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Fig.1 Water consumption of summer maize under continuous drought stress treatments
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measured data was used to calibrate the AquaCrop model. The calibrated model was then used to evaluate how the

yield responded to irrigation methods and amounts in normal year, from which we obtained the optimal irrigation
scheduling to maximize the yield. [Result] Soil water content in the top 0~40 c¢m soil layer under M1+N2 was
higher than that under M1+N1 and M2+N2. The biomass and yield under different treatments were ranked in the
order of M2+N2 > M2+N1 >M1+N2 >MI1+ N1. The RZ, EF and RMSE between the simulated and measured soil
water contents for all treatments were in the range of 0.645~0.907, 0.461~0.779, and 0.021~0.034, respectively. The
R, EF and RMSE between the simulated and measured canopy coverage were 0.942~0.992, 0.964~0.990, and
0.463~0.781, respectively. The Rz, EF and RMSE between the simulated and measured biomass were 0.959~0.984,
0.969~0.986, and 0.507~0.614 t/hm®, respectively. The RMSE between the simulated and measured yield and water
use efficiency were 0.180~0.890 t/hm’ and 0.001~0.003 t/(hm*-mm), respectively. [Conclusion] Under
conventional drip irrigation, increasing irrigation amount can improve water content in the 0~40 cm soil layer; water
content in the 0~40 cm soil layer under conventional irrigation was higher than the mulched treatment when
irrigation amount was 20 mm. Mulching or increasing irrigation amount can improve biomass and yield of the
summer maize. The AquaCrop model can reproduce the growth of summer maize. The optimal irrigation scheduling
to maximize maize yield in the studied region is to irrigate 20 mm of water at seedling stage, 10 mm at heading
stage, and 10 mm at filling stage.

Key words: AquaCrop model; summer maize; soil water content; canopy coverage; biomass and yield; WUE
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Effect of Prolonged Drought on Chlorophyll Fluorescence,

Yield and Water Use Efficiency of Summer Maize
LI Yanbin, LU Zhengguang’, LI Daoxi, ZHOU Tingquan, HOU Haosen, LIU Huan, YANG Peiwen
(North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: [Objective] Drought is a common stress faced by crops during their growth. Its impact on crop growth
and ultimate yield depends on when droughts occur as well as their duration and severity. This paper is to investigate
the impact of prolonged droughts on chlorophyll fluorescence, yield and water use efficiency (WUE) of summer
maize, and provide a guidance for enhancing drought resistance and ensuring stable yield of summer maize.
[ Method] Pot experiment was conducted at a site with mobile rain shed covering. Maize variety DHA757 was
used as the model plant; the drought was artificially imposed at jointing-stage (B), tasseling stage (C), and filling
stage (G), respectively, at normal (CK), light (1), medium (2), or heavy (3) level. There were nine treatments: two
drought treatments with different severity occurring only at jointing-stage, three consecutive droughts occurring
continuously across jointing and tasseling stages, three consecutive droughts occurring continuously across jointing,
tasseling and filling stage, and one control (without drought). In each treatment, we measured water consumption,
F,/Fn, F\/F,, yield, and water use efficiency (WUE) of the crop. [Result] Continuous drought significantly reduced
water consumption, SPAD, F,/Fy,, and F\/F, of the maize, compared to the control. The decrease in these parameters
increased with drought severity. All drought treatments reduced the crop yield. For the single drought treatment at
the jointing-stage, the yield reduction of B3 was most significant, followed by B2. For droughts lasting two stages
and three stages, light droughts did not result in a significant reduction in yield, but other droughts reduced the yield
significantly. Compared to CK, B2, B1+C1 and B2+C2 increased WUE by 5.1%, 2.8% and 6.3%, respectively,
indicating that a light drought was beneficial to improving WUE. [ Conclusion] Considering both yield and WUE, a
medium drought at the jointing stage (with soil water content dropping to 50%~60% of the field capacity), and a
prolonged drought lasting two stages with the soil water content in the range of 60%~70% of the field capacity are
suitable for reducing water evaporation without considerably compromising the yield. Our results provide guidance
to help sustain summer maize production in regions susceptible to drought.
Key words: continuous drought; summer maize; chlorophyll fluorescence characteristics; yield; water use efficiency
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