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Abstract: For higher self-sufficiency in soybean production, conversion of paddy to upland
fields is recommended in Korea. This study aimed to investigate the effect of mineral
(NPK) and compost fertilizers on the P availability in soils of drained paddy fields (DPF).
Soils of paddy fields (PF) and DPF were collected by depths, and the properties, including
pH, electrical conductivity, organic matter (OM), available P, etc., were measured. Soil
OM in the topsoil of two fields treated with combined fertilizers was higher than in
control and NPK-alone treatments. As soil depth increased, OM content gradually de-
creased, especially more in DPF. Available P showed a similar trend, which represented
the highly-dependent P state across the soil profile, more in DPF. Moreover, the higher
available P in the topsoil of DPF than PF, indicating that the effect of compost additive
was greater in DPF, which appears to be due to less P loss than in PF. Co-application
of mineral and compost fertilizers would be a good practice to effectively manage
soil productivity in DPF, but is still a need to improve nutrient retention, especially
for P. Thus, appropriate soil management approaches should be established to achieve
sustainable agriculture in DPF.

Keywords: Drained paddy field, Organic fertilizer, P availability, Soybean, Soybean
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Note

L 2027d7HA] B AFEG 435%5 E0| TR} ZA| B 2dslgith o]} d, FHo| AL 1] FAE A YA 2As]
Aol =2 Loz Ast] F2 Auist=S Fsta ok

aubH oz g a2 AAEE e 544 a7 E¥RAC] a2 §o B9 H/EH oA 2Tt AufE o]
o7t EFela f718 2 2 @] W2 b ARES 7] AdHA AEo] XHHHQE% *E o] w] s Afuf7]zko] Fa
T2 Aluge gEn ol B ARA|oA ZE Apel] A] wjuj2] 7 ol J‘l’if}ﬂ} TENTHY 2Al w=E =0l
FEAA %?Et Wt 131 mg/kg= WE AR 27 (150-250 mg/kg) Ht W2 Ao 2 yrebyth. whEha] =of AAshe
=39 A 9 BATT] At AR|FE A she Aol B/sit 53], =2 E‘J oz wHnk AA|dof fJAsta shd
77 I LS AHIE A, dS 52 71EERAC o8 EY F 2ol FH A0 fdE 884 et faE
= ik IEEs FFREHE S0 A9 BAFEE olF & Sl BT Wt vido] Basiti12]. £ dolde #71E
H 29t 7H5-8HH] EFAIE0] = ARAY FEMAE FFl VA= FFe Lot B HoldE BAstglo, B3
= AAAS HaEAE B =T A EFHE] PAAT 24 A LA SHAT

2 AFolM e SHATHY GRAERC] =(paddy field, PF)3} =1 ¥ (drained paddy field, DPF)E A17gsto] Z42f
A2 B(O. sativa L. cv. Saenuri)2} AF F(G. max L. cv. Sunpung)= 5%t Auistitt. F &2 A= gt
FHE Fojuol ALg5IYth

T ZAA = FAT(CON), F714 Hlg A2F(NPK) E F7]1dH] 554 S 2FH(NPK+Com)& T/J5I%L, ZF A2
7 %124% 108 m’, =4 A 138 m'RiL, BGFUAHGUE) 02 el 7-E WS Bk Wt =T o] AAA]
L 77} 30 x 159} 70 x 20 cm& SF{Th

=714 a] B A8FL =3} =uF AR 2zt 90-45-577}F 30-30-34 (N-P,05-K,0) kg/ha 502 25111, EH|Eg
el =7t = e BE SAe ¥ HH](1.200 kg/ha)S Al o}Oﬂu} 712 el 30% 1Rl 7EE HHI(LBolE

U)E AR GG YAC R E FYsto] ABAACT, AR 40% SR 10% ER 10% 55 15% FF 10% w17 2%,
DA 2% E MSTE 1%2 P 123 FA, AT, HeiE € F2A 5 AE Al 52218 AEA wiwd
of wet 2 5zt S5t

vt = AeA| 0] EFA RS 27 (augen)E &5l AFSIAH. AFT EFS TS 2 mm AAF F EFS s
E£49l pH, A7]HE X (electrical conductivity, EC), 7| (organic matter, OM), -8 914k (available phosphate, Av. P,0s), 20|
21 38T (cation exchangeable capacity, CEC) ¥ W& Fo]2(Ex. K, Ca, Mg) &40 o]-&3}At}.

E9F9] pHE} ECE EYT SH4(1:5 wiv)E A&t & ZZ pH meter (Orion Star 2-Star, Thermo Scientific, USA)®} EC
meter (Orion 3-Star, Thermo Scientific, USA)Z 45l tt. F7| &2 Tyurinf 0.2 EA51¥ 11, 8 QAR Lancaster{S met
A& 5 720 nm TPFO]A UV visible BFZE A (CARY 50 CONC, Varian, USA)Z 2A519]c}. ol wah8efm waty
Fo]L-2 1M NH,OAc (pH 7.0) 840 g &3t F, ZH2}t Kjedahl (K-355, BUCHI, Switzerland)¥} ICP-OES (OPTIMA 5300DV,
Perkin Elmer, USA)Z #4313t EGEA S R 171 2 2OI'E(0-20, 20-40, 40-60 cm)2 242 35T

SHEA

HE 24 ZA3= Minitabl6 (Minitab Inc., USAYS o]-8oto] BARAE $3o19icth & Aol =i = M| EFY
Ae W steby 542 vlashr] A3 dUE4EA(One-way ANOVA) & AR5 (Tukey’s HSD, p<0.05)S Hok3ltt. Tt
= = AR B EFEA AlE Hlaet] f5f ttest 24 oA
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=i =2 ADA] 2G| ofetd] 544 Blaet A¥K(Table 1), F 544 27 FuE Aol 7 =2 EC B CEC
ool TEEA oY A T A 72 AT (p>0.05). W T-NOJ 4% = HA&A|oA FHu| &t AZ]of oJ5) <]
ustA S7heE 2] WEE ATH(p<0.05). o]t B2 we Fol& K H Mg TFolA e HEFLTHp<0.05). ATt} = B| &9t
g K 3 Mg g2 =Rt = AAA Fon|sHA] &2 Ao #EHY E'ﬂ(p<0-05) ol HH| Algol g

2770 = EGEY vz = A8A] EYQ ¥Eke S3 SHNA H 344 afE F= AE HoEt

Table 1. Soil chemical properties of paddy field (PF) and drained paddy field (DPF) treated with different fertilization: control (CON),
mineral fertilizer (NPK), and combination of NPK and compost (NPK+Com)

Exchangeable Cations

pH EC T-N CEC
Treatment K Ca Mg
1:5w dS/m % cmol/kg

CON 7.11a 0.35a 0.15a 10.5a 0.45a 6.71a 1.18a

PF NPK 6.79b 0.40a 0.15a 10.9a 0.12b 4.12b 0.55b
NPK+Com 6.72b 0.42a 0.17a 12.8a 0.30ab 5.89ab 0.87ab

CON 6.96a 0.20a 0.15b 10.9a 0.12b 4.45b 0.79b

DPF NPK 6.71a 0.21a 0.15b 11.5a 0.18b 6.07ab 1.34a
NPK+Com 6.70a 0.28a 0.18a 12.2a 0.63a 7.34a 1.73a

Data are mean of earth treatment (n=3). Different letters in each land use type indicate significant differences among the treatments (Tukey’'s HSD,
p<0.05).

T AR 9] HEZ(0-20 cm)9] §7]& &S NPK+Com > NPK > CON 4202 %9171, NPK+Com A g]5- & PF9} DPFO)
7B G 22 2500 267 ghgol k. E E4o] GolA4E §71% G PASAL, HES40-60em)oI A4 DPER
o PEOIA 9718 ko] ShE|girkFig. 1), ol 4k 291 W B |5 Paabeio] e ko) 89l xANA $71%
Bo|7 =9 Ao 2HE 7|QlH AOoZE HOITH3].

S 2 SR Aol7t A4 FEAA Lhehd shobe EAS SEQMICR, B3 £ A4 1+ BE W) ¥ Zolt
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Fig. 1. Changes in soil organic matter content (g/kg) in soils of paddy fields (A) and drained paddy fields treated (B) with different fer-
tilizers across the soil profile: control (CON), mineral fertilizer (NPK), and combination of NPK and manure compost (NPK+Com).
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Fig. 2. Changes in available phosphate content (Av. P,O5, mg/kg) in soils of paddy fields (A) and drained paddy fields (B) treated with
different fertilizers across the soil profile: control (CON), mineral fertilizer (NPK), and combination of NPK and manure compost
(NPK+Com).

- ZA YERATHPE: 64.4 mg/kg, DPE: 100.2 mg/kg). Ol= 54T EH| AT Ao &35kl =T HeA] HE Y
19} 9FFol w2 A2 DPF EYfo] E:¢} HiF7o] WHEH= PF EGEY Q19 f&0] 7] wEo|d.

SHH EFzlolof] mhE Faclite] Wk FUSH Fastiou, 1 Aa 2 BAA 19 1+ 2 AolE HAtH(Fig. 2).
5 = EGEY = A¥A] BEGA Zolof mE Fadite] & A4 FFe] FRlEoH, —3] e Aol 7
L3513 0-20 cm (100 mg/kg), 20-40 cm (39.7 mg/kg) & 40-60 cm (13.7 mg/kg). Ol= =9t AFLR] HEO| A H Q19 43
o5 =0l Hls| Y&sHA] 22 2ulsiH, & ZFA|9 EY W =%} AHiEH= AE F X}O]ETH 71915 o & wohe
oh A = ASAEG 12 A4S 30 = F A9 FAolse] § A dolwe Ao s AZ4E 1Al H|E = EYY
=0 BN 484 ol FEH7IE SHAT 8 & EH7] A8l s HEF O R ol 5sH e jit: B3 WO fFaEA
< 60 cm OJ5t2 FAEAOC] 35 cmQl FHU B Qe 5FF0 29| Ql o]Fo] & JIFS & AR WHETH4S5]

FEUE = EGY FaQi Bt S 131 mg/kg?l WHH ¥ BEQFE o|H otk AHF] &2 615 mg/kgo|th6,7]. £ F
Al a4 HYHAE AT of, £ A9 = ATA] NPK E EH|EF At EFS ofHs| o T2 ¥
UAE A7} 8 FEe}. AN ARbA o= EH]9] N/P ratioZ} 77148 H]gHTh @AJs] 7] 2o 7I5E EH|9] A7]4 Al
EF U 4 42 8T 5 ek Adrt QUAE ol $2 EGE w2 B0 BIs] 7ISE ERAM] dgl oItk uE
o AH[8], A7t 715 HHIES] Al QMito] HHstA SAE o] 2z AeAst & T S0 QY(eg, FITIHZ oY
T AL TEbA AE7RRE =T AARS BRG] AsiAe = AeA] 88 7] AEAHE At A9 FAARIE AW

Qto] ZFt=lojoF & Aol

_|.4

=2 A4 &2 T2 Zet ey APAEE 4 SHA T8 Uit F shuE FrHE. SRR = EG
(e]

E448 g & a2 Akt Slof B2 AR P@ o]l }Ert. 53], = AeA| EY Ul P 59 W2 FRERH2 =S
Aufgto] lof sfaslojof & FaARMeIH. & AF-E F3l 384 ©= A ll‘L'E‘r 7h5E Hv|ote] S AJR7E = gAY
i #71E dFE S a2l ﬁ% AT SHAIRE & = ALAA 53 o] HHAMFS VIElR
EH|E3 A &S 5520 EF5t HEY a4 AA L (150-250 mg/kg) ETF 40-66% RS SAEH QAN HE7}
AEEA ol2gt FE 12 off, = AR 9 v E (e, AN ZHE AHIE A 5 UEF =F AR
A ALY Ege] Ut vidoe] Easittal weE:
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