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S L 'M  M A R Y

An expcrim em  w iih  th e  objective o f  eva lu a tin g  the perform ance o f 15 clones o f ru b b e r .Hevea 
brasiliensis) was c o n d u c ted  in the K o n k an  region o f W estern  In d ia . T h e  clones u n d e r  e valuation  
were R R I I  5. R R I I  6. R R I I  105, R R II  208, R R I I  308, R R IC  32, R R IC  !00. R R IC  102, 
R R IC  105, R R IM  605. PB 260. PB 310. PB 311, PR 255. and  PR  261. T h e  region is a  tria l 
environm ent for th e  c ro p  and  experiences m ore th an  seven rainless m on ths an d  .severe d ro u g h t 
in the sum m er m onths. D a ta  on  m on ih ly  g irth  grow th  w ere collected for six years from  a trial 
with random ized  block design. T h e  g ro w th  o f  clones in  term s o f m on th ly  g irth  increm ent 
g row th (G IN , cm  m on th  ” ' '  seasonal m ean  g irth  increm ents ,M G L \ .  cm  season^  ')  an d  m ean 
relative increm en t ra tes ■ M R IR . m m  cm ~  ' season” ' ’ as well as an n u a l M G IN  (cm  a~  ' ) and  
M R IR  (m m  c m ” ' a ~ ' ;  was stud ied . C orre la tion  analysis was perform ed to u n derstand  the 
effect o f seasonal g row th  on  the final g row th . .At the beginn ing  o f the study, the largest g irth  
noted w a s fo r th e  c lone R R I I  6 ;22. 5 cm ; followed by R R I I  208 (22.0 cm ;. PR  261 w ith a g irth  
o f only 14.2 cm was th e  least v igorous am ong  th e  clones. A  large portion  o f the grow th  occurred  
in the w et season only. D uring  the d ry  season the grow th  rates o f the  clones declined 
substan tia lly  an d  decreases in g irth  rang ing  from 0.2 in to  0.5 w ere noticcd in m ost o f 
the clones. A t the  e nd  o f  the  stu d y  period  th e  largest g irth  observed was for c lone R R I I  208 (49.3 
cm ) and  the lowest for PR  261 (39.3 cm ). T h e  h ighest p roportion  o fta p p a b le  trees no ted  was for 
clone R R I I  208 [52 .4% ) a n d  the low est for PR  26i (2 .7% ). T h e  pooled average o f tap p ab le  
trees w as only 17,5% , T h e  d a ta  revealed th a t the im m atu rity  period  for Hevea in the region will 
not be less th a n  9 vears u n d e r  rainfed conditions. F rom  the analysis based on the final g irth  it 
was concluded  th a t clones R R I I  208, R R IC  52, R R I I  6, R R IC  100 and  R R IC  102 a re  m ore 
toleran t to d ro u g h t w hile R R I I  105, R R IC  105, R R IJ  5, R R IM  605, PB 310 , P B 260 , PB 311.
P R  255, R R I I  308 a n d  PR 261 are  less to le ran t. T h e  results o f co rre la tion  ind ica ted  th a t by 
analysing the grow th , p o ten tia lly  d ro u g h t-to le ran t clones can  be identified.

I .N 'T R O D U C T IO N

R u b b e r  [Hevea brasiliensis) is t ra d itio n a lly  c u lt iv a te d  in In d ia  in  a  n a rro w  t ra c t  o f  
land e x te n d in g  from  la t i tu d e  8 to  12^’N  in  the  W e ste rn  G h a ts . A ll th e  p o te n tia l  
areas in  th e  t ra d itio n a l  reg io n  liav e  b een  b ro u g h t u n d e r  ru b b e r  p la n ta tio n s  an d  
fu rth er e x p a n sio n  is n o t feasib le . T o  b r id g e  th e  w id e n in g  g a p  b e tw e en  p ro d u c tio n  
and co n su m p tio n , step s  w ere  tak e n  in th e  e a rly  1970s to  e x p lo re  th e  possib ilities o f  
ex tend ing  Hevea c u lt iv a t io n  to  less c o n g e n ia l b u t  p o te n tia l  a re a s  (S e th u ra j  el al., 
1989). O n e  o f  th e  reg io n s  se lec ted  for th e  p u rp o se  w as th e  K o n k a n  reg io n  o f
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W e s te rn  I n d ia  (15 20  N ). In  ih is  reg io n  h ig h  su m m e r tem p e ra tu re s  and  sever, 
soil m o is tu re  d e fic its  a re  th e  im p o r ta n t  c o n s tra in ts  c u rta il in g  the  grow th  an I 
p ro d u c t iv i ty  o f  th e  c ro p  (S e th u ra j  al„ 1989; C h a n d ra sh c k a r  iggQ.

\ 4  n i l  n  f ic l iT T n  jti n l  1 0 0 l \  C ___; ______  r» _ . . i ________  ’ ^ y T ,1996; M o h a n k n s h n a  el a i .  1991). S a n je e v a  R a o  el al. M 993), using a  c l'im at'' 
m d e x , h a v e  c lassified  the  reg io n  as c o n d it io n a lly  su ita b le  for Hevea cu ltivation  A  
in  m a n y  tre e  c ro p s , g ir th  g ro w th  is th e  m ost im p o r ta n t  ex te rn a l m a n ife s ta t io n  of 
g ro w th  in  Hevea t h a t  c a n  be re la te d  d ire c tly  to  the  a c c u m u la tio n  o f  d ry  m atte r  and 
th is  reflec ts  th e  f ra c tio n  o f  g ro w th  r e m a in in g  a fte r  re sp ira tio n . Genotypic 
d iffe re n c e s  d o  exist for g ro w th  p e rfo rm a n c e  in  a g iven  e n v iro n m en t.

In  Hevea th e  s tem  g irth  o f  th e  trees is th e  m ost im p o r ta n t  e v a lu a tio n  param eter 
b a sed  o n  w h ic h  th e  d e g re e  o f  m a tu r i ty  o f  th e  p la n ta tio n  is d ec id ed  for harvesting 
la te x , th e  p ro d u c t  o f  c o m m e rc ia l im p o r ta n c e  (S e th u ra j  an d  G eorge. 1980; Paar- 
d e k o o p e r ,  1989 ). Id ea llv . a ru b b e r  p la n ta t io n  is co n s id e red  m a tu re  and  tap p ab le if 
,5 0 -7 0 %  o f  th e  trees  h av e  a t ta in e d  a  g ir th  o f  50  cm  a t  a h e ig h t o f  1.25 m (Sethuraj 
a n d  G e o rg e , 1980; P a a rd e k o o p e r , I9 8 9 i. T h e  tim e a  p la n ta tio n  takes to attain 
m a tu r i ty  is a lso  im p o r ta n t  b e c au se  it d e te rm in e s  h ow  long farm ers will have to wait 
fo r  in co m e  to  b e  g e n e ra te d  from  th e ir  p la n ta tio n s , ( i ro w th  p erfo rm ance  analysis 
c a n  p ro v id e  u,seful in sig h ts  in to  ihe  c lo n a l d iffe ren ces  in g ro w th  perform ance and 
its  re la tio n .sh ip  w ith  the  seaso n a l g ro w th  a n d  im m a tu r ity  period . T ho u g h  some 
specific  in fo rm a tio n  is a v a ila b le  a b o u t  th e  g ro u  th  a n d  \ ie ld  o f  the  crop  in the 
reg io n  ( C h a n d r a s h c k a r  f /a / . .  1990; 1993; 1994; 1996; M ohan k ri,sh n a  rf a/„ 1991) 
in fo rm a tio n  o n  th e  p e rfo rm a n c e  o l 'th e  im m a tu re  c ro p  is lack ing . \ o  a ttem p t has 
b e e n  m a d e  h i th e r to  to  a n a ly se  tile  im m a u ire  g ro w th  o f  Htrea  based on m onthly 
g ir th  o b s e rv a tio n s  o f  trees  e ith e r  in a ira d itio n a l  o r a u o n - tra d itio n a l region. The 
o b jec tiv e  o i th is  s tu d y  is to  rep o i l th e  g ro w th , d ro u g h t u ile ran ce , im m aturity  
p e rio d  a n d  th e  r e la tio n s h ip  be lv \ecn  seaso n al g ro w th  a n d  o \ e ra ll perform ance in 
15 c lo n es  of//<fr'(!(2 d u r in g  th e i r  im m a tu re  p h ase  in a  d r \ ' s u b h u m id  clim ate  in India.

M-\ r t ;K i  \ i , .s  A M ) .M i;iH O D S

Study location and i ite fea lm ei
T h e  s tu d y  wa.s c o n d u c te d  a t  iIk ' R u b b e r  R e sea rch  In s t i tu te  o f  In d ia 's  Regional 

R e s e a rc h  S ta tio n  a t  D a p e h a r i  ; la t 20 0 4 ' \ .  long  72 0+T., a lt i tu d e  48 ni ash in the 
T h a n e  d is tr ic t  o f  M a h a r a s h tr a  S ta le . I ’he ex p e rim e n ta l site o f two blocks is 
s lig h tly  u n d u la t in g  w 'ith th e  s lope  fac ing  west. I 'h e  th ird  block is located a t a 
sH ghtly  h ig h e r  lo c a tio n  w h e re  th e  .site is a lm o st Hat. T h e  .soil is o f  clay loam  type 
w ith  p H  6 .3  to  6 .5 . I l  is 12%  co arse  san d . 2 2 “ line san d . 28%  silt and  38%  clay 
(K a r th ik a k u t ty  A m m a  el al., 1989).

Planting material and expenmenlnl layout
A  tr ia l  w as la id  o u t in 1985 to  e v a lu a te  d ie  p e ifo rm a n c e  o f  15 clones of Hevea in 

N o r th  K o n k a n .  A  la rg e  n u m b e r  o f  c lones w ere av a ila b le  for inclusion in the 
e x p e r im e n t,  b u t  in fo rm a tio n  as to  w h ere  th ey  wduIcI p erfo rm  best was lacking. 
T h e re fo re , th e  clones w ere  se lected  based  on  th e ir  p e rfo rm an ce  in the tradiciona
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T a b le  1. C lones o f  ru b b e r  e v a lua ted  in the K o n k an  region.

C lone

R R I I  5 
R R I I 6  
R R I I  105 
R R I I  208 
R R I I  308 
PR  255 
PR 261 
R R IM  605 
PB 260 
P B 310 
PB311 
R R IC 5 2  
R R IC  100 
R R IC  102 
R R IC  105

P aren lape

P rim ary  clone 
Prim ary  clone 
T jir  I X G l l  
M il3 /2 x A V R O S  255 
G l l  X PB 6/50 
T jir  1 x P R  107 
T jir  I X PR 107 
Tjir 1 X PB 49 
PB5/51 X P B 4 9  
PB 5/51 x R R L M  600 
R R IM  6 0 0 X P B 2 3 5  
P rim ary  clone 
R R I C 5 2 x P B  83 
R R T C 5 2 X R R IC 7  
R R IC  52 X T jir  1

C oun try

In d ia
Ind ia
Ind ia
Ind ia
Ind ia
Indonesia
Indonesia
M alaysia
M alaysia
M alaysia
M alaysia
Sri Lanka
Sri Lanka
Sri Lanka
Sri Lanka

2 8 9

region. T h re e  p r im a ry  c lo n es  (o rte i se lections) a n d  tw elve se co n d a ry  clones 
(clones d e riv e d  from  k n o w n  p a re n ta g e )  evo lved  in  In d ia ,  In d o n es ia , M a lay s ia  
and Sri L a n k a  w e re  in c lu d e d  in  th e  s tu d y . T h e  clones a n d  th e ir  basic  d e ta ils  a re  
given in T a b le  1. T h e  d esig n  a d o p te d  was a ra n d o m ize d  c o m p le te  b lock  design  
with th ree  rep lica tio n s . T h e  e x p e r im e n ta l  p lo ts  consis ted  o f  36 p lan ts  in  a  sq u a re  
p lan tin g  a t  sp ac in g s o f 4  x  4 m  g iv in g  a p la n t  d e n s ity  o f  638 p la n ts  h a “ *. T h e  p lo ts 
had a  c o m m o n  b o rd e r  row^ o f  p la n ts  b e lo n g in g  to  c lo n e  R R I I  118.

Field planting and crop managemenl
Field p la n t in g  o f  th e  tria l w as c a rr ie d  o u t  d u r in g  J u ly /A u g u s t  1985. T w o  

w horled p la n ts  ra ised  in  p o ly th e n e  bags ; 5 5 x  23 cm  lay fla t d im e n s io n ' for five 
m onths w ere  used  for p la n tin g . S ta n d a rd  c u ltu ra l  p rac tic e s  like  m a n u r in g , life- 
saving ir r ig a t io n  d u r in g  s u m m e r m o n th s , w eed ing , m u lc h in g  a n d  sun -sco rch  
p rev en tio n  w ere  all p a r t  o f  th e  a g ro n o m ic  m a n a g e m e n t o f  th e  c ro p . A fte r  the  
1991-92 d ry  season , H fe-saving ir r ig a tio n  w as d isc o n tin u e d . M o re  d e ta ils  on  these 
aspects c a n  be fo u n d  in X a z e e r  et al. : 1992 j .

Environmental measurements
W e ath e r  c h a ra c te r is tic s  a t  th e  lo ca tio n  o f  th e  tr ia l for th e  s tu d y  p e rio d  w ere  

collected fro m  th e  m ete o ro lo g ica l o b se rv a to ry  lo ca te d  n e a r  th e  tr ia l a re a . Soil 
m oisture levels in  difTereni m o n th s  a t  d e p th s  o f  0 -3 0 , 3 0 -6 0  a n d  6 0 -9 0  cm  w ere 
d e te rm in ed  b y  a  g ra v im e tr ic  m e th o d  w ith  th re e  rep lica tio n s  for each  d e p th  d u r in g  
1991-92. T h a t  y e a r  w as chosen  b ecau se  life-sav ing  irr ig a tio n  w as d isc o n tin u e d  a t 
this s tag e  a n d  h en ce  th e  y e a r  w o u ld  rep re se n t th e  p re v a ilin g  soil m o is tu re  levels o f  
the d r ie r  m o n th s  in th e  a re a .

i^lant miasuremenis

D ata  on  th e  g i r th  co llec ted  a t  m o n th ly  in te r\-a ls , s ta r tin g  from  M a y  1989, o v e r  a 
period o f  six y e a rs  w ere  used  in  th e  p re se n t analysis. T h e  g ir th  o f  a ll trees a t  a
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h e ig h t  o f  150 c m  fro m  th e  b u d  u n io n  w as rec o rd e d  for this p u rp o se . G ir th  values 
fo r  a ll th re e  rep lic a t io n s  w ere  used  to  d e te rm in e  m o n th ly  av e rag es  a n d  m o n th lv  
g ir th  in c re m e n ts  ( G IN ) .  T o  c o m p a re  g ro w th  d iffe ren ces  a m o n g  the  clones in 
d if fe re n t  seasons, th e  y e a r  fro m  J u n e  to  M a y  w as d iv id e d  in to  th ree  seasons based 
o n  ra in fa l l  p a t te rn  a n d  m o is tu re  a v a ila b ility .  T h e  w e t season  from  J u n e  to 
S e p te m b e r  w as th e  M o n so o n  season  w ith  excess soil m o is tu re , th e  m id  season 
f ro m  O c to b e r  to  J a n u a r y  w as m o stly  ra in less  w ith  goo d  re s id u a l soil m o istu re  and 
th e  d r y  seaso n  fro m  F e b ru a ry  to  M a y  h a d  rain less su m m e r m o n th s  w ith  very low 
soil m o is tu re  levels. I n  o rd e r  to  m a tc h  the  g ro w th  o f  c lones w ith  the  different 
seaso n s, th e  seaso n a l g ro w th  o f  each  c lo n e  w as o b ta in e d  b y  s u b tra c tin g  the  girth 
v a lu e  in  S e p te m b e r  from  th a t  in  th e  p rec e d in g  M ay . th e  J a n u a r y  v a lu e  from  that 
in  S e p te m b e r  a n d  th e  M a y  v a lu e  from  th a t  in  J a n u a r y  to  rep re se n t the  wet, m id 
a n d  d ry  seasons resp ec tiv e ly .

A b so lu te  g ir th  (c m i, s easo n a l g ir th  in c re m e n t (G IN , cm  s e a s o n " ’), seasonal 
m e a n  g i r th  in c re m e n t  ( M G IN . cm  season  ~ ' i a n d  a n n u a l  M G IN  (cm  a ” ') ,  were 
s tu d ie d . G ro w th  ra te s  o f  th e  c lo n es  in  term s o f  re la tiv e  in c re m e n t ra te  fR IR ) per 
u n i t  p la n t  g i r th  w as a lso  s tu d ie d  fo llow ing  P ea rc e  (1976), T w o  p a ra m e te rs  of 
g ro w th  r a te ,  n a m e ly , s easo n a l m e a n  re la tiv e  in c re m e n t ra te  (M R IR , m m  c m ~ ‘ 
s e a s o n " ')  a n d  a n n u a l  M R I R  (m m  c m ”  ‘ a ~  ' i w ere  d e te rm in e d .

Statislical analyses
T h e  d a ta  w e re  s u b je c ted  to  an a ly sis  o f  v a ria n c e  for o v era ll co m p ariso n  and 

s in g le  d e g re e  o f  freed o m  an a ly sis  fo r id en tify in g  h o m o g en eo u s  g ro u p s. D uring 
F e b r u a r y  1989 tw o  p lo ts  b e lo n g in g  to  c lones R R I I  6 a n d  R R I C  102 in  the  third 
r e p lic a t io n  w e re  d e s tro y e d  b y  fire. T h e re fo re  th e  values for these  plo ts were 
e s tim a te d  b y  th e  m issing  p lo t  te c h n iq u e  (S teel a n d  T o r r ie ,  1960). T o  understand  
th e  e ffects  o f  se aso n a l g ro w th  on  the  final grow^th, a c tu a l  as well as percentage 
s h a re  o f  th e  seaso n a l m e a n  g i r th  in c re m e n ts  a n d  re la tiv e  in c re m e n t ra tes  were 
c o rre la te d  w ith  f in a l g ro w th .

Environmental conditions
T h e  reg io n  rece iv ed  a n  a n n u a l  ra in fa ll  ol' >  2000 m m  d u r in g  the  s tu d y  period 

(T a b le  2) a n d  th e  ra in y  p e rio d  w-as from  m id -Ju n e  to m id -S ep tem b er. The 
r e m a in in g  m o n th s  r a re ly  rece iv ed  a n y  ra in . T h e  soil m o is tu re  s ta tu s  (T a b le  2) was 
v e ry  g o o d  fro m  J u n e  to  N o v e m b e r  a n d  m arg in a l from  D e cem b er to February . 
T h e  s u m m e r  m o n th s  e x h ib ite d  severe  soil m cjisture siress co n d itio n s. T o w ard s  the 
e n d  o f  th e  su m m e r  seaso n , the  soil m o is tu re  r e a d ie d  a  level below  the  p erm an en t 
w il tin g  p o in t.  T h e  su n sh in e  h o u rs  ( 'I 'ab le  3 ) d u r in g  J u ly  a n d  A ugust w ere low, 
m o d e ra te  in  J u n e  a n d  S e p te m b e r  a n d  m o re  th a n  e ig h t h o u rs  d a ily  m the 
re m a in in g  m o n th s . D a ily  m in im u m  te m p e ra tu re s  (T a b le  3) w ere low m  D ecem ­
b e r, J a n u a r y  a n d  F e b ru a ry  a n d  in  th e  re m a in in g  m o n th s  they  w ere  fairly high. 
D a ily  m a x im u m  te m p e ra tu re s  (T a b le  3) exceeded  3 5 'C  d u r in g  M arch  to M ay
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T ab le  2. M o n th ly  ra in fa ll a n d  soil m o isiu re  a t th e  experim en ta l a rea , N o rth  K onkan .

R ain fa ll (m m ) Soil m oisture  1991-92 ( % ) t

Soil d ep th  (

Season a n d  m o n th  1989-90  1990-91 1991-92 1992-93 1993-94 1994-95 0-3 0 30-6 0 60-9 0

Wet
June 287 284 225 405 818 1264 34 36 32
July 823 49!> 1362 518 1068 1283 SJ S S
August 613 649 425 994 289 950 S S S
September 228 481 77 533 694 291 s s s

Mid
October 69 42 0 10 78 7 32 35 39
November 0 0 0 0 0 0 29 37 39
December 0 0 0 0 0 0 22 34 37
J a n u a n 0 0 0 0 0 0 20 30 32

Dry
Februan. 0 0 0 0 0 0 19 25 26
March 0 0 n 0 0 0 23 25
April 0 0 0 0 0 0 22 23
May 107 0 0 0 0 0 15 21 22

Total 2127 1951 2089 2460 2947 3795 - -

tF id d  capacity  = 30 .5% : p e rm a n e n t w ilting  po in t — 17 .5 '‘o: bulk density -  i . 3 x 10  ̂kg;
JS =  saiuraied .

Table 3. M ean  m on th ly  sunshine d u ra tio n  SSD. liours and  m inuies , n iin im um  tem p era tu re  T m in , 
°C), m axim um  tem p era tu re  T m a x . C and  evap o ra tio n  m m  d u riiic  the s tudv  pcritxi 1986-93 in 

N o rth  K onkan .

variable Ja n . Feb. M ar, -Apr. M av Ju n . A ug Sep O ct, Nov, Dec.
.-\niiuai

SSD
Mean 10.0 10.2 10.2 10,6 9.5 4.4 2.i 1,6 4.5 8.5 9.3 9,3 7.3
Minimum 6.0 3.5 6.3 7 0 0.0 0,0 0,0 0,0 0.0 0,1 1,0 0.2 2,0
Maximum 10,5 11.1 n . i 12.0 12.0 12.0 11,1 9,4 10,5 11,0 10,5 10.4 12,0

Tmin
Mean 13.9 15.2 18,1 21.9 25.4 25,4 24.4 23.8 23.4 21.1 17,7 14,6 20.4
M inimum 6,5 9.5 13,0 14.0 22.0 22.0 22.0 22.0 21.0 15.5 12.0 7,5 6,5
M axim um 18.5 21.0 24,5 27.5 28.5 29,5 28.0 28,0 27.0 28.5 26,0 23,0 29.5

Tmax
Mean 31.7 32.2 34.9 36.7 36.3 33.0 29.4 28,7 30,4 33.7 33.3 31.5 32.6
M inimum 22.5 27.0 27.0 31,0 31.0 24.0 24.5 25,0 24,0 26.5 28.0 25.0 22.5
M axim um 36.5 38.0 41.0 43,5 42.5 39,5 33.5 3 i,5 37.0 37,5 37.0 34.5 43.5

Evaporation
Mean 4.6 5.7 6.7 7.9 7.6 5.3 3.0 2.4 3.3 4.6 4.6 4,2 5.0
M inimum 1.6 2.5 2.0 4.0 4.0 0,0 0,0 0.0 0.0 !,2 2,0 0.6 0.0
M axim um 7.0 8.4 12.3 14.3 !4 ,0 12.0 6.2 6.1 7.2 8.0 9.0 8.0 14.3
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a n d  in  th e  o th e r  m o n th s  th e y  w e re  b e lo w  35 ”C . D u r in g  N o v e m b e r  the dail, 
m a x tm u m  te m p e ra tu re  f lu c tu a te d  less a n d  o n  m o st d ay s it  w as below  3 5 » r  
F e b r u a r y  tt f lu c tu a te d  b e tw e en  26 a n d  37 "C . D u r in g  A p ril the  m axim um

'ia y s  il reached
41 C . E v a p o r a t io n  (T a b le  3) w as low  i n j u l y ,  A u g u s t a n d  S e p tem b e r, m oderate 
in  J u n e  a n d  fro m  O c to b e r  to  F e b ru a ry  a n d  h ig h  d u r in g  th e  su m m e r m onths

1.6

1.0

0 .5 -

0 ,0 -

- 0.5
J J A S O N D J F M A M  J J A S O N D J F M A M  J J A S O N D J F M A M

Months Months Months

Fig. I. M o n lh ly  v aria tio n s in  g irih  increm ents for clones o f ru b b e r  d u rin g  the im m aiu riiy  period in 1 98^  
90 ( • ) ,  1 990-9 ! (o), 1991 -92 m i ,  1992 93 (□ ). 1993-94 (^.1 and  1994-95 (a.i-
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Grotuth analysis and overall performance 
All the  c lones sh o w ed  a  s im ila r  p a t te rn  o f  g ro w th  (F ig . I ). In  g e n e ra l m ax im u m  

grow th w as o b se rv e d  in  A u g u s t. G ir th  g ro w th  s ta r te d  d e c lin in g  from  S e p tem b e r  
and in N o v e m b e r  i t  w as m in im a l. T h e  g ro w th  from  D e c e m b e r  o n w a rd s  was 
negligible. In  th e  su m m e r  m o n th s  a s ig n ifican t n u m b e r  o f  trees rep re se n tin g  m ost 
of the clones sh o w ed  a  r e d u c tio n  in  g ir th  r a n g in g  from  0 .2  to  0 .5  t fm .

T h ere  w'as c o n s id e ra b le  v a r ia tio n  b u t  a  p ro g ress iv e  d e c lin e  in g ro w th  w ith  age 
(T able  4; F ig. 21. M a x im u m  g ro w th  o c c u rre d  in  the  w et season . In  th e  m id  season

T a b lf  4. M eati. m in im um  and  inaxinuim  s
cm season m cim  relative itu-rem etii ra tes M R IR , m m  rm  ' season and  
coefficients o f v a ria tio n  ic.v. i for ru b b e r  clones d iiriiig  a six-vcar s tudy  perif)d 

1986-93 in \ 'o n l i  K nnkan ,

Y ear o f study

Param eter I 3 4 5 6

Wet seaion
M G IN

M ean 3.9 4.1 3.1 3.0 2.4 1.9
M inim um 2.3 3.2 1.8 1,9 1.2 0.8
M axim um 5.4 5.3 5,3 6,2 3.3 3.3
CA. l.xO 11.5 26,5 24.2 20.5 30.2

M R iR
M ean 2.0 1.5 1.0 0.8 0.6 0.5
M inim um 1 2 1.0 0.5 0.6 0.3 0,2
M axim um 2.6 2.2 2.0 1.9 1.0 0,9
c .v . 1.5.0

M id secion

32,7 27.9 27.1 34 9

M G ! .\
M ean 1.8 1.5 0,4 0,6 1.0 0.3
M m im um 0,3 0.5 - 0 .3 - 0 .2 0,2 - 0 .4
M ax im um 3.1 2.8 1,3 1.1 1.6 1.2

c .v . 41.4 3 2 .0 ' 81.8 45,0 29.8 94,5

M RTR
M ean 0.8 0,5 0.1 0.1 0.2 0 1
M inim um 0.1 0,2 - 0 .1 - 0 .1 0.1 - 0 .1
M axim um 1,3 0,9 0.4 0.3 0.4 0.2
c.v. 36,1 30,4

Dry ffason

83,2 41.4 28.6 94.0

M CIN '
M ean 0,7 0 ,2 - 0 ,1 - 0 .2 - 0 .2 - 0 .2
M inim um - 0 .1 - 0 ,5 - 0 . 4 - 0 . 6 - 0 .5 - 0 . 5
M axim um 1.6 0.9 0.5 0.0 0.0 0.0
c.v. 55.1 154.0 - 306.3 -.52,1 -6 8 .7 - 5 6 .9

M R IR
M ean 0.3 0.1 0.0 - 0 ,1 0,0 - 0 . 1

M inim um 0.0 - 0 ,2 - 0 .1 - 0 .2 - 0 . 1 - 0 .1
M axim um 0.6 0.3 0.2 0.0 0.0 0.0
c.v. 56.8 172.7 - •365,8 - 5 2 .1 - 6 9 .6 - 5 9 .3
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□  Jun.-Sep. 1994 0 Jun .-Sep . 1993 □  Jun.-Sep.

1  Jun,-Sep. 1991 DDjun.-Ssp, 1990 ■  Jun-Sep. 1989
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□  Oct.-Jan. 1995 0O ct,- Jan . 1994 Q  Ocl.-Jan. 1993

Oct.-Jan. 1990

□  Feb.-May 1995 EFeb .-M ay 1994 □  Feb-May 1993 

iFeb .-M ay 1992JD  Feb.-May 1991 ■  Feb.-May 1990

 ̂ 2 3 4 5 6 7 8 9 10 11 12 13 14 15

F ig. 2. C lona l v aria tio n s in re la tive increm em  ra tes fcjr ilic girili uf ru b b e r du ritij' rlie wet, niiil .nid dr>’ 
seasons in cJifTcrem years.

g ro w th  w as re d u c e d  b y  m o re  th a n  6 0 %  c o m p a re d  w ith  tlic w et season and  in tiie 
dr>' se aso n  g ro w th  ra te s  w ere  re d u c e d  severely . S easo n al a n d  a n n u a l growth 
d iffe re n c e s  a m o n g  th e  c lo n es  v a rie d  (T a b le  5). A t th e  s ta r t  o f  th e  s tu d y  pei'iod the 
la rg e s t  g i r th  w as fo r  c lo n e  R R I I  6 fo llow ed  by  R R I I  208. I 'R  261 w ith  a g irth  of 
o n ly  14.26 c m  w as th e  lea s t v ig o ro u s o f  th e  clones. D u r in g  ihe  w et season, the
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T»ble 5. C Io n aU aria t.o „»  i„  a b jo lu le  g .n h  o f ru b b e r  ;cm , in M ay 1989 and  1995, seasonal m ean g .r.h  
increments (M G l.N , cm  season seasonal m ean  relative increm em  ra tes ; M R IR  - i

a n n u a l .M G lN .,c m a -  ' an d  an n u al M R IR  , mm  cn, “  ‘ a - ' ,  in ex p rr im en u  in N'orlh K onkan , "
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R ubber
W ei season M id season D ry season

clones M ay 1989 M G 1 \  M R IR  M G IN  M R IR  M C IN  M R IR  m q i n  M R tR  M a 7 l9 9 5

RR11208 
R R IC 5 2  
R R Ii 6 
R R IC  100 
R R IC  102 
R R II 105 
R R IC  105 
R R II 5 
R R IM  605 
PB310 
PB 260 
PB311 
PR 255 
R R II 308 
PR 261

22.1
17.2
22.5
17.0
19.3
19.3
19.0
17.8
19.8
18.9
18.0
18.6 
16.7 
17.0
14.3

1.5

3.0
3.6
2.6 
3.3
3.1
3.0
3.1 
2.9

3.1
3.1
3.2

0,91 
1.23 
0,H1 
I 16 
i.03 
1.02 
1.06 
I.O.̂ i 
0.95 
1,01 
1 . 1 1  
1,10 

1.2 ! 
!,12 
1.30

0,07

1.49 
0 99 
1 , 1 1  
1,19 
1,02 
0.97 
0,77 
1.04 
0,7,1 
0.84 
0.69 
0.72 
0.79 
0.79 
0.93

0.43 
0.33 
0.35 
0.411 
0.32 
0.31 
0.25 
0 35 
0.24 
0.28 
0.23 
0.24 
0,28 
0.29 
0„36

0,02 
0.10 
0.05 
0.07 
0.04 

- 0 ,0 3  
0,1)7 
0,08 
0 12 

- 0 ,0 4  
- 0 ,0 2

0,02 

0.06 
0.01 
0.05 
0.03 
0.01 
0,04 
0.05 
0,05 
0,00 
0,01 

- 0 .1 2  - 0 ,0 2  
- 0,11 - 0.02 

0.00 0,03
0.01 0.03

4.6
4.7
3.7 
4.6

3.9
4.0
3.6
3.7
3.8 
3.7
3.9
3.9 
4.2

1.2
1.3
1.3
1.3

49.3
45.3
44.9
44.3
44.0
43.1 
42.5
42.0
41.4
40.9 
40,7
40.5
40.2
40.1

39.3

0.05

highest M G IN  w as for c lo n e  R R I C  52 a n d  th e  io u c s t  w as for c lo n e  R R I I  6. In  the  
same season , P R  261 h a d  th e  h ig h est .M R IR  a n d  R R I I  6 the  low est. In  th e  m id 
season R R I I  208 e x h ib ite d  th e  h ig h est M G I . \  a n d  PB 260 th e  low est. C lone  
R R II  208 sh ow ed  th e  h ig h es t .M R IR , c lo n e  PB 260 th e  low est. I n  th e  d ry  season 
most o f  th e  c lo n es  sh ow ed  n eg lig ib le  g ro w th . O n  a n  a n n tia l  basis th e  h ig h est 
M G IN  w as for c lo n e  R R I C  52, th e  low est for R R I M  605. T h e  h ig h es t M R I R  was 
for clone P R  261, th e  low est for R R I I  6. .At the  en d  o f  th e  s tu d y  p e rio d  the  
m axim um  g ro w th  o b se rv ed  w as for c lo n e  R R I I  208 a n d  th e  low est for P R 261. 
The clones fo rm ed  tw o h o m o g en e o u s  g ro u p s. C lones R R I I  208. R R IC 5 2 ,  
R R I I 6 ,  R R I C  100, R R I C  102 fo rm ed  th e  h ig h  g ro w th  g ro u p  a n d  R R I I  105, 
R R IC 1 0 5 , R R I I 5 .  R R I M 6 0 5 .  P B 3 1 0 , P B 2 6 0 , P B 3 1 1 , P R  255, R R I I 3 0 8  anci 
PR 261 fo rm ed  th e  low  g ro w th  g ro u p . T h e  p ro p o r t io n  o f  trees a t ta in in g  ta p p a b le  
p r th  (T a b le  6) w as g re a te s t  {52 .4%  j fo r c lo n e  R R I I  208 a n d  low est (2 .7 % ) for 
PR  261. T h e  g e n e ra l tre n d  w as s im ila r  to  th a t  o f  g i r th  a n d  th e  p o o led  a v e ra g e  for 
the p ro p o rtio n  o f  trees  a t t a in in g  ta p p a b le  g ir th  w as o n ly  17 .5 % .

O f  the  to ta l g ro w th  in  a  y e a r  7 6 .1 %  o c c u rre d  in the  w e t season , 2 3 .4 %  in  the  
m id season a n d  0 .5 %  in  th e  d ry  season  ;F ig . 3>. T h e  c o rre la t io n  b e tw een  w et 
^ aso n ^ M G IN  a n d  final g ro w th  T a b le  7; w as n eg lig ib le  b u t those  o f  p e rc e n tag e  
■ GI.N' a n d  p e rc e n ta g e  M R I R  w ith  final g ro w th  w ere n e g a tiv e  a n d  sig n if ican t, 

o r th e  m id -seaso n  g ro w th  va lu es  all c o rre la tio n s  w ere po sitiv e  a n d  h ig h ly  
significant. C o rre la tio n s  o b ta in e d  for d ry  season  g ro w th  w ere  n o t  sig n ifican t, th e  
s i p  a n d  m a g n itu d e  o f  th e  coeffic ien ts b e in g  co n sis ten t w ith  th e  co rre la tio n s  
o b tain ed  for th e  m id  season .



T a b ic  6. P ro p o rtio n  o f r u b b r r  trees a tta in in g  ta p p a b le  g irth  after nine 
years o f g ro w th  in  N o rth  K onkan ,

2 9 6  T. R. CHANDRASHEKAR el a l.

C lone
T o ta l n u m b er 

o f  trees

1 rees a tta in in g  tap p ab le  g irth  

(N um ber) {% )

R R I I 2 0 8 103 54 52.4
R R I C 5 2 90 22 24.4
R R I I 6 68 24 35.3
R R I C  100 98 21 21.4
R R I C  102 64 21 32.8
R R I I  105 85 13 15.3
R R IC  105 92 15 16.3
R R I I  5 92 8 8.7
R R IM  605 82 15 18.3
P B 3 1 0 93 7 7.5
PB 260 88 8 9.1
PB 311 73 4 5.5
P R  255 78 4 5.1
R R I I  308 87 3 3,5
PR  261 73 2 2.7

O vera!) 1266 221 17.5

W ets 
3.06 cm (76-1 % )

Fig. 3. G enera lized  seasonal grow th  p a tte rn  for Hcvea g row n in N orth  K onkan  under ram fed Londmo



T ab le? . C o rrd a iio n  coefficients o f  seasonal m ean  g irih  increm eni !M C IN ) and  m ean  relative increm ent 
ra te (N fR lR ' {actual and  p e rcen tage  share) w ith grow ih  perform ance for cionps o f ru b b e r  grow n in N orth  

K onkan .
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A ctual  ̂ P ercentage A ciua! PcrcentaKP
Season c m s c a s o n " ' '  share  i m m  cm ‘ s e a s o n " s h a r e

Wet 0-031 -0 .7 9 9 * *  - 0 .4 7 9  -0 .7 9 6 * *
Mid 0.860**  0 .7 8 7 * - 0 663** 0.778**
Dr>' 0-4O5 0 .378 0.302 0.301

♦•Significant a i / x O . 01.

D l . s c r s s i o N

In  N o rth  K o n k a n . ilio u g h  th e  a n n u a l  ra in fa ll  is r a th e r  h ig h , its d is tr ib u tio n  is far 
from sa tisfac to ry . T h e  e n tire  ra in fa ll  is rece iv ed  in  the  p e rio d  from  m id -Ju n e  to 
m id -S ep tem b er, w h ich  resu lts  in  lo n g  d ry  p e rio d s  e x te n d in g  from  N o v e m b e r  to 
M ay. D e c e m b e r  to  F e b ru a ry  is th e  w in te r  a n d  tiie  su m m e r p e rio d  is from  M a rc h  
to M ay , d u r in g  w h ich  th e  d ro u g h t  co n d itio n s  b eco m e  very  severe. In  these m o n th s  
high a tm o sp h e ric  h e a t  lo ad  a n d  v a p o u r  p ressu re  defic its  w ith  soil m o is tu re  
conditions n e a r  th e  p e rm a n e n t  w iltin g  p o in t  c re a te  ad v e rse  co n d itio n s  for the  
grow th o(H evea. T h u s  th e  e n v iro n m e n t is m a in ly  w a te r- lim itin g .

T h e  sm all a m o u n t  o f  g ro w th  o b se rv ed  for th e  clones i n j u n e  m ay  n o t be rea l b u t  
due m ain ly  to  th e  c o m p le te  re s to ra tio n  o f  tu rg o r  w h ich  w as lost d u r in g  th e  se\-ere 
stress c o n d itio n s  w h ic h  p rec e d e d . In  the  fo llow ing  m o n th  a p p re c ia b le  increases in 
g irth  observ'cd for a ll clones in d ic a te d  th a t  th e re  h a d  been  no  severe  d a m a g e  to  the  
pho to sy n th e tic  m a c h in e ry  in the  p re c e d in g  stress p eriods. M a x im u m  g ro w th  o f  all 
clones in A u g u st w'as p ro b a b ly  d u e  to  the  c o m p o u n d  in te res t effect o f  th e  p rev io u s  
growth.

As the  p lan ts  g rew  th e  ra te  o fg ro w 'th  d e c lin ed  p rog ressiv e ly  in  all seasons. T h is  
trend was in  a g re e m e n t w ith  th e  re p o r te d  l ite ra tu re  for a  v a rie ty  o f  c ro p s  as w'ell as 
for ru b b e r  (T e m p le to n , 1968; C h a n d ra s h e k a r  el a/.., 1994). A n in te re s tin g  
observation  n o ted  in  th e  w et seaso n  w as th e  p resen ce  o f  a  low' grow 'th  ra te  in 
clones w ith  a  la rg e  g ir th  a n d  \'ice  v ersa . S im ila r  o b se rv a tio n s  h av e  a lre a d y  b een  
reported  (C h a n d ra s h e k a r  et al., 1994), D u r in g  th e  m id  season  the  tre n d  w as 
reversed in clones w ith  a la rg e  g ir th  w hicli e x h ib ited  a h ig h  g ro w th  ra te  a n d  those 
with a  sm all g ir th  e x h ib it in g  low  g ro w th  ra te . G ra d u a l  in creases  in  m id -seaso n  
grow’th in  m ost o f  th e  c lones d u r in g  1991- 92 to  1 9 9 3 -9 4  a p p e a re d  to  b e  a sso c ia ted  
with the  q u a n ti ty  o f  ra in fa ll  rece iv ed  in the  resp ec tiv e  m id  seasons. In  th e  d ry  
seasons the  g ro w th  ra te s  o f  a ll c lones red u c e d  d ras tic a lly . T h e  sm all a m o u n t  o f  
grow th  observ ed  in  th e  c lones d u r in g  th e  1990 d ry  seasons m ig h t be  d u e  to  the  
effect o f  e a rly  show ers rece iv ed  d u r in g  M ay . F ro m  th e  th ird  y e a r  o f  s tu d y  the  
grow lh o b se rv ed  in  th e  su m m e r  m o n th s  w as n eg lig ib le  a n d  in  m ost o f  th e  p la n ts  a 
reduc tion  in  g ir th  w as a lso  n o tic e d . T h e  re d u c d o n  w as u p  to  9 0 %  o f  t h a t  o f  the
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w e t se aso n  a n d  u p  to  7 5 %  o f  th a t  o f  th e  m id  season . F ro m  th e  th ird  y e a r  o n w ard , 
th e re  w as a  re d u c t io n  m  g ir th  m  m ost o f  th e  c lones, ca u se d  by  the  severe . t r  
c o n d it io n s .

I t  is w e ll k n o w n  th a t  t e m p e ra tu re  a n d  w a te r  a v a ila b il ity  a re  th e  tw o most 
im p o r ta n t  c o n s tra in ts  fo r  g ro w th  a n d  y ie ld  o f  p la n ts  th ro u g h o u t  th e  w orld . W hen 
th e  a m b ie n t  t e m p e ra tu re s  a re  a b o v e  o p tim u m , th e  su b s tra te s  th a t  cou ld  go into 
g ro w th  a r e  in c re a s in g ly  lost th ro u g h  excessive re s p ira t io n  (H ellm ers  an d  W ar­
r in g to n ,  1982). I n  th e  p rese n t s tu d y  th e  o b se rv e d  sh rin k a g e  o f  tree  stems 
( re d u c tio n  in  g i r th )  in  th e  d ry  seaso n  c o u ld  be  d u e  to  the  c o n tin u o u s  dep iction  of 
soil m o is tu re  a c c o m p a n ie d  b y  a d v e rse  a tm o sp h e ric  co n d itio n s . T h is  type  o f stem 
s h r in k a g e  r e s u ltin g  fro m  d ro u g h t  has b een  c o n firm ed  in m a n y  tem p e ra te  and 
t ro p ic a l  sp ecies  o f  a n g io sp e rm s  a n d  g y m n o sp e rm s  .K o z lo w sk i, 1972). C o m p ar­
a b le  f in d in g s  h a v e  a lso  b een  o b se rv e d  in  a n o th e r  n in e  c lones o f  ru b b e r  in a 
d if fe re n t  e x p e r im e n t  la id  o u t  a t  th e  sam e  lo ca tio n  (C h a n d ra sh e k a r,  1993 
u n p u b l is h e d ) .  I n  th e  in it ia l  tw o  y ea rs  o f  th e  s tu d \  p e rio d  a  re d u c tio n  in g irth  was 
e i th e r  n e g lig ib le  o r  n il b u t  w as m o re  p ro n o u n c e d  in  th e  su b seq u e n t years. 
T h e re fo re , i t  c a n  be  p resu m e d  th a t  in c re a se d  le a f  a re a  m ig h t a lso  h av e  contrib- 
u te d  to  th e  re d u c t io n  in  g i r th  d u r in g  th e  su m m e r  m o n th s .

D u r in g  th e  m o n so o n  p e rio d , ev en  th o u g h  m an y  d a y s  w ere  c lo u d v  w ith low 
s u n s h in e  h o u rs , g ir th  in c re a se  w as g o o d  in d ic a tin g  th a t  th e  p lan ts  h ad  received 
a d e q u a te  p h o to sy n th e tic a ily  a c tiv e  ra d ia tio n . F u r th e r ,  from  the  results o f an 
i r r ig a t io n  e x p e r im e n t  c o n d u c te d  a t  th e  sam e  lo ca tio n , it h as  been  re p o r ted  th a t  in 
s p ite  o f fu l l  p o te n t ia l  i r r ig a t io n  d u r in g  th e  d ry  p e rio d , m ax im u m  g ro w th  obtained  
w as less t h a n  fifty  p e r  c e n t  o f  th e  g ro w th  o b s e r \e d  in  th e  p rec e d in g  m onsoon 
p e rio d  ( M o h a n k r is h n a  el a l., 1991). T h e re fo re , p r im a  facie it a p p e a rs  th a t  Hevea 
p re fe rs  c o n d it io n s  o f  low  v a p o u r  p ressu re  d efic its  for g o o d  g ro w th .

A lth o u g h  th e re  w e re  n o  a p p a r e n t  l im itin g  fac to rs  from  S e p te m b e r  to N ovem ­
b e r, th e  g ro w th  Hevea p la n ts  s ta r te d  to  d e c re a se  a n d . fro m  N o v e m b e r onw ards, 
v e ry  l i t t le  g ro w th  w as o b se rv e d . T h is  w as n o t e x p la in a b le  a n d  needs to be 
in v e s t ig a te d  fu r th e r .  I t  a lso  poses a  q u e s tio n  as to  w h e th e r  the  g ro w th  in Hevta 
fo llow s a  rh y th m ?  T h e  d a ta  in d ic a te d  th a t  in N o r th  K o n k a n , th e  ac tiv e  grow th 
p e rio d  fo r Hevea w as  a b o u t  th re e  m o n th s  from  J u l \ ’ to  S e p tem b e r. I t  is know n that 
th e  a n n u a l  g ro w th  p e rio d  d e te rm in e s  th e  le n g th  o f  th e  p re -p ro d u c tio n  years and 
in  Hevea g i r th  g ro w th  is th e  m o st im p o r ta n t  p a ra m e te r  for e v a lu a tin g  the m atu rity  
o f  th e  p la n ta t io n  in  r e la tio n  to  h a rv e s t in g  th e  la te x  w h ich  is o f  com m ercial 
im p o r ta n c e  (S e th u ra j  a n d  G e o rg e , 1980: P a a rd e k o o p e r ,  1989 . G en e ra lly , within 
a  c lo n e  th e  y ie ld  is p o sitiv e ly  c o rre la te d  w ith  th e  g ir th .  T h e  leng th  o f  the 
im m a tu r i ty  p e rio d  is a lso  im p o r ta n t  b e c au se  it d e te rm in e s  how  long farm ers will 
h a v e  to  w a it  fo r  g e n e ra t in g  in co m e  fro m  th e ir  p la n ta tio n s . Id ea lly  the  p lan tation  
is c o n s id e red  m a tu r e  t h a t  is t a p p a b l e . i f 5 0 -7 0 %  o f  th e  trees  h a \  e a tta in e d  a g irth  
o f  5 0  cm  a t  a h e ig h t  o f  1.25 m  (S e th u ra j  a n d  G eo rg e . 1980: P a a rd e k o o p e r. 19891. 
In  th e  p re s e n t  s tu d y  a f te r  n in e  y e a rs  o f  g ro w th , on ly  c lo n e  R R I I  208 could  satisfy 
th is  c o n d it io n . I n  a ll  o th e r  c lo n es  th e  p e rc e n ta g e  o f  trees a tta in in g  a  su itab le  g irth  
w as w ell b e lo w  5 0 % . T h e re fo re  i t  w as o b v io u s  th a t  th e  co n d itio n s  p reva iling  m
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K onkan w ouid  p ro lo n g  tlie  im m a tu r ity  p e rio d  in Hmea  in th a t  reg io n  a n d  u n d e r  
rainfed c u ltiv a tio n , it w o u ld  n o t  be less th a n  n in e  y ea rs  befo re  th e  la te x  c o u ld  be 
harvested. In  tro p ic a l h u m id  c lim a te s  th e  im m a tu r ity  p e rio d  u n d e r  ra in fed  
conditions w ill n o t b e  m o re  th a n  6 - 7  y ea rs  (W eb s te r , 1989}. F ro m  the  analysis  
based on fina l g ro w th  p e rfo rm a n c e , it c a n  be c o n c lu d e d  th a t  c lones RRFT 208, 
R R IC  52, R R I I  6, R R I C  100, R R I C  102 a rc  to le ra n t  o f  d ro u g h t  w h ereas  R R I l  
105, R R IC  105, R R I I  5, R R L \I  605, P B 3 1 0 , PB 260, P B 3 1 1 , P R  255, R R I I  .308 
and PR  261 a re  less to le r a n t  o f  d ro u g h t.

From  the g e n e ra liz e d  g r o u th  p a tte rn  it i.s c le a r  th a t  m ost o f th e  g ro w th  o c c u m -d  
in the wet an d  m id  seasons a n d  the  c o n tr ib u tio n  lo g ro w th  in the  d rv  p e rio d  was 
negligible. C h a n d ra s h e k a r  et a!. ,1994 : 199ti h av e  a lre a d y  re p o r te d  .sim ilar 
results. C o rre la tio n s  o b ta in e d  for seaso n a l g ro w th  a n d  g r o u lh  ra te s  w ith  final 
growth p e rfo rm a n c e  a re  \e r \-  in te res tin g . .S ig iiilu .u u  c o rriila tio n s  o b ta in e d  for 
mid-season g ro w th  \i ith  g ro w th  p e rfo rm a n c e  in d ic a te d  th a t  the  best g ir th  g ro w th  
found in th e  le a d in g  clo n es  w as d u e  to  s u b s ta n tia l  g ro w th  o c c u rr in g  d u r in g  the  
mid seasons. T h e re fo re  it c a n  be c o n c lu d c d  th a t  clones w h ich  show  m o re  g ro w th  
during m id  seasons a re  likely to h a \ e  b e lte r  o v era ll g ro w th  p e rfo rm a n c e  in 
drought e n \ iro n m e n ts . T h e se  clones g e n e ra lly  e.xhibitccl a  slig h llv  slo w er g ro w th  
rate d u r in g  the  w et sea.scms in d ire c t lv  iu d ic a iin g  th a t  th ese  c lones m av  be 
physiologicallv b e tte r  a d a p te d  to  d rv  co n d itio n s . T h e  resu lts  sh o u  th a t  by 
analysing the  g ro w th  o f  ru b b e r .  p o tcn tia lK  d ro u g h t lo le ra n l  clones c a n  be 
identified.
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