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THE RUBBER BOARD

T h e  Ind ian  R u b b e r  B oard  was c o n s titu ted  u n d e r  th e  R u b b e r  (P ro d u c tio n  a n d  M a r­
keting) A c t, 1947. T h is  A ct w as passed  o n  th e  re c o m m en d a tio n  o f  an  a d -h o c  com m ittee  
a p p o in te d  by th e  G o v e rn m en t o f  In d ia  in  1945, a n d  cam e  in to  fo rce  o n  19th A p ril, 1947. 
T h e  R u b b e r P ro d u c tio n  and  M ark e tin g  (A m endm en t) A c t o f  1954 m ad e  certa in  changes in 
th e  c o n s titu tio n  o f  th e  B oard  a n d  sho rten ed  its  nam e to  th e  R u b b e r  B oard . T h is  A c t cam e 
in to  fo rce  o n  1st A ugust, 1955. T h e  R u b b e r  A ct o f  1947 w as f u r th e r  a m ended  by  th e  R u b b e r 
A m en d m en t A ct I960 w hich  m ad e  ce rta in  a lte ra tio n s  in th e  ra te  a n d  p ro ced u re  o f  co llec tion  
o f  cess  on  ru b b e r. T h e  A c t w as aga in  am en d ed  by the R u b b e r  (A m endm en t) A c t, 1982.

O rgan isa tion

T h e  C h a irm an  is th e  p rin c ip a l execu tive  officer a n d  he  exercises c o n tro l ov e r all 
de p a r tm e n ts  o f  th e  B oard . T h ere  a re  six m ain  d e p a rtm en ts , viz. A d m in is tra tio n , R u b b e r 
P ro d u c tio n , R ese a rc h , R u b b e r  P rocessing , F in a n c e  & A cco u n ts  T ra in ing .

C hairm an

P. C. C y ria c , IA S.
R ubber P roduction  R esearch

P. M u k u n d a n  M e n o n , D r. M . R. S e lhu ra j,
Rubber Production Commissioner Director

A dm inistra tion  R ubber P rocessing

V. B h ask ara  P illa i, C . M . G eorge,
Secretary Project Officer

Finance & A ccounts T raining

K . S. V arm a, P . N . R a d h a k rish n a  PiUai,
Financial Advisor Joint Director
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II .  G ene tics  & P lan t B reeding

4. D r. S. K e d a rn a th , (R e td . D ire c to r , K e ra la  F o re s t R esea rch  In s titu te )
12-A , F irs t  C ro ss  R o a d , R am a lin g a  N ag a r , V L ay o u t, K . K . P u d u r  P. O .. 
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Director’s Review

T h ru st a re a s  o r  re sea rch  o f  Ihe R u b b e r  R esearch  In stilu le  o f  In d ia  a rc :

Pr0dUC,iV,ty * "  “ P ,h '  

.h e u s e (S f n aTurda“ ubbePrr 0 ' 'e m :” t  “  " 'C W " 'S Sm iC C  1,re *“ > ,h e re b * ° P t t a i l t a *

In t ra d itio n a l reg ions, ev a lu a tio n  o f  p o te n tia l c lones, s tu d ie s  o n  th e  physio logy  o f 
p ro d u c tio n , m u  h o d s o f  d isease  and  pest c o n tro l a n d  in v estig a tio n s o n  n u tr itio n a l req u iie - 
m en ts  u n d e r  d iffe ren t s i tu a tio n s  fo rm ed  th e  p rio rity  areas . It w ould  n o w  be p o ssib le  fo r the 
In s titu te  to  re lease  m any m o re  h igh  y ie ld ing  c lones w ith  d es irab le  c h a ra c te r is tic s  a s  on -fa rm  
large sca le  experim en ts . T h e  In stitu te  recogn ises  th e  need  to  in tro d u c e  a  nu m b er o f  c lones 
to  av o id  th e  d a n g e r  o f  m on o c lo n a l g row th  in th e  p la n ta tio n  in d u stry  a n d  to  face th e  vary ine 
c lim a tic  c o n s tra in ts  ex p erien ced  in d iffe ren t ag ro c lim a lic  reg ions effectively T h e  p roneness 
o f  m o st o f  th e  h igh  y ie ld in g  c lo n es evolved  a t  R R II a n d  elsew here to  ‘brow n b a s t’ is ;■ serious 
p rob lem  n ecessita tin g  intensified  in v estig a tio n s o n  b row n  bast a s  well as in id en tify ing  clones 
w ith  low  in c id en ce  o r  th is  sy n d ro m e . A  m u lti-d isc ip lin a ry  team  has a lread v  been  form ed to 
s tu d y  v a rio u s unreso lved  asp ec ts  o f  b row n bast. A n o th e r  m ulti-d iscip linary ' team  has also 
been  fo rm ed  to  deve lop  m e th o d s  fo r  early  p re d ic tio n  o f  y ield  po ten tia l and  stress to le rance .

T h e  tra d itio n a l ru b b e r  g ro w in g  tra c ts  e x p e rien ced  a n  u nusua l d ro u g h t in  th e  year J987. 
T h e  so il m o is tu re  d ep le tio n  w as so  severe th a t  you n g  p la n ts  d r ie d  a n d  y ield  in  m at'ure p lan ts  
d ro p p e d  sub stan tia lly . In  response, an  in tensive  s tu d y  w as lau n ch ed  on  th e  w a te r  re la tio n s 
o f  H evea. T h e  k n ow ledge  a lread y  d e riv ed  is rew a rd in g  a n d  w ou ld  pave  a w ay to  fu rther 
e lu c id a tin g  th e  m echan ism  o f  d ro u g h t to le ran ce .

D ue  e m p h asis  w as g iven to  in tro d u c e  new  effective fu ng ic ides  a n d  p estic id es  to  c o u n tc r 
d iseases  a n d  pests. It is to  be ad m itte d  th a t  som e o f  th e se  c h e m ic a ls  a re  n o t c h c a p e r  than  
th e  p re sen t reco m m en d ed  ones. H ow ever, th e  in ad eq u acy  o f  th e  p resen t re co m m en d a tio n s  
u n d e r  c e r ta in  s itu a tio n s  w arran ted  in tro d u c tio n  o f  m o re  chem ica ls  to  c o n ta in  severe disease 
a n d  p est inc idence .

O n e  o f  th e  m ost s ign ifican t ach iev em en ts  d u r in g  th e  p e rio d  u n d e r  re p o rt is successful 
p ro d u c tio n  o f  ro o ted  p lan ts  in tissu e  c u ltu re . T hese  p la n ts  have been  p lan ted  o u t in the 
field . T h is  is th e  first tim e  th a t  tissue  c u ltu re  p a n ts  fro m  sh o o t t ip  cu ltu re  o f  high y .eld ine  
c lo n es  c o u ld  be p ro d u c e d  a n d  p lan ted  o u t in  th e  field.

T h e  d isc r im in a to -y  fe rtiliz e r re c o m m e n d a tio n  system  has now  b een  w idely  a c c e p u d  
bo th  by large g ro w ers  a n d  sm all h o ld e rs . T h e  fo u r  m o b ile  la b o ra to r ie s  have  w o rk ed  to  the ir 
m ax im um  cap ac ity . T h e  In s titu te , how ever, recogn ises  th e  fac t th a t a c c u ra c y  o f  o u r  recom ­
m en d a tio n s  can  be fu r th e r  sh a rp en ed  by  c o n s ta n t rev iew  a n d  fo llow -up  in v es tig a tio n s  and  
a c c o rd in g ly  a  resea rch  p ro g ram m e  h is  been  in itia te d  in th is  d ire c tio n .

A  so la r-cu m -sm o k e  d r ie r  w h ich  c o u ld  save u p to  70 pe rcen t firew ood w as d ev e lo p ed  by 
th e  In s titu te  a n d  s tep s  a re  b e in g  tak en  to  es tab lish  su ch  d r ie is  fo r c o m m erc ia l op e ra tio n . 
R e a c tio n  p a ra m e te rs  h av e  b een  iden tified  fo r  th e  p ro d u c tio n  o f  ep o x id ised  N R . D ev elo p ­
m en t o f  fo rm u la tio n s  a n d  p rocesses  fo r  d iffe ren t types o f  ru b b e r  p ro d u c ts  is b e in g  exp lo red .



T h e  em p h asis  in a ll th e  R eg iona l S ta tio n s  have  been  to  d ev e lo p  lo c a tio n  specific  
tech n o lo g y  fo r  successfu l e s ta b lish m e n t o f  ru b b e r  p la n ta tio n s , i t  has b een  fou n d  th a t the 
m ost fav o u red  c lo n e  R R II  105 d o es  n o t p e rfo rm  w ell u n d e r  stress  s i tu a tio n s  a s  fa r  a s  g ro w th  
is c o n ce rn ed . R R IM  600. PB  235 a n d  R R II  118 show  m u ch  b e tte r  s tre ss  to le ra n c e . T he 
stress to h  a  n ee  o f  c lo n es a p p e a r  to  o v e rlap  u n d e r  d ro u g h t a n d  co ld  s itu a tio n s . B ased on 
th.- re su lts  so  fa r  o b ta in ed , a  new  p ack ag e  o f  p ra c tic e s  is b e ing  fo rm u la te d  fo r N o r th  E aste rn  
R .'gio;i. S pecific  re c o m m en d a tio n  fo r  c lones, fe rtiliz e r s c h e d u le  a n d  e x p lo ita tio n  system s 
in s tre s s -p ro n e d  reg ions w ill be issued a t  th e  e a r lie s t p o ssib le  tim e  a n d  all o u r  in v estig a tio n s 
a re  co n c e n tra te d  to  a ch iev e  th is  ta rg e t.

A  m ean ing fu l b a lan ce  betw een  b asic  a n d  ap p lied  re se a rc h  has been  m a in ta in ed  to  
en su re  th a t the know ledge  deriv ed  fro m  o u r  b asic  re se a rc h  w ou ld  fo rm  th e  u n d e rp in n in g s  
fo r  o u r  efforts in  th e  field  o f  ap p lie d  re se a rc h  in a  su s ta in e d  m an n e r.

T h e  In s titu te  c o n tin u e d  to  m ain ta in  c lo se  lia iso n  w ith th e  M em b er In s ti tu te s  o f  
In te rn a tio n a l R u b b e r  R esearch  a n d  D ev elo p m en t B o a rd . T h e  In s ti tu te  a lso  m a in ­
ta in ed  a c a d e m ic  a sso c ia tio n s  w ith  d iffe ren t U n iv ersities  a n d  R esea rch  O rg an isa tio n s.



Botany Division

I he B o tany  D iv ision  co n sis ts  o f  five sec tio n s, d ea lin g  w ith  b reed ing  a n d  selection , 
p ro p a g a tio n  tech n iq u es, cy to g en e tics , an a to m y  a n d  germ plasm . T h e  m ain  research  a c ti­
v ities inc lude  h y b rid isa tio n , o r te t  se lec tion , m u ta tio n  a n d  po ly p lo id y  b reed ing , c lo n e  evalu­
a tio n , cy togene tics , an a to m y , p ro p a g a tio n , h o r tic u ltu ra l  m an ip u la tio n , floral b iology, genetic  
stu d ie s , ea rly  ev a lu a tio n  a n d  c o llec tio n  a n d  co n se rv a tio n  o f  g erm plasm .

1. H Y B R ID IS A T IO N  A N D  S E L E C T IO N

D u rin g  th e  1988 flow ering  season , a  to ta l o f  9835 h an d  p o llin a tio n s  belo n g in g  to  34 
c ro ss  c o m b in a tio n s  w ere a tte m p te d . T h e  in itia l fru it c o u n t reco rd ed  6 .6 4 ',  Iru itse t. 
P ro g en ie s  re su ltan t o l th e  1987 h y b rid isa tio n  p ro g ram m e  w ere estab lished  in a seed ling  
nu rsery . A  se lec tio n  o f  14 fam ilies fro m  th e  1986 H .P . p rogeny  w ere p lan ted  in a  su itab le  
lay o u t fo r  n u rse ry  o b se rv a tio n s  on  fam ily  wise p e rfo rm an ce . They  w ere assessed  for a  set 
o f  g ro w th  c h a ra c te rs  viz., p lan t h e ig h t, basa l d ia m e te r , n u m b e r  o f  leaves a n d  ju v e n ile  y ie ld .

T a b le -B o t. I : G rowth characters a n d  juven ile  y ie ld  o f  1986 H . P. seedlings a t the age o f  
o ne  year.

C ro ss c o m b in a tio n
P lan t 

h e ig h t cm
G irth
cm

N o . o f  
flushes

Juven ile  
y ield  g

IA N  873 x  R R II  105 240.37 6.24 8.54 0 .08
R R IM  600  x  R R II  203 248.38 6.43 9.48 0 .12
R R I I  105 x P R  107 257.57 7 .02 8.94 0.07
PB 242 x  R R II  105 277.63 7.86 8.50 0.11
PB 5/51 x  R R II  208 293.61 7.46 9.36 0.06
R R II  105 x  PB  5/51 262.87 5.84 8.66 0.08
PB 242 < PB 86 308.34 7.48 8.59 0.1 1
R R I I  105 x  R R II  118 269.46 6.81 9.15 0.08
R R IM  600 x  R R I I  33 250.54 5.42 8.79 0.06
R R II  105 x  PB 217 242.57 6.11 9.10 0.08
R R IM  600 x  PB 235 230.72 5.35 8.52 0 .07
R R II  105 x  PB  86 258.00 6.36 9 .52 0.08
R R II  105 x  R R II  208 265.23 6.49 9.32 0.10
R R IM  600 x  G1 1 229.26 5.28 8.87 0.11
R R II  105 C o n tro l 245.71 5.92 9.01 0.07

S.E . 8.98 0.27 0.12 0 .06

T h e  c o m b in a tio n s  R R IM  600 x  R R II  203, R R IM  600 x  G1 I, PB 242 x  R R II  105 
a n d  PB 242 x  PB 86 re c o rd e d  th e  h ighest ju v en ile  y ield . In  g enera l th e  la t te r  tw o  fam ilies 
w ere a lso  m o re  v igo rous.

T h e  p rogen ies  o f  th e  1983 H .P . p ro g ram m e w ere vegetatively  m u ltip lied . T w o  h u n d red  
a n d  tw en ty  c lo n es , in c lu d in g  th e  p a re n ts  as w ell as c o n tro l,  w ere ra ised  in po lybags a t  th e  
K e ra la  A g r ic u ltu ra l U n iversity  M a in  C a m p u s  fo r  lay ing  o u t a  sm all sca le  field tria l.



T h e  em p h asis  in  a ll th e  R eg iona l S ta tio n s  have been  to  d ev e lo p  lo c a tio n  specific  
tech n o lo g y  fo r successfu l es tab lish m en t o f  ru b b e r  p la n ta tio n s . I t  has been  fo u n d  th a t th e  
m o st fa v o u red  c lo n e  R R II  105 d o es  n o t perfo rm  w ell u n d e r  s tre ss  s i tu a tio n s  a s  fa r  a s  g ro w th  
is co n ce rn ed . R R IM  600, PB 235 a n d  R R II  118 show  m u c h  b e tte r  s tre ss  to le ra n c e . T he 
stress  to ! :  a n c e  o f  c lo n es  a p p e a r  to  o v e rlap  u n d e r  d ro u g h t a n d  co ld  s itu a tio n s . B ased  on 
th^  resu lts so fa r  o b ta in ed , a  new  pack ag e  o f  p ra c tic e s  is being  fo rm u la ted  fo r  N o r th  E aste rn  
R egion . Specific  re c o m m en d a tio n  fo r  c lones, fe rtiliz e r s c h e d u le  a n d  e x p lo ita tio n  system s 
in s tre ss -p ro n ed  reg ions will be issued a t th e  ea rlie s t p o ssib le  tim e  a n d  a ll o u r  inv estig a tio n s 
a re  c o n c e n tra te d  to  a ch iev e  th is  ta rge t.

A m ean ing fu l b a lan ce  betw een  b asic  a n d  a p p lied  re sea rch  has been  m a in ta in e d  to  
en su re  th a t th e  k n o w ledge  deriv ed  fro m  o u r  b a s ic  re sea rch  w ou ld  fo rm  th e  u n d e rp in n in g s  
fo r o u r  efforts in th e  field o f  a p p lie d  re sea rch  in  a  su s ta in ed  m an n er.

T h e  In s titu te  co n tin u ed  to  m a in ta in  clo se  lia iso n  w ith  th e  M e m b e r  In s ti tu te s  o f  
In te rn a tio n a l R u b b e r  R esearch  a n d  D evelopm en t B o a rd . T he In s ti tu te  a lso  m a in ­
ta in ed  ac a d e m ic  asso c ia tio n s  w ith  d iffe ren t U n iversities  a n d  R esea rch  O rg an isa tio n s.



Botany Division

The B otany  D iv ision  co n sis ts  o f  five sec tio n s , dea lin g  w ith  b reed ing  and  selection , 
p ro p ag a tio n  tech n iq u es, cy to g en e tics , a n a to m y  a n d  g erm plasm . T h e  m ain  research  a c ti­
v ities inc lude  h y b rid isa tio n , o r te t  se lec tion , m u ta tio n  a n d  po ly p lo id y  b reed ing , c lo n e  evalu­
a tio n , cy togene tics , an a to m y , p ro p a g a tio n , h o rtic u ltu ra l  m an ip u la tio n , flo ral b iology, genetic  
stud ies , ea rly  e v a lu a tio n  a i d  c o llec tio n  a n d  co n se rv a tio n  o f  g erm plasm .

1. H Y B R ID IS A T IO N  A N D  S E L E C T IO N

D u rin g  th e  1988 flow ering  season , a  to ta l  o f  9835 han d  p o llin a tio n s  be lo n g in g  to  34 
c ro ss  c o m b in a tio n s  w ere a tte m p te d . T h e  in itia l fru it c o u n t reco rd ed  6.64?a fru itse t. 
P ro g en ies  re su lta n t o f  th e  1987 h y b rid isa tio n  p ro g ram m e w ere estab lish ed  in  a  seed ling  
n u rsery . A se lec tio n  o f  14 fam ilies fro m  th e  1986 H .P . p rogeny  w ere p lan ted  in a su itab le  
lay o u t fo r  n u rse ry  o b se rv a tio n s  o n  fam ily  wise p e rfo rm an ce . T hey  w ere assessed  fo r a  set 
o f  g ro w th  c h a ra c te rs  viz., p la n t h e ig h t, basa l d ia m e te r , n u m b e r  o f  leaves a n d  ju v en ile  y ie ld .

T a b le -B o t. I : G row th characters a n d  juven ile  y ie ld  o f  1986 H . P . seedlings a t the age o f  
o ne  year.

C ro ss  co m b in a tio n
P lan t 

he ig h t cm
G irth
cm

N o . o f  
flushes

Juven ile  
y ie ld  g

IA N  873 x  R R II  105 240.37 6.24 8.54 0.08
R R IM  600 x  R R I I  203 248.38 6.43 9.48 C.J2
R R II  105 k PR  107 257.57 7.02 8.94 0.07
PB  242  x  R R II  105 277.63 7.86 8.50 0.11
PB  5/51 x  R R II  208 293.61 7.46 9.36 0.06
R R II  105 x  PB  5/51 262.87 5.84 8.66 0.08
PB 242 k PB 86 308.34 7.48 8.59 0 .1 1
R R I I  105 x  R R II  118 269.46 6.81 9.15 0.08
R R IM  600 X R R I I  33 250.54 5.42 8.79 0.06
R R I I  105 x  PB  217 242.57 6.11 9.10 0.08
R R IM  600 X PB 235 230.72 5.35 8.52 0.07
R R II  105 x  PB  86 258.00 6.36 9.52 0.08
R R II  105 x  R R II  208 265.23 6.49 9.32 0.10
R R IM  600 x  G1 1 229.26 5.28 8.87 0 .1 1
R R II  105 C o n tro l 245.71 5.92 9.01 0.07

S.E. 8.98 0.27 0.12 0.06

T h e  c o m b in a tio n s  R R IM  600 x  RRI1 203, R R 1M  600 x  G1 I, PB 242 x  R R II  105 
a n d  PB 242 x  PB 86 re c o rd e d  th e  h ighest ju v en ile  y ield . In  gen e ra l th e  la t te r  tw o  fam ilies 
w ere a lso  m o re  vigorous.

T h e  p ro g en ie s  o f  th e  1983 H .P . p rog ram m e w ere vegetatively  m u ltip lied . T w o h u n d red  
a n d  tw en ty  c lo n es, in c lu d in g  th e  p a re n ts  a s  w ell a s  c o n tro l,  w ere ra ised  in  p o lybags a t  th e  
K e ra la  A g r ic u ltu ra l U n iversity  M a in  C am p u s fo r lay ing  o u t a  sm all sca le  field tria l.



2 O R T E T  S E L E C T IO N

O rte t se lec tion  w as co n tin u ed  in  sm all h o ld in g s a s  well a s  large e s ta tes . O u t o f  the  
7 1 selections m ad e  from  211 p o te n tia l m o th e r trees from  o ne  la rge  esta te , ba sed  on  o ne  year 
o b serv a tio n  o f  y ield  a n d  se co n d a ry  c h a rac te rs , 64 o rte ts  c o u ld  be c lo n ed  a n d  es tab lish ed  in 
the so jrce -b u s li-n u rse rv . B udw ood harvested  from  th e  p lan ts  w ere beinc; b u d g ra f te d  for 
lu rcher m u ltip lica tio n  a n d  lay ing  o u t a  field tria l.

F rom  a n o th e r  la rg : es ta te  213 ap p a re n tly  p ro m isin g  m o th e r  tree s  w e re  id en tified . 
T ne trees w ere su b jec ted  to  yield re c o rd in g  a n d  o b se rv a tio n  o f  s e co n d a ry  c h a ra c te rs  and  
tin 1! selection . T hese  resu lted  in id en tify ing  55 p ro m isin g  m o th e r  trees. T h e  se lec tio n s 
^re  being  c lo n ed  a n d  a tte m p ts  a re  o n  w ay to  es tab lish  a  so u rce -b u sh  nursery .

F rorn  ^ larSe esta te , a  to ta l a re a  o f  151.02 ha o f  s eed ling  p o p u la tio n s  c o m p ris in g  
- J o *-1 tre e s  of G G  1 a n d  G G  6 o rig in  w ere sy s tem atica lly  sc reen ed  a n d  199 g e n o ty p e s  w ere 
identified . O ne  ro u n d  o f  y ie ld  reco rd in g  to g e th e r  w ith  b lo ck  y ield  w as co m p le ted . Phyto-  
pn thora  to le ra n c e  o f  th e  c lo n es  was a lso  assessed .

G ir th  m easu rem en ts  o f  o r te t  c lo n es  fro m  tw o  sm all h o ld in g s a lo n e  w ith  R R II  105 
w is  reco rd ed . In  o n e  ca se , y ield  re c o rd in g  w as a lso  do n e . Y ield  re c o rd in g  o f  a n  o r te t  
c o n e  n lan te i a t  ih e  T P S  u.3*: 6

3 S P E C IA L  T E C H N IQ U E S  I N  B R E E D IN G

c o t t o n i]lit"l t ed in  15 c lo n es  by th e  a p p lic a tio n  o l c o lch ic in e  bv 
S S S L S T f  m tiK o d . T h e  c o lc h ic in e  tre a te d  sh o o ts  from  V M  5 g en e ra tio n  w ere show ing  
I A v  M u ta tio n  s tu d ie s  w ere in it ia te d  in fo u r  c lo n es , viz., PB  86 , G  I 1

r u sin g  E M S  (E th y l m e th an e  su lp h o n a te )  a n d  S o d iu m  a z id e . T w en tyS S  b  !  g °m 5"?  P“ llm a ,lo n - « i « *  U V  a n d  X -ray  ir ra d ia te d  p o llen , a re  being  
S S  n  r  f 0  ff th c r  ev a lu a tl0 " -  T h e  g ro w th  a t t r ib u te s  o f  d ip lo id ,  tr ip lo id
a n d  te tra p lo id  from  tw en ty  p la n ts  each  w ere s tu d ie d  a t  th e  age o f  30 m o n th s . F o liace  
fr  m T e S  S t reC°  r -r° m  t 5ie m id d l® leafle t o f  tw en ty  m a tu re  leaves se lec ted  a t  ra n d o m  

!ypi ‘ y slages o f  Sro w th - th e  tr ip lo id  a p p e a re d  to  be in te rm e d ia te
b -tw een  t h ,  d ip lo id  a n d  th e  te tra p lo id  in  g ro w th  a n d  m o rp h o lo g ic a l f e a tu re s  (T a b le  B ot '>)

T a b le -B o t. 2. M orphologica l characteristics o f  diploid, 
_________ brasiliensis.

tr ip lo id  a n d  te tra p lo id  clones o f  H e  vea

2x
C y to ty p es
3x

H e ig h t (m )
G ir th  (cm )
S to m a ta l density  
S to m a ta  1 leng th  (/*) 
S to m a ta l b re a d th  (jU) 
B ark th ic k n e ss  (m m ) 
L a tex  vessel ro w s 
P e tio la r  index 
L ea f  index  
S tem  index  
S pecific  le a f  w eight 
F lo w er size (m m ) 
P ollen  g ra in  size  (m m )

4.97  ±  0 .22 
13.55 ±  3.67 
51.32 ±  2.39 
30.21 ±  2.78 
17.89 ±  0.93 

2.22 ± 0.20 
3.67 ±  1.35 
0 .014 
0 .004 
0 .029 
0 .0073 
4.4 x  2.7 

3 9 .0 x 3 6 .0

5.13 ±  0 .23 
14.43 ±  0.47 
34.67 ±  1.53 
39.73 ±  3.07 
30.11 ±  2 .35 

2.36 ± 0 . 1 3  
5 .58 ±  1.42 
0.019 
0.005 
0.036 
0.0079 
9 .6 x  4 .0  

4 7 .0 x 3 8 .0



4 E V A L U A T IO N  O F  C L O N E S

T h e  v a rio u s field tria ls  w ere p roperly  m a in ta in ed  a n d  ob se rv a tio n s w ere reco rd ed  
A m o n g  22 c lo n es  p re lim in a rily  se lec ted  from  th e  1954 H .P . series, seven c lones w ere evaluated  
in a  la rg e  sca le  tr ia l  la id  o u t in 1966. T h e  y ield  p e rfo rm an ce  a n d  im p o rta n t c h a ra c te rs  o f  the 
c lo n e s  su ch  a s  g irth  a t  opening , g ir th  inc rem en t o n  lap p in g , in c id en ce  o f  d iseases, w ind 
d am ag e , e tc  w ere s tu d ie d . A nalysis o f  yie ld  figures fo r a  p e rio d  o f  5 y ears , 6 th  to  10th years

a n d  y ie ld  o v e r  10 y e a r s  s h o w e d  s ig n i f ic a n t  d i f f e r e n c e  a m o n g  c lo n e s  ( T a b le  B ot 3, 3 (a ) , 3(b)
a n d  3(c)-). A n a ly sis  o f  g irth  d a ta  a t  open in g , a t  10th y e a r  o f  ta p p in g  a n d  g ir th  increm en t 
o v e r  10 yea rs  a lso  d e p ic te d  sign ifican t d iffe rences fT ab le s  B o t 4 , 4(a). 4(b) a n d  4(c).). 
R esponse  o f  c lones to  d isease, w ind  dam ag e  e tc  a re  show n in T a b le  B ot 5. O f  a ll th e  c lones 
ev a lu a te d , R R 1[ 105 c o n tin u e d  to  be th e  h ig h es t y ie ld e r in  th e  la rg e  sca le  tria l.

T a b le -B o t. 3. M ean  y ie ld  o f  R R IJ  clones in tria l

Y ield  in g r a m /tre e /ta p  +  S. E. 

P a ren tag e  Y ield  fo r  th e  firs t Y ie ld  fo r  6th  to  Y ield o v e r  10
5 y ears 10th  y ears years

R R II  101 T jir  1 x  A V R O S  255 17.06 ±  1.81 16.54 ±  2.87 16.85 ±  2.13
R R II  102 T jir  1 x  G1 1 23.81 ±  1.74 25.70 ±  2 .77 24.89 ±  2 .06
R R II  105 T jir  1 x  G1 1 65.57 ±  1.57 68.19 +  2.49 66.71 +  1.85

R R II  106 T jir  1 x  M il 3 /2 17.73 ±  1.69 23.92 +  2.68 20.92 ±  1.99

R R II  109 T jir  l x  M il 3/2 30.10 ±  1.69 4 9 .79  ±  2.68 39.93 +  1.99
R R II  110 T jir  1 x  H il 28 36.31 ±  1.54 39.75 ±  2.45 37.95 +  1.82
R R II  111 T jir  1.x H il 28 40.16 ±  1.59 38.67 ±  2.52 39.53 +  1.87

T jir  1 C o n tro l 30.93 ±  1.63 31.12 +  2.60 31.08 ±  1.93

G e n e ra l m ean 33.84 37.77 35.82





T
ab

le
-B

ot
. 

4.
 

M
ea

n 
gi

rth
 

of 
R

R
II

 
cl

on
es

 
in 

tr
ia

l







O b se rv a tio n s  o n  yield  a n d  sec o n d a ry  ch a ra c te r is tic s  o f  th e  Sri L an k a  c lo n e s  un d e r 
D D i n e *  c o n tin u e d  a n d  th e  d a ta  fo r th e  first ten  yea rs  w ere su m m a rise d . R R JC  104, 
R R IC  52 a n d  R R IC  100 w ere th e  m o st v ig o ro u s  (T a b le  B ot. 6)  a t  th e  tim e  o f  op en in g . C lo n a l 
v a r ia tio n  w as a lso  n o te d  fo r  m ean  an n u a l g ir th  in c re m e n t o n  ta p p in e , th ic k n e s s  o f  virgin 
Dark, tn ick n ess  o f  renew ed  b a rk . e tc .

T ab le  Bot. 6 . V igour a n d  certain o ther secondary characteristics o f  S r i L a n k a  clones.

R R IC
R R IC
R R IC
R R IC

R R IC
N a b
G T
(c o n tro l)

g ir th  a t  M e a n  a n n u a l g ir th  T h ick n ess  T h ick n ess  o f  In c id en ce
op en in g  inc rem en t ov er 3 yea rs  o f  v irg in  3 y e a r  ren ew ed  o f  p in k

(cm ) a f te r  tap p in g  (cm ) b a rk  (m m ) b a rk  (m m ) d ise a se (% )

7 47 4.4
36 45 3.9
45 49 4.0
52 58 5.6

100 57 3.8
102 55 3.6
104 64 4.5
105 56 3.0
17 51 3.3
1 52 3.7

6.7 7.6 4 .6
7.2 7.7 17.7
6.6 5.0 15.7
9.0 7.7 9.8
9.0 7.4 14.7
8.1 7.1 1.7
9.2 8.2 12.9
8.1 7.3 8.8
7.4 8.1 8.2
7.8 6.8 6.9

B o t 7)T h v S i dHP er T  ? e r  m p  * “  th e  h iE hcst fo r  R R IC  ' « •  fo llo w ed  by R R IC  36 ( T ab le  
th V r ln n w  P d u n " S  su m m e r m o n th s  w as m ost p ro n o u n c e d  in R R IC  105. A m on»
th e  c lo n es, m ax im u m  w m d d am ag e  w as n o te d  in R R IC  45.

T ab le -H o i. 7. Yield  a n d  certa in  secondary characteristics o f  S r i  L a n k a  clones.

d o n e  M ean  y ield  o f  Y ield  d ep re ss io n  B ro u n  bust W ind
3 yea rs  g /tre e /ta p  d u r in g  w in te rin g  , d am ag e  <”„)

R R rC  7 28,7 ^  v ,-, ~
R R IC  36 3 4 9  ,4  N 'l  4 .6
R R IC  45 29 3 iq  M
R R IC  52 2 1 3  32 H  2 , 0
R R IC  100 3 7 4  8.2

7 28.7
36 34.9
45 29.3
52 21.3

100 . 37.4
102 33.9
104 32.0
105 26.0

17 34.0
(c o n tro l) 28.1

R R IC  102 33 9 A  1 6  14.7
R R IC  104 3 2 0  ™  N il io .5
R R IC  105 26 .0  49 $ 1 4 5
N a b  17 34.0 t  IA  7.3

36  1.6
42 N il

13.1
10.3

y ie ld  d a ta 'r e e o rd e d  f r o m ' “ “ j "  T hc

sh o o t ro t  d u r in g  you n g  stapes, su sc e p tib ility  to  P hytoph thora , cau sin g



l i

C lone P a ren tag e M ean  y ie ld  (5 year) 
kg /h a /y ea r

R R II 105 
R R II  208 
R R II  203 
R R II  118 
R R II 107 
R R II 206 
R R II  113 
R R II  116 
R R I I  109 
R R II  114 
R R IM  600 
G T  1

T jir  1 x  G1 I 
M il 3 /2  x  A V R O S 255 
PB 86 x  M il 3/2 
M il 3 /2 x H il 28 
T jir  1 x  M il 3/2 
M il 3 /2 x  A V R O S  255 
M il 3 /2  x  H il 28 
M il 3 /2 x  H il 28 
T jir  1 x  M il 3/2 
M il 3 /2 x  H il 28 
T jir  1 x PB 86 
P rim ary  c lo n e

1562* (3) 
1226* (2 ) 
1143 (2) 
1145 (2) 
1079 (1) 
1104 (1) 
958 (1) 
921 (1) 
882 ( 1) 
810 ( 1)  

1104 (2) 
843 (2)

* M ean ov er 6 years.

F ig u re s  w ith in  b rack e ts  in d ic a te  n u m b e r o f  esta tes.

In a  b lockw ise tr ia l o f  e leven  c lo n es  in  a n o th e r  e s ta te  (M a lan k a ra  esta te ) R R II  105, 
R R IM  703 a n d  R R IC  102 gave  m o re  th an  1000 k g /h a /y ea r  d u rin g  th e  second  y ea r o f  tap p in g  
(T ab le  B ot. 9). R R IC  52, th o u g h  th e  m ost v igo rous o ne , re c o rd e d  th e  low est y ield.

T a b le -B o t. 9. P erform ance o f  c lones during  second  ye a r  o f  tapping.

C lone Y ield G ir th  cm
kg /h a /y e a r <1

R R IM  703 1135 50.24
R R IM  707 778 53.10
C h  153 904 55.14
N a b  17 915 52.56
W agga  6278 577 49.90
R R IC  36 921 51.00
R R IC  45 911 45.62
R R IC  52 542 63.15
R R IC  102 1054 55.15
G T  1 863 52.66
R R II  105 1310 51.59

In  a  b lockw isc tr ia l w ith  G T  1 a n d  C h  153 y ie ld  d u rin g  th e  fifth  yea r o f  tap p in g  was 
fo u n d  to  be m o re  fo r  C h  153 (912 k g /ha) th a n  th a t  fo r G T  1 (856 k g /h a ). C h  153 w as also 
co m p ara tiv e ly  m ore  v ig o ro u s (61.65 cm  a n d  59.55 cm  respec tive ly  d u rin g  th e  12th y e a r  o f  
p lan ting ).

A m ong  th e  five RRLl c lones, p lan ted  in a n  e s ta te  (D esam an g a lam  e s ta te )  in  n o rth e rn  
K era la  d u r in g  1981, R R II  3 a n d  R R H  208 re c o rd e d  c o m p ara tiv e ly  b e tte r  g ir th  (30.26 m 
an d  30. 24 cm  respec tive ly ) d u rin g  1987. In  th e  sam e esta te  a m o n g  th e  fo u r  o th e r  c lones 
p lan ted  in 1982, R R II 5 re c o rd e d  a m ean  g ir th  o f  25.99 cm  d u r in g  1987. In a n o th e r  lo ca tio n  
(S ha liaca ry  esta te ) in  cen tra l K e ra la  a m o n g  th e  fo u r c lones p lan ted  in 1982, th e  g irth  o f  R R H  
3 w as c o m p ara tiv e ly  b e tte r  d u r in g  1987 (34.10 cm ).



i.. a n  ^ « di^ K ^ Vn n̂ S 1 ^ S t , h ^ CkWiSeU,^ , ° f  «h i ‘=l“ - P l * » W

b lockw ise  (ria l in a n o th e r  lo c a tio n  in th e  reg ion™ ” *  ' he ‘W' ' VC 0k>" “  planlC<1 um ,cr

tak in g  t i p ' b f o c k * ! k h t w  S o  t o  * *  ” T f  p la ,?t.i" S  and
n a tio n a l tr ia l in a n o th e r  lo c a tio n  w h e r e h e  d i m ,  i  J , u p  • »  o te c i -
c lo n e ,  a re  a lso  being  e s tab lish ed  in  d i f f e r s  r e J o S  S S T £ Exp0™ ' ” ,al

5  1 S I I : ' | a i i o n  O F  g e n e t i c  P A R A M E T E R S  IN  H E V E A :

b e long ing  to  len f a m i f e ' m a i n u S  fr° m  ° PC"  p o liin a te d  »ceds
pre sen ted  in T a b le  B ot. 10. T h e  su m m a ry  o f  o b se rv a tio n s  is

T a b le -B o t. 10. Juvenile- d w n a m  o f  open p o llin a te d  p , o g m i

P a r“ ta l _ P lan t
clon,K  h e ig h t

________________ __________  fem )

Pli 5/5 ] 86.13

TJl r  1 78.02
IA N  45-873  s9  7 |

PB 86 96.31

PB 252 85.15
PB 235 105.47
PB 213  10 ,  |5

R R II  105 I ! 6.09

G T  1 78.55
PB  242 79 9 |

G e n e ra l m ean  9 i  65

S - E - 4.13

D ia m e te r
(m m )

N o . o f  
flushes

N o . o f  
leaves

7 .17 5.60 J3 .19
6.56 5.22 J5 .06
7.28 6.19 17.63
8 .49 6.17 18.50
7.05 5.56 16.32
9 .65 6.45 20.46
9.90 6 .J9 2 3 .27

10.25 6.33 2 0 .24
7 .66 5.20 14.67
6.56 5 .89 14.69
8.06 5.88 17.40
0 .46 0 .15 1.12

T h e  p ro g en ie s  w ere p lan ted  in ihp ft., t.t ...

J s s f J S S g E S a  
‘ ™  ™ * „ „ „  „  G„ „  , s„

S S ? » ^ s A H S r H s £ S S



7 E V A L U A T IO N  O F  G E R M P L A S M

E x o e rim -m  thC ‘Yom ,h e  firiI g a rd e n  u  th e  C en tra l
a n T p H M . h  ' C hc  l’ic k a l  th a t CB 235 an d  R R II  105 w ere th e  top  y ie ld e d
t h i t  m ™  Tif y ' e “ m ° " S thc  51 c lo n ‘-'s te s te d - S im ila rly  the  f i r th  d a ta  in d ica ted  
J l l n L S  J S  m o “  v 's ° ro u s « * » •  « H l PB 6 /9 th e  least v ig o ro u s o ne  T h e  „d
ge m p la sm  g a rd e n  w as op en ed  fo r tap p in g . A m o n g  th e  35 c lo n es  R R IM  a/ k  r .<-n j  j  ,i 
h ighest yield d u rin g  th e  first y ea r ,41 61 | )  fo llow ed by R R 1 M 6 2 8 n “ « ,  R R  w  m

, r n ! l n S S ' F »  T h e g h .h d a t a in d f e a t e s R R I M  623 a s7 h ! m o , ^ I r ™ s

g a rd e n  d u rin g  1988, show ed t £  R R U  2 0 } .  R R U  T i t ’ R R U  J m T b ’ I m  ’“ n ?

“ arr  < s s r s » ' T  - h i"  r r , !  44  « •

T a b lc -B o t. I I .  G irth in cm  o f  clones in the  1981 germ plasm  garden.

C lones M ean  g ir th  cm

R R II 203 45.79
R R II 118 45.45
R R II 206 42.65
PB 260 42.03
R R II 6 40.40
PB 311 39.96
R R II I 39.54
R R II 300 39.44
PB 310 39.27
R R II 3 38.69
R R II 2 37.95
R R II 208 37.22
R R II 5 35.41
R R II 308 33.66
R R II 4 30.84
R R II 44 29.72

Juv en ile  yield  a t  a n  age o f  th ree  yea rs  (by te s t tap p in g ) a n d  g ir th  o f  o ne  h u n d red  
B razilian  c lones w ere re c o rd e d  a lo n g  w ith  R R I I  105. A m o n g  them  R R II  105 r e d d e d

i!iv L ? |ram S Me r n r " !  PCr ta p ’ Wh th e  Se rm P Iasm c lo n es  re c o rd e d  in g enera l very p oo r 
ju v en ile  y ie ld . O f  th e  tw o  p rovenances. R o n d o n ia  a n d  M a tto  G ro sso , c lones o f  M a tto  
G ro sso  o rig in  reco rd ed  c o m p ara tiv e ly  b e tte r  ju v e n ile  y ie ld  (T ab le  Bot. 12).

T a b le -B o t. 12. Juvenile  y ie ld  a n d  g ir th  o f  g eno types o f  Brazilian origin.

O rig in
N o. o f  
c lones

M e a n  ju v en ile  
y ie ld  (g /p la n t/ta p )

M ean  
g ir th  (cm )

R o n d o n ia  
M a tto  G ro sso  
Ind ia

53
47
1 (R R II  105)

0 .018
0.397
4.28

20.65
20.20
23.48



H. C Y T O G E N E T IC A L  IN V E S T IG A T IO N S

D eta iled  in v estig a tio n s on  th e  m eio tic  b e h a v io u r  o f  in d u c e d  t r ip lo id  a n d  n a tu n l  
tr ip lo id  w ere c a rr ie d  o u t. In vivo s tu d ie s  on  po llen  tu b e  g ro w th  have  sh o w n  th a t  po llen  
g e rm in a tio n  on  th e  s tig m a  a n d  tu b e  g ro w th  in th e  s ty le  a re  n o rm a l in H evea .

In v es tig a tio n s  on  th e  f lo ra l m o rp h o lo g y  ol H evea  ben tham iana  M uell. A rg . have 
revealed  th a t it e x h ib ited  w ide v a r ia tio n  in th e  n u m b e r o f  s tam en s , th e  ra n e e  b e in g  five to 
e ig h t (T a b le  B ot. 13).

T a b le -B o t. 13. D istribu tion  o f  stam ens in H evea  ben tham iana

N o - ° f  P e rc e n ta g e  o f
s tam en s  o c c u rre n c e

30
6 37

23
10

n n  ^  l ea  sp e c ' e\ e x c e p t  H . gu ianensis  A u b l., a re  re p o rte d  to  have  ten  s tam en s . S tud ies  
in ‘e rsp ec ,f ,c . h y b rid s  in v o lv ing  H evea  ben tham iana  have  e lu c id a te d  th a t  th e  m ale  
1 k W .Var'ift ,0 n  10 n ^ m b e r o f  s tam en s , th e  ran g e  b e ing  8-10. S in c e  th e  in te r­

specific  hybrid:* sh o w  v a ria tio n  in  th e  n u m b e r o f  s tam en s , th e  re d u c t io n  in th e  n u m b e r  o f  
s tam en s  is a  g e n e r a l l y  co n tro lle d  t r a i t  in  H evea  bentham iana.

W ith  a  v iew  to  e x p lo itin g  th e  g en e tic  m u ta n t, 1800 h a n d  p o llin a tio n s  w ere a tte m p te d .

9 F L O R A L  B IO L O G Y  A N D  F R U IT S E T

son o f  f o u r  o f  th e  tre a tm e n ts  is g iven  in ta b le  Bot. 14. s tu d y . A  co m p ari-

_________________T a b le ~B o t- 14. f r u i t  se t under f o u r  m e th o d s o f  po llina tion .

T re a tm e n t
N o . o f  flow ers P e rc e n ta g e  f ru it  set.. p o llin a te d In itia l F in a l

C o v e rin g  in flo rescen ces w ith  a b u tte r 131
- — -  -

3.05p a p e r  b ag  fo llo w in g  p o llin a tio n 6.11
B o ric  a c id :  S ucrose

208 10.10R em o v a l o f  p e r ia n th  o f  fem a le  flow ers  a n d 5.29
d ip p in g  th e  stig m a  in  d e h isc e d  a n th e rs 143 6.99co n ta in e d  in a  g lass  v ia l a n d  c o v e rin g  w ith 3.50
p a p e r  s traw
C o n v en tio n a l m ethod

249(co n tro l) 3.61 1.61



T h e  ex p e rim en t has been  rep ea ted  in th e  1988 flow ering  season  and  o b se rv a tio n s  a re  
m  progress.

T h e  exp e rim en t a im ed  a t im prov ing  fru it  se t u n d e r  op en  p o llin a tio n  was repea ted  
w ith  16 trea tm en ts , co m p ris in g , sp ray ing  o f  n u tr ie n ts  a n d  g ro w th  regu la to rs. A  random ised  
b lo ck  design  w ith  2 rep lica tio n s w as fo llow ed, w ith  th re e  sprays a t fo rtn igh tly  intervals 
fo llow ing  re fo lia tio n , on  selected  tree s  o f  c lo n e  G1 1. D a ta  o n  fru it set fo r  som e o f  the 
tre a tm e n ts  a re  g iven  in th e  T a b le  Bot. 15.

T a b le -B o t. 15. Fruit se t under nu tura l po llina tion  under differen t spray treatm ents.

F ru i t  se t (p ercen tage)

T re a tm e n t O ne  m o n th  a f te r  F o u r  m o n th s  a f te r
ce ssa tio n  o f  

flow ering
cessa tio n  o f  

flow ering

C o n tro l-u n sp ray ed 1.18 0.63
B orax 6.68 3.13
G A  3 0.31 0.23
U rea  - 2 % 2.29 1.02
U rea  - 5% 2.01 0.73
O rth o p h o sp h o ric  a c id  -  2 % 2.89 1.12
U rea +  O rth o p h o sp h o ric  a c id  +  B orax 2.09 1.64

S p ray ing  w ith  B orax w as fou n d  to  give th e  best resu lts , w ith  a  final fru it set o f  3 .13% . 
T h e  ex p e rim en t has been  rep ea ted  w ith  som e se lec ted  trea tm en ts  a n d  th e  ob se rv a tio n s are  
in p rogress.

10. A N A T O M IC A L  (G E N E R A L ) IN V E S T IG A T IO N S

M o n th ly  v a ria tio n  in th e  n u m b e r o f  ce ll layers in  th e  cam b ia l zone  o f  e igh t c lones was 
s tu d ied  fro m  sam p les  o f  tw igs c o llec ted  every  m o n th . T h e  m ean  v a lues  have been  c o m p u ted  
fo r  d iffe ren t seasons (T ab le  Bot. 16). In ail th e  e ig h t c lones, th e  seaso n a l v a r ia tio n s  show ed 
m o re  o r  less s im ila r  p a tte rn  a n d  w ere co m p a ra b le  to  th e  re su lt o b ta in e d  in a n  ea rlie r 
s tu d y  on  G l I .

T a b le -B o t. 16. Seasona l variation in cam bia l activ ity .

C lo n e  M ean  n u m b e r  o f  c e ll layers  in th e  c a m b ia l zone

M ay-Ju ly A ug-O ct N o v -Jan F eb -M ar M ean

R R II 101 4.50 4.73 5.34 5 .90 5.12
R R II 102 4.22 4.83 5.41 5.42 4.97
R R II 105 4.64 4 .87 5.37 5.54 5.11
R R II 106 4.70 4.80 5.41 5.79 5.18
R R II 109 4.40 4.79 5.33 5.68 5.10
R R II 111 4.66 4.92 5.44 5.84 5.22
P R 107 4.79 4.85 5.40 5.94 5.25
T jir I 4.58 4.84 5.38 5 .60 5.10



S tu d ie s  o n  in trax y la ry  ph o tem  w ere c o n tin u e d . T h e  d a ta 'o b ta in e d  o n  th e  o b se rv a tio n s  
ta k e n  u p  w ith  e ig h t c lo n e s  w ere an a ly sed  a n d  th e  re su lts  a re  b e in g  co m p ile d . T h e  s tu d ie s  
hav e  been  ex te n d e d  to  ten  m o re  c lo n es . S tu d ie s  o n  s to m a ta !  c h a ra c te rs  a re  in p ro g ress .

n  BARK a n a t o m i c a l  i n v e s t i g a t i o n s

R e c o rd in g  o f  b a rk  an a to m ic a l tra its  o f  e ig h t c lo n e s  w as c o m p le te d  a n d  th e  d a ta  a re  
be ing  p ro cessed  fo r e x am in in g  th e  c o m p a ra tiv e  a sp e c ts  o f  v irg in  b a rk  a n d  ren ew ed  bark . 
Q u a n tita tiv e  d iffe rences w ere in d ic a te d  in c e r ta in  a n a to m ic a l fe a tu re s  b e tw een  v irg in  ba rk  
a n d  ren ew ed  b ark .

R e c o rd in g s  o f  y ie ld , y ie ld  fa c to rs  a n d  sec o n d a ry  c h a ra c te rs  o f  ten  c lo n e s  h av e  been 
co m p le te d  a n d  th e  a n a to m ic a l o b se rv a tio n s  a re  b e in g  co n tin u e d .

M ic ro sc o p ic  o b se rv a tio n s  a n d  d a ta  c o lle c tio n  w ere  c o n tin u e d  fo r  a ssessin g  th e  yearlv  
v a r ia tio n s  o f  q u a n tita tiv e  a n a to m ic a l tra its .

T h e  n u m b e r  o f  la tic ife r  ro w s a n d  th e  th ic k n e s s  o f  v irg in  ba rk  a n d  ren ew ed  b a rk  w ere 
o b se rv ed  in  ten  H evea  c lones. O b se rv a tio n s  on  th e  v irg in  b a rk  w ere  ta k e n  w hen  th e  trees 
w e re  o f  18 y e a rs  g ro w th  a n d  th o se  w ith  re sp e c t to  th e  ren ew ed  b a rk  w ere  tak en  w hen the 
re g e n e ra tio n  w as five y ears . T h e  re su lts  (T a b le -B o t. 17) in d ic a te d  d iffe ren ces a m o n e  c lo n e '

T a b le -B o t.  17. N u m b er o f  la te x  vessel row s a n d  th ickn ess  o f  virgin b a rk  a n d  re n e w e d  b a rk .

B ark  th ic k n e s s  (m m ) N o . o f  la tex  vesse l ro w s

C lo n es V irg in  R enew ed 
b a rk  b a rk

V irg in  R enew ed  
b a rk  b a rk

a t is  2 i -2g5-21 4 .47  27.11
7.49  5.02  40.86
6.84  4 .67  -?4 33
6 .25  5.14
7.08 5.15

4 7 3  27.83

18.65 
25.28 
23 .27

32.42 24 .50
31.03 23.72

7.85 5 90
5-70 4.78
8-59 6.3S

W O O D  A N A T O M Y  O F  H E V E A

22.12
31.28 26 .49
28-67 24 .56
26.28  23 .62

D im en s io n a l c h a ra c te rs  o f  w ood  fib re s  w ere s t u d i o  m
p re p a ra tio n s . T h e  fo llow ing  asp ec ts  w ere s tu d ie d  in o n e  c lo n e  (PB  f tt)  Sta' ned

fi) 3S5M  I p ' k S ”-  and ee,atinoi,s <tcnsio" "°od>
G ) S h ^ M ^ j SU T ra ^  g e la tin o u s  fib res ; ii

131 S t e w S f f  a n d  W idth ° f  " ° r n ,i l  “ d  * e l“ ' in0U i w ood  d iscs

(4) S o ^ ' M ka " f  “ id lh  a n d  g e la tin o u s  fib res a ,  d iffe ren t h e ig h ts

|S ) P ercen tag e  freq u en cy  .o f fib re ty p es in te rm s  o f  Icnglh ,



•inH m ^ 7 ' ge length,  01 n 0.r,P a l flbrcs was h 'g h cr in ihe  perip h e ra l zone  th an  th e  cen tra l 
a n d  in te rm ed ia te  zones o f  w ood  d isc s  saw n a t  60 cm , 210 cm  a n d  360 cm  h e ig h t levels The

' ° T  in thC CCmral Z° ne  th a "  * *  rem ain ing  z o n e l  o f  
S r i n i S S  u d ud 360 c ™ S w hereas a t  2 I0 cm  heigh t its  leng th  w as low er in the 
d id  n o t s h n w r 'f  n j1 an d  m te rm e d ,a te  ™ n es- T h e  average w id th  o f bo th  fibres

show  con sid e rab le  v aria tio n  from  c e n tra l to  perip h e ra l zones a t a ll heigh t levels.

A-ee C o m p ara tiv e  an a ly sis  o f  th e  average  leng th  o f  n o rm al and  g e la tin o u s fib res at 
? o ^ o T m  ^ ‘h S n  ghth e .lre.C l T k ind ica tcd  a  decrease  in length  a t  210 cm  w hen com pared  
less w m p a n b le  ^  ' A t a "  leV ds th e  average  fib re w id ,h  w as ^ o r e  or

T h e  no rm al w ood fibres w ere longer a n d  n a rro w er th a n  those o f  tension  w ood T he 
m n n n? r ,m  ,/eC|^ nCy u°f  ,Sh0r' fibre,S, <l000- |5 0 °  W  w as th e  h ighest a n d  th a t o f  lo n g  fibres 
(1 500 2000 i“ m ) w as the lowest in a ll h e ig h t levels irresp ec tiv e  w h eth er th e  fibres w ere no rm al 
o r  ge la tinous.

T o  s tu d y  th e  p e rcen tage  a re a  o ccu p ied  by p o re s  in  w ood d iscs  a t  d iffe ren t heigh ts 
c ro ss  sec tio n a l a re a  o f  po res  fro m  a d e q u a te  n u m b e r o f  w ood  se c tio n s  w ere d raw n  a n d  the 
d a ta  a re  being  ana ly sed . S tud ies  on  th e  an a to m ic a l v a r ia tio n  betw een  seed line  trees an d  
b u d d ed  trees w ere in itia ted .

12(b) T echnical facilities and problem s in rubber wood consum ing units.

T he s tu d y  was based  on  th e  d a ta  co llec ted  from  a  sam p le  o f  100 ru b b e r  w ood  co n su ­
m ing  un its  se lec ted  ran d o m ly , from  a  lis t o f  400 un its . T h e  ru b b e r  w ood  c o n su m in g  un its 
se lec ted , w ere classified  in to  d iffe ren t g ro u p s  a c c o rd in g  to  th e  line  o f  m a n u fa c tu r in g  T h e  
tea  chest m a n u fa c tu r in g  u n its  w ere ra n k e d  first a m o n g  th e  to ta l  sam p le  size fo llow ed by 
un its  m a n u fa c tu r in g  veneers a n d  p ack in g  cases. T h e  u n its  m a n u fa c tu r in g  sp lin ts ,  sea t an d  
b ack  a n d  general p lyw oods ac c o u n te d  on ly  fo r a lo w er pe rcen tag e  (T ab le -B o t. 18).

T h e  m a jo i te ch n ica l p ro b lem s, a s  revealed  fro m  th e  survey, w ere th e  o c c u rre n c e  o f  
ten s io n  w o o d , tap p in g  w o und  a n d  co n se q u e n t ca llu s  fo rm a tio n  a n d  w ood dam ag e , sap  s ta in  
fungus in fec tio n , b o re r  a t ta c k  a n d  d isc o lo u ra tio n . O n ly  16%  o f  th e  su rveyed  u n its  fo llow ed 
som e fo rm  o f  c h em ica l trea tm en t o f  th e  finished p ro d u c ts . T h e  su rvey  p o in ted  o u t 
th e  necessity  to  im prove  th e  q u a lity  o f  th e  raw  m a te iia l a s  w ell a s  th e  final p ro d u c ts .

13 P R O P A G A T IO N  T E C H N IQ U E S

T h e  b u d d in g  exp e rim en t a t  R R S , T rip u ra  w as co n tin u ed  d u rin g  th e  year. B oth ereen 
b u d d in g  and  b row n b u d d in g  w ere a ttem p ted  a s  per th e  schedu led  p ro g ram m e. T h e  d a ta  
co llec ted  a re  being sum m arised .

T h e  tr ia l o n  d ep th  o f  p lan tin g  w as lm in taiiK 'd  p ro p erly  and  casu a lties  w ere filled up. 
T h e  v ig o u r o f  th e  p la n ts  w as reco rd ed  by m easu rin g  th e  sc io n  he igh t a t  ! 2 m on ths. T he d a ta  
a re  su m m arised  a n d  given in T ab le  Bot. 19.

Bag p lan ts  show ed  th e  m ax im um  g ro w th . T h e  b ag  p lan ts  h ad  an  a v e raee  scion 
h e ig h t o f  75 cm  a t th e  tim e  o f  p lan tin g  c o m p a re d  to  n il fo r th e  o th e r  trea tm en ts .

T h e  s tu d ie s  o n  b en ch  g ra f tin g  w ere rep ea ted  d u iin g  th is  y ea r by laying o u t an o th e r 
tr ia l.  P lan ts  p ro d u c e d  by th is  te c h n iq u e  d u rin g  th e  last y ea r w ere p ro p e rly  m ain ta in ed  in 
bags a n d  th e ir  g ro w th  c h a ra c te rs  like sc io n  h e ig h t, g ir th , n u m b e r  o f  le a f  flushes and  to ta l 
n u m b e r  o f  leaves w ere re c o rd e d  a t ten  m o n th s  a f te r  b u d d in g . D a ta  o n  sc io n  h e ie h t is 
fu rn ish e d  in T a b le  B ot. 20.
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T rea tm en ts

N o rm a l b u d d in g  60 cm  ta p  ro o t 
B u d d in g  15 cm  a b o v e  co lla r 
B u d d in g  30 cm  a b o v e  co lla r 
B u d d ing  45 cm  a b o v e  co lla r 
N o rm a l b u d d in g ; 45 cm  ta p  ro o t 
Bag p lan ts

M ean  h e ig h t (cm )

137.63
138.40
135.45
135.30
128.49
276.22

T a b le -B o t. 20. Scion  grow th  a t ten  m onths a fter budding.

T rea tm en t M ean he ig h t (cm )

R R II 105 B enchgrafts 82.13
N o rm a l b u d d in g 61.89

R R II  118 B enchgrafts 94.71
N o rm a l b u d d in g 65.10

R R II  203 B enchgrafts 112.25
N o rm a l b u d d in g 68.58

R R II  208 B ench  g ra fts 91.22
N o rm a l b u d d in g 64.79

G T  1 B enchgrafts 82.67
N o rm a l b u d d in g 65.48

B enchgrafted  p lan ts  genera lly  show ed  b e tte r  v ig o u r in d ic a te d  by height.

14. G E N E T IC  B A SIS  O F  S T O C K -S C IO N  R E L A T IO N S H IP

A m o n g  th e  14 d iffe ren t tre a tm e n ts  w ith  d iffe ren t s to ck -sc io n  c o m b in a tio n s , g ir th  a t 
th e  th ird  y e a r  o f  g ro w th  (T ab le  Bot. 21) in d ic a te s  th a t  a m o n g  th e  sto ck -sc io n  co m b in a tio n s , 
th e  scion  R R II  203 o n  a sso r te d  seed lings a n d  o n  o w n  s to c k  a r e  th e  m o st v ig o ro u s ones.

T a b le -B o t. 21. G row th o f  d ifferen t s tock-scion  com binations.

T re a tm e n ts  S to c k  S c io n  M ean  g ir th  in cm

1 R R II  105
II R R II  118

H I R R II  203
IV R R II  208

V G T  1
V I G1 1

V II R  R1M 600
V III A sso rted

IX A sso rted
X A sso rted

X I A sso rted
X II A sso rted

X III A sso rted
X IV A sso rted

R R II  105 13.93
R R II  118 13.34
R R II  203 18.35
R R II  208 14.05
G T  1 14.17
G1 1 12.97
R R IM 6 0 0 13.67
R R I I  105 13.22
R R II  118 13.41
R R II  203 19.21
R R II  208 13.77
G T  1 13.14
G1 1 12.40
R R IM 6 0 0 13.20



15. H O R T IC U L T U R A L  M A N IP U L A T IO N S

h . i r l r im ^ f  f k ” 18 raiscd  (’o r  c ro ' Vf> bu d d in g s w ere m a in ta in ed  w elt d u r in g  th e  p e rio d  C m u n

, t e  — d  ^  ^  

l a b l e - B o t .  22. S u ccess  o f  « m M * «  on /i /o n tt n k M  in  po lybags

T re a tm e n t ~  “
- ■ _____________________________  b u d d in g  su c c e ss  (% )

Bag p la n ts  - g reen  b u d d e d  be low  th e  to p  flush 
B ag p la n ts  - g re e n  b u d d e d  be low  th e  se c o n d  flush 
B ag p la n ts  - g reen  b u d d e d  b e lo w  th e  th ird  flush 

P lan ts  ra ised  in  beds, c ro w n  b u d d e d  be low  th e  to p  flush

90

90
93

= “ 7 = , •, f a *  e n g - *  “

16. S T U D IE S  O N  E A R L Y  E V A L U A T IO N  IN  H E V E A

" ' " h c.o n lin u e d  S c io n  h e ig h t, 
w ere re c o rd e d  w hen  th e  p la n ts  a tta in e d  a n  a c e  o f  i ^ m n ^ f  “ " h  l° ' a l n u n ’ b e r  o f  leave*  
e a r ly  ev a lu a tio n  fo r y ield  (T ah le s  Bot V  a n d  M U l I J H i ? S a "  ° " e y ' a r ' fn  lh e  tr ia l on 
w as th e  ca se  w ith  th e  tr ia l o n  ea r ly  e v a l u a t " o „ ? o r r f ™ L S ^ > “ ^ m r e , ? p p a r e m - S im i,a r  
age o f  six  m o n th s , m a x im u m  sc io n  h e ig h t w as n o te d  fo r  R R r r  4 1 ^ h ; h  ‘t! " 1 2 6 ) ' A l llle  
tre n d  a t  th e  a g e  o f  12 a n d  18 m o n th s  a im  in  L  . „  v h lch  sh °w e d  th e  sam e
a n d  R R IM  623 show ed  c S S S h * * ^  J K S ' ^  4 1  R R I M 7 0 1 ' ™

— Ca r a a c r s  a ,  s U  m o n , h s ' agc .



T a b le -B o t. 24.
Tria l on ear!y eva luation  f o r  y ie ld :  G rowth charaders a t one y e a r  age.

H eight D iam e te r 
; SE

W horls(N o) 
x SE

R R I I  105 
R R II  300 
G T  1 
T jir  1 
R R H  6 
R R II  38 
R R II  118 
R R II  208 
R R IM  501 
R R IM  600 
R R IM  612 
PB 311 
H P  20

C lone

Leaves(N o) 
x SE

125.00 10.56 16.50
136.97 9.72 16.62
152.63 10.20 16.32
128.15 10.75 15.06
197.38 10.37 19.35
155.82 10.75 18.85
154.80 10.20 19.10
146.19 10.75 16.03
136.09 9.87 16.42
166.04 10.56 17.47
186.1 10.75 19.41
193.74 10.03 19.82
129.29 9.58 14.88

0.80
0.74
0.77
0.81
0.78
0.81
0 .77
0.81
0 .74
0 .80
0.81
0.76
0.72

4.57 0.18 36.18
4.88 0.17 40.88
4.97 0.18 49.86
4.52 0.19 32.59
5.69 0.18 54.59
4.74 0.19 32.33
5.37 0.18 48.57
5.07 0.19 47,11
4,97 0.17 33.94
5.50 0.18 44.89
4.89 0.19 46.52
5.52 0.18 42.58
4.53 0.17 33.35

2.90 
2.67
2.85
2.95
2.85
2.95 
2.80
2.95 
2.71
2.90  
2.25 
2.75 
2.63

Trial on early  evaluation f o r  drough t: Growth characters a t s ix  m o n th s 'a

H eight

R R II  105 
R R I I  300 
G T  1 
T jir  1 
R R II  4 
R R II 43 
R R II  308 
G I 1
R R IM  623 
R R IM  701

61.92 
68.71 
59.56
52.93 
57.60 
82.14 
78.47 
53.32 
71.13 
80.19

SE

4.25
4.25 
4.58 
4.91 
4.73 
4.19
4.25 
4.37 
4.65 
4.51

D ia m e te r  
x SE

W h o rls(N o ) 
x SE

L eaves(N o) 
x SE

8.93 0.41 2.28
10.09 0.41 2.58

7.96 0.44 2.45
7.74 0.47 2.19
7.99 0.45 2.17
9.71 0.40 2.70

10.39 0.41 2.58
8.05 0.42 2.09
9.05 0.45 2.40

10.52 0.43 2.56

0.12
0.12
0.13
0.14
0.13
0.12
0.12
0.12
0.13
0.13

18.81
24.58
19.84
18.70
15.72
23.19
25.61
17.68
22.27
22.34

1.39
1.39 
1.50 
1.61 
1.55 
1.37
1.39 
1.43 
1.53 
1.48

T a b le -B o t. 26. Trial on early evaluation fo r  drought: Growth characters a t one ye a r  age.

C lone

R R II  105 
R R II  300 
G T  I 
T jir  I 
R R II  4 
R R II  43 
R R II  308 
G l 1
R R IM  623 
R R IM  701

H eight

150.36
160.43
135.93
124.52 
141.96 
187.11 
166.03 
122.28
163.52 
168.84

SE
D iam eter 
x SE

W horls(N o) 
x  SE

L eaves(N o) 
x SE

9.36 17.81 0.74 4.8 0.20 42.10 2.59.09 19.21 0.72 5.3 0.22 44.00 2.49.98 16.75 0.79 4.9 0.20 46.20 2.710.75 15.82 0.85 4.7 0.20 35.70 2.910.75 15.64 0.85 4.7 0.24 36.40 2.98.84 20.30 0.70 5.3 0.20 41.70 2*49.22 19.56 0.73 5.1 0.20 34.80 2.59.98 17.33 0.79 4.4 0.23 33.00 2.7
10.75 18.09 0.85 5.3 0.20 42.60 2.99 .50 20.27 0.75 4.6 0.22 37.40 2.5



W hen  th e  p la n ts  w ere a t  th e  age o f  o ne  a n d  a  h a lf  y e a rs  th e  p e rc e n ta g e  le a f  re te n tio n  
w as a ssessed  so o n  a f te r  th e  d ro u g h t season . R R II 300 a n d  T jir  I sh o w ed  n u m e ric a lly  be tte r 
le a f  r e i in t io n ,  w hile  G i I show ed  m ax im u m  le a f  f a ll  (T ab le - Hot. 27). T h e  sam e  se t o f  o b ­
se rv a tio n s  ta k e n  fro m  th e  t r ia l  o n  ea rly  ev a lu a tio n  fo r  y ie ld  (T a b le -B o t .  28) a lso  in d ic a te d  
c lo n a l d iffe ren ces o n  th e  e x ten t o f  leaves re ta in e d . T h e  p la n ts  in th e se  tr ia ls  a rc  b e in g  su b ­
je c te d  to  te s t tap p in g .

T a b le -B o t. Percen tage  le a f  re ten tion , heigh t a n d  g ir th  during  A p r il  1987: T ria l o n  drought 
stud ies.

P ercen tag e  le a f  re te n tio n

C lone M ean  ±  S. D. R ange
H e igh t

cm
G irth
cm

R R II  105 74.34 ±  7.8 5 5 -9 0 267.7 7.22
G T  1 73.09 ±  7.88 6 0-9 5 276.42 7.13
R R II  4 70.50 ±  8.24 55-85 277.75 6.84
R R II  308 70.69 ±  5.63 60-8 0 278.61 7.00
G l 1 68.73 =k 6.85 55-93 250.00 6.78
R R II  300 7 8.64  ±  7.6 6 5 -9 5 291.58 7.63
T jir  I 75.34 =b 4.99 70-85 257.34 6.86
R R II  43 73.75 ±  6.14 60-85 344.65 8 .64
R R I I  623 71.45 ±  7.44 55-95 299.34 7 .57
R R IM  701 7 3 .79  ±  7.07 6 0-8 5 308.47 7.53

T a b le -B o t. 28. P ercen tage  le a f  re ten tion , heigh t 
eva lua tion  f o r  y ie ld .

a n d  g ir th  a t 1!■£ y e a rs :  T ria l on early

C lo n e
P e rcen tag e  le a f  re te n tio n

H e ig h t G ir th_____ _____ M ean  S .D R ange cm cm

R R H  105 
R R II  208 
R R II  300 
R R IM  600 
PB 311 
G T  I 
T j i r  I 
R R I I  6 
R R I I  118 
R R IM  501 
R R IM  612 
R R I I  38 
H P  20

72.93
71.02 
74.52 
76.56 
73.48 
71.07 
73.46 
80.34
79.03 
71.50 
74.38 
73.67 
74.84

5.59
5.06
5.06
3.90 
4.92 
7.25
4.64 
6.11 
7.24 
4.94
5.64 
4.54
4.90

6 5 -8 0
60 -8 0
65-8 5
65-8 0
55-8 0
5 5 -8 0
6 5 -8 0
65-9 5
60-9 0
6 0 -8 0
6 0-8 0
65-8 0
65-8 5

274.9
294.77
297.00
341.74
363.21
292.24
259.52
381.16
325.34
270.63
299.76
286.57

261.66

7 .19
7.06
7.23
7.58
8.17 
7.60 
6 .90 
8.79 
8.52
7 .17 
7.50  
7.63
6.59

17 S T U D IE S  O N  IN B R E E D IN G

W in , a view  to  assessing  th e  ex ten t o f  in b reed in g  d ep re ssio n  fo r d ilfe rc n t m u o n  i s  
'u r e c h a ra c te r s ,  a s lu d )  w as in itia ted  d u rin g  I98S flow ering  seaso n  T h re e  d iffe ren t

I P M S ?  a ' ° n g  " " "  « *  n a t u X c o ^ S



Biotechnology Division

i ogress has been ach ieved  in estab lish ing  a t is su e c u ltu re  p ro p ag a tio n  system  fo r  som e 
im p o rta n t com m erc ia l ru b b e r  clones. T his p ro ced u re  is being  fu r th e r  refined in o rd e r  to 
m ak e  it a  v iab le  com m erc ia l p ro p ag a tio n  system . A ll com m erc ia l cu ltiv a rs  recom m ended  
lo r  p lan tin g  by th e  R u b b e r B oard  a re  being  tried  to  su it th is  p ro p ag a tio n  system . Several 
c lones have  re sp o n d ed  favourab ly  to  th is  in vitro  m an ip u la tio n . A few  h u n d red  p lan ts  w ere 
g e n e ra ted  by sh o o t t ip  c u ltu re  and  a f te r  th e  ha rd en in g  p ro cess  a b o u t 150 p lan ts  a re  ready  for 
p lan tin g  in the field. Ft is v isualised  th a t the  tissue c u ltu re  d e riv ed  ru b b e r  trees w ould  have 
th e  fo llow ing  advan tag es:

(a ) A dverse  effects o f  trad itio n a l p ro p ag a tio n  system  can  be c ircu m v en ted  (eg: yield 
v a riab ility  cau sed  by the roo t sto ck -sc io n  in te rac tio n ).

(b) S ince  the tissue  cu ltu re  derived  trees m ay resem ble seed ling  trees, they  m ay reach 
ta p p a b ie  g irth  earlier.

(c )  F a s te r  ra te  o f  p ro p ag a tio n  p e r  u n it  tim e.

A n th e r  cu ltu re  is an o th e r  a rea  w here sign ifican t a d v an cem en t has been  ach ieved . A  
tew  p la n ts  w ere reg en era ted  by th is  te ch n iq u es  a n d  som e o f  th e ir  p lo idy  levels w ere estab lished . 
By u tiliz in g  th is  system , tree s  w ith a  new  th re sh o ld  o f  c h a ra c te r  c o m b in a tio n s  can  be o b ta ined , 
u n a tta in a b le  by th e  co n v en tio n a l p lan t b reed in g  alone.

Agronomy and Soils Division

T h e  th ru s t a re a s  o f  re sea rch  in th e  A g ro n o m y  and  Soils D iv is ion  a re  in v estig a tio n s on  
n u tr it io n a l req u irem en ts  o f  v a rio u s high y ie ld in g  c lones o f  ru b b e r  a t  v a r io u s  stages  o f  g row th  
in d iffe ren t a g ro c lim a tic  reg ions, s tu d ie s  on  d isc r im in a to ry  fe rtiliz e r use a m f  ag ro m an aee- 
m en ts  p ra c tic e s  like irrig a tio n  a n d  m o is tu re  m an ag em en t, in te rc ro p p in g  system s and  c ro p  
co m b in a tio n s , w eed  m anagem en t system s a n d  so il co n se rv a tio n . T h e  d isc r im in a to ry  fe rti­
lizer reco m m e n d a tio n  se rv ice  has g ained  m om en tum  w ith  a large n u m b e r  o f  g row ers requesting  
fo r  o u r  se rv ice  w h ich  is o p e ra tin g  from  th re e  R eg iona l L a b o ra to r ie s  a p a r t  from  th e  C en tra l 
L a b o ra to ry  a n d  a lso  d ep loy ing  fo u r M o b ile  Soil a n d  T issu e  T es tin g  L ab o ra to rie s .

I N U T R IT IO N A L  S T U D IE S  (IM M A T U R E  P H A S E )

A. N utritional requ irem en ts  o f d ifferent clones in differen t agroclim atic  zones.

T h e  ob jec tiv e  o f  th is  p ro jec t is to  find o u t th e  n u tr i t io n a l req u irem en ts  o f  v arious 
h igh  y ie ld in g  c lones o f  ru b b e r  d u r in g  th e  im m atu re  p h ase  in d iffe ren t a g ro c lim a tic  reg ions.

F o u r  field e x p e rim en ts  a re  in p ro g ress  u n d e r  th is  p ro jec t involv ing  tw o  c lones. O ne 
o f  th e  a b o v e  e x p e rim en ts , w h ich  w as s ta r te d  in 1986, has been  d isc o n tin u e d  d ue  to  p oo r 
e s ta b lish m e n t a n d  large v acancies. S ites have been  id en tified  fo r s ta r tin e  tw o  new  field 
ex p e rim e n ts  w ith  tw o  c lo n es d u rin g  1988 p lan tin g  season.



T he g ro w th  d a ta  lo r  e x p e rim en ts  a t  P u n a lu r  a n d  M u n d a k a y a m  s ta r te d  in  1985 am i 
to r  ex p e r im e n t a t  K a n y a k u m a r i s ta r te d  in  1986 a re  g iven  below .

i ) E xperim en t a t P unalu r (C lone P B  235)

T a b le -A g . I. M ean  g ir th  increm en t (cm )  (1987 to  1988)

K g P 20 5 h a - 1 0
K g  N  h a - 1 

30 60 M ean

0  8.55 
30  9.18 
60 9.17

8.92
9.21
9.63

8.43
8.83
9.62

8.64
9.07
9.47

K g K 20  h a - !
0  8.38 

20 9.70 
40  8.81

8 .94
9.99
8.83

9.23
9 .12
8.53

8.85
9.60
8.72

M ean  8 96 9.25 8.96 9.06

A  gen e ra l e v a lu a tio n  o f  th e  a b o v e  d a ta  in d ic a te s  th a t  th e re  is a  n o s itiv e  r e s n o n .e  m

^ r r r 1—
d u rin g  1987-88 w h ich  is  th e 'th ird  y e a r a f t e r p l a n t in g  8  '  t o  '  'eV dS '

ii) E x p e rim en t a t  M u n d ak ay am  (C lone  R R II  105}

T a b le -A g . 2. M ea n  g ir th  increm en t (cm ) 1987 to  1988

K g N  h a r - 1 
K g P-^Os h a - 1 0 30 60 M ean

0
30
60

6.13
6.23
6 .40

6.74
6.08
6.61

6.27
6.28 
6.34

6 .38
6.20
6.45

K g K jO  h a  > 
0 

20 
40

6.22
6.35
6.18

6.19
6.79
6.46

6.07
6.43
6 .39

6 .16
6.52
6.34

M ean 6.25 6.48 6 .30 6 .34

re sp o n se  to  n i t ro g m  a n d " p o S ' a t M  k g 'N * h a '- ^ t n T z o 'k g  lh e rc  ,is
b ey o n d  w h ich  th e  response  d ec lin e s . T h e  re so o n se  in  , s’ re sP==t‘vely
ap p e a r  to  fo llow  a  co n sis ten t p a tte rn  even  th o u g h ^ h e  highesfl'eve 'i g ave



iii) E xperim en t a t  K anyakum ari (C lone R R II 105)

T ab le -A g . 3. M ean g irth  as on January, 1988 (cm .)

K g P2O s h a - 1 0
K e N  h a - : 

30 60 M ean

0 11.27 10.43 11.57 11.09
30 11.22 11.30 11.41 11.31
60 11.47 10.87 11.27 11.15

K g K aO  h a - '

0 11.41 11.00 11.43 11.28
20 11.41 10.88 11.57 11.29
40 11.12 10.72 11.09 10.98

M ean 11.32 10.87 11.36 11.18

T h e  ab o v e  g ir th  d a ta  tak en  o n e  a n d  a  h a lf  y ears a f te r  p lan tin g  d id  n o t in d ic a te  a  c lea r 
re sp o n se  to  any  o f  th e  nu trien ts . H ow ever, th e  h ig h est level o f  po ta ssiu m  a t 40  k g K 2O h a - ' 
a p p e a re d  to  d ep re ss  grow th.

2. N U T R IT IO N A L  S T U D IE S  (M A T U R E  P H A S E )

A. N u tritiona l requ irem en t o f differen t clones o f rubber in d ifferent agroclim atic  zones.

T h is  p ro je c t is a im ed  a t find ing  o u t th e  n u tr it io n a l re q u ire m e n t o f  m o d e rn  high 
y ie ld ing  c lones d u rin g  m a tu re  phase  in d iffe ren t a g ro c lim a tic  zones w ith  a v iew  to  ach ieve 
m ax im um  yield  by p ro p e r  m anuring .

Seven fie ld  exp e rim en ts  a re  in  p ro g ress  invo lv ing  fo u r  high y ie ld ing  c lones. T he 
y ie ld  a n d  g ir th  d a ta  re la tin g  to  th e se  exp e rim en ts  a re  su m m arised  a n d  ta b u la te d . T he 
sa lie n t re su lts  a re  given below .

i) E xperim en t a t  C alicu t (K inalur E sta te , C lone G T  1)

In th e  first y ea r o f  t re a tm e n t im p o sitio n  ( 1985-86) p e r io d , th e  sim p le  effect o f  any  
o f  th e  n u tr ie n ts  d id  n o t ap p e a r  to  follow  any  d e fin ite  p a tte rn  o f  in fluence. D u rin g  the
1986-87 p e r io d , th e  yield  d id  n o t seem  to  benefit from  the a p p lic a tio n  o f  n itro g en  o r  po tash . 
A p p lic a tio n  o f  p h o sp h o ru s  a t  b o th  20 a n d  40 kg  ha s ign ifican tly  d ep ressed  th e  y ield.

T a b le -A g . 4. M ean  y ie ld  ( g  t r e e t a p  - ' )  1986-87

K g P .O s  h a - '

0 20 40 C D  (P  =  0 .05)

28.78 26.23 26.71 2.00

A p p lic a tio n  o f  n u tr ie n ts  d id  n o t in fluence  th e  g ir th  o f  tree s  in  any  o f  th e  years.



ii) E xp e rim en t a t  V ad ak k e iieh erry  (V an iam p ara  E s ta te , C lone G T  1)

T h e  m ean  y ield  d u r in g  1987 is g iven  below .

T a b le -A g . 5. M ean y ie ld  (g  tree t a p - 1)  1987

K g  P 20 5h a —1 0
K g  N  ha- 

20 40 M ean

0 40.62 44.45 41.65 42.24
20 41.07 51.64 39.38 44.03
40 42.69 52.09 48 .16 47.65

K g  K , 0  h a - 1

0 39.38 46.78 40.58 42.25
30 44.85 48.97 43.77 45.86
60 40.14 52.43 44.84 45.80

M ean 41.46 49.39 43.07

v ie ld  ° f  ° “ ’r ie n ts  w e re  e ffective a n d  N  a t  20  kg h a - '  g av e  th e  h ig h es t m ean
vie  d  d u r in g  1987, th e  first y e a r  o f  th e  c o m m e n c e m e n t o f  fe r ti l iz e r  t re a tm e n ts  T he

? n , r l S - 0Wf  *a  Slel d y  m creasc  W ilh P h o sP |lo ru s  a p p lic a tio n .  T h e  y ield  a lso  sh o w ed  an  
in c re a s in g  tre n d  w ith  p o ta s s iu m  u p to  30 kg  K aO  h a - ' .

T h e  m ean  g ir th  o f  tre e s  d u r in g  >1987 a n d  1988 a r e  p re se n te d  be low . T h e re  w as a 
E t ’f S  to  n itro g e n  u p to  th e  level o f  20 kg  h a - ' .  H o w ev e r, a p p l ic a t io n  o f  N  a t

in fluenced  ' he  m Db 0 th ,h C  yearS ' T h c  m can  P in I 'o f  trees P h o sp h o ru s  a n d  a t  40  k g  P O „  ha -■ it  sig n ifican tly  in c rea sed  th c  g irth

T a b le -A g . 6 .

Level o f  Y ear
N fK g  h a - 1)-

1987 1988

0 52.80 54.54
20 55.11 57.38
40 53.11 55,02

M ean 53.67 55.65

CDCP = 0.05) 1.49 1.76

M e a n  g ir th  (a n )

Level o f  
P (K g  ha-V)

Y ea r

1987 1988

0 53.07 54.80
20 53.04 55 20
40 54.90 56.94

M ean 53.67 55.05

C D (P  - 0.05) 1.49 1.76



i i i) E xperim en t a t T hodupuzha (M a lan k a ra  E state)
a )  C lone G T  I

K g  K 2 O h a - '
0

K g P 2O 8 h a - 1 
20 40 M ean

0
30
60

29.00
32.80
31.03

30.44
31.36
35.58

32.13
31.20
32.58

30.52
31.79
33.06

M ean 30.94 32.46 31.94

T h e  d a ta  presen ted  above  in d ica te  th a t th e re  w as positive  response  in y ield  to  ap p li­
ca tio n  o f  b o th  p h o sp h o ru s  a n d  po tassium  du rin g  1987, the  first y ea r o f  im p o sitio n  o f  fertilizer 
tre a tm e n t. T he h ighest m ean  y ield  was o b ta in ed  a t 20kg  P 20 5 h a - ' ,  w hereas, th ere  w as a 
s tead y  increase  in yield w ith  p o tassium  up to  60 kg K , 0  h a - ' .  T h e  response  to  n itrogen  
ap p lic a tio n  w as in consis ten t. N o  sign ifican t response  w as n o tic e d  in  th e  case  o f  g irth  an d  
g irth  in c rem en t o f  tree s  d u e  to  a p p lic a tio n  o f  fertilizers.

b) C lone R R II 105

T a b le -A g . 8. M ean y ie ld  fg  tree  —> t a p - 1)  1987

K g  P 20 5 h a - 1
0

K g N  h a - ' 
20 40 M ean

0 49.25 52.11 47.00 49.45
20 49.50 53.05 49.56 50.70
40 49.98 53,55 48.50 50.69

M ean 49.58 52.90 48.35

K g  K 2 O h a - 1 
0 52.03

30 48.25
60 49.55

M ean  ... ... . .. 49.94

T h e re  w as increase in yie ld  d u e  to  n itrogen  a n d  p h o sp h o ru s  a p p lic a tio n  u p to  20 kg h a - '  
level d u rin g  1987, th e  fu s t  y ea r o f  tre a tm e n t im p o sitio n . A p p lica tio n  o f  p o tassium  was 
seen  to  d ep re ss  th e  yield in a ll levels tried .

T h e  ap p lic a tio n  o f  fe rtiliz e r d id  n o t sign ifican tly  in fluence g ir th  and  g irth  increm en t o f  
tree s  d u r in g  1987 a n d  1988.

iv) E xperim en t at K anyakum ari d is tric t (New Am bady E sta te )

T h e  tw o  ex perim en ts  w ere co m m en ced  d u rin g  1985 o n  c lo n es  G T 1 a n d  PB  28/59. 
T h e  tre a tm e n t im p o sitio n  co m m en ced  from  th e  yea r 1986.



a ) C lone G T  I

T h ere  w as n o  response  in  y ie ld  to  a p p lic a tio n  o f  th e  n u tr ie n ts  d u r in g  1986. D uring  
1987 a p p lic a tio n  o f  N  a t 20 kg  h a - 1 in creased  th e  y ie ld , w hereas , th e  in c rease  w as n o t app re- 
c ia b le  a t  40  kg  IS h a - 1. N o  re sp o n se  in y ie ld  d u e  to  p h o sp h o ru s  a p p lic a t io n  w as n o ticed . 
P o tassiu m  d ep re ssed  th e  y ield  a t  b o th  th e  levels.

T a b le -A g . 9. M ean y ie ld  (g  t r e e - '  tap—')  1987

K g K 20  h a - ;
0

K g N h a - '  
20 40 M ean

0 26.69 26.76 28.45 27.30
30 25.61 26.91 24.80 25.78
60 24.27 27.56 25.71 25.85

M ean 25.52 27.08 26.32

T h e re  w as no  re sp o n se  in g ir th  o f  tre e s  d u e  to  fe r ti l iz e r  a p p lic a t io n  d u r in g  1985. H o w ­
ever. th e re  w as s ig n if ican t d iffe ren ce  in g ir th  d u e  to  n itro g en  a p p lic a tio n  d u r in g  th e  su b seq u en t 
tw o  y ears . A p p lic a tio n  o f  n itro g en  a t  20 kg  h a - '  re c o rd e d  th e  h ig h est g ir th  in b o th  the 
years.

*
T a b le -A g . 10. M ean  g ir th  (cm )

Level o f  N Y ear

(k g  h a - 1) 1986 1987

0 57.12 59.15
20 58.49 60.12
40 57.85 59.79

M ean 57.82 59.85

C EXP = 0.05) 1.02 1.02

b) C lone P B  28/59

T a b le -A g . 11. M ean y ie ld  (g  tr e e - '  t a p - ' )  1986

D o se(k g  h a - 1) 0 20  40

N 68.00
P2O 5 71.22 69.67 68.89

K 20 0 30 60



T able-A g. 12. M ean y ie ld  (g  tr e e - '  ta p - ' ) 1987

K g  P20 5 h a - '
0

Kg N  ha- 1 
20 40 M ean

0 55.69 53.64 52.09 53.81
20 45.69 47.44 44.94 46.02
40 51.32 45.20 48.62 48.38

M ean 50.90 48.76 48.55

D u rin g  1986, th ere  w as an  in crease in  y ie ld  d ue  to  th e  a p p lic a tio n  o f  n itrogen  a n d  the 
h ig h est m ean  y ield  w as o b ta in e d  w ith  20 kg  N  h a - ' .  But d u rin g  1987, a p p lic a tio n  o f  n itrogen  
show ed  a  d ep ressin g  effec t o n  y ield . A p p lica tio n  o f  p h o sp h o ru s  d ecreased  th e  yield d u rin g  
b o th  th e  years. D u rin g  1986, p o ta sh  a p p lic a tio n  ap p rec iab ly  increased  th e  yield  a t  60 kg. 
K ^O  h a - 1. T h is  response w as n o t so e v id en t d u r in g  1987.

T h e  g enera l dep ressio n  in  yield n o ticed  in  th e  exp e rim en ta l a rea  d u rin g  1987 was 
p ro b ab ly  d u e  to  th e  p ro lo n g ed  d ro u g h t ex p erien ced  d u rin g  th a t  year.

T h e  m ean  g ir th  in c rem en t d a ta  fo r 1985-86 p e rio d  p re sen ted  below  show s th a t  a p p li­
c a tio n  o f  n itro g en  a t  40  kg  h a - '  reco rded  th e  h ighest in c rem en t co m p ared  to  th e  low er levels 
w hen  n o  p h o sp h o ru s  w as ap p lied , w hereas, w hen p h o sp h o ru s  w as a p p lied  a t  40 kg  h a - 1, 
a p p l ic a t io n  o f  n itro g en  a t  bo th  th e  levels sign ifican tly  d ec rea sed  th e  g ir th  in c rem en t.T h e  
g ir th  in c rem en t w as n o t s ign ifican tly  in fluenced  by fe rtiliz e r a p p lic a tio n  d u rin g  1986-87 and  
1987-88 periods.

T a b le -A g . 13. M ea n  g irth  increm ent (cm ), 1985-86

K g P .,0 5 h a - 1
0

K g N  h a - '  
20 40 M ean

0 1.27 1.32 1.70 1.43
20 1.67 1.46 1.38 1.39
40 1.66 1.25 1.34 1.41

M ean 1.42 1.35 1.47

C D (P  -  0 .05) -  0 .32

v) E xperim en t a t  T ricb u r d is tric t (P udukad  E sta te )

T h e  tre a tm e n t im p o sitio n  co m m en ced  from  1981. T h e re  w as no  re sp o n se  in yield 
d u e  to  ap p lic a tio n  o f  fe rtilize rs  d u r in g  1987 a n d  1988.

T h e  m ean  g ir th  d a ta  fo r 1986 a n d  1988 a re  p re sen ted  below . It w as o b served  tha t 
a p p lic a tio n  o f  p h o sp h o ru s  s ig n ifican tly  in c rea sed  th e  g ir th  u p to  20  kg  h a - 1 beyond w hich 
c o n s id e ra b le  re d u c tio n  in g ir th  o c c u rre d .



Level o f  P  Y ea r
(k g  h a - 1) -—  -------------------- -----  -------

1986 1988

0  73.26 77.19
20 75.75 79.77
40 72.90 76.47

M ean 73.97 77.81

C D (P  ~ 0.05) 1.32 1.43

T h e  d a la  p resen ted  below  show  th a t  th e re  is a sign ifican t re sp o n se  fo r  m ean e irth  
in c re m e n t d u e  to  th e  a p p lic a tio n  o f  n itrogen .

T a b le -A g . 15. M ean g ir th  increm ent (cm ) 1986-88

L evel o f  N  M ean  g ir th  increm ent
(kg  h a - 1)

0  3.59
20 3.82
40  4.12

M ean  3.84

C D (P  =  0 .05) 0.41

T h ere  w as a  p rogressive  increase  in  g ir th  in c re m e n t (1986-88) w ith  in c re m e n ta l levels 
o f  n itro g en . T h e  resp o n se  to  p h o sp h o ru s  w as seen on ly  u p to  20 kg P 2Or, h a - 1 b ey o n d  w hich  
th e re  w as a  d ep ress in g  effect. P o tash  a p p lic a tio n  w as usefu l fo r  g ir th  in c re m e n t on ly  a l 
60 kg  K 20  h a ~ ‘ T h e  low er level o f  30 kg K ,0  h a - 1 show ed  a negative  effec t o n  c irth  
increm ent.

B. Effect o f fertilize r application in re la tion  to  ground cover m ain tenance  d uring  im m ature  
phase on grow th and yield o f  rubber

D u r in g  th e  im m a tu re  ph ase  in o n e  ex p erim en t, th e  le g u m in o u s  c o v e r c ro n  Pucraria
pliaseolotdes am i in th e  tSther n a tu ra l g ro u n d  c o v e r w ere m a in ta in e d . T h e  tw o  e x p erim en ts  
d o n e  a t th e  C en tra l E x p erim en t S ta tio n , C h e th a c k a l, cam e  to  y ie ld in g  d u rin g  1979.

T a b le -A g . 16. M ean y ie ld  (g  tree  - 1 t a p - 1)

K g  N  h a - 1 L eg u m e c o v e r K g N h a - '  N a tu ra l co v cr '

0  46.96 49.03 ii ____
20 5 2 9 4  50.90 40  48 7 ,An 11 in nr . .. t o .  fU40 53.37 49.96

51.40 48.19
53.20 

54.00 57.02



K g  N  h a - '

0
20
40

T h e  d a ta  on  m ean yield ind ica te  th a t ap p lica tio n  o f  n itro g en  above  20 kg  ha—1 was 
not ad v an tag eo u s  in  th e  legum e cover a rea . O n the o th e r  han d  in th e  n a tu ra l c o v e r area 
response  in y ie ld  w as no ticed  up to  80 kg N  h a - ' .  M ore o r  less a s im ila r trend  w as also 
observed  d u rin g  1988 in th e  case  o f  m ean g irth  o f  trees.

Legum e c over K g N h a - i  N a tu ra l-

77.77 o  73.97
82.38 40  85.98
8 1 0 7  80 86.91

3 E F F E C T  O F  D E N S IT Y  O F  P L A N T IN G  O F  R U B B E R  O N  G R O W T H  A N D  Y IE L D

T h is  p ro jec t a im s a t  find ing  o u t the  o p tim um  d en s ity  o f  p lan tin g  o f  ru b b e r  fo r early  
m a tu r ity  a n d  m ax im um  yield. T w o fe rtiliz e r trea tm en ts  a re  a lso  su p erim p o sed  to  s tudy  
th e  response  to  fe rtiliz e rs  u n d e r  d iffe ren t d ensities.

T h ere  is on ly  o ne  ex perim en t u n d e r  th is  p ro jec t, s ta r te d  in 1985 on  c lo n e  R R I I  105 
T h e  m ean  g irth  o f  tree s  d u r in g  1988 and  m ean g ir th  in c rem en t fro m  1985 to  1988 w ere w orked  
o u t a n d  th e  d a ta  a re  tab u la ted  below . By 1988, th e  tre e s  a re  in th e  th ird  y ea r a f te r  p lan ting .

T a b le -A g . 18. M ean g irth  and  g ir th  increm ent (cm )

G irth  (1988) G ir th  inc rem en t (1985-1

M anuria l doses (kg)
40 :4 0 :1 6 :6 60 :60 :24 :9 40 :4 0 :1 6 :6 60:6024 :9

Spacings N P K M g  h a - 1 N P K M g  h a - 1 N P K M g  h a - 1 N P K M g  h a - ‘

6 .7  x  3.4m 16.70 16.67 7.35 6.75
6.7 x  3.0m 18.99 18.90 8.96 8.12
6.1 x  3.4m 17.14 16.81 6.99 6.89
6.1 x  3.0m 17.63 17.84 7.79 8-24
5.5 x  3.4m 17.81 17.29 8.03 7.47
5.5 x  3.0m 17.92 18.06 7.85 7.70

M ean 17.70 17.60 7.83 7.52

T a b le -A g . 19. M ean g irth  (cm) T a b le -A g . 20. M ea n  g ir th  increm ent (cm

S p ac in g  (m ) 3.0 3.4 M ean S p ac in g  (m ) 3.0 3.4 M ean

6.7 18.95 16.69 17.97 6.7 8.54 7.05 7.80
6.1 17.74 16.98 17.36 6.1 8.02 6.94 7.48
5.5 17.99 17.55 17.77 5.5 7.78 7.75 7.77

M ean 18.23 17.17 17.65 M ean 8.11 7.25 7.68



T h e  d a ta  in g e n e ra l d o  n o t in d ic a te  a ny  a d d itio n a l n u tr ie n t re q u ire m e n t w ith  increasing  
d e n s ity  o f  p o p u la tio n . R o w  to  ro w  sp ac in g  d o es  n o t seem  to  h av e  a ffec ted  c ith e r  th e  g irth  
o r  g ir th  in c re m e n t o f  trees . O n  th e  o th e r  h a n d , th e  low er p lan t to  p lan t d is ta n c e  h as  given 
h ig h e r g ir th  a n d  g ir th  in c re m e n t irre sp ec tiv e  o f  th e  ro w  to  ro w  spac ing .

T h e  in te r  a n d  in tra  row  lig h t in te rc e p tio n  w as m easu red  usin g  L i-1800 s p e c tro  ra d io ­
m e te r  a n d  Li-188 E in te g ra tin g  q u a n tu m  ra d io m e te r  on  a  g r id  system  as  a  ba se  fo r  a lign ing  
ru b b e r  a n d  in te rc ro p s  fo r fu tu re  stu d ie s .

4 . IR R IG A T IO N  A N D  M O IS T U R E  M A N A G E M E N T  IN  R U B B E R

Irr ig a tio n  c o u ld  be a  m ean s o f  in c rea sin g  th e  ex is tin g  y ie ld  a n d  re d u c in g  th e  ra th e r  
lo n g  im m a tu rity  p e rio d  in  ru b b e r  c u ltiv a tio n . W a te r  is a  s c a rc e  c o m m o d ity  in ru b b e r  
g ro w in g  a re a s  in  su m m e r m o n th s  a n d  a p p lic a t io n  o f  ir r ig a tio n  w a te r  th ro u g h  w a te r  sav ing  
d ev ice s  su ch  a s  d r ip  i r r ig a tio n  tec h n iq u e  c a n  m itig a te  th e  effect o f  d ro u g h t  d u rin g  
s u m m e r m o n th s.

A. E ffect o f irrig a tio n  on yield - m a tu re  phase

A  field  e x p e rim e n t w as s ta r te d  a t  C h e ru v a lly  E s ta te , K o tta y a m  d is tr ic t  d u r in g  1985. 
D rip  i r r ig a tio n  w as g iven  d u r in g  su m m e r m o n th s  o f  1986, 1987 a n d  1988.

T h e  m ean  yield t r e e - '  t a p - '  d u r in g  th e  ir r ig a tio n  p e r io d  ( J a n u a ry  to  A p r il)  o f  1987 
is given  below .

T a b le -A g . 21. M ean  (g) y ie ld  t r e e - '  tap - '

T re a tm e n ts
P re - tre a tm e n t vield 

o f  1 9 8 5 '
P o st tre a tm e n t y ie ld  

J a n u a ry  to  A p ril 
1987

W in te rin g  
d ep re ss io n  

in  y ie ld

N o  ir r ig a tio n 36.67 24.61 12.06
D rip  5 1 t re e - 1 d a y - ' 30.21 21.21 9.00
D rip  10 1 t r e e - '  d a y - ' 30.80 23.55 7.25
D rip  15 1 t r e e ~ ; d a y - ' 28.88 21.16 7.72
D rip  20 1 t re e - 1 d a y - ' 31.73 23.48 8.25

It is in d ic a te d  th a t  th e  w in te rin g  d ep re ssio n  in y ie ld  c o u ld  be o ffse t to  a  c e r ta in  ex ten t 
by  irrig a tio n . T h e  re d u c tio n  in th e  u n irr ig a te d  p lo ts  w as 12 g  tree  1 t a p - '  w h ile  it w as  only 
a b o u t  8 g  t re e - - ’ t a p - '  in th e  ir r ig a te d  p lo ts . T h u s  a n  in c rea se  o f  4  g  t r e e - '  ta p - 1 c o u ld  be 
o b ta in e d  w ith  ir r ig a tio n . T h is  w ill w o rk  o u t to  60 kg h a —' o f  e x tra  d ry  ru b b e r  d u r in g  th e  4 
m o n th  p e r io d  o f  irrig a tio n .

B. ( I ) E ffect o f i rrig a tio n  on th e  g row th  o f  ru b b e r - im m atu re  phase

T h is  e x p e rim e n t w as s ta r te d  in 1986-87 seaso n . I r r ig a tio n  w as c o n tin u e d  u p to  M ay
1987 a n d  s to p p ed  w ith  th e  o n se t o f  m o n so o n . D ue  to  sh o rta g e  o f  w a te r  ir r ig a tio n  
w as p o ssib le  o n ly  fo r  tw o  m o n th s  d u r in g  1988. T h e  d a ta  o n  d ia m e te r  in c re m e n t fo r  a 
p e rio d  o t six m o n th s  (7 /1 /87  to  9 /7 /87 ) show ed  th a t irr ig a tio n  s ig n ifican tly  in flu en ced  th e  
d ia m e te r  inc rem en t c o m p a re d  to  n o  irrig a tio n ,



T re a tm e n ts M ean d iam eter increm en t (cm )
N o irr ig a tio n 0.625
B asin  irr ig a tio n  - 35 1 w e e k - : plant 1.093
D rip  ir r ig a tio n  - 7.51 p lan t ! d a v - ' 1.288
D rip  i r r ig a tio n  5.01 p lan t 1 d a y - 1.190
D rip  ir r ig a tio n  2.51 p lan t - '  d a y - ! 1.305

S E  -  0 .067 C D : - 0 .2 0 7 (P  -  0,05)

(2) E ffect o f  irriga tion  and split application o f fertilizers on grow th of im m ature p lants

• T h is  exp e rim en t was sta rted  in C heruvally  Estate  du rin g  the sum m er season  o f
1987-88 a n d  tre a tm e n t im position  and  p re -trea tm en t d iam e te r reco rd in g s w ere m ade.

C . E valuation  o f micro and m acro irrigation m ethods on im m ature rubber
T h is  ex p e rim en t to  eva lua te  the  m icro  (d rip ) and  m acro  (basin) ir r ig a tio n  m ethods cn  

g ro w th  o f  im m atu re  ru b b e r was sta rted  d u rin g  January . 1988 in a  sm all ho ld in g  a t M an joo r. 
n e a r  E ttu m an o o r .

Ir r ie a lio n  w as s ta rted  from  1st January , 1988 a n d  co n tin u ed  u p to  th e  end  o f  the  
su m m e r season  le. A pril. 1988. A few sum m er show ers w ere received  d u rin g  th e  irrig a tio n  
p e rio d .

T h e  p re lim in a ry  in d ica tion  o f  th e  effect o f  d r ip  irrig a tio n  o n  p lan t g irth  increm en t 
(10 /12 /1987) to  (5 /5 /1988) is encourag ing  as ind ica ted  below .

T a b le -A g . 23. G irth and g irth  increm ent o f  plan ts

G irth  (cm ) G ir th  inc rem en t (cm )

T re a tm e n ts  on  10/12/87 '  o n  5/5/88_________________

~ c <7 9.13 0.61
N o  irr ig a tio n  m  , 5 , 23
D rip  51 p l a n t - '  d a y - '  1 4 t

7 .5 1 ,, • 9 25 1.10
B asin  32.5 I p l a n t - ' w e e k - ' jj-15 9 4 g  , 2 ,

52 I

D . In te g ra tio n  o f p lastic m ulches and irrigation  in seedling n urseries.
, u jnh m nl 'c u H r  h ich  d en s ity  b lack  po ly thene  shee ts c>f 200 gauge 

|„  th is  C W M .  m ule h^ma* e r  ial a fte  ■' p ro v id in g  ho les by p unch ing . T he irrig a ti, n 
th ick n ess  w ere ^  ,  „ c -i0d  o f  one m o n th  d u rin g  su m m er d u e  to  scarcity

I c e m e n ,  o f  seed lings before  and  a f te r  m u lch in g  fo r s is  n  o n r t ,

is su m m arised  below .

T re a tm e n t ’  P o ly thene m u lch C onven tiona l 
le a f m u lch

N o  m ulch

D ia m e te r  in c rem en t 107
0.88 0.48



I t  is seen th a t  m u lch in g  w as effective a n d  p o ly th en e  m u lch  w as b e tte r  th a n  co n v en tio n a l 
l e a f  m u lch .

5 W E E D  M A N A G E M E N T  S Y S T E M S  IN  R U B B E R

T a *  ob jec tiv e  o f  th is  p ro jec t is to  find o u t su itab le  h e rb ic id e s , a s  w ell a s  h e rb ic id e s  in 
co m b in a tio n s  w ith  low  c o s t ad d itiv e s , fo r effective a n d  ec o n o m ic  w eed  c o n tro l in ru b b e r 
p lan ta tio n s .

A n  ex p e rim en t was d o n e  to  ev a lu a te  th e  efficacy  o f  d iffe ren t d o se s  o f  a  p o s t em ergen t 
h e rb ic id e  - G ly p h o sa te  - in c o n ju n c tio n  w ith  v a rio u s low  c o s t a d d itiv e s  like  k a o lin , a m m o n iu m  
su lp h a te  a n d  m u r ia te  o f  po ta sh .

T h e  h e rb ic id a l e ffec t o f  g ly p h o sa te  w as fo u n d  to  be en h a n c e d  by th e  a d d i t io n  o f  kao lin  
o r  am m o n iu m  su lp h a te . T h e  effective d o se  o f  g ly p h o sa te  c o u ld  be  re d u c e d  fro m  0.82 kg
a . i . h a - '  (21 o f  c o m m erc ia l fo rm u la tio n  ic ; W ced o ff/G ly ce l) to  0 .62  kg a . i. ha - '  (1.5 I o f  
c o m m e rc ia l fo rm u la tio n )  fo r  c o n tro ll in g  w eeds in ru b b e r.

6  S T U D IE S  O N  IN T E R C R O P P IN G  IN  R U B B E R

T h e  ob jec tiv e  o f  th is  p ro je c t is to  evo lve  c ro p p in g  system s in v o lv ing  sh a d e  to le ra n t 
p e re n n ia l a n d  an n u a l in te rc ro p s  d u rin g  im m a tu re  a n d  m a tu re  p h ases o f  ru b b e r  p la n ta tio n  
in  d iffe ren t a g ro c lim a tic  reg ions.

C. • ^ e ,d  e’tPe r ' m e n ts .a rc  in  p ro g ress . T w o  e x p e rim en ts  a re  a t  C e n tra l  E x p e rim en t
s ta t io n ,  C h e tfu c k a l rep re sen tin g  th e  p la in s . O n e  o f  th e se  in c lu d e  in te rc ro p s  v iz ; co co a , 
p e p p e r  a n d  th re e  v a rie tie s  o f  coffee p lan ted  a lo n g  w ith  ru b b e r . T h e  g ro w th  o f  th e  in te rc ro p s  
is s a tis fac to ry . T h e  seco n d  ex p e rim en t w as s ta r te d  d u r in g  th e  p e r io d  u n d e r  re p o rt  in a 
ru b b e r  a re a  e x p ec ted  fo r  in it ia tin g  ta p p in g  in  1988 a t  C h e th a c k a l.  C offee v a r ie tie s  R o b u sta  
a n d  C av eri w ere p lan ted  in th e  in te r  row s o f  ru b b e r  w h ich  w as p la n te d  a d o p tin g  a sp a c e  of 
9.1 x  3 .4 m . T h e ir  g ro w th  is sa tisfac to ry .

T h e  th ird  ex p e rim en t is in h ig h  e lev a tio n  c o n d itio n  (730 m  a b o v e  M S L ). T h e  in te r­
c ro p s  env isaged  a re  p ep p e r, coffee a n d  c a rd a m o m . S in ce  th e  e x p e rim en ta l s i te  su r ro u n d s  
reserve  fo re st, p lan tin g  o f  ru b b e r  a n d  in te ic ro p s  c a n  be d o n e  on ly  a f te r  p ro te c tin g  ih e  a rea  
f ro m  w ild  an im a ls  by  e re c tin g  a n  e lec tr ic  fence. T h e  p lan tin g  m a te r ia ls  o f  ru b b e r  a n d  the 

'p lan T in T ^ eas^ n  o T  1 9 ^  ^  fe a d y  ,o r  fieId P ,a n lin 8  ex p e c te d  to  be d o n e  d u r in g  the

beCn se iec tcd  ô r  sU irting  a  fo u rth  e x p e rim e n t in im m a tu re  ru b b e r  u s in g  in te r­
c ro p s  lik e  b a n a n a , p in eap p le , g in g e r a n d  m ed ic in a l p lan ts .

7 . I O R M S  A N D  M E T H O D  O F  F F R T IL IZ E R  A P P L IC A T IO N

T h e  p ro jec t is in ten d ed  to  s tu d y  th e  po ssib ility  o f  in c rea s in g  th e  effic iency  o f  n itro g en o u s  
a n d  p h o s p h a te  fe rtiliz e rs  a n d  a lso  to  ex p lo re  th e  p o ssib ility  o f  u tilis in g  w aste  p ro d u c ts  from  
u n d e r t a k e n 11 t ry ' r  th ,s  P u rP ° se la b o ra to ry , nu rse ry  a n d  field  tr ia ls  a re  being

A S ” : L t ? wa,cr solui"c ”n,i wa,er i”sou",it rorms ° f
b h flte  eA m m !?nhL tC5 eVf lu a te  l " ° J 0 rm * o f  p h o s p h a t ic  fe it i l iz e rs , M u sso o rie  ro c k  p h o s ­
p h a te  a n d  A m m o p h o s  (w ater in so lu b le  a n d  w a te r  so lub le , re sp ec tiv e ly ) o n  th e  e ro w th  o f

Z s S u s  40  ? ° yce EStai e ’ ^ U ndaka^ m 1985 T w o  d o se s  o fp h o sp h o ru s , 40  a n d  50 kg h a - '  w ere tried  m  2 a n d  3 sp lit  a p p lic a tio n s  Soil sam nles 
a ?, a n a lysed  fo r  a v a ilab le  P u sin g  B ray  I I  e x tra c ta n t.  L e a f  sam p les  w ere 

a lso  co llec ted  a n d  an a ly sed  fo r p h o sp h o ru s  to  c o m p a re  th e  P  u p ta k e  by p la n ts



T  reatm en ts G ir th  increm en t (cm )

R o ck  p h o sp h a te  @ 40 kg h a - '  in 2 sp lit doses 17.57
3 „ „ 17.81

A m m o p h o s  40  kg h a - '  in 2 sp lit doses 20.20
3 „ 20.80

R o c k  p h o sp h a te  @ 50 kg  h a - '  in 2 sp lit doses 18.50
3 „ 19.66

A m m o p h o s  <g ."0 k g  h a - 1 in 2 sp lit doses 20.02
3 „ 20.35

N o  p h o sp h a te  (C o n tro l) 17.52

T h e  m ean  values in d ica te  th a t ap p lica tio n  o f  A m m o p h o s @ 40  kg  ha->  in  3 sp lit 
d o ses  g av e  a  h ig h e r g ir th  increm en t over a ll o th e r  trea tm en ts .

B. D iffe ren t sources of phosphate for rubber and associated  crops

T h e  p ro je c t is in ten d ed  to  assess th e  feasib ility  o f  u sing  bow l s ludge  o b ta in ed  from  
c o n c e n tra te d  la tex  fac to rie s  fo r  m anuring  o f  ru b b e r  a n d  co v e r c ro p , Pueraria phaseoloides.

B u d d e d  s tu m p s  w ere p lan ted  in  po lybags a n d  10 :10:4 :1 .5  N P K  M g  m ix tu re  w as 
a d d e d .  P h o sp h o ru s  in  th e  m ix tu re  w as given in the fo rm  o f  su p e r p h o sp h a te , m u sso o rie  
ro c k  p h o s p h a te  a n d  bow l sludge. T h e  p la n ts  w ere u p io o te d  a f te r  o ne  year. B efore u p ­
ro o tin g , th e  h e ig h t a n d  g irth  m easurem ents w ere taken . T he p lan ts  w ere d r ie d  a n d  d ry  
m a tte r  p ro d u c tio n  e s tim a ted . T h e  p lan t parts w ere analysed  fo r  es tim a tin g  th e  to ta l  p h o s ­
p h o ru s  u p ta k e . T h e  d a ta  on  he igh t, d iam eter, d ry  m a tte r  p ro d u c tio n  a n d  p h o sp h o ru s  
u p ta k e  a r e  fu rn ish ed  below .

T a b le -A g . 26. E ffec t o f  different sources o f  phosphatic  fe r ti l iz e r s  on grow th, 
d ry  w eight and  P  uptake

S u p e r  p h o sp h a te  
@ 30 k g  h a - 1 
S u p e r  p h o sp h a te  
@45 kg  h a —1 
M u sso o rie  ro c k  
p h o sp h a te  @30 kg  h a - 1 
M u sso o rie  ro c k  
p h o sp h a te  @45 kg h a - 1 
Bowl slu d g e  @ 30 kg  h a - 1 
B ow l s lu d g e  @45 kg  ha- 1 
C o n tro l (N o  P h o sp h o ru s)

H eight
(cm)

D iam eter
(cm )

T o ta l d ry  
w t (gm )

T o ta l P 
u p tak e  (gm )

72.00 1 24 141.15 8.12

76.83 1.29 141.95 10.27

66.05 1.15 147.93 9.61

68.75 1.27 165.74 12.97
77.37 1.29 188.91 15.01
92.74 1.38 236.95 23.31
55.05 1.04 125.95 7 26

T h e  re su lts  in d ica te  th a t bowl sludge  ap p lie d  p la n ts  a re  sign ifican tly  b e tte r  in g ro w th , 
d ry  m a tte r  p ro d u c tio n  a n d  pho sp h o ru s u p tak e .



A n  in c u b a tio n  s tu d y  w as a lso  c o n d u c te d  to  a ssess th e  a v a ila b ility  o f  p h o sp h o ru s  fm m  

“ ?e r Ud)> A v ailab lc  p h o sp h o ru s  w as e x tra c te d  a t *  
. P  , , ' ;l rom  ' 5 10 90 J a y s  a f te r  a p p lic a tio n  o r  p h o sp h o ru s  ... 20 , 40 a n d  60 k e  h i  •

a re g iv e n  !n 7 h  ™ b ! S w ' d  “  “  C ,PaC i,y th r o “ e h o u l t l ,c  P«ri« l  o f  « u d j  T h e  resu lts

I a b lc -A g . 27. J M h t e j m p b r m  Wig: 100g m  so il)  a  various i,nerva ls o f  t im e  f r o m  d i f fe n n l

id a v s T ' S u P j r  P h o sp h a te  M u sso o rie  ro c k  p h o sp h a te  Bow l sludge

i O ^ l o  a W *  <-o„,ror

0 .09  0.18  0.18  0.03

0.11 0 .23  0.33  0.07
0 .09  0.18  0 .30  0.09
0 .20  0 .23  0 .27  0.08
0 .3 7  0 .40  0 .47  o. 10
0 .24  0 .29  0 .32  0.12
1 .10 1.51 1.87 0.49

15 0.12 0.23 0.24 0.24 0.30 0 33
30 0.12 0 .27 0 .30 0 .27 0 .33 0  39
45 0.15 0 2 3 0.24 0.24 0.30 0.33
60 0.22 0  25 0 .27 0 .27 0.33 0 .37
75 0.35 0.37 0.40 0.37 0.40 0,45
90 0.30 0.32 0.33 0.29 0  77 0  39
T o ta l 1.26 1.67 1.78 1.68 1.93 2.26

a v a i l a b U U y '^ p h o s p h o V u s ^ T l^ a v a i l a b ln iv  “ f8 " ^  SU<*r P h o sp h a te  w ith  re g a rd  to  th e  
M - o o r i e ^ X S p ^  —  * o m

T h e  s tu d y  is b e ing  ex te n d e d  to  fie ld  c o n d itio n .

C  n l Z t Z Z T  ‘ mCiC" Cy ° f  A m m ° “ia m  S" lp h a ,e  v ™  »  " i 'ro g e n o u s  fe rtiliz e rs  fo r

Will cauTse a n T t u l p h u S c f e n c y  , n “ ofl S ^ a S i n g t a  g r C « h “  r a b S ’" '  P ,a n la ' " ' n

f0 r  th e  ,h ird  « * •  T h e  h e ig h , and  
fu rn ish ed  be low  0 a u n ” g '>>= seco n d  season  w ere  re c o rd e d . Thc m ean  v a lues  a re

___________________T a b le ; A & M - C ro m l, m easurem en ts  - S e c o n d  season

T re a tm e n ts___________  H e ig h t (c m ) D ia m e te r  (cm )

A m m o n iu m  su lp h a te  104.08 ~  ~  --------------

97 75 106
50% A m m o n iu m  su lp h a te

t  S0X U rea  W2.33  , 08
A m m o p h o s  ]0 2 J g

c o n te n t. T he a x c ^ t f S e s ; " ™  i r a ,  t e h m '. ' " W  a n a l>’sed  lb r  lo la l  > nd  a v a ila b le  su lp h u r



T re a tm e n ts A vailable su lphur 
(ppm )

T o ta l su lphur 
(ppm )

A m m o n iu m  su lp h a te 95.33 308
U rea 76.00 220
50% A m m o n iu m  su lp h a te

-  50% U rea 89.83 264
A m m o p h o s 90.50 264 .

F o r  c o n d u c tin g  th e  expci im ent th iice  on  the sam e site, p lan ting , fe rtilize r a p p lica tio n
a n d  r e c o rd in g  o f  th e  g row th  m easurem ents w ere repea ted  d u rin g  th e  p eriod  u n d e r  repo rt. 
T h e  h e ig h t a n d  d ia m e te r  o f  th e  th ird  year p lan ts  a re  given below

T a b le -A g . 30. Growth m easurem ents - Third season

H eight (cm ) D iam eter (cm )

A m m o n iu m  su lp h a te  64.97 0.77
U re a  57.98 0.66
50% A m m o n iu m  su lp h a te

+  5 0 %  U rea  63.37 0.70
A m m o p h o s  61.83 0.73
N o  N itro g e n  46.60 U

F o r g ro w th  m easu rem en ts , the  trend  is th e  sam e as o b ta in ed  d u rin g  ih e  first season.

D . V o la tiliza tio n  loss o f urea
T h e  s tu d y  is u n d e rta k e n  to  explore  the  possib ility  o f  red u c in g  v o la t.liz a t.o n  lo ss from

m o is tu re . T h e  vo  a M l ia M n  IMS f  ̂  P  ie ; W d cap ac ity  a n d  ha ll held capac ity .

m '14 h°“rsafterapp,icalio" The re“ l,sareg've"
below .

T ab le -A g . 31 N ilrogen  loss

M o istu re  Period  N itro g e n  loss
T re a tm e n ts  M o ism re  (h o u rs ) (m g)

N e e m  c a k e  c o a tin g F ield  capac ity 72
144

72

N o  loss 
30.08 

N o  loss
N eem  c a k c  m ix ing 144 41.01

N e e m  c a k e  c o a tin g
H a lf  field capacity 72

144
72

N o  loss

N eem  c a k e  m ixing 144



« * »  *h= s o , ' w as k e p i .„  licld 

wKen ,, w as k e p t a t  M r f c W  c a p a c ity .' T h e  loss w as h ig i i l r fn ™ ! ,™  S n g l h a n  3 ? 2 £

RIJBBER0  CROWrNGAS O l ^ D M INEROLOC,rAL CHARACTERISTICS Of 

(a ) S tu d ie s  on phosphorus frac tiona tion

T o u ,  i K y S s S S L S y K (r r  i n a " « “  “ il5 ^  
K o la b a  a n d  th e  low est fo r  th e  so ils  fro m  K a n y a k u m a r i’ T h  !  ?  f  fo r  H16 so ils  fron i 
h ig h e r  a m o u n t o f  to ta l P in  P a la h a t C a lic u t I  s“ rfdCe sot! sam p le s  reg iste red
F ra c tio n a tio n  o f  in o rg a n ic  P revea led ’ th a t S a  o id  P  S m h  • a n d  Saw a n tw a d i.
ran g ed  fro m  tra c e  to  1.21 p p m , 5 2 to  20 n  j . o ’^  P ’ CaJ c l,um  P  a n d  Iro n  P
respectively . C o rre la tio n  b e tw een  d ^ f f e ^ t  Z v i . n i  f i  , P P m  3Dd 1 1 5  10 26 5 PPm , 
a n d  o rg a n ic  c a rb o n  w ere a lso  w orked  o u t P o sitiv e  r  S a g a in s t P H - a v a ilab le  P 
be tw een  A lu m in iu m  P a n d  a v a ilab le  P , a n d 'o rg a n ic  c a r t e ”  c o r re la t ,o n  ' vas ob ta in ed

(b) Soil te s t  crop  response studies

i) S tud ies  on  the efficiency o f d iffe ren t P  e x tra c ta n ts

on  so ils  “ ' l e c K d T r o m ^ n y l k u ^  ap p lie d  a t  0  10 60  k g  h a - '
T>.n 0n , o  d a y 5 w ith  th re e  d iffe ren t e x ^ c t a n t s v i ^ B r q v  H r  ' T Z  d ° " e ” ver “
T h e  O lsen  e x tra c ta n t w as th e  m o st ideal fo r so ils o f  K m u a i  ^  3n  0 ,s e n  s reagen t,
fo llo w ed  by B ray IT &  B ray  I, w hereas, fo r^ T ric h u r  anH ^ U lnan  . a n d  C a licu I  « 2 ’ons 
su ited  e x tra c ta n t fo llow ed  by B ray  I  a n d  O lsen H n K o tta y®m ’ B ra>’ »  w as th e  m ost 
r e q u ire d  to  d ra w  d e fin ite  co n c lu s io n . H ow ever, d e ta ile d  in v es tig a tio n s  a re

a p p u c a t o n ' 1£NDATION f  V A,jl A l lON °1  d is c r im in a t o r y  f e r t il i z e r

M a ^ ^  r0 l!°WinS d isc ™ a > ° 0 '
e s ta te s , tw o  a d ja c e n t b lo ck s  w ere se t a p a r t  f o r  t h i s m . S L  . StUdy a ,,d  ijl lh e  * f e c te d  
m a to ry  fe rn liz e r  a p p | ic a tk ,ji a n d  in  th e  a d ja c e n t b o c k  °  t t e  b lo c lts  d is c r im '

ThC y " ' d  d a ta  <he tw o b lo ck s S e S

------------ ------------ Tablo-A g. 32. f t »  recamme„da,lm  e v a lu a M  o f  DFR

Savings i n f e r , , , ™ -----------------
------------------- ---------------------- --- '  g n a  ) fe n s f  Be“7  -------  ----------------------------- _________________  (cost Rs h a - ')

C h e m o n i  ------ ------------------— '
i n  68.00

K u m b a z h a  ™  83.00

Lahai 240
154.00



* In  L ah a i E s ta te , in  th e  b lock  o f  D FR  there  arr n s  .u  , , ■ ■
w hereas  in th e  a d ja c e n t G F R  block  there  arc only 125 trees s h o w i n g ?  s v m p o m f  T h a i
m ay  be  o n e  o f  th e  reasons m  y ield depression o f  D F R  block. '  p

10. R E S O U R C E  IN F O R M A T IO N  SY STEM  FO R RU BBER VTA R E M O T E  S E N S IN G

T h is  p ro je c t a im s a t re la ting  satellite  imager} to  g ro u n d  tru th  d a ta  w ith a view to  bu ild  
u p  re so u rc e  in fo rm a tio n  system s fo r rubber p lan ta tions in different agro-ecological regions.

u T hf , 8,r0LI!n d  l r ? 11'  d a Ia  o f  K aliSa r  m tl  M alan k ara  E states w ere co llec ted . T he to p o - 
o f  M a la n k a ra  E sta te  w as reduced  to  1: 50000 scale and  fo rw arded  to  S pace A pp li­

c a tio n  C e n tre  A h m ed b ad  fo r processing. T he ground  tru th  d a ta  an d  base in fo rm a tio n s 
w ere ov e r la id  o n  th e  m ap  fo rm at S teps were taken to  p ro cu re  th e  resurveyed  m ap  o f 
K a lly a r  E s ta te  fro m  th e  R esurvey D epartm ent. A ction  was in itia ted  fo r p ro cu rin g  the 
m a p s  o f  C h e ru v a lly , S ha liacary , N ew  A m bad i. K ina lu r, M ooply  a n d  P o o n o o r Estates 
re p re se n tin g  d iffe ren t ag ro -eco  reg ions to  ex tend  the study.

» ■  M U U T ID IS C IP L IN A R V  P R O JE C T S  O N  B R O W N  B A ST ( C O L L A B O R A T IV E

L e a f  a n d  la tex  sam ples and  soil sam ples a t  tw o dep th s  w ere co llec ted  from  selected 
b ro w n  b ast a ffec ted  b lo ck s (10) o f  C heruvally  and  M alankara  E states. T h e  ra tin g  o f  
b ro w n  b a s t in c id en ce  w orked  o u t is as follow s. F rom  these areas  200  soil 
s am p les  w ere an a ly sed  fo r availab le  p hosphorus and  potassium . T w entyfive latex sam ples 
c o lle c te d  fro m  th e  e s ta tes  w ere analysed  fo r n itrogen.

T ab le -A g . 33. Peicentage o f  trees

C lo n e  N orm al Dry Partia l P artia l dry-i- L ate  U n tap p ed
d ry  late d r ip p in g  d r ip p in g

M a la n k a ra  
R R IM  600 
G T  1 
R R I I  105

(77) 
R R I I  105

(78)
K o o th a ttu k u lam  

R R I I  105 
G T  I 
PB  86 

C heruvally  
P B  28/59 
PB 235 
R R IM  600

33 52
42 34

28 24

56 12

67 13
43 26
47 30

44 II
54 17
60 10

4 1
16 1

36 4

15 1

4 1
14 1
17 2

30 3
17 2
20 2

1 10
4 6

8 1

5 11

6 10
12 4
3 1

7 5
9 1
1 7

12. A D V IS O R Y  W O R K
T h is  D iv is ion  has ana lysed  8424 soil and  994 lea f sam ples fo r o ffering d isc rim in a to ry  

fe r ti l iz e r  re c o m m e n d a tio n  to  esta tes and  sm all ho ld ings.



Mqcologq and  P lant Pathology Division

T h e  m am  a c tiv ity  o f  th e  M ycology  a n d  P lan t P a tho logy  D iv is ion  is c ro p  p ro te c tio n . T he 
D iv is ion  is a lso  u n d e rta k in g  in v es tig a tio n s  o n  im p ro v in g  so il fe rtility  th ro u g h  m ic ro b e s  and  
p o llu tio n  c o n tro l w ith  m icrobes. R eg iona l m e teo ro lo g ica l s ta tio n s , in t r a d itio n a l a n d  non- 
tra d itio n a l ru b b e r  g row ing  b e lts , a re  u n d e r  es tab lish m en t. T h e  re la tio n  be tw een  v arious 
m e teo ro lo g ica l fa c to rs  w ith  g ro w th , y ie ld  a n d  in c id en ce  o f  d isease s  a r e  u n d e r  study .

1. C O N T R O L  O F  A B N O R M A L  L E A F  F A L L  D IS E A S E  O F  R U B B E R  IN  IN D IA

T h e  m ost im p o r ta n t le a f  d isea se  o f  ru b b e r , c a u s in g  s ig n ifican t y ie ld  loss, is th e  a b ­
n o rm a l le a f  fall d isea se  ca u se d  by P hytophthora  spp . T h e  d am ag e  to  h e a lth  o f  p la n ts  d ue  
to  sh o o t ro t  a n d  d ie  b a c k  is a lso  co n s id e rab le . V a rio u s s tu d ie s  to  c o m b a t th is  d isea se  e c o n o ­
m ica lly  a r e  in prog ress .

(a ) Survey  on occurrence o f d iseases in ru b b e r grow ing a re a s  o f no rth  e a s te rn  reg ions of 
India

D iseases c a u se d  by Phytophthora  w as n o t n o tic e d  in th e  R eg io n a l R e se a rc h  S ta tio n s  
a t  G a w a h a ti .  T u ra , K o la s ib  a n d  A g arta la . S A L B  a lso  w as n o t fo u n d  in  a n y  o f  th e  germ - 
p lasm  m a te r ia ls  im p o rte d  fro m  SA LB  e n d e m ic  reg io n s a n d  p la n te d  a t  G a w a h a ti .

( b | D efo lia tion  ex perim en ts

E th e p h o n  0 .25% , in  sp ray  oil o r  w a te r, sp ray ed  o n  tre e s  w ith  m ic ro n  sp ra y e r  caused  
40% a n d  60% d e fo lia tio n , respectively  s ta r tin g  fro m  six th  d a y  a f te r  a p p lic a tio n  a n d  en d in g  
by th e  10th d a y . T h e  sam e c o n c e n tra tio n  by h igh  v o lu m e sp ra y in g  a t 10 litre s  per tree- 
cau sed  75 %  d e fo lia tio n . E x tensive  d ie  b ack  o f  tw igs w as o b se rv ed  a f te r  th re e  w eek s a n d  the 
tre e s  re fo lia ted  a f te r  fo u r weeks.

2 .  S T U D IE S  O N  H IG H  V O L U M E  S P R A Y IN G

H ig h  vo lum e sp ray in g  is d o n e  in nearly  65000 ha , m ostly  sm all h o ld in g s , every  year. 
T h e  c o s t o f  sp ray in g  is a lm o s t d o u b le  th a t  o f  low  vo lu m e  sp ray in g . An e x p e rim e n t la id  o u t 
a t  C e n tra l  E x p erim en t S ta tio n , C h e th a c k a l to  co m p a re  th e  efficacy  o f  I %  a n d  0.5 %  B ordeaux  
m ix tu re  h a d  to  be ab a n d o n e d  as th e  e x p e rim en ta l a rea  w as o v e rsp ray ed  w h ile  a e r ia l sp ray in g  
o th e r  areas .

3. S H O O T  R O T  D IS E A S E  C O N T R O L

S h o o t ro t is a very im p o r ta n t stem  d isease  a ffec tin g  y o u n g  ru b b e r  p la n ts  in th e  nu rsery . 
It a lso  a ffec ts  y o u n g  trees in field u p  to  th ird  y ea r o f  g ro w th . D u e  to  th ^  o c c u r rc n c e  o f  th is 
d isea se  n o rm a l g ro w th  o f  p lan ts  is co n s id e rab ly  a ffec ted .

A sh o o t ro t c o n tro l ex p e rim en t by high vo lum e sp ra y in g  w as c o n d u c te d  s im u lta n e o u sh  
a t  T ho d u p u zh i! (M a la n k a ra  E a ta te ) ar.d  M u n d a k a y a m  (M a n ik a l F s ta te )  w ith  n ine  tre a tm e n ts  
an d  c o n tro l (u n sp ray ed ). T h e  tre a tm e n ts  w eie  <l) B ord eau x  m ix tu re  I " ' ,  (2) B ord eau x  
m ix tu re  0 .5 % , (3) B ordeaux  m ix tu re  I % -* 0 .5 %  Z in c  su lp h a te . (4) B ord eau x  m ix tu re
0  5 % + 0 .5 “;, Z m c  su lp h a te , (5) A lie tte  0 .4 % , (6 ) C o p p e r  o x y ch lo r id e  W P  0 5 U/  ( 7 ) F o lta f
0 .2 % , (8)  D ith a n e  M  45 0 .2 %  a n d  (9) T h ir id e  0 .2 % .

S in ce  th e  d isease  in c id e n c e  w as very p o o r, c o r re c t e v a lu a t  o r  th e  i m , i n c u r  cm ,Id  not
be m ade . H ow ever, in bo th  th e  e x p e rim en ta l a re a s  A lie lle  0 .4 %  v .; , . fou n d  to  g ive  maxi- 
m u m  c o n tro l.



4. E V A L U A T IO N  O F  P A N E L  P R O T E C T A N T S AN D  W O U N D  D R ESSIN G  
C O M P O U N D S

B ark  ro t  d isea se , th o u g h  n o t very com m on in India, can  cause serious dam age to  the 
b a rk  in s o m 3 a re a s  i f  le ft u n trea ted . M oreover, the  .recom m ended organom ercurial fungicide 
is like ly  to  be b a n n e d  in In d ia  d ue  to  health  hazard reasons,

(a) B a rk  ro t  d isease  control experim ent

T h e  e x p e rim e n t w as co n d u c ted  a t Lahai Estate in 36 tapp ing  b locks co n ta in ing  160 
tree s  e a c h  in  th e  G G  1, G G  2 a rea  w ith six trea tm en ts rep licated  six tim es. Fungicide 
a p p lic a tio n  w as m ad e  o n  th e  sam e d ay  o f  tapp ing  on the lowei c u t a t  an  interval o f  seven 
days fro m  J u n e  to  A ugust 1987. A  to ta l num ber o f  960 trees w ere given trea tm en t un d e r 
each , o u t  o f  w h ic h  240 tree s  per trea tm en t w ere chosen  for detailed  observa tions. A t the 
en d  o f  th e  d ise a se  season  resu lts  w ere assessed (T able  Path-1) by c o m p u tin g  th e  average 
d isea se  in c id e n c e  in  each  trea tm en t.

T a b le -P a th . 1. Average disease incidence

SI
N o . T re a tm e n t

1. A lie tte

2 . A lie tte

3. T h ir id e

4. F o l ta f

5. D ith a n e  M . 45

6 . C o n tro l  (u n tre a te d )

S .E . 7.99

A verage d isease 
intensity  (%)

(b) E v a lua tion  o f wound dressing compounds

n o n -p h y ^ tO ^ < ^ P S T p f R ^  kot'e to  ^ g ™ & ra le  h e f tin g  a n d  fou n d  to  be

su ita b le  fo r  u se  in ru b b e r  p lan ta tio n s.

^  c i  i c rF P T lB L E  H IG H  Y IE L D IN G  C L O N E S  W IT H
5. C R O W N  B U D D IN G  O F  S L S C E P T

,M m . A SF  R E S IS T A N T  T O L E R A N T  C L O N E SD IS E A S E  R t b  th e  a u a c k  o f  a  d jsease  o c c u rr in g  on

C ro w n  b u d d in g  is a novel tec: n q  ^  w jth  a resis tan t one. Even  th o u g h  som e 
le a f  a n d  tw ig s by  rep lac in g  a suscep ti has to  be exp lo ited  fo r  c o n tro l o f  m ajo r
d ifficu ltie s  a re  to  be en co u n te red , th is  teenn  q

d lS eaK S ' fh b u d d in g  ex p eru n en ts  in  th ree  lo ca tio n s  w ere d o n e  once
Y ie ld  re c o rd in g s  m  t h e a r  c 0 a m t4 tio n  m e,hod

in  a  m o n th  fo r  seven  m o n th s  by c p



T a b le -P a th .  2 . Yield in crown budded  trials

Y ield  (g ) o f  d n  rubber -nee-tapping  during  !‘*S7

C ro w n
clo n es T ru n k  c lones 

R R IM  600 R R IM  628 G T  1

F  4542 
F X  516 
R R II  33 
C o n tro l

80  65 
70 89 
68 77 
66 44

27
43
41
49

n h n K  , S t  in c reased  in R R IM  600 and  R R IM  628 c ro w n  b u d d ed
s p r a y e d S m r o M m s ! "  L ea f re te n tio n  was h ig h e r in cro w n  b u d d ed  p la n ts  lh an  in

c lo n e  A  " eW tn a l  W‘**S s ta r te d  a t  M a ,an k a r:i E s t a ^  u s in g  R R II 33 a n d  F X  516 a s  c ro w n

6 . C H E M IC A L  F R U IT  T H IN N IN G  IN  H E V E A

C h e m ic a l f ru it  th in n in g  is a  new  a p p ro a c h  fo r re d u c in g  th e  in tensity  o f  in fec tio n  d u e  
tc a b n o rm a l leal (all d isea se , a s  p o d s  a re  th e  sing le  b iggest so u rce  o f  inocu lum .

n p i . , ^ e w , £ * P riBS S  o n  f ru it th in » ' ^  w as Jaid o u t a t  C E S  C h e th a c k a l on  c lo n e  
R R IM  600 w ith  fo u r  d iffe ren t d o se s  o f  E th ep h o n  a n d  o n e  d ose  o f  U rea  a s  tre a tm e n ts  
sp ra y in g  w as d o n e  w ith  ro c k e r  sp ray e r  a t tw o stages, o ne  a t  fu ll b lo o m  stage  a n d  th e  o th e r  
a t  pod  fo rm a tio n  stag-'. W eek ly  y ield  re c o rd in g  by c u p  c o a g u la tio n  w as c a rr ie d  o u t for 
s tu d y in g  th e  effect o n  y ie ld . T h e  re su lts  o f  th e  ex p e rim en t is fu rn ish ed  below .

T a b le -P a th .  3.

T re a tm e n t

I verage p o d  se t a n d  y ie ld  in fr u i t  thinning tria l

Y ield in c rease /d ec rea seA verage  p o d  se t (% ) 
S tage I S tage  2

2.4
1.94
1.23
0.65
4.59
6.83

81.24
86.67
50.92
22.54

100.00
94.87

- 50.33% 
-153.31%  

+  71.19% 
+  256.62% 
+  330.46%

1. E th e p h o n
(i)  800 ppm

(ii)  I(XX) ppm  
(lii) 1500 p p m  
(iv) 2000 ppm

2. U re a  2 %
3. C o n tro l w a te rsp ray in g

( N 'o te : S tage  I - In itia l fru it  set in  re la tio n  to  n u m b e r  o r  fem ale  flow ers. S laoc 2 - m a tu re
green  fru its  in  re la tio n  to  in itia l set.)

P hy to to x ic ity  w as n o ticed  in p lan ts  sp rayed  w ith  E th ep h o n  a t 1500 a n d  1100 nnm
N o  c le a r  tre n d  w as seen  w ith  reg a rd  to  y ie ld . '

7. P IN K  D IS E A S E  A N D  IT S  C O N T R O L

P ink  d isease  is th e  m o s t im p o r ta n t s tem  d isease  o f  ru b b e r  d u r in g  u s  g ro w th  period 
tro m  th ird  to  tw e lfth  year. It c o u ld  be  se rio u s  w hen th e  d isease  o c c u rs  a t  the fo rk m n  reEio,,
o r t r a n k .  T h e  d isea se  is w id e sp re a d  in h igh  ra in fa ll  a re a s  a n d  in  c e r ta in  c lo n es  like  R R T IK is



A  p ink  d isease  c o n tro  experim en t was co n d u c ted  at M an ika l E sta te  to  co m p are  the 
efficacy o t tw o c a rr ie r  fo rm u la tio n s, nam ely  R u b b e r ko te  and  Pidivyl C h ina  clav  com pound . 
Seven trea tm en ts  w ere im posed  in 25 d isease affected  trees  e a c h . ' T h irid c  0.75% a.i. and  
C a lix in  l/o a . i. w ere used a s  fungicides. T h c  c o n tro l w as tre a te d  w ith  B ordeaux  paste 
O b se rv a tio n s  a re  being co n tin u ed .

8 . P O W D E R Y  M IL D E W  D IS E A S E  A N D  IT S  C O N T R O L

^ i ' S d 'sease cau sed  by O idium  hevea  is th e  second  m ost im p o rta n t le a f  d isease  o f  
ru b b e r . In recen t y ea rs , it is o ccu rrin g  in severe  fo rm  in a rea s  w here it w as n o t a t a ll a p rob lem . 
A p p re c ia b le  c ro p  loss a lso  w as n o ticed  in  o n e  experim en t.

T h e  fo llow ing  resu lts w ere o b ta in ed  in the 1987 sea so n  p ow dery  m ildew  disease 
c o n tro l  ex p e rim en t in m a tu re  a re a s  u sing  fung ic id a l tests.

T a b le -P a th . 4. Results o f  trial in m ature area

N a m e  o f  th e  es ta te / 
c lo n e  w ith  y e a r  o f  
p la n tin g

T rea tm en t
A verage d isease  

in ten sity  
(%)

V a ik u n d a ra  E sta te C alix in  1.5% dust 17.16

PB  86 (1968) S u lp h u r  d u s t 70% 25.75

C h e ru v a lly  E sta te C a lix in  1.5% d u s t 41.50

PB  235 (1975) S u lp h u r d u s t 70% 74.75

K u m b a z h a  E sta te C a lix in  1.5% d ust 35.08

PB 235 (1981) S u lp h u r d u s t 70% 40.41

In th e  sp ray  tr ia l e x p e rim en ts  o n  you n g  p la n ts  a t  M an ik a l E s ta te , o u t o f  th e  n ine 
fu n g ic id es  u scd .S ap ro l a n d  Bavistin w ere fou n d  su p e r io r  to  a ll o th e r  tre a tm e n ts  by num erica l 
d a ta .  H ow ever, no  sta tis tica l s ign ificance  w as fo u n d . T h e  d isease  in ten sity  w as low in 
th e  e x p e rim e n ta l a rea .

9. D R V  R O T  D IS E A S E  A N D  IT S  C O N T R O L

D ry  ro t  d isease  caused  by U stuliita deusta  is nex t in im p o rta n c e  to  p in k  d isease  am ong  
th e  s te m  d iseases  o f  ru b b e r. T h e  in c id en ce  o f  th is  d isease  is on  the increase  in recen t years. 
I t  is m ore  d ifficu lt to  c o n tro l th is d isease  th a n  p in k , because  by th e  tim e  it is d e te c te d  the 
p en e tra tio n  o f  pa th o g en  is d eep . C o p p e r  fu n g ic id es  a re  ineffective a n d  h en ce  con tro l 
m easu re s  a re  costly .

A n  exp e rim en t w as c o n d u c te d  to  c o m p are  th e  efficacy o f  tw o  c a r r ie r s  o f  fung ic ide  
nam e ly  P id ivy l C h in a  c lay  co m p o u n d  a n d  S o p k o t. T h e  re su lts  a re  fu rn ish ed  in the 
ta b le  below .



T re a tm e n ts C o n c e n tra tio n
(% a .i .)

P id ivy l-C h ina  
c lay  c o m p o u n d S o p k o t

D i th a n e  M . 45 0.75 75.00 100
T o p s in  M . 70 0.35 73.68 90
B av istin 0.50 78.95 90
E m isan 0.015 65.00 100
T ilt 0.20 84.21 100
C a lix in 1.00 42.11 100

T h e  re su lts  in d ic a te  th a t  fu n g ic id es  in c o rp o ra te d  in  p e tro le u m  c o m p o u n d  is su p e rio r  
in c h e c k in g  th e  d isease .

B ased  o n  th e  re su lts  fo r  tw o  y ea rs , th re e  a v a ilab le  fu n g ic id e s  (E m isan , B av is tin  and  
n i t r id e )  w e re  se lec ted  fo r  a new  e x p e rim e n t in w h ich  tw o  m e th o d s  o f  a p p lic a tio n  w ere 

c o m p a re d . In  o n e  m e th o d  th e  fu n g ic id es  w ere in c o rp o ra te d  in S o p k o t a n d  ap p lie d  to  
a ffe c te d  a re a s , a f te r  rem o v in g  d iseased  tissues . In  th e  o th e r  m e th o d  a f te r  rem o v in g  d iseased  
tis su es  th e  a ffec ted  a re a  w as w ash ed  w ith  fu n g ic id e  so lu tio n  a n d  a f te r  d ry in g  pe tro leu m  
c o m p o u n d  w as a p p lie d .  O b se rv a tio n  is b e in g  co n tin u e d .

10 H I G H  P R E S S U R E  IN J E C T IO N  F O R  D IS E A S E  C O N T R O L
(a )  S trep to m y c in  ag a in s t d isea se s  o f ru b b e r

A n a ly sis  o f  th e  d a ta  fo r  1985 a n d  86 show s th a t  no n e  o f  th e  t re a tm e n t is  effective. 
T h e  d a ta  fo r  1987 a r e  to  be  an a ly sed .

(b )  S y stem ic  fungicides ag a in st d iseases  o f rubber

S ta tis t ic a l  a n a ly s is  o f  th e  d a ta  fo r  1985-86 in d ic a te  th a t  n o n e  o f  th e  tre a tm e n t  is 
effective. T h e  d a ta  fo r  1987 a r e  to  be  ana ly sed .

(c ) W ood p rese rv a tio n  by p re ssu re  in jection

40% o f  c o p p e r  su lp h a te  w as in jec ted  in to  a  y o u n g  ru b b e r  tre e , a t  th e  r a te  o f  tw o 
li tre s  p e r  tree , a n d  th e  p a r ts  c u t  fro m  th is  tree  h a d  n o  fungal o r  in sec t a t ta c k  fo r  a  p e r io d  o f  
n in e  m o n th s , w h e reas , in  th e  u n tre a te d  p la n t th e re  w as fu n g a l a n d  in sec t a t ta c k  B u t sim ila r 
t re a tm e n t m  a  30 y ea i o ld  tree  d id  n o t g ive d es ired  effect a s  th e  fu n g ic id e  d id  n o t p e n e tra te  
a n d  s p re a d  in  a ll reg io n s  o f  th e  w o o d . T h is  s tu d y  w ill be rep e a te d  by  using  a  b ieg e r d rill 
fo r  d e e p  p e n e tra tio n  in to ; th e  w ood .

J l .  B IO L O G IC A L  T R E A T M E N T  O F ' E F F L U E N T  F R O M  R U B B E R  P R O C E S S IN G  
F A C T O R IE S  1 0

E ffluent fro m  ru b b e r  p ro cess in g  fac to r ie s  cau se  very se rio u s  w a te r  p o llu tio n  p ro b lem  
H ence , th e  p ro b le m  w ill have  to  be investiga ted  in  d e ta il fo r  evo lv ing  a  su itab le  sim p le ' 
e c o n o m ic  a n d  effic ien t m e th o d  fo r  tre a tin g  th e  effluen t. T h e  se lec tio n  o f  a  su itab le  raicrcv 
o rg an ism  fo r th c  effluent tre a tm e n t a n d  th e  eva lu a tio n  o f  the p resen t tre a tm e n t sy stem s ire 
also  in c lu d ed  in  th e  s tudy .

T h e  w ashed  w a te r  fro m  d iffe ren t ro lle rs  o f  pa le  la tex  c re p e  fa c to ty  (P L l  I w as ana ly sed  
fo r d iffe ren t p a ra m e te rs  a n d  fo u n d  th a t  th c  w a te r is less p o llu te d  a n d  co u ld  be rccyc lcd . 
A  d e ta iled  s tu d y  w as in it ia te d  in  th is  reg a rd .



A floating  green  p lan t Wolffia arrhiza  h a s  been  iso lated  from  th e  a n ae ro b ic  p ond  o f 
effluent trea tm en t p lan ts  in a  c rum b  factory  a t  K anyakum ari d is tric t. P o llu tio n  lo ad  in  the 
a e ro b ic  ta n k  w as co nsiderab ly  less com pared  to  th a t o f  a n ae ro b ic  tan k . R u b b e r sheet 
se ru m  fo rtified  w ith  4% sucrosc  was found  to  be useful fo r  yeast c u ltu re .

S hee t se rum  a t 70% d ilu tio n  increased  th e  g ro w th  o f  a lgae Chlorella vulgaris a n d  also 
p H , a n d  d ec rea sed  th e  b ac te ria l g row th  a n d  hydrogen  su lp h id e  p ro d u c tio n . T h is  effect is 
re p re se n te d  g rap h ica lly  in  fig. P a th  1.

4 0

F ig u re  P a th . 1. C o n c e n tra tio n  o f  effluent (%)
Effect o f  d ilu tio n  o n  algal a n d  bac te ria l p o p u la tio n  in  shee t a e ru m

12. M IN O R  L E A F  S P O T  D IS E A S E S  A N D  T H E IR  C O N T R O L

L eaf  sp o t diseases caused  by Corynespora cassiicola, D rechsiera hevea  a n d  Gloeo- 
sporium  alborubrum  a re  o f  m in o r im p o rta n c e , m ostly  con fined  to  nu rsery  p lan ts . O c c a ­
siona lly  these  o c c u r  in  m a tu re  tree s  in severe form . D am age  to  te n d e r  leaves o ften  w arran t 
re g u la r  spraying.

A  field tr ia l w as c o n d u c te d  a t  C en tra l N u rse ry , K a rsk a tto o r  fo r th e  c o n tro l o f  nursery  
le a f  s p o t  d isease  w ith  9 trea tm en ts  viz. K ita z in  0.01 %  a . i., D e lan  0.2% a. i., S ap ro l 0.01 %



a  j., T o p s in  0 .0 3 * a . . .. B a y c o r  M S  a . i . .  B av islin  0.02% a. i„  T h ir id e  0 .2  a . i . .  S. 3308 0.01S 
a . i., a n d  u n tre a te d  c o n tro l.  O b se rv a tio n s  a r e  be ing  co n tin u e d .

F u n g ic id e s  T o p s in , K ita z in , S. 3308. T h ir id e , S ap ro l a n d  B ay co r w ere te s te d  aga in st 
J & S ’v ?  caf leo la  • » « * •  la b o ra to ry  u sing  p o iso n ed  I'ood (cch n iq u e . T h e  p e rcem aee
o l  in h ib itio n  is  fu rn ish e d  in  ta b le  P a th .6 .

T a b le -P a th .  6 . Percentage o f  inhibition

F u n g ic id e 50
C o n c e n tra t io n  in  p p m  

100 250 500 750

T o p s in 100.00 100.00 100.00 100.00
K ita z in 32.20 56.10 89.44 100.00 _
S. 3308 83.30 88.89 99.10 100.00 _
T h ir id e 100.00 100.00 100.00 J 00.00 100.00
S a p ro l 61.10 77.78 86.60 89.10 _
B ay co r 62.69 71.19 75.37 75.67 80.19

13. S T U D IE S  O N  R E S ID U A L  C O P P E R  IN  R U B B E R  S P R A Y E D  W IT H  C O P P E R  
F U N G IC ID E S

L arg e  q u a n t i ty  o f  c o p p e r  fu n g ic id e  is ap p lie d  an n u a lly  in  ru b b e r  e s ta te s  fo r  th e  co n tro l 
o f  d iseases . T h e  p ro b le m s  d u e  to  c o p p e r  re s id u es  have  to  be ev a lu a te d , a s  c o p p e r  residues 
a re  k n o w n  to  a ffec t so il s tru c tu re  a n d  m icro flo ra .

T h e  c o p p e r  c o n te n t o f  la tex  sam p le s  c o llec ted  d u r in g  se lec ted  m o n th s  o f  1984-85 
a n d  O c to b e r  86  a re  fu rn ish e d  in ta b le  P a th .7 .

T a b le -P a th .  7 . C opper residue  (p p m  o f  C u in  d ry  rubber) in la te x  sam ples

J a n  84 M ay  84  O c t 84  N o v  84 D c c  84  Ja n  85 O c t 85 O c t 86

C o C  56% p o w d e r  
8k g /h a 6.61 5.23 5.94 7.83 6.95 4.05 6.44 3.10
C o C  56% p o w d er 
16 k g /h a 8.82 6.40 7.14 8.34 8.28 5.77 7.03 3.45
C o C  40% p a s te  
6 .2  1/h a 4.89 4.25 6.54 6.40 7.26 4.75 4.94 3.50
C o C  40% p aste  
12.4 1/ha 7.99 6.16 7.08 7.80 9.27 6.46 6.82 3.75
C o n tro l 4.69 4.86 4.94 6.15 5.20 3.96 4.63 2.76

C o p p e r  c o n te n t in  th e  so il sa m p le s  c o lle c te d  d u rin g  1985 a n d  1987 is fu rn ish e d  below .
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Table P a th . 8 . Copper residue ( p p m o f  C u in d ried  so il)  in so il sam ple

T re a tm e n ts O c to b e r  1985 O c to b e r  1987

C o C  5 6 %  po w d er 
8 k g /h a 68.34 79.63

C o C  5 6 %  p o w d er 
16 kg /ha 86.30 96.07

C o C  4 0 %  paste  
6 .2  1/h a 68.42 75.88

C o C  4 0 %  paste  
12.4 1/ha 74.72 97.65

C o n tro l 50.61 62.07

14. A S S E S S M E N T  O F  Y IE L D  L O S S  D U E  T O  D IS E A S E S

C ro p  loss s tu d ie s  a re  essen tia l to  eva lua te  c o s t benefit ra tio  o f  c o n tro l o p era tions. 
S y s tem a tic  s tu d ie s  on  c ro p  loss d u e  to  d iseases o f  ru b b e r have n o t been  c o n d u c te d  so far.

T o  s tu d y  th e  e x te n t o f  y ie ld  loss d u e  to  Phytophthora  le a f  fall in  d iffe ren t c lones, tw o 
tap p in g  b lo ck s  each  w ere se lec ted  un d e r c lones R R IM  600, R R II  105, G T  I a n d  R R II  118 
in C E S  C h e th a c k a l and  a rran g em en ts  w ere m ad e  to  re c o rd  p re trea tm en t y ie ld  in all these 
b locks. S tu d y  o n  yield loss d ue  to  pow dery  m ildew  d isease  a t  V a ik u n d am  E sta te . K u la- 
se k h a ra m  is b e in g  c o n tin u ed .

15. O V E R  S U M M E R IN G  O F  P H Y T O P H T H O R A

S tu d ie s  o n  ov e r sum m ering  o f  p a th o g en s  a re  necessary  fo r th e  c o n tro l o f  d isea se s  in 
th e  w eak est p o in t o f  life cycle  o f  th e  cau sa tiv e  o rgan ism s. A k n o w ledge  on  th is  a sp ec t can  
a lso  be  used  effectively to  red u ce  th e  in o cu lu m  po ten tia l.

S p o re  tra p s  to  c o llec t P hytophthora  fro m  th e  so il w as k ep t in  th e  d iffe ren t fields o f 
R R II . D u rin g  th e  m o n th  o f  J u n e , P hytophthora  spo res  w ere tra p p e d  o n  slid e s , even  before  
th e  d isea se  h as  s ta r te d  in the  field. M ore  sp o ran g ia  w ere tra p p e d  in  th e  low er h e ig h ts  o f 
15 a n d  30 cm  as  co m p ared  to  h ig h e r he igh ts o f  60, 90 a n d  f 20 c m  from  g ro u n d .

L arge  n u m b e r  o f  o ospo res  w ere found  em b ed d ed  in o rg an ic  m a tte r  p a r tic le s  in th e  
soil. O o sp o re s  w ere fou n d  in soil u p to  20  cm  d ep th .

16. S T U D IE S  O N  P H Y S IO L O G IC A L  S P E C IA L IS A T IO N  O F  P H Y T O P H T H O R A

Physio log ica l sp ec ia lisa tion  o f  pa th o g en s can  cau se  c o n s id e rab le  p ro b lem s in co n tro l, 
esp ec ia lly  w ith  resis tan t varie ties . In fo rm a tio n  on  th is  a sp e c t is essen tia l in b reed in g  for 
res is tan ce .

P hytophthora  iso la tes N o . 1 a n d  2 w ere rescreened  by d e ta c h e d  lea f p e tio le  inocu ­
la tio n  m e th o d . T he to le ra n t c lo n e  R R II  33 w as fo u n d  to  be su scep tib le  to  these  isolates.

17. H O S T  P A R A S IT E  IN T E R -R E L A T IO N S

H o st pa ra site  re la tio n sh ip  is a n  im p o rta n t a sp ec t o f  s tu d y  in th e  b io logy  o f  p a thogens, 
w h ic h  can  reveal m any  clues  to  b reak  th is  re la tio n sh ip  fo r  th e  c o n tro l o f  pathogens.

W hen  m ic ro to m e  sec tions o f  th e  artific ia lly  in o cu la ted  p in k  d isease  p a th o g en  w as 
ex am in ed  it w as fou n d  th a t th e  fungus is specifically  en te r in g  th ro u g h  th e  len tice ls . T h e



se c tio n s  o f  th e  b a rk  fro m  m a tu rin g  g re e n  s tem  h av in g  p in k  d isea se  p a th o g e n  a t D u s tu la r

f  . tga i n y p h ae  w as em er8 in8  th ro u g h  th e  len tice ls  f ro m  th e  co rtex  and  
d is in te g ra tio n  o f  c o r tic a l c e lls  w as n o tic e d .  u

18 E P ID E M IO L O G Y  O F  D IS E A S E S  O F  R U B B E R

r j  ln ’t ^ t ‘Pn  a H.d  sp re a d  o f  d isea ses  a re  d e te rm in e d  by v a r io u s  ex tra n e o u s  fac to rs
£ Z r Z Z  eSC ,0,T and ‘he manner in w S “  ™ S „ r !  T r

£  a c E e  ^  ?«uUsCan P ° f  diseases and timi”8 « «  control m e L S

m ild e » Wd i" ra s e ° f l e a f  W,>S f0 ll" d  “  b °  “  e ssem ia l req u ire m e n t fo r th e  ep id e m ic s  o f  pow dery

19 R E G r o N A L ° i s b l i T E S F 1 C A T ,0 N  A N D  C O M P A R A T IV E M O R P H O L O G Y  O F

O n ,  “  bei"e ™inlai"'d
20 Io \I™ c T 6 psT |o T r l,b Ab e r i n t r o d u c t i o n  o f  l e g u m i n o u s

■ Establishment a n d  m a in te n a n c e  o f  leg u m in o u s  c o v e r  c ro p  in ru b b e r  p la n ta tio n  is an 
c h a ra c te rs  ^ “ n ‘l .0 !” .ratl011- T h c  leg u m in o u s p la n ts  used  a t  p re se n t have  som e u n d es irab le

o t r r  most ™ & e 8cSve“ .and P̂ lMUly “  Ca" 'C' aC,i°n WaS ,akcn “

? u b b j r  p la n ts  w ilh  j f r a a a  brac tea la  a n d  P ueraria  p h a se o b U c s  a* . over

t h T o f  ?■ 8  bi° maSS in M ' b r a a e ° ' a  are“ is above lhrce timcv

C o v e r  c ro p
G ir th  

o f  ru b b e r  (cm )
B iom ass in to n n e s  

p e r  ha
N itro g e n  in the 

b io m ass (kg ) per ha
M . bractea la  
P. p h a se o h id e s

42.13
42.22

15.63
4.61

465
105

l  h ir te e n  le g u m in o u s  p la n ts  in c lu d in g  pu lses a n d  fo d d e r  c ro p s  a re  b c in c  tested  as 
c o v e r  c ro p s . M o c h a i  a n d  D o ic h o s  sp  show ed fa s te r  * •

T a b le -P a th .  10.

t S , *  *■  ° " m d u ,a ' h n  m d  bi° m ™

T re a tm e n t
N o . o f  

n o d u le s  p e r  10
W eig h t g m ( T en  p la n ts )

p la n ts N o d u le  S h o o t R o o t  T o ta l
R h izo b iw n  sp  
B e ijerinck ia  sp . 
R hizob ium  sp. & 
B e ijerinck ia  sp. 
C o n tro l

77
79

117
59

0 2 3  17.62 
0-25 18.17

0-35 28.02 
0-17 13.17

1.53 19.38 
1.45 19.78

1.97 3 0 .34  
1.22 14.56



21. IS O L A T IO N  A N D  T E S T IN G  O F  A N T A G O N IS T IC  M IC R O O R G A N IS M S  
A G A IN S T  P L A N T  P A T H O G E N S  O F  R U B B E R

S o fa r  no  rep o rt on  th e  o c cu rren ce  o f  an tag o n is tic  ac tin o m y cete  in rh izosphere  o f 
ru b b e r  p la n ts  a s  well as th e ir  inh ib ito ry  ac tiv ity  aga inst th e  pa th o g en s o f  Hevea  is availab le . 
H en ce  a  s tu d y  w as c a rried  o u t to  iso late  a n tag o n is tic  ac tin o m y ce te s  in th e  rh izo sp h e re  soil 
o f  ru b b e r  a n d  te s t  them  aga inst m ajo r p a thogens o f  rubber.

The an tag o n is tic  ac tinom ycetes  show ing high an tagon ism  to  p in k  disease pathogen  
w as field  tes ted  using carb o x y  m ethyl ce llu lo se  a s  the  c a rr ie r  a n d  it w as fo u n d  to  be  effective. 
H ow ever, it w as less effective in co m p ariso n  w ith  B ordeaux  paste . T h e  re su lts  a re  furn ished  
below .

T a b le -P a th .  I I . R esu lts o f  p in k  disease trea tm ent with Actinom ycetes.

C lo n e T rea tm en t
N o . o f  

trees 
trea ted

N o . o f  
trees 

recovered

P ercen tage  
o f  recovery

R R I I  203 A ctinom ycete 28 20 71.0
(.A rtificial in fec tio n ) B ordeaux  paste 11 11 100.0

R R IM  600 A ctinom ycete 24 17 70.8

(A rtific ia l in fec tion ) B ordeaux  paste 8 7 87.5

N a tu ra l in fec tio n A ctinom ycete 8 7 87.5

C a rr ie rs  su ch  a s  bo iled  m a id a , s ta rch , C M C . gum  a ra b ic , P id ivyl, ru b b e r  la tex , rubber- 
k o te  a n d  C h in ac lay  w ere te s ted  fo r ac tin o m y ce te  a n d  C M C  w as fou n d  to  be  su itab le . The 
c u ltu re  f iltra te  o f  th e  ac tin o m y ce te  a lso  was fou n d  to  p rev en t th e  g ro w th  o f  th e  p in k  disease 
p a th o g en . I t  w as fo u n d  to  be h ea t sensitive.

N in e  locally  ava ilab le  an tib io tic s  w ere tested  ag a in st p in k  d isease  pa th o g en  and  
a m o n g  th e se  on ly  A ureo fu n g in  h as  som e in h ib ito ry  effect.

22. S T U D IE S  O F  N O N  S Y M B IO T IC  N IT R O G E N  F IX IN G  M IC R O -O R G A N IS M S  
O F  R U B B E R  G R O W IN G  S O IL S

B iological fixation  o f  m o lecu la r n itrogen  can  be  pe rfo rm ed  by a  n u m b er o f  p ro k a ry o tic  
m icro -o rg an ism s. T h e  free living n itrogen  fixing m icro -o rgan ism s o f  ru b b e r  grow ing  soils 
w ere s tu d ie d  g iv ing  spec ia l im p o rtan ce  to  A zotobaeter, Beijerenckia. D erx ia  a n d  A zospiriilum  
a n d  to  find o u t th e ir  use in ru b b e r  p lan ta tio n  to  m ax im ise  th e  y ie ld  a t  less c o s t w ith o u t any  
po llu tio n .

C o m m erc ia l cu ltu re  o f  Azospiriilum  in o c i la ted  a t  th e  ra te  o f  10° b a c te r ia  per po t. 
i n c r e a s e d  th e  h e ig h t o f  ru b b e r  seed lings a n d  n o t th e  g ir th . Beijerenckia  spp. was inocu la ted  
in  B eck iim 's  b ro th  w ith  p H  rang ing  from  3 to  9. A fte r  15 d ays o f  in cu b a tio n , th e  n itrogen  
fixed w as estim a ted . T h e  p H  range o f  5 to  7 w as fav o u rab le  fo r n itro g en  fixation,

23. R H IZ O S P H E R E  S T U D IE S  O F  R U B B E R  P L A N T S

M y co rrh iza l in fec tio n  in  PB 5/51, G T  I a n d  G G  I m a tu re  p lan ts  w ere exam ined . 
A ll th e  th re e  show ed m y co rrh iza l in fec tion  to  v a ry ing  degree.

A  p o t cu ltu re  ex p erim en t .was s ta r te d  to  s tu d y  th e  affect o f  G lom us fa sicu la tum , 
Gigas-pora m argarita  a n d  a  local iso la te  a t d iffe ren t levels o f  p h o sp h a te  o n  g ro w th , n o d u la tio n  
a n d  n itro g e n  f ixa tion  by P.phaseoloides.



24 W H IT E  G R U B S  A T T A C K IN G  R U B B E R

W h ite  g ru b s  a rc  se rio u s p es ts  o f  ag iic u ltu r .i l  cro p s. T h e  d am ag in g  stage  surv ives
in  so il a n d  h en ce  c o n tro l o f  th e  pest is difficu lt.

T h e  a tta c k  o f  H o h tr ic h ia  serra ta  w as n o tic e d  in  th e  reg io n a l nu rsery  M a n je r i.  In
o th e r  n u rse r ie s  A nom ala  spp . o c c u r  in  sm all n u m b er.

T h e  re su lts  o f  th e  field tr ia l  o n  th e  c o n tro l o f  ro o t g ru b s  is fu rn ish ed  below .

T a b le -P a th .  12, C om para tive  eva luation  o f  d ifferen t insec tic ida l fo rm u la tio n s  f o r  th e  contro l 
o f  H . Se rra ta  F.

T re a tm e n t D ose  k g /h a
M ean  p e rc e n ta g e  su rv iva l 

o f  p lan ts /p lo t*
G ru b  p o p u ­

la tio n /3 0  c m 3

C a rb o fu ra n  3G 25 59.75 (56 .65 )b 0.15
P h o ra te  10G 25 90.50 (72.-12)a 0.10
C arb a ry ]  5D 100 33.25 (3 5 .19)d 0.25
H C H  10D 100 18.75 (25.62)e 0.40
C a rb a ry !  4G 25 60.25 (50.93)c 0.20
P h o sa lo n e  4 D 100 36.00 (36.86)d 0.25
C a  r  b o  ry 14-
L in d a n e  4 : 4G 25 89.75 (7 1 .5 1 )a 0.10
C o n tro l 7.25  ( I5 .5 4 ) f 0.90
F  te s t S ign ifican t
S. E . o f  X 1.08

N o te : 'M e a n  o f  fo u r  rep lic a tio n s . F ig u re s  in p a re n th e s is  a re  a r c  sin  va lues. M ean
values  fo llo w ed  by  th e  sam e  le tte r  d o  n o t d if fe r  s ig n ifican tly  (P  = 0 .05) a s  per
D u n c a n ’s m u ltip le  ran g e  test.

T h e  re su lts  in d ic a te  th a t  th e  p lo ts  b ro a d c a s t w ith  P h o ra te  10 G  a n d  S ev ido l 4 : 4 G  a t
25 k g /h a  gave sig n ifican tly  h ig h  p e rc e n ta g e  o f  su rv iva l o f  p lan ts  a n d  low  c rtib  p o p u la tio n . 
C a rb o fu ra n  3 G  a t 25 k g /h a  w as th e  n ex t e ffec tive  tre a tm e n t.

25 . C O N T R O L  O F  B A R K  F E E D IN G  C A T E R P IL L A R  O F  R U B B E R

R e s u to  o f  th e  field tr ia l ag a in s t b a rk  feed in g  c a te rp i l la r  A l lw r a u k  a r c ,h i ,a  ind ica te  
th a t  F en v a l 0 .4 / Q D  is m o st e ffective fo r th e  c o n tro l o f  th is  pest u p to  98 9 9 ° ' a t 15 k e l  In  
Q u in a lp h o s  1.5D a n d  C arbary  I 5D  ap p lied  a t 15 kg p e r  ha re d u c e d  th e  c a ie m il la r  dod u
la tio n  by  91 .2 6 %  a n d  85.74% respec tive ly . c a te rp illa r  pop u -

26. C O N T R O L  O F  T E R M IT E S  IN F E S T IN G  R U B B E R

in d ic a .“ n ^ ^  in “  "  th e  C ‘ " lra l  S .» .io n

27. S T U D IE S  O N  S L U G S  A N D  S N A IL S  A T T A C K IN G  R U B B E R

A p p lic a tio n  o f A ld ic a r p  a t  0 .1 %  as  a slu rry  in m a id a  a lo n g  w ith  D ith a n e  M  44  I I '  
p u « « t  o .  b a rk  u p to  30 to  40  cm  he igh t from  the base o f  p la n ts  gave  e S v e  co n  ro l o f 
S e e  ™  W W S W tf U e a lM  p rev en ted  th e  g row th  o f  b lack  m o u ld  o n  th e  p a in ted



S tu d ie s  c o n d u c te d  in soils o f  12 reg ional nu rseries for th e  p o p u la tio n  d ensity  o f  plant 
p a ra s it ic  n em a to d es in d ica ted  tha t the  p opu la tion  densities  v aried  from  265 to  10100 per 
250 g m  so il a n d  frequency  o f  o c cu rren ce  varied from  40  to  100%. T h e  p o p u la tio n  o f  p lan t 
p a ra s it ic  n em a to d es  revealed no  co rre la tio n  w ith  the o rgan ic  co n te n t o f  soil sam ples.

29. V E R T E B R A T E  A N D  N O N -IN S E C T  P E S T S  O F  R U BBER
B ro d ifaco u m  and  B rom ad io lone  ba its a t  0.005% a n d  Z in c  ph o sp h id e  b a its  a t  0.2% 

c o n c e n tra tio n  w ere co m para tive ly  evalua ted  aga inst th ree  ra t  spp . in festing  ru b b e r  seed lings 
a t  th e  C en tra l nu rsery , K a rik a tto o r. T h e  success  in ru b b e r  nu rsery  w as 97.24%. 91.30% 
an d  74.69% respectively  on  the basis o f  b u rro w  co u n t.

A ld ic a rb  I0 G  (0.1%) and  m aida  in a  slu rry  ap p lied  a t  th e  base o f  ru b b e r  seed lings 
p ro v ed  to  be  effective fo r  th e  co n tro l o f  ra b b its  a n d  hares.

30. B E E K E E P IN G  IN  R U B B ER  P L A N T A T IO N S
K lienhovia  sp. was identified  as ad d itio n a l bee forage p lan t fo r  o lf-seasonal bee 

m an ag em en t. M ite s  belonging  to  N eocypholaelaps spp. w as fou n d  to  be th e  m ain  po llen  
feed e r in  th e  beehives.

Plant Phqsiologq and Exploitation

S tu d ie s  o n  w ater re la tions o f  m atu re  H evea  o n  a  so il p lan t-a tm o sp h e re -co n tin u u m  
(S P A C ) b asis  stu d y  o f  yield co n s tra in ts  in d iffe ren t ag ro c lim a te s  o f  th e  tra d itio n a l a rea , 
id e n tif ic a tio n  o f  ea rly  p red ic tio n  param eters  a sso c ia ted  w ith  high y ield  a n d  d ro u g h t res is tance , 
b io c h e m ic a l su b co m p o n en ts  o f  m ajo r yield co m p o n en ts , tr ia ls  on  ex p lo ita tio n  field ex- 
p e r im en ts  o n  in tro d u c tio n  o f  m ed ic in a l p lan ts  as in te rc ro p s  in  m a tu re  H tx e a  s tan d s , e tc ., 
w ere th e  m a jo r ac tiv itie s  o f  th e  d iv ision  d u rin g  th e  p e rio d  o f  rep o rt.

1. S T U D IE S  O N  T H E  P H Y S IO L O G IC A L  A N D  B IO C H E M IC A L  S U B -C O M P O ­

N E N T S  O F  H E V E A
» . a  r,-,c Kppn ra k rn  ud a t  th e  C en tra l E x p e rim en t S ta tio n , C h e th a c k a l, rrom

S c o te m h e r  1987 Six tree s  e ach  o f  c lones R R II 105 an d  PB 235 (h igh  y ie lders) and  C h4  a n d  
PUB £  Mow v ielders) w ere selected  fo r  th e  s tudy  from  a  com ple te ly  ran d o m ised  p lan ting  
, I e a rd e n  T he trees w ere in th e  seco n d  y e a r  o f  tap p in g  (BO-1 p an e l) and
in th e  g erm  p lasm  g a rd  . p erfo rm ance . T he m a jo r vield c o m p o n e n ts  a re  beingw ere se lec ted  based  on  ' ^ r ^ d j e r ^ ^  ^  ^  q

re c o rd e d  every  m o n h .  M o n th ly  re co rd in g s  o f  latex  su g a rs  a n d  b u rstin g  index
a re  being  d o n e m  he foujt M  J  d o n e  in w hole la tex . M o n th ly  ch an g es in
d S  n ,K d d  « ! S L ^ T n i , i a , f l o w  ra te  a n d  d ry  ru b b e r  c o n ten l a rc  f ,ve„  in hgure 

P hy . 1.
A lih o u eh  the d iffe iences  in  th e  y ie ld s  o f  c lo n es  R R II 105 a n d  PB 235 a re  n o t h igh
A lth o u g h  H it a  T h o u g h  th e  p lugg ing  in d e x  in creased  d u rin g

no0Wi « S ^  wu i o u S d  m  The b u rs tin g  In d e x .  N o  defin ite  p a tte rn  cou ld  be
observed^ in th e  c a rb o h y d ra te  levels. S im ila rly  th e re  w as no  sign ifican t c lo n a l v aria tio n
in  th e  b a rk  H M G -C o A  red u c ta se  activ ities.



24 W H ITE G R I BS A TTA C K IN G  R U BBER
W hite g rubs are  serious pests o f  ag r icu ltu ra l c ro p s . T h e  d am ag in g  stage survives

in soil and  hence con tro l o f  th e  pest is d ifficu lt.

The attack  o f Holotrichia serrata  w as n o ticed  in  th e  reg iona l n u rse ry  M an jeri. In
other nurseries Anomala  spp. o c c u r  in  sm all n u m b er.

The results o f  th e  field tr ia l on  th e  c o n tro l o f  ro o t g ru b s  is fu rn ish ed  below .

T able-Path . 12. Comparative evaluation o f  d ifferen t insectic ida l fo rm u la tio n s  f o r  the  contro l 
o f  H. Serra ta  F

Treatm ent D ose kg /ha
M ean  p e rcen tag e  su rv iva l 

o f  p lan ts /p lo t*
G ru b  p o p u ­

la tio n /3 0  c m 3

C arbofuran  3G 25 59.75 (56.65)b 0.15
Phorate 10G 25 9 0 .5 0 (7 2 .l2 )a 0.10
Carbary 1 5D 100 33.25 (3 5 .l9 )d 0.25

H C H  10D 100 18.75 (25.62)e 0.40
C arbaryl 4G 25 60.25 (50.93)c 0.20
P hosa lone4D 100 36.00 (36.86)d 0.25
C arb o ry l-f  
L indane 4: 4G 25 89.75 (71.51 )a 0.10
C ontro l 7.25 (15 .54)f 0.90
F  test S ign ifican t
S. E, o f  X 1.08

Note: 'M e a n  o f  fo u r rep lica tio n s . F igu res  in p a ren th es is  a re  a rc  sin  values. M ean 
values fo llow ed by  th e  sam e le tte r  d o  n o t d iffe r sign ifican tly  (P  = 0.05) a s  per 
D u n can 's  m u ltip le  range  test.

T he resu lts  in d ic a te  th a t th e  p lo ts  b ro a d c a s t w ith  P h o ra te  10 G  a n d  Sevidol 4 : 4 G  a t
25 k g /ha  gave sign ifican tly  h igh  percen tag e  o f  su rv iva l o f  p lan ts  a n d  low  g ru b  p o p u la tio n . 
C a rb o fu ran  3G  a t 25 kg^ha w as th e  n ex t e ffective tre a tm e n t.

25. C O N T R O L  O F  BARK F E E D IN G  C A T E R P IL L A R  O F  R U B B E R

R esu lts o f  th e  field  tr ia l ag a in s t ba rk  feed ing  c a te rp illa r  A therastis circulate  ind ica te  
th a t Fenval 0 .4 %  D is m ost effective for th e  c o n tro l o f  th is  pest up to  98 9 9 °,{ a t 15 ke / h i 
Q u ina lphos I .5D  a n d .C a rb a ry l 5D  ap p lied  a t 15 kg per ha red u ced  th e  ca te rp illa r  dodu- 
la tio n  by 91 .26%  and  85.74% respectively . 1 P P

26. C O N T R O L  O F  T E R M IT E S  IN F E S T IN G  R U BBER

, ° V he im cn ’ ;i> '° r  t t m i t e  in t e l a l i o n  a t the  C en tra l E x p erim en t S tation  
in d ic a te d  th a t 18.1 /„ o f  trees w ere affected.

27. S T U D IE S  O N  S L U G S  A N D  S N A IL S  A T T A C K IN G  R U B B ER

A pp lica tio n  o f  A ld ica rp  a t  0.1 % as  a  slu rry  in  m a id a  a lo n g  w ith  D ith an e  M . 45 0  2" 
p a in ted  o n  bark  up to  30 to  40 cm  height from  th e  base o f  p lan ts  gave  effective c o n tro l o f 
su“t S c “  ™  T h ® fu n g tc .d e  a lso  preven ted  th e  grow th  o f  b lack m ou ld  on th e  p a in ted



S tud ies  c o n d u c te d  in  so ils o f  12 reg ional nu rseries fo r th e  p o p u la tio n  d en sity  o f plant 
p a ra s itic  n em a to d es  ind ica ted  th a t th e  p o p u la tio n  densities  varied  fro m  265 to  10100 per 
250 gm  so il a n d  frequency  o f  o ccu rren ce  varied  from  40 to  100%. T h e  p o p u la tio n  o f  plant 
p a ra s itic  n em ato d es revealed  no  co rre la tio n  w ith  the o rgan ic  co n te n t o f  so il sam ples.

29. V E R T E B R A T E  A N D  N O N -IN S E C T  P E S T S  O F  R U B B ER
B rod ifacoum  and  B rom ad io lone  b a its  a t  0.005% a n d  Z in c  p h o sp h id e  b a ils  a t 0.2% 

co n c e n tra tio n  w ere co m p ara tiv e ly  evalua ted  ag a in s t th ree  ra t spp. in festing  ru b b e r  seed lings 
a t  th e  C en tra l nu rsery , K a rik a tto o r . T h e  su ccess  in ru b b e r  nursery  w as 97.24%, 91.30% 
a n d  74.69% respectively  on  th e  basis o f  bu rrow  c o u n t.

A ld ic a rb  10G (0.1%) and  rnaida in a  s lu rry  a p p lied  a t  th e  base o f  ru b b e r  seed lings 
p roved  to  be effective fo r th e  c o n tro l o f  ra b b its  a n d  hares.

30. B E E K E E P IN G  IN  R U B B E R  P L A N T A T IO N S
Klienhovia  sp . w as id en tified  as ad d itio n a l bee fo rage p la n t fo r o ff-seasonal bee 

m an ag em en t. M ites be long ing  to  Neocypholaelaps spp . w as fou n d  to  be th e  m ain  po llen  
feed e r in  th e  beehives.

Plant Phqsiologq and Exploitation

S tu d ie s  o n  w a te r re la tions o f  m a tu re  H evea  on  a  so il p lan t-a tm o sp h e re -co n iin u u m  
(S P A C ) basis, s tu d y  o f  y ie ld  c o n s tra in ts  in d iffe ren t a g ro c lim a te s  o f  th e  tra d itio n a l a rea , 
id e n tif ic a tio n  o f  early  p red ic tio n  param e te rs  a sso c ia ted  w ith  high y ield  a n d  d ro u g h t resistance, 
b io ch em ica l su b co m p o n en ts  o f  m a jo r y ie ld  co m p o n en ts , tr ia ls  o n  e x p lo ita tio n , field ex­
p e r im en ts  on  in tro d u c tio n  o f  m ed ic in a l p la n ts  a s  in te rc ro p s  in m a tu re  H tv e a  s tan d s , e tc ., 
w ere th e  m ajo r a c tiv itie s  o f  th e  d iv is io n  d u r in g  th e  p e rio d  o f  repo rt.

1. S T U D IE S  O N  T H E  P H Y S IO L O G IC A L  A N D  B IO C H E M IC A L  S U B -C O M P O ­
N E N T S  O F  H E V E A

A  stu d y  has been  tak en  u p  a t  th e  C en tra l E x p e rim en t S ta tio n , C h e th ack a l, from  
S ep tem h er 1987. S ix tree s  each  o f  c lo n es  R R II  105 an d  PB  235 (h igh  y ie lders) and  C'h4 and  
P ilB  84 (low  y ie lders) w ere se lec ted  fo r  th e  stu d y  fro m  a  co m p le te ly  ran d o m ised  p lan ting  
in th e  n erm p lasm  g a rd en . T h e  tree s  w ere in th e  se c o n d  yea r o f  ta p p in g  (BO-1 panel) a n d  
w ere selected  based  o n  th e ir  y ie ld  perfo rm an ce . T h e  m a jo r yield c o m p o n e n ts  a rc  being 
reco rd ed  every m on th . B iochem ica l param e te rs  lik e  lip id s  a n d  m ineral ana lysis ol latex 
a re  being  d o n e  in th e  fo u r  seasons. M o n th ly  re c o rd in g s  o f  latex  sugars  and  b u rsting  index 
a re  being  c a rried  o u t A ll th e  p a ra m e te rs  have  been  d o n e  in w hole  latex . M o n th ly  c h anges in 
d ry  ru b b e r  y ie ld , p lugging  index , in itia l flow  ra te  a n d  d ry  ru b b e r  co n te n t a re  given in figure 
P hy . 1.

A lth o u g h  th e  d iffe rences in th e  y ie ld s  o f  c lo n es R R II  105 a n d  PB  235 a ie  n o t high 
th e  in itia l flow  ra te  in R R II 105 is very high. T hough  th e  p lu g g in g  in d e x  in creased  du rin g  
w in te rin g  n o  in crease w as n o ticed  in th e  b u rs tin g  in d ex . N o  d efin ite  p a tte rn  cou ld  be 
o b se rv ed  in th e  c a rb o h y d ra te  levels. S im ila rly  th e re  vsas no  s ign ifican t c lo n a l v aria tio n  
in  th e  b a rk  H M G —C oA  red u c ta sc  ac tiv ities.
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(a ) Biochem ical param eters  in clones with con trasting  yield poten tia ls

T h e  v arious leal param eters  v iz . g lyco lip id s, tr ig ly cerid es , pho sp h o lip id s , sterois, 
to ta l sugars, n o n red u c in g  sugars, s ta rc h , le a f h y d ro ca rb o n  a n d  lea f H M G -C o A  reduc tase  
w ere estim a ted  in d ry  and  w et seasons. Six p lan ts  w ere sam pled  fo r each  c lo n e . O f  a ll the 
p a ra m e te rs  s tu d ie d , am o u n ts  o f  g lyco lip id s  a n d  s te ro ls  w ere fou n d  to  be h igh  in h igh  y ie lders  
w hen c o m p a re d  to  th e  levels in m ed ium  a n d  low  y ie lders . N o  d efin ite  p a tte rn  c o u ld  be 
o b served  in  o th e r  param eters.

(b) V isual scoring of p artia l and com plete coagulation  during te s t tapping  o f c lones with 
con trasting  yield poten tia ls

A tte m p ts  to  estim a te  b u rstin g  in d ice s  in la tex  sam ples o b ta in ed  by  te s t tap p in g  w ere 
n o t successfu l because  o f  com p le te  a n d  p a rtia l co ag u la tio n  o f  la tic e s  soon  a f te r  tapp ing . 
T h is  p h en o m en o n  w as fou n d  to  be m ore  p rev a len t in low  y ie ld in g  c lones. H ence  a visual 
sco rin g  m eth o d  w as dev iced  fo r  assessing  p a rtia l a n d  co m p le te  co ag u la tio n  (p reco ag u la tio n ) 
in  d iffe ren t c lones. T w en ty  p lan ts  w ere sam pled  fo r  e a c h  c lo n e  a n d  ob se rv a tio n s w ere m ade 
d u r in g  fo u r  te s t tap p in g s. T h e  percen tag e  o f  p lan ts  show ing  p reco ag u la tio n  w ere w orked  
o u t fo r  six  c lones w ith  c o n tra s tin g  yield p o ten tia ls  (T ab le  Phy. 1). C lo n a l d iffe ren ces w ere 
h igh ly  sign ifican t. P ercen tage  o f  p la n ts  show ing  p re c o a g u la tio n  w ere low  in high y ielders 
a n  very h ig h  in  low  y ielders. T h e  v alues w ere in te rm ed ia te  fo r th e  m ed iu m  y ielders.

T a b le -P h y .  1. Percentage o f  p la n ts  show ing precoagulation in  s ix  H evea  clones during  
te s t  tapping

C lo n e P re c o a g u la tio n
(%)

R R I I  105 17.49
R R IM  600 17.01
G T  1 36.45
R R II  118 35.08
R R I I  38 87.70
H P  20 70.49

C D  0.05 6.52

(c )  C lonal v aria tion  in therm ostab ility  o f m em branes o f tissues

In  c o n tin u a tio n  o f  th e  s tu d ie s  c o n d u c te d  o n  th e rm o sta b ility  o f  m em b ran es o f  leaf 
tissue , tw o  y ea r o ld  p lan ts  o f  e ig h t c lo n es  w ere su b jec ted  to  d e ta iled  s tudy . E lec tro ly te  
leach in g  cu rv es w ere p rep a red  fo r  sun  leaves o f  e ach  c lo n e  w ith  five p la n ts  a s  rep lica tes  
in a  co m p le te ly  ran d o m ised  design . T h e  te m p e ra tu re  req u ired  fo r 50% leach in g  o f  e lec tro ­
ly tes w ere w orked  o u t fo r d iffe ren t c lones. C lo n a l v a r ia tio n  in su c h  te m p e ra tu re s  w ere 
fo u n d  to  be s ta tis tic a lly  s ign ifican t (T ab le  Phy. 2). C lo n es like  R R II  308, R R II  118 and  
G l 1 have  b e tte r  m e m b ran e  s tab ility  w hen  c o m p a re d  to  o th e r  c lo n es  s tud ied .

F o r  m assive sc reen in g  p ro g ram m es, dev e lo p m en t o f  te m p e ra tu re  v/s e lec tro ly te  
leach in g  c u rv esw ill be ted io u s . H e n c e th e  m ean value o f  I M irre sp ec tiv e  o f  c lones w as w orked 
o u t a n d  fo u n d  to  be 54 .98°C  o r say 55°C . T h e re fo re  it is suggested  th a t su b jec tin g  leaf 
d isc s  to  a  te m p e ra tu re  sh o c k  o f  5 5 °C  fo r  15 m in u te s  can  be fo llow ed  fo r  sc reen in g  H evea  
c lones.



W hen elec tro ly te  leach ing  percen tages caused  by 55°C  sh o ck  in d iffe ren t c lones w ere 
co m p ared , highly sign ifican t differences, in a c c o rd a n c e  to  th e  I so va lues, w ere ev id en t 
(T able  Phy. 2 ). T he d a ta  show s th a t the  la te r  a p p ro a c h  can  be a d o p te d  for sc reen in g  H evea  
genotypes fo r  susceptib ility  to  th erm al injuries.

T ab le-P hy . 2. Therm al shock  tem perature required f o , 
(Iso) and percentage o f  electro lyte  
fr o m  le a f  discs o f  H evea clones.

i M r c )

r 5 percen t leaching o f  e lectro lytes  
leaching a t 5 5 °C  th erm a l sh o cks

C lone T em p era tu re  o f % leach in g  a t
50% leach in g  (°C ) 5S°C **

R R II 308 58.00 27.10
R R II  118 57.50 31.40
G I 1 55.37 46.14
R R U  105 54.75 53.05
T jir 1 54.62 57.88
R R IM  600 54.00 58.26
R R II  43 53.12 60.19
R R IM  623 53.25 67.37

C .D  0.05 1.43 10.06

* S ignificant a t  5 %  e r ro r
i%

(d ) Clonal variations in le a f ep icuticular waxes and optical p roperties

®*n .ce  th ickness of e p ic u tic u la r  w ax is o ne  o f  th e  c h a ra c te rs  a sso c ia ted  w ith  d ro u g h t 
p lan ts , a  stu d y  w as u n d e rtak en  to  u n d e rs ta n d  c lo n a l v a ria tio n s. A s e p ic u tic u la r  

m in ,rn.se a r t ic u la r  tra n sp ira tio n  b u t a lso  re d u c e  s lo m a la l tra n sp ira tio n  by 
w ,th  ihp ra d ia tio n , th e  o p tic a l p ro p e rtie s  o f  th e  leaves w ere also  d e te rm in e d  a lo n e  
m i l  in t S f v , f "  m° . ep l™ 'F lllar w a* «  in  sun  'sav es  In itia lly  th e  o b se rv a tio n s  w ere 
from  J  c lo " e s ' F o r  cach  c lo M  six p la n ts  w ere se lec ted  a t  ran d o m
c S T r  waT i i ™ i v .  H ^  plan,tln®' Slx sun leaves w ere sam p led  a n d  used  fo r ep icu ti-cu ta r  wax e stim atio n  a n d  fo r  s tu d y in g  o p tic a l p ro p e rtie s .

H i» h lv ^ ? ; ( S S  ' f v  cpilc u llc u |a r  waxM  “ nd o p tic a l p ro p e r lie s  a rc  given in  T a b le  Phy. 3.
j n f c  T t a a h  c lo n a ^ v  Va" a " ° " s w“ e founti ln wa* leve 's  «  "=11 as in th e  d iffuse reflect-
s tic a llv I iM lf lc a m  nfff-™ 0 ,ab5° rp t,t a " ce a n d  tra n sm ita n c e  w ere a lso  fo u n d  sta ti-

in fra red  region nearly  50% o f  th e  ligh t is reflected w h ile  I t  i !  on ly  8% in  ?he visib le  r a lg e

o f  t ,  , ,a v KE higi' i m o m , s
reflectance w as fou n d  to  be h ighly sign ifican t <r .  0  1 c o r r 'J a t io n  betw een  w a i  and
q u an tifica tio n  o f  o p tica l p ro p erties  can  he S h . J L  - [  y mtlic a le s  th a t
p red ic tio n s  o f  H e m ,  geno types fo r d ro u g h t resistance Sin"ee  I  Pa ? ™ t e r s  fo r early
w ith th e  w ax c o m c n tf  estim a tio n  o f  S r m c J S  am e e r  a io n e  wi f  h co rre l* « i
in  w h ich  case the e s tim ations can  be m ad e  m o re  efficien tly . screen ing .



T a b le -P h y . 3. L e a f  epicuticular w a x  conten t and  optical properties in a f e w  clones o f  H evea  
_________________  brasiliensis

C lone W ax .* ’
ug  c m - 2 A b so rp tan ce*

O p tica l
Diffuse**

p roperties
Diffuse* R/T**

R eflectance
(R )

T ra n sm itta n c e
(T )

G I 1 120.36 0.830 0.106 0.063 1.480
R R II  308 93.12 0 .855 0.095 0.056 1.269
R R II  105 87.81 0.867 0.087 0.044 1.256
R R IM  623 39.72 0.879 0.061 0.060 1.010
R R II  43 37.72 0.883 0.063 0.056 1.125
T jir  1 35.79 0.088 0.055 0.054 1.020
C. D . 0.05 7.35 0.021 0.011 0.008 0.102

** S ig n ifican t a t  1 % erro r  A b so rp ta n c e  -  1 -  (R  +  T )
♦ S ign ifican t a t  5 %  e rro r  F o r  o p tic a l p ro p e rtie s  th e  in s tru m e n t c a lcu la te s  by

tak in g  1 a s  100 p e r  c en t.

F ig u re  2. Phy. O p tic a l p ro p e rtie s  o f  leaves o f  H evea brasiliensis: D iffuse reflec tance  (R ); 
D iffuse tra n sm itta n c e  (T ) a n d  a b so rp ta n c e  (A ).
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WAVELENGTH ( n m ) .

F igu re  3. Phy. D iffuse reflectance (R ) a n d  d iffuse tra n sm itta n c e  (T ) o f  the  
leaves o f  clones G1 1 and  R R IM  623.

(e) Biochemical param e te rs  in clones to le ran t and susceptible to  drought.
A n um ber o f  p aram eete rs  viz. glycolip ids, trig lycerides , p h o sp h o lip id s , ste ro ls , to ta l 

sugars, n o n red u c in g  sugars, s ta rch , le a f h y d ro ca rb o n , le a f  H M G -C o A  re d u c ta se  and  
pro line  w ere e stim ated . A nalysis o f  p ro lin e  in th e  w et season  show ed  th a t th e  leaves o f  
d ro u g h t resis tan t c lones have m ore  pro line . A nalysis o f  th is  p a ra m e te r  co u ld  n o t be d o n e  
in the d ry  season. N o  defin ite  tren d  co u ld  be  seen w ith  all o th e r  p a ram e te rs  excep t th a t 
g lyco lip id s w ere found  to  be high in R R II 308, an  a p p a ren tly  d ro u g h t re s is ta n t c lo n e . In te n ­
sive s tud ies  have to  b e ca rr ie d  o u t w ith selected p a ram e te rs  fo r evolv ing  b io ch em ica l m e th o d s  
o f  screening.

3 D IU R N A L  V A R IA T IO N S  IN  T H E  A C T IV IT Y  O F  3 -H Y D R O X Y  3 -M E T H Y L  
G L U T A R Y L  C O E N Z Y M E  A R E D U C T A S E  IN  T H E  D R A IN A G E  A R E A  O F  T H E  
BARK O F  H E V E A  U N D E R  \  S  D /2  S Y S T E M  O F  T A P P IN G

D rastic  d iu rn a l ch an g es d u rin g  ex trem e  d ro u g h t p e r io d s  in th e  ac tiv ity  o f  enzym e, 
3-hydroxy  3-m ethyl g lu ta ry l coenzym e-A  rcd u c ta se  in  th e  b a rk  in th e  d ra in a g e  a re a  o f  trees- 
u n d e r 1/2 S d /2  system  o f  tap p in g  w ere rep o rted  la s t y ea r S im ila r s tu d ie s  w ere



|  c o n d u c te d  d u rin g  subsequen t w et season  a n d  th e  resu lts  a re  presen ted  in  F ig u re  4. Pby. I t
w as found  th a t th e  to ta l ac tiv ity  w as m ore  in th e  w et season . T he d iu rn a l f lu c tu a tio n s  in w et 
season  w ere m u c h  less w hen co m p ared  to  th e  p a tte rn s  in  dry  season , in d ica tin g  th e  influence 
o f  p la n t w a te r p o ten tia ls  on  th e  activ ity  o f  the enzym e.

H O U R S

F igure  4. P hy . D iu rn a l v a ria tio n s in H M G -C o A  red u c ta se  ac tiv ity  in th e  d ra in ag e  a rea  
o f  the  b a rk  o f  H evea  u n d e r  112 S d /2  system  o f  tap p in g  (c lone  G1 1) d u rin g  
d ry  a n d  w et seasons (h igher ra te  o f  H M G -C o A -M e v o la n a te  ind ica te  

low er activ ity ).

A. Y IE L D  C O N S T R A IN T  A N A L Y S IS  O F  H E V E A  IN  D IF F E R E N T  A G R O C L IM A T IC  
Z O N E S  O F  T H E  T R A D IT IO N A L  A R EA

T h e  stu d y  s ta r te d  d u rin g  1986-87 w as c o n tin u e d . E s tim a tio n s  o f  soil m o istu re  and  
la te x  n u tr ie n ts  w ere a d d itio n a l param e te rs . In  th e  m o n th  o f  S ep tem b er 1987, so il, le a f 
a n d  la te x  sam ples wee? c o llec ted  a n d  ana lysed  to  d e te rm in e  n u tr ie n t sta tu s.



M onthly  ra infall and  dry  rubber yield per b lock  in a ll th e  live lo ca tio n s  a re  p re sen ted  
in F igure Phy. 5. T he to ta l an n u a l yield d u rin g  87-88 and  m ean pei ta p  y ield  (T ab le  Phy. 
4:i) w ere highest a l K anyakum ari and  low est a t C a licu t. In  th e  o th e r  lo ca tio n s, th e  y ie ld s  
were m edium  and  w ere not sign ifican tly  d iffe ren t from  each  o th e r. C o n sis ten tly  h ig h e r 
m on th ly  yields w ere reco rded  a t  K anyakum ari excep t in th e  m o n th s  o f  M ay, Ju n e  and  
O cto b er 87. In M ay and  Ju n e  only six lapp ings each  w ere possib le  a n d  in O c to b e r  on ly  tw o 
tappings w ere possible a t  K anyakum ari d u e  to heavy ra in  a n d  absen ce  o f  ra in g u ard in g .

A nalysis o f  g irth  d a ta  (T ab le  Phy. 4b) ind ica ted  th a t the  d iffe rences in ag ro c lim a te s  
d id n o t cause sign ifican t d ifference in g row th . A s observed  in th e  p rev ious y ea r, it was 
found  th a t high yields in the K anyakum ari reg ion , w hen co m p ared  to  C a lic u t Tegion, is 
a ssociated  w ith low plugging index , high in itia l flow  ra te  a n d  h igh  to ta l vo lum e o f  latex . 
A nalysis o f  soil, lea f an d  latex n u tr ie n t s ta tu s  in th e  m o n th  o f  S ep tem b er 1987 d id  n o t 
show  any  definite pa tte rn  w hich cou ld  be co rre la ted  to  th e  d iffe rences in y ie ld  p e rfo rm an ce . 
H ow ever, d a ta  on  m onth ly  rain fall (F ig . Phy. 5a) an d  so il m o istu re  s ta tu s  (T ab le  Phy. 5) 
show  th a t trees in C a licu t region experienced  m ore  d ro u g h t w hen  c o m p a re d  to  th o se  o f  
K anyakum ari region. P ersistance o f  d ro u g h t effects d u rin g  th e  w et season  a n d  th e  effects 
o f  o vercast sky du ring  flow t im ; a re  o th e r  fac to rs  b e ing  looked  in to  fo r th e  low er y ie ld s  in 
w et season in th e  C alicu t region.

T ab le  Phy. 4. A nnual y ie ld  a nd  m ean per tap y ie ld  o f  clone G T  I in f iv e  locations.

N ew  A m bad i K in a lu r P erinaad K u n d a i M a la n k a ra

a. A n n u a l yield 
(K g  h a - ‘) 

Y ie ld /tap  (K g)
1200.0 880.0 

11.5 7.55
1120.8

9.5
1090.0

7.47
1105.0 

7.75

b. M ean g irth  and  annual g irth  increm ent 
In itia l g irth
(cm  t r e e - 1) 61.0 62.4 
F ina l g irth
(cm  t r e e - ')  62.0 64.9 
%  g irth  increm en t 1.60 4.0

61.5

64.5 
6.0

60.5

64.1
4.0

59.0

61.3
4 .0

T ab le  Phy. 5. S o il m oisture percentage a t d ifferen t depths 
esta tes during su m m er m on ths

in  N ew  
o f  1988

A m b a d i a n d  K inalur

Soil dep th  (cm)
Soil m o is tu re  c o n te n t (% )

N ew  A m b ad i K in a lu r
January

0 -3 0
30-60
60-90

14.19
19.75
24.12

15.14
16.91
19.09

F ebruary
0 -30

30-60
60-90

13.22
18.0
22.1

11.32
14.02
13.22

M arch
0 -30

30-60
60-90

19.03
22.22
26.44

12.42
12.69
12.12

k.
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F ig u re  5. Phy. M o n th ly  ra in fa ll (M a rc h , 1987 to  F eb ru a ry . 1988) a n d  d ry  ru b b e r  yield 
(A pril, 1987 to  F e b ru a ry , 1988) in d iffe ren t e s ta te s  (1 , N ew  A m b ad i: 
2. M a la n k a ra ; 3, K u n d a i;  4 , P erin aad  a n d  5, K in a lu r)  (c lo n e  G T  1)
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5 P H Y S IO L O G IC A L  E V A L U A T IO N  O F  H E V E A  C L O N E S  IN  D IF F E R E N T  A G « 0 -  
C L IM A T IC  Z O N E S

T he investigations were co n tin u ed . H ow ever, the tr ia l a t  A g a rta la  w as ab an d o n e d , 
since the p lan ts were com pletely  dam aged  by severe hail s to rm . G ro w th  d a ta  in te rm s o f 
m ean g irth  reco rded  a t  th ree loca tions for 12 c lones a re  p resen ted  in th e  T a b le  P hy . 6. 
S tatistical analysis o f  th e  d a ta  ind ica ted  absence  o f  c lo n a l v a ria tio n s  a t  C E S  a n d  D a p c h a ri.  
T he grow th  difference was significant a t  M ud ig e re  a t 5% erro r. G en e ra l g ro w th  p e rfo rm an ce  
was 14-i less a t  D apchari and  30% less a t  M ud igere  w hen co m p ared  to  th e  p e rfo rm an ce  
a t C en tral E xperim ental S ta tio n  ( trad itio n a l area). T h e  p e rfo rm an ce  w as s ligh tly  be tte r, 
com pared  to  th a t in  the prev ious years.

C on tra ry  to  the general tren d , c lones P R  107 a n d  R R IM  501 show ed  2 4 %  a n d  7% 
ex tra  grow th  respectively a t D ap ch a ri. T he g ro w th  in h ib itio n  o f  c lo n es  PB  235, R R II  300 
and  R R II 118 was betw een 13-19% . C lones G1 I, R R IM  600 a n d  G T  1 sh o w  on ly  5-9% 
in h ib ition  in g row th  w hen co m p ared  to  th e  g ro w th  p e rfo rm a n c e  a t  CES. A t D a p c h a ri,  
m axim um  grow th  was a tta in ed  by P R  107 (28.7 cm ) fo llow ed by R R IM  600 (28.51 cm ) and  
R R H  300 (28.13 cm ).

A t M udigere, though  g ro w th  o f  a ll c lones w ere m u ch  less m a x im u m  g ir th  w as a t ta i ­
ned  by R R IM  600 (22.1cm ). P oorest g ro w th  p e rfo rm a n c e  w as seen  in G1 1 a n d  P R  107.

T ab le  Phy. 6. Growth o f  Rubber (g irth  in cm ) a t 5 th ye a r  a t trad itiona l (C E S , C he th a cka l)  
and  nontraditional (D apchari a n d  M ud igere) areas.

C lone C h e th ack a lNs D a p c h a r iNS M udigere*

R R II  300 33.02 28.13 21.75
PB 235 29.72 26.02 21.60
R R II  105 30.88 18.66 19.95
R R IM  600 31.55 28.51 23.12
G T  1 27.79 26.37 21.83
P R  107 23.09 28.70 17.34
G1 1 26.13 24.38 16.67
R R IM  501 24.33 26.07 20.06
R R II  118 32.18 26.36 20.05
R R IM  703 
T jir  1

32.90

33.10
21.00
26.00

24.41

21.10
R R IM  612 32.17 25.32 21.85
M ean 29.73 25.46 20.85S. E. 3.54 2.97 2.91

3.25
C .D  9.0-,

—

* S ignifican t a t  5 %  level 
N S - N o t Significant



<>. P E R F O R M A N C E  O F  R U B B ER  U N D E R  H IG H  E L E V A T IO N  S IT U A T IO N S
T h e  t . ia l  is an  ongo ing  o n e  and  is b e ing  co n tin u ed . G ir th  a tta in ed  in six years by 

v a rio u s c lo n es  in the h igh  and  low  elevation  co n d itio n s  is p resen ted  in  T a b le  P hy  7. In  the 
h ig h  e lev a tio n s m axim um  g irth  was reco rd ed  by d o n e  R R IM  600 (33.46 cm ), R R II 118 
(33.23 cm ) an d  R R IM  623 (32.71 cm ). In  c lo n e  R R IM  600 g ro w th  in h ib itio n  in high 
ciev a tio n  w as on ly  10% co m p ared  to  its  co n tro l in  low  eleva tion . M axim um  in h ib itio n  in 
g ro w th  d u e  to  high elevation  w as observed  in  c lo n es  LC B  1320, R R II  105, PB  6 /9 , R R IM  501 
a n d  G T  I.

T a b le -P h y . 7 . G irth (cm ) o f  different H evea  clones a t Poonoor  (P lains) and  W ynad  
(H igh  elevation)

C lo n e Poonoor** W ynad* % In h ib itio n

PB 28/59 40.93 30.77 24.82
R R II  203 46.80 32.16 31.28
PB  6 /9 31.76 19.58 38.73
R R I I  105 44.72 26.40 40.96
R R IM  612 43.91 32.12 26.85
R R IM  501 44.28 27.20 38.57
R R IM  605 39.74 26.68 32.86
G1 1 35.15 27.78 20.96
P B  5/51 40.36 27.44 32.01
P R  107 36.08 26.62 26.22
G T  1 44.97 28.28 37.11

R R IM  600 37.32 33.46 10.34

R R IM  623 44.01 32.71 27.32

T jir  1 37.75 29.75 21.19
L C B  1320 45.73 27.03 59.10

R R II  118 50.63 33.23 34.46

M ean 39.02 28.82 26.20

SE 10.03 3.47 —

C D  0.05 5.74 6.62 —

* S ign ifican t a t  5 % 
** S ign ifican t a t  1 %

7. IM P A C T  O F  U N U S U A L  D R O U G H T  O N  H E V E A  C L O N E S
T h e  tra d itio n a l ru b b e r  g row ing  a rea s  in th e  W est C o ast ex p e rien ced  unusual and  

severe d ro u g h t d u r in g  1986—87 because  o f  th e  fa ilu re  o f  N o rth -E a s t m o n so o n  a n d  post 
m o n so o n  rain s. D a ta  o n  so il m o is tu re  d ep le tio n s  in d iffe ren t e s ta te s  a n d  th e  a fte rn o o n  
lea f w a te r po ten tia ls  o f  d iffe ren t c lones w ere re p o rte d  earlie r. M o n th ly  yield  d a ta  w ere 
co llec ted  for d iffe ren t c lones in fo u r  lo ca tio n s  w ehre  soil m o is tu re  d ep le tio n s  w ere stud ied . 
T h e  m ean  m o n th ly  y ields o f  d iffe ren t c lones in th e  d ry  season  (Jan u a ry -M ay  1987) and  in tw o 
w et seasons (Ju n e -D ecem b er 1986 a n d  1987) a re  p resen ted  in T a b le  Phy. 8. T h e  yield d ro p  
in d iffe ren t c lo n es w as in th e  range  o f  36%  (G T  1) to  61 %  (T jir  I) w hen  co m p ared  to  the 
fav o u rab le  w et season  y ie ld  o f  1987. T h o u g h  th e  ab so lu te  yield  o f  c lo n e  R R II  105 was



high du ring  th e  d ry  season, p e icen t decline in yield was severe a n d  was co m p a ra b le  10 th a t  o f  
PB 235 In term s o f  p ercen t d ec lin e , d o n e  G T  1 w as su p e rio r. R R IM  600 an d  G l I w ere o f  
in te rm *Jia te  n a tu re  C lones T jir  1 and  R R II 118 w ere th e  m o st sensitive  ones.

T ab le-P hy . 8. M ean m onth ly  y ie ld s (K g h a )  o f  d ifferen t H evea clones in the  d ry  season

(January-M ay  1987) a n d  tw o  n<:t season (June-D ecem ber 1986 a n d  1987)

C lone

1986 
W et season

1987 
D ry  season

1988 
W et sea so n

R R IM  600 119 72 135

G T  1 94 54 84

PB 235 109 56 125

T jir 1 41 31 80

G l 1 126 73 123

R R II  105 160 92 192

R R II 118 108 51 126

8 W H O L E  T R E E  W A TER  R E L A T IO N S  IN  R E L A T IO N  T O  L A T E X  P R O D U C T IO N

In co n tin u a tio n  o f  th e  s tud ies on  th e  co m p o n en ts  o f  s o i l -p la n t  w a te r re la tio n s  in 
four H e\ea  ciones, d a ta  on  latex y ield, yield co m p o n en ts , so il m o is tu re  levels a n d  d iu rn a l 
changes in th e  com ponen ts  o f  p lan t-a trn o sp h e re  w a te r re la tio n s  w ere co llec ted  fo r  e ig h t 
m on ths a t C en tra l E x p erim en t S ta tio n  a n d  fo r six  m o n th s  a t  M a la n k a ra  Estate .

(a) Dry and w et season observations

Typical d iu rn a l changes in p lan t a n d  a tm o sp h e ric  fa c to rs  w ith  so il w a te r p o te n tia ls  
observed  in H evea, fo r c lones R R II  105 a n d  T jir  1 a r e  g iven  in  F igs. Phy. 6a, 6b , 7a  a n d  7b, 
fc r  d ry  season (A pril 1987) a n d  w et season  (D ecem b er 1987 /January  1988). O b se rv a tio n s  
ea rn e d  o u t d u n n g  D ecem b er 1987 - Ja n u a ry  1988 a re  given  as w et seaso n  o b se rv a tio n s  as 
there  w ere no  soil m o istu re  d efic its  d u e  to  p ro lo n g ed  N  E m o n so o n  ac tiv ity . T h e  soil 
m o istu re  d u rin g  the dry  sea so n  w as a ro u n d  -0 .2 0 3  M P a  in th e  0 -3 0  c m  lay er and  
d u rin g  the w et season , it w as -0 .0 5  M P a. T h e  p resen t o b se rv a tio n s  d u rin g  th e  d ry  season  
w ere carried  o u t in  th e  first week o f  A p ril a t  M a la n k a ra  a n d  th ird  week a t  C E S  T h o u eh  
th e re  w ere ra m s  o f  a ro u n d  2.5 m m  a n d  15. 0 m m  on  21.3.87 a n d  22.3.1987 a t  M a lan k a ra  
a n d  16mm a n d  32 tr.m  on  4 .4.1987 a n d  174 .1987, respectively  a t  C E S , th e  so il m o is tu ie  
below  the 30 cm  d ep th  w as below  the w ilting  p o in t, in d ica tin g  in co m p le te  rec lia ro ine  o f  th e  
soil w ater sta tu s  d u e  to  th e  scan ty  rain s rece ived . Very low  w ater p o ten tia ls  o f  t h f  leaves 
o bserved  d u rin g  a d ro u g h t survey, a n o th e r  s tu d y  c o n d u c te d  earlie r, w ere  co m p a ra b le  to  th e  
d ry  season  o b se rv a tio n s^  H ow ever, the la tex  tu rg o r  p ressures w ere Jinproved  in A p ril 
com pared  to  th e  values observed  in M arch , before  th e  rain s (F ig . Phy. 8) D a ta  o n  yield and  
yield com ponen ts  an d  co m p o n en ts  o f  w ater re la tio n s in d rv  and  [ L ,  .  ■
T ab les Phy. 9 and  Phy. 10, fo r C E S  a n d  M a i S n C ,V e s p e a iv d y .  ’  a rc



Tftuanfcovon tuf w'* *: *r

>  ^

IftuemfWIKM V* cm'* n ’)

F igu re  6a. Phy. D iu rna l changes in c o m p o n e n ts  o f  w a te r  re la tio n s  a n d  a tm o sp h e ric  
variab les in RR1F 105 d u rin g  d ry  season  (A p ril 1987). Soil m o istu re  
w as-0 .203  M P a  a t 0 -3 0  cm  d e p th  a n d  15-0 M P a  below  30 cm  d ep th .

F ig u re  6b. Phy. D iu rn a l ch anges in  c o m p o n e n ts  o f  w a te r re la tio n s  a n d  a tm o sp h e ric  
variab les in R R II  105 d u rin g  w et season . S o il m o istu re  w as -0 .0 5  M Pa,



L» rt« vessel Tiwcon (**>•«>

F igu re  7a. Phy. D iu rna l changes in co m p o n en ts  o f  w a te r re la tio n s  a n d  a tm o sp h e ric  
v ariab les in T jir  1 d u r in g  d ry  season.

F igu re  7b. Phy. D iu rn a l changes in co m p o n en ts  o f  w a te r  re la tio n s  a n d  a tm o sp h e ric  
v ariab les in  T jir  1 d u r in g  w et season.



Peak XSS (cm h ' 1) r g (s cm"’) Tn ^  cm 2 s )

F ig u re  8. P hy . C h anges in  c o m p o n e n ts  o f  w a te r re la tio n s  viz. le a f  w a te r p o te n tia l „ * f);
la tex  vessel tu rg o r  (P lv); la tex  so lu te  p o t e n t i a l ^ * ) ;  xy lem  sap  speed  (X SS); 
s to m a ta l resis tan ce  (rg) a n d  tra n s p ira tio n  (T n) d u r in g  th e  ca tc h -u p  p h e n o ­
m en o n  in  R R I I  105 a n d  R R II  118,
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D ry season: R esu its ind ica te  significant v aria tio n s d u rin g  d ry  season  in  y ield  a n d  yield
com ponents betw een R R II 105 a n d  R R II  118 a t  C ES. A t M a lan k a ra , on ly  to ta l  y ield , 
in itial flow  ra te  and  plugging index  w ere fou n d  to  be sign ifican tly  d iffe ren t w hile  ru b b e r  
co n ten t d id  n o t show  any  varia tion  betw een  G1 I a n d  T jir  J. O f  a ll th e  c lo n e s  R R II  105 
show ed h igher yield t r e e - 1 t a p - 1. O f all the  physio logical param e te rs , m in im u m  resistance  
d id  n o t show  any  v aria tio n  betw een  th e  c lones s tu d ied . A t M a la n k a ra , a ll th e  c o m p o n e n ts  
o f  w ater re la tions w ere found  to  be non -sign ifican t be tw een  G1 I a n d  T jir  1, o th e r  th an  
m axim um  tu rgo r, tran sp ira tio n  ra te s  and  cu m u la tiv e  xy lem  sap  speed  (T ab le  P hy . 10).

W et season: Y ield and  yield co m p o n en ts  w ere found  to  be  sign ifican tly  d iffe ren t betw een
R R II  105 and  R R II 118. O nly  plugging  index  w as fou n d  to  be  sign ifican tly  d iffe ren t betw een  
G1 1 a n d  T jir 1 a t  M alan k ara . O f all th e  co m p o n en ts  o f  w a te r  re la tio n s , on ly  m in im u m  
s to m ata l resistance d id  n o t show  any  s ign ifican t v a ria tio n  in  R R II  105 a n d  R R II  118. B ut 
in  G l 1 a n d  T jir 1 n o  sign ifican t d ifferences w ere n o ticed  in  a ny  o f  th e  p a ra m e te rs  s tu d ie d .

(b) C atch-op phenom enon:
O bservations on  th e  above  p a ram e te rs  w ere reco rd ed  in A p ril, M ay , S ep tem b er 

O c to b e r, D ecem ber 1987, and  Ja n u a ry -M arch  1988 a t  C ES a n d  A p ril-Ju n e  a n d  O c to b e r , 
D ecem b er 1987 a t  M alankara . M on th ly  o b serva tions w ere n o t tak en  up  d u e  to  heavy  ra in s  
d u rin g  ih e  said  p e rio d . D a ta  (F igs. Phy. 8 a n d  Phy . 9) in d ic a te  th a t le a f  w a te r  p o te n tia ls  
and  xylem  sap  speeds w ere in th e  m axim um  a f te r  th e  re s to ra tio n  o f  com p le te  so il m o is tu re  
sta tu s, ie., fro m  th e  m id d le  o f  Ju n e  onw ards. T ran sp ira tio n  ra te s  w ere a lso  fo u n d  to  be high 
d u rin g  th e  w et seasons. T h e  soil m o istu re  levels w ere fou n d  to  be a t  field  c a p a c ity  (-0 .0 3  to  
-0 .0 5  M Pa). F u rth e r, d ro p  in  le a f w ater po ten tia l, xy lem  sap  speed  a n d  tra n s p ira tio n  a n d  a 
rise  m  s to m a ta l resistance  w ere no ticed  in M a rc h  1988, w ith  th e  o n se t o f  s tre ss  s itu a tio n  
a t  C E S  in  c lones R R II  105 a n d  R R II  118 (F igs. P h y . 8 a n d  P hy . 9).

(c ) E ffect o f w intering:

C hanges in  p la n t p a ram e te rs  like  la tex  vessel tu rg o r , la tex  so lu te  p o te n tia ls  a n d  
xylem  sap  speed  w ere observed  d u rin g  w in te ring  in  R R II  105 a t  C E S , d u rin g  
f-ebruary  1988. R esu lts in d ica te  th a t xylem  sap  speed  w as c o n s id e rab ly  re d u ced  d u rin g  w in ­
tering . U te x  vessel tu rg o r  d ro p s  dow n  to  0 .2 -0 .25  M P a  a f te r  ta p p in g , a n d  th e  re b u ilt-u p  
was n o ticed  a t  a ro u n d  m id -day  suggesting th a t absence  o f  tran sp irac io n a l s tre ss  w o u ld  speed  
u p  th e  reco u p m en t o f  w ater fo r  tu rg o r  m ain ten an ce  (F ig . Phy. 10).

■ V s  ° ^ served  lro m  th e  p re se n t s tu d ie s  th a t th e  tu rg o r  p re ssu re  in th e  la tex  vessels 
a rm in g  S ? /  ! h '  fl M P a  , R 5 p  105 w as J'° u n d  to  m a in ta in  b e tte r  tu rg o r  o f

£ \ f n,nS  fl° W P e r ,o d - T h e  tu rg ° r  w ith in  th e  d ra in a g e  a re a  is m ain ly
<C W Dg r * * u  ,T h e  co n tin u cd  lo ss ° f  tu rg o r  is a sso c ia ted  w ith  the 

co n tin u ed  rem oval o f  latex from  th e  la tic ife ro u s system . , H ow ever, c lo n e  R R I I  105 was 
found  to  m ain ta in  be tte r tu rg o r  in sp ite  o f  h ig h e r la tex  y ield . T h is  c o u ld  be  d u e  to  h ig h e r 
w ater s ta tu s  o f  xyl?m  tissue in th e  m o rn in g  h o u rs . T h is  is even  e v id en t fro m  th e  
h igher in itia l flow  ra te  in R R II 105 w h ich  is a sso c ia ted  w ith  p re -d aw n /p re - tap p in g  
tu  g o r  p ressure o f  th e  latex vessels. In  we, season , u n d e r  ad e q u a te  soil S u r e  f i e ?  
in itia l flow  ra te  a n d  low er p lugging  index  m ig h t en h an ce  th e  la tex  yield in a ll c lo n es. ’

Tj*r l , * ( |? T w h « r ^ c o m p a re d 0 t ^ R ^ I l '^ l M ^ c v e n ^ h ^ u / h ^ s a p ^ o v f ^ r a t e  ^
R R II  105. In sp n e  o f  a  b e tte r  p lan t w ate r sta tu s , R R II  105 was found ' to  m afn tS in  ?  I 
s to m ata l resistance, w h ich  m ig h t be a n  a d a p tiv e  fea tu re  S t« m iio i V  j  , h ig h e r 
any  sign ifican t v aria tio n  a t  p£»k h o u rs  d ,d  " o t show
these  c lones d o  n o t behave d ifferen tly  a t  t h e S  o f  m a J S i I l  S , ' Dg u  p0SS,K " y  Uiat 
ev iden t th a t c lona l v a ria tio n  in  s to m a ta l b ehav iou r p lays a  v ita l ro le  !-'S "  ‘S
ab le  p la n t w ate r s ta tu s  w hich  re su lts  in h igher yield R R ii  i n ?  „  m a in ta in in g  a  la v o u r-  
« , e r  u p tak e  tn sp ite  o f  low er a  +



F ig u re  9. P hy . C hanges in  co m p o n en ts  o f  w a te r re la tio n s  d u r in g  th e  c a tc h -u p  p h enom enon  
in G l 1 a n d  T j i r  1.
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F ig u re  10 Phy. D iu rn a l changes in  la tex  vessel tu rg o r , la tex  so lu te  p o te n tia l  a n d  xylem  sap  
speed  in  R R I I  105 d u rin g  w in te ring .

w ater sta tu s  in R R II  105, w hich  resu lts  in  h igher la tex  flow  ra te , c a u se d  by h ig h e r tu rg o r. 
Slightly  low er la tex  so lu te  p o ten tia ls  in th e  d ry  season  m ig h t a lso  c o n tr ib u te  to w a rd s  the 
tu rg o r  m ain tenance . Latex so lu te  p o ten tia ls  w ere fou n d  to  increase  d u rin g  flow  d u e  to  the 
influx o f  w a te r, w h ich  show ed a  recovery  to w ard s  th e  e n d  o f  flow .

B ased o n  th e  d iu rn a l p a tte rn s  o f  w ater re la tio n s s tu d ie d , d a ily  tra n sp ira tio n  ra tes , 
cu m u la tiv e  sap  flow  ra te s  a n d  re la tiv e  ra tio s  o f  tra n sp ira tio n  to  p o te n tia l  e v a p o tra n sp ira tio n  
w ere co m p u ted  in  w et and  d ry  seasons. T h e  re la tive  tra n sp ira tio n  r a tio  (tra n sp ira tio n  
co-effic ien t) was fo u n d  to  be  sign ifican tly  d iffe ren t betw een  R R II  105 a n d  R R II  118 d u r in g  
bo th  w et a n d  d ry  seasons. B ut G l 1 a n d  T jir  I d id  n o t show  any  v a r ia tio n . T h is  value 
has been  fou n d  to  ch an g e  fro m  0.1 in d ry  season  to  1.1 in w et season . R R I I  105 
w as fou n d  to  have  low  tran sp ira tio n . T h is  p a ra m e te r  c a n  be used  a s  a to o l fo r  s tu d y in g  
w ater req u irem en ts  o f  tree  c ro p s  w here  use o f  lysim eters becom e ted io u s . I t  is a lso  o b served  
th a t tra n sp ira tio n  ra te s  w ere h igher in th e  a f te rn o o n  h o u rs  w hen  th e  v. p . d . is h ig h , even 
though  m ax im um  sto m a ta l open ing  w as seen in th e  m orning .

T hese s tud ies  a lso  ind ica te  th a t in R R II  105 be tte r w a te r re c o u p m e n ts  w ere no ticed  
in sp ite  o f  low er A  i '  values, ind ica tin g  low er ro o t res is tan ce , resu ltin g  from  e ith e r  h ighci 
ro o t in tensity  o r ro o t p erm eab ility  to  w ater. T h ough  c lo n a l v a r ia tio n s  in tu rg o r  p re ssu re  
a re  sign ifican t, th e  seasonal v aria tio n s a re  n o t h igh  from  A p ril  o n w ard s. H o w ev e r, low



\nTfhl were obsf rved at C.ES in March. Other qualitative changes induced by drought
of d lta  Vs fn progres?1” *** imPortant in regulating latex flow. Further processing

9. L IG H T  A V A IL A B IL IT Y  O N  G R O U N D  S U R F A C E  IN  H E V E A  P L A N T A T IO N  
D U R IN G  IM M A T U R E  P H A S E

availah lpa t a K nnu/W h re^ j r e ™cP ts on many c ro P  p la n ts  a re  now  b eco m in g  increasing ly  
d iffe ren t o f  a  ?£  ligh t in tensity  o n  g ro u n d  su rfaces u n d e r  im m atu re  H evea  d u rin g
in lnpT tm o fh  g ' * f  Would be usefu l fo r selecling  c ro p  species fo r  in te rc ro p p in g  and  
a v J u a S f  J f  n h l  o f  m .te rc rops. A  stu d y  has been  in itia ted  to  q u an tify  the
c iuadreK  o f  laifrl K?i y ac tiv e  ra d ia tio n  (P A R ) in differen t o n e  m e te r  square
q u a d re ts  o t  land  below  im m a tu ie  H evea  c anop ies .

-ire <w*h £ [o u n d  su r â c e  f ° r th re e  y ea r o ld  im m atu re  p la n ta tio n s

P h y - " • T a b l c  P h y - 11 e iv e s  , h e  “ , e m ° r  la n d  s u r f a " s
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F ig u re  11. Phy . L igh t av a ilab ility  in  th ree  y ea r o ld  H evea  p la n ta tio n  (c lo n e  PB 260) 
p lan ted  w ith^the sp ac in g  6.25  m  x  3.0 m  81-100%; 61-80%:



T ab le-P hy . 11. A vailab ility o f  photosynthetica lly  active radiation (P A R )  on  d ifferen t p a r ts  
o f  the ground surface under im m ature canopies o f  d ifferen t ages.

%  o f  ligh t A rea  in  M 2

availab le 1st year 
PB 217 

5.14 3.6

2nd  year 
PB 217
4.2 3.0

3 rd  y ea r 
PB 260 

6.25 3.0

4 th  y e a r 
PB  310

6 .7  3.0

81-100 9.6 6.6 5.5 2 .2

(72.7) (54.5) (35.7) (14 .3)

61-80 3.6 5.5 5.5 9.9

(27.3) (45.5) (64.3) (64.3)

41-60 3 .3)
(21.4)

F igu res  in th e  paren theses  in d ica te  th e  per cen t o f  a re a  u n d e r  d iffe ren t levels o f  light.

T he above in fo rm a tio n  w ou ld  be  usefu l n o t on ly  in  se lec tio n  o f  in te rc ro p s  and  
lo ca tion  o f  p lan ting , b u t a lso  in  th e  p red ic tio n  o f  th e  y ield  p o te n tia ls  o f  th e  in te rc ro p s . 
T h e  d a ta  p resen ted  is on ly  p re lim in a ry  a n d  m o re  o b se rv a tio n s  a re  b e ing  m ade.

10. R E IN V E S T IG A T IO N  O N  T H E  E F F E C T IV E N E S S  O F  C A L C IU M  C A R B ID E  
S T IM U L A T IO N  U S IN G  A M O D IF IE D  M E T H O D  O F  A P P L IC A T IO N

A  new  tr ia l w as tak en  u p  to  eva lu a te  th e  effectiveness o f  ca lc iu m  c a rb id e  s tim u la tio n  
o f  co n v en tio n a lly  tap p ed  a s  w ell as p u n c tu re  tap p ed  trees o f  c lo n e  R R IM  600 in BI ] panel 
stage. T h e  m e th o d  o f  ap p lic a tio n  o f  ca lc iu m  c a rb id e  w as a s  re p o rte d  by  S o u th  C h in a  
A cadem y  o f  T ro p ic a l crops. T h e  tre a tm e n ts  in c lu d ed  w ere

4 X 4  P l/4 0  d /2  6d/7. E T  5% . T A  2(2). 12/y (m )
4 x 4  P I/4 0  d /2  6d /7 . C a C 2. Sa(20). 24/y (2w)
1/2 S d /2  6d /7 . C a C 2. S a (20). 24/y (2w)

1/2 S d /2  6d /7 . E T  5 % . B a3(2). 6 /y /(2m ) a n d  1/2 S d /2  6 d /7  (C o n tro l).

T h e  ex perim en t w as la id  o u t in a  co m p le te ly  ran d o m ised  design  o n  sing le  tree  sing le  
p lo t basis. P re - tre a tm e n t y ield  o f  178 trees  w ere re c o rd e d  fo r five tap p in g s in D ecem b er 
1987. T rees w ith ex trem ely  h ig h  o r  low  yield  w ere re jec ted . T h e  rem a in in g  tre e s  w ere 
ran d o m ly  assigned  to  each  trea tm en t. E ach  tre a tm e n t co m p rised  o f  ten  tree s  a s  ' ren li-  
c a te s . 1

A  30 cm  lo n g  hollow , p e rfo ra ted  bam b o o  p ipe  w as fixed in th e  so il, 15-20 cm  
aw ay from  th e  tree , a d ja c e n t to  th e  tap p in g  panel. T w en ty  gm  ca lc iu m  c a rb id e  g ran u les  
was sp rin k led  a ro u n d  th e  neck  ol th e  bam b o o  p ipe  a n d  covered  i s in g  a  p o rc e la in  cup

F o u r  vertic a l ban d s o f  40 cm  leng th  w ere m ad e  o n  th c  tree , 20 cm  a b o v e  th e  bud  
u n io n  a n d  4  p u n c tu re s /b an d  w ere m ad e  on  e ach  tap p in g  in th e  ca se  o f  tre a tm e n ts  Wl“ h  
p u n c tu re  tapp ing . C a C , s tim u la tio n  w as rep ea led  a t 15 d ays in te rva l, w here™  e h ep h o n  

i ’S a p p t a t T o T  ° ” ce  *  m 0n th  fo r  » ■ " » »  'W " 'S .  a n d  a ,  60 d  ^  in te ™ l



The first s t im u la tio n  was ca rr ie d  o u t in D ecem b er  a n d  lap p in g  co m m en ced  on  2nd 
Jan u a ry  1988. T ree-w ise y ield  w ere c o llec ted  by c u p  co ag u la tio n  m eth o d . T h e  m ean 
yield  o b ta in ed  fo r th e  in itia l five m o n th s o f  th e  tr ia l a re  presen ted  in  Fig. Phy. 12. 
T h e  yield d ifferences w ere sign ifican t a t  5 %  e rro r . H a lf sp ira l a lte rn a te  daily  lapp ing  
system  w ith CaC> stim u la tio n  gave th e  m ax im um  d ry  ru b b e r  y ie ld . T h e  y ield  (g  tree—* 
l a p - 1) in  th is  trea tm en t was 73 p e rcen t h ig h e r th a n  th a t u n d e r  1/2 S d /2  c o n tro l. T his was
5.) p e rcen t h igher th a n  th e  y ield  o b ta in ed  w ith  e th ep h o n  s tim u la tio n  u n d e r  th e  sam e tap p in g  
system . S im ila rly  w ith p u n c tu re  tap p in g  system  also  h ig h e r y ield  w as o b ta in ed  w ith  C aC 2 
s'.im a la tion  w hen c o m p a re d  to  e th ep h o n  s tim u la tio n . H ow ever, p u n c tu re  tap p in g  w as 
f o j i J  to  b ;  !:•;» erTeeiive th a n  co n v en tio n a l tap p in g  system , a n d  th e  d iffe rence  betw een 
c i lc iu m  c a rb id e  a n d  e th e p h o n  effects w as non -sign ifican t.

D ry  R u b b e r  Y i e l d  ( g )  t r e e " 1 t a p "

C a  C ,  +  i s  d / 2

F ig u re  12. P hy . M ean  d ry  ru b b e r  y ield  (g  t r e e - '  ta p -» )  u n d e r  v a iio u s  tre a tm e n ts

11. E F F E C T S  O F  D IF F E R E N T  E X P L O IT A T IO N  S Y S T E M S  O N  T H E  Y IE L D  O F  
M O D E R N  H E V E A  C L O N E S

T h e  tr ia l w as co n tin u ed  a n d  d a ta  o n  yield  a n d  a sso c ia ted  param e te rs  w ere co llec ted . 
M ax im um  yield  w as ob ta in ed  from  trees u n d e r  I 2 S d /2  6d,/7 system  o f  tap p in g  (T ab le  Phy. 
12). T h e  d iffe re n c e in  y ield  b etw een  1/2 S d /2  6 d /7 a n d  1/2 S  d /3  6d /7  w as re d u c d  fro m  23.6% 
to  14.5% d u r in g  th e  seco n d  year. In  the  1/2 S d o u b le  c u t  ch an g e  over system  th e  yield 
d iffe ren ce  w hen co m p ared  to  1/2 S d /2  system  was m ore  in  th e  seco n d  year. H ow ever, 
in th e  seco n d  y ea r a lso , y ie ld  p e r  ta p p in g  w as h ig h e r fo r 1. 2  S d ..3  system  "(TabJe-PiVy. 12). 
P lugg ing  in d ices  w ere h igher w ith  low  freq u en cy  o f  tap p in g . T h e  g ir th  in c re m e n t w ;s:noL . 
s ta tis tic a lly  sign ifican t fo r  th e  trees  u n d e r  d iffe ren t system s o f  tap p in g . P lugging  in d tf r  an<i 
d .r .c .  w ere low er fo r m ore  freq u en t tap p in g  (T ab le  Phy. 12). -T hough"not s ta tm rra r l l r  
s ig n ifican t, b row n  b ast in c id en ces  w ere n u m erica lly  h igher in  p lo ts  u n d e r  1/2 S d /2  system .



T ab le-P hy . 12. Annual yield, m ean y ie ld  per tap . m ean dry  rubber content a n d  p lugging  index  
o f  clone R R I I  105 subjected  to  d ifferen t tapping .systems.

T ap p in g  system D ry  ru b b e r  y ield** 
(k g /120 trees/year)

D ry  ru b b e r  
y ield  p e r  tap** 
(k g /120 trees)

M ean  I 
d . r. c. 

(%)

P lugg ing In d ex  1

W et season D ry  season

1/2 S d /2  6d/7 1160 (100)T 8.74 36.6 2.68 5.46

1/2 S d /3  6d/7 993 (85.6) 11.03 40.0 3.16 7.74
2 x  1/4 S d /2  6d /7  ( t ,t)  786 (67.8) 5.55 41.5 3.55 7.82

C D  (0.05) 7.9 0.514 - - -

♦♦Significant a t  1% erro r
T  F igu res  w ith in  b rack e ts  d en o te  p e r  cen t o f  1 /2  S d /2  6d /7  system
1. S ta tis tic a l ana lysis n o t done

12. E F F E C T S  O F  D IF F E R E N T  P E R IO D S  O F  R E S T  O N  Y IE L D

A s a  p re lim in ary  s tu d y  a n  ex p e rim en t w as in itia ted  in  1986 on  a  sm all sca le  tr ia l a t  
C E S  on  c lo n e  PR  107 d u rin g  B 0 2 p an e l stage . T h e  ex p erim en t w as la id  o u t o n  a ra n d o ­
m ised  block  design  a n d  d e ta ils  o f  tre a tm e n ts  a re  g iven  in T a b le  Phy. 13. T h e  y ield  d a ta  
co llec ted  d u rin g  1987-88 w as sum m arised  an d  s ta tis tic a lly  analy sed . O ne  y e a r  d a ta  show s 
th a t  trees given  sum m er rests  fo r o n e  o r  tw o  m o n th s fo llow ed by  re g u la r  tap p in g  w ith  rain  
g u a rd s  gave sligh tly  b e tte r  y ie ld  th a n  th e  trees regu la rly  tap p e d  in a ll th e  m o n th s . H ow ever, 
th e  y ield  o b ta in ed  fro m  trees w ith  tw o m o n th s ’ re s t p e rio d s d u rin g  r a in y  seaso n  w as in fe rio r. 
In  trea tm en t w ith  recovery  tap p in g , sym ptom s o f  b row n b ast w e re  o b served  w h ich  m igh t 
have led  to  low  y ield. In  genera l, trees rece iv ing  rest p e rio d s w ere fo u n d  to  g ive b e tte r  yield 
d u rin g  th e  p e rio d  o f  p eak  y ield. S ince  th e  d a ta  is on ly  fo r  o ne  y ea r, n o  g en e ra lisa tio n  can  
be  m ad e  a t  th is  stage.

13 O N  F A R M  T R IA L  F O R  T H E  T R E A T M E N T  O F  B R O W N  B A ST
W IT H  A Y U R V E D IC  O IL

F o r  th e  tr ia l e ig h t la rg e  h o ld in g s covering  a n  a re a  o f  57.68 h a  a n d  19 sm a ll h o ld in g s
w ith  a  coverage  o f  29.49 h a  ( to ta l  87.17 ha) w ere se lec ted  in  1987. 292 litre s  o f  o il w as
supplied  in  D ecem b er 1987 to  th e  h o ld in g s se lec ted . F u r th e r  40 litres  o f  o il w as supplied  
to  tw o o f  th e  large h o ld in g s selected  ea rlie r, d u r in g  th is  y ea r a lso . W hile  supp ly ing  th e  oil 
i ts  ap p lica tio n  w as exp lained  a n d  dem o n stra ted .

14 O N  F A R M  T R IA L  F O R  T H E  T R E A T M E N T  O F  P IN K  D IS E A S E  W IT H  
A Y U R V E D IC  O IL

T en  sm all h o ld ings covering  a n  a rea  o f  22 .4  h a  w ere se lec ted  fo r th e  tr ia l a n d  40 
litres  o f  oil w as supp lied . T h e  tre a tm e n t w as ex p la in ed  a n d  d e m o n s tra ted .

15. IN T E R C R O P P IN G  M E D IC IN A L  H E R B S  IN  R U B B E R  P L A N T E D  A R E A S

i s  ka ThC k ial s*?r t e d ,a t ? ES C h e th a k a l d u r in g  last year w as co n tin u ed  S o  fa r  nea ilv
1.3 ha  w as b ro u g h t u n d e r  in te rc ro p p in g  w ith  m ed ic in a l p lan ts A n a  ■
th a t  m ay cause least so il d am age  h as  been  w orked  o u t and  developed . T he device d e v e lo n S  
a  th e  tren ch  p lan tin g  system . A b o v e  th e  p lan ted  row , a  c o n to u r  b fo to tfc l?  b u n d T t h
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m inim um  3 (M 0  cm  heigh t was taken  w here su itab le  p erenn ia l sh a d e  lov ing  p ta m  is
raised. StrobUanthus h acn im us,  again a m ed ic ina l herb , w as identified  fo r th is  pu rp o se . T h is  
b und  will he useful even o therw ise  in the n o rm al cou rse  tha t m ay lead to  n a tu ra l te rrace  
fo rm ation . T he bund how ever w ill have to  be ra ised  every 3 o r  4 years. T ren ch es lo r  p lan tin g  
arc  k j be tak en  in betw een bunds. In  th is  styslem , on ly  3,4 d ep th  o f  th e  tren ch  is to  be 
filled w ith top  soil, to  p lan t the se lec ted  species. It is estim a ted  th a t by th is  m e th o d  I- .0 0 0  
n os o f  ‘K o d u v e lr ,  o r  18,000 nos o f  ' K a rim k u ru n ji ' o r  36,000 nos o f ‘S a rp a g a n d h i p lan ts  
can  be p lan ted  per ha. A t CES C h eth ack a l the  follow ing  n o s  o f  p la n ts  w ere estab lished  
so far.

1. Adathoda bedonvnie  (C heria  ad a lo d ak am ) -  1250 N o s

2. Adathoda vasica (V alia  ad a lo d ak am ) -  250 „

3. Rawolfia serpentina  (S arp ag an d h i) -  500 „

4. H o lo s ten m a  annulare (A d ap a th iy an ) -  7 5 0 ,,

5. Plumbago rosea  (K o d u v e li)  -  2 5 0 ,

6. K aen ferria  rotunda  (C hengazha k izhangu) 2 0 0 ,,

7. K . galanga (K ach o lam ) -  750  „

8. A lpin ia  ga langa  (A ra th a )  - 7 5 0 , ,

9. S id a  rhom hifolia  (K u ru m th o tty )  1 000 ,,

10. Peuraria sp. (K a ttu  payar) -  10 „

11. D esm odium  sp. (K a ttu zh u n n u ) -  10 „

12. S trobilanthus haenianus (K a rim k u ru n ji)  -  2 5 0 0 0 ,.

T h e  species c ited  a re  re ta in ed  a s  n u c leu s p lan ts  fo r fu r th e r  m u ltip lica tio n  and  
d is trib u tio n  to  in terested  p lan te rs . W ith  th e  ava ilab le  p lan ts , a n  a re a  o f  m o re  th a n  15 ha 
can  be in te rc ropped  nex t year.



Rubber Chem istrq, Phqsics & Technology

1 D E V E L O P M E N T  O F  S O L A R  D R IE R  F O R  S H E E T  R U B B E R

S o la r d r ie rs  a re  being  u sed  in  d ry in g  a g ric u ltu ra l p ro d u c ts  like  pad d y , g inger e tc . and  
so la r  h ea te rs  a re  b e ing  used  in m any p a r ts  o f  th e  c o u n try  fo r  p ro d u c in g  h o t w ater. Sheet 
ru b b e r  is n o rm ally  d r ie d  e ith e r  in sm oke  h o u ses  o r  in h o t a ir  d r ie rs , th e  la tte r  is n o t p o p u la r 
in In d ia . The h igh  co st o f  firew ood has m ad e  sm oke  d ry in g  very expensive, and  a s  a 
resu lt, m o st o f  th e  sm all h o ld e rs  in  In d ia  a re  d ry in g  shee t ru b b e r  in  th e  op en  sun . T h is  has 
resu lted  in th e  p ro d u c tio n  o f  low er qu a lity  shee t ru b b e r. In o rd e r  to  red u ce  th e  c o s t o f  
d ry in g  a n d  im prove  th e  qu a lity  o f  shee t ru b b e r, a  so la r  d r ie r  has been  designed  a n d  fa b r i­
c a te d  a n d  its  p e rfo rm an ce  is being  eva lua ted .

T h e  b ro a d  sp ec ifica tio n s  o f  th e  d r ie r  a re  a s  follow s.

1. C a p a c ity  _  goo k g  (d ry  w eigh t) per ch a rg e  (1600 shee ts o f
6 0 0 x 3 7 5  x  3 (m m )

2. S o u rc e  o f  h ea t _  S o la r  energy  a lo n g  w ith  a su b sid ia ry  hea t
so u rce  u sing  firew ood

3. T y p e  o f  lo ad in g  _  U sing  tro llies
4 . D im en sio n s o f  a tro lley  —  1200 x  900 x  1750 (m m )
5. D im ensions o f  d ry in g  ch a m b e r  —  5400 x  3000 x  1800 (m m )

6. B low er c a p a c ity  —  C a p a b le  o f  de liv e rin g  1 - 5 m  p e r  second
7. M o n ito r in g  in stru m en ts  —  10 p o s itio n  te m p e ra tu re  in d ic a to r
8. C o n tro l —  A n a i r  vane  c o n tro l fo r a lte rn a te  h ea ting  and

tem pering
9. A rea  o f  so la r  p an e l — 8 p ane ls  o f  1800 x  1200 (m m )

T h e  desig n  o f  th e  d r ie r  was m ad e  in c o n su lta tio n  w ith  th e  Energy  S o c ie ty , N ew  D elhi. 
T h e  co n s tru c tio n  o f  th e  d r ie r  w as m ad e  on  R C C  c o lu m n s  w ith  a n  R C C  ro o f  having  a  slope 
o f  a p p ro x im a te ly  10° fac ing  so u th . T h e  w alls w ere m a d e  o f  m ud a n d  b rick . T h e  b o tto m  
s ide  o f  th e  R C C  ro o f  w as given a th e rm o c o l lin in g . A  150 m m  layer o f  c in d e r  w as p rov ided  
below  th e  c o n c re te  floo r fo r in su la tion . T h e  so la r  co lle c to rs  w ere flat p la te  type  w ith  a lu ­
m in ium  shee ts  c o a ted  w ith a  se lec tive  co a tin g  a c tin g  a s  th e  a b so rb e r  a n d  to u g h en ed  glass 
fo r  g lazing . T he co llec to rs  w ere in sta lled  o n  th e  ro o f  to p  in tw o  ro w s a n d  b o th  row s w ere 
c o n n e c te d  to  th e  b low er th ro u g h  in su la ted  d u c ts . A  p h o to g rap h  o f  th e  so la r  d r ie r  is 
g iven in Fig. C h e m .l.

T h e  follow ing  s tu d ie s  have  been  m ad e  using  th e  d rie r.

1. R a te  a n d  ex ten t o f  tem p era tu re  a tta in m e n t in  th e  ch a m b e r  a n d  th e ir  re la tio n  to  sun  ligh t 
in tensity .

2. R a te  and  ex ten t o f  d ry in g  shee t ru b b e r  a n d  th e ir  re la tio n  to  th e  te m p e ra tu re  a n d  a ir  
flow  in th e  ch am b er.

3. Q u ality  o f  th e  shee t ru b b e r  d r ie d  in th e  so la r  d r ie r  in co m p ariso n  w ith sm oke  d ried  
sheets.

4. E x ten t o f  fuel sav ing  o b ta in e d  in  th e  so la r  d rie r.

T ab le -C h em . I gives th e  te m p e ra tu re  realised  in side  th e  d r ie r  a t  v a rio u s levels o f  so la r 
in tensity . It m ay be seen th a t even  o n  a  p a rtia lly  c lo u d y  d ay , th e  tem p era tu re  in th e  d r ie r  
c o u ld  be ra ised  ab o v e  4 5 °C . H ow ever, on ly  w h en  th e  sun  is very b rig h t a n d  th e  so la r  m eter 
read in g  a b o v e  100. a  te m p e ra tu re  a b o v e  5 0 °C  co u ld  be realised . T h e  m ax im um  tem p era tu re
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E r ^ r dpSn 0 0 n a n d ,h iS O W M  b e m a in la ™ d **0«* 3 O 'c lo c k ,  a f te r  w hich

= s s l s l l g i i s ^ a
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^ • S S H - S S E ^ f S f 1^d u r in c  th e  su m m er m o n th s r» • i . j  - ru b b e r. T h is  o b se rv a tio n  w as m ade 
be m o re  “ ’"S cloUd> d a »s’ ,l ,c  co n su m p tio n  o f  firew ood w ould

2. S T U D IE S  O N  E P O X ID A T IO N  O F  N A T U R A L  R U B B E R

c e n tre SEo T a indae x in. i l , ? ^ f m if l " ? ? ] “  in  Wrh ic h  OX« en a ,o m s  a re  « M « d  to  u n sa tu ra ted  
b a c k b o n e  has been  renort^H  t A<M".'on o f  cyc lic  oxygen a to m s to  th e  n a tu ra l ru b b e r  
b a c k b o n e  has been  rep o rted  to  im prove  its o il resistance  a n d  a ir  p e rm eab ility  c h a ra c te r is tic s  
T h e  p ro p e rtie s  01 epox id ised  n a tu ra l ru b b e r  d ep en d  n o t on ly  on  Ih T e x te n ?  o f  e p o x id a  on

e p L t d W ^ u  ® ™ b £ r Si f , n T C ti0m ' « *  i - «  com m erc ia l p « « p e c ts  ^)fepoxiaiseci n a tu ra l ru b b e r  in In d ia , a  p ro je c t w as ta k e n  u p  to  s ta n d a rd ise  th e  m ethod  o f  
p rep a ra tio n  o f  ep o x id ised  n a tu ra l ru b b e r  d iffe ren t levels o f  e p o x id a tio n

ri i Ari Pe ra c 2tic ac id  h as  been  rep o rted  to  be  a n  idea l reag en t fo r  p re p a rin g  eDoxi-
disedI n a tu ra l ru b b e r  th is ch em ica l is very expensive a n d  is n o t S s i ly  av a ilab le  i l  K  
T h e re fo re , th e  m e th o d  being s ta n d a rd ise d  is based  on  th e  re a c tio n  betw een  p erfo rm ic  acid  
a n d  n a tu ra l ru b b e r  in  la tex  stage, th e  p e rfo rm ic  a c id  b e ing  p ro d u c e d  in situ T h e  variable* 
n lrn r iH   ̂ “ “ “ “ ra lio n  o f  fo rm ic  ac id , m o la r  ra tio  betw een  fo rm ic  ac id  a n d  hydro»en  
p erox ide  d ry  ru b b e r  c o n ten t o f  la tex , tim e a n d  te m p e ra tu re  o f  reac tio n  s tab ilis in g  system  
used fo r  th e  latex a n d  m e th o d  o f  recovery  o f  ru b b e r  fro m  th e  re a c tio n  m ed ium .

. i 1 , '^ ,c ^ e c t .°* tb e  d iffe ren t v a riab les  o n  th e  p ro p e rtie s  o f  th e  ep o x id ised  ru b b e r  has heen 
s tu d ie d  w ith  a  v iew  to  id en tify ing  th e  re a c tio n  c o n d itio n s  s u i t a b t e T r  p S i r i n ,  e « “ d i S  
n a tu ra l ru b b e r  o f  any  d esired  level o f  e p o x id a tio n  w ith o u t h av ing  an y  u n d es irab le  , bv-

p  i  a » d ' i c rN » 5 r r s f 7 M ' d,ISed n a tu ra l ru b b e r  has been  c a rr ie d  o u t  u sing  bo th  
p ro to n  a n d  C N M R . A  se t o f  reac tio n  c o n d itio n s  su itab le  fo r  th e  p rep a ra tio n  o f  etm xi- 
d ised  n a tu ra l ru b b e r  w ith  25 m ole p e rcen t e p o x id a tio n  h as  a lre a d y  b een  a rriv ed  a t  a fte r 

several b a ' ch es  ep o x id ised  n a tu ra l ru b b e r  p re p a re d  u n d e r  lab o ra to r?  condN  
'to n s .  H ow ever, co n sis ten cy  w ith  re sp ec t to  th e  p ro p e rtie s  h a s  to  be con firm ed  a n d  the 
effect o f  sca lin g  u p  is a lso  to  be in v estig a ted . aB a lne

F u r th e r  e x p e rim en ts  a re  in  prog ress , to  p re p a re  ep o x id ised  n a tu ra l ru b b e r  having

oPepLTdteKumrSf0”' “  haVC bCe" initiatei1 °° ^
3 S T U D IE S  O N  C O M P R E S S IO N  S E T  O F  N R  V U L C A N IZ A T E S

U nfilled  a n d  filled N R  co m p o u n d s  w ere p rep a red  u sing  d iffe ren t c u re  system s vi,-  
c o n v e n tio n a l CV ), efficient vu lcan iza tio n  (E V ) a n d  pero x id e  (P). T h e  fillers used  w ere H A F
b lack , c h in a  c lay  a n d  p re c ip ita te d  silica . C om pression  set values w ere de te rm in ed  a t dUTerem 
tem p era tu re s  a n d  fo r d iffe ren t p e rio d s o f  tim e. R esu lts  a re  given  in  T a b le  C hem  2
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r / 1 * aS 0,5servecl tha t  a t  30 a n d  50°C  th e  com pression  set values w ere in  th e  o rd e r  CV
L V >  I But th e  tren d  w as reversed  from  20°C  dow nw ards.

4  S T U D IE S  O N  N A T U R A L  R U B B E R  -  1,2 P O L Y B U T A D IE N E  B L E N D S
T he effect o f  s ilica filler to  im prove th e  tech n o lo g ica l p ro p e rtie s  o f  N R -1 , 2 -po ly b u tad - 

lene  b lends, was investigated . T h e  filler used  was u ltra s il V N 3. T h e  b lend  ra tio s  are  
fu rn ished  in T ab le-C hem . 3. Q u an tita tiv e  e v a lu a tio n  o f  th e  ozone resistance  o f  th e  b lends, 
w as a lso  a ttem p ted .

T ab le -C h e m . 3. B lend R atios
P o lym er A o ' A 1 B 1 C> D> E ' F ' G ' H '
N a tu ra l ru b b e r 
1 ,2 -P o ly b u tad ien e

100 90  80 70 60 
10 20 30 40

50 40 20 
50 60 80 100

T ables-C hem .4 , 5 a n d  6 give fo rm u la tio n  o f  th e  c o m p o u n d s , p ro p e rtie s  o f  th e  b lends 
a n d  age ing  resistance o f  silic a  filled b lends, respectively . T ab le -C hem . 7 g ives th e  c r itic a l 
p a ram e te rs  fo r o zone  a tta c k  o f  th e  unfilled b lends.

T a b le -C h em , 4. C om pounding Recipe

In g red ien ts
U nfilled  B lend 

A o 1, A > ,B ',C >
Silica  filled 

A o ‘S, A 'S ,  B 1 S

Po lym er 
Z in c  ox ide 
S tea r ic  ac id
P henyl /3 -n a p h th y l am ine  
T e tram e th y lth iu ram  d isu lp h id e  
D ie th y len e  glycol 
U ltra s il  V N 3
N -C yclohexv ibenzo th iazy l su lp h en am id e  
S u lp h u r

100.0 100.0
5.0 5.0
1.0 1.0
1.0 1.0
1.75 1.75

2.0
39.0

1.5 1.5
0.5 0.5

T ab le-C h em . 5. Technological p roperties o f  the blends.

T rea tm en t
Tensile

streng th
(M P a)

E longa tion  
a t  b reak

(% )

M o d u lu s
300%
(M P a)

T ea r
stre n g th
(K N /m )

H ard n ess  
(S h o re  A)

C o m ­
pression  
se t (% )

A o 'S 26.2 574 9.65 90.4 66 37.9
A*o 21.5 899 1.88 31.2 42 15.4
A*S 25.2 533 9.85 92.4 70 40.8
A ' 20.4 818 2.34 34.0 45 19.2
BiS 23.4 529 9.60 98.9 74 47,3
B' 19.7 785 2.75 37.9 49 24.4
O S 21.2 516 9.60 88.5 76 53.2
C 1 17.1 762 3.27 42.9 54 30.7
D lS 18.3 507 9.60 75.4 80 58.4
D ' 14.3 689 3.67 44.1 59 37.8
E 'S 17.9 507 9.80 79.0 83 62.6
E> 8.1 487 4.37 47.9 64 45.9
F iS 14.8 446 10.00 66.1 85 70.9
F ' 6.1 339 5.12 50.7 70 53.3
G 'S 13.5 365 11.50 73.4 87 78.4
G ' 9.4 367 6.80 56.6 79 63.1
H 'S 15.6 333 14.40 77.5 89 81.4
H ' 15.5 397 8.60 68.3 84 72.9



T reatm ent 300 % streng th a t b reak s tren g th

A o 'S 118.3 81.4 77.2 87.8
A 'S 129.9 72.1 64.6 71.0
B 'S 134.5 72.4 71.9 83.1
O S 138.0 70.6 64.5 80.9
D 'S 141.1 76.7 60.5 76.1
E 'S 147.3 78.6 55.7 95.8
F S 143.2 82.4 62.6 97.4
G 'S 125.1 89.2 62.7 105.0
H 'S 116.2 84.4 66.4 109.1

‘ P ercentage re ta ined  a fte r age ing  a t  1009C fo r  96 hrs)

T ab le  -  C hem . 7. C ritica l param eters o f  unfilled  blends' f o r  ozone a tta ck

T rea tm en t
C ritica l
stress

(M P a)

C ritic a l E lastic  s to red  
s tra in  energy  density  

(% ) ( K J /m 3)

E lastic  m o d u lu s 
(M P a)

A o 1
A '
B 1

C>

D 1

E ‘

F ‘

0 .07274
0.04603
0.08644

0.16392
0.27439

0,56297

1.06974

2.2020
0.8193
0.7377

0.7872

0.8281

8.0377

13.1110

79.47

18.80

31.79

64.33

112.72

2205.73

6740.67

0.05664

0.05664

0.11805

0.20986

0.33569

0.07567

0.09228

d o n e  d u e  to  l im ita tio n  on  the length  o f  the

5 O F  P R O C E S S  A ID S  o n  E N G IN E E R IN G  P R O P E R T IE S  n t
N A T U R A L  R U B B E R  C O M P O U N D S  I K ' , , S  o l '

T h e  a im  o f  th e  p ro jec t is to  stu d y  th e  effect o f  D ro ce«  -.iH c « n . u -  „
o f  N R  vu lcanizates. E lastom ers  have rep laced  co n v en tio n a l m ate ria ls ' h f  m” ™ 8 p r? p cn ie s  
ap p lic a tio n s  and  n a tu ra l ru b b e r  is ex tensively  used in such  a re a s  n  , V enEm c,e rm S 
n a tu re  o f  N R  im poses ce rta in  lim ita tio n s. th e  v isc°e la s tic

M o st o f  the  p ro d u c ts  co n ta in  c o n s id e rab le  a m o u n t o f  filler. .u  
o f  p rocess  a id s  b ecom es essen tia l. Six d iffe ren t n rn e e «  L u in c o rp o ra tio n  
study . T h e  fo rm u la tio n  o f  th e  m ixes a re  given in T a b le ? C h e m .8 “  f° r  th,!



In g red ien ts 1 2 3 4 5 6

100
2

100
2

100
2

100
2

100
2

100

5 5 5 5
50
5

50 50 50 50 50

5
5

5
5

1.5 1.5 1.5 1.5 1.5
5

0.5 0 .5 0.5 0.5 0.5 0.5

T h e  v u lcan iza te  p ro p e rtie s  o f  th e  above  m ixes a re  g iven  in  T ab le -C hem .9 . 

T ab le-C hem . 9. P hysica l p roperties o f  m ix e s

M ix  N o.

Property 1 2 3 4 5 6

9.0 9 .0 9.6 7.1 9.1
25.5 23.5 24.6 25.2 20.7 22.2

717 643 665 712 553 680

300%  M o d u lu s , (M P a)
T ensile  s tren g th  (M P a)
E lo n g a tio n  a t  
b reak  (% )
R e te n tio n  in p ro p e rtie s  
a f te r  age ing  a t  70bC  for 
1 0 d a y s (% )
30 0 %  M o d u lu s  162 167 142 171 158 141
T eu s.le  s tren g th  78 88 73 82 78 7
E lo n g a tio n  a t b ie a k  59 63 57 58 61 a
T e a r  re s is tan ce  (K N /m ) 84 87 80 71 67 7Q
H a rd n e s s  (S h o re  A ) 54 54 56 53 58 <0
C o m p ressio n  se t a t  25%  
c o m p re ss io n  a t  70°C , fo r 
22  hrs. (% )
C o m p ress io n  se t a t  25 %, 
c o m p ress io n  a t  room  
te m p e ra tu re  f o r  72 h rs  

(% )
H e a t b u ild u p  & T  C  
R es ilien ce  (% )
H ysteresis (% )
C re e p  a f te r  144 hrs, (% )

23.4 21.3 28.4 23.0 20.9 32

6.5 6.2 9.6 7.6 6 .8 17.117 17 19 20 19 26
68.5 69.4 64.8 64,2 68.1 62.942 49 42 48 47 507 16 12.5 12 17 - 24



T he stress re lax a tio n  c h a rac te ris tic s  o f  th e  m ixes a re  given in T a b le  -C hem . 10. 

Tab le  - C hem . 10. Stress  relaxation characteristics o f  m ixes

T im e S lope  o f  th e  stress re lax a tio n  curves 
1 2  3 4 5 6

30 Sec. 1.7 1.2 2.0 1.6 1.1 1.0
600 Sec. 2.5 1.6 2.5 2.2 2.5 2.0

5400 Sec. 3.0 2.5 2.3 2.6 3.3 3.3

F rom  T able-C hem .9 , it m ay  be seen th a t  th e  v u lcan iza te  c o n ta in in g  n a p h th e n ic  oil 
gives the h ighest tensile  s tren g th  and  e longa tion  a t  b reak  a n d  th e  o ne  co n ta in in g  w h ite  
fac tice  show s the low est s tren g th  fo llow ed by th a t  c o n ta in in g  C l  resin.

R eg ard in g  th e  general engineering  p roperties , th e  low est se t a n d  c re e p  c h a rac te r is tic s  
a re  show n by n a p h th en ic  oil. Paraffin ic  o il show s th e  least stress  re lax a tio n  ch a rc te r is tic s , 
b u t show s high c reep  values. T h is  u n usua l b eh av io u r o f  paraffin ic  o il m ay  be  a tt r ib u te d  to  
its  bleed ing  tendency  caused  by its re la tive ly  low  co m p a tib ility  w ith  th e  po ly m er. C l  resin  
show ed th e  least d e sirab le  p roperties . H ence fu r th e r  tr ia ls  w ere c o n d u c te d  to  s tu d y  th e  
effect o f  c o n cen tra tio n  o f  n a p h th en ic  o il a nd  C l  re s in  o n  th e  en g ineering  p ro p e rtie s . D iffe ren t 
co n cen tra tio n s  o f  b o th  th e  p lastic ise rs  a t  1,2 ,4 ,8 ,10 p h r  w ere s tu d ie d . T h e  fo llo w in g  c o n ­
c lusions have been  m ad e  o n  th e  re su lts  ob ta in ed .

1. A  ra tin g  o f  process  a id s  c a n  be m ad e  in th e  o rd e r  n ap h th e n ic  o il >  P araffin ic  o il >  P ine 
ta r  >  a ro m a tic  o il >  W hite  fac tice  >  C l  resin , a s  fa r  a s  eng in ee rin g  p ro p e rtie s  o f  th e  
vu lcan iza tes a re  co n cern ed .

2. C reep  a n d  stress  re lax a tio n  c h a ra c te r is tic s  im prove  o n  a d d itio n  o f  p ro cess  a id s  o th e r  
th a n  C l resin

6, S T U D IE S  O N  O Z O N E  R E S IS T A N C E  O F  N R /E T H Y L E N E -P R O P Y L E N E  R U B B E R  

T h e  effect o f  fillers o n  o zo n e  re sis tan ce  o f  N R /E P M  ru b b e r  b len d s w as stud ied . 
T h e  fillers used  w ere H A F  b lack  a n d  ch in a  clay . T h e  effect o f  b len d in g  o f  po ly m ers  in 
b lack  m aste rb a tch  fo rm  has also  been  s tu d ied , a s  th e  m e th o d  o f  a d d itio n  o f  b lack  is rep o rted  
to  in fluence th e  p ro p e r tie s  o f  th e  mixes.

T he fo rm u la tio n  a n d  th e  p ro p e rtie s  o f  th e  m ixes a ie  g iven  below .

T a b le  - C hem . 11. F orm ulation o f  m ix e s

Ing red ien ts A ' -  A 6 B l - B 0 c , - c 6
P o lym er 100 100
H A F  B lack 50
C h in a  clay
N a p h th e n ic  o il 5 5
D icum yl perox ide 6.25 6.25 6.25

---------™ .iu  o u .zu , /u :ju  a n d  W :4 0  N R / E P M  b le n d s  in
w hich  H A F  b lack  w as a d d e d  to  th e  p rc -b le n d e d  polym ers.

M ixes B i-B a N R /E P M  b lends in  th e  above p ro p o rtio n  in w h ich  b lack  w as a d d e d
to  th e  in d iv idual po lym ers fo llow ed by b len d in g  th e  m aste rb a tch es. 

M ixes C , - C 6 N R /E P M  b lends in  th e  above p ro p o rtio n s , in w h ich  ch in ac lay  was
ad d ed  to  th e  p reb lended  polym ers.



T h e  o zone  resistance  o f  th e  m ixes in  te rm s o f  c r itic a l stress-s tra in  param eters  are  
given in T ables- C'hem. 12, C hem . 13 and  C hem . 14.

[a b le  -  C hem . 12. C ritica l stress-strain properties o f  H A F -filled  vulcanizates.

M IX A, a 2 A s A . A5 A ,

C ritica l stress  (M P a) 0.339 0.320 0.470 1.21 3.86 4.05
C ritic a l  s tra in  (% ) 7.49 9.35 13.87 44.79 295.4 348.1
C ritica l sto red  elastic  
energy  d en sity  
(M J /M 3) 1.24 1.45 8.13 24.45 580.5 513.1
E lastic  m o d u lu s 
E (M P a) 0.0487 0.0375 0.0386 0.0391 0.0497 0.0543

T a b le  - C hem . 13. C ritica l s tre ss  stra in  p roperties o f  china clay f i l le d  vulcanizates

M IX c , Q c , C4 Q Q

C ritic a l stress  (M P a) 0.1079 0.120 0.1275 0.1974 0.3086 0.4273
C ritic a l s tra in  (M ) 8.062 9.77 15.02 18.88 52.21 93.88
C ritic a l s to red  e lastic  
energy  density  
(M J /M 3) 0.42 0.56 0.91 1.76 7.17 17.1
E la s tic  m o d u lu s  (M P a) 0.0145 0.0135 0.0097 0.0124 0.0089 0.0088

T a b le  - C hem . 14. C ritica l stress-stra in  properties o f  H A F -filled  vu lcanizates  (M asterba tck  
blending)

M IX B, B, b 3 b 4 b 6 Ba

C ritic a l s tre ss  (M P a) 0.2765 0.276 0.3726 0.6036 4.12 4.55
C ritic a l s t ra in  ( % ) 7.22 9.21 13.36 29.42 343.65 406.6
C ritic a l s to red  e lastic  
energy  d en sity  
(M J /M 8) 0.97 1.23 2.39 8.22 610.9 807.8
E la s tic  m o d u lu s  (M P a) 0.0411 0.0327 0.0316 0.0266 0.0531 0.0568

T h e  d a ta  reveal th a t o zone  re sis tan ce  o f  N R /E P M  b len d s (espec ia lly  th o se  hav ing  
E P M  a b o v e  10 p h r) in creases w ith  th e  a d d itio n  o f  H A F  b lack . B lend ing  o f  H A F  b lack  
m a s te rb a tc h e s  o f  the tw o po lym ers  is benficial on ly  w hen  th e  p ro p o r tio n  o f  E P M  is m ore  
th a n  30 p h r  a n d  th e  a d d itio n  o f  c h in a  c lay  red u ces  o zo n e  re sis tan ce  o f  N R  a n d  N R /E P M  
b len d s d ra s tica lly .



7. D E V E L O P M E N T  O F  R U B B ER  C O M P O U N D S  F O R  E N G IN E E R IN G
A P P L IC A T IO N S

T o im prove th e  c om p a tib ility  o f  n a tu ra l ru b b e r-n itrilc  ru b b e r  b len d s, a c ry lo n itr i ie -N R  
g ra ft w as used a s  a  com p a tib ilise r. P ro p e rtie s  o f  th e  b len d s w ere  s tu d ie d  fo r  filled  an d  
unfilled vu lcanizates. A s th e  resu lts  o b ta in e d  w ere n o t e n co u rag in g  a few o th e r  c o m p a tib i-  
jisers a re  being tried .

g D E V E L O P M E N T  O F  C H E M IC A L  R E S IS T A N T  N R  C O M P O U N D S

T o  s tudy  th e  effect o f  ageing  o f  N R  v u lcan iza tes  in p h o sp h o ric  ac id , th e  fo llow ing  
c o m p o u n d s  w ere p repared .

T a b le -C h em . 15. C om position o f  com pounds

W ith o u t a n tio x id a n t W ith  an tio x id a n t

In g red ien ts 1 11 III IA IIA IIIA

N a tu ra l ru b b e r 100 100 100 100 100 10
S tea ric  ac id 2 2 2 2 2 2
Z in c  oxide 5 5 5 5 5 5
PBN

H A F  b lack 40
I

40
1 1

C h in a  clay 100 100
B arytes 100 100
N a p h th e n ic  oil 3 3 3 3 3 3
CBS 0.6 0 .6 0 .6 0.6 0 .6 0 .6
S u lp h u r 3 3 3 3 3 3

fAr -)a T zX  TU 1 a  7- T T ersed 40 % so ‘u tl° n  Of p h o sp h o ric  ac id  a t  70°C

Z  E s e n i n  L t e  n e m °  16 Wer°  eV aluated a f ,e r  T h e  re s“ lts

pertios.1* W“  observe<l th a l u p t0  48 hrs-  th e re  w as p rac tica lly  n o  d e te r io ra tio n  in  th e  p ro .

9. S T U D IE S  O N  B L O O M IN G

investigated . F o r  t h i ^ a  m S S a t c l f ’c o n a i S ^ t Q r a l ^ h ^ ^ i ' ^ 11 vu lcan iza te s  w as 
<1.5 p a r ti ,  z inc  o x ide  (4. 0 p a r ts )  an d  a n tio x id a n t S P  ( 1 0  m r h ^  PartS)'  Sll!aric ac id
m as te rb a tch , a  gu m  co m p o u n d  a n d  n S ^ d s  w ifh IWI 1  ° ,  p re p a ra d - Fro™  the

' ca w ere P ™ !™ ^  in co rp o ra tin g  p ro cess  a id s  «  f o f c  ^  a n d  50 p h r  p re c ip ita te d  

I- C l R esin  1, 2 , 3, 4 and  5 ph r
2. P F  R esin  3, 4 a n d  5 p h r
3. W hrte F a c tic e  5 ph r

4. W ood R o sin  3, 4  and  5 p h r





T he follow ing  cu re  system s w ere tried .

1. M B T S /T M T D /S  1.5/1.5/0.3 p h r
2. M B T S /T M T M /S  1.5/1.5/0.3 ph r

T he m ou lded  sam ples w ere k ep t exposed  to  a ir  a n d  ligh t. It w as o b se rv ed  th a t 
sam ples c o n ta in in g  5 p h r  C l  R esin  show ed less severity  in b loom ing .

A n o th e r  tr ia l w as co n d u c ted  by  in c o rp o ra tin g  0.5.1 a n d  1.5 p h r  c a lc iu m  o x id e  and  
sod ium  c a rb o n a te  in  clay  filled c o m p o u n d s  to  see w h eth er th e  residua l a c id ity  o f  c lay  c o n tr i ­
bu tes to  b loom ing . But ad d itio n  o f  ca lc iu m  o x id e  o r  sod ium  c a rb o n a te  h a d  n o  e ffec t on  
bloom ing.

10. S T U D IE S  O N  P O L Y B A G  C O L L E C T IO N  O F  L A TEX
T his p ro jec t w as sta rted  w ith  a  view to  red u ce  th e  ha rv estin g  c o s t o f  ru b b e r . In s tead  

o f  co llecting  latex o n  all tap p in g  days, latex w as a llow ed to  d r ip  in to  p o ly b ag  fo r 5, 10, 15 
an d  20 tap p in g  d ays a n d  th en  the lum ps w ere processed  in to  c rep e  a n d  b lo c k  ru b b e i.  A 
con tro l sam ple was also  p repared  by co ag u la tio n  o f  fresh ly  c o llec ted  la tex  fro m  th e  sam e  
field using fo rm ic  ac id . T h e  raw  ru b b e r  p ro p e rtie s  o f  th e  sam p le s  a re  given  in T a b le s -C h e m  17 
a n d  C hem . 18. T h e  tech n o lo g ica l p ro p e rtie s  w ere a lso  d e te rm in e d . (T a b le -C h e m . 19 a n d  
T ab le -C hem . 20).

T ab le -C h em . 17. R a w  rubber (C repe) p roperties

P roperty C o n tro l 5 days 10 d ay s 15 d a y s 20  d ay s

D ir t  co n ten t (% ) 0 .010 0.020 0.019 0.013 0.012
V ola tile  m a tte r  (% ) 0.42 0.71 0.66 0.57 0.59
N itro g en  (% ) 0 .42 0.45 0.43 0 .44 0.42
A sh. (%} 0.14 0.44 0 .34 0 .32 0 .40
P o  . . 58 63 62 60 65
P R I . . 76 78 68 68 66
A ce to n e  ex trac t, (% ) 
M o o n ey  viscosity .

2.26 2.14 2.19 2.17 2.22

M L  (1 +  4) a t  100’ C 91 105 105 98 97

T ab le -C h em . 18. R a w  rubber (crum b) properties

P roperty C o n tro l

D ir t  co n te n t (% ) 
V o la tile  m a tte r  (% ) 
N itro g en  (% )
A sh  (% )
P o  . .
P R I , .
A ce to n e  e x tra c t (% ) 
M ooney  viscosity  
M L  (1 +  4) a t  I00°C

0.010
0.203
0.44
0.16

43
67
2.61

5 days 10 d ays
P h o sp h o ric  a c id  tre a te d  

5 d ay s  10 d ay s

0 .010 0.013 0.019 0 .012
0.52 0 .38 0.45 0 .32
0.31 0.35 0 .25 0 .25
0.25 0.28 0 .30 0.36

57 63 52 56
77 59 77 77
2.46 2.48 2.28 2.21

102 105 100 105



P ro p e rty C o n tro l 5 days 10 d ays 15 days 20 d ays

M o o n ey  sco rch  tim e 
a t  120°C (M in ) 12.25 7.00 7.00 8.50
O p tim u m  c u re  tim e  a t 
150°C  (M in ) 14.50 10.50 10.00 10.00 9.50
M o d u lu s  a t  300%  
e lo n g a tio n  (M P a) 1.71 1.88 1.73 1.65 1.75
T ensile  s tren g th  (M P a) 15.1 17.2 17.00 16.9 17.3
E lo n g a tio n  a t  b reak  (% ) 672 807 871 886 903
T e a r  s tren g th  (K N /m ) 26.7 28.4 27.9 28.3 27.7

T a b le -C h e m . 20. Percent changes in tensile properties a fte r  ageing a t 70°C  fo r  96 hr

P ro p e rty C o n tro l 5 days 10 days 15 d ays 20 d ays

M o d u lu s  a t  300%  
e lon g a tio n  
T en sile  s tren g th  
E lo n g a tio n  a t  b reak

r-32 
— 26.5 
—  4

+ 17 
- 3 3 . 5  
—20

+  31
—  15.2
—  4

+  49
— 17.8
- 2 4

+ 4 2
— 12.3
- 2 6

It  w as observed  th a t the  poly b ag  c o llec ted  ru b b e r  c u re s  fa s te r  th a n  th e  c o n tro l.  T he 
tensile  s treng th  o f  th e  po lybag  co llec ted  ru b b e r  vu lcan iza te  w as fo u n d  to  be sligh tly  be tte r 
th a n  th a t o f  c o n tro l. T h e  o th e r  p ro p e rtie s  o f  th e  vu lcan iza te  w ere n o t m u ch  influenced  by 
th e  m e th o d  o f  co llec tio n  o f  latex.

11. P R E P A R A T IO N  A N D  PR O P E R T IE S O F  D E P O L Y M E R ISE D  N A T U R A L  
R U BBER

F o r  ev a lua ting  th e  use o f  liq u id  ru b b e r  a s  a  p lastic ise r in n itrile  ru b b e r , seven 
c o m p o u n d s  w ere p rep a red  a s  per th e  rec ip e  g iven  in  T ab le -C h e m . 21. P ro p e rtie s  o f  th e  
vu lcan iza tes  w ere s tu d ied  a n d  th e  re su lts  a re  given in T a b le -C h e m  21.

T ab le -C h em . 21. R ecipe  (p a rts  b y  w eight) f o r  com pounding

In g red ien ts 1 II III IV V VI VII

N itr i le  ru b b e r 100 100 100 100 100 100 95
SBR . . 5
Z in c  ox ide 5 5 5 5 5 5 5
S te a r ic  ac id 1 1 1 1 1 1 I
S R F  b lack 50 50 50 50 50 50 50
D B P  . . 5 10 15 10
L iq u id  ru b b e r 5 10 15
C BS . . 3.5 3.5 3.5 3.5 3.5 3.5 3.5
S u lp h u r 0.5 0.5 0.5 0.5 0.5 0.5 0.5



P roperties f J1 i n IV V VI V II

T ensile  strength  
(M P a) 11.85 13.13 11.07 13.03 12.45 11.27 12.45

r .a . a ^ t  70CC  
96 h rs  (% )* 107 104 108 99 101 104 103
E lo nga tion  (% ) 683 662 683 631 603 609 557
r.a .a .a t 70°C  
96 h rs  (  %) 88 85 85 76 84 87 90
M o d u lu s a t  300 (% )
e longation
(M P a) 4.41 5.09 4.12 5.78 5.59 5.09 5.98
r .a .a . a t  70°C  
96 h rs  v %) 123 126 130 138 125 119 119
T ea r strength  
(K N /m ) 48.1 49.6 44.3 52 48.6 43.5 50.5
H ard n ess  (S hore  A) 51 50 45.5 55 52 50 50
C om pression  set (% ) 35 29.4 27.8 33 26.2 24.1 25
G reen  streng th  
(M P a) 0.47 0.39 0.44 0.62 0 .60 0.55 0.39
V olum e sw ell (% ) 1.6 0.7 3.1 5.3 7 .0 2 .0
S h rinkage  (% ) 0.8 1.9 3.1 0.3 2.3

* re ten tio n  a f te r  age ing  a t  70°C  fo r 96 hr.

Ih sn  J k S -  I ”  ‘J rre“  s tre " e th  ° r  ‘he c o m p o u n d s  co n ta in in g  liq u id  ru b b e r  is b c w r  
i ™ V L c o n U l " *  t i e  con v en tio n a l p lastic ise r. V o lum e sw ell w as liiuh b u t sh r in k a e e  u  , 
i t a a i d s e r  “ “  ta ‘" m g ,h e ' ' q u ,d ru b b e r  c o m p ared  to  th o se  co n ta in in g  co n v en tio n a l

12 R L m t[:R  O PO LYV1LkISA n O N  O F V INVL M O N O M E R S  O N  T O  N A T U R A L

A cry lo n itrile  g ra f t  n a tu ra l ru b b e r  o r  35%  a c ry lo n itrile  (A N ) c o n te n t w as o reo a red  ,

K  n T ttik ra b h e . Thn ° "  a n d  re sis tan ce  o f  th is  g ra ft ru b b e r  w as .u .n p a re d  w ith
o f  m trile  ru b b e r  o r  low  a c ry lo n itrile  c o n ten t (A N -1 9 % ). R esu lts  a rc  g iven  below :

__________ T a b |e - C hem , 23. O il a n d  solvent resistance o f  A N  g ra ft  n o t,n e t rubber

N itrile  ru b b e r  G ra f t  ru b b e r  
(A N  -  19% ) CAN -  35 % )

1. Sw elling in  h y d rau lic  o il a t
ro o m  tem p, fo r  7 0 h r (% ) l.g  9  9

2 . Sw elling in  p e tro l a t  ro o m  tem p.
fo r 70 h r (% )  ___________  53 6?

so lvent r e s i s t a n c e ^ f a b l f w t t a  0 ' '  a " d



13 ° f  W A S T E  M A T E R U L S  F R O M  l a t e x  b a s e d  r u b b e r

U sing Ok  m ethod  developed  ea rlie r, reclaim ed la lex  w aste  (R L W ) was p repared  and  
th e  tech n o lo g ica l p ro p e rtie s  w ere co m p ared  w ith  th o se  o f  w hole ty re  rec la im  (W T R ) jn 
gum  a n d  blackfilled  vu lcanizates. T h e  re su lts  a re  given below .

T ab le -C h e m . 24. Properties o f  recla im ed la te x  waste

P ro p e rtie s  R ec la im ed  latex w aste

G u m  com - B lack  filled W hole  ty re
p o u n d  co m p o u n d  reclaim

T ensile  s tren g th  (M P a) 

M o d u lu s  a t  100%  (M P a) 
M o d u lu s a t  2 0 0 ”,; (M P a) 
E lo n g a tio n  (% )

T ea r s tren g th  (K N /m )

ft w as observed  th a t th e  p ro p e rtie s  o f  th e  b lack  filled v u lcan iza tes  c o n ta in in g  reclaim ed 
latex w aste w ere b e tte r  th an  those o f  W T R , T o  assess th e  su itab ility  o f  u sing  rec la im ed  
latex w aste  in  the  p rep a ra tio n  o f  p ro d u c ts  like m ie ro ce llu la r so lin g  a n d  V -s tra p , c o m p o u n d s  
w ere p re p a re d  by rep lac in g  10 a n d  20  p a r ts  o f  N R  by rec la im ed  la tex  w aste  a n d  the p ro p e rtie s
w ere assessed . (T ab le s -C h em . 25  a n d  C hem . 26)

0 8 8  5.23 4.08
061 2.04 1.94

4,05 3.80
165 264 223

8 .°  20.5 18.6

T ab le  C hem . 25. Properties o f  m icrocellular so ling  com pounds

P ro p e rtie s  C o m p o u n d  w ith  C o m p o u n d  w ith  C o m p o u n d  w ith
100%  ru b b e r  10 p a r ts  R L W  20 p a r ts  R L W

Sp. g rav ity 0.342 0.335 0.322
H ard n ess  (S ho re  A) 28 24 23
W a te r  ab so rp tio n  (% ) 31 29 33
H e a t sh rin k ag e  (% ) 6.2 6.0 5.9
S p lit te a r  s tren g th  (K g) 3.1 2.8 2 .7
E x pansion  (% ) 310 320 332
D in  a b ra s io n  loss (m m 3) 576 593 630



P roperties C o m p o u n d  
w ith 100%  N R

C om p o u n d  
w ith 10%  R L W

C o m p o u n d  
w ith  2 0 %  R L W

T ensile streng th  (M P a) 12.64 11.86 10.58

r.a .a . a t  70°C  fo r 96 h r (% ) 99 98

E longa tion  (% )* 524 522 514

r.a .a . a t  70°C  fo r  96 hr (% ) 98 96

M odu lus a t  300%  e lon g a tio n  (M P a) 5.78 5.68 5.19

r.a .a . a t  70°C  fo r  96 h r  (% ) 107 109 111

T ea r  s tren g th  (K N /m ) 42.9 40.8 39.6

D e m a ttia  flex ing -crack  in itia tion  
(C ycles) 1200 1030 1030

C rack  fa ilu re  (C ycles) 7500 5375 4375

D in  a b ra s io n  loss (m m 3) 228 230 240

* re ten tio n  a f te r  age ing  a t  70°C  fo r  96 hr.

I t  w as observed  th a t th e  p ro p e rtie s  o f  m ic ro ce llu la r so lin g  a n d  V -strap  c o m p o u n d s  
w ere sligh tly  in fe rio r w hen th e  rec la im  c o n te n t w as 20 p h r. H ow ever, a t  10%  level, th e  
p roperties  w ere co m p arab le  w ith  th o se  o f  co m p o u n d s  c o n ta in in g  cen t p e rc e n t n a tu ra l ru b b e r.

Agricultural Economics Division

1. E V A L U A T IO N  O F  P L A N T IN G  M A T E R IA L S  U N D E R  C O M M E R C IA L  P L A N T IN G

T he stu d y  w as in itia te d  in 1974 fo r  th e  co n tin u o u s  y ield  eva lu a tio n  o f  im p o rta n t 
c u ltivars  o f  ru b b e r. T h e  first a n d  th e  seco n d  re p o rt o f  th e  s tu d y  w ere p u b lish ed . T h e  
th ird  fe p o rt is u n d e r  p rep a ra tio n . T h e  d a ta  a re  b e ing  c o m p ile d  fo r  a n  e c o n o m e tr ic  analysis.

2. S T 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 B B E R  
W O O D

V isits w ere m ade  to  a ll im p o rta n t cen tre s  o f  ru b b e r  w ood  c o n su m p tio n  in B om bay, 
B angalore. M ad ras  an d  M ysore  for th e  pu rpose . T he e s tim a ted  c o n su m p tio n  in Bom bay. 
M ad ras  a n d  B angalore  w ere p laced  a t 1.13, 0 ,90  and  0.75 m illion  m \  respectively .

3. ST U D Y  O F  T E C H N IC A L  F A C IL IT IE S  A V A IL A B L E  IN R U B B E R  W O O D  
C O N S U M IN G  U N IT S .

A  survey was u n d e rtak en  covering  100 un its. T h e  s tu d y  revea led  th a t  on ly  16 p e r  cen t 
o f th e  u n its  su b jec ted  th e  final p ro d u c ts  to  som e fo rm  o f  tre a tm e n t O n ly  2 p e r  c e n t o f 
th e  u n its  stack ed  th e  logs in  th e  N o rth -S o u th  d irec tio n  as an e lem en tary  m easu re  to  
prevent c rack in g  a n d  end  sp littin g . '



4 ST U D Y  O N  FA R M  G ATE PRICE

T h e  s tu d y  has b een  c o m p le te d . T h e  o b jec tives  o f  th e  s tu d y  a re  to  ana lyse  th e  m arke ting  
system  of n a tu ra l ru b b e r  a n d  to  estim a te  th e  sh a re  o f  the  p ro d u c e r  in th e  co n su m e r’s rupee ,
l he d a ta  fo r th e  stu d y  w ere co llec ted  from  K an jirap p a lly  a n d  C h a n g an ach e rry  ta luks. T he 

s tu d y  revealed  th a t th e  grow ers realised  a  reaso n ab le  per cen t o f  th e  te rm in a l p rice .

5. ST U D Y  O F T H E  EX TEN T O F AR EA S P L A N T E D  W ITH  RRII 105

T he stu d y  has been  co m p le ted  covering  a ro u n d  20,000 un its  p la n te d  in  1984 A ro u n d  
90  p e r  c e n t o f  th e  a rea  o f  th is  20,000 u n its  has been  p lan ted  w ith  R R H  105.

6. S T U D Y  O F  IN T E R C R O PS

T h e  stu d y  in itia ted  in th e  prev ious y ea r has been  com p le ted . T h e  stu d y  com pared  
th e  eco n o m ics o f  th ree  im p o rta n t in te rc ro p s  usually  c u ltiv a ted  a lo n g  w ith ru b b e r  viz. nend ran  
ban an a , g inger a n d  tu rm eric . T h e  stu d y  revealed  th a t  b an an a  w as th e  m ost d e sirab le  in te r­
c ro p  fro m  th e  p o in t o f  v iew  o f  s tab le  incom e to  th e  ru b b e r  grow ers.

7 C O -O PE R A T IV E  SO C IE T IE S A S  T H E  N O D A L  P O IN T  FOR T H E  D ISSE M IN A ­
T IO N  O F  SC IEN TIFIC  IN F O R M A T IO N  O N  RUBBER

T h e  re su lts  o f  th e  s tu d y  w ill enab le  u s  to  q u an tify  th e  ex ten t o f  d issem in a tio n  o f  
sc ien tific  in fo rm a tio n  th ro u g h  co -o p era tiv es  a n d  also  th e  defic ienc ies a n d  in ad eq u ac ies  in 
th e  d issem in a tio n . A  q u es tio n n a ire  fo r th e  s tu d y  has been  p rep a red  a n d  m ailed  to  17] 
co -o p e ra tiv e  so c ie ties  w h ich  a sso c ia t w ith  th e  R u b b e r  B oard  in v a rio u s schem es.

8 A N  E C O N O M E T R IC  A N A L Y SIS  O F  T H E  P R O D U C T IV IT Y  O F  N A T U R A L  
RUBBER

T h e  o b jec tive  o f  th e  stu d y  is to  q u an tify  th e  co n tr ib u tin g  fa c to rs  fo r  th e  p ro d u c tiv ity  
d iffe ren tia l. T h is  s tu d y  w ill g ive insigh t on  th e  a rea s  o n  w h ich  w e have to  c o n c e n tra te  for 
increassing  p ro d u c tiv ity . F ram e  w ork  o f  th e  s tu d y  w as finalised . D a ta  o n  yield ra te s  and  
o th e r  re levan t v a riab les  p e rta in in g  to  50 e s ta tes  a re  being  p ro cessed . D a ta  fro m  an  
im p o rta n t p lan tin g  co m p an y  w ith  a  n u m b e r o f  e s ta te s  have  been  c o llec ted  fo r  th e  pu rpose .

9. M A N A G E M E N T  O F  RUBBER SM A L L  H O L D IN G S  A T  D IFFER EN T LEV ELS  
O F  IN P U T

A d e ta ile d  q u es tio n n a ire  has b een  p rep a red  in M alaya iam . It is p ro p o sed  to  u n d e r­
tak e  th e  s tu d y  in P a la i reg ion  tak in g  u p  300 sm all ho ld ings.

10 S U R V E Y  O F  BR O W N  B A ST  A FFEC TED  T R E E S IN  RUBBER  SM A L L  H O L D IN G S

F o r  th e  s tudy , h u n d red  sam ple  u n its  e a c h  have been  se lec ted  fro m  th e  ju risd ic tio n  
o f  th e  R eg io n a l offices o f  th e  R u b b e r  B oard  a t  P a la i, C h an g an ach e rry  a n d  K an jirap p a lly . 
O u t o f  th a t 23 un its have been  v isited  a n d  d a ta  w ere co llec ted  in  a  q u es tio n n a ire .

11. S T 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 ISA T IO N  O F  RUBBER  
S E E D  O IL

D u rin g  th e  p e rio d , v isits w ere m ad e  to  ru b b e r  seed o il  p ro d u c in g  un its  a t  V iru d h u n aea r 
a n d  M a d u ra i fo r  co llec tin g  d a ta . F o r  su p p lem en tin g  th e  d a ta  o n  th e  p ro d u c tio n  o f  rubber 
seeds, v isits w ere m ad e  to  th e  C h eck  P osts a t  A ry an k av u , A m arav ila , W alayar, K um ily, 
e tc ., A  ten ta tiv e  estim a te  o f  ru b b e r seed o il p ro d u c tio n  h as  been  w o rk ed  o u t a t 5000 tonnes 
fo r  th e  y ea r 1987-88,



12 ST U D Y  O F  C O M M E R C IA L  P R O D U C T IO N  O F  H O N E Y
A  stu d y  o f  the po ten tia l p ro d u c tio n  o f  ru b b e r  honey  was m ad e  du rin g  th e  year, F o r 

the  pu rpose, 42 co -operative soc ie ties and  13 p u rchasing  cen tre s  engaged  in honey  p ro d u c tio n  
and  m arke ting  w ere v isited. In a d d itio n , the o ffices o f  th e  S arv o d ay a  S angham s in C an n an o re , 
C alicu t, A lleppey and  T riv an d ru m  w ere co n ta c te d . F o r  su p p lem en tin g  th e  d a ta , the 
offices o f  th e  K h ad i & V illage In d u stries  C om m ission . B om bay, K h ad i B oard  Officc in 
T rivand rum  and  C en tra l Bee R esearch  In stitu te , Pune w ere visited . T h e  stu d y  found  tha t 
a ro u n d  40 per cen t o f  th e  honey  p ro d u ced  in  In d ia  o r ig in a ted  from  ru b b e r  p lan ta tio n s . 
O n an  average. JO kgs o f  honey  can  be p ro d u ced  from  o ne  hive a n d  15 hives c an  be p laced 
in a  hec ta re  o f  ru b b e r p lan ta tio n  a n d  30 hives can  be m anaged  by o ne  bee-keeper. The 
study noted  th a t 3 lakh h ectares o f  m a tu re  ru b b e r  p lan ta tio n  in Ind ia  can  p ro d u c e  a b o u t
45.000 tonnes o f  honey  in  a  no rm al year. T h is  a rea  can  give p a tt  tim e  em p lo y m en t to
1.50.000 bee-keepers.

Central Experim ent Station
T he C en tra l E x p erim en t S ta tio n  o f  th e  R R II  was estab lish ed  a t  C h e th a c k a l. R anm  

(P a th an am th itta  D is tr ic t)a b o u t 50 k m  aw ay  fro m  th e  In s titu te , in 1966 in a n  a re a  o f  254.8 ha.' 
Field experim en ts  have been  la id  o u t in th e  e n tire  a rea  by th e  B otany, A gronom y, 
P lan t Physiology a n d  P lan t P a tho logy  D iv is io n s o f  th e  R R II  a n d  o v e r  six ty  long  te rm  and  
sh o rt term  experim en ts  a re  now  being  c o n d u c te d . O v e r 800 gen o ty p es o f  w ild B razilian 
germ plasm  co llec tio n s received  from  th e  M a laysian  C en tre  a re  es tab lished  a n d  m ain ta ined  
in th e  S ta tio n .

period
A to ta l ra in fa ll o f  3601.2 m m  (T ab le -C E S . I )w a s  received  a t th e  s ta tio n  d u rin g  1987-f

T a b le -C E S . I . R a in fa ll d istribu tion  a t C E S .

M onth R ain fa ll

A p ril 1987 187.0
May 300.5
June  ,, 589.6
Ju ly 170.4
A ugust ,, 545.1
S e p te m b e r ,, 256.8
O c to b e r  . . . 787,1
N o v em b er „ 336.2
D ecem b er ,. 73.3
Jan u a ry  1988 10.8
F eb ru a ry  ,. 91.6
M arch 252.8

T o ta l 3601.2

T here a re  206 perm an en t w o rk ers  a n d  170 tem p o ra ry  casu a l w o rk ers  a fta rh p H  tn  th*
sta tion . T h e  c ro p  p ro d u c e d  d u rin g  th e  p e r io d  u n d e r  rev iew  w as 258244 11 kg*



Research Complex for North-East Region

q u a rte rs  a t  G u w a tm i^ ^ c c n t r a t e d ^ o n ^ n e e d 'h  R<̂ c a rc *) Il?5l!,u(i: ol In d ia , w ith  its head- 
reg ion . T h e  Con“ t a ^  ^  ' nves,i^ “  re levant to  « 5 s
and  T rip u ra . In  G uw ah a ti (A ssam ) the C om nlex  hac * 4tnK r M eghalaya. M izoram
logy and  P la n t P a tho logy  an d  a n  E x p e r im e n ts  S i ™  ( i f  » c  '^ o r a to r i e s  fo r B io techno- 
aw ay . w here tr ia ls  on  n u tri t io n  a n d T S i i o i  h&) a t .S a ru ,a r i  v ««agc ab o u t 25 km
R esearch  S ta tio n , A g a rta la  (T rip u ra ) lab o ra tm ip e  h nes, a re  m  Progress. In th e  R egional 
on  A gronom y/S o ils  and  P lan t Phvsio’loGv T hp  F C estab lished  for investigations 
ha , a t  T a ra n a g a r  is a b o u t 2 2 & m  S la t '° n : ha.v in® il"  o f  77
physio log ical ev a lua tion  o f  c lones p lan t b reed in g  f r  J k '.n a v ig a t io n s  on  ag ronom y. 
A lti tu d e  R esearch  S ta tio n  a t  T u ^ f M e ^  unrd e rla k e n - T h e  H igh
investiga tions a n d  two E xperim en t S ta tio n s  L  i i l  o ra to ry  fac ilitie s  fo r p lan t physio logical 
a n  a lt i tu d e  o f  a p p ro x im a te ly  600 m M«JT ’.lrl t ,1  ?  a p a n oIgre, 13 km  from  T u ra  a t
elev a tio n  o f  a b o m H  J)0 m M s f a L u o  K v t 1, ?  a , , D a ? chi^  hav in* a "
a re a s  o f  research  a re  stu d y  o f  g ro w th  and  n r n H n r t i ^  i ?  i G an o lg re  farm . T h e  th ru st 
a n d  ag ro -m an ag em en t practices, to  suit physio logy  u n d e r  h igh  a lt i tu d e  s itu a tio n s
L ab o ra to ry  fac ilities for i^ v e s t ic a t^ n ^ o n  A orn  yc1*^ co n d ,tio n s  o f  th e  tr ib a l farm ers,
s itu a te d  a t  T u ie h u a n , hav ing  an  a l t i t u d e ^ a b o ° u 7 l 5 0 m v m " <30ha)  
have been estab lished  in th e  R eg iona l R esea rch  S a t o  r  ■ K olasib

S SCs S ' ; g S y i,e ,n S  trib a l so c ia l cu s to m s ' fo rm  th e

Regional Research Station, Assam
T h e  S ta tio n  is u n d e rta k in g  long te rm  an d  sh o rt te rm  field exp e rim en ts  a s  w ell » - ™  

fa rm  research  prog ram m e. Im p o rt, e s tab lish m en t a n d  co n se rv a tio n  o f  Heveci L r L n l ^  
w ere  a lso  a tte n d e d  to . A  seed ling  nu rsery  a n d  a bud w o o d  m u ltip lica tio n  nu fserv  
estab lished  m ain ly  fo r g enera ting  p lan ting  m a te ria ls  fo r v a rio u s tria ls . A ttem p ts  w S  m S J  
to  deve lop  tech n iq u es o l m .cro p ro p ag a tio n  o f  H evea  to  c rea te  variab ility  a n d  b m a d ^ l S  
base fo r se lec tion . T he ex ten t o f  d am age  caused  by  v a rio u s d iseases  S . 2 r  
pa rts  o f  th e  N o rth -E aste rn  R egion  w as tSsessed. ru b b c r  ,n  d ,fferen l

1. M U L T ID ISC IPL IN A R Y  EVA LU A TIO N  O F  C LO N E

T h e  tria l, s ta rted  in  1985, w ith  a  v iew  to  s tu dy ing  th e  re la tive  p e rfo rm an ce  o f  ton 
c lones u n d e r th e  ag ro -c ltm attc  co n d itio n s  prevailing  in A ssam , laid o u t i n *  sin s |e " re c  s i n S  
p lo t com ple te ly  random ized  design  w ith  50 rep lica tio n s, was m ain ta in ed  , d » S  m  1 ,  
c u ltu ra l  p rac tices . T h irty  p lan ts  from  each  o f  the  c lones w T S S d  a t S o  a C T  
pu rp o se  o f  reco rd in g  pe rio d ic  observa tions. G ir th  o f  trees w ere reco rd ed  fn n r  t i m l  !
(la s t week o f  F e b ru a ry , M ay, A u g u st and  N o v em b er) to d c le n ia te  p e rio d  w ith  favourable ' 
g ro w th  fac to rs  an d  p e n o d s  w ith stress co n d itio n s. T h u s fo u r  d is tin c t seasons viz rahiv 
season  (Ju n e-A u g u st - soil m o istu re  not lim iting , hou rs  o f  b rig h t sunsh ine lim itin ',,, au tu m n  
(S ep t-N ov- so il m o istu re  not lim iting , hou rs  o! b rig h t sunsh ine n o t lim iting ! w in te r [D ec

h a t /  been idenUfied0' " * , ,B  ^  ^ O ^ o U  t o S  S )



The c lone R R I M  18 reco rd ed  m ax im um  g ir th  (19.97 c m ) closely  follow ed by R R II.203  
,19 91 Jm ) P B  235 (19.74 cm ) a n d  R R IM  600 (19 .1 1 cm ) P e rfo rm an ce  o f  th e  c lo n e  O i l

«  to  the  an n u a l g ro w th  w a ss tu d .c c l.  1. w as o b served  t h a 70^80 
p ercen t o f  g row th  is a tta in ed  d u rin g  Ju n e-N o v em b en  C lones R R II  18 a n d  R R IM  ttJU 
were least affected  by low tem p era tu re  (D ecem b er-F eb ru ary ). In  th e  c lo n e  R R I I  118, 1-A  
p e rc e n t o f  an n u a l g ro w th  w as a tta in ed  d u rin g  D ecem b er to  F eb ru a ry  w hile  in  R R IM  600 
ft w as 10 7 per cen t. PB  5/51 w as found  to  be m ost affected  by low  te m p e ra tu re  stress 
co n d itio n s. In  clones PB 235 and  R R II  105, th e  p e rcen tages o f  g ro w th  re c o rd e d  du rin g  
M arch -M ay  w ere 20.8 and  17.5. respectively , w h ich  in d ica te  th a t  th e se  tw o  c lones a re  least 
affec ted  by co n d itio n s o f  so il m o istu re  stress.

T h e  seco n d  tr ia l  w as s ta rted  in  June  1986 w ith  a n o th e r  se t  o f  c lo n es  keep in g  R R I I  105 
an d  R R II  118 a s  com m on . T he lay o u t a d o p te d  is sing le  tree  sing le  p lo t in com ple te ly  
ran d o m ized  design  w ith  40 rep lica tio n s. U n ifo rm  c u ltu ra l  p ra c tic e s  w ere a d o p te d  in  th e  
experim en ta l a rea . P e rio d ic  o b serva tions o n  he igh t a n d  g ir th  o f  p la n ts  w ere re c o rd e d  from  
30 random ly  se lec ted  p lan ts  u n d e r  each . T h e  g ro w th  m easu rem en ts  w ere d o n e  d u r in g  the 
last week o f  F eb ru a ry , M ay, A ugust a n d  N o v em b er so  th a t  g ro w th  a tta in e d  d u r in g  d in e re n t 
seasons can  be w orked  o u t. T h e  c lo n e  R R II  118 re c o rd e d  m ax im um  g ir th  (9.96 cm ) and  
he igh t (305.8 cm ). A m ong th e  c lones tr ie d , P C K  I reg is te red  low est values o f  b o th  the 
grow th  param eters . T h e  sam e tre n d  w as observed  w ith  respec t to  g ir th  in c re m e n t a lso . 
O n  an  average 50 to  70  p e r  c e n t o f  g ir th  in c rem en t w as re c o rd e d  d u rin g  th e  p e r io d  fro m  
June-D ecem ber. A pp rec iab le  d iffe rence  w as o b served  betw een  c lones w ith  re sp ec t to  th e  
percen tage  o f  g ro w th  re c o rd e d  d u rin g  u n fav o u rab le  seasons w ith  low  te m p e ra tu re  (Decern* 
b e r-F eb ru a ry ) a n d  low  so il m o is tu re  (M arch -M ay ). M o re  th a n  20 p e rc e n t o f  a n n u a l  g irth  
in c rem en t w as a tta in e d  d u rin g  th e  p e r io d  M arch -M ay  (so il m o is tu re  stress) in  th e  case  
o f  R R II 105 a n d  PB 260. D u rin g  th e  p e r io d  D e c e m b er-F eb ru a ry , w hen  low  te m p e ra tu re  is 
being  ex p e rien ced , c lones like R R II  105, R R IC  102, PB  310 a n d  PB 311 a c c o u n te d  fo r 26  to  
28 per cen t o f  th e ir  an n u a l g ir th  inc rem en t. R R IC  105 w as fou n d  to  be very sensitive  to  
stress situa tions. E ffect o f  s tre ss  s itu a tio n s  w as less c o n sp ic u o u s  o n  h e ig h t o f  p lan ts .

2 C O M PA R ISO N  O F ROCK P H O S P H A T E  A N D  S U P E R  P H O S P H A T E  A S  
SO U R C E S O F P  FOR Y O U N G  R U BBER

T h e  tr ia l s ta rted  in  1986 w as c o n tin u e d . A p p lica tio n  o f  fe rtilize rs , a s  p e r  tre a tm e n t 
com b in a tio n s, was u n d e rtak en  tw ice a  year. T h e  expe rim en ta l a re a  w as m a in ta in ed  w ith  
o p tim u m  c u ltu ra l o p e ra tio n s . O b se rv a tio n s  o f  g ir th  a n d  h e ig h t o f  p la n ts  w ere re c o rd e d  a t 
pe rio d ic  in te rva ls  (M ay  a n d  D ecem ber). C o n tra ry  to  th e  ea r lie r  find ings, i t  is observed  
th a t th e  g ir th  reco rd ed  is m o re  w hen  p h o sp h o ru s  w as w ithhe ld  o r  w hen  ro c k  p h o sp h a te  
(w ate r in so lub le ) is  ap p lied . H ow ever, th is  d iffe rence  n a rro w ed  d o w n  a s  th e  tre e s  g rew  u p  as 
c o u ld  be seen  from  th e  p e rcen tag e  o f  g ir th  inc rem en t u n d e r  v a r io u s  tre a tm e n ts . In itia l 
v igour o f  th e  p lan ts  in  th e  c o n tro l p lo t is s till re flec ted  o n  th e  cu m u la tiv e  g ir th  a n d  an n u a l 
g ir th  increase , even  th o u g h  th e  e ffec t is b eco m in g  less c o n sp icu o u s. A  m o re  o r  less sim ila r 
tren d  w as observed  in th e  h e ig h t o f  p la n ts  re c o rd e d  in M ay  a n d  A u g u s t 1987.

3. N U T R IT IO N A L  TR IA L (IM M A T U R E  PH A SE ) U N D E R  N A T U R A L  G R O U N D  
COVER

T h is  tr ia l w as s ta r te d  in  1986 a s  a n  on -fa rm  in vestiga tion  in th e  N o r th -E a s te rn  R u b b e r  
P la n ta tio n s  a t  M en d ip a th o r  in  E ast G a ro  H ills  D is tric t o f  M eg h alay a  S ta te . T h e  ob jec t 
o f  th is  exp e rim en t is to  find  o u t th e  o p tim u m  d o se  o f  n itro g en , p h o sp h o ru s  a n d  p o ta ss iu m  
fo r  y o u n g  ru b b e r  g row n  in  a sso c ia tio n  w ith  n a tu ra l g ro u n d  covers. N itro g e n  a n d  p h o sp h o ru s



w ere tried  a s  0 , 30 and  60  kg, ha and  p o tassium  a t 0 , 20 a n d  40  kg  ha. T he a re a  w as m ain ­
ta ined  a d o p tin g  o p tim u m  cu ltu ra l p rac tices  excep t fo r m ain ten an ce  o f  legum inous g round  
covers . T h e  g ro u n d  cover w as k ep t u n d e r  co n tro l by tim ely  w eeding .

4 N U T R IT IO N A L  T R IA L -S E E D L IN G  N U R S E R Y

T h is  tria l w as s ta rted  in  1986, a s  a  p a r t  o f  th e  m u ltilo ca tio n a l tr ia l,  to  evolve op tim um  
fertilize r re c o m m en d a tio n  fo r seed ling  nu rsery  w ith  resp ec t to  m a jo r n u tr ie n ts  fo r  the N o rth  
e a s te rn  R eg ion . F ac to ria l com b in a tio n s o f  fou r levels o f  n itrogen  (0, 166, 333 a n d  500 
R R n  tb rce  *eve*s e ach pho sp h o ru s a n d  po ta ssiu m  (0, 125 a n d  250 k g /ha) w ere tr ied  in

T he d a ta  o n  g irth  o f  p lan ts  w ere reco rd ed  a t p e r io d ic  in te rva ls. T he s ta tis tic a l a n a ­
lysis o f  th e  d a ta  on  g irth  reco rd ed  d u rin g  June  1987 revealed  n o  s ign ifican t response  to  any  
o f  th e  n u tr ie n ts  tried .

T h e  ex p erim en t is being  repea led  in a n o th e r  lo ca tio n . A nalysis o f  th e  so il sam ples 
co llec ted  from  the experim en ta l site  (1986 tria l)  is in progress.

5 . S T U D IE S  O N  T H E  IN T E R A C T IO N  B E T W E E N  P O T A S S IU M  A N D  M A G N E S IU M

T h is  tr ia l w as s ta rted  in 1987 to  s tu d y  th e  in te rac tio n  o f  th e  tw o im p o rta n t ca tio n s,
po ta ssiu m  a n d  m agnesium , and  th e ir  in fluence on  g ro w th  a n d  y ield  o f  ru b b e r. P lan ting  
using  R R II  105 po ly b ag  p la n ts  (tw o  w h o rl stage) w as u n d e rta k e n  in  A u g u s t 1987. P re­
tre a tm e n t d a ta  o n  h e ig h t a n d  g irth  o f  p lan ts  w ere re c o rd e d . T rea tm en t c o m b in a tio n s  are  
p ro p o sed  to  be  in co rp o ra ted  d u rin g  th e  ensu ing  m an u rin g  season .

6. E M B R Y O G E N E S IS  F R O M  E X -P L A N T S  O F  H E V E A

V arious phy to h o rm o n e  c o m b in a tio n s  a re  being  tes ted  to  in d u c e  em bryogenesis /o rgano- 
genesis. Som e o f  th e  c om b in a tio n s show ed  c a llu s  fo rm a tio n  b u t o rgan  fo rm a tio n  a n d  so m a tic  
em bryogenesis  have n o t been  observed  so far. T he callu s ind u ced  fro m  im m atu re  leaves 
an d  pe tio le s  tu rn e d  b row n a f te r  tw o  to  th ree  w eeks o f  cu ltu rin g . A n tio x id a n ts  to  red u ce  
o x id a tio n  o f  ph en o lic s  released fro m  tissues a re  b e ing  tes ted .

7. A N T H E R  C U L T U R E  A N D  P L A N T L E T  R E G E N E R A T IO N

156 p h y to h o rm o n e  co m b in a tio n s a re  being  tested . Som e o f  th e  c o m b in a tio n s  o f 
p h y to h o rm o n es  in  S-4 m ed ium  ind u ced  a n th e rs  to  p ro d u c e  ca llu s  a f te r  20 -3 0  days in 
presence  o f  ligh t.

8. M IC R O P R O P A G A T IO N  O F  H E V E A

135 p h y to h o rm o n e  c o m b in a tio n s  w ith  m ed ia  s ta n d a rd iz e d  ea r lie r  have been  tested  
fo r  th e  p ro life ra tio n  o f  sh o o t tip s  a n d  ax illa ry  buds. N o n e  o f  th e  p h y to h o rm o n e  co m b in ­
a tio n s  fa v o u red  g ro w th  o f  sh o o t t ip s  a n d  ax illa ry  b u d s co llec ted  from  bud w o o d  nursery'. 
A x illa ry  b u d s  o f  s eed ling  o rig in  sp ro u ted  a t  very low  frequency  (3% ).

9. G E N E T IC  T R A N S F O R M A T IO N  O F  H E V E A  C E L L S  BY A G R O B A C T E R IU M  
T U M E F A  C IE N S

T w o stra in s , BaS , a n d  Q j .  w ere tested  to  tran sfo rm  you n g  H evea  s tem  ce lls  in vivo 
B o th  s tra in s  tran sfo rm ed  cells and  fo rm ed  ac tiv e ly  g row n crow n  galls, ch a ra c te r is tic  o f 
A . tum efac iens  s tra in s .



10, SU R V E Y  O F  D IS E A S E S  A N D  P E S T S  A F F E C T IN G  R U B B E R  IN  N O R T H ­
E A ST E R N  R E G IO N

T he survey o f  diseases and  pests a ffec ting  ru b b e r  w as c o n tin u e d . 17 p la n ta tio n s , 
m ainly in  A ssam , T rip u ra  a n d  M eghalaya, w ere v isited  fo r o n -th e -sp o t a ssessm en t o f  th e  
intensity  o f  in c idence  o f  various diseases. T h e  p e rcen tage  in fe c tio n  o f  in d iv id u a l disease 
w as reco rded  a n d  intensity  o f  in c idence  w as assessed  by sco rin g  a s  low , m ed ium  a n d  high.

It w as observed  th a t ru b b e r  p la n ts  o f  a ll  stages o f  g ro w th  a re  in fec ted  by P ow dery  
mildew  disease d u rin g  w in te r m on ths in all th e  17 lo ca tio n s . H ow ever, th e  in tensity  was 
very low  (10-20 per cen t) in o ld e r p lan ta tio n s  co m p ared  to  nu rse ry  a n d  im m a tu re  g a rd en s 
w here th e  in tensity  o f  in fec tio n  ranged  from  40  to  60  p e r  c en t. T h e  ag ro m e te o ro lo g ic a l d a ta  
co llected  from  te n  lo ca tio n s revealed th a t co o l c lim a te  (m in im u m  te m p e ra tu re  8- I0°C ), 
m isty n igh ts w ith heavy dew  fo rm atio n  prevailing  in th e  reg ion  favours  the  in c id en ce  o f  th is 
disease.

L eaf diseases o f  ru b b e r  caused  by Drechslera heveae  ( b ird 's  eye sp o t), G leosporium  
alborubrum  and  C oH eta trkhw n gleosporiodes  (seco n d a ry  le a f  fa ll) a n d  C orynespora cassiicola  
w ere n o ted  in a ll th e  17 lo ca tio n s observed . H ow ever, th e  in tensity  o f  these  d iseases w as 
very m ild  excep t in nursery  a n d  very young  ru b b e r  p lan ts . In  U m lin g  (M eg h a lay a ) heavy 
d efo lia tio n  a n d  d ie  b ack  o f  sh o o ts  w as observed . L eaf spo t d isease  cau sed  by Aliernaria  
sp. was n o te d  in g erm p lasm  nu rse ry  a t  S o ru la r i.  T w o new  s tra in s  o f  D rechslera heveae  and  
Curvularia  sp. w ere also  n o te d  in S o ru ta ri farm . F u r th e r  s tu d ie s  a re  in  progress.

A b n o rm a l le a f fall a n d  sh o o t r o t  w ere n o t fo u n d  in an y  o f  th e  lo ca tio n s  v isited . Brow n 
ro o t ro t  disease caused  by  Phellinus n o x iu s  was a lso  very ra re ly  m et w ith.

P ro b lem s d u e  to  a tta c k  o f  w h ite  a n ts  have been  observed  fro m  a ll p a r ts  o f  th e  reg ion . 
Inc id en ce  o f  scale  in sect w as rep o rted  from  B o rgaon , O u g u ri a n d  S o ru ta r i (a ll in A ssam ) 
d u rin g  D ecem b er to  A p ril. S lug  w as fo u n d  on ly  in B orgaon  d u rin g  ra iny  season . A n 
in sec t (u n rep o rted ) was also  n o ticed  o n  ru b b e r  d u r in g  M a rc h  w h ich  n a tu ra lly  d isap p ea red  
by th e  on se t o f  sum m er season. T hese in sec ts  have been  found  to  v o rac io u s ly  e a t leaves 
leav ing  only  th e  m id rib  a n d  petio les.

I I  IS O L A T IO N  A N D  C U L T U R IN G  P A T H O G E N S

D rechslera heveae Curvularia sp ., C orynospora cassiicola, G leosporium  alborubrum  
A liernaria  sp., B otryodiploidia  sp. a n d  Genignardia  sp. w ere iso la ted  from  th e  sam p les  c o llec ted  
fro m  th e  various regions.

A tlea st som e o f  these  o rgan ism s a re  m ild  p a thogens and  h e n c e  fu r th e r  s tu d ie s  a re  
requ ired  to  confirm  th e ir pathogen icity .

12. M A IN T E N A N C E  O F  H E V E A  G E R M P L A S M

1600 geno types have been  im ported  so fa r  from  rhe Hevea  g e rm p lasm  so u rce  hush  
nu rse ry  in M alaysia. D ue  to  reasons beyond c o n tro l, b u d d in g  s u ccess  w as very  low  A ro u n d  
t a n g X T  ° m , t e c o l I " " ° "  estaKflShed in th e  b u d w o o d  n u l le ry  a ,  Som “ ari
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lib ra ry  a n d  a lab o ra to ry  a tta c h e d  to  ' t  a ? A ™ i i  ' “ ilh “  a
ened  a lo n g  w ith  th c  im n lem enm tinn  n f t h  ^  T he a c tiv itie s  a t  th is  s ta tio n  w ere s trength- 
p la n ta tio n  in the  Ncfrth Ea” ' hC d eve lopm en t o f  r u b ie r

1. N U T R IT IO N A L  TRIAL

o v e ra n Ta r e a o f 4  8 t a S r i t r a r a a n d 'S f ’ “ perim e,n l “ i»g c lo n e  R R IM  600 ex tend ing  
a t 0 , 20. 10 k g /h a . TTte tre a tm e n t N  P  K ,f r ,  ?™ f, f ‘CVdS^ ^  30' f  a n d  p o ta s s iu i  
po tassium  per ha) reco rd ed  the rm x im .fm 2 ■ H  a } l ° SGn' g p h o sp h o ru s  a n d  40  kg 
t re a tm e n t o ^ r t h e c o n l f o l  M s  3T 2 A £ *  ' he P=r« " t ? e e  increase  in g ir th  fo r  th is 
n o ticed  th ro u c h o u t th e  exDerim enl "  T h*  r  response  to  th e  ap p lied  p h o sp h o ru s  was 
tab le . B experim en t. T h e  p re lim in ary  d a ta  a re  sum m arised  in  th e  follow ing

__________________ T a b k -N L T - I .  G irth a t d ifferen t levels o f  nu tr ien ts
T rea tm en t D ose G ir th  (cm )

(kg /ha) 1982 1983 1984 1985 1986 1987
N itrogen 0 10.52 14.53 19.51 29.76 36.13 40.84

30 10.94 15.74 21.13 31.13 38.15 43.01

P h o sp h o ru s
60

0
11.15
11.03

16.77
15.43

22.03
14.30

31.92
28.22

38.51
32.97

43.24
34.16

30 10.80 15.63 21.36 31.62 39.14 40.93

P o tassium
60

0
10:77
10.53

15.50
15.08

21.38
20.02

31.76
29.96

40.65
36.44

42.49
41.22

20 11.05 15.68 21.07 30.84 37.13 42.60
40 11.05 15.78 21.59 32.09 39.22 43.76

2. S T U D IE S  O N  P L A N T IN G  T E C H N IQ U E S

T h is  tr ia l w as la id  o u t w ith  live trea tm en ts : (T  I co n v en tio n a l b row n b u d d ed  s tu m rs  
from  1980 nu rse ry  b u d d e d  d u rin g  1981; (T ;.) b row n  b u d d ed  stum ps from  1979 2  

m o « ?  t T i?  I. a ll° wed to  grow  in th e  nu rsery  and  p lan ted  in [he p lan tin g  season  
o f 1981. fT ,)  b row n  b u d d ed  s tu m p s o f  1979 nu rsery  b u d d ed  d u rin g  1981; (T .)  2 m o n th s o ld 
g reen  b u d d tx i po lybag  p lan is  and  IT .j  14 m o n th s o ld  po ly b ag  p lan ts . T he g irth  iceo rd ed  
d u rin g  1987 O c to b e t show ed  th a t th e  14 m on ths o ld  green  b udded  polybag  p lan ts  a re  su p e rio r 
to  any  o th e r  trea tm en t and  the p e rcen tage  in crease in g ir th  ov er co n v en tio n a l b row n  budded  
s tu m p s lo r  this tre a tm e n t is 20.6. In  te rm s o f  g ir th  increm en t a lso  d u r in a  th e  six m onth  
p e rio d  fro m  A p ril  1987 to  O c to b e r 1987, th e  14 m o n th s o ld  green  b u d d ed  s tu m p s reg istered  
a  h ig h e r  ra le  o f  increm en t. S ince th is  tr ia l w as affec ted  bv hail s to rm  there  h a d  been a set 
b ack  in  th e  g ro w th  o f  th e  p lan ts  a fte r A p ril 1986. Soil in th e  tr ia l a rea  has been  analysed  fo r 
av a ilab le  n u trien ts  a n d  fe rtilize r ap p lica tio n  w as follow ed based  o n  th e  an a ly tica l values



3 S T U D IE S  O N  IN T E R C R O P P IN G
Since the earlier tr ia l laid  o u t in th e  T a ran ag a r farm  d u rin g  1982 w as severely  d am aged  

by hail sto rm , the tria l cou ld  n o t be con tinued  a n d  h a d  to  be s tu m p ed  fo r  reg en e ra tio n

A  new  in tercropp ing  experim ent was laid o u t d u rin g  th is  p e rio d  as a n  o n -fa rm  tr ia l 
a t  T akarja la  ab o u t 55 km from  A garta la  in th e  p lan ta tio n  o f  T R P C , engaged  m  th e  reh ab ili-  
ta tion  o f  ju m  cultivators. Inspite o f  heavy o d d s like rem o teness  and  m an ag em en t p ro b lem s, 
the  site was so chosen considering  the d em o n stra tio n  p o ten tia l. R u b b e r  b e ing  a n o n -con- 
ventional c ro p  fo r the tribals. grow ing  cro p s o f  e d ib le  n a tu re  cou ld  susta in  th e ir  in te re s ts  in 
p lan ta tion  an d  hence c rops such  as m aize, a rh a r , b an an a  a n d  p in eap p le  w ere ch o sen . 1 he 
perform ance o f  b an an a  and  pineapple  w as ex trem ely  sa tisfac to ry . O ne c ro p  e a c h  o f  a rh a r  
and  m aize was taken  and  fresh c ro p  fo r a second season  w ould  be sow n d u rin g  th e  a p p ro ­
pria te  season. A s tudy  o n  the econom ics a lso  is a im ed at.

4. -STUDIES O N  H IG H  D EN SITY  PLANTING
T his tria l, s ta rted  in 1983, was d am aged  in 1986 d u e  to  hail s to rm  a n d  la te r  re p la n te d  

in  1987 using b udded  stum ps follow ing th e  sam e tech n ica l p ro g ram m e. D ue  to  u n fav o u rab le  
w eather th a t followed th e  plan ting , ce rta in  am o u n t o f  ca sua lty  o c c u re d  a n d  a rran g em en ts  
have been m ade to  fill up  th e  vacancies w ith po lybag  p lan ts. R o u tin e  re c o rd in g  o f  m o r­
phological param eters a n d  o th e r c u ltu ra l op e ra tio n s w ere u n d e rtak en .

5. N U TR ITIO N A L TRIAL IN  SEED LIN G  N U R SER Y
T his tr ia l w as s ta rted  in the  year 1986 to  evolve o p tim u m  fe r tiliz e r  reco m m e n d a tio n  

fo r seed ling  n ursery w ith  resp ec t to  m ajo r n u trien ts  in the  N o r th  E aste rn  R eg io n , in p a r tic u la r  
T rip u ra . F ac to ria l co m b in a tio n s o f  N P K M g  w ere fo llow ed. Pre tre a tm e n t o b se rv a tio n s  
on  g irth  an d  height w ere taken  before  c om m encem en t o f  th e  tr ia l  a n d  d a ta  o f  o n e  sea so n  has 
a lready  been co llec ted  an d  processed . T he d a ta  ind ica ted  response  to  h igher n u tr ie n t level. 
H ow ever, w ith one season 's d a ta  from  the seed ling  nu rsery , it is n o t p ossib le  to  d ra w  any  
conc lusion  an d  hence th e  tr ia l has been  repea ted  d u rin g  1987 fo llow ing  th e  sam e se t o f  
trea tm en ts  a t  a  different site, inside th e  farm . P ercen tage  o f  b u d d a b le  p lan ts  u n d e r  each  
trea tm en t was reco rd ed  a t th e  end  o f  th e  season.

6. DENSITY C U M  N U T R ITIO N A L TRIAL IN  S E E D L IN G  N U R SE R Y

T his tria l a lso  was s ta rted  in 1986 w ith  a view to  f ind ing  o u t th e  o p tim u m  d e n s ity  in 
seed ling  n ursery  a nd  also  th e  influence o f  th ree  doses  o f  n u tr ie n ts  o n  g ro w th  o f  seed lin g  ru b b e r. 
T he d a ta  perta in in g  to  1986-87 has been co llec ted . A  p re lim in a ry  an a ly sis  o f  th e  d a ta  
in d ica ted  th a t a density  o f  188 p lan ts  per b ed . ie. a  sp ac in g  o f  3 0 x  25 c m  is th e  ideal one. 
H ow ever, fo r c on firm ato ry  pu rpose  th e  tr ia l was la id  o u t ag a in  d u rin g  A u g u s t 1987.

7 . C O M PA R ISO N  O F D IFFER EN T SO U R C E S O F  P H O S P H A T IC  F E R T IL IZ E R  IN  
SEED LIN G  NURSERY

T h is  tr ia l w as tak en  up  w ith th e  m ain ob jective o f  c o m p a rin g  Iwo so u rces  o f  ro ck  
p hospha te  m ain ly  ava ilab le  in th is  region nam ely  P u ru lia  R o ck  P h o sp h a te  a n d  M u sso o ric  
R o ck  P hospha te  an d  fo r com parison , o ne  so luble  so u rce  o f  p h o sp h o ru s . S u p e r  P h o sp h a te  
a lso  was co nsidered . T h e  tria l was s ta rted  d u rin g  O c to b e r  1987 in th e  seed lin g  nursery  
It is p roposed  to  c o n tinue  the experim ent for two m o re  seasons. se c a n m , nursery .

8. S O IL  M O IS T U R E  N U T R IE N T  IN T E R A C T IO N  IN  H E V E A  

D ue  to the n o n ^ l / ^  £



f r c a n l i r v  o f ^  F  , \  fo r lw o years. M o istu re  levels a re  con tro lled  by
w a i r  • T '  e P o 'y thene  shed  had  been  p ro v id ed  to  c u t th e  possib ility  o f  rain

s P U ,n ' ^  from  th e  rou tin e  m o rpho log ica l param e te rs , param e te rs  on  soil
J „ f L ^ " ? ? sph£.r ‘c c 9 n tm u ™ '. n u tr ie n t d ynam ics e tc ., a lso  a re  p roposed  to  be  m o n ito red  
period ica lly . T h e  tria l was laid  o u t in D ecem ber 1987.

9. F O R M S  O F  P H O S P H O R U S  A T T H E  IM M A T U R E  P H A S E

T h is  tr ia l was laid  o u t to  com pare  the efficiency o f  d iffe ien t so u rces  and  co m b in a tio n  
o t p h o sp h a tic  fe rtilize r be ing  used  fo r ru b b e r  d u r in g  its  im m atu ie  phase. T ab le  given 
below  show s the g irth  increm en t u n d e r  each  tre a tm e n t d u r in g  the p eriod  from  A pril 1987 
to  Jan u a ry  1988. h

T a b le -N E T . 2. Girth increm ent o f  p lan ts under d ifferen t sources o f  P

T rea tm en ts  G ir th  inc rem en t (% )

T i (W a te r in so lub le  fo rm  o f  pho sp h o ru s d u rin g  th e  en tire  im m atu re  phase). 42.18
T 2 (W a te r  so lu b le  form  o f  p h o sp h o ru s  fo r th e  first tw o  y ears a n d  w a te r  ins-

so lu b le  fo rm s o f  ph o sp h o ru s fo r  the rem ain ing  p a r t  o f  th e  im m atu re  
phase). 4 7 5 8

T 3 (5 0 %  w ater so lub le  fo rm  a n d  5 0 %  w a te r in so lub le  form  fo r th e  first tw o
y ears a n d  th e  w a te r in so lub le  fo rm  d u rin g  rem a in in g  p a r t  o f  the 
im m atu re  phase). 55.36

T 4 (W ate r  so lub le  fo rm  d u rin g  th e  en tire  im m atu re  phase). 52.73
T 5 (C o n tro l) 5 1 2 0

R ou tin e  c u ltu ra l o p e ra tio n s  w ere c a rried  o u t a nd  in d u c tio n  o f  b ran ch in g  w as a ttem p ted  
since  th e  p lan ts  had  a  ten dency  to  g row  lanky  w ithou t b ran ch in g  a t th e  p rope i c ro tc h  height.

10. T R IA L  O N  N U T R IE N T  R E Q U IR E M E N T  D U R IN G  T H E  IM M A T U R E  P H A S E
O F  H E V E A  P L A N T E D  U S IN G  P O L Y B A G  P L A N T S

T h is  on -fa rm  tria l is being  carried  o u t in T u lak o n a  nu rsery  cu m  d e m o n s tra tio n  p lo t 
o f  th e  N R E T C . P erio d ic  g ir th  reco rd in g  and  ro u tin e  c u ltu ra l o p e ra tio n s  w ere ca rried  o u t. 
T h e  ana lysis o f  th e  so ils c o llec ted  from  the a re a  was a lso  com p le ted . T h e  tr ia l w as se t up  
a im ed  a t assessing th e  n u tr ien t req u irem en t d u r in g  th e  early  stages  o f  im m atu rity  w hen  th e  
p lan tin g  m a te ria l used is po lybag  p lan ts . P re  a n d  post m onsoon  m an u rin g  a n d  o th e r  cu ltu ra l 
o p e ra tio n s  w ere ca rr ie d  ou t.

I I .  P H Y S IC O -C H E M IC A L  C H A R A C T E R IS T IC S  O F  T H E  P O T E N T IA L  R U B B ER  
G R O W IN G  A R E A S  IN  T H E  N O R T H  E A S T E R N  R E G IO N

T h is  stu d y  w as in itia ted  w ith  a v iew  to  ch a rac te ris in g  th e  soils in p o ten tia l a rea s  for 
ru b b e r  g row ing  in th e  N o r th  E aste rn  R eg ion  on  a p h y s ico -chem ica l basis. P rofile  sam ples 
w ere e scav a ted  a n d  sam ples w ere co llec ted  from  differen t s ta tes . T h e  sam ples w ere subjected  
to  ana lysis fo r av a ilab le  n u trien ts . D u rin g  the p eriod  u n d e r  re p o rt eq u ip p in g  th e  lab o ra to ry  
to  u n d e rta k e  to ta l m in era l analysis w ith  respect to  m ac ro  a n d  m icro  elem en ts  w as c o m p le ted  
o nly  to w a rd s  the end  o f  th e  p eriod . H ow ever, ana ly sis o f  av a ilab le  n u trien ts  h ad  been 
c a rr ie d  o u t.  P hysica l in vestiga tion  o f  th e  e n tire  so ils a lso  is envisaged  as a  p a r t  o f  the  p ro ject. 
T h e  so il sam ples co llec ted  from  th e  v arious s ta te s  o f  th is  reg ion  fo r  the  p u rp o se  o f  offering 
d isc r im in a to ry  fe rtiliz e r reco m m en d a tio n  also  w as m ade  use fo r  a p re lim in a ry  fe rtility  survey. 
A  su m m ary  o f  th e  d a ta  o b ta in ed  is g iven  below,



Table-N E T -3 . Available nu trien t sta tus o f  po ten tia l rubber grow ing regions in three sta te s  o f  
N orth Eastern Region

A V A IL A B L E  N U T R IE N T S  (m g/100  g  soil)
O rganic
carbon

(% )
Phosphorus Potassium C alcium M agnesium pH

Tripura  
0 -3 0  cm 0.71 0.29 4.82 13.77 5.97 4.38
30-60 cm 0.57 0.28 4,33 12.30 5.60 4.36

A ssam
0 -30  cm 0.97 0.60 5.29 27.07 11.27 4.85
30-60  cm 0.78 0.34 4.36 19.50 9.65 4.70

M eghalaya
0 -3 0  cm 1.02 0.82 3.85 17.00 5.97 4.96
30-60  cm 0.73 0.54 3.14 12.76 5.29 4.90

T h e  d s ta  in d ica te  ex trem ely  low s ta tu s  o f  av a ilab le  p h o sp h o ru s . T h e  re su lts  o b ta in ed  
from  th e  o th e r  field tria ls  a lso  suggest a g ood  response  to  a p p lied  p h o sp h o ru s . T h is  p o in ts  
n . £ u H ee?  re T ' n?  (1?e feJr t ,l ,z e r  recom m endation  a t least w ith  resp ec t to  th is  n u tr ien t 
D .ta ile d  physico  ch em ica l a n d  m m era log ica l ana lyses a re  to  be taken  up.

12 c o t c r  m a n a g ™ e x t L E T ,0 N  p a t t e r n  l i n d e r  d i f f e r e n t  g r o u n d

„  _  j ThlS m V m 6  L”  ? '  -VMr l987 ' a im s “  a  co m p ariso n  o f  tw o p o p u la r  legum inous

13. C L O N E  T R IA L

d u rin g  M a ,® :" S e ^ e m g r ”  I Z S S S ' V f f & i f f  “ * » “ d “ n i» "  ™  - « o r d « d
R R IC  105 reco rd ed  th e  iriax im urrT g^ih  w h e r i ^  G H  gave he ^  " T ” 1 se3 s0 n s>-
an d  percen tage  increase seasonw ise is show n in T ib le  N F T  4 m ," im um  2 |r ,h - rh e  g 'r th  
severely by ha il sto rm  in A pril 1986, it h as ™e ™ d e c i d e r f S ? '  l he, wer c  a R tc " d 
year on ly  th o u g h  m o st o f  the  p la n ts  a tta in ed  req u ired  g ir th  fo r t a p p i n T  ' aP P '" g lh is

14 . M U L TID ISC IPLIN A R Y  EVALUATION O F  C L O N E S

1982 - h i d ,  w ere used
to ta l n u m b er o f  c lones to  16. P eriod ic  m o m h , i l ,w > l  t n a l ' lh u s  m ak in g
p lan t height, n u m b er o f  flushes, g irth  an d  lea f a r e a T h e  dI  re c o rd e d  in c lu d in g

m a x im u m
poten tia l, specific le a f w eight a n d  re la tive  w ater co n ten t , r  re c o rd e d  su ch  a s  le a f  w a te r 
» £  c h b ra p h y l l  con ten t. T h c  16 c lones u n d e r  t r i a 1 Pd d ,  " I!? , s(om “ 'a l  ch a ra c te r is tic s  
R R II  300, R R IM  501, R R IM  60(1, R R IM  605 R R t M  U 0,5 ' R R I ‘ " » •  R R II  203, 
PB 5/51, T jir  1, PR  107 .G T  I, and  C l  I R ou tin e  E ‘ t t  R R IM  7 M - ™  » .  PB  235; 
th e  p eriod  un d e r rep o rt and  stud ies arc- in progress ° p s ra llo n s w ere c a rr ie d  o u t d u r in g
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15. IN D U C T IO N  O F  M U T A T IO N
T his tria l was rep lan ted  du rin g  1987 w ith  s ligh t m o d ifica tion . Bud p a tc h e s  o l R R II 

105 were treated  w ith n on-buffered 0.5% and  l% acq u eo u s so lu tion  o f  ethy l m e th a n e  su lfo n a te  
and  m ethyl m ethane su lfonate  w ith differen t doses. A fte r trea tm en t th e  b u d g ra f ts  w ere 
p lan ted  in po ly thene bags. M orpho log ical fea tu res  o f  p lan ts  w ere re c o rd e d  fro m  tim e  to  
tim e. Field plan ting  w as carried  o u t d u rin g  A u g u st 1987. R eco rd ed  th e  p lan t h e ig h t, 
num ber o f  flushes o f  leaves a nd  g irth  o f  th e  p lan ts  d u r in g  N o v em b er 1987.

T ab le -N E T . 5. Average p lan t height, num ber o f  flu sh es  a n d  g irth

T rea tm en ts P lan t heigh t (cm) N o . o f  flushes G ir th  (m m )

E M S 0 .5% 30 m 34.60 1.98 5.74
45 m 45.66 2.46 6.00
60 m 46.19 2.30 6.57

EM S 1% 30 m 49.73 2.48 6.62
45 m 49.12 2.30 6.26

C o n tro l 37.13 2.22 5.92
M M S  0.5% 30 m 52.39 2.52 6.68

45 m 42.19 2.28 5.78
60 m 46.39 2.40 6 .32

M M S  1% 30 m 40.07 2.33 6.02
45 m 45.83 2.20 6.49

16. OPTLM UM  SE A SO N  FOR B U D D IN G  IN  TR IPU R A

G reen  an d  brow n  b udd ings w ere ca rried  o u t every w eek. T h e  in it ia l  a n d  final
were reco rd ed  and  i t  is seen (T able  N E T -6) th a t success  was very  h ig h  d u r in g  F e b ra a rv  nd 
M arch  fo r green  b u dd tng , w hereas, b row n b u d d in g  show ed  m ax im u m  su ccess  d u r in g  'Ju ly

T ab le -N E T . 6. M o,ill, wise success  (% )  o f  green and  brown budding

M onths

A p ril 1987
M ay
June
July
A ugust
S ep tem ber
O c to b e r
N ovem ber
D ecem ber
Jan u a ry  1988
F eb ru a ry
M a rc h

P ercen tag e  success

G reen  b u d d in g  B row n  b u d d in g

95.8
95.8
90.8 
67.5
50.8
40.0
10.0 
3.3

00.0
45.0
97.0
98.0

55.83
59.16
69.16 
81.66
65.83 
41.60 
36.66 
13.33 
0.58



17. SE L E C T IO N  FR O M  P O L Y C L O N A L  P O P U L A T IO N

leaves f n H a i S 'o f l S  Wf  Carr'ed  o u t d u rin 8  A u 8 usl a n d  P lant heig h t- n u m b er o f  f lushes o f 
H  a  u P la n ts  w ere reco rd ed . T h e  average p lan t heigh t was 41.88 cm . g irth  3 68 

m m  and  n u m b er o f  f lushes o f  leaves 1.96.

18. M O T H E R  TREE SELECTION

Plus trees se lec ted  from  th ree  lo ca tio n s  w ere m o n ito red  fo r th e ir  yield.

19. EVA LU A TIO N  FO R  ST R E SS T O L E R A N T  C L O N E S

M o r n h n i o S ? ^  - T '  -Wa? ca rried  o u t usinS po lybag  p lan ts  d u r in g  S ep tem b er 1987. 
o p e ra tio n s  w ere ca rried 8o u t8  Pa ram e te rs  w ere reco rd ed  p e riod ica lly  an d  ro u tin e  cu ltu ra l

2 0 . EFFECT O F  VIG O UR O F  STO C K  PL A N T  O N  G R O W T H  O F  SC IO N

T h e  resu lts m id ca ted  tha t the  m ost v igo rous tw o  year o ld  s to ck  p la n ts  w ere superio r 
in  co m p ariso n  to  tw o year o ld  s to ck s o f  m ed ium  a n d  low  v igour and  o n e  year o ld stock  o f  
h igh , m ed ium  a n d  low  v igour. T o  sep a ra te  th e  effect o f  g ir th  a n d  th e  in h e ren t grow th  
v ig o u r of the s to c k  seedlings on  the subsequen t g ro w th  o f  sc io n , ho rm o n e  analvsis w ill be 
c a rr ie d  o u t.

21. RELATIO NSFIIP BETW EEN G IR TH  A N D  B IO M A SS

a  o oF^ S n t ' n.8 f° r  tilis tr ia l was ca rr ied  o u t in Ju n e  1987 w ith  tw o  c lones, R R II  118 
a n d  KK1M  600. P lan t height a n d  g irth  w ere re c o rd e d  a n d  d es tru c tiv e  harvesting  w as done 
A verage bu ild  u p  o f  b iom ass per un it g ir th  show s th a t R R II 118 is hav ing  a s lis ln% uperio ritv  
d u rin g  th e  in itia l stage. R ou tin e  c u ltu ra l o p e ra tio n s  fo r th e  tr ia l w ere ca rried  ou t.

2 2 . EFFECT O F  A G R O M E TEO R O LO G IC A L F A C T O R S O N  PH Y SIO L O G IC A L  
P A R A M ETER S RELATED TO  G R O W T H  O F  H E V E A  B R A S I L I tN S /S

T h e  stu d y  a im s a t find ing  o u t v arious in te rac tio n s  betw een  ag ro m e teo ro lo g ica l p a ra ­
m e te rs  a n d  g ro w th  o f  H evea. P lan ting  o f  c lones R R II  105,R R II  118, R R fM  600, G T  I and  
PB  235. w ith po lybag  p lan ts  w as ca rried  o u t in A u g u st 1987 and  tw ice p lan ts  w ere subjected  
to  d es tru c tio n  in to ta l. T he d a ta  show ed th a t th e  le a f  a rea  w as th e  h ighest in c lone  R R II  105. 
w hereas, h ighest le a f a rea  ra tio  was reco rd ed  fo r  c lo n e  R R II 118. H ighest le a f a rea  index 
w as d en o ted  fo r c lone R R IM  600. O th e r  p a ram e te rs  like  C G R , R G ,< , M G R  e tc  w ere also  
w orked  ou t. T his tr ia l to  s tudy  th e  effect o f  env iro n m en ta l p a ram e te rs  on  pho tosyn thesis  
a n d  w a te r re la tio n s in young  p lan ts  a lso  w as p lan ted  u sing  th e  sam e c lones in A ugust 
1987. M o rpho log ica l a n d  physio logical param e te rs  in c lu d in g  d iu m a ls  o f  s tom ata l 
beh av io u r w ere reco rded .

A n o th e r  ex p erim en t was ca rried  o u t w ith  a  view to  m o n ito rin g  th e  influence o f  irriga tion  
o n  fa c to rs  in fluencing  pho tosyn thesis  a n d  w a te r re la tio n  d u rin g  th e  stress  p e rio d  (w in te r 
a n d  sum m er). A fte r field p lan tin g  w ith  po lybags in  1987, irrig a tio n  w as im posed  using a 
d r ip  irrig a tio n  system  en su rin g  un ifo rm  supply o f  w a te r so  th a t  th e  soil m o is tu ie  is m ain ta in ed  
a t  th e  sam e level. Physio logical a n d  m orp h o lo g ica l param e te rs  w ere reco rd ed  p e riod ica lly .

E ffect o f  a r tif ic ia l shad ing  on  in te rac tio n  betw een  ph y sio lo g ica l param e te rs  and  
e n v iro n m en ta l param e te rs  on  young  p lan ts  w as tak en  up. F ield  p lan tin g  w as ca rr ie d  o u t 
d u r in g  A u g u st 1987. T h ree  levels o f  sh ad e  w ere p ro v id ed  and  physio log ical param e te rs  
reco rd ed  regularly .

D iu m a ls  o f  s to m ata l beh av io u r a n d  le a f  w a te r p o te n tia l o f  g ro w th  o f  su n  and  shade  
leaves to  assess th e  d iffe ren tia l response o f  su n  a nd  sh ad e  leaves o f  m a tu re  p la n ts  to  e n v iro n ­
m e n ta l v a r ia tio n s  w ere reco rded .



23. S T U D IE S  O N  F L O W E R IN G  A N D  F R U IT  D E V E L O P M E N T  IN  H E V E A
T his p ro jec t a im s a t  study ing  in de ta il, the  p a tte rn  o f  flow ering  th a t o c c u rs  in d iffe ren t 

H evea  clones, inc lud ing  a spec ts  su ch  as th e  tim e  o f  flow ering, d u ra tio n , tim e  tak en  from  
flow ering up to  fru it m atu rity , tim e o f  5 0%  flow ering , e tc . in 15 H evea  c lo n es  o f  th e  ex isting  
1979 c lo n e  tria l. T he in fo rm a tio n  co llec ted  w ill be  o f  m u ch  value in fu tu re  b reed in g  p ro ­
g ram m es a n d  will a lso  a id  in the  selection  o f  p a ren ts  fo r e s tab lish m en t o f  p o ly c lo n a l g ardens.

T he w ork  was in itia ted  d u rin g  the m o n th  o f  A p ril 1987. D a ta  o n  flo w erin g  w ere 
co llec ted  a t  w eekly intervals.

O ffse a so n  flow ering w as n o ticed  in  th ree  c lo n es  n am ely  PB 5/51, PB 86 a n d  R R II  105 
in AugusL F ro m  th e  d a ta  co llec ted  d u rin g  1988, it w as seen th a t P B  86 flow ers e a r lie r  th an  
others. T he o b serva tions w ere re c o rd e d  a t  7 -10  d ays in te rva l an d  w ill be co n tin u ed  u p to  
June . T he sam e w ill be rep ea ted  d u rin g  1989 a lso  fo r  d raw in g  co n c lusions.

24. P R O G E N Y  A N A L Y SIS  IN  H E V E A

Seed co llec tion  w as ca rried  o u t from  th e  m a tu re  trees o f  1979 c lo n e  tr ia l.  Seeds 
w ere co llec ted  a l te r  bagging a n d  w ere p u t in th e  nu rsery . D ue  to  p o o r  g e rm in a tio n  a n d  la te  
sta rt o f  experim ent sufficient n u m b er o f  seed lings co u ld  n o t be o b ta in ed . H ow ever, th e  
seed lings re ta in ed  w ere reco rd ed  fo r m orpho log ica l param eters .

Regional Research Station, Meghalaya
th k  n - j S r. H eSearch S la ll0 n ’ T u ra  (M eghalaya) w as es tab lish ed  in 1985. U n d er
n fh - r  L I  M n la re  tW0 exP en m e n tal fa rm s, o ne  a t  G an o lg re  (600 m ) a n d  the

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

is gi n V r t t d T , f „ f , t e„m T r s a , , d i u ra ra“ '-''a ll clones, except PB 235. R R f l  l i s  a n d  R R H  i  P c n o d  J u ne to  A u g u s t in
G ir th  increm en t was a lso  h igher in R R II ] |g  T he n * rr ^ ow  r  c o m p a ra tiv e ly  b e tte r  g ir th , 
d u rin g  th e  w in te r season is show n in T ab le  N E M -2  E f m u n f  n ntSKh ° Wrng. le a fs h e d d in S 
w in te ring  w as G l I w hile  m in im um  was in PB 235.' ax lm ,Im  “ “ m b e r  o f  p la n ts  show ing

in differen t seaso n s’in t a T c l o n e s “ d  a re a  w ere reco rd ed  
show n in  T ab le  N E M O . M ax im um  glr h i n ™ *  w , s *mh increm“ ' «e 
m  ail c lones a n d  RR1I 1,8  and  R R ,I  ^

2. N U T R IT IO N A L  TR IA L IN  SE E D L IN G  N U R & tg K

F ertiliz m ^ w c rc 'a p p h e d ^ a sT p e r  th e  *teyoutU anc^ g ir th "a n d '‘he'13!' v 'z 'f.sun  a n d  s h a d e  co n d itio n  
a t m on th ly  in tervals. 3  0 g l™  a n d  heiBl« o f  p lan ts  w ere re c o rd e d

3. A S S E S S M E N T  O F  P O T E N T IA L  IN T E R C R O P S

* R 1 M  600 was planted during  
pad d y , m aize, co tto n , ginger, p in eap p le  b a n in a  a n A  rep lica te s . T h e  in te rc ro p s  a re

D ecem ber5 th e  m o m h  (’f  AlJg u s t w hile  S t Ton ° f  p a d d y  w ith  m a iz c -
D ecem ber 1987. The s tu d ie s  are  being  co n tin u ed  gU1ger ln th e  m o n th  (,t'





T a b le -N E M . 2. Percentage o f  plan ts which show ed w intering in d ifferen t clones.

SI.No. C lone P ercen tage  o f  p lan ts  w in te red

1 R R II  105 33.33
2 R R II 118 30.30
3 R R II 203 61.36
4 R R IM  600 68.75
5 R R IM  605 15.78
6 PB 86 71.11
7 PB 235 4.54
8 PB 5/51 60.60
9 G l 1 74.41

10 G T  1 67.44

4. N IT R O G E N  R E Q U IR E M E N T  U N D E R  D IF F E R E N T  G R O U N D  C O V E R S

n l a m J ^ n " J S  ‘J ? ' , ° . f , 9 ®7; 1213 n u m b ers  o f  R R IM  600 b u d d e d  s lu m p s  w ere 
p lan ted  in th e  field , in w h ich  only  721 n u m b ers  sp ro u ted  a n d  499 s tu m p s w ere d r ie d  
-P w rono  an d  M ucuna  have been p lan ted  a s  c o v e r c ro p  a s  per th e  layou t an d  a ll th e  post 
p lan tin g  o p e ra tio n s  w ere d o n e  in tim e. ^

5. R U B B ER  B A SE D  C R O P P IN G  S Y S T E M

a ii U nd .er, th is  tr ia l* fo u r  Perennial c ro p s  (coffee, o range , te a  a n d  ru b b e r)  a re  inch.H M
A ll p erenn ia l c ro p s  a re  grow ing  w ell a n d  o p e ra tio n s  w ere do n e  in tim e.

In  a n o th e r  tr ia l,  th ree  p eren n ia l c ro p s  (coffee, tea  a n d  o ran g e) w ere in c luded  
c rops w ere p lan ted  in separa te  b lock  betw een  row s o f  ru b b e r  besides

3 ^ ^ = « ^ t t s 8S 3 3 £ 5
6 SE L E C T IO N  FR O M  P O L Y C L O N A L  P O P U L A T IO N

» # p wS ' ant?.d<i?,he Md dr-*m  th c  field  a n d  87.11 per cen t in po lybags hive sp fo u t /d  D u e  .  Pe,r  T *  p la " IS
v iro n m cn ta l c o n d itio n  4 .6 6  p e r  cen t p lan ts  d ied in th e  field  an d  84 62 p e r  cen t in"p<jl'vbaaT

7. EV A L U A T IO N  O F  C L O N E S FOR ST R E SS T O LER A N C E
U n d er th is  tr ia l n ine c lones a re  in c lu d ed  S70 nnrwu .• .

p lan ted  in the field a n d  180 n um bers  in po lybags fo r su b seo iT -n f5 r , l?udtIed  s tu m p s  w ere
sp ro u tin g  w as reco rded  in the field a n d  6 5 .5 5 p S c e m  i n o o k S i f  Pu  " ' " g ' 60 ' 36 P c r  c e " ‘ 
8.72 per cen t p lan ts  were d ied  m  th e  field and  82.9 p e r  c e « K t '  b. ° VI>r'  B W‘" ' er

8. P H Y S IO L O G IC A L  S T U D IE S

relat™ rah ' a tiSn reco r< M  (NOTembcr?“ 987) r ' bS a jr“? id i,y  ancl Ph ° t° sy n tb e tic a lly  
re la tive hum id ity  d ecreased  fo llow ing th e  incre-isrd  tem p e ra tu re  in c rea sed  a n d  the
jim jm u m  value a t  1J.30 hours, w hen  th e  re la tive  hum?d?tv UuClive r a d ia tio n  w ith
L ea f tem p era tu re , s lo m ata l co n d u c tan ce  and
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It has been observed lh a t le a f  tem p era tu re  increased  w ith  in c rea sin g  so la r  tim e  a n d  reco rd ed  

f  ? "  ThC ™M im U m  1 i n s p i r a t i o n  w as re c w d e d  a f“ 1 “
?  a ‘‘ c lon,es- fn  a li c ,ones m ax im um  sto m a ta l c o n d u c ta n c e  w ere  re c o rd e d  in 

s h m ^ T  S an, m m im ura a ro u n d  noon hours . R R II  105. R R IM  600 a n d  PB 86
th" n o '1' "  clones. (T hese values w e r e n o f r c c o r d L  

a t high a l t i tu d t d ue  to  c lo u d y  w ea th e r d u r in g  th e  m on th ).

u p u  P “  l iu u , f j c a f  a L“  T T  was rec° rd e d  in tw o  c lones a t  tw o  a lt i tu d e s  (T ab le

---------^ e -N E M . 5. R a te  o f  l e a f  area  (cm*) expansion o f  tw o  clones a ,  M o  altitudes

~ ________________________ Z  A ug-S ep  N ov-E lite
R R I M  600

600 m  M SL ■> 407
1100 m  M SL r  988 ^  0.417

R R II 105 0 2 4 5  0.160
, ® ° r a M S L  3.355
1100 m  M S L  2.370 f  .1 9  0.658

0.422 0.088

Regional Research Station, Mizoram
With a  research  fa"m  « S ' » ! t T T & "  “ labJ ished «  K o iasib  in th e  y e a r  1985
the K o la s ib -R h a ira  ro ad , ’ »ei t h ° i \ ™ ™ f 5 0 a,,h a i ,U a te d  a b ° Ut 13 k m  f r 0 " '  K” «  to w n  o n

’ ■ M T h ™ T ^ U N 4 S Y  e v a l u a t i o n  o f  c l o n e s

a n d  as s n e h ™ r a g e ' 1) f undul a t i ng te rra ,n

2. S T U D IE S  O N  IN T E R C R O P P IN G

crops. “ v T o X n ^ ^ ^

R U B B E R  B A SE D  C R O P P IN G  S Y S T E M  
T his tr ia l w as in itia ted  in io st  • i

4 '  S N C £  O F  P H ~ ™  O N  T H E  G R O W T H  O ,

c lones $ & r 3 3 2 % £  e a r d “  - th  * * *



Other Regional Research Statio ns
R eg iona l R ™  m ' “ a t 'o m  in "he N o rth  E astern  S ta te ,,  th e  In stitu te  has estab lished  tw o  
“S  „  S i  s ta tio n s , one in M a h a ra sh tra  an d  the o th e r  in O rissa . \  H evea  b reed ing  
W ith a v ie w u .^ n d  P ' ab.l,5tlC!l Wllh ™ e su b s ta tio n  each  in T am il N ad u  a n d  K arn a tak a ,
to  estab lish  * i ^  " K  r e s r a r e h t he In stitu te  co n tem pla tes

im d p re ,,m in !,ry  iic iiv ,[ics " ,c,e  ,aken  ,o  « * •

Regional Research Station, M aharashtra
in R ° S! au Ch S ta tio n - D a p ch ari. is lo ca ted  ab o u t 145 km  avvav fro m  Bom bay
b u f^ n n H  nnH , S  and haS ,exPcr'ment fa rm  o f  50 ha ' fn ad d itl0 n  to  ^ l d  experim en ts, bu d w o o d  and  seed ling  nu rseries have been  estab lish ed .

I .  D R Y -F A R M IN G  M E T H O D S  IN  H E V E A  C U L T IV A T IO N

m iH H i^ r r | h K onkan  reglon experiences over seven m on ths d ry  period  d u rin g  N o v em b er to 
m  f a r  L  ' ?  le m Pe ra tu re s  rangm g from  I3 °C  to  4 0 °C  w h ich  m akes th e  reg ion  m arsi-  
im m n. cu ltiv a tio n . In o rd e r  to  im p a rt p a rtia l a m e lio ra tio n  o f  m o istu re  stress  d u rin g
im m atu re  p e r io d , v arious d ry -fa rm in g  tech n iq u es like d eep  ir iig a tio n , p it irrig a tio n , dew  

T w p fv p ^ rp ^  r pitrc5 e r  ' rr ig a tl0 n  and  C h in a  c la -v sP ra>' ° n  canopy  o f  p lan ts  w ere evolved. 
r r  f m  , 9 ?  ?, f ry -fa rm in g  m elh o d s w ere im posed  on  th ree  y ea r o ld  p lan ts  o f  c lo n e  
K K II 118 raised  w ith  life sav ing  irrig a tio n s a t  th e  ra te  o f  15 I/p lan t;w eek . T h e  p la n ts  w ere 
d iv id ed  in to  th ree  g roups a c c o rd in g  to  g ir th  a n d  tre a tm e n ts  w ere laid ran d o m ly  w ith  sinsle  
tree  sing le  p lo t design. T he trea tm en ts  w ere com m enced  in  S ep tem b er 1986. T h ough  
s ta tis tic a lly  n o t ana lysed , the  d a ta  show  th a t am ong  the tw elve tre a tm e n ts , effect o f  deep  
ir rig a tio n  is d isc e rn a b le  over c o n tro l p lan ts  w ith o u t ir r ig a tio n  (T a b le -D a p . I ). D u rin g  first

T a b le -D a p . I. G rowth o f  H evea under dry-farm ing  treatm ents

SI.
N o.

T rea tm en ts
1986

G ir th  (cm ) G ir th  increm en t (cm )
1987 1988 (1986-87) 1987-88

I. D eep  ir r ig a tio n  1 (200 1/15 d) 14.1 20.3 28.5 6.2 8.22, D eep  irrig a tio n  [I (200 1/20 d) 13.9 19.9 27.7 6.0 7.83. D eep  ir r ig a tio n  III  (200 1 25 d) 14.0 20.1 27.9 6.1 7.8
4. P it irr ig a tio n  I (50 1 1 0  d) 13.8 20.6 27.5 6.8 6.9
5. P it ir r ig a tio n  II (50 I / I 5 d) 14.0 19.8 27.2 5.8 7.4
6. P it ir r ig a tio n  I lf  (50 1/20 d ) 13.6 19.1 26.4 5.5 7.37. D ew  c a tch in g 14.1 19.5 25.8 5.4 6.3
8. D ew  c a tc h in g  - G ra n ite  ch ip s 13.4 19.8 26.5 6.4 6.7
9. P itc h e r  d r ip s  (5  1/d) w ith

p o ly th en e  m u lch 14.0 19.2 26.1 5.2 6.9
10. P itc h e r  d r ip s  (5 1/d) w ith  o rg an ic

m ulch 13.8 19.4 26.5 5.6 6.9
II . O rg a n ic  m u lch  w ith  C h in a  clay

spray 14.1 19,2 26.1 5.1 6.9
12. C o n tro l w ith  m ulch ing

w ith o u t irrig a tio n ) 14.1 18.9 25.3 4.8 6.4



f f * r - d “ P. Irr. '* “ '° °  < « «  1 15 <!> show ed  ap p ro x im a te ly  1.5 cm  g ir th  in c re m e n t ov e r 
a n V o .m ° ,  Y e 0 ,h c r  tr‘'-»"T>ents lik e  p it irrig a tio n , d ew  c a tc h in g  m clh o d s, p i tc h e r  ir r ig a tio n  
k l i m l  S ' m i T f i i  ° ,>ly ,m r* illal " > r a  g row th . D u r in s  seco n d  y e a r  d e e p
trealm en  ™  I m ain ta ined  the sam e tren d  in g ir th  increm ent's, w hereas' a ll o th e r  

, T  ’ mCre,ase s ro w lh  " h en  c "m p a re d  to  th e  c o n tro l T w o

S o “ ™ ^ S e T c C ? o \ a ' “ * ° f  2 M  l,P la n ,/' 5 da-VS r“ Ul,t''< in 3 2 ™

2. C O N T A C T  S H A D IN G  A S  A S U B S T IT U T E  F O R  C O N V E N T IO N A L  S H A D IN G

o r c o " “ i1  ^
600 raisf d In po lybags w ere p lan ted  in  th e  field in Ju n e  1987 Th~ r P, of c ,o n c  R R ,M  
co n v en tio n a l sh ad ing  w ith c o c o n u t le a f  haskei nH ™  , i « , re a  ™e n ts  in c lu d e d  w ere
and  15% so lu tions w /v in w ater) In  « jE  I i S i . , S5ad,n* mth China c lay  (5. 10 
p e r  cen t C h in a  c lay  so lu tion  con ta in in g  g u m  a ra b ic  ( 4 - v l l ) a s L T ™  p a in ,c tl w ith  20
o f  the  leaves w ere given a c o a tin e  o f  C h ina  c lay  bv s n n v L » ! f ,iesi' e T,IC u p p e r  su rfaces  
experim en t w as R B D  w ith five rep lica te s  a n d  n L  n l Z  '  g so lu tio n . T l^  design  of
received  irrig a tio n  d u rin g  sum m er m o n th , V u a f  r e c o r d i ,^  r e p l,c a tf- A ll tre a tm e n ts
casu ah tie s  a n d  greenness o f  leaves. G it th  a ,  , S  2 ? $ g  I

o„ c ^ u e s  „ W  g ro m h  o f y o m g  H m a

SL N o - T rea tm en t» rcd im en ts * t r  , , ------------------
------------- -------------------- --------------- ----------------------N a  o f  ca su a ltie s  G ir th  t e n ,
C onven tiona l sh ad e  -
C o n ta c t shade  - 5 /  C h in a  c lay  ?

4  C o n ta c t s t a d e -  I O % C h $ i c l a y
’ • C o n tac t shade  - lS%  C h in a  clay !< «

^ T T T — 7 ~ ---------------------------------------------------------------------------- -   1 10.3

C h ina  c lay  w ere co m p ara tiv e ly  m o re  e n  '  ? f u S ° ‘ p lan ts  c o n l‘*ct sh a d e d  S  i so 
sp ray  can  be co n sid e red  s u f f i c S  ?  O V erolJ,er t [e a ^ e n t s .  T en  p e r  cen t C h in a  c l i ?

Regional Research Station. O rissa

p u rp o ses  and  a c tio n  h S t a S t  n i tS te d  f o ? ” ^  T * ”  ' ,r' n J s  « «  o S e d  't fr? m
pro p erly  fenced  a s  the lan d  lease a g S t e m  « « & " £ ? ■ £



Hevea Breeding Station

T he Hevea B reeding S ta tio n  o f  the R u b b e r R esearch  In stitu te  o f  Ind ia  has tw o su b ­
sta tions, o ne  in K arn a tak a  and  th e  o th e r  in T am il N ad u . T he su b s ta tio n  in K a rn a ta k a  
is lo ca ted  a t N e tta n a , ab o u t 100 km  aw ay from  M angalo re  a n d  has an  a rea  o f  50 ha. O ne 
Held experim ent on yield cu m  exp lo ita tio n  m eth o d s w as laid  o u t. A  sm all a rea  has been 
p lan ted  w ith  po lyclonal seed m ateria ls, w ith a  view  to having  se lec tio n s from  them  A 
sou rce  bush  nursery  o f  p rom ising  c lones a s  well as a seed ling  nu rsery  fo r ra ising  stock  p ian ts 
were a lso  estab lished . T he experim en ta l a rea s  w ere p ro p erly  m ain ta in ed  a n d  cu ltu ra l 
op e ra tio n s w ere carried  o u t tim ely. P re lim inary  w ork  fo r th e  estab lish m en t o f  a  m e teo ro ­
log ical observa to ry  w as in  progress. A c tion  has been in itia ted  to  p ro v id e  an  e lec tr ic  fencing 
system  for the ex p erim en ta l farm . A c tio n  w as in p rogress fo r th e  1988 p lan tin g  p rog ram m e 
to  lay o u t a field experim en t on o rte ts . se lec ted  m ostly  from  sm all ho ld ings, a s  well as for 
lu r th e r  p lan ting  on  c lo n e  cum  ex p lo ita tio n  m ethods. P lan ting  m ate ria ls  req u ired  lo r  th is 
p u rpose  have been raised.

T h e  sub sta tio n  in T am il N ad u  is lo ca ted  a t  P a ra lia r, a p p ro x im a te ly  40 km  aw ay from  
N agerco il a n d  has an  a rea  o f  23. I ha. P lan tin g  has been  u n d e r ta k e n 'fo r  estab lish in g  a 
b reeding  o rc h a rd  w ith 25 selected  c lones. A  seed ling  nu rse ry  a n d  a  so u rc e  bush  n u rs lry  
were a lso  estab lished . A few  p lan ts from  th e  seed ling  nu rsery , w hich  a p p a ren tly  to le ra ted  
flood s itu a tio n , w ere selected  for fu rth e r m u ltip lica t ion a n d  o b serva tions. C u ltu ra l op era tio n s 
w ere carried  o u t tim ely  a n d  th e  a rea  has been  p ro v id ed  w ith  b a rb ed  w ire fencing .

Agrometeorologq Unit

1 W E A T H E R  C O N D IT IO N S  A T  E X P E R IM E N T  S T A T IO N S

T he g enera l w ea th e r co n d itio n s  d u rin g  1987 a t R R II  and  its  R eg iona l R esearch  
S ta tio n s  a r e  sum m arised  a n d  p resen ted  in figure  A g ro m et. 1.

C o n tr ib u tio n  o f  th e  N o r th -E a s t m onsoon  d u rin g  O c to b e r  a n d  N o v em b er was 
m o ie  a t C h e th a c k a l th an  a t  K o ttay am . H ow ever, th e  e v a p o ra tiv e  d e m a n d  o f  th e  a tm o sp h ere  
<1589 m m ) w as sam e a t b o th  the lo ca tio n s. In Ju ly  on ly  182 m m  o f  r a in fa ll w as rece ived  a t 
K o ttay am  a n d  C h e th ack a l w h ich  is th e  low est reco rd ed  d u rin g  th e  p ast 30 years. A t 
D a p c h a ri (K o n k an  reg ion  o f  M ah a ra sh tra ) there  w as n ine  m o n th s  co n tin u o u s  rainless 
p e r io d , resu lting  in a w ater d e fic it o f  1074 m m . w h ereas the w a te r d efic it a t  C h e th a c k a l and  
K o ttay am  w ere 307 m m  a n d  358 mm  respec tive ly . A t A g a rth a la  (N o rth -E as t reg ion) there 
was on ly  m arg ina l d ro u g h t co n d itio n s  d u e  to  u n ifo rm  ra in fa ll d is tr ib u tio n .

2. A G R O C U M A T IC  A S P E C T S  O F  R U B B E R  C U L T IV A T IO N

T h e  av a ilab le  m e teo ro log ica l d a ta  fro m  tr a d itio n a l a n d  n o n  tra d itio n a l reg ions a rc  
being  co llec ted  from  th e  A rch ives  o f  In d ia  M eteo ro lo g ica l D e p a rtm en t. A gricu ltu ra l U n i­
v ersities, S ta te  a n d  C en tra l A gencies, e tc .

T h e  c lim a tic  w a te r b a lan ce  d ia g ra m s a t som e lo ca tio n s o f  O rissa  S ta te  a re  illu stra ted  
in figure A grom et. 2. A t m o st p a r ts  o f  O rissa  d ro u g h t in tensity  w as m ore  th a n  th a t in
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trad itio n a l a rea s  and  a t som e p laces il was co m p arab le  to  th a t o f  P a lgha i. T h e  index  ot 
m oisture  ad eq u acy  show s th a t the  soil m o istu re  ava ilab ility  in ra in fed  c o n d itio n s  a re  below  
80.’, in an  year. H igh  tem p era tu res  o f  th e  o rd e r  o f  46  10 4 8 °C  a n d  m ean  w ind sp eed s  ol 
25 km  were reco rded . H ow evei, w ith ad e q u a te  a g ro n o m ic  p ra c tic e s  ru b b e r  cu ltiv a tio n  
c o u ld  be successfully  un d ertak en  in O rissa .

T h e  com ponen ts  o f  c lim a tic  w ate r balance  m o d el (1961-87) o f  t ra d itio n a l ru b b e r 
grow ing  belt a re  furn ished  in tab le  A grom et. I. T he ch a ra c te r is a tio n  o f  d a ily  ra in fa ll receip t 
a t K o ttay am  (T ab le -A g ro m ;t. 2) in d ica te s  th a t  th e  p o ssib ility  o f  g e tt in g  m ore  th a n  50 m m  per 
ra iny  day  w as h ighest in the m onsoon , fo llow ed by post m o n so o n  season .

3 . S T U D IE S  O F  C R O P  W E A T H E R  R E L A T IO N S
Sim ple co rre la tio n s w ith 12 w ea th e r param e te rs  o n  seasona l b asis  w ith  y ield  o f  R R II 

fa rm  ind ica ted  th a t som e o f  th em  have sign ifican t im p ac t o n  y ie ld . S tu d ie s  o f  m on th ly  
ra in fa ll a n d  c ro p  yield  a t d iffe ren t lag p e rio d s a re  su m m arised  in ta b le  A g ro m e t. 3. H eavy 
rain s d u rin g  m onsoon  season  was responsib le  fo r  the low  yield  d u rin g  th is  p e r io d . R ainfall 
in general had  positive effect o n  y ield  on ly  a f te r  o n e  to  tw o  m on ths.

4. E S T A B L IS H M E N T  O F  A G R O M E T E O R O L O G IC A L  O B S E R V A T O R IE S
A rrangem en ts  a re  being  m ad e  to  es tab lish  R eg iona l M eteo ro lo g ica l O b se rv a io r ie s  a t 

K eerip a ra i (K an y ak u m ari D is tric t)  a n d  N e e tta n a  (S o u th  C a n a ra  D istric t) . A c tio n  is in 
th e  final stage fo r  p ro c u rin g  a n  a rea  a t  M u n d ak ay am  reg ion . T w o  o b se rv a to rie s  in 
M eghalaya w ere e stab lish ed . A c tio n  is in p ro g ress  fo r th e  es tab lish m en t o f  o b se rv a to rie s  
a t  A ssam  a n d  M izoram .

T ab le -A g ro m e t. I. D istrict wise com ponents o f  water balance o f  rubber under d ifferen t 
a g ro d im a tic  conditions o f  Kerala.

D istric t Rainfall
(ram )

W ate r  W a te r  W a te r In d e x  o f
req u irem en t d e fic it su rp lu s  m o ist u re

(m m ) (m m ) (m m ) a d e q u a c y

(%)

T riv an d ru m
Q u ilo n

1696

2535

2629

2566
2586

3021

2904

2333

2843

3343

3354

1412

1336

1349

1557

1336

1335

1440

1546

1478

1412

1414

81

52

75

126

100

101
217

257

231

197

267

334 94.3
1251 96.1

1355 94 .4
1135 91 .9

1350 92.5

1788 92 .4

1681 84.9

1044 83.4

1596 84.4

2128 86 .0

2371 81.1

A lleppev

K o ttay am
I d d u k k i

E rn ak u lam
T ric h u r

Palghat

M a lap u ram
K ozh ik o d e
C a n n a n o re



T ab le -A g ro m e l. 2. Percentage distribution o f  da ily  ra in fa ll a t K o ttayam  (1956-87)

M onth R ain fa ll (m m )

Less th an  
2.5 2.6-10.0 10.1-20.0 20.1-50.0 50.1 and  above

January 96.57 1.61 1.11 0.71 0.00
F ebruary 92.98 3.57 1.00 1.56 0.89
M arch 88.14 5.31 3.33 2.91 0.31
A pril 70.42 10.94 9.17 7.71 1-77
M ay 60.69 13.71 8.57 12.30 4.74
June 24.27 20.83 18.13 25.31 11.46
July 26.41 19.66 19.25 24.19 10.40
A ugust 37 20 22.48 17.24 17.04 6.05
S ep tem b er 52.50 20.73 10.21 12.29 4 .27
O cto b er 53.33 17.84 13 21 11.59 4 .03
N ovem ber 64.27 13.13 10.00 9.48 3.13
D ecem b er 89.51 4.84 3.12 2.02 0.50

T ab le  A grom et. 3. Sim ple correlation coefficients show ing the influence o f  rainfall 
on the heterogeneous crop y ie ld  o f  H evea a t K ottayam .

M o n th S am e m on th N ex t m on th S econd  m on th

Jan u a ry -0 .2386 0.2286 -0 .0599
F eb ru a ry 0.0536 0.1499 0.5361*
M arch 0.1562 0.5348* 0.4253
A pril 0 .3450 0.2979 -0 .2427
M ay 0.0551 -0 .0789 -0 .7367**
Ju n e -0 .2910 0.6704s"* 0.3780
Ju ly -0 .3707 -0 .0578 -0 .0 6 8 6
A ugust -0 .5521* -0 .2599 -0 .5112*
S ep tem b er -0 .5852* -0 .4013 -0 .1724
O c to b e r 0.0417 0.3424 0.5440*
N o v em b er 0.0783 0.2730 --0.3009
D ecem b er 0.4378 0.1493 -0 .4817

•S ig n ifican t a t  5 %  e rro r  
** S ignifican t a t  1 % e rro r



Librarq and Documentation Centre
The L ibrary  m ain ta in ed  a g o o d  co llec tio n  o f  d o c u m e n ts  on  ru b b e r  a n d  re la te d  areas . 

T he co llec tio n  was reclassified, ca ta logued  a n d  o rgan ised  w ith a  view  to  h av ing  c o m p u te r ised  
in fo rm ation  retrieval. T he to tal co llec tio n  o f  books exceed ed  19,900 a n d  th e  b o u n d  p e r io d i­
cals 13.100. T he lib ra ry  su b scrib ed  to  a b o u t 600 perio d ica ls .

V arious services w ere p rov ided  based  on  the in fo rm a tio n  in take . T h e  L ib ra ry  a n d  
D o cum en ta tion  C en tre  a lso  organ ised  tran s la tio n  o f  a r tic le s , c o m p ila tio n  o f  w eekly  p rice  
co nso lida tes , p u b lica tio n  o f  R ubber A lert. R u b b e r D igest. R ecen t A d d itio n s  to  R R II L ib ra ry , 
e tc . w ith a view to  d issem ina ting  th e  righ t in fo rm a tio n  to  th e  righ t u ser a t  th e  righ t time.' 
As pa rt o f  in fo rm ation  d issem in a tio n , a b o u t o ne  lakh  c op ies  o f  d iffe ren t in fo rm a tio n  m ate ria ls  
w ere m ad e  by the R epro g rap h ic  S ec tio n , aga in st d e m an d . T he fac ilities  a n d  se rv ices  o f  the 
lib ra ry  w ere a lso  ex tended  to  p lan te rs , m an u fac tu re rs  a n d  o th e rs  co n n e c te d  w ith  th e  rubbei 
industry . R esearch  scho lars  an d  s tu d en ts  from  u n ivers ities  a n d  co lleges a lso  u tilised  the 
services o t th e  L ibrary . Sc ien tists from  o th e r  n a tio n a l rese rach  in s titu tio n s  a lso  visited  
th e  L ibrary  fo r con su lta tio n  a n d  re ference.

Budget
l 3 S 7 ' £ g

SI.
N o. A p p ro v e d  A c u tu a l

H ead  o f  A c c o u n t B u d g et E x p e n d itu re
(R s. in lak h s) (R s. in lakhs)

N on  Plan
1. Pay and  a llow ances
2. C o n tin g en c ies

3. O th e r  ch arg es ( In c lu d in g  R R II E s ta te  &  N u rse rv i
4. N on  P lan  Schem es

5. N on  P lan  P ro jec ts  (C E S  C h e lh ack a l)

T o t a l  N o n  P l a n  

Plan
6. P lan  schem es

7 . N E R D S  R esearch  C o m p o n en t

T o t a l  P l a n

68.59 68.59
20.40 20.40
40.66 40.66
11.35 11.35
37.00 37.01

178.00 178.01

25.00 25.69
65.00 45.35

90.00 71.04
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