers) 
belonging  to  56 cross  com b in a tio n s w ere estab lish ed  in a  seed ling  n u rs e ry a t  R R II. A  selec­
tio n  o l p rogen ies from  these seed lings have been p lan ted  w ith  su itab le  lay o u t fo r nursery 
observa tions o n  th e  fam ilyw ise perform ance.

R egu lar y ield  reco rd ings fo r th e  c lo n e  tr ia ls  u n d e r  tapp ing  and  an n u al g irth  record ings 
w ere c o n tin u ed . In  1956 H P  tria ls, ( in  p an e l D ) R R II 300 c o n tin u ed  lo  be  the highest y ielder 
w ith a n  average y ield  o f  151.91 g t r e e - 1 t a p - 1 d u rin g  th e  year.

Based on  y ield  d a ta , five second  se lec tions w ere m ade from  th e  1954 H . P. series. 
T a b le  1 gives th e  y ie ld  d a ta  o f  these selections.

T ab le  B ot. I M ean y ie ld  (g  tree—1 lap—')  o f  the  second selections

C ode 5 years 10 years 15 years 20  years

H P 185 49.67 89.73 102.30 100.04
H P  187 48.22 71.89 85.71 91.06
H P  204 42.73 114.49 115.16 94.91
H P  223 48.90 84.26 94.20 96.35
H P  372 50.98 73.76 91.69 104.27

Seven second se lec tions w ere also  m ad e  from  1971 H P  series based  on yield a n d  ten 
second  se lec tions from  1970 H P  series w ere iden tified  based  on  to le ran ce  to  ab n o rm al leaf 
fall d isease.

S ta tis tica l ana lysis on  sim ple , p artia l and  m u ltip le  co rre la tio n s o f  nursery  yield with 
re la ted  c h a rac te rs  such  a s  h e ig h t, g irth , n u m b e r  o f  latex vessel row s and  ba rk  th ickness was 
c a rr ied  o u t using d a ta  from  c lones re su ltan t o f  1982 H P  series. T he resu lts show  th a t nursery  
y ield  o n  te s t tap p in g  w as positively  co rre la ted  w ith  all o th e r  characters.



X 2 X3 X4 X 5 (B ark  th ickncss)

Yield (X I) 
H eight (X2) 
G irth  (X3) 
N o. o f  latex 
vessel rows 

(X4)

0.5179** 0.4880** 0.3577** 
0.8431** -0.0345  

-0.0090

0.3835*
0.2313
0.2922*
0.3703**

*P Z.0.05 ** P  .10.01

Studies on partia l co rre la tions revealed tliat am ong  th e  ch arac te rs  s tu d ied , th e  n u m b e r  
o f  latex vessel row s is the m ost im portan t c harac te r in fluencing  n u rsery  y ield . T he ch a ra c te rs  
stud ied  could  a cco u n t for 43 % o f  yield variability .

T ab le  Bot. 3. Partial correlations o f  nursery y ie ld  with related characters

X 2 X3 X 4
X 5

(B a rk  th ickness)

Yield (X I) 0.2773* 0.7580 0.3647** 
G irth  (X 2) 0.7747** -0.1387  
H eight (X 3) -0.0634 
N o. o f  latex vessel 

row s (X4)

0.1603
-0.0545

0.1709
0.2992*

*P £0.05 **P £0.01 M ultip le  co rre la tio n : 0.6566**

A n a ttem p t was m ade to  im prove the m ethod  o f  test tap p in g  by  tak in g  in to  co n s id e r-  
a d o n  g irth  an d  yield a t  d ifferent grow th  phases o f  th e  tree . T h e  d a ta  on ' im m atu re  am i 

e i v e n ^ l i b l ™ ^  8 P ' ’!CC<ll" 'SS w ere analysed  a n d  th e  re su lts  arc

T ab le  Bot. 4. Correlations am ong g irth  m d  y ie ld  fa c to r s  a t im m ature and  mature phases

Yield
Test tapping  A t test 
^  I I I  M ean  tap p in g

G irth  
A t  regu - G ir th  
la r  op e - incre- 
n in g  m en t on  

tap p in g
Yield a t 
first y ea r o f 
regular tapping 
M ean yield over 
five y ears o f 
regu la r tapping  
M ean  yield o f 
test tappings 
Y ield increm ent 
on  tapp ing

0.4313** 0.5287** 0.5343** 0.5456** 0.1869* 

0.2037* 0.2702** 0.3309** 0.2931** 0.0800 

—  0.4630**

0.2248** —  

0.1832*

—  0.7023**
**P £0.01 *P £0.05 ~ ---------------



G irth  a t  regu la r 
op en in g

G ir th  a t  fifth 
y ea r o f  tap p in g

G ir th  a t  te s t 
tapping 0.7939** 0.6097**
G ir th  a t  regular _
opening 0.8683**

**P z:o.oi

These resu lts reveal the influence o f  g ir th  increm en t on  tap p in a  o n  yield and  the 
re la tionsh ip  am ong the charac te rs . T he d ro p  in the  degree o f  re la tionsh ip  betw een th e  test 
ta p  yield and  m atu re  y ield  a f te r  a  few  years o f  tap p in g  can  be a ttr ib u te d  to  the high influence 
o t g irth  increm en t on  tapp ing  on  th e  yield in crease on tapping .

2. O rte t Selection

O rte t se lection  is one o f  th e  earliest m ethods, s till being  co n tin u ed , for tree  im prove­
m ent in Hevea. L arge p o p u la tio n  o f  seed ling  genotypes a re  screened  for desirab le  
ch a rac te ris tic s  and  th e  ones w hich  a re  selected  based  on  prelim inary  observations are 
sub jec ted  to  rigorous observations a n d  final se lec tions m ade. T hese a re  m ultip lied  and  
tested  in th e  field in differen t phases. T h is  ap p ro ach  has resu lted  in  the  deve lopm en t o f  the 
p rim ary  c lones, som e o f  w h ich  a re  p o pu lar even  today.

Forty  th ree  o rte t c lones co llec ted  from  various sm all ho ld ings a n d  th e  C E S . C hethacka l 
w ere vegetatively  m u ltip lied . T he b udded  stum ps w ere p lan ted  in  po lybags a t  th e  Hevea  
b reed ing  sub-station , N e ttan a  (K arn a tak a ), fo r lay ing  o u t sm alt sca le  tr ia l du rin g  1987 
p lan tin g  season. T h e  sou rce  bush  b udw ood  p lan ts  w ere p ro p erly  m ain tained  a t  the R R II 
nursery . Seven o r te t  c lones m ain tained  a t  th e  R R II  nu rsery  w ere test tap p ed  and  y ield  fo r 
five cycles o f  test tap p in g  (10 test tapp ings e ach ) w ere reco rd ed  a n d  th e  d a ta  a re  sum m arised 
in  T a b le  6.

T a b le  Bot. 6. Girth a n d  y ie ld  o f  o n e ts , test tapped  in the nursery

C o d e

Y ield  (g t r e e - i t a p - >»)

a t opening 
(cm)

Jan A pril June Sept O c t M ean

C  70 16.00 7.88 9.52 24.50 27.83 44.17 22.78
C  140 17.33 7.69 12.45 27.27 47.26 61.67 31.27
T  1 16.71 7.64 12.07 8.43 23.57 31.43 J6.63
T  2 16.50 7.82 13.98 18.75 20.00 28.75 17.86
P  0 15.2.2 3.64 3.30 9.17 9.00 17.22 8.47
C  150 14.60 3.19 5.38 12.20 15.40 28.00 12.83
C i 15.40 6.40 8.71 9.20 8.80 19.00 10.31

F ro m  a  large esta te  a n  a rea  o f  176.09 ha  com prising  44364 seed ling  genotypes were 
system atically  screened  an d  211 po ten tia l m o th e r trees w ere identified. T h e  yield o f  these 
tree s  was reco rd ed  fo r one year (fo u r d ifferent seasons). Seventy o ne  h igh  yield ing  m o th e r 
trees w ere selected  a n d  b ranches w ere c u t b ack  fo r  p ro d u c tio n  o f  b udw ood. F o rty  six clones 
fro m  these se lec tions w ere budgrafted  and  a ttem p ts  a re  u n d e r w ay to  estab lish  a ll th e  availab le 
p lan ts  in so u rce  budw ood nursery  fo r fu rth e r m u ltip lica tio n  and  laying o u t field tria ls  d u ring  
1988 p lan ting  season. B ark sam ples o f  a ll th e  selections w ere sec tioned  and  stud ied  for 
an a to m ic a l ch aracters.



From  ano th e r large esta te , an area o f  106.75 ha  com prising  33222 seed ling  genotypes 
were screened and  213 po ten tia l m other trees w ere identified . Y ield o f  these se lec tions w ere 
reco rded  d u ring  five different seasons. O f  th e  trees. 7.65 per cen t w ere d isca rd ed  d u e  to  
brow n bast and  1.88 per cent were lost d ue  to  w ind dam ages.

Y ield o f  a  repo rted  high y ielding o rte t from  a sm all holding w as reco rd ed  from  
January  to  D ecem ber, along  w ith  o th e r c lones like R R II 105 and  R R I 1 118. D R C  sam ples 
were also collected .

3. Special Techniques in Breeding
T he genetic  base in Hevea being narrow , the  ob ject o f  the p ro jec t is lo  b ro ad en  the 

genetic  base by em ploying chem ical and  physical m utagenic  agents, select d e sirab le  g eno types 
and  evaluate  th e ir  perfo rm ance  in field trials.

G ir th  m easurem ents a t  th e  tim e o f  opening  was reco rded  in th e  1977 tria l la id  o u t  w ith 
clones developed  from  irrad ia ted  m aterials. T he d a ta  co llec ted  ind ica ted  th a t fo u r  o f  the
clones show  m ore v igour a t  opening  com pared  to  th e  con tro l c lone. R R II 105. A sum m ary  
is g iven in T ab le  7.

Table  Bot. 7. Vigour a t opening o f  clones ra ised  fro m  irradiated m aterials  

C ode V igour a t  op en in g  in cm,

57.65
I  64.33
= 60.00

! ’  59.97
«  57.67
£  62.67

59.94

45 6411
R R II 105 (con tro l) 57.64

chrom osom e com plem en t being 2n =  72. po lyp lo id  n a tu re , the

4. Evaluation o f C lones
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C lone
M ean yield 
over fou r 

years g  tree->  t a p - 1

G ir th  a t 
opening 

(cm )

V irgin bark 
th ickness 

(mm)

R R II  5 57.46 63.80 9.84
RRTI 104 46.75 54.90 10.94
R R II 116 52.14 62.30 9.66
R R IM  513 47.73 56.30 8.55
R R IM  519 46.02 56.79 10.10
R R IM  600 49.05 59.64 9.17
R R IM  628 58.33 54.21 8.85
PB 206 49.12 56.20 8.88
PB 213 42.28 52.89 9.44
PB 217 40.07 58.42 9.47
PB 5/76 38.90 59.02 9.43
T jir  1 

(co n tro l)
44.44 59.44 10.16

S.E 4.04 2.09 0.32
C .D 11.85 6.12 0.94

A m ong th e  c lones tr ied  R R IM  628 and  R R II  5 reco rd ed  th e  h ighest y ield.

D a ta  on  yield a n d  g ir th  o f  1966 c lone tr ia l consisting  o f  seven selections o f  R R II  100 
series c lones w ith  T jir  1 a s  c o n tro l over ten  years o f  tap p in g  is given in  T a b le  9.

T ab le  Bot. 9. M ea n  y ie ld  a nd  g irth  o f  R R I I  clones in  large scale tria l over ten years

C lone P arentage
Y ield 

g  tre&-> t a p - 1
G irth
(cm )

Brown 
bast (%)

R R II  101 T jir  1 X A V R O S 255 16.85 68.67 11.11
R R II  102 T jir  1 X  G l 1 24.89 65.69 3.45
R R II  105 T jir  1 X G l 1 66.71 74.54 8.57
R R II  106 T jir  1 X M il 3/2 20.92 74.98 8.82
R R II  109 T jir  1 X M il 3/2 39.93 92.98 8.57
R R II  110 T jir  1 X H il 28 37.95 90.80 5.26
R R II 111 T jir  1 X H il 28 39.53 100.91 5.41
T jir 1 
(co n tro l)

P rim ary  c lone 31.08 82.03 8.82

O u t o f  the  nine R R II 200 series c lones (1973 tria l)  w ith  P R  107 a s  co n tro l in a  large 
scale tria l, R R II  206, 208 a n d  203 w ere th e  to p  y ielders (T ab le  10).



P arentage M ean yield a t  5 th  y ea r o f  tap p in g
(g t r e e - 1 t a p - 1)

R R II 201 
R R II 202 
R R II 203 
R R II 204 
R R II 205 
R R U  206 
R R II 207 
R R II 208 
R R II 209 
PR 107 
(con tro l)

T jir 1 X PB 25 58.79
PB 86 X Mil 3/2 58.51
PB 86 X M il 3/2 60.03
PB 86 x  M il 3/2 55.57
PB S6 X BD 10 41.90
M il 3/2 X AV RO S 255 63.56
M il 3/2 x  A V R O S 255 47.33
M il 3/2 X A V R O S 255 61.08
M il 3)2 X BD 10 50.06
Prim ary clone 41.35

a m u a w J  o f  w / a L ^ e n ' ' ,  ^  ° f  a '” ‘' " e ' G T  1 ™  a v e rag e '

d u r i B g ^ W ^ n a w i ^ r r l b f c  ^ " e s  r e “ r d ' d  y i e ld s  t h a n  th e  c o n t r o l  C T  ,

T ab le  Bot. 11. A verage annua! y ie ld  o f  R R IC  c lo n es  

_____ C lo n e s  Y ield  (g  t r e e - 1 t a p  —1 i

R R IC  36 7 7 Z . -----------------------------------------------------------------
R R IC  102
Nab 17 f A l
R R tC  100 f;* *
r r i c  m
R R IC  7 g .6 5
R R 'C  45 ” .12
G T  * (con tro l)_____________  33 'gp

an d  regular y ie ld ^ re c o rd in g ^ w e ^ e ^ 'r r ie d 'o ih ^ A ^ b lo c k 't r f a r3 ! °*, ^n e t,/ o r  ' “ PP^'S  in 1986in an esta te  du ring  1986. block  tria l o f  e igh t c lones was tak en  up

1986, th ree  large scale  tri'a fcP often 'm odern  S c s i r t M Z t  ° lled  ' , ' ,h  p " Ivl,aE P ,anl!" 1,1 
o th e r  tw o a t M eghalaya. O f  these one t r i i l  a i i -n u p ’ o ne  a t  Guvvahati and  the 
d /3  system s o f  tapp ing  '  ’ OOC tn a l  d t M eghalaya is in ten d ed  fo r  tes tin g  d /2  an d

m u ltip lica tion  C t a “  w m  “ » l ie d  > ° «w > 's la te s  f o r

5. Estim ation of G enetic P aram eters  in Hevea

in  t r e e  b re e d in g . f f f  t o n g d ^ r S ' o ^ b r e e T n g  S ' K r ™ 0 ° f  lh =  . im p o r ta n t  p r o b le m ,
® stud ies and  possible gene tic  advancem em  o f  o? H e v e a  r e m a in s  a  h in d r a n i  e lo  
m oun t im portance to  have a n  t a S f f t i T  J l *  i  r o p '  l. " ‘h i> c o n te x t ,  i t  is  o f  p a ra -  an  investigation in to  th e  genetic  p a r a m e te r s  lo r  sp e c if ic



charac te rs  o f  selected  clones. W ith a view to  study ing  the g enetic  param eters fo r ch aracters 
o f  b reed ing  value and  to  assess th e ir  possible use as paren ts in breeding  program m es, work 
on  th is  line  was in itia ted  d u rin g  1986.

O pen p o llina ted  progenies o f  th ree  c lones viz. G T  1, T jir 1 an d  R R IM  600 were 
field p lan ted  d u rin g  1986 p lan ting  season. O pen pollinated  progenies o f ten  clones were 
raised  in th e  nursery as fam ily b locks fo r field p lan ting  du rin g  1987 season. G enetic  p a ra ­
m eters such  as heritab ility , variance  co m p o n en ts , genetic  gain , gene tic  d iversity , paren t 
offspring  regression , heterosis e tc . a re  in tended  to  be investigated .

6. In troduction, Collection and  C onservation of Germ plasm
C ro p  im provem ent program m e should  necessarily  have a broad  genetic  base and  this 

is m ore vital in perennial cro p s w ith long b reeding  cycles. C onsidering  th e  im portance of 
conserv ing  th e  ava ilab le  germ plasm , a ttem p ts  have been taken  to  establish a  germ plasm  
nursery . R ecognising the significance o f  b roaden ing  th e  genetic  base, th e  In ternational 
R u b b e r R esearch  an d  D evelopm ent Board (IR R D B ) launched  an  expedition  to  th e  A m azon, 
th e  c en tre  o f  o rig in  o f  H evea, and  co llec ted  w ild genotypes. T he genotypes were m u ltip lied  
a n d  a re  now  being d is trib u ted  to  m em ber institu tes.

A ctiv ities  w ere c o n tin u ed  fo r th e  in tro d u c tio n  o f  w ild B razilian  germ plasm  fro m  the 
M alaysian sou rce  bush  nursery . Six h u ndred  genotypes w ere in tro d u ced  and  transferred 
to  the N o rth  East. G eno types a lread y  received in the  previous tw o consignm ents have been 
m ain ta ined  w ell. G ap  filling has been do n e  and  the nu rseries w ere m ain tained  properly.

T h e  c lo n e  m useum  a t R R II  was m ain ta ined  p roperly . G a p  filling was ca rried  o u t 
u sing  po lybag  p lan ts belonging  to  111 genotypes. Investigations o n  m inor la tic iferous 
p la n ts  a re  being  in itia ted .

Ind ig en o u s a n d  exo tic  genotypes, com pris ing  o f  o ld  p o p u la r clones, m odern  clones, 
o r te ts  a n d  ex p erim en ta l c lones, co llec ted  a n d  conserved  so far. and  m ain ta ined  in  th e  R R II 
gene ban k s a re  a s  follow s.

T a b le  Bot. 12. G enotypes conserved

O rig in G eno types conserved

M alaysia 77
Indonesia 10
Sri Lanka 14
Sou th  A m erica 5
Liberia 1
T h ailan d 3
C h ina 3
In d ia 103
W ild  B razilian  c o llec tio n 638

7. Evaluation o f G erm plasm
W ith  a  view to  eva lua ting  th e  c h a rac te rs  o f  th e  genotypes w hich  w ere available ind i­

genously  a n d  a lread y  conserved , th ree  germ plasm  g ardens w ere estab lished  du ring  1977-81. 
T hese  germ plasm  m ateria ls  w ere u n d e r  observations. T w o h u ndred  genotypes from  the 
B razilian co llec tio n  w ere estab lished  in source bush  nursery.

T he first g erm plasm  g arden  a t  th e  C en tra l E xperim en t S ta tion  o f  the  R R II was opened 
fo r  tapp ing  and  regu la r reco rd ings w ere ca rr ie d  o u t. B ark sam ples w ere c o llec ted  fo r a n a ­
to m ic a l s tud ies. O bservations on  w in te ring  and  flow ering, w ind-dam age, p ink  disease etc .,



Fig. 3
Fig: Boi 1 A genotype w ith wavy m argined leaves: F ig • Hot 2 verv
prominent Ira f  scars on certain genotypes; F ig: Bot. variation in ' size and
shape o f  leaflets in a genotype. na



o f  the co m p o n en t c lones in all th e  th ree  rep lica tio n s w ere reco rd ed . A nnual g irth  m easure­
m en ts  w ere do n e  in a ll th e  gardens.

O ne series o f  test tapp ing  was c a rr ie d  o u t on  100 g enotypes a rrived  in the  first consign­
m ent o f  B razilian germ plasm . T hese genotypes u e re  screened  fo r various m orphological 
ch a rac te rs  a lso  (F ig . Bot. 1-3). S c io n  height, basal d iam eter, num ber o f  flushes e tc . were 
also  reco rd ed . T h e  stem  po rtion  a t  a heigh t o f 9 cm  was p rick  tapped  an d  the latex drops 
w ere co llec ted  a nd  quantified  a f te r  d rying. T he d a ta  is sum m arised  in T able  13.

T ab le  Bot. 13. Growth param eters (m ean) a n d  dry  weight o f  rubber o f  the  100 genotypes 
fro m  Brazil

Scion  Scion  N o. o f  T o ta l N o .o f  L ength W eight
heigh t d iam e te r flushes N o. o f  leaves in o f  th ird  o f

S ource  (cm ) a t  base +  S D  leaves 3rd flush flush latex
+  SD  (m m ) ±  SD ± S D +  SD +  SD (g )+  SD

R O /J/05 134.11 ±  I3 .7 2 ± 3.80 + 34.27 + 11.69 + 11.50+ 0.021 +
22.3 2.7 0.62 6.40 1.82 3.78 0.027

R O /JP /3 118.88 +  12.18 + 3.53 + 27.70+ 9.65 + 10.29+ 0.011 ±
23.62 LSI 0.51 5.18 1.77 1.99 J3.008

M T /IT /14 121.74+ I2 .6 4 ± 4.14 + 36.81 ± 10.81 + 11.74+ 0 .0 2 2 +
23.05 2.35 0.59 8.7 1.36 2.44 0.014

G en. 125.71 +  12.95 ± 3.92 ± 34.35 + 10.94+ 11.42 + 0.017 +
m ean 23.54 2.63 0.68 8.07 1.75 2.96 0.009
C on tro l 89.88 ±  10 .20± 3 .6 0 ± 2 5 .4 4 + 10.20+ 10.40+ 0 .038+

16.92 1.30 0.55 5.37 1.92 2.79 0.022

T h e  genotypes exh ib ited  w ide variab ility  w ith  respect to  a ll th e  ch arac te rs  studied. 
T h e  average d ry  w eight o f  ru b b e r  in th e  latex was 0.017 g  in co m p ariso n  to  0.038 g  in  the 
con tro l.

T h e  geno types in  g enera l seem  to  be  m ore v igo rous than  the c o n tro l. V isual obser­
v a tions fo r ce rta in  com m on  diseases ind ica ted  th a t the  c lone M T /IT /14/30/108 is susceptible 
to  sh o o t ro t c aused  by Phvtophthora  spp. a n d  M T /IT /14/30/1, 30/6, 30/12 etc . a re  susceptible 
to  Gloeosporium  spp.

8. C ytogenetical Investigations
C y togene tica l s tud ies  a re  necessary  for th o rough  und erstan d in g  o f  the  genetic  system 

o f  th e  species an d  a re  ex p ec ted  to  th row  ligh t on  th e  segregation  o f  h eritab le  v aria tions a nd  the 
beh av io u r o f  ch rom osom es in som atic  a n d  m eio tic  cell d iv isions. Investigations on the 
m eio tic  system  o f  po lyp lo ids, iden tifica tio n  o f  m ale ste rile  c lones and  possib ility  o f  evolving 
a  sem id w arf c lone have been  taken  up.

A  na tu ra l tr ip lo id  was iden tified  a n d  is th e  first rep o rt in H . brasiliensis. M eiotic 
s tud ies  have c onfirm ed th a t th is  is a  tru e  tr ip lo id  w ith a  c h rom osom e com plim en t o f  2n =  54.

D etailed  s tud ies  on  th e  m eio tic  b ehav iou r o f  in d u ced  te trap lo id  o f  R R II  105 were 
ca rried  o u t.  T he m eio tic  d a ta  from  50 po llen  m o th e r cells w ere reco rd ed  in com parison 
w ith those o f  d ip lo id  R R II  105. M eiosis in the  d ip lo id  H evea  was no rm al w ith th e  form ation  
o f  18 b ivalen ts a t m etaphase  1. H ow ever, th e  s tick in ess  o f  ch rom osom e is a c om m on  feature. 
D eta ils  o f  ch rom osom e a sso c ia tio n s a t  m etaphase  I in th e  in d u ced  polyp lo id  a re  given in 
T ab le  14.



A ssocia tions T o ta l N o. o f  Range
cells analysed

U nivalents 50 1-9
Bivalent* 50 21-32
TrivaJents 50 0 -4
Q uadrivalents 50 q _4

The induced  po lyploid show ed th e  fo rm ation  o f  a  large nu m b er o f  b iva len ts a n d  a 
tew  univalents and  m ultivaients.

Studies on  th e  progenies o f  a natural m u tan t have show n fo u r seg rega ting  types

more8 l S u r : T f  StUdied M d  lhe in te rm ed ia te  fy p e S h o w e dm ore vigour, r o r  tb c  dw arf, the num ber o f  leaves w ere m ore, w here as th e  p e tio le  length  
and  mtervvhorl length  were less com pared  to  those  o f  o th e r types an d  the con tro l.

9. Floral Biology and F ru itset in H evea brasiliensis

F ru itset in Hevea brasiliensis is low, bo th  in the case o f  han d  p o llina tion  and  un d e r 
K S  S Z  were intiti3 led  w ith  the ob jec t ive o f  im p ro v in c  the
open  poUmaUon P o "m a t.o n  and  the o th e r un d e r n a tu ra l co n d itio n s  fo llow ing

e row th  using a  H u o r e S c c  S i o j l  8 W ®  “ ^  P° " C"  lUb‘

d A m o L fr, h , ' f  ^  ’ " T ?  !ign iflcam  li f f e r tn c c s  am ong 
superio r to  th e  re ^ w lt& T e sp e c t t o i i ^ U ^ r i i i l s e t ^  S tr ’ ^ f o l l o w i n g  w ere fo u n d ........

Treatm ent ’
, _ In itia l fru itse t
I O A  3 sprays a f te r  po llina tion  c

2. N u trien t m ed.um  app lica tio n  o n  lh e  stigm a p r io r  to  po l.in atio n  56 69 V

4 s s s r a a j ! i 799;
4. C ontro l-C onventional m ethod  - / y -Vo

Th a 16'14%

low fru itse t un d e r m' a " S ° f  ? o rnba lin® lhe

w e ,  reco rded  fro m s e t a e d  branches, th e  m ean v a l S ^ S



T ab le  Bot. 15. 0 * |  counts a t three intervals a fter cessation o f  flow ering  (mean no. o f  fru its ,  

SI. N o . T rea tm en t f  m onth

J. N o  sp ray  45 33
2. W ater spray  57 33
3. B orax  6 3 '67
4. G A  3
5. U rea

2 m onths 4 m onths

30.33 2 0 3
48.00 42.00
58.00 58.33

7 3 3 3  71.67 78.00
_ 49.00 42.33 44  33

6. O rth o p h o sp h o ric  ac id  76 00 fi3 6?  ^

7. Urea-t-Orthophosphoric acid 68.33 64.00 cq 67
8. U re a  +  G A  3 7g 33 ?Q 33 '
9. U rea +  B orax ______________  563 3  ^  ^

f r u i t s e S K  ^ e 'e n tfo V ” 1̂  Signif,ca” '  ?® ;cts. d ue  to  trea tm en ts w ith

w ere'fo 'und5 e r  trea tm en ts a n d  n V ri^ if ic a n t°d ilfe re n c e s  a m ong trGUmMUs

10. Anatom ical (G eneral) Investigations

o ccu rren ce  o n n trax y Ia™ Cphloem^,,,e  ” " “ * * •  Sl0m ,i,al f a “ “ K*  “ m b' al « • * »  « »

T h e  p srio d ic ity  o f  cam bial ac tiv ity  and  la tex  vessel fo rm atio n  varied  from  season  in 
season  a n d  a  positive  co rre la tion  betw een cam bial ac tiv ity  and  latex vessel fo rm ation  was 

e Sllld ,le d - T he y*eId a lso  show ed a positive  re la tio n sh ip  w ith  th e  n u m b er 
R n i t t  nn  f h  T  a n d . lhe n u ™b e r o f  cam bial layers excep t d u rin g  the d ro u e h t p eriod  

r  ° bber vatl0 '^ ,  stud ies a re  being ex tended  to  e igh t c lones a n d  sam ples were 
co llec ted  fo r  p rocessing. O bservations a rc  being  reco rded .

T he occu rren ce  o f  in traxylary  phloem  was observed . O bservat ions o n  one year old 
tw ig j, co llec ted  from  eight clones, in d ica ted  a  positive re lation  betw een the num ber o f  pro- 
tap p in g  8r0UpS’ nu m b er o f  in traxylary pholem  g roups a n d  th e  ra te  o f  g irth  increm en t on

C lona l differences w ere observed w ith  regard to  stom atal fea tu res  an d  organ ograohic  
v aria tio n  was also  no ted . D ifferences w ere no ted  in th e  frequency  and  ap e rtu re  size o f  
p e tio la r s tom ata  betw een clones to le ran t an d  susceptib le  to  abnorm al le a f fall d isease 
F u rth e r  s tu d ie s  revealed th a t le a f re ten tion  percentage had  negative co rre la tio n  w ith stom atal 
f requency  (P  0.01), length  o f  stom atal ap e rtu re  (P  0.05) a n d  th e  a p e rtu re  index (P  0.01).

L eaf a n d  tw ig sam ples w ere co llec ted  from  ten  c lones fo r de ta iled  study. T he sam ples 
a re  u n d e r  p repara tion  a n d  observation . Sam ples w ere also co llec ted  fo r de ta iled  struc tu ra l 
s tu d ie s  o f  b u d s and  th e  m ateria ls a re  being processed  fo r m icroscop ical observations.

11. B ark Anatom ical investigations

T he p ro jec t was taken  up  with a  view to  m aking detailed  s tud ies  on the q u an tity  
d is trib u tio n  a n d  o r ien ta tion  o f  la tic ife rs , size a n d  d is trib u tio n  o f  p h lo ic  rays, in terrelationsh ip  
a m o n g  s tru c tu ra l features and  also  th e  influence o f  s tru c tu ra l variab ilities on  yield and  
s eco n d a ry  charac te ristics.



D etailed studies have been m ade on the stru c tu re  o f  th c  bark  o f  ten clones and  the 
clonal variabilities w ith regard to  the  density  and  size o f  ray groups, density  o f  la tic ife rs  per 
row per un it c ircum fcrence  o f  the tree , d iam eter o f  la tic ifers and  the ex ten t o f  anastom oses 
betw een la ticifers. C lonal variability  was highly significant w ith regard to  the density  o f  
ray  g roups, ray height, ray w idth in the la tic iferous layer a nd  la tic ife r charac te rs . L a tic ife r 
area index had  a  positive relationsh ip  and  the density  and  w id th  o f  p lilo ic i rays a  negative 
re la tionsh ip  w ith yield. I t  was ind icated  tha t the  la tic ife r area  index and  th e  o rien ta tio n  o f 
la tic ifers influence yield o f  different clones.

Bark sam ples were co llected  from  eight year o ld trees belonging to  ten  c lones and  were 
s tud ied . O bservations were taken  on  thc total num ber o f  func tio n a l latic ifers. C lonal 
differences w ere n o ted  in the  m ean num ber o f la tic ife rs  and  a sum m ary  is g iven  in tab le  16.

T able  Bot. 16: Number o f  laticifers in virgin bark

SI. No. C lone M ean no . o f  
la tic ife r  row s

1 R R IC 7 12.06
2 R R IC 36 14.35
3 R R IC 45 9.09
4 R R IC 52 6.45
5 R R IC 100 11.42
6 R R IC 102 12.02
7 R R IC 104 11.35
8 R R IC 105 7.48
9 N ab 17 13.98

10 G T 1 10.56

w ork is in progress.------------  y reco rded  a n d  fu rther

S am ples o f  virgin bark  and  renew ed bark  co llec ted  from  ten  c lones, o f  d iffe ren t origin 
w ere observed  an d  the results are  being  co llec ted . u m e n .n i o rigin,

brarKk co ll“ *«l from  1966 tria l, belonging  to  e igh t c lones a rc  u n d e r  obser- 

M d ™ s o ? ta r k “ ru efu re  " " "  "  W d  001 in " , r “  triills f° r  detailed

12. Wood Anatomy o f Hevea

J -n crease in  th e  dem an d  o f  tim ber and  sho rtage  o f  w ood necessita tes exp lo ra tio n  o f  
J b ' e sources R ubber wood is a ligh t hardw ood  and  can  be  used for various pu rposes 

f n f n r m ? f f o ,a  fh  CK A lthouSh m uch w ork  has been do n e  on th e  trea tm en t a spec ts ,
V i ,  b a s |c  s tru c tu re  o f  ru b b e r w ood is m eagre. S tud ies  have th e re fo re  been  

u p  o n  ru b b e r w ood , w hich  is ava ilab le  in th e  co u n try  in su b stan tia l quan tity .

o r e o a r e ^ T ^ ^ i n  t L er^ 1,eClKed ^ " V 36 yea!  ° ld lrees o f  one c lone a n d  * o o d  d iscs  were p repared  a t 60 210 and  360 cm  heights from  th e  g ro u n d  level. T ension  w ood zones 
w e re  traced  a n d  thc a rea  o ccup ied  was ca lcu la ted  using A C D .

fr.rt, bloc* s. o f  w ood o f  each  w ood d isc  w ere p repared  and  w ere fixed in FA  A  for

S 3  S S S a o £ “ ” a '  S,UdlK ° f  r,bres miic e ra te d  and



T he wood d iscs  show ed p rom inen t grow th  eccen tric ity . F resh ly  sawn and  unpolished 
d isc s  show ed a broad  lu strous a nd  w ooly tension  w ood zone in c o n tra s t to  th e  rem ain ing  du ll 
norm al w ood zone. T ension  w ood was m ostly  c o m p ac t (F ig-B ot: 4) b u t diffused gelatinous 
fibres w ere also  seen. T h e  tension  w ood (tension  a rcs) w ere m ostly  co ncen tra ted  tow ards 
th e  cen tra l zone su rro u n d in g  the p ith . T a b le  17 illu s tra te s  th e  com para tive  analysis o f  the 
a rea  occu p ied  by tension  w ood and  no rm al w ood.

T ab le  B ot. 17: A rea  occupied by  tension wood and  norm al wood (a n 2) and their percentage

Sam pling
height
(cm )

Surface  
a rea  o f  wood 

d isc

A rea  o f  
p ith

A rea o ccup ied  
by tension  %  o f 
w ood (T W ) TW

A rea occupied  
by norm al 
w ood (N W )

% o f
N W

360 706.86 0.95 251.97 35.64 454.89 64.36
210 774.43 0.46 227.46 29.37 546.97

60 1182.07 0.45 99.87 8.45 1082.20 91.55

T h e  p roportion  o f  tension  w ood w as m ore w ith increase in  height from  th e  base.

T he dim ensional c h a rac te rs  o f  the w ood fibres o f  th e  no rm al w ood zone and  o f  th e
tension  w ood zone  w ere s tu d ied  from  a d eq u a te  n um ber o f  fibres a f te r  m acera ting  the wood and  
s ta in ing  th e  fibres. T hc d a ta  a re  being sum m arised . I t  was found  th a t th e  fibres o f  norm al 
w ood w ere longer and  narrow er than  those  o f  th e  tension  w ood.

13. Propagation  Techniques
S tudies on  differen t a spec ts  o f  p ropaga tion  m ethods have been tak en  up  to  perfect 

them  un d e r the  c lim atic  co n d itio n s prevailing in n o n trad itio n a l trac ts . A item pts  a re  also  
being m ade to  im prove upon th e  m ethods p o pu larly  used a t  presen t as well as to  develop  
novel m ethods o f  p ro p ag a tio n  a n d  plan ting .

A  budd ing  e xperim ent was taken  u p  in 1985 a t  th e  R egional R esearch  S ta tio n . T rip u ra , 
to  asce rta in  the op tim um  season for carry ing  o u t budgrafting . D a ta  co llec ted  on budding  
success and  m eteoro logical fac to rs  w ere sum m arised . G reen  b u d d in g  gave m ore success 
(above 80 '.',) d u r in g  the period  Jan u a ry  to  Ju ly . In th e  case  o f  b row n budd ing , success was 
be tte r (above 70% ) d u ring  A p ril, M ay and  Septem ber. T h e  tr ia l was rep ea ted  d u rin g  the 
year un d e r report. But u n fo rtuna te ly  it had  to  be ab an d o n ed  d ue  to  th e  severe dam age 
caused  to  the  sto ck  seedlings a n d  budw ood p lan ts  d u e  to  a  heavy hailstorm  in A pril.

A tria l w as laid o u t a n d  p lan ted  in an esta te  fo r  assessing th e  effect o f  height o f  budd ing  
a n d  d ep th  o f  p lan ting  on  p lan t estab lishm ent a n d  g row th. O ne m on th  a fte r p lan ting  sprouting
o f  b uds was n o ted , a sum m ary  o f  w h ich  is g iven in T ab le  18.

T ab le  Bot. 18: Sprouting o f  buds

SI. N o. T rea tm en t S p rou ts (% )

1 N orm al bu d d in g ; 60 cm  tap ro o t 81
2 B udding  15 cm  above co lla r 32
3 B udding  30 cm  a bove  co lla r 49
4 B udding  45 cm  above co lla r .5 2
5 N orm al budd ing ; 45 cm  tap ro o t 91

Six m onths a fte r plan ting , height o f  th e  scion  o f  a ll th e  p lan ts  were recorded  and  the 
d a ta  is being  sum m arised.
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A -D isc  a t 60 cm. height 
B -D isc  a t 210 cm . height 
C -D isc  a t 360 cm . height



A  prelim inary  tria l was co n d u c ted  w ith  a  view to  developing  a  p ro p e r m ethodology 
fo r  b eneh rg ra tling  in rubber. F ive c lones w ere taken  fo r th e  s tudy  and  the budd ing  success 
is given in tab le  19.

T ab le  Bot. 19: Budding success

SI. N o.

Percentage success 

Bench g ra fting  N ursery  grafting

1. R R II 105 71 94
2. R R II 118 85 97
3. R R II 203 97 100
4. R R II 208 97 100
5. G T I 97 J00

M ean 89 98

T h e  p lan ts  a re  being m ain tained  in  bags fo r fu rth e r o bservations.

14. G enetic  B asis o f S tock  Scion Relationship
U tilisa tio n  o f  the ap p ro p ria te  s to ck  fo r bud g raftin g  is im p o rtan t fo r m ain tain ing  the 

fu ll p o ten tia lities  o f  c lones and  it had  been  observed  th a t the ro o t sto ck  influence th e  per­
fo rm an ce  o f  th e  scion .

A field tria l w as laid  o u t w ith fou rteen  trea tm en ts in 1984 to  assess th e  gene tic  basis 
o f  s to c k  sc io n  re la tionsh ip . T h e  tria l was m ain ta ined  w ell a n d  cu ltu ra l opera tions a re  be in s 
c a rr ie d  o u t tim ely . Prelim inary  observations w ere tak en  o n  g row th  param eters.

15. H orticu ltu ra l M anipulations
H o rticu ltu ra l m an ipu la tions in H evea  involves p rim arily  crow n m od ifica tion  w ith a 

view  to  estab lish ing  a  to le ra n t c row n  on  a  h igh  y ield ing  tru n k  so th a t costly  p lan t p ro tection  
o p e ra tio n s c an  b e  e lim inated  and  high y ield  assured . It can  a lso  a id  m odification  o f  th e  roo t 
system  w ith  a  view to  estab lish ing  good anchorage  an d  enhanc ing  g irth  ra te . In duc tion  of 
b ran ch in g  a n d  deve lopm en t o f  a  ba lanced  b ranch  system  can  also  be a tta in ed  th rough  ap p ro ­
p ria te  techn iques.

B udded  stum ps o f  R R II 105 w ere ra ised  in  po lybags o f  size 75cm  x  35 cm , 500G. fo r 
fu tu re  crow n  budd ing . T he p lan ts  a re  being  m ain tained  by p ro p e r cu ltu ra l operations. 
B u d d ing  w ill be ca rried  o u t w hen th e  p lan ts  a tta in  the required  height. It is p roposed  to 
deve lop  a  su itab le  m ethod  fo r p ro d u c in g  crow n  b u dded  three pa rt p lan ts  in polybags fo r 
subsequen t estab lishm en t in th e  field. T h e  presen t m ethod  o f  crow n b u d d ing  field p lan ts 
is expensive a n d  cum bersom e and  does n o t give fu lly  sa tisfac to ry  results.

16. S tud ies on E arly  Evaluation in H evea
D evelopm ent o f  a  m o d em  p lan ting  m ateria l in Hevea  fo r com m ercial use requires 

o v e r th irty  years a s  there  a re  no  re liab le  juven ile  param eters w hich  w ill ind ica te  the perfor­
m ance  o f  the  c lones in th e  m a tu re  phase. R ubber cu ltiv a tio n  in the coun try  is being ex tended  
to  non -trad itio n a l a reas  w here th e  problem s and  c lim atic  co n d itions a re  d ifferent com pared  
to  those in th e  conven tiona l belt. A s it is necessary  to  develop  a p p ro p ria te  p lan ting  m ateria ls 
a s  q u ick ly  as possib le , it is im p o rtan t to  id en tify  ju v en ile  param eters to  avoid  the delay involved 
in deve lop ing  p lan ting  m ateria ls u n d e r  th e  conven tiona l m ethods.



Tw o field experim ents, one on early  eva lua tion  fo r yield and  the o th e r  on  early  evalu­
a tion  fo r d rough t, laid o u t du ring  1985, w ere p roperly  m ain tained  and  the gaps filled using 
one year o ld polybag plants. F o r stud ies on early  evaluation  on y ield. 13 c lones w ere p lan ted  
w ith 35 replications on single tree  single p lo t basis a t an  espacem cn t o f  2 x 2 m. S im ilarly  
fo r stud ies on  early  evaluation  fo r d rough t ten  c lones w ere plan ted  on  a com ple te ly  ra n d o ­
m ised, single tree single p lo t design as above w ith 40 rep lica tions. A set o f  g row th param eters 
were reco rded  tw ice (a t six m onths and  one year age). W ork  has a lready  been in itia ted  to 
identify  various m orphological, physiological a n d  b iochem ical param eters fo r early  p red ic tion  
o f  yield as well as to lerance to  drought.



Mqcology/Plant Pathology Division

P athology D ivision consists o f  P lan t Pathology , M ycology, Entom ology, M icro ­
b iology an d  M eteoro logy  Sections. T he m ain  ac tiv ity  o f  th e  D ivision is c ro p  pro tection . 
T h e  M icrobio logy  Section  is engaged in th e  w ork  o f  im proving soil fertility  th rough  m icrobes 
a nd  also  p o llu tion  con tro l w ith m icrobes. Regional m eteorological sta tions in trad itiona l 
a nd  n o n -trad itio n a l ru b b e r  grow ing  belts a re  being  estab lished . T he re la tion  betw een various 
m eteoro logical fac to rs  on  grow th  and  yield o f  rubber a nd  a lso  o n  disease inc idences are  being 
stud ied .

1. C ontrol o f Abnorm al L ea f Fall D isease of Rubber in India
A b n o rm al lea f fall d isease  caused  by Phytophthora  spp  is th e  m ost im portan t lea f 

d isease  o f  ru b b e r cau sin g  sign ifican t yield loss. T he dam age to  th e  hea lth  o f  p lan ts  d ue  to 
sh o o t ro t and  d ie  b ack  is a lso  considerab le . V arious s tud ies  a re  being c arried  o u t to  com bat 
th is  d isease  econom ically .

(a ) C om parison  o f  th e  m ethodology  o f  leaf re ten tion  in copper fungicide sprayed plots.
C om parison  o f  tw o m ethods o f le a f  re ten tio n  fo r  the evaluation  o f spray ing  in rubber 

p lan ta tio n s was c a rr ie d  o u t d u rin g  1984 and  1985 seasons. T h e  resu lts  a rc  given in tables 
I and  2,

T ab le  P a th  1: Percentage le a f  retention  - 1984

T rea tm en t C onventional
m ethod

Basket
m ethod

T 0 (N o spraying) 44.33 85.66
Ti (C O C  56 % <■*' 8kg/ha) 80.00 82.33
T a (C O C  56%  ®  16 kg /ha) 90.00 77.33
T 3 (O B C  4 0%  @ 6 .2 1/ha) 82.33 75.33

T ab le  P a th  2 : Percentage le a f  retention  - 1985

T rea tm en t C onventional Basket
m ethod m ethod

T 0 (N o  spray ing) 8.66 27.72
T , (C O C  56 " ' @ 8 kg/ha) 62.33 26.50
T 2 (C O C  56%  @ 16kg/ha) 87.66 43.71
T 3 (O B C  4 0 %  @ 6.2 I/ha) 63.00 45.46

T h e  resu lts c learly  ind ica te  th a t the  co nven tiona l m ethod  (leaf cou n tin g  and  tagging 
the tw ig) is th e  re liab le  m ethod  fo r ev a lua tion  o f  spraying.

(b )  D efoliation experim ent
C aco d y lic  ac id  in 1:10 w ith  w ate r, g ram axone 0 .2 %  d ilu tio n  w ith  w ater and  diesel 

o il w ere sp rayed  o n  th e  tw igs o f  budw ood nursery  p lan ts . A  defo lia tion  o f  95-100%  was 
o b ta in ed  in the  ca se  o f  c acody lic  a c id  sp rayed  p lan ts. T h e  sprayed twigs rem ained  leaf less 
fo r  m ore  th an  fou r m onths. T h e  o th e r  tw o m ateria ls w ere n o t effective fo r defo lia tion .



(c) Testing of new fungicides and spray oils
Tw o new c opper o xychloridc form ulations (40%  oil based c o p p e r paste) m an u fac tu red  

by M /s K arnataka Chem ical Ind islrial C orpo ra tion  (K C IC  4 0%  O B C  paste) and  M /s Solar 
Syndicate  G u jara t (S O L O C O P 4 0 % O B C  p aste) w ere sub jec ted  to large scale  field  a p p lica tio n s  
by aerial spraying a fte r com pleting  all prelim inary  screening  tests. T hc p e rcen tage  leaf 
re ten tion  is given in tab le  below.

Table P ath  - 3: Percentage le a f  retention

Si. N o. N am e o f  esta tes K C IC  4 0%  SO L O C O P 4 0 %  C h lo ro co p
(co n tro l)  56%

1. K oothatukulam
2. M alankara
3. M anikal

50.98
57.80
64.01

78.13 90.87 
51.46 46.05 
72.78 49.58

Average 57.59 67.45 62.16

O ne new spray o il sam ple supplied  by In d ian  P e tro ch em ica l L im ited , B angalore  
(IPC L -oil) was subjected  to  large scale field ap p lica tio n s by aeria l spraying. T h e  resu lt is 
given below  as percentage lea f re ten tion .

T ab le  Path - 4 : Percentage le a f retention

Si.N o. N am e o f  Estates IP C L  o il IO C  o il  (C o n tro l)

1. K ootha ttuku lam
2. M alankara
3. M anikal

65.15
84.08
73.04

90.87
46.05
49.58

A verage 74.09 62.16

„ > , Dr ,  ----- ---------------  v iA ju iiu n u t t u / ,  a b le  lo rm u ia i ons
a n d  IP C L  O il fo r  use in  ru b b e r p lan tations.

2. Studies on H igh Volume Spraying

High volum e spraying is do n e  in nearly  65,000 ha, m ostly  sm all ho ld in g , ri.o cost o f 
spray ing  is a lm ost d o ub le  th a t o f  low  volum e spraying. H cnce, m ethods o f  red u c in g  cost 
te e v a h ia te d  ° Ut cfficacy  o f  high volum e spray ing  co m p ared  to  low vo lum e lias to

, 0/ n  r  j a  Study °.n  the  spr? y flu,id  r e flu irem en t in high volum e spray ing  o f  ru b b e r  3000 1 o f  
is d t ^ e  ^ 'p r e s c r ib e d  ™ R R D  “  lea r P™ vid=d th e  spray ing

year. S e  ~ X F S S S '

t  d  a  T r e a tm e n t % , l e a f  r e te n t io n
1 i -  Bordeaux m ixture I %  g2 55
T 2 -  B ordeaux m ixture  0 .5%  66 79
T  C opper O xychloride (C O C ) 66 06

40%  paste w ith

T  _ r S ? 5« " i P° Wd, "  ™ ™ °"r  75 71is  -  c u t .  -'5 /  pow der-aerial spraying 7x 45
T„ - C on tro l - U npro tec ted  53 4 g



1 %  Bordeaux m ixture  a n d  56%  C O C  by m icron  a n d  aeria l spraying gave sa tisfac to ry  
lea f r e ten tio n . T h e  le a f  fall in 1986 was n o t severe d ue  to  fa ilu re  o f  m onsoon.

3. Evaluation o f Panel P ro tec tan ts and wound Dressing Compounds
B ark ro t disease is n o t very serious in  India. But w hen u n trea ted  it c a n  cause serious 

d am age  to  tlie ba rk  in som e a reas. M oreover, th e  recom m ended organom ercu rial fungicide 
is likely to  be banned  in  Ind ia  d ue  to  hea lth  hazard  reasons. H ence, an  effective and  econo­
m ical sub stitu te  fung ic ide  has to  be fou n d  out.

(a) B ark  ro t disease control experim ent

T he experim ent was co n d u cted  a t  Lahai E state. 36 B locks con ta in ing  175 trees each  
w ere se lec ted  in 1960 G G  1, G G  2  a rea  fo r th is  experim ent w ith  6 trea tm en ts w ith  6 rep licates. 
F u ng ic ide  ap p lica tio n  w as m ade on  the sam e d ay  o f  tapp ing  on  th e  low er cu t a t  an  in terval 
o f 7 days from  June-A ugust, 1986. A t the  e nd  o f  th e  d isease season th e  resu lts w ere assessed 
by c o m p u tin g  th e  average disease in c idence  in each  trea tm en t.

T ab le  Path -5 : A verage disease incidence

SI.
N o . T rea tm en t D ose

N o. o f 
trees 
trea ted

N o. o f 
trees 

observed

1. O xadixyl 2 PA R eady  to  use fo r­
m u la tion

1050 210

2. O xadixyl 4 PA
0 .7 5 % (1 0 g /l)3. D ith an e  M-45

4. E m isan 0 .015%  (2.5g/l)
5. E m isan 0.03%  (5g /l)
6. C on tro l U n trea ted

A verage
d isease

incidence

11.50

11.33
9.66

18.66
14.00
21.16

It  w as observed  th a t sign ifican tly  highest disease con tro l w as ob ta ined  in D ithane 
M -45 trea ted  blocks.

In  o rd e r  to  ascerta in  w hether th e  app lica tio n  o f  0 .7 5 %  D ithane  M -45 on  th e  tapping  
pannels a t  w eekly in tervals w ill a ffect th e  q ua lity  o f  latex by M n co n tam ina tion , w eekly appli^ 
ca tio n  o f  0 .75%  D ithane M -45 was m ade on  th e  p annels  o f  som e trees fo r 10 w eeks and  latex 
sam ples w ere analysed  from  these trees and  from  un trea ted  con tro l trees and  observed  that 
c o n tin u o u s  a p p lica tio n  o f  th is  funng icide w ill n o t a ffect th e  P0, P R I a nd  M n c o n ten t o f  latex.

b) Evaluation o f wound dressing compounds
A T L A SO L  - A  p e tro lium  jelly  was recom m ended  fo r use in ru b b e r p lan ta tio n s. Tw o 

sam ples o f  M ahatho tex  wax w ere fou n d  p hy to tox ic  a f te r  screen ing  tests. O ne S o p k o t sam ple 
was found  n o n-phy to tox ic  a f te r  tests.

4. Crown Budding o f Susceptible H igh Yielding Clones with D isease Resistant T o le ran t Clones
C row n b u d d in g  is a  novel techn ique  to  resist th e  a tta c k  o f  a  disease occu rrin g  o n  leaf 

and  tw igs w ith  a  resistan t crow n. E venthough som e difficu lties a re  to  be  e n c o u n te red , th is 
te ch n iq u e  has to  be  exp lo ited  fo r  co n tro l o f  m ajo r diseases.

C arried  o u t over b u dd ing  w ith resistan t c lones a t  C en tra l N ursery , K u rik k a tlo r  and  
R egional N ursery , N eriyam angalam  fo r estab lish ing  a budw ood  nursery o f  R R II 33. F  4542 
a n d  F X  516 fo r  new  crow n b u d d ing  experim en ts. E stab lished  a  b udw ood  nu rsery  o f  above 
clones a t  M a lan k a ra  E sta te  fo r  p roposed  crow n b u d d ing  experim ents.
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C arried  out yield reco rd ing  a t  th ree  lo ca tions once  in a  m on th  fo r  
cup  coagu la tion  m ethod

seven m o n th s by

T able  P a th  - 6 Yield  in crown budded trials

C row n
clones

D ry rubber in g /tree /lap  d u rin g  1986

K alia r esta te  S ha liakary  e sta te  
Panel c lone  Panel c lone 
R R IM  628 R R IM  600

K in a lu r esta te  
Panel c lo n e  

G T I

F  4545 40 46 16
FX 516 58 46 36
R R II 33 56 49 30
C O N T R O L 35 41 40

L ea f re ten tio n  assessm ent o f  tr ia l areas, aga inst ab n o rm a l le a f  fall d isease was also 
carried  o u t (T able  7)

T ab le  P a th  7: L e a f  retention in crown budded trials

Crown % o f  le a f re ten tio n  d u rin g  1986

K a lia r esta te  Shaliacary  
esta te

Pannel c lone Panel c lone 
R R IM  628 R R IM  600

K in a lu r esta te

P ane l c lone 
G T  1

F  4542 
F X  516 
R R II 33 
C O N T R O L

75 87 
83 100 
95 91 
65 70

71
86
95
80

m n  ,nH  P P i K ' nary  c [ ° ^ rl  bud^ in8 tria l, it was observed  th a t yield increased  in R R IM  
f r  i l  crow n b udded  p lan ts and  decreased  in G T  I. But le a f r e ten tio n  against 

abnorm al leaf fall was h igher in crow n b u dded  p lan ts than  sprayed  co n tro l p lants.

5. Chem ical F ru it Thinning in Hevea

ah n n rm a H M ffa i^ U ’̂  th inn ing  is a new  ap p ro ach  fo r  reduc ing  the in tensity  o f  in fec tion  due 
abnorm al lea f fall d isease, as p o d s a re  th e  single biggest sou rce  o f  inoculum .

was commenccd at C£S- Che'hackal on RRIM 600
1. N aph thalene a c e tic  ac id  (N A A )
2. NA A

3. 2. ch lo roe thy l pho sp h o n ic  ac id  (ethephon)
4. E thephon
5. E thephon
6. W ater spray (con tro l)

20 ppm  
50 ppm  

100 ppm  
300 ppm  
600 ppm , and



There was only single spray fo r each  treatm ent. Each dosage was sprayed e ith e r o f 
the  tw o stages i.e., one a t fu ll bloom  stage and  th e  next a t  3 w eeks a fte r full bloom . F low er' 
fru it  co u n t was carried  o u t fo r assessing fru it th inn ing  just before  spraying and  af'tei A de­
q u a te  p lan t p ro tec tio n  m easures w ere taken  to  p ro tec t the  leaves as well as flowers from 
Pow dery  m ildew  d isease. T he severity  o f  pow dery m ildew  w as also  assessed periodically . 
W eekly yield reco rd ing  by c u p  coagu lation  was carried  o u t to  s tudy  the effect o f this 
c h em ica l on yield.

T he average p o d  se t was assessed fro m  the 

Chem ical
1. A t fu ll bloom  s ta g e :

N A A  20 ppm  
N A A  50 ppm  
E thephon  100 ppm  
E thephon  300 ppm  
E th ep h o n  600 ppm  
C o n tro l— W ate r spray

2. A t pod  stage 
N A A  20 ppm  
N A A  50 ppm  
E thephon  100 ppm  
E thephon  300 ppm  
E thephon  600 ppm  
C o n tro l— W ater spray

N o  sign ifican t tre n d  cou ld  be no ticed  on yield.

6. Pink D isease and its  C ontrol
P ink  disease is th e  m ost im p o rtan t stem  disease o f  ru b b e r d u rin g  its grow th  period  

fro m  th ird  to  tw elfth  year. I t  cou ld  b e serious w h e n th e d is e a s e o c c u r s a t th e fo rk in g  region or 
tru n k . T h e  d isease is w idespread  in h igh  ra in fa ll areas  a nd  in  ce rta in  c lones like RRTI 105.

In  th e  field  experim en t to  evaluate  th e  fungicides fo r  th e  con tro l o f  p ink  disease, pro- 
p iconazo le  a t  a  c o n cen tra tio n  o f  1000 ppm  inco rp o ra ted  in P idivyl C h ina  C lay  com pound 
and  ap p lied  a f te r  ligh t sc rap p in g  o f  th e  b ark , in  th e  a ffected reg ion  was observed to  be superio r 
to  o th e r  trea tm en ts . T h irid e  a t  a  c o n cen tra tio n  o f  7500 ppm  also  gave good perform ance. 
T h e  resu lts a re  presen ted  below :

T ab ic  P a th -8 : Treatm ent o f  p in k  disease with new  fungicides

SI. N o  o f  trees  N o  o f  trees
N o . T rea tm en ts  trea ted  reco rd ed  % recovery

1. P rop iconazo lc  1000 ppm 30 29 96.66
2. T h irid e  7500 ppm 30 28 93.33
3. T h rid em o rp h  10,000 ppm 30 27 90.00
4. B ordeaux  paste  (C on tro l) 30 27 90.00

A n experim en t w as la id  o u t fo r  the  com parison  o f  p ro p h y lac tic  trea tm en t against 
p ink  d isease  w ith th e  cu rren tly  reco m m en d ed  p ra c tic e  o f  de tec tio n  and  trea tm en t."  The 
experim en t was laid o u t in c lone R R II 118 p lan ted  du rin g  1985 a t  T R  & T  (M an icka l) Estate 

t. M undakayam . P rophy lac tic  trea ted  trees  received  bo rdeaux  p aste  ap p lica tio n  both  a t  the
first fo rk ing  reg ion  and  a t  the to p  m ost po in t o f  brow n bark . In  th e  o th e r  p lo t diseased 
trees  w ere de tec ted  and  tre a te d  a t an  in te rva l o f  15 days to  1 m o n th  du rin g  disease season.

experim ental trees and  is given below . 

Pod S e t (M ean % )

2.56 
3.74 
1.84
3.56 
2.04 
4.72

67.14
68.21
66.36 
71.89
58.37 
80.12



L ? ? f em ber in,d ,ca te  lha t 16 trces w ere affected in th e  p rophy lac tic  
S r f  I ,°L  lJrees- ,n  rlle o th e r plot 24 trees w ere d e te c te d  a s  disease
affected, o u t o f  the 146 trees a nd  w ere trea ted . T hc results c learly  ind ica te  lh a t the  pronhv  
lactic  treatm ent canno t ensure com plete  pro tec tion  o f  th e  trees f ro m  pink disease.

trees. K I S S 5'  ° f  ^ e . a b l e  b td w o o d

an a y “ rvcd ic  o ii fo r ,h e  c o n tro i » f  <” "> 

to  “ K en in* ,ri” ' f ° r  ™ » P 'ib i l , .y / to le tw e / r e s i s t tm c c

S S t o S f  " *  A ” rage m>c' U° ‘ s ™ " '  ( « » )  °fC. salmonicolour s u k e ^ u e n ,

C lone - , ------------------------ ---------------— ---------
------------------ — _____ _____  I ^ days 33 days 50 Have
G T  1 — ---------- -------------------------------- ----------------- _
R R IM  600 £ 5 5  5 ,4  |2
R R H  105 0.93 3.29
R R II 108 4.83
R R II 208 3.00
R R II  300 \ - ] l  1.88
PB 5/51 '-6 0  1.89
PB 86 0.95 , 06
------— -----------J _________ ______________  °-30 1.40

^  Ci8bl « - p ,  in R R l F l o S  n, w h 'U , [he n u n ,,, r

B K ic r  a n d i5 a i ‘ ! n o S S n . ,hat R W M  600 w as most “ i=rant a n d C T  I most susceptible

7 Pow dery  •Vlildew Disease and its  Control

Add-I hhI ree®ntyeai^ i ŝ oc^uri^in severeSform “ h®1 -imporlam leaf disease of
A ppi e n a b le  c ro p  loss also was noU c!iY „e oe„ree S ™ , ! m m aS Wher'  “  S p r° blem -

disease d o s t for th e  c o n tro l o f  pow dery  m ildew
r o u n d s  o l d u s t i n g / a t  a n  in te r v a l  o f  15 r l ^ i l  f  °  E xperim en t sta tio n . T h ree
m a in ta in e d .  T h e  r e s u l t  a s  p e rc e n ta g e  d i s e a s e ^  ^  Was

g g te  P a t!, .  ,Q: 'Perci'nlagg

SI. N o. T reatm ent " ‘—  ----------------------------- ------------------
‘ T aHfefj l j  0 d 'se a se  inc id en ce

{■ C alix in  1.5% d u s t ~ 3TT---------------------- --------------- — ___________
2 - S u lphur d ust 40.83

61.33

12.30  
9 .1 4  
7 .7 5  
5 .5 0

‘£i°

C a lv in  1-5% dust ™ ,  fo>Bd slIperio r w  , u lp h u r  d M ;

s s s s * ‘ s s a s a s s s s ^ - g s



w ere d ispersed  in w ater and  sprayed  using a  m ist b low er sprayer. F o u r  rou n d s o f  sprayings 
w as given a t  a n  interval o f  15 days each . T he results were assessed by lea f g rad ing  method 
a n d  percen tage  disease incidence  was assessed (T ab le  11).

T ab le  P a th  - I I :  Average disease incidence

SI.
No. T rea tm en t Fung ic ide  C oncen tra tion

A verage percentage 
disease incidencc

1. TO N o  trea tm en t 67.94
2. T1 C alix in  80 EC 0.4% 52.50
3. T2 C alix in  80 EC 0.2% 53.50
4. T3 Bavistin 50 W P 0.2% 43.13
5. T4 T opsin 70 W P 0.14% 49.13
6. T5 W ettab le  su lphur 

(Sulfex FO W P)
0.72% 54.44

It  was observed th a t Bavistin 0 .2%  a. i. is significantly  s uperio r to  all o th e r treatm ents, 
fo llow ed by T opsin  0 .14%  a. i. A ll o th e r  chem icals used a re  a t  par.

8. D ry  R o t Disease and its Control
D ry  ro t disease caused  by U stulina d eusia  is n ex t in im portance  to  pink disease am ong  

th e  stem  diseases o f  rubber. T h e  incidence  o f  th is disease is o n  the increase in recen t years. 
I t  is m ore  d ifficu lt to  con tro l th is  disease than  p ink , because by th e  tim e  it is d e tec ted  the 
p en e tra tio n  o f  pathogen  is deep . C opper fungicides a re  ineffective a nd  h ence co n tro l m easures 
a re  costly .

M o n th ly  observation  w as carried  o u t on  th e  disease severity  in  the  experim ental trees 
a t  M a lan k a ra  Estate . T h is  experim en t w as sta rted  in  N ovem ber 1985 and  th e  trea tm en ts 
in c lu d ed  th e  follow ing

A - E m is a n  0.015% - f  w ound d ressing  com pound  
B -  B ordeaux  paste  (10%) only
C - C a l ix in  80 E C  (1%) +  w ound dressing  com pound  
D  -  T h ir id e  75 W P (0.75%) +  w ound d ressing  com pound  
E -  P lantvax 20 EC  (0.5%) +  w ound d ressing  com pound  
F  -  W ound  d ressing  co m p o u n d  only.

T h e  d a ta  co llec ted  a re  being  analysed .

A  new  field experim en t fo r d isease co n tro l w as s ta rted  a t M alan k ara  E sta te  in the 
R R IM  600 a rea  o f  1969 p lan ting . T h e  fo llow ing fungicides were included  in th e  trial.

A  -  D ith an eM -4 5 -  0 .75%
B -  T opsin  M -70 -  0 .35%
C -  B avistin  50W P -  0 .5%
D -  E m isan - 0 .03%
E -  T ilt 25 EC -  0.20%
F  -  C alix in  80 E C 1-0%

T hese fung ic ides w ere inco rp o ra ted  in P idyvil-C hina clay  com pound  before trunk  
a pp lica tion .



T he sam e chem icals w ere inco rpo rated  w ith a b lender in to  S o p k o t and  ap p lied  on 
ano th e r set o f  trees fo r testing  the com para tive  efficacy o f  b o th  c a rrie rs  T h e  ob serv a tio n s 
on disease severity  is being reco rd ed  period ically .

9. H igh P ressu re  Injection for D isease Control
a ) H igh pressure in jection  w ith strep tom ycin  against d iseases o f  th e  ru b b e r tree.

Incidence o f  p ink d isease, abnorm al lea f fall d isease a n d  bark ro t disease w ere assessed 
during  the last ha lf  year and  it was observed th a t strep tom ycin  is effective aga inst a ll th e  th ree  
diseases. T he d a ta  are  subjected  to  sta tis tic a l analysis.

(b ) In  vivo screening  o f  system ic fungicides against diseases o f  the ru b b e r  tree :
It is seen th a t brush-on  ap p lica tio n  o f  Bordeaux paste  a t  th e  fo rks  h a s  p ro d u c e d  the 

best lea f re ten tion  against abnorm al le a f fall d isease even  a f te r  tw o y ears o f  app lica tio n . 
M elalaxyl 4 - ziram , T ilt a n d  strep tom ycin  have also  p roduced  very h igh  p e rcen tage  o f  leaf 
re ten tion  against the disease even a f te r  tw o years o f  injection

(e) Efficacy against p ink  disease o f  rubber:

In o rd e r  to  assess th e  efficacy o f  the differen t trea tm en ts  aga inst p ink  d isease o f  ru b b e r 
observation  on  pink disease incidence in the  differen t p lo ts w as assessed and  th e  trea tm en ts  
w ere com pared  using in jection  index as param eter. It w as observed th a t T ill in jection  
produced  the best resu lt w ith least in fection  index closely  follow ed by B ordeaux  brush 
011 app lica tion ). A ll o th e r trea tm en ts  a re  ineffective against the  disease.

i -l_ ! n„tb,SP f e ai so lh e  efficac>' show n is a f te r  tw o com plete  y ears o f  treat m en t app lica tio n . 
T he lasting effect o f  trea tm en ts a re  to  be reconfirm ed by repea ting  th e  experim ents.

10. Biological T reatm ent o f Effluent from  Rubber P rocessing Factories

(Ei ? UenLifr° ra r ^ ber Prof essing factories cause very se rious w a te r p o llu tio n  problem s 
H ence the problem  will have to  be investigated  in d e ta il fo r  evolving a su itab le , sim ple econo- 
S n h P  m m ethod  lo r  trea tin g  the effluent. T h e  selection  o f  a su itab le  m icroo rgan ism  
fn th e  study! m e n tm d  the  evaIuallon  o f  th e  P resen t trea tm en t system s a re  a lso  inc luded

A com para tive  s tudy  on  differen t param eters o f  th e  effluents fro m  c ru m h  m h tv r
processing factory- and  latex cen trifuge  fac to ry  was carried  ou i. T h e  po llu tion  load  in the 
latex cen trifuge fac to ry  effluent was found sign ifican tly  high. Po llu ‘lon '° a d  in  th .

Tab le  P a .h  -  12: C g g y g n f i  study o f  crum b rubber p ro ,■„ if„gc  fa l

P aram eters __1" 7 7  7 ---------------
C rum b  ru b b e r  L atex  c en trifuge

-  ____________ fac to ry effluent fac to ry  effluent
p H  - '  7 7 ------------------------------------------------------
T o ta l so lids iah o  ;i „ 2
Suspended  so lids 7™  8S05 ra8 /1
D issolved so lids ”  1925
B O D  960 „  6880 .,
C O D  ?00  -  4200 „
T o tal N itrogen  ”  8520 „
A m m onia  N itrogen  ”  6570 »
C h lo rides ”  5530
S u lphates J £ »  1 1 2 0 . ,
P hosphates ^  » 8760 „



C rum b  ru b b e r fac to ry  effluent was inocu la ted  w ith ChloreUa sp and  analysed for 
v arious p aram eters. A lgal c u ltu ring  w ith a e ra tio n  was found  to  red u ce  the p o llu tion  load.

Effluent sam ples from  latex cen trifuge factory  was co llec ted  and  different d ilu tions
w ere m ade a n d  Chlorella sp. was inoculated  and  found  th a t m axim um  grow th was in 1:2 
d ilu tions.

A com para tive  s tudy  o f  th e  p o llu tion  o f  fo u r types o f  ru b b e r processing  factories was 
c o n d u c te d . T h e  resu lts  a re  given in tab le  - 13.

T ab le  P a th  - 13: Com parative stu d y  o f  fo u r  types  o f  rubber fa c to ry  effluent

Param eters
R ibbed  sheet 

factory  
effluent

C rum b  rubber 
factory  
effluent

Crepe
factory
effluent

Latex 
cen trifuge  factory 

effluent

pH 4.6 6.2 6.0 3.8
T o ta l so lids 4200 M g /1 1670 M g/I 1400 M s : 1 3800 M e l
D issolved so lids 3450 6 2 0 ,. 480 „ 6880
Suspended  so lid s 750 ., 1050 .. 925 .. 1920 .,
BOD 1400 „ 3 1 0 ., 340 .. 3500 „
C O D 3260 ,. 1200 „ 1350 .. 10500 ..
T o tal N itrogen 200 ., 125 ., 140 .. 1860 ..
A m m onia  N itrogen — — — 1725 ..
Phosphates .— 8.5 „ 10 .0 ., 200 ..
Sulphates — 1186 ,. 950 ,. 4340 ..
C h lo rides — 65 „ 45 „ 730

T o ta l b ac te ria l a s  well as th e  c o lifo rm  co u n ts  w ere also  m ade and  the latex cen trifuge 
fac to ry  effluent show ed less p opu la tion  d u e  to  high acid ity .

11. M inor L e a f  S po t D iseases and  its  C ontrol
L ea f sp o t d iseases cau sed  by Corynespora cassicola , Drechslera heveae  a n d  Gleosporiuni 

alborubrum  a re  o f  m in o r im p o rtan ce , m ostly  confined to  nu rsery  p lan ts. O ccassionally  
these o c c u r  in  m atu re  tree s  in severe form . D am age to  ten d e r leaves o ften  w arran t regu la r 
spray ing .

T h e  field  tr ia l a t  K a rik k a tto o r  n ursery  to  stu d y  the ro le  o f  fe rtiliz e rs  o n  lea fspo t disease 
in c id en ce  was co m p le ted . T he d a ta  fo r n um ber o f  leafspots per un it a rea  in th e  sam ples 
leaves, final average h e ig h t a n d  g irth  o f  th e  o b serv a tio n a l p lan ts  in each  rep lica tio n  w ere 
p rep a red . T h e  soil an d  lea f sam ples co llec ted  fo r in itia l and  final fe rtility  sta tu s  a re  being 
analysed .

C a lix in  (50, 100, 250 &  500 ppm  c o n c e n tra tio n )  and  D ithane  M 45 (50, 100. 250, 500 & 1000 
ppm ) w ere tested  aga in st the fungus Gleosporiuni alborubriun  using poisoned  food  techn ique 
in th e  lab o ra to ry . T he percen tag e  o f  in h ib ition  a t  each  co n cen tra tio n  is given below.

T ab le  P a th  - 14: Inhibition o f  G leosporiuni alborubrum

%  in h ib itio n  u n d e r  differen t co n cen tra tio n s

F u ng ic ide  50ppm  100 ppm  250 ppm  500ppm  1000 ppm

C alix in  
D ith an e  M 45

82.39 88.63 100 100
17.39 17.61 21.47 22.16 31.7
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12. .Studies on Residual Copper in Rubber Sprayed with Copper Fungicides
Large q u an tity  o f  copper fungicide is applied  annually  in ru b b e r  e sta te s  fo r  th e  c o n tro l 

o f  diseases. The problem s d ue  to  c o p p e r residues have to  be evalua ted , as c o p p e r residues 
a re  known to  affect soil stru c tu re  an d  m icroflora .

Sam ples of soil, lea f and  latex from  the tria l area. S pray ing  in the tr ia l a rea  du rin g  
the Kth year w ith th e  fo llow ing fungicide fo rm ula tions, was done.

T  1 C opper oxychloride 56% (pow der) —  8 kg/ha
•• •• ( .,)  -  16 kg/ha

i C opper oxych lo ride  4 0 'i (P aste) — 6.2 1/ha
T 4  •• ( .,)  ~  12.4 l/ha

D uring M ay, A ugust and  O c to b e r soil, le a f a n d  latex sam ples w ere co llec ted  fo r  a n a ­
lysis o f  c o p p e r co n ten t.

fo r C o p ^ J ^ b l e l s )0011601641 d u rin g  ° c to b er’ N ovem ber and  D ecem ber 1983, w ere analysed

T ab le  P a th  - 15: Copper residue in la tex  sam ples

T reatm en ts O c to b e r 1983 N ovem ber 1983 D ecem b er 1983

T0 8.42
T . 8.07

7-45 6.19

H i  M  M J 4
T  i 5.52
T ? i s f  ln8“ *  5-89 latex.4 -> 81 10.94 7 n

T u : U nsp rayed  c o n tro l

f o r ra, c T o b i a r ^ p S i o „ C° ' ,eCled 4U™ 6 ° C‘° b' r  1986 " cre  « P P »  »»<1 a t o

T ab le  Palli - 16: Copper residue and  m icrobial count in so il sam ple

T rea tm en ts  C o p p e r / g ^  M ic ,  .h i .,U n ,m ! . „i , !r v s,Yii '

o f  d r ie d  so il B acteria  Fung i A ctino - Phosphate  Non- 
c ria______________ m ycetes so lu b ilis in g  sym bio tic

J® 53.2 ppm  21 13
T . 76.98 .. 21 5
J 2 9 2 .0 6 ,, 15 5
3> 73 .6 9 ,. 20
T> 76.86 „

11

5
7 4

12 4  6  4  ”

T „: U nsprayed  co n tro l.

13. Assessm ent o f Yield Loss Due to  D iseases

(a ) Y ield loss d ue  to  ab n o rm al lea f fall d isease



A R

a t Boyce E sta te  w here the experim ental m ateria l is c lone PB 86 un d e r high level tapping . The 
d a ta  reco rd ed  fo r  the  tap p in g  season 1985-86 is p resen ted , a long  with th e  p re trca tm en t da ta  
fo r c om parison .

T ab le  P a th  - 17: Comparative sta tem ent o f  y ie ld  recorded in y ie ld  loss assessm ent trial 
M arch  / A pril %5-Feb/March 86

L oca tion , M ean y ie ld /h a  Y ie ld /tap %leaf % y ield loss

y e a r  o f  p lan tin g  T rea tm en ts  1984-85 1985-86 1984-85 1985-86 yield

Boyce Estate U nsp rayed 1858.5 1272.13 14.08 9.20 5.44 15.75

1957 S prayed 1868 1519.75 14.15 10.97 75.34 —
K um bazha

E state U nsprayed
Sprayed

2480.37 2074.63 
2182.50 2086.63

16.97
15.56

16.63
16.86

3.46 9.57 
59.93

In  the e xperim en t lo ca ted  a t  CES on  trees  new ly opened  fo r tapp ing , com para tive  data  
on  yield reco rd ed  by daily  cup  lum p  co ag u la tio n  from  ten  sam ple trees a re  reco rded  from  
June-M arch .

T ab le  P a th  - 18: Y ield  loss assessment trial, C E S

L ocation  
C lone Y ear o f  
p lan tin g

Y ield o f  T ap p in g  days 
T re a t 10 tree s  (g) Ju n e-M arch  

m en ts  Jun e -M arch

Y ield
June-M arch

% lea f % yield 
re ten tion  loses over 

p ro jected  yield

84-85 85-86  84-85 85-86  84-85  85-86
CES
C hethacka l 
R R IM  600 
1976 U nsprayed

Sprayed
33.61 46.14 126 
34.73 51.14 127

127.3
124.7

0.266
0.273

0.362 6.27 9.27 
0.410 71.10 —

T he yield reco rd ing  is co n tin u ed  in a ll the  th ree lo ca tio n s. Spray ing  w as carried  o u t 
in unsprayed  p lo ts  a f te r  th e  first yea r a t  B oyce Estate and  K um bazha  Estate . A lthough 
th e  a rea  a t  CES w as re ta in ed  to  assess th e  c um ula tive  effect o f  co n tin u o u s non-p ro tec tion , 
th e  c o n tro l p lo t was acc id en tly  oversprayed .

(b ) Yield loss due to  powdery mildew d isease:
N o difference in yield was reco rd ed  in th e  ex perim en t on  assessm ent o f  yield loss due 

to  pow dery  m ildew  disease la id  o u t a t  V aikuntam  E state . T he d a ta  is p resen ted  b e lo w :

T ab le  P a th  19: C om parative sta tem ent o f  y ie ld  recorded in y ie ld  loss assesm ent tria l fo r
pow dery m ildew  disease V aikuntam  E sta te  (A pril - Feb)

C lone  & 
y ea r o f  
p lan ting

M ean y ield /b lock M ean  y ield / ta p

T rea tm en t 1984-85 1985-86 1984-85 1985-86 inc i­
d en ce  loss

R R IM  600 
1973 U n dusted

D usted
1552.25
1364.50

1665.25
1233.0

15.94
13.87

15.84 48.91 N il 
13.70 35.70



In th e  experim ent lo ca ted  a t  R am am angalam  E state , there  was ap p rec iab le  loss in 
yield in the undusled  plot.

T ab le  P ath  20: Comparative sta tem ent o f  y ie ld  recorded in y ie ld  toss assessm ent tria l on 
pow dery m ildew  disease - Ram am angalam  E sta te

C lone 1983-84 1984-85 (post trea tm en t) 1985-86(post trea tm en t)

Y ear o f 
P lan ting

T  reat- 
m ent

P re  tre a t­
m ent yield 

k g b lo c k

Y ield
k/gblock

% d isease 
inc i­

dence

% y ield  
loss 

ov e r p ro ­
je c te d  
y ield

Y ield
kg,

b lock

% disease % yield 
inci- loss over 

den cc  p ro ­
je c te d  

yield

PB 86 
1968

U ndusled
D usted

1156.176
1093.68

850.40 
1106.40

14.3333
6.59

27.29 823.67
959.52

26.44 17.34 
14.61

T h e  tria ls a re  being  c o n tin u ed  a t  bo th  th e  lo ca tio n s, y ield , d isease  inc id en ce  and  grow th 
o f  trees a re  being m on ito red .

14. O ver Sum m ering o f Phytophthora

S tudies o n  over sum m ering o f  pathogens is an im portan t supp lem en tary  stu d y  requ ired  
to r  th e  co n tro l o f  d iseases in th e  weakest po in t o f  its  life cycle. A  know ledge on  th is  aspect 
can  be used effectively to  considerab ly  red u ce  th e  inoculum  po ten tia l.

T he m ethod  o f  w et sieving w as a d o p te d  fo r  co n cen tra tin g  th e  Phytophthora  spo res  in 
the  so il. M ost o f  th e  o ospores  w ere o b ta ined  in th e  residue  co llec ted  betw een 53 urn and  
t Um sl,eves th o u § n few cou ld  be seen in 63. 45 um  sieves and  in  ih e  filtra te . S tu d ie s  have 

shown th a t the oospores, besides lying free  in  th e  soil, a lso  rem ain  em b ed d ed  in the o rgan ic  
m a tte r p a rtic les  m  th e  soil. Such p a rtic les  when floated  in w ater p ro d u c e d  spo rang ia .

T h m .J P S crf nt'f ,pacific  M *  wc,re ^ P e a te d ly  tried  fo r iso la tin g  Phytophthora  from  soil, 
p, [t, ’ ^ ny - ‘>P'«h(>ui cou ld  be isolated on th e  gallic  ac id  m ed ium , m ac ro sco p ic  d e tec tion  

F  gCS was dJ® c u lt  aild Phytophthora  cou ld  n o t be ob ta ined  regularly . F u rth e r 
™  to s m u n i  and  Cephal .sponum  a re  n o t inh ib ited . In a ll the  m ed ia  tried  P hytophthora  

m erlinm  [  r y Pu r® cu ltu rc  w a s .inocu la ted . A m ong th e  m ed ia  tried  o r ig in a l PVI> 
m ed ium  was found  to  be best for iso la ting  Phytophthora  from  soil.

15. Collection, Classification and C om parative M orphology o f Regional Isolates

th e  c l o ^ ‘ R R Im ' 701 ™ ^ e n,Were CaT Cdr ° Ul W' lh thc 12 locai isoiaIes o f  Phytophthora, on•  clont: 701 dnd  cen t p e r  c en t in fec tio n  was n o ticed  in a ll cases.

16 S tudies on Physiological Specialization of Phytophlhora

sPe c >a Iisation o f  pathogens can  cause considerab le  p rob lem s in co n tro l

S S L  re'Bla,u varu:,i's- ™ I  I S S u R Q j g f t
Ten reg ional iso lates o f  Phytophthora  w ere sen t to  C M I fo r  iden tifica tion  w •» 

C|0MS " Cre * *  > » * “ %  in •  spore 5uspc „ si™  o f  > / , ° S £ PCi' 0leS ° n h K C



T ab le  P a th - 21: Phylopluhora infection on petioles

C lones C u ltu re C u ltu re C u ltu re
N o . 5 N o. 6 N o. 7 N o.8

R R II 33 R R S S
F  4542 R R S S
F X  516 S S R S
R R IM  600 R S R S
R R IM  701 S s S S
PR  107 s s S S

R : N o  infection  (resistan t), S : in fection  (susceptib le)

17. H ost P arasite  In terrelationship

H ost p arasite  re la tio n sh ip  is an im portan t aspect o f  s tudy  in the biology o f  pathogens, 
w h ich  can  reveal m any clues to  b reak  th is  re la tio n sh ip  fo r  th e  co n tro l o f  pathogens.

A rtific ia l in o cu la tion  o f  th e  fungus Corticium salmonicolor w as ca rried  o u t in the 
brow n  and  green  stem  o f R R IM — 701 using seven d ay  o ld  cu ltu re  b its and  the pathogen 
estab lished  on  s terilized  brow n w ood p ieces as inoculum  was do n e  to  s tudy  the p en e tra tio n  
o f  th e  fungus. T h e  brow n stem  was found  lo  take  in fec tion  b u t the green stem  d id n o t show
any  sym ptom s o f  in fection . T he in fec ted  bark  a fte r II days and  1 m onth  w ere lakcn and 
fixed in F. A. A. A fte r em bedd ing  in paraffin wax m icro tom e sections o f  the bark  was taken 
and  observed a f te r  staining.

18. Epidemiology o f D iseases o f Rubber

T he in itia tion  a n d  spread  o f  diseses a re  d e te rm in ed  by various ex traneous factors. 
Iden tifica tion  o f  these fac to rs  and  inform ation  on th e  m anner in w h ich  these fac to rs  help  
th e  sp read  o f  diseases can  he lp  in th e  fo recast o f  d iseases and  tim ing  th e  co n tro l m easures to  
ach ieve  b est resu lts.

S tevenson screens w ere insta lled  inside, b o rd e r  and  o u ts id e  th e  ru b b e r p lan ta tion  
and  reg u lar reco rd in g  w as do n e  on  tem pera tu re  and  hum idity . T here w as no  difference 
betw een  th e  b o rd e r  and  o u ts ide , but. th e  in side  tem p era tu re  was slightly  lower and  hum id ity  
sligh tly  higher. T hese varia tions gave n o  advan tage fo r any  d isease. Sunshine was fou n d  
to  be a n  im portan t fac to r in  the  triggering  o f  abnorm al le a f  fall d isease. A cloudy day  w ith  
fav o u rab le  tem p era tu re , hum id ity  an d  w et co n d itio n  was found  essen tia l fo r the" in itia tion  
o f  th e  d isease.

19. Selection, T esting and Introduction o f N ew  Legum inous C over C rops fo r R ufc lir
Estab lishm en t and  m a in tenance  o f  legum inous cover c ro p  in ru b b e r p lan ta tio n  is an 

im p o rtan t c u ltu ra l o p e ra tio n . T he legum inous p lan ts  used a t  p resen t have  som e undesirab le  
ch a ra c te rs  like  d ry ing  in  sum m er and  p a la tab le  to  ca ttle . H ence, a c tio n  was taken  to  find 
o u t a  m ost su itab le  cover cro p .

T h e  field experim ents sta rted  in 1982 an d  1985 w ere co n tin u ed . T here is n o t m uch 
d ifference in g irth  o f  p lan ts  u n d e r  M ucuna  a n d  Pueraria. Soil m o istu re  level a lso  d id  not 
vary in p lots p lan ted  w ith these tw o cover crops. T h e  soils un d e r M ucuna  con tained  m ore 
o f  to tal he le ro tro p h ic  b acteria , non-sym bio tic  nitrogen  fixing b ac te ria  a n d  p hosphate  so lu ­
bilising bac te ria , w hen com pared  to  so il u n d e r  Pueraria. T h ere  is n o t m uch v aria tion  in the 
popu la tion  o f  fungi a n d  ac tinom ycets  in the  so ils u n d e r  these co v e r crops.



T ab le  Path  -22: M icrobial population un soils under• M ucuna and  Pueraria.

A ettn o - Beijerin- P hospho-
C over cro p B acteria Fungi m ycets ck ia bac te ria

10* 10‘ 10* 102 10*

M ucuna 55 13 14 5.4 9
Pueraria 32 II 11 2.7 5,3

In sum m er a t Palghat, Puerarir d ried  com pletely  w hile M ucuna  show ed sp arse  green  
vegetation . A t CES. M u cuna  co n tin u ed  to  g row  well even a f te r  th e  c lo su re  o f  th e  canopy , 
w hile th e  Pueraria  p lan ts com pletely  vanished. A t C heruvally  esta te  the  M ucuna  p lan ts  
covered th e  g round  com pletely  in th e  first year itself. But Puerariu  d id  n o t co v e r  th e  a rea  
lead ing  to  p ro fuse  weed grow th  especially  M im osa pudica.

T able  Path  - 23: Modulation and dry m atter production by  Pueraria inocula ted  with d ifferen t 
___________________ isolates  o f  rhizobia (w t. in g )

R hizob ium  isolate______ shoot_____________ roo t_______ n o d u le  n o d u le  nu m b er

*  6 6 4  1-48 0.36  70
® 1J-JI 0 .87 0.44  11(1
£  8.25 l .4 i  ,127 ;7
j?  '- 67 1.41 0.31 79
|  10-12 0.93 0.44  105

Contro1___________________6 J 2 _________________ L49 _ _  of} “

p ro d u c tio n  m iz a b '“m  ,so lales B an d  E “ re found  lo  en h an cc  m o d u la tio n  a n d  biom ass

n lS « ! 'U’r  i.°f  i r? a lcd  Putraria  seeds in c o c o n u l husks resu lted  in tin . k m o ts
M a li f  nodu les. T he Rhizobium  isolate fro m  C helhe lve tty , a  lo ca tio n  w here tins
p lan t grow s p rofusely , caused  m ore  n o d u la tio n  an d  biom ass p ro d u c tio n

s S T S S S S S S a s S S

« -  —  —  ant,

w a s
^ S s S S S

to  r u b b e rT o dwe™‘,ingS ° f  OTd R h i20b i“ m c “ '*“ res " W  Prepared  and  d is trib u ted

20. Rhizosphere S tud ies of Rubber P lan ts



A study  was co n d u cted  to  en u m era te  th e  occu rrence  o f  p hosphate  solubilising m icro­
organism s in th e  rh izosphere  o f  differen t clones o f  ru b b e r viz., PR  107, R R IM  600, R R IM  701, 
F  4542 and  FX  516 an d  d ifferent g ro u p  o f  m icro  organism s p resen t in them  w ere estimated" 
th e  p o p u la tio n  o f  p hosphate  solubilising  bac te ria , fungus an d  actinom ysetes a re  aiven in 

th c  tab le  b elow : c

T ab le  P a th  -  24: M icrobial population in  10*Jgof dry soil

P R  107 
R R IM  600 
R R IM  701 
F  4542 
F X  516

to tal A ctrno-
phosphate  B acteria Fungus mycetes
so lubilisers

14
4

25
18
12

103 81 7
42 33 4

100 62 12
234 162 54
100 75 12

B acterial isolate N o .3 and  N o .7 show ed m axim um  ro ck  phosphate  so lubilisation  a n d  isolate 
N o. I so lubilised  m ore  alum inuum  pho sp h a te  and  iso late  N o. 3 show ed m axim um  ferrous 
p h o sp h a te  so lubilisa tion .

21. Iso lation  and  T esting  Antagonistic M icro  O rganism s Against P lan t Pathogens o f Rubber
So fa r  no  rep o rt o n  the occu rren ce  o f  an tagon is tic  actinom ycete  in  rh izosphere o f 

ru b b e r p lan ts  as well th e ir  inh ib ito ry  ac tiv ity  aga inst th e  pathogens o f  H evea  is available. 
H ence  a  stu d y  was carried  o u t to  isolate an tagon is tic  actinom ycetes in th e  rh izosphere soils 
o f  ru b b e r  a n d  test them  ag a in st m ajo r pathogens o f  rubber.

In general the  an tag o n is tic  actinom ycetes a re  m ore in  the rh izosphere o f  Hevea. 
A ctinom ycetes in h ib iting  P hytophthora  sp , Poria  sp  an d  Corticium sp  u p to  10 mm  are m ore. 
M ore p opu la tion  o f  an tagon is tic  actinom ycete  having  inh ib itory  zone over 10 m m  w ere reco r­
d ed  in  th e  rh izosphere  o f  c lones FX  516 a n d  PR  107.

22. S tud ies on the N on-Sym biotic N itrogen  fixing M icroorganism s of Rubber Growing Soils
B io logical fixation o f  m o lecu lar n itrogen  can  be  p erfo rm ed  by a  nu m b er o f  p rokaryo tic  

m icroo rgan ism s. T h e  free liv ing  n itrogen  fixing m icroorganism s o f  rubber grow ing  solis 
w ere s tud ied  giving special im p o rtan ce  to  Azotobacter, Beijerenckia, Derxia  and  Azospirillim  
an d  to  find o u t th e ir  use in  ru b b e r p lan ta tio n  to  m axim ise th e  yield a t  less cost w ithout 
an y  pollu tion .

G ro w th  c h a rac te r is tic s  o f  Beijerenckia  sp  and  Azotobacter  sp  isolated from  rubber 
g row ing  soils w ere exam ined  u n d e r  d iffe ren t pH  in the lab o ra to ry  co n d itio n s  a n d  found that 
a  pH  o f  6-9 w as favourab le  Tor A zotobacter  sp  and  4-8 fo r Beijerenckia  sp.

Beijerenckia  sp  and  Azotobacter  sp. ind iv idually  o r  in co m b in a tio n , w ith  a n d  w ithout 
n itro g en o u s  fe rtilize r, was app lied  in th e  rh izosphere  o f  ru b b e r seedlings. Beijerenckia  sp. 
a long  w ith h a lf  dose  o f  recom m ended  n itrogen  show ed favourab le  response in a tta in ing  g irth  
o f  seedlings. A lthough th e  inh ib ito ry  effect o f  Beijerenckia  sp  was tested against Phvtophthora  
sp . there  w as n o  positive  results.

A n experim en t was ca rr ie d  o u t to  s tudy  th e  effect o f  D alapon , Fem oxone , G lycel, 
G ram ax o n e  a n d  D iu ro n  on soil m icro  organism s like Rhizobium, Beijerenckia. Bacillus. 
A spergillus  an d  Streptom yces. It w as found  th a t a ll h erb ic id es  a t h igher doses inh ib it the 
g ro w th  o f  these  o rganism s in th e  a r tific ia l m edia . T he effect was a lso  stud ied  in soil cond i­
tio n s a nd  it was found  th a t G ram axone  even a t recom m ended  field dose inhibit th e  organism s 
(T able  25).





/izospirillum  sp  w as isolated from  the rubber roots. The q u an tity  o f  nitrogen fixed
by these o rganism s should  be estim ated . T he d u a l inoculation  o f Beijerenckia  sp  and  
Rhizobium  sp  has show ed an  increase in b iom ass p ro d u ctio n  and  nodu lation  in Pueraria 
phaseoloids. T he bio logical p rocess beh ind  th is  is to  be  studied.

23. W hite G rubs A ttacking Rubber

W hite  g rubs a rc  se rious pests o f ag ricu ltu ra l crops. T h e  dam aging  stage surv ives in 
so il and  h en ce  co n tro l o f  the  pest is difficult.

M ean  percentage survival o f  the p lan ts in treated  p lo ts o f  w hite  g rub  con tro l experi­
m ent was evaluated  on  thc basis o f  red u c tio n  in th e  n um bei o f  p lan ts d am aged by white grubs 
and  re n d e r  them  unfit fo r  transp lan ting . T he d a ta  ob tained  w ere subjected to  sta tistical 
ana lysis and  th e  m ean percen tage  survival o f  p lan ts  is presen ted  in tab le  26.

T a b le  P ath  26: Comparative 
o f  H . serra ta  F.

’ evaluation o f  different insecticidal form ulations f o r  the  control

T rea tm en ts Dose 
(kg h a - ')

M ean percentage survival o f 
plan ts /p lot*

C a rb o fu ran  3G 25 68.20 (55.67) b
P hora te  I0G 25 88.80 (70.45) a
C arbary l 5D 100 30.90 (33.77) c
B H C  I0D 100 14.40 (22.30) d
C arbary l 4G 25 57.90 (49.55) b
Phosplone 4 D 100 34.50 (35.97) c
Sevidol 4 :4G 25 88.10 (69.82) a
C o n tro l 2.40 (8.91) e
F  test S ignificant
S. E. o f  X 2.08

*M ean o f  fo u r  rep lica tio n s 
F igu res  in paren theses  a re  values
M ean  values fo llow ed by the sam e le tte r d o  n o t d iffe r significantly  (P  =  0.05) a s  per D uncan  s 
m ultip le  range  test.

T he resu lts revealed  th a t a ll the  in sec tic ida l trea tm en ts  w ere found  significantly  superior 
to  co n tro l in p ro tec tin g  ru b b e r  seed lings from  w hite  grubs. T he app lica tion  o f  P h o ra te  10G 
gave 88.80% p ro tec tio n  an d  d id  n o t differ s ign ifican tly  to  th a t o f  scvidol 4 : 4G  in its effective­
ness. H ow ever, b o th  w ere sign ifican tly  superio r to  o th e r  trea tm en ts . T he next effective 
tre a tm e n t w as c a rb o fu ro n  3G  fo llow ed by carbary l 4 G  w hich  a rc  on  par. T he m inim um  
surv ival o f  seed lings was no ticed  in th c  p lo ts b roadcast w ith B H C  I0D .

P opu la tion  sam pling  d a ta  revealed  h igh  g ru b  p opu la tion  in June  ie . 1 g ru b  per cubic 
foo t a n d  2 g ru b  per c u b ic  foo t a t  the  C en tra l N ursery , K a rik a tto o r  and  Regional N ursery, 
N eriam an g alam  respectively.

S tu d ie s  on  th e  en tom ogenous fung i, Beauveria brongniarii and  Beauveria bassiana  in 
re la tio n  to  w h ite  g ru b s and  the possib ilities o f  th e ir  u se  in th e  m anagem ent o f  w hite grubs 
a re  in progress.



T erm ite  in festa tion  on  young and  o ld ru b b e r trees is ra th e r a m enace  to  g row ers than  
dam age. T he gallary fo rm ation  on  th e  tree  tru n k  up to  a  he igh t o f  2m  is com m on . T he 
m ud contam inates the  latex. T erm ites  dam age the shade  baskets, m u lch , cu p h o ld in g  ropes 
e tc .

A n  experim ent has been p lanned  to  evaluate  th e  effect o f  new  tc rm itic id es . A s a  pa rt 
o f  th e  tria l the pre-treatm ent observations were reco rd ed  du rin g  1986-87. T h e  inc id cn ce  
generally  s tarts from  N ovem ber a nd  continued  up to  M arch . T h e  heigh t and  w id th  o f  gallary  
w as m easured. T he observations in d ica ted  th a t 16%  o f  th e  trees w ere in fested .

25. Studies on B ark Feeding C aterp illars o f Rubber
1 he bark  feeding ca te rp illa r, Alherastis circulaia is becom ing  m ore  a n d  m ore  se rious 

in low rain fall ru b b e r g row ing  belt o f  K anyakum ari, T rivandrum  a n d  P a th a n a m th ilta  
d is tric ts . O ozing  o f  latex in considerab le  q u an tity  from  som e po in ts  o f  a tta c k  an d  secondary  
fungal in fection  a t  such  p o in ts  resu lt in  ro ttin g  a nd  snapp ing  o f  branches.

, S?ve,re a tta c k  o f  th e  pesl w as n o ticed  in A y irana llu r E sta te  o f  R eh ab ilita tio n  P lan ta tio n  
and  Shaliakary  Estate. A  search  fo r parasites  o f  th is  pest ind ica te  th a t on ly  a spec ies  o f  
cha lc id  a ttack  the larva an d  its po p u la tio n  is very low.

26. S tudies on S lugs and Snails A ttack ing  Rubber

Slugs dam age young  ru b b e r p lan ts  o f  o ne  to  tw o y ea r age a t  several p laces T h e  
un d ' r ,[ 0 0 d , b>' p la n e r s  as the slug and  snails ap p e a r  railv ?„ th e  n ig h t 

* row th  01 P,am s 15 t a t  S lu g ' and  snails also  feed on lat, -  from  tap p ed  trees, resu lting  in co n tam ia tion  an d  loss o f  latex.

, , Sevei? ± magf  w? s seen a t M u th iram ala  and  a t R R II  (F ie ld -4 )  T h e  nercent-ipc* o f

h 5 |

30 cm fro"’ *"h•

27. N em atodes Infesting R ubber and A ssociated Cover C rops 

ca rtic r S J S S j ? S C 3 5 S j ?



V erteb rate  pests like ra ts , po rcup ines, sam bar a nd  e lephants cause c onsiderab le  dam age 
to  rubber, e spec ia lly  p lan ta tions a d jacen t to  v irgin forests. Specialised con tro l m easures are 
to  be ad o p ted  fo r these pests.

B ord ifacoum  ba its a t 0.005% (50 ppm ) concen tra tio n  w ere evaluated against th ree  rat 
spp. viz., Bandicota bengaiensis, Bandicota indica  an d  Rat!us m eltada  dam aging  ru b b e r at 
th e  C en tra l R ubber N ursery , K a rik a tto o r. T he d a ta  a re  p resen ted  in tab le  27 and  28.

T ab le  P a th -27 : Efficacy o f  Brodifacoum in controlling rodent pests in rubber nursery

B urrow  No. o f  burrows ha—1
R o d e n tic id e  co u n tin g  T o tal R a ttu s  B and ico ta  B andico ta
_______________________________  period  bu rrow s m eltad a  bengaiensis ind ica
B ro ad ifaco u m  a t 0 .005%  P re-contro l

census 54 16 20 18
P ost-contro l
census 3 2 0 1
C o n tro l
success  ( % ) 94.44 87.50 100.00 94.44

T h e  success  in ru b b e r  nu rsery  w as 94.44% on the basis o f  bu rrow  co u n t. P o st-con tro l 
census revealed  100% kill o f  B. bengaiensis, 94 .44%  kill o f  B. indica an d  87.50%  kill o f 
R. m eltada  A t 3, 6 a n d  9 m o n th s ' stages in th e  grow th  o f  n u rsery  ru b b e r  seedlings, th e  pre 
and  p o st-co n tro l dam ages to  th e  ru b b e r  w ere ev a lua ted  by s tudy ing  h u n d red  lx l  m 2 plots. 
A t every stage in th e  g row th  o f  ru b b e r seedlings, sign ifican t red u c tio n s (P  0.001) in the 
ro d e n t d am ages w ere o b ta ined  w ith B rod ifacoum  ba its (tab le  27).

T ab le  P a th  - 28: R eduction in per cent rodent dam age to  the  nursery rubber p lan ts a t various 
stages o f  grow th a fter controlling rodents with Brodifacoum treatm ents.

R o d en tic id e
P er cen t
ro d en t
danage

S tages o f  nursery rubber seedling 

3 m on ths 6 m o n th s 9 m on ths

B rodifacoum P rerco n tro l 20.54 ± 10 .33± 29.55-F
4.73 2.34 8.93

ba its (0.005 %) P ost-con tro l 2.77 ± 0 .5 2 1.25 +  0.13 2 .5 3 + 0 .6 3
♦probab ility  level 0.001 0.001 0.001
R e d u c tio n (% ) 86.51 87.90 91.44

* S tu d en t Y  test

29 Bee K eeping in Rubber P lan tations
Bee keep ing  is a  p ro fitab le  an c illa ry  industry  in ru b b e r p lan ta tio n s. T h is  is a  gain  to 

th e  p lan te rs  w ith o u t m uch  ad d itio n a l input.

In ad d itio n  to  th e  e stab lishm en t o f  25 p lan ts  o f  A ntigonon Icptopus H ook . & A rn. an d  
10 p lan ts  o f  Callistemon lanceolatus D C . 25 poly b ag -ra ised  seedlings o f  Pongam ia glabra 
V en t a t  the R R II  fa rm , 20 cu ttin g s  o f  M anihot g!a:iovi M uell. A rg. w ere also  successfully  
e s tab lish ed  a s  off-seasonal bee forage p lan ts a t the C FS . T hese p lan ts  a re  p roved  to  be best 
su ited  fo r off-seasonal bee m anagem en t in ru b b e r p lan ta tion -based  ap iaries.

F u rth e r  s tud ies  on  th e  id en tifica tion  and  estab lishm en t o f  a d d itio n a l bee flo ra  are  in 
p rogress. A m ong the p red a to rs  o f  A pis cerana indica F ., I espa spp . w ere iden t ified as p o ten ­
tia l bee h un te rs  o f  honey bee. S tud ies o n  the p arasites o f  bee a r e  in progress. S tud ies on  
th e  effect o f  env ironm en ta l fac to rs  on  th e  forag ing  rhy thm  o f  A. C. indica  are  also  in 
progress.



Plant Phqsiologq and Exploitation

Introduction

tree  w t ' n h S K  al^ s o f  th \ p h y.,ol“ ^  a re  yield com ponen t analysis a t w hole
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ano th e r f r S  o S d y  m anagem ent and  d ry  farm ing tech n iq u es  a lso  from

I. S t td lK c m  the Physiological and biothem ical sub-components of m ajor yield com ponents

a t e a M U s s ?  a s s
w ere s e ^ “  f h S i  f c f ™  * “ « >  and  H P-20 (low  y ielder)
m BI2 panel and  w ere located  in ih c  R R II  E xperim ent S ta tion  1S  d /2  9 “ ei"  ,a p |, i” -“

p o ten tia ls  and  p ro te in s  o f  B and  

fraction  were observed. T h e ^ d a u  co llected  a re  p re “ n T ed m  2."’

o f ia ^

R R II 105 
R R II 102 
H P 20

Latex 
volum e 

ml t r e e - ' lap

Plugging
index

B ursting
index

S o lu te  P o te n tia l Bars 
C .se rum  B -serum

221.89
49.08
23.55

3.50
6.89

13.33

10.64
29.32
35.56

-10 .4  
-12.9 
- 8.6

_ Protein (mg/100 ml) Sugars ( m g T ^

-11.5
-11 .0

10.8

C -serum  B-scrum  T o tal

R R II  105 11.44
R R II 102 10 25
H P  20 8;43

14.29
13.71
9.84

279.0
191.0 
177.3

T rig ly- P hospho-

R ed u c in g  N on- (rag g fy ! m ^ O O g  
red u c in g  cc ro l/ BF 

___ 100 mg)

52.46
34.62
30.57

226.54
156.33
146.73

8.53 198.98
5.38 126.68
4.08 67.24



The d a ta  show s th a l high latex yield o f  R R II 105 is a ssociated  w ith low  plugging index, 
low b u rsting  index a n d  h igh  con ten ts  o f  p ro te in s, sugars and  lip ids. On th e  o th e r  han d  the 
low latex yield o f  H P  20 is associated  w ith high values o f  plugging and  bu rsting  in d ic ts  and 
low con ten ts  o f  p ro te in s , sugars an d  lipids. In  th e  case o f  th e  m edium  y ie lder, thc  above 
param eters show ed in te rm ed ia te  values. T he so lu te  p o ten tia ls  o f  the serum  frac tion  did 
n o t show  any  c onsisten t pa tte rn  though th e  values w ere high fo r the low y ie ld e r H P  20. It is 
too  early  to  a rriv e  a t  any  definite conclusion  based on the present d a ta  F u rth e r stud ies 
a rc  in progress.

2. B iochemical basis o f clonal variations in H evea-lA flA  composition of leaves
M any o f  th e  physio logical and  gene tic  varia tions in Hevea  c lones arc  re la ted  to  b io ­

chem ica l d ifferences am ong  clones. Estab lishm ent o f  definite re la tionsh ips betw een  these 
b iochem ica l differences w ill be useful in c ro p  im provem ent program m es. E arlie r studies 
co n d u c ted  in the In stitu te  have estab lished  th a t c lona l differences in thc  lipid com position  
o f  la tex  p a rtic les  a re  associated  w ith differences in plugging index, y ield, d rough t 
susceptib ility  e tc . Seasonal changes in th e  lip id  com position  o f  latex p a rtic les  have also 
been observed  particu la rly  w ith re fe rence  to  drough t.

A  s tudy  has been un d ertak en  to  see w hether c lona l v aria tio n s exist in thc  lea f lipid 
co m position  also  and  i f  so, w hether such  differences can  be co rre la ted  to  physiological 
differences. S u ch  stud ies w ould  be useful in early  iden tification  o f  yield charac te ris tics  as 
w ell a s  stress  to le ran ce .

L ea f sam ples o f  th ree clones, R R II 105 (d rough t resis tan t in te rm s o f  la tex  yield). 
T jir  1 (d ro u g h t suscep tib le  in te rm s o f  latex y ie ld ) and  S C A T C  93-114 (co ld  to le ran t) were 
co llec ted  from  bud  w ood nursery and  th e  con ten ts  o f  differen t lip id  com ponen ts  were 
e stim ated . T h e  d a ta  a re  given in T ab le .3

T a b le  P h y -3 : Lip id  composition in the leaves o f  three clones o f  H evea  (m g g —' d ry  wt.)

C lone G lyco lip id s**  Trig lycerides**  S terols** Phospholip ids

T jir  1 62.05 a  10.35 a  17.14 a  7.38

♦^Significant a t  1% e r ro r  (figures fo llow ed by sam e le tte r a re  n o t significantly  d iffe ren t from  
each  o ther).

T he d a ta  shows th a t th e  con ten ts  o f  glyco lip ids, trig lycerides and  s te ro ls  a re  signi­
ficantly  low  in T jir  1 com pared  to  th e  levels in th e  c lones R R II 105 and  S C A T C  93-114 
H ow ever, th e re  is no  differences betw een these tw o c lones in te rm s o f  th e  co n ten ts  o f  these 
lip id s  in th e ir  leaves. T h ere  w as n o  significant d ifference in th e  levels o f  phospholip ids 
in thc leaves o f  a ll th e  th ree  clones. T h e  s tud ies ind ica te  th a t lip id  f rac tion  in th e  le a f m ight be 
an  in d ic ta ion  o f  d rough t resistance. F u rth e r  s tud ies  a re  in progress.

3. Yield constra in t analysis o f H evea  in d ifferent agroclim atic /.ones o f the trad itional area
W ith in  th e  ru b b e r grow ing  areas, there  a re  m any d is tin c t ag roc lim atic  zones w ith 

m arked  differences w hich  influence grow th  a n d  yield  o f  Hevea. H ow ever, these yield vari­
a tio n s a re  yet to  be  quan tified  and  co rre la ted  w ith th e  ag ro c lim atic  variab les. A  s tudy  was 
u ndertaken  a t five esta tes loca ted  in d iffe ren t ag ro c lim a tic  zones.

R R II  105 
S C A T C  93-114 
C D  0.05

71.12 b 
74.58 b 

4.65

11.28 b 
11.47 b 
0.60

23.22 b 
23.39 b 

1.14

6.14
7.65



U niform ity was m ain tained  in th e  selection o f  c lone (G T  1), year o f  p lan ting  (1977) 
a n d  the cu ltu ra l operations. T he reco rd ing  o f  g irth  and  yield co m p o n en ts  w ere m ade a t 
b im onth ly  intervals. A t all locations, one b lock  each was selected  and  25 tree s  a t  random  
w ere selected for the  experim ental analysis. G irth , length o f  tap p in g  c u t, plugging  index, 
in itial flow ra te , to ta l volum e and  d ry  rubber co n ten t w ere reco rded .

F ro m  the esta te  reco rds, d a ta  on rubber y ie ld (kg  t a p - ') o f  th e  se lec ted  b lock  fo r  1985-86 
and  1986-87. daily  ra in fa ll fo r 86-87 (F ig  1) an d  m onth ly  rain fall fo r the  p ast tw enty  years 
were co llected .

In the m on th  o f  S ep tem ber 1986 soil and  lea f sam ples w ere co llec ted  an d  analysed  to  
determ ine nu trien t status.

D ry rubber y ield /b lock  a t  each  location  is p resen ted  in F ig  1, M ean ru b b e r yield tr e e - i  
t a p - 'f o r  the th ree d is tinc t seasons a re  given in T ab le  4. D uring  A pril-M ay , the d ry  rubber 
yield was highest a t N ew  A m bad i, w hile i t  was low er a t  M a lan k a ra  a n d ' K in a lu r. Vield 
ob tained  a t  Perinaad  is h igher than  th a t in K ina lu r, b u t low er than  th a t in N ew  A m badi. 
S ta tis tica l analysis ol the d a ta  have show n th a t th e  yield difference observed  betw een N ew  
A m badi and  M alankara, N ew  A m bad i an d  K inalur, P erinaad  and  M alankara  a re  sign ifican t. 
F o r  th e  season June-A ugust, the  highest y ield  was reco rd ed  a t N ew  A m bad i. w hile  the  low est 
was observed  a t  K inalur. Y ields ob ta ined  from  M alankara . K undai a n d  P e rin aad  were 
m edium  and  these d id  not differ significantly.

4 m S , / '0 r T h P‘, 'm be' ‘ D i w ,nbcr- lhe  highest >i(!lds were c o r d e d  a t  P erinaad  a n d  N ew  
| U  w ere reco rd ed  a t

index . These values w ere sta tistically  sk n ificn n t T h .  Z 1 . ?  ,lgh  Pll,S§mS

plugging index a n d  latex v o l u m e T  “ “ ° ? i*,cd  w i,h  **•> 
w hat com pensated  by a slightly  h igher d ry  ru b b e r co n tem  ( T a b le  “ 4) ™  WaS S° m e'

latex volum e. P lucking  index  can  he k  P e g g in g  index and  hence the
sta tu s  and  p ro b a b ly 'th e  m ircoc lim ates  in th e  esta tes Y T h I  " 1°,ls tu '.e  co n d iti° n s, nu tritio n a l 
n o t b^ re la ted  to the  o bserved  difference in nin iw nrr j  an.d le a f  a na lysis d a ta  cou ld
im p o rtan t fac to r w hich m ay be affecting  pJiL -fng  indexes fhe i  Vf]lum e.(T ab le  6.7). The 
lu re  w hich a re  now  being m on ito red . seasonal varia tion  in  so il mois-

*  '" " ia l/ ,a w  ™ "- * * *  -  * *

Amtadi PerinMd K in ....................S I )
Plugging index  ---------- ------------------
A pril-M ay S.0 8.78 o n
June-A ugust 2.52 4 .1 5  ,  „  6 3 9  17 9
S eptem ber-D eeem ber 2 3 3  w lS ' 5 1 6  0 .9 9
----------------------------------------------- 3,16 2-88 3.82 0.51
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Pby. Fig. I. M onthly R ubber Yield and R ainfall a t various experimental locations in 
G T I during 1986-87 (New A m badi, K anyakum ari D istrict, K ina tar-



Season N ew  A m badi Perinaad M alankara K undai K in a lu r LSD  
a t  0.05

Total Volume
A pril-M ay 5 5 .57  36 .g3 
June-A ugust 92.53 9 3 .75  
Sept.-D ee. 122.63 123.03

Initial flow rate) cm o f  tapping cut/min (ml)

21,3
74.53
93.25

60.2
93.31

31.4
48.6

111.5

40.69
22.65
16.26

A pril-M ay 0.081 
June-A ugust 0.068 
S e p t-D e e . 0.092
Yield: tree: tap (g)

A pril-M ay '  23.03 
June-A ugust 3 7 3  
S ep t.-D ee. 4 5 7 4

0.079
0.097
0.021

16.48
33.46
49.27

0.057
0.075
0.084

7.24
22.33
38.76

0.070
0.084

27.99
31.23

0.060
0.073
0.1

13.45
2 0 .0 2
40.75

0.034
0.027
0.014

6 .6
10.62
6.53

T a b le  Phv-5. Girth and yearly girth increment (cm) in different estates.

N ew  A m badi Perinaad M alankara K u n d a i K in a lu r
In itia l g irth  5g.64 
F ina l firth  61.09 
G ir th  increm ent 2.45

56.66
61.30
4.64

56.76
58.74
1.98

57.78
60.6
2.82

60.22
62.22

2 .0 0

Table  Phy-6 Soil nutrient status in the different estates (mg/ 100 g)

Estate % O .C P K C a M g p H
A t 0 to cm
N ew  A m badi
K ina lu r
K undai
M alankara
Perinaad

0.92
0.76
1.20
0.77
1.14

0 .2 0
0.26
1.70
0.59
0 .2 2

1.94
2.55
5.97
3.30
3.13

16.81
8.37

11.85
5.28

10.29

9.12
5.48
6.28
5.45
7.6

4.95
5.06
4-68
4.91
5.18

A t 30 to 60 cm
N ew  A m badi;
K ina lu r
K undai
M alankara
Perinaad

0.58
0.50
0.90
0.33
0.96

0 .1 0
0 .2 2
0.78
0.24
0.24

1.38
2.03
6.25
2.80
3.12

2 2 .1 0
8.29

23.43
3.65

17.46

9.67
4.58
7.22
6.56
8.54

5.13
5.16 
4.88 
4.19
5.16

Nutrient sta tu s o f  leaves (% )

N P K C a M g
N ew  A m badi
K ina lu r
K undai
M alankara
P e rin aad

3.39
3.80
3.41
3.51
3.55

0,23
0.26
0.30
0.27
0.29

1.41
1.48
1.71
1,35
1.56

1.25
0.84
0.80
1.17
1.16

0.43
0.23
0 .2 0
0.43
0.38



4. Photosynthesis and partition ing  of assim ilates.

O ne  y ear o ld  ru b b e r  p lan ts  o f  c lone R R IM  623 w ere used in th is  study. F ully  m ature 
leaves w ere  fed  w ith  l4C 0 2 fo r 30 m in. on  a c lea r sunny day  in a  closed system  (Fig. 2). The 
p lan ts  w ere sam pled  a t  d iffe ren t in te rva ls on  th e  d ay  o f  feed ing  (0) a nd  subsequently  1, 5, 20, 
30, 45 a nd  60 days a fte r feed ing  and  frac tiona ted  in to  led  leaf, leaves, bark , w ood and  ro o t ' 
T h e  sam ples w ere ex trac ted  sequentia lly  in  80%  e thano l, w ater, Benzene-TCA  and  PCA 
so luble  com pounds. G ird lin g  n ear the bud union  was also c arried  out to  check  th e  m ovem ent 
p a tte rn  o f  p h o tosyn the tica lly  assim ilated  carbon  an d  its  conversion  to  rubber hydrocarbon  
in ba rk  a n d  ro o ts  as a  fun c tio n  o f  p recu rso r  availability .

R esu lts in d ic a te  th a t th e  rad ioac tiv ity  from  th e  fed leaves m oved in to  roo ts w ithin six 
hours. By tw enty  fo u r hou rs  th e  label reappeared  in petioles, b a rk  an d  w ood. T he level 
o f  ><C in Benzene-TCA  ex trac ts  was m axim um  on  th e  45th and  60th day  in leaves and  on  the 
30th d ay  in bark . M ajo rity  o f  th e  B enzene-TCA  extrac tab le  rad ioactiv ity  was recovered 
from  ba rk  an d  roots. H ow ever, a  rem arkab le  in crease in th e  appearance  o f  label in rubber 
f rac tio n  w as n o ticed  in  fed le a f  on  the 5 th day.

G ird lin g  experim en ts  ind ica te  m axim um  occu rrence  o f  label in the  shoot (leaves and  
b a rk ), suggesting  th e  dow nw ard  tran slo ca tio n  o f  p ho tosyn tha tes  to  roo ts. G ird lin g  resulted 
in m axim um  o ccu rre n c e  o f  label in bark  on  th e  1st day  a f te r  feeding, in d ica ting  a fas te r rate 
o f  conversion  o f  p h o tosyn tha tes  in to  ru b b e r h y d ro ca rb o n  w h ich  is otherw ise  slow in leaves. 
(F ig  3).

5. D iurinal variation in the activity of 3 -H ydroxy 3-m ethyl giutaryl Coenzyme-A reductase 
in the drainage a re a  o f the bark  of Hevea  under 1/2 S  d /2  system  of tapping.

3-hydroxy-3-m ethyl g iu tary l coenzym e-A  (H M G -C o A : EC. 1.1.1.34) catalyzes the 
red u c tio n  o f  H M G -C oA  to  m evalonate . M evalonate is th en  fu r th e r  converted  to  isopentanyl 
py rophospha te  w h ich  is th e  bu ild in g  u n it fo r ru b b e r biosynthesis. H M G -C oA  reductase  
is co nsidered  to  be  a  ra te  lim iting  enzym e in  the b iosynthesis o f  ru b b e r as it has th e  lowest 
ac tiv ity  co m p ared  to  o th e r  enzym es in th e  p a th  way. H ence it c an  be assum ed tha t v aria tions 
in th c  ac tiv ity  o f  H M G -C oA  red u c tase  m ay be re la ted  w ith  varia tions in ra tes  o f  rubber 
biosynthesis.

R ep o rts  o n  th e  b io sy n th e tic  ra tes o f  ru b b e r in  th e  bark  d u rin g  th e  p eriod  between 
tap p in g  a re  scan ty . A  s tu d y  w as un d ertak en  to  estim ate  the H M G -C oA  reduc tase  activ ity  
in  th e  ba rk  in th e  d ra inage  a rea  a t  six  h ou rly  intervals d u rin g  th e  p eriod  betw een tw o successive 
tapp ings (1/2 S  d /2). T he c lone chosen  was G 1 1 un d e r tapp ing  in BI2 panel. T h e  b ark  sam ples 
w ere co llec ted  from  dra inage  a rea  in  th e  v ic in ity  o f  c u t ends. T he first sam pling  was done 
a t  06.00 hours, ju s t  before  tapp ing  a n d  fu r th e r  sam plings w ere do n e  a t  six h ou rly  intervals 
fo r  48 h o u rs  w ith  th e  last sam pling  do n e  ju s t befo re  th e  subsequent tapping . T he enzyme 
ac tiv ity  w as estim a ted  by analysing  th e  levels o f  H M G -C oA  and  m evaionate. T h e  activ ity  
o f  the  enzym e is expressed as th e  ra tio  betw een H M G -C oA  an d  m evalonate.

F ro m  th e  d a ta  (F ig. 4 ) it is seen th a t th ere  is d iu rin a l v aria tion  in th e  ac tiv ity  o f  H M G - 
C oA  red u c ta se . T he a c tiv ity  is high d u rin g  n igh t hours and  low d u rin g  d ay  tim e. In  general, 
th e  ac tiv ity  o f  th e  enzym e w as h igher in  the first 24 h o u rs  a fte r tapp ing  com pared  to  the 
ac tiv ity  in  th e  subsequen t 24 h o u r  p e rio d . F u rth e r  s tud ies  a re  in progress.

6. Physiological evaluation o f H evea  c lones in different agro-clim atic zones.
In  n o n -trad itio n a l areas , m any o f  th e  env ironm en tal co n d itio n s reach  stress levels 

fo r  H evea  g row th . D ue  to  th e  lack  o f  d a ta  on  grow th  and  o n  c lona l varia tions in th e  non- 
tra d itio n a l a rea s , a  m u lti- lo c a tio n  tria l involving fou r reg ions and  12 clones was sta rted  in 
1982. T h e  reg ions a re  N o rth  K onkan  region (D ap ch a ri, M aharash tra ) w ith  high tem perature  
an d  p ro lo n g ed  d ro u g h t;  N o rth -E ast region (A gartaia , T rip u ra ) w ith low  tem pera tu re  in w inter
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and  d ro u g h t in  sum m er; high e levation  (M ud igere , K arna taka) w ith high w ind velocity  a n d  low 
tem p era tu re  and  tra d itio n a l reg ion  (C en tral Experim ent S ta tion , R R U ). T he clones included 
in th e  tria l a rc  listed in T ab le  8. A t D a p c h a n  life saving irrigations MS I p la n t - 1 w e e k - ')  
w ere p ro v id ed  to  th e  p lan ts  d u rin g  ex trem e d ro u g h t periods. The grow th  o f  the p lan ts  were 
m onitored  in te rm s o f  g ir th  increm en ts and  th e  d a ta  a re  presen ted  in tab le 8 R outine 
m e teo ro log ica l param eters w ere a lso  reco rded .

T h e  d a ta , th o u g h  n o t sta tis tic a lly  analysed , ind ica te  th a t in com parison  to  th e  g irth  
^ , ?no /lli th e tra KdJ t '°.nal a rea- th e  Birth a tta in ed  is 16% less a t  D ap ch a ri, 20%  less a t  A gartala  

a n d  39%  less a t  M ud igere It was ev iden t th a t high elevation  has the  m axim um  inh ib ito ry  
e ffec t o n  grow th . (T able  8) 3

C lona l v aria tio n , how ever, was observed in th e  degrees o f  in h ib ition  o f  grow th 
cau sed  by  th e  d iffe ren t a g ro c lim a tic  fac to rs. T h u s, co n tra ry  to  th e  general tren d , PR  107 
show ed 19 ,o ex tra  grow th  a t D ap ch a ri as com pared  to  its grow th  a t  C en tra l Experim ent 
u d d  i a-t -i n n ff^ JR ^ h a n i m axim um  g ir th  w as a tta in ed  by  R R IM  600 (19.5 cm ) followed 
by P R  107 a n d  R R II 300 (17.7 cm ). T hough  the general in h ib ition  was 16% a t D ap ch a ri in 
c ones G M  a n d  G T  1 th c  g irth  a tta in ed  was on ly  6%  less c o m p ared  to  th a t o f  th e  respective 
c lones a t  th e  CES. T he g row th  in h ib itio n s  o f  R R II 300, R R IM  612 and  R R IM  600 were 
betw een  9 to  12% . O f  a ll th e  c lones, R R IM  600 show ed m axim um  g irth  a t  D apchari.

A t A garta la , m axim um  g irth  w as a tta in ed  by  R R II  118 (21 cm ) follow ed by  R R II  300 
(18.9 cm ) an d  R R IM  600 (17.8 cm ). T he g irth  a tta in e d  by R R II  118 was com parab le  to  tha t 
a t  CES. G ir th  o f  R R II  300 was on ly  3%  low er. GT1 and  P R  107 show ed 13%  inh ib ition  
in  g irth ing .

A t M ud igere , though  th e  grow th  was poor, in  general, clones R R IM  600, R R IM  703, 
G T  I, R R II  300 a n d  PB  235 w ere com paratively  better.

I t  was also  no ticed  th a t  p lan ts  g row n a t th e  h igher e leva tion  show ed very h igh  stom atal 
re s is tan ce  d u rin g  January , 1987 (T ab le  9). T his c o u ld  be d ue  to  th e  low  tem p era tu re  in 
w in te r. P lan ts  g row n in th is  reg ion  also  show ed red u ced  grow th  ra te s  du rin g  w in ter period 
w h ich  c o u ld  b e d u e  to  low ered photosynthesis re su ltin g fro m  h igh s to m ata l resistance. A m ong 
all th e  c lones, R R IM  600 and  R R IM  703 m ain ta ined  low s to m ata l resis taace  d u rin g  w inter. 
T hese tw o c lones a lso  show  c o m para tive ly  b e tte r  g row th  perfo rm ance .

T a b le  phy . 8: M ean g irth s (cm ) atta ined  b y  different Hevea clones a t traditional and  non-
traditional zones  (1986).

Clone Location

C ES D ap ch a ri A garta la M ud igere

R R II  300 19.4 ± 0 .0 8 17 .7+0.08 18 .9+0 .18 I 2 .3 ± 0 .1 2
PB 235 21.9 ± 0 .11 1 5 .9± 0 .08 15.0 ± 0 .0 7 12.2 ± 0 .0 6
G T  1 17.8 ± 0 .0 9 16.8 +  0.04 15.4 ± 0 .0 7 1 2 .9± 0 .09
R R IM  612 18.5 ± 0 .0 9 16 .4+0 .14 1 4 .4± 0 .08 12.0 ± 0 .0 9
R R II  118 2 1 .1 + 0 .0 9 16.9 +  0.05 2 1 .0 ± 0 .0 9 I0 .7 ± 0 .1 0
R R IM  703 21.7 ± 0 .0 9 13.7 ± 0 .1 2 16.8 +  0.07 1 3 .4± O .11
T jir  I 21.8 ±  0.11 15.7 ± 0 .0 5 15 .0+0 .07 12.3=t=0.11
R R II  105 18 .8±0 .12 12 .9 ±  0.12 11.6±0.11 1 1 .9± 0 .07
R R IM  600 22.1 ± 0 .0 7 19.5 ± 0 .0 7 17.8 ± 0 .0 5 13 .1± 0 .10
R R IM  501 15.3^-0.09 15.5 ±0 -18 12.9 ± 0 .0 8 10 .9*0 .13
P R  107 14 .9± 0 .12 17 .7± 0 .07 12.9 ± 0 .0 6 9.5 ± 0 .0 9
G1 1 17 .1+0 .06 16.0 ± 0 .0 6 13.2 ± 0 .0 5 9 .9 ± 0 .0 8



T able  Phy. 9  .S to m a ta l  resistance (s  c m - 1) o f  leaves o f  H evea  grown at high elevation (M udigere) 
and  w  plain  ( Chethackal)  during January  1987.

C lone
R R II 300 
PB 235 
G T  I
R R IM  612 
R R II 118 
R R IM  703 
T jir I 
R R II 105 
R R IM  600 
R R IM  501 
P R  107 
G l 1

M udigere. C hethackal.
33.15
25.15 
48.60 
43.19 
15.68 
10.47
29.06
14.07
10.15 
11.23 
18.35 
15.82

4.96
5.06
4.69
5.51
2.91
5.53
3.77
3.24
3.37
2.29
5.05
4.17

7. Perform ance o f R ubber U nder High Elevation S ituation ,

cn can  w lt*ls lan d th e  env ironm en tal co n stra in ts  a t  high elevations

MSD ST cSn,c,srpS fpoonirSer in (8«°
in bo th  lo ca tio n s a re  given in T ab le  10. E state)- T h e  grow th  p e rfo rm an ces  o f  c lones

R R ir  203,‘r r i m  « 2  S M n ™ S » h,0W' d ! nraxirauni g irth  (20.2 era) fo llow ed by 
p erform ed b e tte r  than  o th e r  clones. ’ 118 follovved by R R II  203

a lti tu d e  c o ^ ? ^ ^ ^ 0^  g r S h  i n p l a i S ' 9 f2° % gri?Wth in h ib itl0 n  in high
(above 30 "0> in o th e r  clones T he s tu d io  inHiVat <i ^  g row th  w as m o re  p ro n o u n ced
R R IM  600 m ight p e r f o r m  ^ t t ^ ^ t  W gher e leva tk )nsa  ^  2° 3 ’ R R ' M  6 1 2  a n d

_ _  „ t  Ph>s J O. Grom h o f  H evea  clones in  Poonoor and  W yna d  (g in h  in cm )

W ynad

18.3
19.3 
10.1 
16.6
19.3
15.6
15.8
17.2
14.8
13.6
16.6
20.2
18.4
16.8 
15.0 
18.9

P o o n o o r

23.6
30.2
20.2 
27.8 
27.5
26.4
23.5
21.3 
22.1 
20.2
28.3
25.5
27.6 
20.9
27.4 
33.0

% in h ib itio n

22.3
36.1
49.9
40.2
29.7 
41.0
32.9
19.2
32.9
32.7
41.4
20.7
33.5
19.5 
45.2
42.5



L eaf w ater p o ten tia l, so lu te  p o ten tia l and  pressure po ten tia l d u ring  pre-daw n and  
a fte r-noon  co n d itio n s w ere m easured  in budw ood nursery p lan ts o f  c lones R R II 10^. G l 1 
T jir  1 and  R R IM  701, represen ting  varying degrees o f  d rough t to le rance , th e  fo rm er tw o  being 
fairly d ro u g h t to le ran t than  the la tte r two. R esults ind ica te  th a t there  is significant clonal 
v aria tio n  m pre-daw n water, p o ten tia l and  pre-daw n and  a fter-noon pressure po tential.

W hile the d rough t to le ran t c lones R R II 105 and  G l I showed little  varia tion  in the 
param eters s tu d ied , c lones T jir  I and  R R IM  701 showed g rea te r degree o f  v aria tion  (Table 

} i-i P rfsen ce ° f  o sm otic  ad justm en t w ith the falling w ater po ten tia l is c lear in tolerant 
c lone like G l 1. T he fall in w ate r p o ten tia l itself is less d u ring  after-noon in G l 1 th an  in 
o th e r clones. The h igher a fte r-noon  w a te r poten tia ls observed in all th e  clones m ich t be 
because ol th e  h igher ro o t shoot ra tio s  o f  the  budw ood plants.

T he ab ility  in osm otic  ad justm ent in leaves influences the sensitivity  o f  clones to 
d ro u g h t/su m m er periods.

T a b le  Pliys I I .  Pre-dawn and after-noon le a f water potential, solute po ten tia l and pressure 
poten tia l

L eaf w ater po ten tia l Solute po ten tia l P ressure po ten tia l
C lone Pre-daw n A fter-noon Pre-daw n A fter-noon

(-M Pa) (-M Pa) (-M Pa) (-M Pa) (M Pa) (M Pa)
R R II  105 0.316 0.446 0.966 0.994 0.652
G l 1 0.392 0.429 0.953 0.975 0.567
T jir  1 0.407 0.598 1.134 1.237 0.731
R R IM  701 0.502 0.619 1.102 1.168 0.602 0.553
M ean 0.404 0.523 1.039 1.094 0.638 0.589
S. E. 0.0503 0.0772 0.0650 0.0980 0.0570
C. D.
0.05 0.046 0.070 0.059 0.089 0.052 0.054

9. W ate r R elations of tree s  under tapping
In th e  t rad itio n a l ru b b e r grow ing t rac ts , a  definite d rough t p eriod  exists from  D ecem ber 

to  A pril. In ce rta in  years the m oisture stress becom es m ore severe d ue  to  early  cessation  of 
N o rth -E as t m onsoon  a n d /o r  d ue  to  fa ilu re  o f  pre-m onsoon showers. N orm ally  the average 
yield d ec lin e  in  sum m er ranges from  20-50 per cen t com pared  to the peak  yield p e rio d s d e fe n ­
d in g  on  th e  clone. In  c lones like R R II  105 and  Gl 1, yield dep ression  is less cc ir .fa re d  to 
c lones like  T jir  1 w here the yield depression is very high. Though latex yield is highly 
co rre la ted  w ith  soil p lan t w ater re la tions, in form ation  on the changes in the  w ater sta tu s of 
d iffe ren t p lan t p a r ts  o f  the  tree , w ater up take  and  transp ira tion  ra tes and  on  the in fluence  of 
en v ironm en ta l param eters on  these a re  inadequate  to  explain the observed c lona l variatie ns as 
well a s  th e  seasonal v aria tio n s in  latex flow characteristics.

V arious co m p o n en ts  o f  soil plan t a tm osphere  system were s tu d ied  in fou r clones, 
R R II 105, R R II 118 (9 years o ld) a t R R II C entral Experim ent S ta tion  and  in G l 1 and  T jir  I 
(25 years o ld ) a t M alankara  E state. Soil w ater p o ten tia l, p lan t factors ( lea f w ater po ten tia l, 
s to m ata l resistance, tran sp ira tio n  rates, xylem sap flow, latex vessel tu rgo r.la tex  solute 
po ten tia l, lea f tem p era tu re  a nd  yield and  yield com ponen ts like p irth , initial flow ra te , d rc  and  
plugging  index  a n d  the atm ospheric /env ironm en ta l variables, am bient tem pera tu re , re lative 
hu m u d ity , v apour pressure defic it and  to ial rad iation , P A R ) were c onsidered  for the sfudy. 
S em id iu rna l varia tions in the p lan t and  atm ospheric  fac to rs  were m onitored  in the  sum m er 
period  o f  1987. T he d iu rn a l p a tte rn s  o f  tw o typ ical c lones R R II 105 w ith  a  m in im um  yield 
dep ression  in  sum m er an d  R R II 118 with high yield depression  a re  given as observed in 
M a rc h  & A p ril 1987 (F ig . 5 and  6)



Phy. Fig 5 Sami-diurnal tn - K ,.  u - f  . , .

pressure deficit (VPD), Temperature (Temp) and PAR^n (T R s i  “ ** >P“ d (XSS)’ Vapour
,n  R R U  105 and  R R ”  118 during  M arch , 1987.
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P hy. Fig . 6. Sem i-diurnal changes in com ponents o f  Soil-Hevea-atmosphere system in R R II 105 and



Observed pre-daw n tu rg o r o f  la lex vessels w as a lm ost nea r th e  ca lcu la tcd  values 
derived  from  the observations on pre-daw n le a f  xylem po ten tia l an d  pre-daw n latex solute 
po ten tia l in d ica ting  uniform  w ater po ten tia ls th roughou t th e  p lan t system  w hich  in p robablv  
m equilib rium  with soil w ater p o ten tia l a t the roo t su rface. U n d er s im ila r '.oil m oisture  
situations the pre-daw n latex vessel tu rgo r (p rio r to  tapping) was slightlv  h igher in R R II Jos 
Leal w ater p o te n tu ls  were a lso  sim ilar in these two c lones u n d e r  these c o n d itio n s  Tannm i- 
had resulted in a sudden d rop  in tu rg o r w hich con tinued  fo r ab o u t 90 m in. a n d  increased  
gradually  thereafter. R ebu ilt-up  of tu rgo r co inc ided  w ith th e  cessation  o f  latex flow The 
d rop  m  latex vessel tu rgo r was a lso  less in R R II 105.

R R II 105 was found to  m ain tain  h igher lea f w ater p o ten tia ls  a s com pared  to  R R II MR

T ral.eS WerCflh‘gher 1,1 R R "  1,8 w hi,e R R "  '0 5  show ed low er w ale lo ss ' Very high ra tes o f  xylem sap flow  were n o ticed  in R R II 105. It is seen th a t low er lea f w !  r 
poten tia ls m  R R II 118 is d ue  to  lowered w ater up take  a s  well as high t r i n s Z . i o n  n  Ci

2 s S : 2 5 3 S ,rampiratton ,s iow in RRn ,05rndicate quick w
io. im pact o f unusual drought on H evea  clones

severe ^ ^ ^ r ^ a u r o V r h e ' f a ^  0? ^ ^ " " ^ "  “ " T '  ^m onsoon rains. The svm ntom s n f  the a u.  -N orth-hast m onsoon  and  post-
drying, and  in certain  cases com plete  tree d rv ine  J f s t u d v l  ^ ' ^ t  d cc lillc - b ran c l> 
effects on d rough t on soil m o istu re , v ield , an d  a fieM  oo^ l e a f 'w m e r ^ C" , '° '  Ĉ ,Uate ll,e

depths (0-15 cm ; 15-30 c m • ^0-60 cm  and  60 90 r m ? / J  ft r ° n m o,s tu re  levels a t fou r 
o f  the  sun leaves o f  the trees o f  d ifferent clones a re  p resen ted  i n i l V b T T l ^  WatCr p o le n ,ia ls

b c b e i m  * « « • »was very low. N o  i „ c fcede,  r0 0 ls  A  d t ™  d ep th . the  ava ilab le  soil m o ism ie  
sa tia tion  was severe in all the  locations, ii was c m i 2 t b j i v ° i  Z° " ' '  ,T |tough  the d ro u g h t 
S tation . In  a ll the  loea iions th e  trees show ed wlnr rin  1 c s s " . t l t e  R 11 Expei im eni
the d rough t was very severe, the irees d id n o , Th<’^

w a t e r  p o t e n t i a l s  i s  a b o u t  - 10.0 b a r s  
a fte r-noon  lea f w ater po ten tia l values ranging  fro m  »  n  ^ i f ?  re su lt ':‘i m  t h e  d r o p  o l 
showed dry ing  o f  lower branches, the  leaves T O e  fou„ ,i , ^  T h o u ®h  R R fI
com pared  to  those o f  o th e r clones. T h e  w £  f r ™  “ “ ta u t  h ig h e r  u a l e r  p o te n t ia l s  
The w ater poten tia ls in c lone C l 1 w hich i s  linn , i ! °  8 bars  1,1 R R n  105
b e t w e e n t o -25 .3  ta r s .  T he m axim um  d r o D 10 bc d r° “ Sh l '« !« » « • .  w ere
RB Tl[> ™  15 a  d r o u s tr t  s u s c e p t ib le  c lo n e  (-26 ?  i „  S o T  , p o te n t i a l  w a s  r e c o r d e d  in
KKIM  6(H) ranged  from  -20.2 to  -2 9  | b a rs  T h — . ?   ̂ 1: w a t e r  p o te in i . i l  o l
bars fo r c lones R R IM  501, PB 235, G ^ U m d  ^  ’  “ d

h a s h T h '  ln a n o / l“ r s t “ d y c o n d u c t e d d u ^ n g S e s i ™ ? 1"  ‘ h c  *o il  % » >  w e ll b e lo w  no  
S u ” ? . " 1 * * "  “ p ta k e  a n d  lo w  t t l n s n i m i L 0 I , ' " * ? S o b s e rv e d  th a t  R R I I  105 
in  R R H  1 0 5 s c io n  in d u c e s  b e i l e r r o o td e i i s i l v  „ r l °  '  “  o l h c r  c | o n e s .  I t is
in  h ig h e r  w a te r  u p ta k e . T h e  sm d v  a l-i . ■ l,„  , . " “ f  ' ‘‘" t  1 e s is i .m c e  w h ic h  r e s u l t s

v 5 d “ d S L T  ; a n a t i0 ” '  tn  s e n s i t iv i t ie s  o f  t h e  ^ r i’Ui?h ' " lu ry  " •  ' * » «  a i .
d r o ' ,s  a " d  t - ' ^ e r y  r a le s  a r e  b e in g  s tu d f c d  PS p ,im l " a k l  P o te n t i a ls .



T a b le P h y s -U ■ _ ^ l h m : s,urt p t K « t a g e m d m i l v a t r l m M Ulh ̂  ^

Sod  - R-R- ______ M A L A N K A R A  C ES C H « t V A , . , . Y -

S "  r r S , 1 r r , M 6 0 °  R R I I I 0 5 tS !____________ _ _ ______ ________ i j i r  I R R II 118 G T  1

, » « ;< p >  « S  ™  <<3 »

* *  («!«° S f  T n 'f
“ -90 ,  i ?7f  i * s  ia  h ^ 9 2  ( < - / s s  ( < ‘ m S

( - 7 )  (-6 .6 ) (-9 .8 ) (-8 .2) ( - 13.2) (-11.3) (< -1 5 .0 )  ( < - 1 5  0)

Figures in the parenthesis are  the soil w aicr p o ten tia ls  in  bars

L S ' h ” ”  ° n Baf  W f  ™ gations on the establishment , „ d  g ro » th  o tim m ature Hevea p lants under D apchari conditions

D ue to  the prolonged d ry  periods experienced in K onkan region, the possibility o f 
irr ig a tin g  Hevea, a l le a s t  d u rin g  the im m ature phase, is un d er consideration.

d r ip  irrig"^™ 1™ 'te m S.i° ‘l“ l' d W“  “  ' ValUalC 1|*  wal' r  « m l«  basin and

12. D evelopment o f  dry farm ing techniques

An experim ent was laid out a t Regional Research S tation. D apachari in 1986 to 
e valuate  th e  effects of dry  farm ing techniques on m itigating stress effects in in  m ature 
Hevea  p lants. T he trea tm ents selected are lim ited deep irrigation, p itch e r irriea ticn  e’ew 
c a tc h in g  w ith coarse  sand o r  g ranite  chips and co n tac t shading w ith reflectants T he trial is 
in  progress.

13. A daptive tria ls  on contact shading in young rubber plants as a  m easure to  substitute con­
ventional shading

In the N o rth  K onkan  region, even field planted polybag p lan ts  require artificial shading 
d u rin g  sum m er season. A  trial has been initiated  in 1986 to  see i f  use o f  reflectants (contact 
sh ad in g ) can  e lim inate  the use o f  conventional shading w hich is expensive.

M E T H O D O L O G Y
14. T herm ostability  o f mem branes o f leaf tissues o f Hevea brasiliensis

Field  observations in non-trad itional and trad itional areas ind ica te  variation am ong 
c lones in th e ir  sensitiv ity  to  heat injury. As there is no  q u ic k  m ethod  for assessing tem pe­
ra tu re  sensitiv ity  in Hevea, thc suitability  o f  the electro lyte Icaching techn ique developed by 
S u lliv an  fo r d e term in ing  tem pera tu re  sensitivities in soyabean genotypes was assessed. This 
te st is based on  th e  onbservation  tha t when leaf tissue is injured by exposure to  h igh tem per­
a tu res , c e llu la r  m em brane perm eability  is increased and electro lytes diffuse o u t ot the cells. 
I f  th e  tissue  is subsequen tly  bathed  in deionized w ater fo r a  specified period a fte r  th e  ap p lica­
tion  o f  h eal stress, the am ount o f  e lectro lyte leakage can be evaluated by e lec trica l co nduc­
ta n c e  m easurem ents.

H evea  has tw o types o f  functional leaves (sun leaves and shade leaves) and  a study 
w as m ad e to  see if  the therm ostabilities o f these leaves were different. R ange o f  critical 
te m p e ra tu re , w h ich  causes 50 percent injury w hen exposed fo r 15 m inutes, was also  assessed. 

T h e  d a ta  are  given in table 13.



T able  Phys. 13. Per cent (4  injury to sun and  shade le a f tissues o f  R R II  105 b y  temperature  
shocks

Tem perature°C 40 45 50 55 60 70 75 80 M ean

4.1 2.8 5.7 28.1 35.5 68.8 73.6 79.6 37.0
Shade leaf 1.6 7.0 4.4 26.1 29.8 67.6 73.6 79.7 36.2

M ean 2.9 4.9 5.1 27.1 32.7 68.2 73.6 78.7 36.6

Though sun leaves show ed slightly  h igher injury com pared  to  shade  leaves th e  d iffe r­
ence was sta tistically  n o t significant. S ince sun leaves a re  exposed to  d ire c t h ea t rad ia tio n  
be tte r therm ostab ility  o f  the  m em branes in th e  cells o f  these leaves com pared  to  th a t o f  the 
shade leaves is likely to  be expected . T he lack  o f  such  d ifference in th e  p resen t stu d y  m igh t 
be because o f  sam pling  d u rin g  th e  m onsoon period . I t  is likely  th a t sam ples c o llec ted  d u rin g  
early  sum m er may show  th e  expec ted  d ifferences.

S ince there  w as n o  sign ifican t d ifference betw een sun a n d  shade  le&ves in th e  percen tage  
o f  m em brane d am age caused  by tem pera tu re  shocks, a  c om m on  response c u rve  w as p repared  
(F ig . 7). T he response is sigm odal and  it is found  th a t 50 p e r  cen t injury is caused  by a 
sh o ck  o f 63 .5°C  for 15 m inutes. F u rth e r  s tud ies  on  clonal v aria tio n s in  th erm o stab ility  
o f  th e  m em branes o f  le a f  tissues a re  in progress.

15. Com parison of therm ocouple psychrom etre and pressure cham ber m ethods for m easuring 
lea f w ater potentials

F o r  stud ies on  lea f w ater p o ten tia ls  in rubber, a co m p ariso n  w as m ade  betw een the 
p ressu re cham ber techn ique and  therm ocoup le  psychrom etry . In  H evea , ex u d a tio n  o f  latex 
from  th e  severed ends o f  th e  petio les causes p roblem s in th e  use o f  S ch o lan d e r p ressure 
ch am b er fo r m easuring  le a f  w ater po ten tia ls. A  s tudy  was u n d e rta k e n  to  co m p are  the values 
o f  w ater po ten tia ls  o f  th e  sam e leaves m easured  by p ressure  ch am b er a n d  p sych rom eter 
m ethods and  also  to  find o u t th e  feasib ility  o f  in te rco n v ertin g  th e  values o b ta in ed . C lones 
R R II 105, G l I  and  T jir 1 w ere c hosen  fo r  the  study.

Values o f  le a f w ate r po ten tia ls  ob ta in ed  by p sy ch ro m e tric  a n d  p ressu re  ch am b er 
m ethods a re  show n in  tab le  14. In  general th e  values ob ta in ed  by pressu re  c h a m b e r  m eth o d s 
w ere slightly  h igher th an  th e  values ob ta ined  by psy ch ro m e tric  m ethod . T h e  low er observed 
values in p sy ch ro m e tric  m ethod  is d u e  to  th e  p resence o f  c u t ends in  the pe rip h e ry  o f  th e  
d iscs  used.

In  a ll th e  th reec lones, the d a ta  show ed h ighly sign ifican t c o rre la tio n s  betw een  th e  values 
o b ta in ed  by th e  tw o  a n d  su itab le  regression eq ua tions c o u ld  be developed  to  c o n v e rt p sy ch ro ­
m e tr ic  valves in to  p ressu re cham ber values (T able  14). A nalysis o f  th e  d a ta  show ed  th a t 
regression co-efficients o f  p ressure cham ber values on  p sy ch ro m etric  values ob ta in ed  fo r th e  
in d iv idua l c lones a re  n o t differen t from  each  other. A cco rd in g ly  values o b ta ined  from  the 
th ree  clones w ere pooled  separately  an d  a  com m on  regression  e q u a tio n  w as developed  to  
es tim ate  p ressu re ch am b er value o f  le a f w ater po ten tia l from  observed  p sy ch ro m etric  value. 
T h e  eq u a tion  thus developed  is

Y  =  0 .9 1 9 5 x —0.0201. (F ig. 8)

W here Y =  C a lcu la ted  pressure cham ber value o f  lea f

X  => O bserved psych rom etric  value o f  \f/  lea f

T h e  co-efficient o f co rre la tio n  betw een th e  pooled  p ressu re ch am b er a n d  nsvehro- 
m e tn c  values o f  ^  le a f is 0.921 w hich is sign ifican t a t  one per cen t e rro r.
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I t  c an  be conc luded  th a t w hen com paring  da ta  o f ' f 'l c a f  ob tained  by pressure cham ber 
m ethod  w ith  th e  d a ta  of \f/  leaf ob tained  by psychrom etric m ethod , the la ter value can  be 
c o n v e rte d  in lo  the form er using the above equation . M oreover, it will be always be tte r to 
t ran sfo rm  the psych rom etric  value o f  ^  leaf into pressure cham ber value as the la ter is close 
to  th e  a c tu a l s itua tion  in plants.
T a b le  P h y -14: L e a f  water potentials a measured by  Pressure Chamber a nd Psychromcter. 

Sam ple V ariance r  N o. o f

R R II  105 Psych rom eter 0.604 +  0.026 0.0193 0.914** 29
Pressure C ham ber 0.541 ±  0.024 0.0167 29

G l 1 Psychrom eter 0.510 t  0.020 0.0120 0.945* 30
P ressure  C ham ber 0.446 +  0.019 0.0102 30

T jir  1 P sychrom eter 0.535 ±  0.016 0.0077 30
Pressure C ham ber 0.468 ±  0.015 0.0063 0.930** 30

16. An easy  method to  estim ate lea f area
E stim ation  o f  lea f a rea  becom es essential fo r studies connected  w ith cro p  physiology. 

U se o f  le a f a rea  m eter fo r  non-destructive m easurem ents becom es ted ious a t  tim es w hen the 
sm ap le  size is large. U n d e r such occasions m easurem ents o f  leaflet lengths and  b readths 
a r e  usefu l to  co m pu te  the leaf a rea  using regression equations. S ince the sizes o f  the individual 
lea fle ts o f  a  le a f a re  a lso  corre la ted , observations were m ade to  see i f  length  an d  b read ih  
m easu rem en ts  o f  m iddle  leaflet a lone can  be used to  w ork  out the a rea  o f  w hole lea f w ithout 
m u ch  e rro r.

Leaves w ere co llec ted  from  the m ature  trees o f  c lones R R II  105, G l 1, R R IM  501. 
R R IM  623 and  T jir I . A ctua l a rea  o f  ind ividual leaflets was m easured  using Ll-3000 a rea  
m eter. L engths (L ) and  m axim um  breadths (B) were m easured. T o ta l le a f a rea  (actual) 
w as regressed  on  th e  p ro d u c t o f  length x breadth  as given below.
1. A rea o f  a ll th e  leaflets Vs L  x  B
2. A rea o f  w hole  lea f V s  L x  B o f  m iddle leaflet

T h e  regression eq ua tions developed fo r com pu ting  areas  o f  ind iv idua l leaflets from  its 
len g th  a n d  b read th  m easurem ents as well as fo r co m p u tin g  areas o f  w hole leaves from  the 
p ro d u c ts  o f  len g th  and  b read th  o f  m iddle  leaflets a lone a re  given in T able  15. T he test o f 
sign ificance o f  co rre la tio n  coefficients has show n th a t a  separate  eq u a tion  has to  be  used for 
th e  in d iv idua l c lones tested . T he d a ta  also show s th a t th e  w hole le a f  a rea  can  be estim ated  
by using  th e  d a ta  on  leng th  and  b read th  o f  m iddle  leaflet w ith m ore  th a n  96 p e r  c en t accuracy .

T ab le  Phy. 15. Regression equations and  correlation co-efficients o f  L e a f  area rs length  x 
breadth in a fe w  clones o f  H evea  _________________________ __

C lone M id d le  leafle t

R R II  105 Y =  1.563X +  16.095
( r  =  0.962)

G l 1 Y =  I7.66X  +  7.318
(r =  0.974)

R R IM  501 Y =  I.678X  +  10.955
(r 0.974)

R R IM  623 Y =  1.871X -4- 5.007
(r  0.987)

T jir  1 Y =  I.736X  +  8.841
( r  =  0.986)

A ll leafle ts

Y  =  0.597X  +  1.321 
( r  =  0.986)

Y :  0 .616X +  0.587 
(r  =  0.997)

Y  -  0 .610X  -v 0.938
( r  =  0.996)

Y  -  0.673X  —  0.694
(r -  0.993)

Y = 0.694X  - -0 .971  
(r  -  0.990)

= A ctu a l L eaf a rea  (cm -)
, P roduct o f  len g th  x breadth



17. .Solution culture o f young H e\‘ea  plants
Solution cu ltu re  m ethod was tried to  stu d y  roo t g row th, n u tr ien t up take , w ater up take  

and  w ater stress in y oung  plants.

Six m onth old young seedlings were up rooted  with m inim um  dam age to  ro o ts . So il 
pa rtic le s  w ere washed o ff  and  th e  roo t p o rtions w ere inserted  in to  glass bo ttles (3 I) con ta in in g  
1,4 strength H oagland cu ltu re  so lu tion  ad justed  to  pH  6.00. The so lu tions w ere aera ted  

daily  and  changed  once in a  week. M icro  n u trien ts  were a d d ed  tw ice in a week. T h e  p lan ts  
sta rted  show ing root grow th and sh o o t grow th  in a round  th ree  weeks tim e. T h e  s tren g th  
o f  the cu ltu re  so lu tion  was m ade to  fu ll a t the  tim e o f  in itia tion  o f  fresh g ro w th . Fresh 
grow th  o f  sh o o t an d  ro o ts  were observed up  to  five m on ths before  te rm in a tio n  o f  
the  experim ent. Sim ilar experim en ts  w ere a lso  conducted  w ith roo ted  b u d d ed  s tu m p s w ith 
one w horl o f  leaves a n d  w ith  freshly p repared  b udded  stum ps (F ig . 9A -9D ). T he m ethod  
was found successful in these cases also. The m ethod  is now  being used fo r s im u la tin g  
w ater stress using carbow ax. S tud ies on photosynthesis in these p lan ts  have been in itia ted

IS. Effects o f different exploitation system s on the yields o f m odern H e \c a  clones

____ . C lonc R R ir  105 is a high yield ing  c lone (2000 kg  y e a r~ » h a - ')  w h ich  has becom e verv
(In n ir fP ao iong Sfowers and  substan tia l a rea  has com e u n d e r  th is  c lone. In th is  c lo n e  the

? ^ » S “ d ^ aS ^ i X UCI™ inne,pn,n,; Ad°ph"!'

! >4 S i t  ri ■■■> liC f «,* he  ta PPin8  system s im posed w ere 112 S d /2 , I/2  S d /3  and

b ro » „  ™ J | co n te n t a n d  p e r  , cm
g*ven in Table  16. D uring  th e  i n S ( . n m e  m o n lh s  a n d  a rc
from  trees un d e r 1,2 S d /2  svstem  o f  tapping  U n d er l / f  s ^ / f  y,c,.d . !s o b ta in ed
cen t low er and  under I 4  S f  j  d /2 (tt) , iU s  3 l‘ 4  p e r  cen t I n L /  n  i y , ls 17 3 Pcr
per tap  is only 6.S per cen t m ore in trees u n d e r  . vo*um e o l la tex  p e r  tree
obta ined  from  trees un d e r I 2 S d o  system H ow ever' i aS c.o raPa re d  lo  th e  vo lum e 
under 1/4 S t  4 d /2  (tl)  system  H ow ever, th e  volum e is very  low fro m  trees

ru b b e r  a i u l h . r . t ' t T o l Z l Z ' Z l  * " «

T , p p i ” e  S , s l ™  f p f e  ; > r  ̂  ■»"___________________  ha/9m on ths) co n ten t ( / 0)  b ast trees

w t i  is ?  ------------
W S t » d / 2 « t )  $ J 5  J l ' f  m  3.3

--------------------------------H 5 5 ----------------~ ----------------------------------------------------------------—

- T
4*Signtficant a t 0.05 %  error.



Phy. Fig. 9. (A -D ) Solution cu ltu re  o f  freshly prepared budded stum ps o f  clone R R IM  600- 
G row th  Stages. (A . Sprouting o f  hud ; B & C. growing scion: D . w ith one 
whorl o f  leaves).





, f  m S a round 2 %  m ore in ,h '  la t“  “ ™ pl“  “ p i t i e d  from  l i t®
t r c ^  n id e r  I q  I V  i< l/2  ( ll) iy tle m s  o l u p p in g  com pared  to  tha t in Ihe sam ples from
IL f, „ t  I  , A system. Though sta tistically  not significant, the  in c idence  o f  b rw sn
i o  ♦ ' V  P UIi i e r  1/2 S d /2  sys,cm  o f tapp ing  a nd  lowest in th e  p lo ts under
1/2 S d /3  system  o! lapping . T he tria l is in progress.

A  new  p ro jec t o n  physiological evaluation  o f  lapping  system s on m odem  Hevca  clones 
w as in itia ted  a t  H evea  B reeding S ta tion , K arnataka.

19. Developm ent o f more efficient exploitation system a f te r  B1 2 stage
A large propo rtion  o f  ou r p resen t p lan tation  in Bl 2 stage a re  low v ielders and  intensive 

ex p lo ita tio n  is there fo re  called for. A tria l was laid out a t Pullangode' Estate  in 1985, w ith 
th e  follow ing  trea tm en ts on (T jir 1) seed ling  trees o f  1963 plan ting .

T1 =  2 x  1/2S t  I  d/1 (tt)  T4 =  1/4 S t  + 1 /2  S  * d/1

T 2  *= 1/4 S t  + 1 / 2 S | d / 2  (tt) T5 =  2 x l / 2 S  f  j d / 2

T 3  =  2 x  1/2 S t  i  d /2  (tt)  T6 =  1/4 S f  + 1 /2  S ;  d /2

B lock y ields per tap  was co llected  regularly and  the yield d a ta  are  presen ted  in (F ig. 11) 
T h e  d o u b le  c u t  explo ita tion  system, 2 x  1/2 S f  I  d/1 (tt)  gave yield o f a round  2000 k g d n , 
ru b b e r  per block per year. T his is m uch h igher than  the average y ield  o f  1000 k g  with 
(no rm al) system  o f  tapping . T he system 2 x 1/2 S f  |  d /2  a lso  has reco rded  an y ield  o f  1600
kg /b lock/year. (F ig. 11)

20. S tudies on the effect o f stim ulants on girth increm ent
T h ere  a re  som e repo rts  th a t punctu re  tapp ing  resu lts  in h igher g irth  in c rem en t as 

ag a in st th e  no rm al cu t tapp ing . In o rd e r to  assess th e  possibility  o f  th e  stim u lan ts  u se d  in 
pun c tu rc  tapp ing  having a ny  effect o f  g irth  increm ent, a  tr ia l w as in itia ted  to  find o u l i f  ap p li­
c a tio n  o f  s tim u lan ts  a t  pre-tapping  stage would enhance the g irth  ra te . T h e  resu lts in d ic a te  
no  such  effect. In  an o th e r tria l on p unc tu re  tapping , n o  significant d ifference in g irth  incre­
m ent was o b ta ined  betw een p unc tu re  tapped  trees an d  trees un d e r no rm a l tapping .

O th e r  new p ro jec ts  in itia ted  in ex p lo ita tion  are

-  Effects o f  d ifferen t exp lo ita tion  system s on  *k' a n d  'c ’ factors.

Effects o f  differen t rest periods on  the yield perfo rm ances and  g irth  increm ent? during  
B0 1 and  B0 2 stages.

E ffect o f  an  ayurvedic  (ind igenous) o il on  th e  p reven tion  o f  brow n bast incidence.
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Rubber Chemistry, Physics and Technology Division

1. p rim ary  processing o f  N R
2. chem ica l m odification
3. reclam ation
4. ru b b e r technology

I . P repara tion  and application of dcpolymerised natural rubber
R u b b e r in liquid form  is su itab le  for various special app lica tions. Though liquid 

sy n th e tic  ru b b e r can  easily  be p roduced  by suitably m odifying the reac tion  cond itions, p ro ­
d u c tio n  o f  liquid N R  needs depolym erisation. T he pro ject was taken  up to  standard ise  a 
process  for th erm al depolym erisation  o f  N R .

An equ ipm en t was fabricated  fo r  p reparing  depolvm erised  N R . Ten tria ls were 
c o n d u c te d  to  assess the  perform ance o f  the equipm ent. D uring  th e  in itia l trials, th e  tim e 
tak en  fo r  a tta in in g  200 C  was 2 hrs. T h is  was rectified  and  it is possib le  to  get 2C0°C by 
30-40 h ea ling  tim e. However, it was observed tha t con tro l o f  tem pera tu re  in the  desired  
level is difficu lt a n d  th e  equ ipm en t gave an  a ccu racy  o f  ±  17°C only.

T h e  fo llow ing tria ls  were again done to  s tudy  the effect o f  heating  tim e on  viscosity 
o f  th e  p ro d u c t, effect o f  pep tiser on viscosity  and  to  ch eck  the consistency  o f  the product 
o b ta ined  a t a  p a r tic u la r  co n d itio n . Results a re  given in T ab le  I .

T ab le  - C hem . I. E ffect o f  heating tim e  a n d  peptiser on viscosity
Expt.
No. M a teria l used

H eating  
tim e (hr)

T em pera tu re
(C °)

B rookfield viscosity 
R V T. spindle7 

5 R PM . 38°C  (CPS)
1 N R 2 220°C 8,00,000

If N R 3 220°C 1,32.000
III N R 4 220°C 1.04.000
IV N R  + 0 °2  p h r 

R enacit 7 220°C 1,38,000
V 4 220°C 32,000

VI 4 220°C' 40,800
VII 4 220°C 27,200
It was observed  th a t ad d itio n  o f  p ep tise r a n d  in crease in heating  tim e decrease  the viscosity 
o f  liq u id  rubber. But on  repea ting  the experim ent a t  a  p a r tic u la r  set o f  co n d itions, liquid 
ru b b e r  sam ples o f  co nsis ten t v iscosity  w as n o t o b ta ined .

2 G ra ft co-polym erisation o f vinyl m onom ers on N atu ra l Rubber
T h e  m ain  o b jective o f  th is p ro jec t is to  m odify  n a tu ra l ru b b e r by g ra ftin g  o th e r  polym ers

on  ii. G ra ftin g  o f  po lyacry lonitrile  is expected  to  im prove the o il resistance o f  N R . such 
th a t the  m odified ru b b e r cou ld  be used as a  su bstitu te  fo r n itr ile  rubbers.

T he co n d itions w ere standard ised  for p reparing  ac ry lon itrile  g ra ft N R  using gam m a 
rad ia tion . T h eg ra ft N R , o f  vary ingac ry lo n itrile co n ten t. w as p repared  using the standardised 
m ethod . T h e  percentage o f  g raft rubber and  free polyacry lonitrile  presen t in the rubber 
ob ta ined  w ere d e te rm in ed  (T able  2). T h e  techno log ical p ro p e rtie s  o f  these g raft rubbers 
w ere a scerta in ed  in com parison  w ith those o f  n itr ile  ru b b e r (T able  3).



R ad iation  
dose (M R ) N R -A N  ra tio

F ree N R  
(%)

F ree 
poly A N

0.075 60:40 46.2 9.8
0.15 60:40 39.3 12.9
0.30 60:40 21.2 18.3
0.45 60:40 12.7 18.9
0.60 6(3:40 8.6 19.5
0.75 60:40 7.4 19.9
0.90 60:40 4.9 20:99
0.45 80:20 17.7 10.9
0.45 70:30 13.9 17.2
0.45 60:40 11.1 21.7
0.45 50:50 7.2 28.4

G ra f t 
r u b b e r (%)

4 1 9
47.8 
60.5
68.4
71.9 
72.7
74.1 
72.0
68.9
67.2
64.4

I t  was seen th a t a s  the rad ia tio n  dose  is increased  th e  am o u n t o f  g ra ft ru b b e r  form ed 
is a lso  increased . H ow ever a s  th e  dose  w as increased  above 0.45 M R , th e  in c rea se  in th e  
am o u n t o f  g ra ft ru b b e r  w as n o t m uch  ap p rec iab le , ind ica tin g  th a t th e  d o se  o f  0 .45 M R is 
optim um .

T ab le  - Chem . 3. Technological p roperties o f  g ra ft N R

Properties N R  :A N N R :A N N R : AN N R :  A N N R N itrile
80:20 70:30 60:40 50:50 a lo n e R ubber

1. M odu lus a t
300% e longa tion 64 87 102 45 31
r.a .a . a t  70 ’ C
fo r  96 h rs  (%) 118 114 103 104 110

2. T ensile  streng th
(K g/C m -) 178 148 106 89 243 94
r.a .a .a t 70’ C
for 96 hrs (%) 97 97 99 108 93 105

3. E lo n g a tio n  at
b reak  (%) 503 383 220 65 746 538
r.a .a . a t  70r C
fo r 96 h rs  (%) 92 89 93 55 83 984. T ea r strength
(K g/C m ) 60 68 59 42 74 495. H ardness
(Shore A) 64 74 86 96 51 546. C om pression
set (%)

7. H ea t b u ild  up
23.5 29.8 47.3 57.7 17.8 28.4

505C  ( A T 5C) 34 46 62 68 21 738. S w elling  in petro l
a f te r  70 hrs (%) 

9. Sw elling  in
84.75 76.3 54 38.5 122.5 11

h y d ra u lic  o il a fte r
70 h rs  (%)

10. R esilience (%)
23.6

56
16
43

9.6
40

6.0
35

32.2
61

0.005
39

But t h e i n c m w 'i n  a .  i ' n t re a s e a : 011 an d  so lven t resistance  o f  N R  is increased .
periies such  as t e n .reststance 1S not up to  th a t o f  n itrile  ru b b e r. O th e r  p ro -
d S i S S  ’ ?,0 " g a l '0 n  a t  and  co m p ressio n  set re s is tan ce  areciecreasca a^ m e  acry lom trile  co n ten t is increased .



3. U tilisation o f waste m aterial from  latex  goods m anufacturing industry
Latex based  ru b b e r  p ro d u c ts  m anufac tu ring  industry  w astes 10-15% o f  th e  rubber 

consum ed . N o  a ttem p t was h ith e rto  m ade to  reclaim  th is  ru b b e r  rich  waste,

A  m ethod  for reclaim ing  w aste from  latex goods m anufac tu ring  industry  was s tan d a rd ­
ised. T he reclaim ed ru b b e r so ob ta ined  was ch aracterised . Effect o f  inco rpo ra tion  of 
d iffe ren t levels o f  reclaim  on  the processing  and  physical p roperties o f  N R  com pounds was 
also  s tud ied . Jeep  a n d  c a r  ty re  tread s  w ere m ade using th is  recla im ed rubber and  the service 
p ro p e rtie s  w ere evaluated .

It w as fou n d  th a t th e  w aste latex p ro d u c ts , a fte r pow dering  by m illin g  on hot mill 
and  trea tin g  w ith ac tiva ted  p en tacho lo ro  th iopheno l (R enac it V II) a t M O'C fo r 30 m inutes, 
y ielded  a  rec la im ed  rubber su itab le  fo r com p o u n d in g  w ith  norm al g rades o f  rubber. Vulcani- 
sates con ta in in g  equivalen t quan tities  o f  th e  new  reclaim  w ere found  to  have be tte r overall 
p ro p e rtie s  th an  those con ta in in g  w hole ty re  reclaim .

4. D evelopm ent o f chem ical res is tan t natural rubber compound
T h e  a im  o f  th is  p ro jec t is to  d evelop  s u itab le  h ea t a nd  chem ica l resistan t na tu ra l rubber 

com pounds. N a tu ra l ru b b e r is a  know n  ac id  and  alkali res is tan t po lym er except a t  very 
h igh  c o n cen tra tio n s and  very high tem pera tu res. F u n dam en ta l s tudy  involved in th is p roject 
is th e  n a tu re  o f  fa ilu re  o f  the vulcanisates in these m edia.

A geing o f  six na tu ra l ru b b e r gum  co m p o u n d s a t 70°C  fo r 166 hours w ith th ree  different 
system s o f  cu re  (conven tiona l, semi EV an d  EV system ), w ith and  w ithou t an tiox idants, was 
s tu d ied . T he m edia  used were 10% H 2S 0 4, 10% N aO H , d istilled  w ater and  air. A sim ilar 
ageing  stu d y  was c o n d u c ted  a t 90°C  fo r 166 hr. A geing o f  SBR gum  co m pound  a t 90°C for 
166 h r and  age ing  o f  na tu ra l ru b b e r gum  com pounds (conven tiona l system ) fo r vary ing  periods 
w ere a lso  stud ied .

T h e  resu lts  revealed  th a t th e  p ro p e rtie s  o f  the aged  vu lcan isates depend  on th e  tem pe­
ra tu re  o f  ageing  and  p eriod  o f  ageing. V u lcan isa te  p roperties  w ere found  to  depend  on  the 
type  o f  c u rin g  system , sem i EV and  EV system s show ed be tte r re ten tio n  o f  p roperties  after 
ageing. T h e  p ro p e rtie s  o f  th e  vulcanisates w ere n o t found  de te rio ra tin g  m arkedly  by ageing 
at 90°C  fo r 166 hours  in ac id  and  alkali m edia. P ro p e rtie s  o f  the vu lcan isa tes  a f te r  ageing 
a t 90°C  fo r  166 h r, how ever, w ere found  to  have d e te rio ra ted .

5. S tud ies  on  blooming
T h e  p ro jec t w as sta rted  w ith a  view to  m inim ise the b loom ing  o f  chem icals (acceler­

a to rs , a n tio x id an ts , su lp h u r e tc .)  on  the su rface  o f  finished ru b b e r a r tic les  like h o t w ater 
bo ttles. T h e  m ig ra tion  o f  chem ica ls to  th e  su rface  o f  the  vu lcanised rubber g oods dim inishes 
th e  app ea ran ce  a n d  causes fad ing  o f  co lo u red  ones.

C o loured  sheets w ith th e  fo llow ing recipe, in co rp o ra tin g  5, 10 &  15 p p h r o f  LD PE  
w ere p repared .

I 11 HI IV
N atu ra l ru b b e r 100 95 90 85
Low d en sity  po lyethylene 5 10 15
Z in c  oxide 4 4 4 4
S tearic  acid 1.5 1.5 1.5 1.5
A ntio x id an t SP 1.0 1.0 1.0 1.0
M B TS 0.7 0.7 0.7 0.7
T M T 0.1 0.1 0.1 0.1
S u lphur 2.5 2.5 2.5 2.5
Benzoquinone 1.0 1.0 1.0 1.0
T itan ium  d iox ide 5 5 5 5
C o lou r (blue) 0.2 0.2 0.2 0.2



to  d if fe re n T s S is  oTcuerc tand * * * *  ° fcU re tim c on b ,oom ine- ‘he v u lcan isa tion  w as done 

a t  , J r ° r , ' S i F tU? ? 2 J ! ?  e m Ct o f  cu rc  teraperaiure , these co m p o u n d s w ere vu lcan ised

S a i t ' S  wi,h NR -*

^ S s S S S s k S m S ^ s S S S ' '

N o ° r  « “  
th e  le v e ls  o f  a c t iv a to r s  h a d  n o  elTec, in  r e d u c in g  th e  b t a n  w S 2  b ,0 0 n ? '" e -  B m o * ,  
in po ly thene covers a n d  observed , there  was n o  ten d e n rv 7 n r  h i™  sam ples w ere enclosed  
O f t ,m e .  I » « t e  E V w w a  ................

6. Studies on compression set o f N R  vulcanisates

r a ? o '™ f  a " d  l0 *  t c n ,P ™ 'u re s  m U o S f $ 5  S S S J ^ i J L 0 ^  N R | . ' ‘J ,C M IW tc s  •«  n e a r  

(a ) N R  C um  Compound

N atu ra l R u b b e r  c  E V  , ,
W i c a c i d  l<»  100

CBS 4  4
T M T  0.6 i !
S u lp h u r 15
D icum yl perox ide 2 -5 q 5

^  -  ~  ^  « *  c o m p o u n d  a n d  c o m p r c , i ™ \ c ,

tc e ip e  ^ * S S  ' " * * “ » '  « " ■ » § » .  b W  « *  (H A F  b ,ack ,  . a s  used  as p e r  the  

N atu ra l R ubber C  F v
S tea ric  a c id  l(fo P
Z n o  2 t 100
H A F  b lack  4  .
N ap h th en ic  o il 50 J .
CBS 5 5°  50
™ T  0.6 . ?  5
D C P  2-0

e , y ,  ^  
ej 01 P P hr, fo r  all



.i In a n o th e r  experim ent th e  load ing  o f  H A F  b lack  was increased to  60 p p h r instead o f 
th e  usual 50 pphr. .

In all the  above cases, com pression  set values w ere determ ined  fo r  different time 
and  tem peratures. T he resu lts  a re  given in th e  follow ing tables.

T ab le  - C hem . 4. Compression set o f  N R  gum  compound

Sam ple
C u re  tim e C.S. a t  C . S. a t 

M in. a t  150° C  70°C‘/22 hrs. 50°C /22 hrs

C
EV

P

12.5 31.4 20.8 
14 11.6 9.5 
42 5.0 4.15

T ab le  - C hem . 5 Compression se t o f  N R  compound with reinforcing b lack (H A F ) fil!er( 50 pphr)

Sam ple C ure tim e a t  150°C  C.S. a t  7 0 °C ' 
M in. 22. hrs

C
EV

P

II 34.6 
6.5 13.6 

41.5 8.7

T ab le  - C hem . 6. Compression se t o f  N R  com pound with 60 pphr H A F

Sam ple
C ure tim e C om pression  set a t

I50*C 70°C /22hrs 50°C /22hrs 29°C /22hrs 20°C/22hrs 29°C/96 hrs

C
EV

P

14 60 57 54 50.5 53 
J5 56 53 51 49  50.5 
48.5 52 51 49.5 46 49.5

T h e  resu lts in d ica te  lha t as thc test tem p era tu re  is low ered, th e  d ifference am ong  the 
th ree  c u re  system s decreases.

7. S tudies on N atural Rubber - 1 , 2  polybutadiene blends
T he p ro jec t was in itia ted  w ith  a view to  im proving  the ozone resistance and  heat 

resistance o f  na tu ra l rubber, by b lend ing  w ith therm op lastic  I , 2 polybutad iene. Blends o f 
N R  and  I, 2 po lybu tad iene  w ere p repared  in differen t p ro p o rtio n s . C om pounds having 
con v en tio n a l an d  efficient cu re  system s w ere p repared  using these blends. T he processing 
ch arac te ris tics , physical p roperties, ageing  and  ozone resistances o f  the  com pounds prepared 
from  th e  above b lends w ere evaluated . T he de ta ils  o f  th e  blend ra tio s  and  th e  com pounding  
rec ip es  used fo r  th e  eva lua tion  a re  given in tab les 7 an d  8.

T ab le  - C hem  7. B lend ratios

Polym er A o A B C D E F G H

N atu ra l rubber 100 90 80 70 60 50 40 20 0
1, 2 po lybu tad iene 0 10 20 30 40 50 60 70 100



Ingred ien ts C onven tional system E V  system

Polym er 
Z inc  oxide 
S tearic acid
Phenyl-/3-naphthyl am ine 
N -cyclohexyl benzo tluazyl 
su lphenam ide 
S ulphur

Tetram ethyl th iu ram  d isu lph ide

100.0
5.0
1.0 
1.0
0.6

2.5

100.0
5.0
1.0 
1.0
1.5

0.5
1.75

R epresented  by R ep resen ted  by
A o ,A ,B ,C ,D ,E ,F ,G  A o '. A '.B ' .O . D ',  

a n d  H - E « ,F « ,G ',a n d  H '.

L-ontajTiTng co n v en fim ia^sjs tem ^o f c u re  a r e ^ iv e ^ 'in ^ ia W e s ^ tc ^ ^ ^ a n d T )3*11' 68 h lCIldS
co n ta in ing  EV system  o f  cu re  are  given in tab les 12 to  14 SC b len d s

p r o p o r t i o n 1 ? 2 aS the 
w ith an  increase in p ro p o rtio n  o f  1 2 nnlv tensile s tren g th  decreased
a n d  hardness increased  w ith increase in U  PB co n ten t'o fT h e  b l f J ^ T h 1' ’ co n ip rcssion  set 
was be tte r fo r those b lends w hich  c o n ta in ^  ;  , S  T he a ®einS resistance
resistance o f  N R  was i m p ^ ^ S b w S l i  & £ ? ; i! r0P0rt. ? n ° f  ’’ 2 PB  T lie  ozone poly bu tad iene. en b> a d d in g  sm all q u an titie s  (30 pa rts) o f  1,2

T ab ic  - Chem . 9. Cure characteristics o f  the  Blends a , 150°C  

P aram eter

M axim um  to rq u e ' 
d  N .m  

M inim um  to rque  
d N.m  

C u re  tim e  t90,
M in 

S co rch  tim e t2, 
M in 

C u re  ra te  
index 100 

(T 90-t2)

A o A B C D E F G H

62 58 56 55 53 51 48 48 47

4.5 4 4 4 3.5 2.5 2.5 2 .0 1.0

12.5 15 16 19 22.5 29.5 47 50 75
6.5 8.75 9.0 9.5 10.5 10.75 14.5 24.5 50

16.7 16.0 13.8 10.5 8.2 5.3 3.1 3.9 4.0



Sam ple Tensile Elonga- M odu­ T ea r H ard- C om pre- D in  ab ra- Volum eN o. strengthi tio n  at lus streng th  ness ssion ssion frac ti­M Pa break  1 % 300%  I K N /m  shore set 1 % loss Dim5 on o f
M Pa A ru b b e r Vr

A o 24.7 1048 1.86 37 34 34.9 159 0.2007A 25.3 997 2.26 39 38 34.0 133 0.1909B 23.7 927 2.65 39 45 41.5 124 0.1839C  21.3 930 3.04 45 50 41.5 95 0.1792D 16.9 835 3.43 47 56 41.3 142 0.1724E  16.1 831 3.83 48 65 46.8 151 0.1626F  15.9 810 4.32 48 67 53.4 152 0.1574G  13.5 748 5.30 57 75 72.9 154 0.1231
H 14.5 665 6.77 61 80 81.0 153 0.1096

T ab le  -  C hem . 11 * A geing and **ozone resistances

P ercentage re ta ined  a f te r  ageing Tim e fo r ini­Sam nle
N o. Tensile E longation M odulus T ea r strength

tia l iun oi
o f cracks

strength a t b reak 300% (h)

Ao 35 61 104 57 2
A 32 64 95 56 2
B 27 44 102 46 2
C 22 45 104 46 4
D 24 36 120 57 4
E 32 40 123 64 4
F 47 47 132 82 14
G 77 61 128 96 > 5 0
H 82 63 125 138 > 5 0

♦A geing a t  100°C fo r 96 hours
**O zone a t  40°C , 50 pphm  concen tra tio n

T ab le  - C hem . 12. Cure characteristics o f  the blends a t 150°C

P ara m e te r A 'o A B C  D E F G FI

M axim um  to rque ,
d  N .m 64.5 63.5 63.0 62.0 61.0 61.0 59.0 60.0 65.0

M in im um  to rque,
d  N . m 5.0 6.0 7.5 7.5 7.0 5.0 3.5 2.5 2.5

C u re  tim e
t90 , M in 7.5 7.5 8.5 9.0 10.0 10.5 11.5 15.5 17.0
S co rch  tim e
t2 , M in 3.75 3.75 4.0 4 .0  4.0 4.25 4.50 5.50 6.25
C u re  ra te
index  100 26.7 26.7 21.0 20.0 16.7 16.0 14.3 10.3 9.3

(t90 -t2 )



Sam ple
No. Tensile Elonga- M odu lus T ear H ard - C om prc- D u p o n t  V olum e

M P a S1 300%MPa Sttf: T S *** AbrSs- fraS
rigth sh o re  set% ion loss o f  ru b b e r

_____________ ______________  K N m  A G C /h  Vr
A o ' 21.4 899
A ’ 20.4 818
B‘ J9.7 785
C - 19.2 762
D ' 13.9 689
E* 7.9 487
F 5.8 339
G ‘ 8.2 367
H ‘ 11.5 397

.88 35.3 18
34 35.0 41
75 38.1 46
21 40.0 5?
67 43.9 57
3 / 46.3 6?

44.0 66
53.0 73
61.0 76

15.3
17.9
19.9
24.4
28.3
32.5 
46.0
52.5
63.9

4.60
1.98
0.65
0.36
0.28
0.20
0.54
3.00
3.86

0 .2 0 1 1 
0 .2004 
0.1878 
0.1842 
0.1802 
0.1776 
0.1727 
0 .1709 
0.1775

T able  - Chem . 14 Ageing* and  o :one** resistances

Percentage re ta ined  a f te r  ageingSam ple
No.

A o ’
A '
B ’
e
D ’
E-
F
G ‘
H ’

T ensile E longation  
streng th  a t  break

M o d u lu s T ear
3QQ% s treang th

69.6 
68.1
29.0
29.0
31.7
56.0
79.8
82.9 
95.6

Ageing*
O zone**

68.8
68.2
40.0
32.8
33.0
49.0 
64.6 
70.3

84.9

T im e fo r  in itia ­
tion  o f  c rack s

GO

A t I00°C  fo r 96 hours 
• A t 40°C , 50 pphm  c o n cen tra tio n

180.8 82
156.9 88
143 87
J 37.0 84

73
63
75
92

103

2
4
5 
7

> 5 0
> 5 0
> 5 0

s. S M fc , on . *  rcsis(ancc or NR/Ethyleije/Propjlene rubbers

m m s m m
C t r i « ca i stress-stra in  p ara-



in i a b i ? i ? ne reSIStance o f  th e  b lends in lerm s o f  the c ritica l stress-strain  param eters is given

T ab ic  - Chem . 15. O zone resistance o f  N R jE P M  blends

SI.
No.

B lend ra tio  
N R  EPM

C rosslink ­
ing system

Elastic
m odulus.

M Pa

C ritica l
stress,
M Pa

C ritical
stra in

(Ec(%)

C ritica l sto red  
e lastic  energy 

density , W c K J (m ')

1 100:0 S/CBS 1.13 0.1051 10.16 5.7
2 90:10 1.11 0.0883 8.63 3.9
3 80:20 0.86 0.1760 25.85 31.3
4 70:30 M 0.81 0.1791 28.19 36.1
5 60:40 0 .84 0.3027 56.80 192.7
6 100:0 P erox ide  D C P 1.41 0.1378 10.84 8.0
7 90:10 1.65 0.2465 17.57 26.1
8 80:20 1.84 0.4488 32.18 191.2
9 70:30 0.7541 80.96 979.7

10 60:40 1.1136 140.86 5635.2

The d a ta  show ed th a t b lend ing  o f  EPM  w ith N R  im proves ozone resistance o f  the 
la tte r considerab ly . C rosslink ing  o f  the  EPM  phase is necessary in realising high ozone 
resistance. I t  was a lso  revealed  th a t a  blend ra tio  o f  80:20 gives ad eq u ate  pro tection

9. Developm ent of Rubber Components for engineering applications
A s the first step  o f  th is  w ork , the  specifications fo r  au tom otive rubber com ponents 

from  au tom ob ile  m anufac tu res  and  a few in te rna tiona l in stitu tions w ere co llected . On 
exam ining , it was found  th a t m ost o f  th e  specifications can  be m et bv n a tu ra l rubber 
com pounds.

T he specific p roperties  w hich  im prove the p erfo rm ance o f  th e  m oun ting  a re  its high 
dam ping  c h a rac te r and  low creep  behaviour. N R  inheren tly  is having low  creep  charac te r 
bu t com para tive ly  low  d am ping  p roperty . Butyl ru b b e r  is hav ing  very h ieh d am ping  p roperty  
but it exh ib its very high c reep  w hich  m akes it less s u itab le  fo r m oun ting  app lica tions.

D eveloping  a  high d am ping  and  low  creep  N R  com pound  will be high ly  useful in 
v ib ra tion  dam ping  fields. T his can be ach ieved  e ith e r by chem ical m odification  o r by 
blending  N R  w ith a  su itab le  synthetic  rubber. T h is  pro ject was m ainly concen tra ted  on 
blending  o f  n a tu ra l ru b b e r w ith syn the tic  ru b b e r to  a tta in  th e  said properties. S tudies were 
undertaken  on  na tu ra l ru b b e r an d  neop rene ru b b e r and  na tu ra l ru b b e r  an d  n itrile  blends.

Physical p roperties o f  th e  b lends were evaluated . In the above tw o b lends resilience 
w hich is an in d irec t m easure o f  d am ping  w as found  decreasing  a s  the syn the tic  rubber conten t 
increased T he p roperties  o f  a  few  com pounds w hich w ere repo rted  to  be useful fo r m ounting  
ap p lica tio n s w ere also  studied.



Agricultural Economics Division

The A gricu ltu ral E conom ics D iv ision  was organised  in 1986. T he E conom ics 
R esearch  U nit form erly a tta ch ed  to  the R ubber P ro d u c tio n  D epartm en t o f  the  R u b b e r B oard 
was m erged in the new  d iv ision . T he d ivision u n dertakes econom ics s tud ies  connec ted  w ith 
various investigations.

1 ST U D Y  O F  P R O D U C T IO N , C O N S U M P T IO N  A N D  U T IL IS A T IO N  O F  R U BBER 
W O O D

A  study  w as u n d e rtak en  in 1985 by v isiting  all the  im p o rtan t cen tre s  o f  ru b b e r  wood 
consum ption  in M adras  (T am il N adu). T he estim ated  co nsum ption  o f  ru b b e r wood in this 
c ity  was 87695m 5. The stu d y  also revealed th a t app rox im ate ly  84865m 3 ru b b e r  w ood was 
consum ed by th e  p lyw ood, veneers and  sp lin te rs sectors.

2 P R O D U C T IO N ’ C O N S U M P T IO N  A N D  U T IL IS A T IO N  O F  RUBBER 
o h L l}  O IL

A lthough a b o u t 90 per cen t o f  the a rea  un d e r ru b b e r is s ituated  in K erala , th e  rubber 
seed oil ex trac ting  industry  is s itua ted  in T am il N adu . T he estim ate  o f  ru b b e r  seed oil 
p ro d u c tio n  w as m ade visiting  im portan t cen tre s  in T am il N ad u  T he p ro d u c tio n  ol 
ru b b e r seed o il d u rin g  1985 w as found  to  be a b o u t 4 ,000 tonnes.

3. ST U D Y  O F  FA R M  G A T E  P R IC E  O B T A IN E D  BY S M A L L  R U B B E R  G R O W E R S

T he s tu d y  a im s a t estim ating  the p ercen tag e  o f  te rm in a l p rice  received by th e  rubber 
g row ers in K ottayam  d is tric t o f  K erala. A  q uestio n n a ire  has been designed  lo r  th is  purpose 
i f d S f t l K S S ?  w a!se lec ,ed  K an jirap p a lly an d  C h anganacherry  Taluks. C o llec tion

^ T p S S g™ ™ "  O F  PLA N T1N C  m a t e r i a l s  u n d e r  C O M M E R -

Evaluation o f  p lan ting  m ateria ls u n d e r  com m erc ia l p lan ting  w as co n tin u ed  D  itn o f 
m onth ly  yield were co llec ted  from  the partic ip a tin g  estates. In o rd e r  to  ensu re  accu racy  
o f  th e  d a ta  fou r esta tes w ere visited a n d  Ihe p ro d u c tio n  ligures w ere verified acc u ra c >

5. E C O N O M IC S  O F  D IF F E R E N T  L E V E L S  O F  F E R T IL IS E R  A P P L IC A T IO N

6. P R O D U C T IV IT Y  IN  R E P L A N T E D  S M A L L  H O L D IN G S

m s m a l T t S S  °  P o t l Z  t  “ T  ? ' ” * * * »
w ere laken for iden tify ing  m ore un its rep lan ted  w ith R R rfS fU  coverage of th e  stu d y  steps 
a n d  location  were co llec ted  from  100 p o w e rs  a " d tI'!tS ' IS llkc a d d r t“

7. STU D Y  O F  C O V E R  C R O P S  A N D  SA V IN G  IN  T H E  C O S T  O F  P R O D U C T IO N  
rehm inary  w ork  re la ting  to  th e  stu d y  w as com pleted  d u rin g  ihc period .



8. ST U D Y  O F  IN T E R C R O P S  IN  S M A L L  H O L D IN G S
U nder (he rep lan ting  and  new planting  schem e o f  the R ubber B oard a  c erta in  num ber 

ot in te rc ro p s a re  allow ed in the holdings d u rin g  the first three years o f immaturity period. 
I o  find o u t th e  best in te rc ro p  from  the po in t o r  view o f  incom e generated to the rubber 

g row ers a  s tudy  has been taken  up  in K ottayam  d is tric t. D uring  the period  under report 
de ta ils  w ere co llec ted  from  63 sm all growers.

9 ST U D Y  O F  T H E  E X T E N T  O F  A R EA  PL A N T E D  W IT H  R R II 105
W ith  a  view to  m onitoring  the perform ance o f  R R II  105 under ac tua l com m crcial 

p ractice , the  stu d y  has been in itia ted . D uring  the period  relevant d a ta  were co llected fiom  
respective regional offices covering N agerco il, P a th an am th itta , Punalur, C hanganacherry, 
K o ttayam . Palai, T hodupuzha. M oovattupuzha , T richu r, Palghat. K anjirappally , E rnakuiam ! 
C a licu t, N ilam boor, T e lticherry  and  Taliparam ba.

10. S M A L L  H O L D IN G  M A N A G E M E N T  AT D IF F E R E N T  L EV ELS O F  IN P U T S
T he sm allho lders generally  follow  d iffe ren t fo rm s o f  m anagem ent. W hile som e o f  them  

avail all th e  fac ilities availab le  from  the R u b b e r B oard , C om m ercial Banks and  C o-operative 
B anks, o thers avail o f  th e  fac ilitie s  only partia lly . Some d o  n o t avail o f  any  facilities a t  all. 
In  o rd e r  to find o u t the m anagem ent p erfo rm ance o f  these g row ers a  study has been initiated. 
A questionnaire  has been p repared  a n d  a sam ple o f  sm all grow ers was selected in Palai region.



Research Complex for North-East Region

T he R esearch C om plex o f  [he R ubber R esearch  In s titu te  o f  In d ia  fu r  the N o rth -E ast 
R egion has its h eadquarte rs  a t G uw ahati. T hc C om plex  has R egional R esearch  S ta tions 
in A garta la  (T ripu ra). S a ru ta n  (Assam ). K o lasib  (M izoram ). T u rn  (M eghalaya) a n d  
D arach ig re  (M eghalaya).

Regional Research S ta tion , A gartala

T he sta tio n  h ad  18 p ro jec ts  d u rin g  the period  u n d e r  repo rt. O u t o f  these  18 p ro jec ts  
WCrf  c o m '.nuJed th e  p revious years a nd  in a d d itio n  6 new  p ro jec ts  w ere un d e r­

taken d u rin g  the period The sta tion  was hit by a  violent h a ils to rm  oil 3rd o f  A p ril 1986 
a n d  as a e o n  sequence th e  en tire  field experim en ts w ere severely affected . T h e  experim en ts  
p lan ted  du rin g  19S_ and  la te r a re  to  be rep lan ted  s in ce  th e  d am ages in flic ted  a re  beyond 
a?so r o m i n ^ ^ T '  recf°.rd ings o f  observa tions w ere co n tin u ed  in som e o f  these tria ls  and  
also  rou tine  reco rd in g  o f  d a ta  w ere c arried  o u t in those l rials p lan ted  p r io r  to  1982.
N utritional T rial

. J he t r ia l !* a im cd a t s tu d ying th e  o p tim um  req u irem en t o f  m a jo r n u tr ie n ts  fo r  Hevea 
UQtfer th e  ag roc lim atic  co n d itions prevailing  in th is  r eg ion . T hc tria l com m enced  n I 9 S  
covering  an  a rea  of 4 .8 ha on  c lone R R IM  600 laid  o u t in a fa c to r ia l S b u m l  V d J i m  
Dlants'1weCrU-re™  S I Hra I ' u 1S F?rr ic d  o u l <tarin» 'h e  period  u n d e r  rep o rt. G ir th  o l (he
S S 'a s T S

T ria l on P lan ting  Technique

S ^ w J A f t s a A S S a s S S S  « =
M e - N E A -I : M m ,  g ,r ,l, a„ J  g ir,l, o f n lm l s  m d e r  , edm tques

T reatm ent

C onven tional b row n stum ps from  1980 
nursery  b u d d ed  d u rin g  1981.
Brown b u d d ed  stum ps from  1979 nursery  
b udded  d u rin g  1980 a nd  allow ed to  grow  in 
nursery til l  1981.
Brown b u d d ed  s lu m p s from  1979 n ursery  
budded  du rin g  1981.
Tw o m on ths o ld  green b u d d ed  polybag  p lan ts 
p lants660 m o n ,h s  o ld  grecn  b u d d ed  po lybag

•A fte r  hailstorm .

M ean G ir th  (cm ) G ir th  inc rem en t (cm )

M ay/86* N ov.86 M ay  to  N ov . 86

23.44 30.71 7.25

24.30 31.36 6.98

24.96
25.46

31.42
32.92

6.46
7.46

32.10 37.35 6.97



n n , ,, St>l1 and  >eaf sam ples were co llec ted  from  th e  tria l fo r assessing th e  n u tritiona l sta tus 
a n d  th e  analysis is underw ay.

S tudies on Intercropping

,rr  T llis ^ P ^ im e n t  was taken  up  in 1982 to study the econom ics o f  in te rc rops and  their 
l”n r t ° n grow th  o f  rubber. R R II 105 was the d o n e  used an d  the experim ent was iaid out 

' scd block  design w ith 6  trea tm en ts covering an  a rea  o f  1.15 ha. T his tria l was 
W c  I' £  j 1:  , b>' .hal1 s t? rm and  11 IS beyond recover)’. D ue to  an  appreciab le  am oun t o f
“  ? t  ‘erC ? , PineaPPl e ero p  d u ring  th e  hail s to rm , a  realistic  assessm ent of the treatm ent 

was n o t possible. H ow ever, so il sam ples would be co llected  m aking  use o f  co re  sam ples for 
an  evaluation  o f  physical charac te ris tics  o f  th e  soil as influenced by the intercrops.

S tudies on H igh D ensity Planting

T h is  tria l was sta rted  in the year 1983 w ith a  view to  s tudy  grow th and  yield o f  rubber 
u n d e r  d ifle ren t d ensity  o f  p lan ting  an d  nu trien t levels. T h ree densities were being tried  w ith 
tw o clones laid ou t in a  split p lo t design covering an area o f  4 .5 ha. T his trial has also been 
dam aged  severely.

N utritional T ria l in S eedling Nursery

T his tria l was s ta rted  in 1986 w ith a view to  evolve an  optim um  fertilise r recom m en­
d a tio n  to r  seed ling  nursery  w ith  respec t to  th e  m ajor nu trien ts. T he tria l w as taken up  with 
n u tr ien t N, P  and  K  a t 4 , 3 and  3 levels respectively. Before th e  com m encem ent o f the  experi­
m ent p re -trea tm en t g irth  a nd  height o f  the p lan ts w ere reco rded  from  each  p lot. Soil samples 
w ere a lso  co llec ted  d u rin g  th is period .

Density-cum -N utritional T ria l in Seedling N ursery

T his tria l was sta rted  in the year 1986 with a  view to  find o u t th e  influence o f  three 
doses o f  n u trien ts  (one 20% below  the recom m ended dose, an o th e r 20% above the recom ­
m ended  dose and  the th ird  one being the dose as p e r  B o a rd 's  recom m endations}. Three 
d ensities  being tried  a re  200 p lan ts, 188 p lan ts  and  160 p lan ts  per bed  o f  size 12 x 1.2 m A 
com parison  o f  w ate r solube and  w ater insoluble form s o f  phosphorus is a lso  a ttem pted .

Form s o f Phosphorus -  Im m ature Phase

T his tria l was laid  o u t in a  random ised  block design in 1986 w ith R R IM  600 as the 
p lan ting  m ateria l a nd  the experim ent covers an  a rea  o f  1.5 ha. T he tria l had been taken up 
w ith a  view to  finding o u t the ideal type an d  co m bina tion  o f  phospha tic  fe rtilise r du rin g  the 
im m ature phase o f  Hevea. T h e  p lan ting  was do n e  using  polybags d u ring  the last week o f  
Ju ly  and  the trea tm en ts  w ere inco rpo rated  d u ring  second week o f  O ctober. P re-treatm ent 
g irth ,he igh t and  num ber o f  flushes were reco rded . P ost-treatm en t recordings are  beinu 
carried  o u t a t m onth ly  intervals.

N utrient Requirem ent during the Im m ature Phase o f H evea P lan ted  using Polybaggcd P lants
T his tria l was tak en  up  in the N R E T C  d em onstra tion  p lo t a t  T u lakona . T he trial 

ex ten ts  over an  a rea  o f  I ha. It w as envisaged to  inco rp o ra te  m agnesium  also  in the treatm ent. 
D ue to  non-availab ility  o f  the fe rtilise r a t the righ t t im e, th e  trial had to  be confined to  nu trien ts 
N , P a n d  K. T h e  tria l was taken up  w ith  a view to  assess th e  co rrec t n u tr ien t requirem ent 
d u rin g  the in itia l phase o f  im m atu rity  w hen p lan ting  is undertaken  using polybag p lants. 
T h ere  is n o  d is tin c tio n  m ade in o u r recom m endation  betw een b udded  stum ps p lan ting  as 
w ell as po lybag  p lan ting  in the in itia l phase. W ith respect to  n u tr ien t m anagem ent, h igher 
nu trien t dose w ould be tried  d u rin g  the first fou r years o f  p lan ting  w ith po lybags and  this 
w ould  be co m p ared  w ith  the ex isting  recom m endation . T he com parison  o f  w ater soluble 
and  w a te r inso luble  fo rm s also  is a ttem p ted . T he tria l had been un d ertak en  using th e  clone



R R IM  600 laid  o u t in random ised  block design and  th e  tria l com m cnccd  d u rin g  th e  se c o n d  
week o f  N ovem ber. 1986. R ecord ing  o f  p re-trea tm en t g irth , height and  nu m b er o f  w horls 
w as done. Q uarte rly  r eco rd ing  o f  d a ta  fo r g irth , height and  n u m b er o f  w h o rls  is envisaged  
Clone T rial
. .  7 ^ ie g irth  o f  the p lan ts a t  th e  heigh t o f  150 cm  from  th e  bud  un ion  w as reco rd ed  in 
M ay, A ugust and  N ovem ber 1986. R R IC  105 reco rded  th e  m axim um  g irth  w hile  G l I cave 
th e  m in im um  g ir th . b

M ultidisciplinary Evaluation o f Clones

M ost o f  th e  p lan ts w ere affected by ha il s to rm s an d  wind du rin g  A p ril 1986 F resh  
p lan ting  w ith 9 c lones was carried  o u t in Ju ly  1986.

Induction o f M utation
T he p lan ts were severely affected by hail sto rm  d u rin e  last A p ril T he stem  ol m ost 

by r o d  “ o n *  caus,nS t ru n k  f n d  b ra n c h  X " '  T he

Optim um  Season  for Budding a t  T ripura

final success  5 7 , ' . ! ”  b '“ ‘d in g  WaS Ca™ d 0 " ‘ “  lh e  1986 

Selection from  Polyclonal Population

pfcnts * * "  d “ ™ e  last A pril. T he stem  o f  the

M other T ree Selection

W a g e a s ^ p l a S S t a u n f e r  U m bling  an d
m arked  on  th e  basis o f  y ield  a n d  secondary  c h a r S j f w ! ’ M eghalaya> respectively  w ere 
m ade fo r  reco rd in g  th e  m on th ly  y ield . * N ccessary  a rran g em en ts  h a d  been

Physiological Evaluation o f Clones

a n d  N overnber 1986 C planlS a t 150 cm  h e ig h t from  th e  bud  un ion  w as re c o rd e d  in S ep tem b er

seasons. It h a s 'b l e n 'o b s e r v ^ t h a ™  .*” * w orkcd  0111 m  d iffe ren t
and  peak  lea rle ra p e ra tiire  a t  11 A M  T he m inim um ? f s ,o m ata I co n d u c ta n c e  w as a t  8 A M  
a t II A M  d u rin g  O ctober. D u r i n / t a Z S T , t ? ?  1 poU ln,m l W  " a s  observed
tem p era tu re  was con fo u n d  a t 8 30 A M  in d  I 1(1 PM  J '° ™ la J  co n d u c ta n c e  and  leal
to  be low est a t II  , 3 0  A M  1-30 PM . respect,vely . T he +  lea f w as observed

S t S r * ' " ' 1 FaC“ rS “  * •  PltJ’sioln 'jical P a ra tn e te rs  R ela ted  t„  G row ,,, o f 

T he fo llow ing  asp ec ts  a rc  u n d e r  s tudy  in th is  p ro jec t:

fb ,  o f  H c m  b r a M m s ,s  i ,n d "  A g“ r i" i;'
re la tio n s in young  P E 011"1"11131 param eters  on  in fluenc ing  p h o to sy n th es is  a n d  w ater

re la tions in ° n fac lo rs  in fluenc ing  ph o to sy n th esis  a n d  w ater

e n v iro n m ^ m a l'p a ra m e te rs  bctw e“  Physio log ical p a ram e te rs  and

'  a)riat^onsD ' ,f‘' ^ent"‘ , rcspom<! ° r  “ ■> a n d  sh a d e  leaves o f  m a tu re  p lan ts  to  en v iro n m en ta l



S S l J a S r  C I,ar“ CriSliCS 0 f ,be  p ° “ " ' ial Growing Regions in th e  N orth-

in .h e  T l  ' " S e s t o m  7 ' “  * T  Vari° “ 5 S1“ d ,“
29 sam ples from  M eghalaya w ere be in 2 ana l v J r i T n J l '^ 1 ^1  from  A ssam  and
ih ree  profiles one ea  L m  ? c g analysed  for availab le  nu trien ts. A p a rt from  these,

co llec ted . ^  F J S S g S T  «T " * >  a ' “

Regional Research S ta tion , S aru ta ri 
M ultidisciplinary E valuation o f Clones

s a E ^ ^ 5 ^ - = s s = s *

PB V 5 u J d  R R 1 «  m ?  51ng“ - Clf " e R R IM  600 r ' “ rdH i m ax" " um  grow th  fo llow ed by  
thI  J u L  ?  ! ,  ,  D urm g  la te r staSes c lone G T  > reco rd ed  h ig h e r g row th  ra te  All

S » d ! t a a l “ t b S Ĉ „ t “ Ĉ  er° " th a” d lhC SrOWlh r“  ,S COm^ b k  “  <ha'  in

M ultidisciplinary Evaluation o f C lones (1986)

T en  c lones  ̂ re*  b e in g ^ v a lu a te d  " " S "  P' ° '  * “ * * *  ^

T ria ls  on the Com parison o l Roek Phosphate and W ate r Solnble form s of Phosphorons fo , 
Young Rubber

A n experim ent was laid  o u t w ith fou r trea tm en ts in R  B D  w ith 5 rep lica tio n s The 
trea tm en ts  a re  R ock  Phosphate  (co n tinuous ap p lica tio n ). Super p hosphate  (co n tin u o u s 
ap p lica tio n ), 50/o Super phosphate , 50% R o c k  p h o sp h a te  ap p lica tio n , a n d  N o Phosphorous.

N utritional R equirem ent in Seedling N ursery

Tn o rd e r  to  find o u t th e  op tim um  com b in a tio n  o f  N , P  a n d  K . a  c o n fo u n d ed  factoria l 
experim en t involving 4 levels o f N and  3 levels each  o f  P  an d  K  was laid out w ith 3 rep li­
ca tions. F ro m  the in itial observations m arked  response to  ap p lied  nu trien ts  was ev iden t.

Survey of D iseases A lfecting Rubber in N orth-E ast Region

Inc idence  o f  Pow dery m ildew  an d  leaf sp o t d iseases w ere found  to  be very severe 
du rin g  w in te r season in the  seedling nursery an d  in very young p lan ts . A b n o rm a l'le a f  fall 
caused  by Phytophthora  was found to  be very m ild , th a t to o  only  in  a  few p lan ta tio n s  of 
M eghalaya. Cases o f  roo t ro t disease and  P ink  disease w ere very  ra re .

Regional R esearch S tation , G anolgrc (T ura)
M ultidisciplinary Evaluation o f C lones

D ata  on  m ean height an d  g irth  o f  p lan ts  w ere reco rd ed  d u rin g  F eb ru a ry  M ay and  
A ugust. T he g row th  ra te  o f  all c lones was fou n d  to  be very g ood . C lone R R II  118 reco rded  
m axim um  g ir th  closely follow ed by G T  1, R R IM  600 an d  R R II  203.

O ptim um  N PK  for Im m ature Phase

A 33 N PK  fac to ria l con founded  experim ent in R B D  was laid  o u t in N orth -E aste rn  
P lan ta tion , M end ipa thar, E ast G a ro  Hills.



N utritional R equirem ent in Seedling N ursery

f *  S t f " " 1"  «» » W » « i< w  o f  N . F « » d  K .a  co n fo u n d ed  facto ria l 
S  » m voU m g 4 levels o f  N  and  .1 levels o f  P  an d  K  was laid o u t w ith .1 rep lica tions. 
he m ltla l observa tions m arked  response to  app lied  nu trien ts  was ev ident 

H igh A ltitude R esearch S ta tion . D arachigre (T ura)
M ultid iscip linary  Evaluation o f  Clones

n „ r r n J ^ i ! ? Xfyer,im em  0n m r ,!ivdoiic ip lin a r-v v a lu a t io n  o f  c lones s ta rted  in 1985 was in p ro w ess 
effect I f  t o v T te m m m T e 0 H  ai>™ ' 30 Pc.r c™  ° r  P lam s shuw ed defo lia tio n  due to  the 
NKS , h '  T-r  , H o 'vever'  lh“ '  f la m s  re fo lia ted  subsequently . Bv D ecem ber
Z j t  t  r  I V '’n, :5 ln , ' d **“ "  ™ J  was « * »  a "  « l*  clones excep t R R II  I IS w hich was 
v ^ m  r UU , e y  tolerain{ Even though  the effect o f  low  tem p era tu re  was ev ident on  
young  ru b b e r p lan ts, g row th  ra te  o f  p lan ts  d u rin g  p e r io d s  o th e r  th an  w in te r is fou n d  to  he 
^ f a c t o r y .  C lones R R U  105. R R II 118 and  R R f U W ,  reco rd ed  h ig leT  ^ w t V Z , ?  S h e ?

A gro-M anagem ent Technique for H igh Altitude

Regional R esearch  S tation , Kolasib 
M ultidisciplinary Evaluation o f C lones

p e r f o r m ^ f t a e ?  t S ao!he? | W M  « »  ■<*

sta tion . a n a  r n  > /3 l a t  G u w ah ati was n o t observed  in  th is

Regional R esearch  S ta tion . D apchari

w ith a WewTo ^ j f c S g L . ’g f . g ' f f a g ^  «  D a p c h a ri (M ah a ra sh tra  sta te) 
region. T he a n n u al rainfaliTn t h ™ ^  ''i' ' h “ N o r" '  K ° n k a "
west m onsoon an d  is d is trib u ted  m  th e  m o n th s J u ^ o  O c S t e r  T h - T  y  hy 
fro m  N ovem ber to  M ay. M ild  w in te r is ,»vn ,..-i i • i , J  d r>’ season  ex tends 
w hen th e  m ean m axim um  tem p era tu re  is a ro u n d  34°C  Z d  t,°,oEcb ri'1,r-v
m ean m axim um  sum m er tem p era tu re s  ire  j n  r  • tu  m um  a ro u n d  13 C. T he 
-Hay. T he so il is la te r ,tic  e t a  C m  “ Ut r e T o t l l e  w L e /  T l f '  ° ' « * " * •  A > '" 1 
and  heat a re  th e  m ajo r stresses' ex p erien ced  in  th e  reg ion  8  capac ity . I ) r„u e l,t

T h e  various tria ls  in p rogress in th e  sta tio n  a rc  - 
• Physiological evaluation of clones

p a rt o f  a  m ttltn o c a tio n 'tr ia l l * m « l  in I 9 R  as

-  D rip  irrigation  tria l

b udded  sm S p sdo f >c lo n S R R i i r l^ 5W“ a ’ t a t f n i s  w *4  ' " J i 5 ' 83 h acIar“  " h e re  
treatm ents. T he differen t d r ,p  irrig a tio n  tre a  PJ a n ^  1983 ' " r a a r c  seven

X S S tf* na,urc of* - i s s r  TlSW K S



3. D ry farm ing techniques in H evea  cultivation

in -i, ( ^  tn a l  !?as. la ' d VUI in 1986’ on  1983 Plan ls o f  c lone R R JI 105. The various treatm ents 
E u S S k T  ,im !tC?  " " • » * * .  P'» h ti» W iw , p itcher d r ip  irrijM itw , dew  c a t a l o g  
m ateria ls, co n tac t shad ing  e tc . T h e  tria l is in progress.

4. 1985 clone tria l

la ,

5. C om parative costing of irrigated  and rainfed Hevea  cultivation

• m ^ js s s ^ s s s r " pl,med in 1987 ror cos' ^ ° r irriga,cd and
6. C ontact shading trial

D aPc bari co n d itio n s even p lan ts raised in poly bags and  p lan ted  in the  field 
, wJ‘h  P laited coco n u t leaves d u ring  subsequent sum m er. A s th is is expensive 

raw  m ateria l is n o t read ily  availab le , a tr ia l was laid  o u t in 1987 to lest i f  con tac t 
shading  o f the young p lan ts  w ith C hina clay c an  su bstitu te  th e  conven tiona l shading.

7. Polyclonal trials

r  F | J W°  tl,0 4sand Po |y clonal seedlings w ere p lan ted  in 1985 and  ano th e r 3000 in 1987 
to r  held eva lua tion  o l com parative p erfo rm ance  and  subsequen t selection.

Hevea B reeding S tation

c , T he R ubber R esearch In s titu te  has in itia ted  steps to  estab lish  a  Hevea Breeding 
M alion . I he proposed sta tion  will have tw o substations, one in P araliar, (K anyakum ari 
d is tr ic t T am il N adu) and  the o th e r in N e ttana  <DK D isiric t, K arna taka). T he substation  
in P araliar is envisaged to  have an  a rea  o f  23.1 ha and  th a t in N e ttan a  50 ha. In  th e  form er 
th e  em phasis will be on hand pollination  and  also  nursery e valuation  o f  the seedlings resultant 
o t hand po llina tion  as and  w hen they becom e availab le . T he substa tion  in N e ttan a  w ill have 
em phasis in the  field evaluation  o f  the  new  c lones generated  a nd  also som e o f  th e  field tria ls w ith 
o th e r experim ental m aterials. P re-planting op era tio n s were in itia led  to  establish seedlin^ 
and  budw ood  nurseries in  bo th  th e  su b  sta tions.



Agrometeorologq Unit

q , „ ™ T he ‘ “ S * 1 d u r i" *  1986 31 lhtr R R U  an d  its R egional R esearch
S ta tions w ere observed and  analysed . T he results a re  sum m arised  and  p resen ted  in Fig. 1 

^  , utr  T  a t I tra d itio n a l areas , like  K o ttay am  and  C h elh ack a l, has fairly  
>Ur‘" S c T hc ri,mraI1 d is tr ib u tio n  a t D ap eb a ri ( K o m J i

l  M aharaslltr:i> 's  confined to  m idd le  o f  June  to  m idd le  o f  O cto b er. A b o u t 50 per 
tfons I S ?  l n "u ra in  "  received  d u ring  Ju ly  a lone. T he severe m o istu re  stress co n d i­
tio n s w ith  high evapora tion  ra te s  (9-10  m m /d) an d  high tem p era tu re  (a round  37CC) were 
w e r e n o t f c 'S ^  P n r  A ‘ ( Tr i pur a)  p ro nounced  low tem p era tu res  ol 8-9'C
ber T he ® , h e ™,1nral1 d istrib u tio n  em ended  up to  the m id d le  o f  Nov em ­
i t  u ,  k  p l“ " la ‘ i<™  " t "  destroyed  d ue  to  a  severe hail-storm  d u rin g  first week o f  A nri 
It  was observed  tha t th e  d am age was severe a t  the  edges th an  the inside I s  w e llT s  vall'es

in the arC,lt lh e a m o u n t o f  » a te r  defic it varied  from  79 to  202 m m  w hereas
m  th e  non -trad itio n a l areas  th e  values ranged  from  274 to  1234 mm  A t D a n c ln r i  (he w itp r

S  f S ym 3 / ' n mOISt" rt 5ti eSS pW “ d a " d ,he  ™ e r  su rp lu s d i r i n e t t e  i i n v  s a  ^

2 S tud ies on Clim atic V ariability , W a te r  Balance and  D rought

years ind ica tes  ̂ h a u i '’s teady  i n c a s e  i n m e a ^ a n n t S ^ i ' 11™ K oU aym  d u rin S lh e  P ast 30 
am o u n t o f  ra in fa ll received  over the  region T h ed iS l-S I.7 em p? a tu re  a n d  a  d ec rea se  in the 
p robab ility  levels (table-1) ind ica tes  th a t r l i i r i m f n . ^  u o f  m o n th ly  rain fall a t  d iffe ren t 
d is trib u ted  The c hances o f  receiv ing  a v e ra g e ^ T in fe n ^ c e ^  l°' lh ” a i',fa il is unevenly

p lan t ev ap o tra n sp in tio n a l dem an d  varies f ro m ‘1550-1700 m m  p°ry5 S r . ' S' T l’e e s ,™ alcd

is h u m id  f B . ^ S u t t t e  M  • S ’4 ' 1, f *  a 8r oc liin a te  o f  K o ttay am
du rin g  differen t years in d ica te s  lha t slight o r m o d era te  Of m o istu re  ad eq u acy  (lma% ) 
m.-na d u rin g  D ecem ber to  M arch  T he S u r e  s  ' ,  d r° " e l"  ls a c ° ” ™ ° n  pheno- 
to  M ay will have a  sign ifican t im pact on  th c  cu m S lM iv evS m l l ' l0“ ' cx len d i"8  fro m  M arch  
c learly  ind ica te  lh a t d is tr ib u tio n  o f  ra infall °s m ore im n j  ^  ' Ub,b e r- T hus ,h esc  s ,u d ' “  
received  over a  reg ion . U nder th e  ex trem e a n ro rt j ! a-n q u an tu m  o f  ra in fa ll
ru b b e r c u ltiva tion , a d a p ta tio n  o f  p ro p e r a ^ o n S e ' S ^ ' S n S L ^ l " ) . rCei' ’"

Jr ;™peraSredr,,r g w £ ^ “ ,t r r  WK“hcr ha*“rds such as
M odifica tion  o f  field m icro -c lim ate  is one way to  r e d l^ e  f ti?™ '1” 01* " ? "  p e n o d  is com m on . 
A nalysis o f  w ind observa tion  in d ica te s  tha t th e  So tu  ™ p a c t ° f l,lesc w ea th e r h azards  
mm  E stab lishm en t o f  w ind b r e a ^ & & £ T ‘ , £ “ > ™ d = -  ............

3 Establishm ent o f Agrom cteorological O bservatories
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influence on  rubber. H ence, ac tio n  has been in itia ted  to  e stab lish  fo u r  reg ional ‘A cre-m et' 
observatories in the  ru b b e r  grow ing  b e lt o f  Sou th  Ind ia . Estab lishm ent o f  fo u r observatories 
in the N o rth -h ast se c to r  o l Ind ia  and  im proving the ex isting  observatories a t a ll the  regional 
resea rch  s ta tio n s  o f  R R JI is also  in  progress.

T ab le  A g ro m e t-  1 : l-robability D ls lr i ta io n  o f  Rainfall (m m ) a t Experim ent S ta tion , K ottayam

P ro b ab ility  (p ercen tage)
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Budget

No. Head o f  Account Approved Budget A etual E xpenditure
_______________________________________________  <R s- l a k h s )  (Rs. in lakbs)
Non Plan

'■ Pa>' add  ■ H ow anco 63 66 6 | g6
2. C ontingencies !3 55 ]2 g 7

3. O ilier charc,es (Including  RR1I E u a le  &  N ursery) 43.28 29 74
4. N o n  Plan schem cs ] g o o  ^ ’7[
5. N o n  Plan pro jects (CES C hethakkal) 27.00 2736

T o t a l  N o n  P l a n  165.49 Ts054

Plan

6. P lan  schem es 19.50 44  71
7 . N e r d s  R esearch  C om ponent 59 .00  4 8 .7 1

78.50 93.42*

* The Excess over saDCtionod budget under Plan was met from the total sanctioned Plan budtiet
o f  the  Board.


