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EDects of Environmental Factors on Stomatal DilJusive Conductance and
Transpiration Rate of Leaves of Tomato Seedlings

Hidetoshi INADA, Azusa YAMABE-MIzUNO and Masaichi NAKAHARA

Summary

O In order to clarify the effects of environmental factors on the stomatal aperture of tomato leaves, we

measured the stomatal diCusive conductance to water vapor(] GsO and transpiration rated E of leaves of

the Japanese tomato' Reiyo’, which was grown in phytotrons under natural sunlight. A highly positive

correlation was found between the Gs and E of the leaves under all environmental conditions. Under the

present experimental conditions, the Gs was significantly increased in conditions of high temperature, high

vapor pressure deficitt] VPDO low relative humidity, high photosynthetic photon flux densityld PPFD[] and

low CO. concentration. Furthermore, high temperature and high VPD also induced an increase in Gs under

low PPFD conditions. These results suggest that a relatively high VPD might induce stomatal opening of

tomato leaves.
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Table 1. Daily mean, photoperiod mean, darkperiod mean, daily minimum and daily maximum of air temperature,
relative air humidity, vapor pressure deficit and concentration of CO, in the phytotron during the experimental period.

Factors 24-h mean Photoperiod mean" Darkperiod mean®) Min. value-Max. value
Air temperature (°C) 18.5 19.7 17.2 15.5-30.5
Relative humidity (%) 79.7 78.2 81.2 50.0 - 94.0
Vapor pressure deficit (hPa) 4.5 5.1 3.8 1.2-20.2
Concentration of CO, (ppm) 461.6 412.5 S511.5 183.0 - 1106.0

D Photoperiod: 6:00-18:00
? Darkperiod: 18:00-6:00
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Table 2. Correlation between environmental factors in the growth cabinet and
stomatal diffusive conductance to H,O (G ) of leaf of tomato.

T RH? vPD? PPFD? co,”
(C) (%) (hPa) (umolm®s")  (ppm)
0.750"" % 04217 06317 0629 -0.585""
D Air temperature

? Relative air humidity

3 Vapour pressure deficit

M Photosynthetic photon flux density
%) Concentration of CO,

% The number indicates correlation coefficient of each environmental factor with

stomatal diffusive conductance to H,O (G ); significant at 0.1% level (***).
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Fig. 2. Relationship among air temperature (a), relative humidity (b), vapor pressure deficit (c),
concentration of CO, (d), and stomatal diffusive conductance to H,O (G,) of leaf of tomato
under the condition below 400 pmol m=2 s! PPFD. The number indicates correlation
coefficient of each environmental factors with G,; significant at 0.1% level (***), 1% level ().
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