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Abstract:  Heat and drought will pose a serious

5 H (v2018-57) opment ultimately. In this study, summer maize was taken
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analyzed. Then solar-induced chlorophyll fluorescence ( SIF) was introduced to investigate the diurnal variation of SIF val-
ues and the variation characteristics at different growth stages of summer maize under different stress treatments. Finally,
the correlation between SIF values and physiological and ecological parameters was revealed. The results showed that heat,
drought and combined stress of heat and drought inhibited plant height, leaf area and yield of summer maize. In terms of
physiological and ecological parameters, the changes of leaf water content (LWC) and chlorophyll content of summer maize
under different stress treatments were basically consistent, presenting a gradually downward trend on the whole. On daily

scale, the canopy SIF values of summer maize showed a " single peak" variation, and gradually decreased at different
growth stages. In the correlation analysis, the R* values fitting between 2/3 canopy SIF values and LWC and chlorophyll
content were 0.837 and 0.509, respectively (P<0.05). The R* values fitting between the measured value and the estimated
value of the remaining 1/3 LWC and chlorophyll content were 0. 827 and 0. 726, respectively (P<0.05), which further

verified the reliability of estimating physiological and ecological parameters ( LWC and chlorophyll content) of summer

maize under combined stress of heat and drought based on SIF value.
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Fig.1 Field layout of heat and drought stress test
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Table 1 Irrigation schemes of summer maize at different growth stages under different drought stress

b Hi (%) HATEI(%) FHE (%) TFEM (%) L2 (%) I (%) A (%)
Wi 80~90 50~60 50~60 50~60 50~60 50~60 50~60
w2 80~90 65~75 65~75 65~75 65~75 65~75 65~75
w3 80~90 80~90 80~90 80~90 80~90 80~90 80~90
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Table 2 Plant height of summer maize at different growth stages

under combined stress of heat and drought

Qb PR T1 (cm) T2 (cm) T3 (cm)

Wi 167.7+11.7 209.6+10.5 201.8+15.2
WI1HI 166.6+12.2 206.8+15.6 200.9+18.8
WI1H2 173.9+8.2 203.4+22.0 195.7+18.0
w2 174.1£12.4 208.1+21.0 216.6+14.2
W2HI 174.5+19.5 210.5+23.1 208.7+24.2
W2H2 191.4£20.0 221.9+28.2 206.9+18.1
W3 171.4212.7 237.6+13.6 231.2+8.4

W3HI 171.4+13.0 234.9+19.1 224.1%20.0
W3H2 187.3£12.7 227.8+20.2 221.8+19.8

W1, W2 W3 H1 H2 WIE 1 ¥, T1.T2 F1 T3 50500 B E K
HESR R R
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S S R Y VAL RS N O d S N B S E R
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Table 3 Single leaf area of summer maize at different growth stages under combined stress of heat and drought

T1 T2 T3
i bt Ay R bt Faft BT L FEfLt Tt
(em?) (em?) (em®) (em®) (em®) (em®) (em?®) (em?®) (em®)

W1 351.0 444.5 308.5 375.8 451.9 3375 344.1 488.2 352.1
W1H1 321.3 405.3 291.6 338.0 441.2 349.5 227.9 471.1 342.9
W1H2 279.5 397.7 258.8 322.5 432.4 279.1 203.1 463.5 301.7
W2 439.2 501.1 325.3 468.1 525.7 367.9 344.0 557.7 389.6
W2H1 422.5 441.4 295.7 443.1 490.6 329.1 324.7 525.4 368.8
W2H2 409.5 399.4 284.9 428.5 430.1 299.5 316.6 463.3 302.8
w3 484.1 582.1 369.7 513.7 627.9 4443 359.6 638.1 475.2
W3H1 434.7 526.9 341.8 440.6 523.0 359.2 371.9 627.2 375.5
W3H2 328.5 497.6 289.1 377.8 499.6 346.2 368.4 547.5 382.2
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Table 4 Yield and its components of summer maize under combined stress of heat and drought

REK SR FeRIL PRATAL T i [ER A L Vs
Ab ¥ 2
(em) (em) (em) (g) (g) (g/m*)
W1 16.5 3.9 0.17 36.6 28.5 106.1
WI1H1 14.4 3.6 0.18 35.5 28.3 103.0
WI1H2 14.3 3.5 0.21 343 27.9 92.6
w2 18.2 4.3 0.13 47.2 31.9 221.8
W2H1 17.7 4.1 0.14 43.9 29.2 197.6
W2H2 16.8 3.9 0.15 38.2 28.8 187.2
W3 21.6 4.5 0.09 78.3 31.6 587.3
W3H1 20.5 4.4 0.10 76.5 29.9 535.5
W3H2 18.9 4.2 0.12 73.8 30.1 516.6
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Fig.2 Dynamic changes of leaf water content at different

growth stages of summer maize under combined stress

of heat and drought
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Fig.3 Dynamic changes of chlorophyll content at different

growth stages of summer maize under combined stress

of heat and drought
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Fig.4 Diurnal variation characteristics of canopy solar-induced chlorophyll fluorescence ( SIF) of summer maize under combined stress of

heat and drought
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Fig.8 Linear fitting graph of simulated and measured values of leaf water content and chlorophyll content
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