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Introduction
Increased stomatal resistance due to water and salt stress reduce transpiration. 1-4
The sensitivity of stomata to decreased leaf water potentials varies between species
and the age of the leaf.7
and is influenced by age, growth condition of the
Accumulation of abscisic acid (ABA) as a result of water and salt stress is the cause
Although salt stress may lead to stomatal closure, and
of stomatal closure. '3'5'
therefore, to decreased transpiration, if salt is allowed to enter guard cells, it may
reverse the osmotic gradient leading to stomatal opening and therefore increased
transpiration? Earlier studies, especially on rice, have generally used single salts to
create saline environments. When salt mixtures were used, their composition did not
mimic natural salinity
The objective of this study was to observe stomatal
responses of rice leaves to salt mixtures with compositions similar to those in saline
soils.
Materials and Methods
Plant material and seed germination
A salt sensitive variety, IR5929-12-3 (IR5929) (acc.no. 57016) and a salt tolerant
variety, Pokkali (acc. no. 26869) of rice (Olyza sativa L.) were used. Seeds were
surface sterilized by immersion for one minute with 0.1% mercuric chloride solution,
and then washed with several changes of demineralized water. The seeds were
soaked for 24 hours in demineralized water, and then spread on a moist filter paper in
Petri dishes for germination.
Plant growth and salinization
Three days later seedlings were transferred to 3 1 plastic pots filled with cultllre
solution1' (Table 1) and placed in a greenhouse. Seedling density was three per pot.
The medium was salinized with one of three types of ionic composition, Chloride
Sulphate (CS) (with sulphate dominance), Sulphate Chloride (SC) (with Chloride
dominance) and Chloride (C) when the seedlings were two weeks old. These three
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compositions represented natural saline soil types.11'12 The three types of ionic
12
composition were prepared using the ionic ratios given by Strogonov (1964)
(Table 2).
Table 1: Composition of the culture solution.

Compound

movlitcr

Compound

pmoVliter

In each type four different levels of salinity (expressed as electrical conductance)
2 , 4 , 6 and 8 dS/m were used. Electrical conductance of the control (grdwth medium
alone) varied from 1.0 to 1.1dS/m. Electrical conductance = 0 indicates the nonsalinized control.
Measurement of stomatal resistance
Fifty d@s after salinization, stornatal resistance was measnred on the abaxial
epidermis of the first recently matured leaf of the main tiller using LI-700 Transien
Porometer.
Statistical analysis
Each value reported for stomatal resistance was the mean of 9 plants. A test of
significance for differences between the treatments was provided by Tukey multiple
range test at P = 0.05. Coefficient of variation was 10%.
Results
The stornatal resistance of the leaves of Pokkali plants grown in SC and CS media
increased with increasing salinity.
However, in C medium stornatal resistance
increased only up to 2 dS/m and then declined (Table 3).
The stomatal resistance of salt sensitive IR5929 plants grown in CS kedium
increased up to 6 dS/m and then declined at a salinity of 8 dS/m. In the other 2 saline
media stomatal resistance increased only up to 4 dS/m and then declined. IR 5929
plants grown in C medium at 8 dS/m salinity however did not survive (Table 3).
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Table 2. Ion composition (g dm") of the salt mixtures
Electrical Conductance (dS m-l)

Ionic
composition
2

4

6

8

Chloride (C)

Sulphate-chloride (SC)

Chloride-sulphate (CS)

Discussion
Water stress stimulates ABA accumulation which leads to stomatal cl0sure.2~
Mizrahi et aimgand ~ a 1 'report
~
that salinity promotes the synthesis of ABA.
Therefore, the increasing stomatal resistance with bcreasiig salinity observed in the
current study might be dus to the accumulation of ABA.
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Table 3 : Effect of varying the ionic composition on stomatal resistance of rice
Salinity
type

EC
ds m-'

Stomatal resistance (s cm-l)
Pokkali

IR5929

Control
CS

Values within a column followed by the same letter are not significantly different.

Decreased stomatal resistance at high salinity (Table 2) was also observed in the
current study. This may be due to salt entering guard cells, at high salinity (6,8 dslm)
and reversing the osmotic gradient resulting in to stomatal opening as suggested by
Sen and s haw an.^
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