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Effects of combined stress of high temperature and drought
at jointing stage on summer maize growth and development

LV Mengwei, HU Xiaotao, FAN Xiaodong, RU Chen
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas ,
Ministry of Education , Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract; The jointing stage of summer maize in Northwest China coincides with the prone period of high tem-
perature and drought, and maize is vulnerable to the dual stresses of high temperature and drought. Therefore, it is
of great significance to study the response of summer maize growth to double stresses of drought and high tempera-
ture at jointing stage for high and stable yield of maize. In this study, a pot experiment combined with artificial sim-
ulation of high temperature stress was conducted. Two temperature gradients were set: normal temperature group
(Ty) and high temperature group (T,), and three water gradients were set at each temperature: suitable water
(W,), mild drought (W,) and severe drought (W,). A total of 6 treatments were used to determine the changes
of photosynthetic parameters, chlorophyll content, plant height and dry matter quality of maize. The results showed
that after jointing stage stress, the net photosynthetic rates of T, W;, T, W, and T, W, treatments decreased by
39.78%, 40.13%, 57.13%, and SPAD values decreased by 34.99% , 37.47%, and 43.19%, compared with the
control treatment T, W . At filling stage, compared with T, W, treatment, the plant height of T,W,, T, W, and T, W,
treatments decreased by 20.40%, 21.51% and 35.22%. The combined stress of high temperature and drought
caused serious and even irreversible effects at later growth stage of maize. At the end of maturity, compared with

T, W, treatment, aboveground biomass of T, W, treatment decreased by 59.60% , and 100-grain weight decreased

%5 B #A:2022-03-30 & 8] B #8 :2022-05-23
BEE&WA .+ = 1" BERE G AITRIREE(2017YFD0201508) 3 BV 4 I &5 H AR FBLE 3L 410 H (2022]2-24)

EETIT: BEHR (1997-) , %, WAL A LB 5T AR RS 05 10 1 /K IS 54 R . E-mail :3225298165@ qq.com
BIEEE. Eﬂf{f‘(1972 ), 5 TR A H2 , EE KIS 5 ARG . E-mail ; huxiaotaol1@ nwsuaf.edu.cn



55 6 1] B T I el 1

A MHAN B E KA K KT IR 83

by 10.09%. The combined stress of high temperature and drought at jointing stage led to the decrease of photosyn-

thetic rate, plant height, dry matter accumulation and yield. However, compared with T, W, under combined stress

of high temperature and drought, the net photosynthetic rate and SPAD value of T, W, under suitable water treat-

ment increased significantly. Keeping suitable water (70% ~80% FC) to prevent the superposition of high tempera-

ture and drought helps to alleviate the damage of high temperature stress on maize.

Keywords: summer maize; high temperature and drought stress; photosynthetic characteristic; yield
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Table 1  Photosynthetic parameters of maize leaves of different treatments
TSt P/ G/ c/ T/ WUE,/
Treatment /(pmo - m?Z - s’]) /(mmol - m?Z - S’]) / (pmol « mol’l) / (mmol « m? - s’l) / (mmol -« mol’l)
T, W, 13.43+0.53¢ 102.76+5.31c 138.31+0.40b 7.21+0.60c 1.86+0.05¢
T, W, 12.35+1.08d 88.86+1.23d 110.26+1.49d 6.50+0.50¢ 1.90+0.07de
T, W, 9.56+2.75¢ 49.40+1.72f 61.80+3.01¢ 5.00+0.20d 1.99+0.05d
ToW, 22.30+0.43a 150.09+4.01a 179.34+5.98a 8.88+0.41a 2.46+0.01b
T, W, 20.25+0.85b 130.14+3.05b 150.00+2.66b 8.02 +0.78b 2.57+0.04a
TyW, 14.26+0.25¢ 75.56+2.00e 80.31+2.20e 6.59+0.66¢ 2.17+0.01c
T 2227.99** 3634 " 55842 27695 * 434.00" "
w 537.44" ¢ 1672~ 1363.16" * 189.70" * 14.21*
™>W 91.96* 0.24 2845° 0.205 434477

1 PR BRI B B2 5 ( P<0.05) |, = Fl+ = J3BIFIRTE 0.05 A1 0.01 /K F2EFBE T,

Note: Different letters in the same column indicated significant differences between treatments (P<0.05), * and * * indicate significant difference at the

0.05 and 0.01 probability levels, respectively, the same as below.
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Fig.1 Change of SPAD value with the growth

period of maize in different treatments
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Fig.3  Change of shoot drying weight accumulation of maize in different treatments
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Table 2  Effects of high temperature and

drought stress on maize yield

MRiE/e ARHE/g BEK/em  FHH/em  BERAEE
Qb3 .
Ear 100—grain Ear Ear Harvest
Treatment . . . .
weight weight length diameter index

T,Wy  27.03£0.54d 22.70+0.07c 7.50+0.12d 3.25+1.15¢ 0.26+0.01d
T,W,  26.12£0.18c 22.58+0.04c 6.85+0.33¢ 2.93x1.00d 0.27+0.01d
T,W, 18.56+0.41le 21.91+0.11d 5.60+0.24f 2.50+1.00e 0.27+0.02d
ToWy 53.85+£0.30a 24.37+0.28a 12.20+0.08a 4.2+1.15a  0.31+0.02b
ToW; 52.65+0.33a 23.67+0.12b 10.70+0.12b  3.60+1.00b 0.33+0.01a
ToW,  33.46+£0.23b 22.59+0.18c 8.20+0.10c 2.95+1.41d 0.28+0.01c

T 1380.70* * 16462 * 1186.85** 37920* * 288.00% *
w 231.69* * N1 254.89% %  266.05* * 4550* *
TxW 41.44* 10.25 32.08* 16.67* 31.50 "
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