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ABA concentration

omol g DW omol g FW Water content (%)
Leaf from plant (1) outside the tube under 55% RH 2265 + 155 243+ 12 89.2+0.3
Leaf from plant (1) inside the tube under 90% RH 2084 + 93 161+8 92.3+0.2
Leaf from plant (2) outside the tube under 55% RH 2077+ 95 223+13 89.3+04
Leaf from plant (2) inside the tube under 55% RH 1974 + 114 204 + 17 89.8+05
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Abstract

Stomata play a dominant role in the control of plant water balance and photosynthesis. Stomatal response to
environmental conditionsis a crucial factor affecting growth, development and yield of horticultural crops. Stomatal

behavior is the result of interactions between physiological factors and environmental conditions. One of the most
important growing conditions affecting stomatal response is relative air humidity (RH). In this research, we aimed
to elucidate the physiological effects of air relative humidity on stomatal behavior of Tradescantia virginiana in
response to desiccation and the possible role of abscisic acid, using a new method of chlorophyll fluorescence
measurement under low oxygen concentration. Results showed that RH had a significant effect on stomatal response
to desiccation. Stomata of high RH (90%) grown plants failed to close fully in response to desiccation compared
with moderate RH (55%) grown plants. High RH grown plants showed a higher transpiration rate in response to
desiccation and a lower sensitivity to decrease of relative water content. Also, stomata of high RH grown plants
showed a diminished response to decrease of leaf water potential compared with moderate RH grown plants.
Providing a high RH around a single leaf of a plant during growth at moderate RH changed the stomatal responses
of this leaf. The stomata in this high RH grown leaf did not close completely in response to desiccation in contrast
to the stomata of the other leaves from the same plant. While there was no significant difference in ABA
concentration on a dry weight basis between this leaf and other leaves, the ABA concentration on a fresh weight
basis of this leaf was significantly lower than the others. As aresult of a daily application ABA to leaves for three
weeks during growth at high RH, the stomata of ABA-treated leaves grown at high RH showed the same behavior
as did the stomata of leaves grown at moderate RH. It can be concluded from the results that: (1) a long-term low
ABA concentration in well-watered plants during growth at high RH could be a reason for atered functioning of
stomata in response to desiccation; (2) ABA concentration on a fresh weight basis rather than on a dry weight basis
could be responsible for structural or physiological changes in stomata during leaf growth and therefore, leaf water
content could be important.

Keywords: Stomata, Realtive humidity, Tradescantia virginiana.
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