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Fig. 1  Distribution of test regions of water control field
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Fig.2 The change of meteorological condition (a) and soil relative moisture at 10-20 cm

depth under different water treatments (b) in the whole growth period of summer maize in 2018

(The red box is water control period)
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Tab.1 The evaluation criteria of drought

based on soil moisture
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Tab.2 Effects of continuous drought stress on chlorophyll content of summer maize leaves at the flowering stage

KSR B Chla/(mg-g~") Chlb/(mg-g~") Chl(a+b)/(mg-g™") Chl(a/b)
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Fig.3  Effects of continuous drought stress on photosynthetic characteristics
of summer maize leaves at the flowering stage
(a) net photosynthetic rate, (b) transpiration rate, (c¢) stomatal conductance, (d) water use efficiency
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Fig.4 Effects of continuous drought stress
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leaves at the flowering stage
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Tab.3 Effects of continuous drought stress on yield components

of summer maize in critical period of water

KA TR % WL/ % MAPRLE /g FRLTE/ g PR/ (gom™?)
Tl 0.9 +£0.06d 3.0+0.15d 157.7 +£10.58a 31.8 +2.69a 1100.0 £6.59a
T2 6.0 +£0. 18¢c 33.0 +1.35¢ 79.2 £5.69b 27.5 £2.14b 600.0 £2.39b
T3 6.0 +0.23¢ 37.0 £2.69¢ 77.3 +4.87b 28.1+2.69b 500.0 £3. 15¢
T4 50.0 +3.58b 60.0 +3.54b 65.6 £5.69¢ 27.6 +1.58b 387.6 £2.11d
TS5 70.0 £6.21a 90.0 £5.24a 60.3 +3.22¢ 23.6 +2.01c¢ 300.0 £1.85d
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Effect of Continuous Drought Stress During Critical Period of Water on
Photosynthetic Physiology and Yield Formation of Summer Maize

ZHANG Jibo"?, LI Nan'*, QIU Can’”, XUE Xiaoping'”

(1. Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031, China;
2. Shandong Provincial Climate Center, Jinan 250031, China;
3. Department of Geography, Shanghai Normal University, Shanghai 200234, China)

Abstract: The experiment was conducted during the growth season of summer maize in 2018 in moisture control field of automatic con-
trol rain shelter in agriculture meteorological test station of Linyi. With ‘Zhengdan 958° (ZD958) as test material, five-gradient water
control tests were designed during the critical period of water (jointing to blooming stage). The effects of continuous drought stress on
photosynthetic physiology and yield formation of summer maize in the critical period of water were simulated and studied. The results
show that the leave chlorophyll a content, net photosynthetic rate, stomatal conductance, transpiration rate and plant height, leaf area,
total dry weight above ground parts of summer maize at the flowering stage decreased under continuous drought stress during the water
critical period, and the heavier drought stress was, the greater reduction was. The above elements under T5 treatment were 42. 6% ,
75.5% , 83.2% , 65.1% , 27.5% , 18.2% and 44.9% lower than those under T1 treatment in turn. The water use efficiency of
summer maize leaves increased firstly and then decreased with the intensification of drought stress, and it reached the highest under
light drought stress. Under continuous drought stress, the nutrient allocation of maize leaves and sheaths increased, while the nutrient
supply of stems, fruits and roots decreased, which wasn’ t conducive to healthy growth of summer maize, the risk of lodging increased,
and the yield formation was difficult. In addition, the continuous drought stress also caused increase of bald tip ratio and double spike
rate of summer maize and significant decrease of 100-kernel weight and theoretical yield.

Key words: critical period of water; continuous drought stress; photosynthetic physiology; yield; summer maize



