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In order to compare phosphorus (P) behavior of livestock manure compost (LMC) and chemical fertilizer (CF)
applied to the sea-reclaimed land soils, incubation experiments were conducted for five weeks. Four soils
differing textural classes, sandy loam and clay loam, and electric conductivity (EC) value, high and low, were
applied with CF and LMC. LMC was applied at the level of 0, 1, 2, and 3% on the soil weight basis and CF was
applied at the same levels of P as LMC. The results showed that increase of P application rate of CF and LMC
led to lineady increase available P,Os and 0.01M CaCl, extractable P contents regardless of soil texture and
EC. However, 0.01M CaCl, extractable P from soil applied with CF was significantly higher than with LMC.
Correlation analysis between 0.01M-CaCl, extractable P and fractionated P by different extraction methods
showed that 0.01M-CaCl, extractable P positively correlated with KCI-P (soluble and exchangeable P) and
HCI-P (Ca and Mg bound P). However, NaOH-P (Fe and Al bound P and organic P) and residual P was
adverse. The amount of NaOH-P significantly influenced to the amount of 0.01M CaCl, extractable P of CF
and LMC in the soils. The application of LMC at sandy loam soil could be carried out in the consideration of
nutrient leaching and crop uptake.
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Phosphorus (P) fractions of livestock manure compost (LMC) were similar as well as mineral P fertilizer (CF) application in
clay loam, but LMC and CF was different in P fractions in sandy loam.
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Introduction

U = AATE A i, ARISE Eol7b o AR
= 471 20139 7)& 1,0184 vl 2 T4 Eofytal (KOSIS,
2013), o] I3t 7hE e o] WA FA Sk 1
P} 20126 E] AT 1R Sfof S AEEA 27
off ufel, Mg 7fERee] SAAE et nisto] Al
Apggolc, olelat /hE o] SA4H e Hete] vjeiat b
22 5AA0) §71% Fle) Baro] aEEA, 113
A 7o) 71 ) olgo] digk THo] ZlelL
AUTE 7t EElE A B9k Eel4d, sk, mld
=& Ao g JNAAZIEA, 771 BlR o) AN o
AT = e 783 Aoz AL et (Lee et al,,
2011; Jo et al., 2010; Park et al., 2008). 18t} 7}=E
Hu|S Eofo] Algal 2HEo) vk RaTHS 7%

3t
&4 RE 50
7 FAZ FUE A v gdYoem 285t Foddst
T 4% AR B4 Y’lo] Hrt (Haider et al,, 1965),

EgolA ik fr1Eler e FEjE St B9
2= 8718 QXES- aMALF (Nucleic acids), 21A]2 (Phospholipids),
G4t (Sugar phosphates) ¥ -2 o] &8l QMAHeketE
01Ato| = A]E (Inositol phosphates) T+ T|El (Phytin)¥}
o] sl itslekE Fejl® EA sk, FrE QAR

& dFulE (A, H (Fe), A+ (Ca), vF1HlE (M)t
A3 P2 AR BEY 5 ] EA FEl= 2
Al 47 2 e, dubd o g Bok o gl X|ghy <l
Al (Extractable and exchangeable P), d = dFn)Ey}
A3t QAL (Fe and Al bound P, Fe/Al-P), Zr¢ = u}
JY|¢ AgHE 2lAF (Ca and Mg bound P, Ca/Mg—P), 2k
A F718)] 214t (Residual nonreactive inorganic P, Residual
-pP)o& LEgI) Eoko] EAfshs el FUIE Qlat
2 Ca/Mg—P2} Fe/Al-Po|t}, URbH oz EqFofA ik
80~00% w7} BEeE EASIES] fEEL oS
St A7 BEolA AR fa ke AudlEe] 89
Lol wet A, AMJEFONAY QUF R Fe E
Al 3130 gl eof wet AAE e webs] BoF 5 QA
o FREE 45| floto] A& 75 Gelote] BEY
% ik Sk 0w EaAdEets W] d+tEo] fith
(Havlin et al., 2004), KCl, NaCl, NH,Cl, NaHCO:2} Zo]
FTRULE FEEe KEE AEo] fA ol 8T 4 U=
B & 3 wehg l4ko g mestal 9l o, HCl2 Ca
o A%k P QMikE RFAI7]AL, NaOHi= Fe, Al 4K}
= Ee f7=0 28E FHY kS JEAXIT Cadt

gjo] etk Speka o m
o] pH A ARSlHd A flof wh

ro

2} AA3] S-a3} Hr}l (Reddy and DeLaune, 2008).

A7) mRe Qe A} vl SHEAALY
o] W& x4 HeXdorA B9 pH, A UEER, ¢
% W ASRSE BT B 712 TPl B WolA
B =9 gl FEshA| Hoto] AE Aol A=
Z#3Ich (Jung and Yoo, 2007). ZHHA] Bk} 22 HF7—
UEZA] EOF (Saline—sodic soil)o]] ¢14F H|EE AJH|shH
AE0] S SR 2gANE Boko] A8 ik
BEG #EY B4 4 FH, s ¥, AR 3 BEY
AR W iRkl sle} 0119 ARhE BELen] (Brady
and Weil, 2002), E3], B4, UER L% u]@E= oli}
A QU o] Jae v St (Palival
and Gandhi, 1976). 53] 7F&A] B4 &2 pH (pH>8)
= 4k fARE tha STHIZIAI, e, 2 SRk
3t At JAAE FeRE EAePAA 4] FREE 3T
AA|ZItkal B 1%l 9191 (Fontana and Zanetti, 1959),
T3 BOF AVAEE (BC) 9| 57h= Qi) fraes A
ZraAZIcka B QIth (Paliwal and Gandhi, 1976), 7
22 FHoA B HISE FXE oA 7 E
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it HIEE g dAgtE o] ghon, ] A oA
it 8IS B A9 = 5 el A 9
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Materials and Methods
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Table 1. Soil physico-chemical propetrties used in this experiment.
Soil li Inorganic-N Av. Ex. cations
Ol SaMPNE g il texture  pH  EC  —— e AV gy RSO Cpct ESPY ALY Few!
Site NH; -N NO3;-N P:0s K" Ca” Mg~ Na
(1:5) (dS m") (mg kg') - (g kg') - (cmolc kg') (%)
; 83 140 3.6 6.1 44 0.02 1.0 37 21 102 13.6 74.5 0.016 0.049
SRL Sandy loam
7.9 5.0 22 1.8 66 002 08 18 27 32 62 519 0.022 0.091
[ 79 126 2.0 1.2 86 0.08 20 26 7.1 11.2 20.0 22.0 0.090 0.248
YRL" Clay loam
7.9 34 3.5 1.1 89 0.2 1.2 65 58 27 138 192 0.080 0.278

"Cation exchange capacity, iExchangeable sodium percentage, §Amorphous Al mineral extracted by oxalate solution (pH 3.0),

“Amorphous Fe mineral extracted by oxalate solution (pH 3.0), ! Saemangeum reclaimed land, ! Yeongsangang reclaimed land.

Table 2. Chemical Properties of livestock manure compost used in this experiment.

pH EC T-C T-N P,0s K.0 Ca0 MgO Na,O
1:5) (dS m™) (%)
6.4 6.0 39.4 2.1 42 1.7 7.1 1.4 0.5
ARS- G195 BEC B A4 EC B4 ZHz} 442} 66 FAFS st o, AHejd 2t sk o g Aot
mg kg & UEPHon, gibg 7147 E9Fe] GaQIARS 2 AF A, du] Ay g4 7t g 9 21

45 BC Bt 2423 BEC B0l A 861} 89 mg kg 'O &
et wehy ol AA|A o= 1143 BEC EoA
LA Yehgony, o’ AFE-A4E B EYIA 7 =
2 72 Btk wIPUEFEHAIE (ESP, Exchangeable
sodium percentage)= AFFEO|A A|JFEQS] on)] o]A}oF
2 oS Helh SAIEYE dalAl B 2ol w2t
Rl ET AFE-IIpE EC B AYE-114F EC
oFe ASUEFA EF (Saline—sodic soil) 22 H=E]
931, AE-A5 BC Et} b A O EYS
EFA E9 (Sodic soil) o2 BEE=x|qic)

A NS e Une £E a0, AN 19%, B
25%, EEIAE 12%, SRR 1%, HAR 1%E A8t
FaAZl FAbEr|Rolw, 318H] £4J2 Table 29F T,
o] HlRE AX7]A 105°CE HAXRAIA 8-S AlA 3 F,
SRR Eafjsto] ARE skt § Aol ARSI
o}, R QUHIEREE 849%0HE ARSI,

fr

°

AlL

__=

B2 MY  A15E Hlet £ vR Ay
b -Fa 14k 0.01M CaCly 78914 3 ®isto] m]A|
JFE M| she] ALY FE WY
o}, =3 B0} Aol 47he] BA= e
Eofell T R MR 0, 1, 2, 3% SEOE Hefs
RAuRE S8 E Yo A RS el gt B
o] QUlo] RSl Sjgirt, 3 A2E polyethylene
$710l 9, EoO| FEUFE B ME FEFEFS
Tejstol AGFEL THGHFO| 0%, Ao

el 50%0l PRSI, 1 F ARe] SRS fA50]
25°0R 287k RAR R FeujlolH G

N
[«

7hs2 EH]et 771 Wl 3utEoR ARt
1271 CEAx2Qtksaeix3uts)ol| disto] Qlit

£&Z2Z4 (Silveira et al.,
polyethylene QA1E 2o EFA] R} 1M KCIS
Hl&2 Sgsto] 241Kt 54k XI"sE F, 587 ¢
o e Eeskal ojysilct Aeds &
AlZ0] 0.1M NaOHE 1:209] H] &= A28t & 174
& 5, o] 94l 57 RAReste] 4SS Bl
asieicy, AEalo] AT Alzo] th) el 3
3 TS AH 0.5M HOS 74k 24417 215 %, o]
LS S AYSIITh L 5, Z42Ee] 3o A
W Aol g8 QAR Ascorbic acide] €)%t &)
A ol8ste] AwFsteitt (NIAST, 2000), 1258 KCI-P
(soluble and exchangeable P), NaOH—P (Al and Fe bound
P and organic P(P,)), HCI-P (Ca and Mg bound P)& 3}
= 229198 03l o] ARS| T-PE B4l
Residual-P (ZFo{Q14HE #7519t (Murphy and Rilet,
1962).
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Fig. 1. Relationship between P application rates and contents
of available P in the soils with different texture and EC, as
applied with livestock manure compost (LMC) and chemical
fertilizer (CM).
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Fig. 2. Relationship between P application rates and contents

of 0.01M CaCl, extractable P in the soils with different

texture and EC, as applied with livestock manure compost
(LMC) and chemical fettilizer (CM).
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o7 B3 Q) (Halvin et al,, 2004), &3t 7}=E B4
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Fig. 3. Comparison of livestock manure compost with chemical
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ol & 14947} 7}EE g A2|mc)
QA FHol| A B =& 0,0IM CaCly 7SI 3
FE Ul ol 7R Eulek o1 damlzrt
sEgkelal Qs Qlare] o VﬂL FYstof e EoFe) F7]H
71 iRl O A e B
Z AZrEc} (Chung et al,, 2008).
01 gaz o, FEFe] Ak A
] d A 715 HHlE

l AZ fE=e] vl

OI*PH]E—_ ;21947} 715 E

Fo A H =2 0.01M CaCly
B WEE LiER o152 WAl Siekel, E9 2
AMEHE Aeko /\1/\]5]_3:)\1;} ]_o E—J 7:1 © =3 oA}l 3+
2Fo] HCl-P > NaOH-P > Residual-P > KCI-P £ & =}

o[} A Uebgteh. whel AlokEe] Aol KOl-PYt
oS- A Uhebgtan el Gefel ol BBEL dheF A

AlFe] 1734 fARE e HAAT (Fig. 4). AFFElA HA-P
b U5sl B ol9 Kol ik sTAe) AU
EFO & Cal Mg FEIS] FAof w2 H o2 ket
pH 7 o]Are] ozt Eofo A= Cao} Mg ZEa} A Ao] A
ofub7] ol =9 Qo] §atEs] WAl felo]
Aoz dHA Qt} (Brady and Weil, 2002), A% Eo| A=
ALFE @} ] HCI-P2} NaOH—-P, Residual-P7} 79| Z-&
HleR 25 Qe AYEE ARFES} uE7IA =

pH § 20| el mefololA] Cash M| Ao]

o AFEISIT et AFEOIAL ALS} Feno] T
EFo] obA A9t Fe W f7]E 2t QU REow
HZ] NaOH-P £33} Z75]= QlAF 2319 Residual-P
sjo] Z71E517] ol HOL-P7} Ao 7hast 2
2 AZFE T} (Reddy and DeLaune, 2008),
2 Helol B/ QLR QLR Holv} <l
A WElSe] B Al oJeEs ulwskic AjopEe)
A9 7125 B Hel7t 5714 QAR R A2l Rt KO-P
2} HCl-P= WorEl ¥ NaOH-P2} Residual-P= =9tth
(Fig. 4). 7}=5 =H] Hg|3L9] 0,01M CaCly 7H&-1AF g
2 2714 QU HeiTolA Ref viskon Ka-pe} el
APBAZ B}, 7155 56 HelTol4 KO-P (soluble
and exchangeable P) 3] $IeF2 714 QIAM|E A2+t
of|Af Hrt WA veptch 5’“’*—4 Qate] BEgfol] B
o, 7FE EHle f71ES 2ol A8 =Y f71=9
%7h= NaOH-P®} Residual-P2| 8] o] S7HA17|=
ANE 2F) o= A 7IEEo] 7EE EH|E 714
o7 Eli= ZollAl A QA EF & oF 85%5 AT
AEg BIe QUARRFo] A F7kehe AR Hald vt
e (Havlin et al., 2004), =8|} ¥ of|A] 7713} A
2> U A] 15%9] QIAte] =kl mi-¢- ZdstAl S2kEof 3l
A B G 715 PR E2Aste] A%AQ1 14t
TEAT oA FEHA G F71E FHY ke
2 ZAele= Aeg AZHET (Sharpley and Moyer, 2000;
Iyamulemye and Dick, 1996), HbH 2loFE o] AQ 7j=H
wule] QU el gleke 771 Qllze) 29 g
wl2a Aol AT, QAto] mefel A=l RolH) QAR
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Table 3. Multiple linear regression equation by standardized data for the relationship between sequentially extracted P fractions

and 0.01M Ca(l, extractable P.

Parameter

- - 2
Regression equation R

0.0IM CaCl,
extractable P

y = 0.274x,—0.151x,+0.015x5+0.037x4+23.297"

0.9575%**

TX]Z NaOH-P; x,: KCI-P; x3: residual-P; x4: HCI-P

Table 4. Influencing factors among sequentially extracted P fractions on the 0.01M CaCl, extractable P in multiple linear

regression equation by standardized stepwise model.

Parameter F value R* P value
NaOH-P 104.95 0.9130 <.0001
HCI-P 3.35 0.0236 0.1006
"Partial R-square (stepwise model)
A AVS 23} A7 T stepwise modelS ©]-835}] References

o Mz
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