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ABSTRACT

Rice cultivation is so important that the rice paddy area of Jeollanam-do accounts for 21% of the rice paddy
area nationwide. Therefore, scientific investigation and evaluation of the soil environment of agricultural land
are needed for the stable production of agricultural products and conservation of agricultural environmental
resources. This study was conducted to investigate the physical characteristics of rice paddy soil at 40 points
in Jeollanam-do region in one cycle of 4 years (2015 - 2023) and to use it as basic data for sustainable agricul-
tural soil maintenance. The soil physical property investigation includes plowing depth, bulk density, porosity,
hardness, and organic matter content. The topography of 87.5% of the paddy soil in Jeollanam-do is valley/
alluvial fan and river alluvium. The plowing depth tends to be highest in mountain foot. The bulk density of the
sub-surface soil was highest in the river alluvium, and the hardness was also highest in the river alluvium. The
organic matter content of topsoil and sub-surface soil showed the highest value in the fluvio-marine deposit
and the lowest value in the river alluvium. The physical properties of the paddy soil by survey period tends to
gradually improve after 2019. The bulk density of the topsoil continued to decrease, and the porosity tended to
continuously increase. Organic matter in the topsoil decreased after 2015 and then slightly increased again,
while organic matter in the sub-surface soil continued to increase. In addition, rice straw reduction and feed
crop cultivation sites in paddy soils have increased since 2015. Therefore, it indicates that continuous organic
matter supply is very important not only for soil physicality improvement but also for organic carbon storage.
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Soil physical properties of paddy soils by topography.

Topogranh Soil  PD' BD? Porosity Sand Silt Clay Hardness oM’
posrapy layer (em)  (Mgm®) %) %) %) %) (mm) (gke")
. TS' 173 124(0.08) 533(3.0) 37.2(25.0) 41.5(11.0) 21.3(14.0) 28.9 (5.3)
Mountain foot 5
SS°  (1.3) 1.47(0.05) 448(1.7) 187(41) 502(5.7) 31.1(8.0)  204(0.7) 17.6(7.8)
Valley/ TS 172 1.17(0.02) 557(0.8) 36.4(26) 43.1(32) 20.5(3.7) 293 (1.9)
Alluvial fan SS  (2.1) 145(0.10) 452(3.7) 388(3.2) 405(59) 207(3.6) 195(3.5) 19.4(4.8)
River alluvium TS 166 1.16(0.00) 563(0.1) 403(2.1) 41932 17.8(1.2) 28.9 (3.2)
Vi uviul
SS  (1.8) 1.50(0.05) 43.5(2.0) 39.7(0.4) 41.6(3.7) 188(3.5)  21.0(25) 17.5(2.0)
Fluvio-marine TS 172 111(0.11) 583(3.9) 212(46) 546(56) 242(12) 333 (3.0)
deposit SS  (21) 147(0.13) 44.4(48) 17.5(9.8) 56.6(2.7) 259(7.6)  202(1.5) 23.2(11.6)
. . TS 169 1.15(0.07) 56.7(2.6) 325(3.0) 445(5.1) 23.0(2.1) 28.8 (4.0)
Diluvial deposit
SS  (3.0) 1.40(0.14) 47.1(52) 37.0(3.0) 41.0(44) 220(73)  203(29) 20.2(10.6)

'PD, plowing depth; BD, bulk density; oM, organic matter; TS, topsoil; 3SS, sub-surface soil.
Data are overall means (standard deviation) of survey points by topography in 2015, 2019, and 2023.
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Introduction

SUEEAE B Bl SAhE o] P ik f1sl w ekl dig ?%’5‘14 ZAL} W7k wike- T a5t 59
EdEede sfotdat o] BEel de BrIohs 84 T shuie EYY 7 HAre, 7 954, vile Sk
wo] glom, 2hzo] #e] A B nllEel= e nld # OME} EJ 4 Aeol= Tast a4l
(Schoenholtz et al., 2000; Oliver et al., 2013; De Paul Obade and Lal, 2016; Amorim et al., 2020; Park and Choi,
2022; Joshi and Garkoti, 2023).

P 0] 57321 277,095 ha 2 %=1 573 2]9] 18% 5 AFA[5HL §Lo™, 1= W22 165,770 ha= H= =HZ]
©]21%E AHAISIAL Ql= A& Aol A B Afeli= vl-9- F- a5ttt a5t A=el o] ERER W 545 AR A
AR A2 o = BEFe] 2 B A9, 24 B4 it A+t nlE7t A7EoItt (Cho et al., 2012; Kim et al.,
2021).
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CHAEY A rore] 224 B4 2415 %H A3t B 5 Tetelel 4044 A5tk
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EAINZ| 2 AIZHE = BBl B 5ohe 108 WA 129, T choe] Soivle sl 2 -39
ol 717414 th7do] Elof gl Tt 2] e Eoke Hlsjo] A =S AR A 22T} AR Ajolo] EFL
7102 slo] ATHA 1 -2 cm®] RS Zolj 1 ABE 7] ZAslA
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ZAFEE U " EejX EAS XA ] Yol RAFRE.C 2= 2E Z (plowing depth, PD), 74 (hardness),
ST (bulk density, BD), A4 (solid phase), @4 (liquid phase), 714 (gaseous phase)], 77| &

(organic matter, OM), E“J (soil texture) 5|t} X|FEHO||X] 2E ZIo|7kXE HE (topsoil, TS), L °|6F& HE
(sub-surface soil, SS)= T-E5IF 0, ZE ZJo|=270] 15 cm, Z0] 60 cm, #7] 1.2 cm, Y5 Z0] 2 em®] &Y
8= ol-8stod AHe g o7 2| TA] =%l wf Fo] Sol7irt glo] B agt Ao] Jl=H] o] Zo7HIE H
EPfict, HX= A EA] (DIK-5553, Daiki, Japan)E 08 6H 105HEste] S5l om, A8 ot -2 100 cm’
FolE 3HkE 0 7 A2 A5}, xquqmg% /}:]- o] AeF (Mg)o] ¥4 Bkl (m*)of|A] Z}A|51= H]
&2, 105 °C 7] A 18417 oV 51 B2 A7 ste] S5 7712 2 Tyurin¥ o & 4
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Results and Discussion
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SR RN 17.5 ghg 2 217} 71 S 22 Lepet (Table 1), ] = EJ0] (92
TR AISF SRR 7 Bo] Bt on] gl i Eofe] Bl Sy e R elet 2eld o

| 287+ Aol

o)

Table 1. Soil physical properties of paddy soils by topography.

Topogrash Soil  PD' BD’ Porosity Sand Silt Clay Hardness oM’
POSTPY layer (em) (Mgm®) (%) (%) (%) (%) (mm)  (gkgh)
. TS* 173 1.24(0.08) 53.3(3.0) 37.2(25.0) 41.5(11.0) 21.3(14.0) 28.9 (5.3)

Mountain foot 3

SS*  (1.3) 1.47(0.05) 44.8(1.7) 18.7(4.1) 502(5.7) 31.1(8.0) 20.4(0.7) 17.6(7.8)
Valley/ TS 172 1.17(0.02) 55.7(0.8) 36.4(2.6) 43.1(32) 20.5(3.7) 29.3(1.9)
Alluvial fan SS  (2.1) 1.45(0.10) 452(3.7) 388(3.2) 40.5(59) 20.7(3.6) 19.5(3.5) 19.4(4.8)
‘ _ TS 166 1.16(0.00) 56.3(0.1) 403 (2.1) 419(32) 17.8(1.2) 289 (3.2)
River alluvium

SS  (1.8) 1.50(0.05) 43.5(2.0) 39.7(04) 41.6(3.7) 18.8(3.5) 21.0(25) 17.5(2.0)
Fluvio-marine TS 172 L11(0.11) 583(3.9) 212(46) 546(5.6) 242(1.2) 33.3(3.0)
deposit SS  (2.1) 1.47(0.13) 44.4(48) 17.5(9.8) 56.6(2.7) 25.9(7.6) 202(1.5) 232(11.6)

TS 169 1.15(0.07) 56.7(2.6) 325(3.0) 445(5.1) 23.0(2.1) 28.8 (4.0)

Diluvial deposit
SS  (3.0) 1.40(0.14) 47.1(52) 37.0(3.0) 41.0(44) 22.0(7.3) 203(2.9) 20.2(10.6)

'PD, plowing depth; ’BD, bulk density; oM, organic matter; TS, topsoil; 5SS, sub-surface soil.
Data are overall means (standard deviation) of survey points by topography in 2015, 2019, and 2023.
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Table 2. Soil physical properties of paddy soils by years.

Year Soil layer PD' (cm) Porosity (%) Hardness (mm)
TS? 55.9 (5.2)

2015 i 163 (1.6)
ss 415 (4.7) 233(2.5)
TS 55.9 (4.8)

2019 153 (12)
ss 447 (5.2) 17.9 (3.8)
TS 56.4 (5.6)

2023 19.2 (1.7)
ss 473 (6.4) 19.4 (3.6)

'PD, plowing depth; TS, topsoil; 3SS, sub-surface soil.
Data are means (standard deviation).
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201911 18.2 gkg'!, 20239 23.1 gkg ' 2 A|&H2 0 2 F7lol= S BTt (Fig. 1B). o]2]§h ¥l F2] shtz 2]
%2 0 2 BAet e A= AlER] ojgE|Qtato| ek Aul 2] o] STt Zo] 7Y 8910 2 K]tk (Fig. 2). ©]
= 7180 A8 A L Fo] A7} Qlekal B e A3 (Ahn et al., 2010)2t 738 1= EGoA HIAEH|
AT HE f71ek4 flefo] 2v] Ak moRivi= Aot 22 3RS Bt (Kim et al., 2012).
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Fig. 1. Changes in bulk density (A) and organic matter contents (B) of paddy soils in 2015, 2019 and 2023. In the box
plots, horizontal lines denote median values; boxes extend from the 25th to the 75th percentile of each group’s
distribution of values; red crosses denote mean values; vertical lines stop denote upper and lower values; dots denote
observations outside the range of adjacent values.
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Fig. 2. Organic matter input tendency in paddy soils in 2015, 2019 and 2023.
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Conclusions

o] te EoF Ba)2 93 MElS AL okhz] 9lsjo] 201 SHRE] 20231714 491 7] 2 = EoRS HAdel

At o] k= Bl EOHEL A7, B0 BA(d)L T8 oF, AP T A} 217 e vl a 1)

Ehh 2015 0]% 1= Efo] ZEAl, 4712 o] 271611 AR BEH U7} Zashs Agto 2 eht 13}

1= BoFe] Baldo] Aal S| T ke AL SIS, o]0] Fa g @910 s A|4el HAehel U Almate A

So2 §7]20] BoRf E3E Aol 71 2 29102 oA, mahA = EQfe] 47128 4K o s Task= A
B9} Bal4 AR ofe} §7] Bha AT AL F 81 o dsolor g Aol
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