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Fig.2 Effect of irrigation amount on the diurnal changes of net photosynthetic rate of

Maize’s maximum unfolded leaf at the flare stage in 2019 and 2020
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Fig.3 Effects of irrigation amount on the diurnal variation of stomatal conductance of the

maximum expanded leaf in maize flare stage in 2019 and 2020
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Fig.5 Effects of irrigation amount on the diurnal variation of transpiration rate of the

maximum expanded leaf of maize in the flare stage in 2019 and 2020
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Fig.6 Light response curves of irrigation amount to the maximum expanded leaf of maize at the flare stage in 2019 and 2020
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& 1 2019. 2020 Fi# K E 5+ 2K Ko\ 0 B KR Tt b 8 KA A H
Table 1 Simulation parameters of irrigation amount on the maximum expanded leaf light
response curve of maize at the flared stage in 2019 and 2020

Sy b Pimad (umol m2s™) K Q/(mol m?s?) Rd/(pmol m?s?) LSP/(pmol m?s™) LCP/(mol m?2s?) R?
DGT1 53.892 0.810 0.050 0.161 1078.91 321 0.995
DGT2 56.507 0.805 0.059 0.228 958.35 3.84 0.999

2019 DGT3 58.586 0.704 0.061 0.058 964.53 0.95 0.999
DGT4 51.505 0.835 0.053 0.032 965.10 0.59 0.998
DGT5 51.574 0.749 0.056 0.209 931.34 3.75 0.995
DGTO 39.819 0.592 0.059 4.380 750.39 74.35 0.999
DGT1 40.984 0.898 0.033 1.775 1311.63 54.46 0.999
DGT2 46.224 0.651 0.041 2.362 1190.81 57.88 0.999

2020 DGT3 50.005 0.920 0.049 4.708 1125.78 96.86 0.999
DGT4 42.756 0.895 0.032 1781 1378.87 55.15 0.999
DGT5 40.908 0.823 0.033 2.002 1312.21 61.22 0.998

2.6 FEkE KBV OB TR

& 2 W40, 2019. 2020 SE/N[A]RHE AL BT
fl 5 KW\ O ARR = AR TR R ET
R BT R ENEWAAAERRKER. 2 a BT
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T Y424k, DGT3 4 ¥ L DGT1. DGT2. DGT4.

DGT5 AbH 551 14.1%. 17.8%. 28.9%. 12.1%.
DGT3 4b# 5 DGT1 Ab# Y [a) 2 ik 3 5 & K.
2020 4Ef 4k T E DGT3 4b¥ Nt &, DGT3 4t
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) 84.5%. 56.2%-. 9.2%. 6.7%. 18.7%. DGT3 4t
5 DGTO. DGT1 Ab¥x (a3 Z 5 W% .

%2 2019, 2020 i K E ST 2R KA AT T HARE 4R
Table 2 Effect of irrigation amount on dry matter accumulation of maize at the flare stage in 2019 and 2020

Fr AbFR Fiiiem SRR R - /g E-S ikl TRy
DGT1 195.87b 97.86b 37.23a 483 a 12.33b
DGT2 21570 a 94.79b 34.06 ab 4473 b 16.00 a

2019 DGT3 218.73a 111.63 a 38.13a 54.83 a 18.67 a
DGT4 209.9 ab 86.59 ¢ 31.1b 38.16 ¢ 17.33a
DGT5 22403 a 99.6 b 33.2b 49.73 a 16.67 a
DGTO 134.20 e 51.67d 27.67b 13.33d 10.67b
DGT1 206.10 cd 61.00 ¢ 28.00b 20.67 ¢ 12.33b
DGT2 203.77d 87.33a 38.00a 33.33ab 16.00 a

2020 DGT3 215.30 bc 95.33a 38.67a 38.00a 18.67 a
DGT4 219.93 ab 89.33a 36.33a 35.67a 1733 a
DGT5 228.70 a 80.33b 35.00a 28.67b 16.67 a

VBN FRMRRTE P<0.05 KR A ZE R R 2,

33 it
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Effect of Irrigation Amount on the Diurnal Changes of Photosynthesis and
Dry Matter Accumulation of Maize in the Horn Mouth Stage

MENG Tiantian™*, DU Xiangyu®, ZHANG Xianggian®*", CHEN Lirong",
LU Zhanyuan®**°, LAN Huiqing®, LIU Yajie®, WU Di®
(1. Agricultural University of Hebei, Baoding 071000, China; 2. Mengcao Ecological Environment (Group) Co., Ltd.,
Hohhot 010070, China; 3. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Hohhot 010031, China;
4. Key Laboratory of Ecological Restoration and Pollution Prevention of Degraded Farmland of
Inner Mongolia Autonomous Region, Hohhot 010031, China; 5. Inner Mongolia University, Hohhot 010020, China)

Abstract: [Objective] To reveal the diurnal change rule of photosynthesis of spring maize under different irrigation
amount at the big bell mouth stage, further clarify the difference of dry matter accumulation of maize. [Method]
Taking the spring maize variety Guangde 5 as the experimental material, the experiment began in 2018, and set five
irrigation amount in 2019, namely DGT1 (315 m*hm?), DGT2 (645 m*hm?), DGT3 (945 m*hm?), DGT4 (1 275
m3/hm?), DGT5 (1 605 m*/hm?), and added no irrigation rain fed control (DGTO) in 2020, The effects of irrigation
amount on the diurnal changes of photosynthetic characteristics, light response curves and dry matter accumulation
of the largest unfolding leaves of spring maize at the bell mouth stage were analyzed. [Result] The results showed
that with the increase of irrigation amount, the diurnal changes of photosynthetic rate (Pn), stomatal conductance (Gs)
and transpiration rate (Tr) in each treatment showed a bimodal curve trend, and there was a midday rest phenomenon.
The time to reach the bimodal was the same, and the peak values were different; However, the diurnal variation of
intercellular CO, concentration (Ci) of each treatment showed a "V" shaped curve that decreased first and then
increased. The light response curves of different irrigation amount were well fitted. The maximum net photosynthetic
rate of DGT3 treatment was the largest in 2020 and 2019. The maximum net photosynthetic rate of DGT3 treatment
in 2019 was 8.71%, 3.68%, 13.75% and 13.59% higher than that of DGT1, DGT2, DGT4 and DGTS5 treatment
respectively. In 2020, the maximum net photosynthetic rate of DGT3 treatment was 25.6%, 22.0%, 8.2%, 17.0% and
22.2% higher than that of DGTO, DGT1, DGT2, DGT4 and DGTS5 treatment respectively. In 2019, the dry matter of
single plant in DGT3 was 14.1%, 17.8%, 28.9% and 12.1% higher than that in DGT1, DGT2, DGT4 and DGT5
respectively. In 2019 and 2020, there were significant differences between DGT3 treatment and DGT1 treatment
(P<0.05). [Conclusion] It was concluded that the appropriate irrigation amount spring maize was 945 m*/hm?

Key words: spring maize; irrigation amount; diurnal variation in photosynthesis; light response curve; dry matter
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