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A B ST R A C T

/feuca 6 ;usi7 icnsi3  is ^̂ idely grown in India as a rainfed a'op. Rubber yield depends upon various paraineletB-4''
tl^ t affect the flow charatter^tica of latex and in vitro regeneration of rubber. Severe drou^t wiJl reduce rubber yield ’ 
by alTecting these two luechanisiiia. In the present study, effects ofdi-ouglit on various Qow characteristics w ereasesed .
In nine clones. Tlie decline In crop yield in sunmier monUis was cl^orncterised by low initial flow rate (F), lijgh plugpng 
index (PU and ina-eosad dr/ rubber content (DRC) of lalex wliile Uiese dujiges were considerably reversed during 
wet season., Ih e  various iJcnes did show the marked changes in their tujgor preisure of latidferous cells, 'flie results 
suggests tJiat sofl moisture is an essential factor detemiining Uic flow cluu acteristics of latex and Uicreforo the yield 
of rubber. ‘5 '̂./-'
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I M T I I O D U C T I O N  ■
r* *

Occurence of seasonal and clonal variations Iti yield and yield components 
in Uevea is. well known .(Sethuraj and Mathew, 1992,, Auzac £t £i.*» ' 
1989), - Among the many environmental variables that affect yield directly . 
or indirectly, drought and temperature are the two most important ones, -, 
affecting the flow characteristics of latex. In summer months, :
atmospheric and soil drought prevails with very high evaporative demand 
and the rubber trees experience severe moisture deficit. llevea plan 3 
undergo several metabolic changes in response to drought. The return 9 - 
rainfall at the end of dry season recharges the soil and increases the' 
quality and quantity of latex. Though the physiological parameters o 
yield depend on many factors, an attempt has been made in '
describe different clones by comparing measurements carried out una 
analogous conditions during wet and dry months,

■ MATERIALS AND METHODS
The study was conducted at the Rubber Research Institute of 
Central Experiment Station, Chethackal (9° 22' !I : 76° 50' E) in 
district of Kerala. The clones selected are RRII 105, PD 235, PD ' 
PB 217, Ch 4 and GT 1 (high yielding clones) and Pll 0 8^, Tjir 16



Ch 29 ( low y J e l d i n g  c l o n e s )  p l a n t e d  in  1 9 7 7 ,  O b s e r v a t i o n s  on  y i e l d  (gm 
t r e e " l  t a ? “ l  ) ,  a n d  y i e l d  co ro ponents  I n c l u d i n g  i n i t i a l  flov< r a t e ,  F (ml 
cm "l  m in “ l ) ,  t u r g o r  p r e s s u r e ,  T P  ( b a r ) ,  p l u g g i n g  i n d e x ,  P I  a n d  d r y  
r u b b e r  c o n t e n t ,  DRC (%) w e r e  c o n d u c t e d  i n  t h e  m on th s  of M a r ch  ( d r y )  a n d  
Ju n e  (w et )  1994 i n  n i n e  c l o n e s  w i t h  fo ur r e p l i c a t i o n s  fo r  ^adh c l o n e .

p i e  -  t a p p i n g  l a t e x  v e s s e l  t u r g o r  v ;a s  r e c c o r d e d  u s i n g  d i s p o s a b l e  
manom eters  c o m p r i s i n g  No. 49 p o l y t h e n e  s u r g i c a l  t u b i n g s  s e a l e d  a t  o n e  end 
and f i t t e d  w i th  2 1  g u a g e  h y p o d e r m i c  s y r i n g e  n e e d l e  a t  th e  o t h e r  end 
( R a g h a v e n d r a  ^  a l ^ , 1 9 8 4 ) .  • P lu g g in g  i n d e x  w a s  c a l c u l a t e d  a c c o r d i n g  to 
MUford £ t  ( 1 9 6 9 ) .  T h e  t r e e s  v/ere u n d e r  1/2 5 d/2 sys tem  of t a p p i n g
and w^ere r a i n g u a r d e d  d u r i n g  t h e  r a i n y  s e a s o n .  S o i l  m o i s t u r e  c o n t e n t  (%) 
w s s  e s t i m a t e d  g r a v l m e t r i c a l l y  a t  t h r e e  d e p t h s ,  from 0 - 3 0 ,  3 0 - 6 0  a n d  6 0 - 9 0 .  
W ea ther  p a r a m e t e r s  w e r e  c o l l e c t e d  from C e n t r a l  E x p e r i m e n t  S t a t i o n ,
C h e t h a c k a l .t » '

RESULTS

V a r i a t i o n s  i n  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y ,  r a i n f a l l  a n d  s o i l  m o i s t u r e  for  
the m onths  of  M a r c h  a n d  J u n e  a r e  p r e s e n t e d  i n  T a b l e  1 .  D u r in g  M arch  
t h e  f ^ l n f a l l  v a s  p o o r ,  t h e  a i r  t e r r p e r a tu jr e  a s  w e l l  a s  e v a p o r a t i o n  w a s  
h ig h  e n d  t h e  s o i l  m o i s t u r e  w a s  low c o m p a r e d  to J u n e ,  wh^re th e  r a i n f a l l  
was m o d e r a t e  a n d  t h e  s o i l  v/ater w a s  found to b e  a t  the f i e l d  c a p a c i t y .

TABLE 1 .

V a r i a t i o n s  i n  m ean  a i r  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y ,  e v a p o r a t i o n ,  
m onth ly  r a i n f a l l  a n d  s o i l  m o i s t u r e  i n  d i f f e r e n t  m on th s  from C e n t r a l  
E x p e r i m e n t  S t a t i o n ,  C h e t h a c k a l .

MARCH JUNE

Maximum t e m p e r a t u r e  (®c) 3 5 . 8 7 2 9 . 4 3
Minimum . t e m p e r a t u r e  (®c) 2 1 . 1 2 2 2 . 9 4
E v a p o r a t i o n  (mm) 3 . 9 9 2 . 2 6
T o t a l  r a i n f a l l  (mm) 1 8 . 4 4 9 7 . 5
R e l a t i v e  h u m i d i t y  ( 9 b )

7 AM 8 7 . 8 1 9 3 . 7 1
2 PM 4 7 . 4 5 7 7 . 3 7

S o i l  m o i s t u r e  (%)
0 - 3 0 1 8 . 0 S a t u r a t e d
3 0 -  60 2 0 . 3 S a t u r a t e d
6 0 -  90 2 2 . 2 S a t u r a t e d

I l l -31



C l o n a l  v a r i a t i o n s  In  l a t e x  flow r a t s ,  t u r g o r  p t f ? s s u r e ,  p l u g g i n g  h u i e x ,  dry
rubb tsr  concent  a n d  l a t e x  y i e l d  a r c  .ohcv;n it\ u' i . jure 1 ,  I n  g e n e r a l  there
w a s  a n  In cva a s . i  In  t h e  r a t e  of I n i t l o l  llov/ ot Isl -ox In t h e  ■•■nonth of June
( F i g .  1 A),  e x c e p t  Iti c l o n e s  T j l r  J 6 ^nd CU , v. 'haia th e  i n i t i a l  flow of
l a t e x  d e c r e a s e d  a t  th^J r o t a  c f  0 . 0 3  it,I c m “ ‘̂  . I n c r e a s e d  l a t e x
v e s s e l  t u r g o r  w a s  n c t l c o d  in  a l l  c l j n c s  i n  this month of J u n e ,  e x c e p t  in  PQ 
217 a n d  Ch 29 ( T i g .  1 B ) .  P l u g g i n g  I n d e x  decrc^aced i n  tSie r a n g e  of 5 % 
( P B  215)  to 55% (PD 235)  i n  th e  month, of J u n -3 c o m p a r e d  to M a r c h .  in
summer h i g h  P I  v a l u e s  were  r e c t o r d e d  i n  T j i r  16 ,  Ch 29 a n d  P i l  B 8 «f,
V ery  lov? P I  v a l u e s  v/ere n o t i c e d  In th e  monfcli of J u n e  i n  c l o n e s  PD 217
PB 235  a n d  R R I I  105 ( F i g .  1 C ) . Dry r u b b e r  c o n t e n t ,  a n o t h e r  m a jo r  y ie ld  
compo nent  "was found h i g h e r  i n  d r y  s e a s o n  t h a n  in  wet s e a s o n  ( F i g .  1 d ) .  
An o v e r a l l  d e c r e a s e  i n  DRC v/as o b s e r v e d  i n  t h e  month ot' J u n e .  Dry
r u b b e r  co n t e n t  d e c r e a s e d  i n  t h e  r a n g e  of 3% ( P B  2 3 5 )  to 18% ( P i l  B QU and 
T j l r  1 6 ) .  S e a s o n a l  v a r i a t i o n  I n  l a t e x  p r o d u c t io n  w a s  p r o m in e n t  w i th  h igh 
y i e l d  i n  wet s e a s o n  a n d  low y i e l d  i n  d r y  s e a s o n  ( F i g .  I E ) .  I n  t o t a l  53X 
a c c u m u l a t i v e  r u b b e r  p r o d u c t i o n  v/as o b s e r v e d  i n  J u n e .  I n  t h e  month o f ’ 
M a r c h  a n  o v e r a l l  2U% y i e l d  d e p r e s s i o n  v;as  o b s e r v e d  c o m p a r e d  to t h e  wet 
s e a s o n .

DISCUSSION
From th e  r e s u l t s  o b t a i n e d  i t  i s  c l e a r  t h a t  h i g h  t e m p e r a t u r e  a n d  the
a b s e n c e  of r a i n f a l l ,  c h a r a c t e r i s t i c  of d r y  p e r i o d  c r e a t e d  a d v e r c e  c o u d i t lo n i  
f o r  l a t e x  p r o d u ct io n  i n  l l e v e a . V e r y  low y i e l d  r e c c o r d e d  i n  summer months 
i n  some c l o n e s  i s  i n d i c a t i v e  of  t h e i r  i n c r e a s e d  s u c c e p t a b i l i t y  to d r o u g h t .  
T h i s  i s  in  c o n t r a s t  to a n o t h e r  r u b b e r  y i e l d i n g  p l a n t  G u a y u lo  ( P ar th e n lu m  
a r q e n t a t u m ) , v/here w a t e r  s t r e s s  p l a y s  a n  . I m p o r t a n t  r o l e  i n  r u b b e j  . 
p a r t i c l e  a c c u m u l a t i o n  . (R e d d y  a n d  D a s ,  i 9 3 8 ) .  T h u s  l l e v e a  e x h i b i t s  I t s  owh 
d i s t i n c t  p h y s i o l o g i c a l  r e s p o n s e  to w a t e r  s t r e s s .  I n  sum mer ,  r e l a t i v e l y  thp 
h i g h  y i e l d i n g  c l o n e s  r e s p o n d e d  b y  h i g h e r  y i e l d  d e p r e s s i o n s  t h a n  t h e  low 
y i e l d i n g  o n e s .  S e a s o n a l  v a r i a t i o n s  a l s o  i n f l u e n c e d  t h e  y i e l d  co m ponents  of 
l l e v e a  l a t e x  p r o d u c t i o n  4 T h e s e  f i n d i n g s  h a v e  b e e n  m a d e  by. o t h e r  workers  
( V i j a y a k u m a r  et  » 1 9 8 8 ) ,  G u r u r a j a  R ao  e t  , a l . , 1990 and
C h a n d r a s e k h a r  ^  a l . , 1 9 9 0 ) ,  C l o n a l  v a r i a t i o n s  In  l a t e x  y i e l d  was
a s s o c i a t e d  v/ith d i f f e r e n c e s  in  l a t e x  v e s s e l  t u r g o r ,  d r y  r u b b e r  content ,  
i n i t i a l  flov/ r a t e  a n d  p l u g g i n g  i n d e x .  I n t e r - r e l a t i o n s h i p s  among yield.j 
y i e l d  component  f a c t o r s  a n d  s o i l  m o i s t u r e  were  d e s c r i b e d  b y  C h a n d r a s e k h a r  
( 1 9 9 4 ) .  Dry r u b b e r  c o n t e n t  a n d  p l u g g i n g  i n d e x  w e r e  fo u n d  to b e  the 
i m p o r t a n t  y i e l d  co m p o ne n t  f a c t o r s  i n f l u e n c e d  b y  s o i l  m o i s t u r e .  S e th uraJ  
a n d  R a g h a v e n d r a  ( 1 9 8 4 )  o b s e r v e d  a  r e d u c t i o n  in  d u r a t i o n  of flow and 
a m ount  of l a t e x  i n  l l e v e a  u n d e r  v ;a t e r  s t r e s s  c o n d i t i o n s .  D e c r e a s e d  lat®^ 
y i e l d  in  d r y  s e a s o n  w a s  due to e n h a n c e d  p l u g g i n g  a n d  r e s t r i c t e d  d r a in a g e  
a r e a  ( S o t h u r a j  a n d  G e o r g e ,  1 9 7 6 ) .  T h o u g h  t h e  p h y s i o l o g i c a l  p a r a m e t e r s  ot 
y i e l d  d epend upon m a n y  f a c t o r s ,  from t h e s e  o b s e r v a t i o n s  i t  i s  c l e a r  tha
t h e  a v a i l a b i l i t y  of m o i s t u r e  i'n t h e  s o i l  l i a s  a  b e n e f i c i a l  e f f e c t  on -lateX 
p r o d u c t io n  a n d  a l s o  t h e  r e s p o n s e  of i n d i v i d u a l  c l o n e s  to s o i l  moisture 
d e f i c i t  v a r i e d  c o n s i d e r a b l y .  T h e  s t u d y  may s e r v e  a s  a  t o o l  to  I n t e g r a  2 
v a r i o u s  pararr-ecers  r e l a t e d  to p r o j e c t i o n  . of y i e l d  d u r i n g  d r o u g h t .  
I d e n t i f y  t h e  c l o n e s  v^ith pro i»i is ing p h y s i o l o g i c a l  p r o f i l e s .  • ■
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FlG.l. Variations in m ajor yield components of nine clones of 
H ^ e a  in dry (March) and ■jvet (June) months.
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