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to Water Vapour Dif fus ion in Seven Hevea species  
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Rubber Research Institute of Malaysia* 

Abstract. The stomatal density, dimension and eonductanoes to water vapour diffusion of 
seven H~vea species were studied. It was found that these parameters were significantly differen~ 
between the species. However, no distinct relationship between stomatal density or dimension 
and stomatal conductances could be discerned. 

Differences in stomatal  density and dimension have been observed in 
various cultivars of plant species, for example in Panicum antidotale (DoB- 
RE~Z et al. 1969), in Medicago sativa (COLE and DOBRENZ 1970), in _Populus 
species (CEuLE~rA~S et al. 1978), and between plant species, for example in 
Chamaecyparis species (ZoB]~L et al. 1978). The present work reports on the 
differences in stomatal  density, dimension and conductances to water vapour 
diffusion of seven Hevea species. 

The species of Hevea studied were Hevea rigidifolia (H.r.), H. guianensis 
(H.g.), H. pauciflora (H.p.), H. nitida (H.n.), H. benthamiana (H.ben.), H.  
spruceana (H.s.), found in the gene pool of the Rubber  Research Inst i tute  
of Malaysia Experimental  Station (Kuala Lumpur  3.09 ~ 101.43 ~ and 
H. brasiliensis (clones R R I M  600, R R I M  612, GT 1, and Tjir 1) from the 
source bushes of the institute. 

Stomatal  conductances to water vapour diffusion (gs) were measured 
with a non-ventilated diffusion porometer (Lambda Instrument) ,  and photon 
flux densities (400 nm--700  nm) received by  the adaxial and abaxial surfaces 
of the  leaves were measured using a quantum sensor (Lambda Instrument),  
by  placing the sensor parallel to the leaves maintaining their original angles 
of display. Stomatal  density and dimension were obtained by  stripping the 
epidermis of the abaxial surfaces of the leaves with the help of cellophane 
tapes and then taping the strips on microscope slides. Counting and measuring 
of the stomata, were done under a light microscope. Measuring technique was 
as described by  CEVLE~A~S et al. (1978). Preliminary tests showed that  the 
epidermis of the adaxial surfaces of these species had no stomata.  
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M e a s u r e m e n t s  were  done  on cu r ren t  ha rdened  shoots ,  wi th  leaves  h a v i n g  
phys io log ica l  age of  LBC 9 (SAMSUDDIN et al. 1978), a t  the  he ight  of  2 - - 4  m. 
L e a v e s  h a v i n g  a t o t a l  p h o t o n  flux dens i ty  (adaxia l  plus abax ia l  surfaces)  
o f  more  t h a n  300 ~moles  m-2s  -1, which  is the  s a t u r a t e d  p h o t o n  flux dens i ty  
of  t he  species (SAMSUDDIN, unpubl i shed)  were selected. 

The  s t o m a t a l  dens i ty  (N), d imens ion  (i.e. l eng th  (1) and  wid th  (w)), s t o m a t a l  
pore  a rea  (A) (der ived b y  l ikening the  s t o m a t a !  pore  to  an  ellipse, t h u s  
the  a rea  A ---- ~(1/2) • (w/2)), t o t a l  pore  size cm -e (i.e. AN) and  the  m e a n  
s t o m a t a l  condue tances  (g~)a t  s a t u r a t e d  p h o t o n  flux dens i ty  are  s u m m a r i -  
zed in Tab l e  1. 

S ta t i s t i ca l  ana lys is  on the  s t o m a t a l  dens i ty  of  the  species showed  signifi- 
can t  difference (P  ----- 0.01) and  the  D u n c a n  new mul t ip le  r ange  t e s t  showed 
o v e r l a p p i n g  a m o n g  the  species as:  

G T  1; H.g.; R R I M  612; H.p.; H.n.; lZRIM 600; H.s.; H.ben.; Tji r  1;H.r. 

a n d  the  ana lys i s  on the  d imens ion  was  also significant  (P  ---- 0.01) and  showed 
o v e r l a p p i n g  as : 
H.n.; Tji r  1; R R I M  600; R R I M  612; GT 1; H.ben.; H.p.; H.s.; H.g.; H.r. 

Sta t i s t i ca l  ana lys is  on the  m e a n  s t o m a t a l  conduc tances  of  t he  species 
showed signif icant  difference (P  = 0.01) wi th  ove r l app ing  as:  
H.p.;  H.g.; H.r.; H.s.; H.n.; H.ben.; Tji r  1; RI%IM 612; GT 1; R t~ IM 600. 

Thus ,  t he re  is no d is t inc t  r e la t ionsh ip  be t ween  s t o m a t a l  dens i ty  or  s t o m a t a l  
d imens ion  wi th  gs, for  the  Hevea species s tudied ,  t h o u g h  CEULEMANS et al. 
(1978) and  LUUKKANE:N and  KOZLOWSKI (1972) showed the  exis tence  o f  
a r e l a t ionsh ip  be t ween  gas exchange  and  the  s t o m a t a l  dens i ty  and  d imens ion  
in pop l a r  clones. Nonethe less ,  i t  is in te res t ing  to  no te  t h a t  t h o u g h  the  clones 
of  Hevea brasiliensis t h a t  h a d  been  undergo ing  in tens ive  select ion (SCHULTES 
1977) showed ove r l app ing  w i th  the  o the r  species wi th  respec t  to  the  s t o m a t a l  
dens i t y  and  d imension,  t h e y  belong comple t e ly  r a n o t h e r  g roup  of r a n k i n g  
when  the  s t o m a t a l  conduc tances  were s tudied.  
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