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Soil Moisture Modeling of Corn Full-film Double Ridge
Ditch Sowing Based on AquaCrop Model
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Abstract; The AquaCrop model driven by water was used to study the simulated yield of full film double
ridge sowing technology of corn in Dingxi City from 2016 to 2020, and I, ( bare land planting) , I, ( narrow
film planting with 45% mulching rate), I, (wide film planting with 81. 8% mulching rate) and I, (full
film double ridge planting with 100% mulching rate) were established respectively. The yield superiority
and environmental adaptability of the four models were compared and analyzed, The relationship between
sowing date, rainfall and soil moisture was obtained. The results of AquaCrop simulation showed that the
model was suitable for simulating dry farming in Dingxi City. The Pearson correlation coefficient (r)
between the output simulation value and the measured value of I, model was greater than 0. 91, the root
mean square error ( RMSE) was 0. 1 ~0. 24, the normalized root mean square error (CV(RMSE) ) was
1.66% ~2.10% , the Nash efficiency coefficient (EF) was greater than 0.9, and the consistency index
(d) was greater than 0. 94. The average temperature of the best sowing date in Dingxi City was stable at
about 15°C (about April 15 —25 every year). The yield after sowing was the highest in this period. The
yield, aboveground biomass and water productivity of the planting mode I, model were 84. 01% , 19. 79%
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and 101. 13% higher than that of the planting mode I, model, 82.26% , 19. 74% and 85.47% higher
than that of the planting mode I, model, and 63.26% , 14.80% and 82.63% higher than that of the
planting mode I, model, respectively. The total soil water content of I, model in dry years was more than
90% higher than that of I,, I, and I, models, and more than 80% higher in wet years. From 2000 to

2020, the water consumption was higher than the effective rainfall for seven years, and the water

consumption was lower than the effective rainfall for 13 years. The simulation results showed that the

water consumption of the full film double ridge sowing technology was equal to the rainfall, and the soil

water would not be overdrawn.

Key words: agriculture in dry areas; full-film double ridge furrow sowing technology; corn; AquaCrop
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Tab.1 Parameters of four planting patterns
A AL =X HETT BT = B/ % A7 17 HE/mm BRI/ mm
I 1R VN3 0 B 400 ~ 500 200 ~300
I, A 450 mm 7% i 45.5 J5E PN 45 b 400 ~ 500 200 ~ 300
I A 1200 mm 5 & 81.8 JIEE PN 46 Fih 400 ~ 500 200 ~300
I, 4 [ X ZE 1200 mm 5 & 100 28 L F Fh 400 ~ 500 200 ~300
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Fig.2 Meteorological data of maize growth period in experimental station
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Tab.2 Physical and chemical properties of soil

in Dingxi experimental station

Tz - W% mE A Rk
e

R Bt L. RBU Rkl sk R/

cm (grem™) % % %  (mm-d")

0~20 A+ 1.08 7.68 26.05  55.25 250
20 ~100 B+ 1.23 7.13 26.45  43.61 150
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Tab.3 Analysis of yield simulation precision of corn
full-film double ridge furrow sowing technology

in Dingxi City

Ay r RMSE  CV(RMSE)/% EF d

2016 0.93 0.10 1. 66 0.94  0.91
2017 0.89  0.24 2.10 0.91 0. 90
2018 0.91 0.18 1.87 0.90  0.92
2019 0.93 0.22 1.98 0.94  0.93
2020 0.92  0.18 1.68 0.93 0. 90
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Tab.4 Relationship between average temperature and yield on different sowing dates from 2016 to 2020
2016 4E 2017 4 2018 4 2019 4¢ 2020 4
H i - H R/ i V4 SRR i v -1 S/ i -3 SR/ i v SRR FrAR/
C (t-hm~?) C (t-hm~?) C (t-hm~?) C (t-hm?) C (t-hm~?)
4 H13 H 12. 4 11. 80 14.5 12. 01 4.1 12.70 8.2 12.38 13. 4 12. 01
4 414 H 17.9 11.83 16. 8 12. 08 9.3 12. 69 17.0 12.40 11.7 12. 03
4 H15H 9.9 11.83 11.0 12. 12 9.2 12.70 10. 1 12.42 17.1 12. 04
4 H16 H 11.6 11.77 14.7 12. 16 14.7 12.70 18.0 12. 41 13.2 12.05
4 H17H 9.8 11.77 18.8 12. 21 19.2 12.70 22.2 12. 38 10.2 12. 04
4 H18 H 13.4 11.68 18.7 12.25 20. 6 12. 69 22.2 12. 37 15.5 12.01
4 7419 H 16. 1 11.70 8.7 12.30 21.5 12. 63 16. 1 12. 36 14.7 11.97
4 H20H 17.9 11.71 12. 6 12.33 15.5 12. 56 16.7 12. 30 11.3 11.94
4 21 H 17.4 11.72 13.2 12. 40 13.2 12.50 18.1 12.24 9.6 11.90
4 H22H 15.1 11.71 19.2 12. 44 14.2 12. 47 20.9 12.17 8.9 11. 84
4 H23 H 18.3 11.74 21.9 12. 44 9.2 12. 44 24.3 12. 10 10. 8 11.77
4 H24H 17.0 11.77 18.4 12.43 11.0 12. 40 23.3 12. 05 11.7 11.71
4 H25H 19.9 11. 81 18.1 12. 46 12. 6 12.33 25.8 11.98 14. 8 11. 64
4 H26H 9.2 11. 81 12.5 12.47 12.5 12.30 23.2 11. 89 16.0 11.57
4 H27TH 18.0 11.82 15.7 12. 49 13.2 12.25 18.0 11.83 18.7 11.51
4 H28H 21.0 11.83 20.2 12.51 12.9 12.22 15.3 11.77 20.3 11.43
4 429 H 24.1 11. 86 20.7 12. 50 18.7 12.19 10.5 11. 69 16.2 11.37
4 H30H 22.8 11. 88 19.2 12. 49 11.3 12. 14 13.9 11.61 22.1 11.31
SA1H 17.6 11.77 23.5 12. 48 12.5 12. 05 12.2 11.55 23.1 11.24
S5H2H 14.6 11.77 11.8 12.48 17.5 11.97 15.8 11. 49 25.0 11.17
SH3H 19.5 11. 66 11.7 12.29 20.9 11.88 14.0 11. 46 25.2 11.11
5H4H 24.6 11. 69 13.5 12. 19 17.6 11. 81 19.0 11.40 23.0 11.03
SAHSH 27.3 11.70 10.7 12.29 11.6 11.71 11.2 11.36 22.3 10. 94
x5 BEMH1—4 AhaRWE Ko A% JR R R 28 15 A LA R 8 B A 6 2 G A U

Tab.5 Rainfall from January to mid-April before

sowing date

¥ 2016 4E 2017 4E 2018 4E 2019 4 2020 4
BRI /mm 38.7  49.1  68.2  25.1  40.6
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Fig.3 Simulation results of AquaCrop model
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Fig.4 Relationships between total soil water content and rainfall under different planting patterns
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Tab.6 Simulation results under different planting

patterns from 2016 to 2020

A 2016 2017 2018 2019 2020
L WD 4 4iE 4 Al
I, 11.31 13.96 15.78 16.01 15.36
I, 13.07 14.42 16.30 16.20 15.72
I, 14.05 15.30 17.28 16.61 16.23
I, 18.62 19.44 19.84 19.40 18.82
I, 4.73 592 6.63 6.75 6.46
I, 546 6.11 6.8 6.81 6.60
I
I
I
I
I

ZH

My B/ (Lehm 72

P/ (t-hm 2
7/ (hm ™) ., 6.32 6.87 7.78 7.48 7.30

4 11.88 12.50 12.70 12.42 12.05
| 1.58 1.72 1.73 1.63 1.77
1.79 1.80 1.84 1.77 1.90
3 1.78 1.90 1.90 1.82 1.98
I, 3.32 3.47 3.92 3.69 3.96
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