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BRIEF COMMUNICATION

Differences in Stomatal Density, Dimension and Conductances
to Water Vapour Diffusion in Seven Hevea species

Z. SAMSUDDIN**

Rubber Research Institute of Malaysia*

Abstract. The stomatal density, dimension and conductances to water vapour diffusion of
seven Hevea species were studied. It was found that these parameters were significantly different
between the species. However, no distinet 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-
RENZ ef al. 1969), in Medicago sativa (CoLE and DoBRENZ 1970), in Populus
species (CEULEMANS et al. 1978), and between plant species, for example in
Chamaecyparis species (ZOBEL 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 Institute
of Malaysia Experimental Station (Kuala Lumpur 3.09 °N, 101.43 °E) and
H. brasiliensis (clones RRIM 600, RRIM 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 paralle]l 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 CEULEMANS ef al. (1978). Preliminary tests showed that the
epidermis of the adaxial surfaces of these species had no stomata.

Received July 18; 1979; accepted August 27, 1979
* Address: P.O. Box 150, Kuala Lumpur (01—02), Malaysia.
** Pposent address: Départment Biologie, Universitaire Instelling Antwerpen, Universiteits-
plein 1, B-2610 Wilrijk, Belgium.

154



155

STOMATAL DENSITY, DIMENSION AND CONDUCTANCES
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Measurements were done on current hardened shoots, with leaves having
physiological age of LBC 9 (SAMSUDDIN et al. 1978), at the height of 2—4 m.
Leaves having a total photon flux density (adaxial plus abaxial surfaces)
of more than 300 pmoles m=2s~1, which is the saturated photon flux density
of the species (SAMSUDDIN, unpublished) were selected.

The stomatal density (N), dimension (i.e. length (1) and width (w)), stomatal
pore area (A) (derived by likening the stomatal pore to an ellipse, thus
the area A = =(1/2) X (w/2)), total pore size cm~2 (i.e. AN) and the mean
stomatal conductances (gs) at saturated photon flux density are summari-
zed in Table 1.

Statistical analysis on the stomatal density of the species showed signifi-
cant difference (P = 0.01) and the Duncan new multiple range test showed
overlapping among the species as:

GT 1; Hyg.; RRIM 612; H.p.; H.n.; RRIM 600; H.s.; H.ben.; Tjir 1;H.r.

and the analysis on the dimension was also significant (P = 0.01) and showed
overlapping as:
H.n.; Tjir 1; RRIM 600; RRIM 612; GT 1; H.ben.; H.p.; Hs.; Hyg.; H.r.

Statistical analysis on the mean stomatal conductances of the species
showed significant difference (P = 0.01) with overlapping as:
Hop.; Hg.; Hr.; Hs.; Hn.; Hben.; Tjir 1; RRIM 612; GT 1; RRIM 600.

Thus, there is no distinet relationship between stomatal density or stomatal
dimension with g, for the Hevea species studied, though CEULEMANS ef al.
(1978) and LuurkaNEN and KozrLowski (1972) showed the existence of
a relationship between gas exchange and the stomatal density and dimension
in poplar clones. Nonetheless, it is interesting to note that though the clones
of Hevea brasiliensis that had been undergoing intensive selection (SCHULTES
1977) showed overlapping with the other species with respect to the stomatal
density and dimension, they belong completely to another group of ranking
when the stomatal conductances were studied.
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