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The Relation between Stomatal Aperture with the Aid of the
Infiltration Method and Photosynthetic Rate in Some Crops

Yukindo Tsuno® and Hideki Sucimoro™*

From experiments, which were carried out in Iran, it appeared that by the
measuring of the stomatal aperture with the aid of the infiltration method (Dale,
1961), the water status in a crop could be judged, and also irrigation-time could
be determined. In this paper, the relationships between the stomatal aperture
and the photosynthetic rate were examined in local varieties of Iranian crops ;
cucumber, maize, sugar beets and sunflower, which were grown in a greenhouse
at Tottori University. The photosynthetic rate was measured in an assimilation
chamber, and at the same time, the stomatal aperture was measured by means
of the infiltration method.

The photosynthetic rate and water vapour transfer coefficient were positively
correlated with the stomatal aperture. The photosynthetic rate decreased by
30 ~ 40 % when the degree of stomatal opening decreased from score No.6 to

score No.4 (Table 3).

without delay in a field when the degree of stomatal opening decreases below

The results obtained were as follows ;

Therefore, irrigation should be put into operation

score No. 4.
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Table 1 Photosynthesis, transpiration and stomatal aperture in three crops.

Light intesity, Temperature, T R H. Pnet, Transpiration D

Crop Run Klux m— % mgCO,/dm*/hr gH:0/dm? /hr em/sec Score No.
1 33 29.8  28.5 52.3 18.2 3.3 0.76 4
Egg plant 2 31 30.0 27.3 70.2 20.4 3.7 0.86 4
3 30 30.0 29.0 46.9 15.8 3.5 0.68 3
. 1 33 30.3  30.0 43.7 25.9 4.3 0.71 1
Maize
2 31 30.0  30.0 48.7 28.1 3.5 0.62 1
30 30.3  30.0 4.1 9.8 2.3 0.38 4
Cucumber
31 306.0 30.0 57.4 9.8 2.2 0.47 4
Note : R. H. -reeeeees Relative Humidity. Deevrerernennens Water vapour transfer coefficient.
Pnetoeee Net photosynthetic rate of leaf Score No,wweeee Number of infiltration score.
at 30Klux.
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Table 2 Regression equation and correlation coefficient between infiltration score and photosynthesis,

and between water vapour transfer coefficient and photosynthesis in three crops.

Crop’s Name Score No. (x) ~ Transfer coeff. (x) ~
(No. of Samples) Photosynthesis (y ) Photosynthesis (y )
Sunflower r = 0.933 r = 0.919
(h =7) y = 4.72x — 3.58 y =17.20x — 2.54
Sugar Beet r = 0.934 r = (.955
(n =5) y=2.26x + 1.56 y = 22.40x — 5.64
Cucumber r = 0.945 r = (0.937
(n=7) y =3.08x — 4.27 y = 19.09 2 — 1.04

Note . Photosynthesis ; Net photosynthetic rate, mgCOz/dm*/h
Transfer coeff.; Water vapour transfer coefficient, em/sec.
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Table 3 Comparison of net photosynthetic rate
(mgCOz/dm?/h) at infiltration score 4 and 6.

c Score No. Ratio

rop " 5| W), %
Sunflower 13.95 27.74 56.4
Sugar Beet 10.57 15.09 70.0
Cucumber 8.05 14.21 56.7
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