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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, transpira-
tion, stomatal conductance, and intercellular CO, concentration, were measured using a portable LI-6400XT photosynthesis
system. The water potential , the activities of antioxidant enzymes ( superoxide dismutase, peroxidase, catalase) and carbon-
ic 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 photosynthe-
sis. But the net photosynthetic rate had a rebound when the soil water content was 15.00%. Antioxidant enzymes such as su-
peroxide dismutase, peroxidase and catalase played important roles in drought-resistant process of tomato seedlings. Super-
oxide dismutase and peroxidase had more swift response than catalase under drought stress. Compared with superoxide dis-
mutase and peroxidase, catalase had stronger tolerance to drought stress. The turning point of soil water content responded
to drought stress conditions, which affected the activity of antioxidant enzyme, was at about 15.00%. The content of malond-
ialdehyde 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 dioxide for pho-
tosynthetic organs through the conversion of bicarbonate, which ensured plants could maintain high photosynthetic rate and
normal physiological function. Both carbonic anhydrase and photosynthetic rate decreased sharply with the persistent in-
crease 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 carbonic anhy-
drase 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 consideration for
predicting the best irrigation time for crops.
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Table 1 Effects of soil moisture on MDA content

and antioxidant enzymes activity

A K MDA SOD POD CAT
Soil moisture (pmol - g* (U-g'- (U-g'- (U-g'-
(%) FW) min™) min™) min™)
30.00 4.523+ 97.411+ 90.000+ 75.360+
0.032f 0.359f 0.001d 1.890¢
21.00 7.951+ 139.460+  240.000+ 81.040+
0.110e 1.925e 30.000¢ 4.047¢
18.00 9.260+ 213.310+  180.000+  99.388+
0.011d 0.382¢ 51.960cd 2.207b
15.00 10.467+ 285.72+ 690.000+ 76.453+
0.003¢ 0.157a 30.000ab 2.900¢
12.00 12.278+ 270.400+  600.000+  126.140+
0.128b 0.226b 79.370b 0.001a
9.00 14.556+ 191.910+  240.000+ 101.570+
0.0239a 0.179d 60.000c¢ 0.001b

TE: P bR iR 22 )5 T 7 B RN 72 [F] — 3 K F P< 0.05 il ad H
R RS ¢ I xR S BT 2 5 B EE AT, FIF
Note: Mean +SE followed by different letters in the same column are significantly

different at P<0.05,according to one-way ANOVA and ¢ test. The same below.
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Table 2 Impact of soil moisture on photosynthesis

K Pn Gs Tr Ci
Soil moisture ( pmol - ( pmol - (pmol - (‘pmol -«
(%) m?>-s’) m?-s!’) m?-st) mol™)
30.00 20.53+ 0.45+ 294.79+ 6.47+
0.74a 0.03a 8.63ab 0.45b
21.00 16.49+ 0.34+ 278.14+ 4.32+
0.48h 0.04b 8.63b 0.47¢
18.00 17.76+ 0.40+ 296.33+ 5.68+
0.78b 0.02ab 8.98a 0.45b
15.00 18.91+ 0.37+ 297.15+ 8.63+
0.73b 0.05ab 8.79a 0.46a
12.00 14.64+ 0.39+ 273.50+ 3.21+
0.67¢ 0.05ab 8.14b 0.43d
9.00 12.89+ 0.31+ 273.36+ 2.88+
0.54c 0.02b 8.63b 0.45d
0.0 a
I
~ £70.51 a
s *ao‘) ab
< 8-1.07
B
-ﬁ‘ 4(-51 -1.5
i =
T -2.0
o
4
% &
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Fig. 1 Change of leaf water potential with soil moisture
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