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Abstract: Under drought stress the crop growth and development are affected significantly. The irrigation based on the
changes of morphology which has lag may not be able to completely offset the inhibitory effect of plant growth caused by

drought stress. Determining the irrigation time can ensure normal growth of plants improve water use efficiency reduce the
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waste of water resources and achieve the goal of water-saving irrigation eventually. Tomato seedlings cultivated in soil bin
of greenhouse were selected as experimental material. The soil water content was set at 30.00% (the control) 21.00%
18.00% 15.00% 12.00% and 9.00% respectively. Photosynthetic parameters such as net photosynthetic rate transpi—
ration stomatal conductance and intercellular CO, concentration were measured using a portable LI-6400XT photosynthe—
sis system. The water potential the activities of antioxidant enzymes (superoxide dismutase peroxidase catalase) and car—
bonic anhydras and the content of malondialdehyde in tomato leaves were determined simultaneously. The influences of
drought stress on the activities of antioxidant enzymes carbonic anhydrase and photosynthetic characteristics in tomato
leaves were studied. These indexes were used to characterize the water requirement information of tomato seedling. The re—
sults showed that leaf water potential decreased gradually with the increase of drought stress. The decrease in water potential
of tomato leaves was insignificant when the soil water content was more than 15.00% . However compared with the control
the decrease was significant when the soil water content was less than 12.00% . The drought stress inhibited the photosyn—
thesis. But the net photosynthetic rate had a rebound when the soil water content was 15.00% . Antioxidant enzymes such
as superoxide dismutase peroxidase and catalase played important roles in drought—esistant process of tomato seedlings.
Superoxide dismutase and peroxidase had more swift response than catalase under drought stress. Compared with superoxide
dismutase and peroxidase catalase had stronger tolerance to drought stress. The turning point of soil water content respon—
ded to drought stress conditions which affected the activity of antioxidant enzyme was at about 15.00%. The content of
malondialdehyde in tomato leaves increased with the increase of drought stress. The activity of carbonic anhydrase was the
highest when soil water content was 15.00%. At this time carbonic anhydrase can provide enough water and carbon diox—
ide for photosynthetic organs through the conversion of bicarbonate which ensured plants could maintain high photosynthet—
ic rate and normal physiological function. Both carbonic anhydrase and photosynthetic rate decreased sharply with the per—
sistent increase of drought stress (less than 12.00% soil water content). At this time carbonic anhydrase in tomato leaves
was not competent in regulating water status and the photosynthesis declined rapidly. Therefore we suggested that carbon—
ic anhydrase in tomato leaves participated in the regulation of the photosynthesis under the drought stress. Concluded from
above it was better to irrigate the crop when the soil water content was lower than 15.00% and higher than 12.00% . The
activities of superoxide dismutase peroxidase catalase and carbonic anhydrase in leaves would provide a general considera—
tion for predicting the best irrigation time for crops.
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Table 2 Impact of soil moisture on photosynthesis 3
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