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ABSTRACT

In order to commercialize and rapidly expand open field smart farming technology
that can improve agricultural vitality and convenience, an effectiveness verification
test of the subsurface irrigation system through underground drip pipe installation
and the under-drainage water level control system through underground drainage
pipe installation was conducted from 2023 to 2024. In 2024, the under-drainage
water level control system test was conducted as a farm demonstration test, and
the results are as follows.

The average temperature during the growing period was 0.4°C higher in 2023 and
1.5C higher in 2024 than the 10-year average. The accumulated rainfall was 37.2mm
higher in 2023 and 30.9mm lower in 2024 than the 10-year average. The accumulated
sunshine hours were 101.6 hours lower in 2023 and 96.6 hours lower in 2024 than the
10-year average.

The change in soil moisture content between the subsurface irrigation(=SI) and
the non-treatment(=NT) was maintained at a higher level in the case of the SI than
in the NT during some of the test periods, but was maintained at a similar level
during most of the test periods. The growth of soybeans the SI and the NT as
similar, and the weight of 100 grains and the yield per 10a were also similar. The
annual nomalized difference vegetation invex(NDVD) of the SI and the NT was
investigated using drone images, and the difference between the SI and the NT in
both 2023 and 2024 was not significant.

The change in soil moisture content between the under-drainage treatment(=UDT)
and the non-treatment(=NT) was similar without any difference during some test
periods, but the soil moisture content in the UDT remained lower than that in the
NT during most of the test period. The growth characteristics of soybean in the
UDT and the NT were that the UDT increased the plant height, stem size, number
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of branches, and number of main stems compared to the NT. In 2023, the weight
of 100 grains tended to be heavier in the UDT than in the NT, and the yield per
10a was also increased by 7% in the UDT compared to the NT. In 2024, the weight
of 100 grains was also heavier in the UDT than in the NT, and the yield per 10a
was also increased by 25% in the UDT compared to the NT. The annual NDVI of
the UDT and the NT began to show higher vegetation indices in the UDT than in
the NT from around July in both 2023 and 2024, and increased by a greater
amount around August.

The occurrence of major soybean pests was investigated using digital traps. The
occurrence of Spodoptera exigua was high from late August to early September in
2023, and in late July, late August, and mid to late September in 2024. The
occurrence of Riptortus clavatus investigated in 2024 began around July 23 and
showed a maximum occurrence around August 25. The occurrence of Spodoptera
litura investigated in 2024 was minimal previously, but began around September 20
and showed a maximum occurrence around early October.

In 2024, the results of the farm field demonstration test of the under-drainage
treatment(=UDT) and non-treatment(=NT) showed that the soybean growth
characteristics of the UDT in terms of plant height, stem height, stem shape,
number of branches, number of main stem cuttings, and number of narrow stems
were all better or higher than those of the NT. The weight of 100 grains was 26.6
g in the UDT, which was heavier than 25.3g in the NT, and the yield per 10a was
488kg in the UDT, which was 20% higher than 406kg in the NT treatment. The
NDVI of the UDT and the NT was higher in the UDT than in the NT.

Key words : Soybean, Digital farming, Subsurface irrigation, Under-drainage
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'23. 9. 22 0.92 0.90 '24. 9. 23 0.94 0.90

/ Normalized Difference Vegetation Index : (NIR-RED) / (NIR+RED)
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7190 a4 193 33 19 5.1 0.1 7 1
gl 20.0 42 23 5.0 0.1 8 1
8/18 Sl 19.3 72 44 8.4 4.8 15 1
gl 20.0 94 59 9.5 6.4 17 1
9/20 s 200 - 45 9.8 6.3 16 1
g4 19.3 - 62 9.7 8.5 17 1
10/20 4= 193 - 48 9.3 5.6 16.4 1
gl 19.3 - 63 9.7 7.0 17.5 1
292 f‘af %f %% ul%f‘ﬁ% LA R FF PP
GNAAD) GUAAD) @AA)  (@AA) ® (kg/10a)
ZHl4 9992’ 187.9a  49.4a 0.62a 24.2a 342b 100
w4 104.2a 204.7a 50.4a 0.51b 24.6a 365a 107

4 Means followed by the same letters within the columns are not significantly different at p=0.05 level by LSD test
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g 17.0 33 - 54 73 0.1 .
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oo Tl 183 66 — 8.5 6.4 15.2 —
g 18.0 82 _ 9.4 8.1 16.6 -
oo T 180 — 43 8.6 71 148 106
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oo T 187 — 41 8.9 5.4 146 99
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e @ gl T T guE =4z xd=
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o= 4= 2%.7° 431° 125 92.6 7.1 0.3

ns: not significant, *Significant at p<0.05, **Significant at p<0.01.
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NDVI I -
0
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24 2] 5=(NDVD) 2] R 2| =(NDVD)’

A = R e = E 2
'23. 6. 30 0.21 0.23 '24. 6. 28 0.15 0.12
23. 7. 19 0.41 0.39 24. 7. 26 0.30 0.25
'23. 8. 8 0.73 0.53 24. 8. 14 0.88 0.82
'23. 9. 22 0.91 0.91 24. 9. 23 0.93 0.93

’ Normalized Difference Vegetation Index : (NIR-RED) / (NIR+RED)
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