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Abstract: The effects of five soil moisture conditions ( They were respectively 50% , 60% , 70% , 80% , 90%
of the field water capacity, recorded as T1~T5) on evapotranspiration ( ET) and photosynthetic performance at tas-
seling stage of summer maize were studied by a potted water control experiment. The results indicated that soil mois-
ture content had significant effects on ET', plant height, leaf area and photosynthetic performance of summer maize.
Compared with T1, the ET of summer maize under T2 ~ TS water treatments increased by 23.66% , 39.17%,
43.33% and 49.84% during the main growth period, presenting a linear trend of increasing. Compared with T1
treatment, transpiration rate (T,) increased by 63.74%, 75.65%, 78.83% and 81.77%, stomatal conductance
(G,) increased by 71.97%, 82.63%, 83.91% and 84.87%, respectively, in T2~T5 treatments at tasseling stage
with the strongest water consumption intensity of summer maize. Both changed exponentially with the increase of soil
moisture content, but the increase rate decreased significantly when soil moisture content exceeded 70% of field wa-
ter capacity. Photosynthetic rate (P,) increased by 47.51% , 60.65% , 57.51% and 55.87%, respectively. With
the increase of soil moisture content, the growth of P, plant height and leaf area showed a parabolic trend: in-

creased first and then decreased and reached the maximum under T3 and T4 treatments, they were 28.14 wmol -
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m” - s'(T3), 256.5 cm (T4) and 628.6 cm*(T3) respectively. In conclusion, to improve the photosynthetic ef-

ficiency and water production efficiency of summer maize and reduce the water consumption of ineffective evapo-

transpiration, the soil moisture content should be controlled at about 80% of the water holding rate in the field at

tasseling stage of summer maize.
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Fig.1 Diagram of daily evapotranspiration of summer maize under different water treatments
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Table 1 Evapotranspiration and its proportion in different growth stages of summer maize under different water treatments
ELGLE i £ ) TSR ) #it
fhm Jointing stage Tasseling flowering stage Grouting maturity stage Total
oot o ERMETEL . ERAMETEE . EAWETEE . AW AT
Jm Percentage of Jmm Percentage of Jm Percentage of Jmm Percentage of
total ET/% total ET/% total ET/% total ET/%
T1 121.2d 30.95 140.3d 35.83 130.1d 33.21 391.7d 100
T2 155.5¢ 30.32 189.4¢ 36.91 168.1c 32.77 513.0¢ 100
T3 189.1b 29.38 254.0b 39.46 200.7b 31.17 643.8b 100
T4 221.4b 32.03 264.3b 38.24 205.5b 29.73 691.2b 100
TS 278.6a 35.68 278.7a 35.69 223.6a 28.63 780.9a 100

T R FUA [l /NG 5= B R ] — A AN ] Ak B ] 22 53 35 (P<0.05)

Note: Different lowercase letters indicate significant differences among treatments in the same growth period at P<0.05 level.
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Fig.2 Plant height and leaf area of summer maize at tasseling stage under different water treatments
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Fig.3 Effects of different water treatments on transpiration rate of summer maize at tasseling stage
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