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Regulation of Melatonin on Photosynthetic Characteristics and
Antioxidant Enzyme Activities in Maize Leaves under

High Temperature Stress Condition
YU Meng—qi, LU Meng-li, ZHANG Ya-ting, CHENG Jia—hui, LI Wen—yang
(College of Agronomy, Anhut Science and Technology University, Fengyang 233100, China)

Abstract: In 2022, Anke 985 was used as the experimental material. Under the condition of natural high tem-
perature stress at the filling stage of maize(long duration, wide range, high intensity and strong extremeness of high
temperature in summer of 2022), different concentrations of melatonin(MT) solution 0(CK), 100(MT100), 200
(MT200), 300(MT300) pmol/L were set to study the effects of different treatments on photosynthetic characteristics,
fluorescence characteristics, antioxidant enzyme activities and yield formation of maize leaves. The results showed
that Melatonin treatment significantly increased the number of kernels per row, ear diameter, ear length, 100—grain
weight and yield per plant, and decreased the length of bald tip. Ccompared with the control. The SPAD value, N
content, net photosynthetic rate, stomatal conductance and transpiration rate of leaves increased significantly after
melatonin treatment, and the intercellular carbon dioxide concentration decreased significantly. Compared with the
control, ®PSII, ETR, qN, qP and F./F.,, were significantly increased under melatonin treatment. Compared with the
control, and Y(NO) and F, decreased significantly. The antioxidant enzyme activities(SOD, POD, CAT) of leaves
were significantly increased by 200 pmol/L treatment, and the MDA content was significantly decreased. After mela-
tonin treatment, dry matter accumulation and dry matter distribution to grains increased significantly. Under natural
high temperature stress, melatonin treatment can enhance maize resistance, and 200 pmol/L is the best.

Key words: Maize; Melatonin; Natural high temperature; Photosynthetic fluorescence characteristic; Antioxi-
dant enzyme; Yield
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Fig.2 Comparison of ear traits of maize under different treatments
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Table 1  Effects of different treatments on maize yield and its components
Ak B 1T TR B K EHARLE (g) S FRK
Treatment Ear rows Grain number (cm) (cm) 100—grain (e/FF) (cm)

per row Ear coarse Ear length weight Yield Bald tip
CK 13.50+1.00 a 23.5£2.52 b 4.18+0.06 ¢ 16.67+1.42 b 30.05+£0.83 ¢ 74.57+23.74 b 2.20+0.57 a
MT100 14.00+1.63 a 33.25+1.89 a 4.51£0.12 b 19.45+1.32 a 33.02£2.39 b 143.57+28.20 a 0.97+0.29 b
MT200 14.00+1.00 a 36.25+2.63 a 4.69+0.09 a 20.32+1.55 a 35.32+0.56 a  175.1£16.59 a 0.67+0.22 b
MT300 13.50+1.00 a 32.00£2.16 a 4.58+0.04 ab 20.25+0.72 a 32.95+1.27b  157.97+19.90 a 1.12+0.25 b

FI8 0.23 13.12%* 25.39%* 6.80% 9.63%* 8.14%%* 21.03%#*

T B PR 22 , AR ING PR 22 53k B K F-(P<0.05). TR,

Note: Data are mean + standard deviation.different lowercase letters in the same column indicate a significant difference(P<0.05). The same below.
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Table 2 Comparison of ETR, qN, qP, F\/F., and F, in ear leaf of maize under different treatments

ik #
ETR qN qP F./F, Fy
Treatment

CK 21.28+1.61 ¢ 0.55+0.05 b 0.64+0.03 b 0.75+0.017 ¢ 303.25+41.86 a
MT100 25.90+1.91 ab 0.60+0.01 a 0.73+£0.05 a 0.81+£0.12 a 293.50+35.87 ab
MT200 27.80+0.52 a 0.59+0.02 ab 0.77+0.02 a 0.82+0.02 a 259.00+34.56 be
MT300 23.95+0.66 be 0.56+0.03 ab 0.72+0.04 a 0.76+0.02 b 266.00+23.45 ¢

FAH 15.77%* 2.30 7.77%* 69.61%* 4.62%
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Table 3 Comparison of Y(NPQ), Y(NO) and ®PSII in ear leaf of maize under different treatments

4b g
Treatment ®PSIl Y(NPQ) Y(NO)
CK 0.366+0.029 ¢ 0.265+0.038 a 0.369+0.029 a
MT100 0.446+0.034 ab 0.260+0.011 a 0.294+0.024 b
MT200 0.476+0.009 a 0.240+0.004 a 0.284+0.014 b
MT300 0.411+0.011 b 0.241+0.011 a 0.349+0.019 a
Fid 14.701 %** 1.464 12.189%:*
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