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Nitrogen Mineralization in Soil Amended with Oil-Cake and
Amino Acid Fertilizer under a Upland Condition

Im, Jong-Uk - Kim, Song-Yeob - Yoon, Young-Eun - Kim, Jang-Hwan -
Lee, Sang-Beom - Lee, Yong-Bok

The potential of nitrogen mineralization was studied by applying organic fertilizer
to soil and incubating at 25C for 28 weeks. The organic fertilizers used in this
experiment were oil-cake (CF- [, CF-1) and amino acid fertilizer (AAF- 1, AAF-
II). Accumulated mineralized nitrogen (N) fits the frist-order kinetics during
incubation. The N mineralization potential (N,) for organic fertilizers treated soil
was highest at AAF-1I treatment with a value of 27.71 N mg/100g, then followed
by CF-1I, AAF-1, CF-1. The pure N mineralization potential (N, treatment - N,
control) for CF-1, CF-1I, AAF-1, AAF-Il were 2.55, 5.83, 3.66, 8.57 N mg/
100g, respectively. The amount of N mineralized from organic fertilizers applied
soil ranged from 46% to 61% of the total N content in organic fertilizer. The
half-life (#;,) of organic nitrogen in soil treated with oil-cake and amino acid
fertilizer was 17-21 days. Therefore, half of nitrogen contained in oil-cake and
amino acid fertilizer was mineralized after 3 weeks application.
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714 HgE A AHESHA @ f7lsdodA e A FE IAE &=,
B, A=) 7148 HlE 58 A ol FoA L gl
7] 8Hmineralization) Z42 Fal|l A ZFEol &5 o] &=
ol gHE FIIAAY BEY T F7Ist 3 A2 A=
AR T8 2clo® & deA Utk

AFZ7NA 714 gk A& Fr18kg Hrte F2 7SS 9 7SR HElE e
Z g A7 AgEo] 231 JuiMiller et al., 1990; Eghball, 2000; Yun et al., 2010;
Yun et al, 2009). 7} EH9 77|13} EAL f71ES 74 A& @2 &2 Aol 9
A A A H(Yun et al, 2007), 25, 7 57 22 A QR0 B TS w=
T}(Joa et al., 2012).

A Fr1Edel Bol o] &5 Ae fFutol] thet FESHE AFe ZAAPANA FF
(Kim et al., 2012; Kim et al., 2014), E%1] 4 E(Joa et al, 2012) 53} & =%
ol =3k o] ot Kim 5(2014)0l o5k thxfjeoll thak fHhe] A4 AR ZFE 12 Mg/ha
ol ojuff HA o] &&2 394-51.6%°]12L o A&F FUlol wEbs AL o] &S 7

2%t B3 &9tk Lim $2011)2 #7]% EvlE A4S 93 W £3-a9 A 88
I BAo| A fute i FFYORE 5% U} AAHHJ oY ESEYA AHEHE

gla, Hye AU EYUY 53 2o ESEYA NAETT) Hojd Ao E B )
Atk 283 f7IEHolA ZEol digk kel A A& 9 AlE A7 ARFE AT F
718kl B3 A9 BaAS AASAT

Eokol B90H 714 F7188 H7F= destructive W (Lee et al., 2012a), B2
(Kim et al., 2012), non-destructive(A&™, Stanford and Smith, 1972) 5©°] ©] &= oL}
Lee 5(2012)& A34A 2AoA AL 773 A F718tad 85 913 4H
Mo g FHAT mets B dAFe A frlsdolA 718 Bol o] &5 e
AEAD ofr| et HIEE o R I oA FrE RS FAS AT

B oo A}%ﬂ FHHCF)S 247} 52.6 g/kg, CINE-S 450|031, 2] EA o}lu] = 2HAAF)
59 HAE 1255 gkg, ONELS 1L1Z AlFolA F55H e AFS o839
frata 2l EAdolr At vl 59 s 48 A% A 2 AIFE-S EF 200 goll CF

5.7 mg N/100g (CF-I), 11.4 mg N/100g (CF-II), 13 AAF 6.7 mg N/100g (AAF-I), 13.4 mg

H|
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N/100g (AAF-I) 7|02 Tttt Fata oin|4t HIEE EYH & T3S o3
0.45 um cellulose acetate membrane HE] 7} v}etol] F-2% 250 ml 8-7](Corning Inc., Corning,
UsA)ol Y1, TAEFH] 65%2 TS 2] 25C &&7]oA 2857 &2 o
AR AHE T T 1,2, 4,6, 8, 12, 16, 20, 24, 1231 28FA F 103]0] A A A3}
Ak F718e FAHS Y3 B8 AlZE 0.0IM CaCl, €9 100 mlE 713 o2 ¥
HEE o] &3t FE3AT BEAE ASE AFAT v A4 23HA g2 TS
ol (N-free solutioin : 0.002 M-CaSO, - 2H,0, 0.002 M-MgSO,, 0.005 M Ca(H,POy), - H,0, 0.0025
M-K>SO4) 25 ml H7}sta 9] Fr19dd e JAFHEE o] gstq AA & o F2
A X3+ tKStanford and Smith, 1972). 2+ A7 FZ8 ) ¢RUole] 2 A(NH,-N)=
Indophenol-Blue HIAHH(RDA, 2010), Z4HeE] A (NO;-N)= Brucine HIAH(RDA, 2010)<
o] g3t EAEITE T8lal B Aol o] 85 EYO] o|55td 542 Table 1914 B
vhe} 2ok futa o4l HIF 9] whaet HAE 72THAA 293 dx & Eshe
CNS2000 (Leco, USA)E ©|-&3td EA3tth I3l 1 9 EY o3ty &
N&H B A0l I5THRDA, 2003).

b olwlie Ak HIE AE $ ZElE i B3y £5 4= Stanford®} Smith

(1972)7F AAIE 2] (D)ol os| A Alsks o] H o)

o -
e &

N =N [l-exp(- k -1)] (1)
714 N& ARkl da 77181, Nys 2R84 57189, k A4 7713 458
ol v gkt

Table 1. Soil properties at the beginning of the experiment

pH oM Av.-P,0s Ex.- Cation (cmol‘/kg)
(1:5) (gkg) (mg/kg) K Ca Mg
6.94 2.443 26.33 0.4 7.66 1.85

F71EolA HA e Aa FEAE A ) opviedt vise Aa FU)sEe 4
o] AAENHeN + NO-N)©| #7138} -2 Fig. 13} 2014 H= vpep &
o F 7 714 HlRe] da Fristge mF Al vEste] SUsknh A3kl
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F718k g2 A2l & 657 7HA FA P el visiA Fabst o] imat vlF A = UERst

om, el F 67 o] FE 2 Ao F Holx| ehgkth. 0|9k L Ae] WE Fute] B3}

AEFE Lee 5(2012)0] = ZZAA tiFHre] 77]8t AEFA= 2F A= WME Ao e
wow ol wol AslzdA = SUxARY §7)5e RaLErr) WE AoA 7
JE Ao=w AZdd. T2lal g F 2, 45004 FatA g ofr ek BlgoA 4
L8 egFo] e AL ofui At H BV} SR TH X gl gFo] 2 A A 7|¢lE Aow 7
j2acl=s

| ¢ o 12 v aarm
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Fig. 1. Changes of inorganic nitrogen (NHs-N+No3) in soil amended with Mixed oil-cake
(A) and amino acid fertilizer (B).
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Fig. 2. Cumulative nitrogen mineralization over 28 weeks in soil amended with mixed oil-
cake (A) and amino acid fertilizer (B).

Frata} oAt Bl F 9] ARt WE FF A4 TS obviAt HIE AEolA
B A Btk =4 YeEbgon, ol oA Aiek AlulEe] o] Wil o g dAgHn
(Fig. 2). #7144 A2l ESe F7188 A f71AAE HeshA & Ed F
718ke AAaFE wiA] ALtE SHALF7)85FS CF-1, CF-II, AAF-I, AAF-TTOIA 242} 2.62,
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5.92, 3.22, 8.12 N mg/100g 2. & VERE O™ o]&= A& A f7|xAo] a4 £l9 Aagg
thH] CF-1, CF-II, AAF-I, AAF-TIoI A Z}Z} 459, 51.8, 48.2, 60.5%°l 3@t webA F7]
Aol o7t Aa4 FBEFo] S/HETE FU18Eo] & A0 eyt B AT
Hho] =EY|BEFE Lee 5(2012)0] Haldk = oA oF 21F FoF oF 35%K T} vj$- =

& 7oz et olle BUEANA 77158 Aht T2 NI G EAse] &
oF Zol=o] FE o] WolH FELLO] Y, B AT 2e @ AN 7715
f Aht FE NOy FHE EAS] 2 Ggo] ¥ Yo BuAL

rﬂl

]
71 Aol o3 B T A4 U8 FAAA ()E B34 FA4H A4 7718
FNy), B AL 718 k), FAA A& T8t 1240 EEsteE () E FAE
= ATHTable 2). ¥ AFolA FAZ +=EdATE7|33NO treatment - Ny control)= CF-I,
CF-II, AAF-I, AAF-IT A&l A 27+ 2.55, 5.83, 3.66, 8.57 N mg/100g2- 2 YENGTE

Table 2. Nitrogen mineralization potential and other characteristics of soil amended with
mixed oil-cake and amino acid fertilizer

Ny k Lz
Treatment

(mg/100g) (mg/100g/day) (day)

Control 19.14 0.0317 21.8
CF-1 21.69 0.0401 17.3
CF-1I 24.97 0.0365 18.9
AAF-1 22.80 0.0329 21.0
AAF-II 27.71 0.0399 17.3

CF-I, CF-II, AAF-I, AAF-II Mg ollA ZA2 ediF7185F N, 362 285 & 24 2
aN718b o] 247} 97.3%, 98.5%, 112.9%, 105.1%00 3lE H A oH, ol 7F&5& HHl Al§
E7dA ANA 97-107%2} HIS2e A3 Z UEFGTHYun et al., 2010; Hseu and Huang, 2005). ™
ghA ke olm gl BIEE AEF FAACNA F713 2 A A7lH Bae 28F
Folle= Ao ol A e AS & F Ak FEt opu 4t vl g9 A T3} £5(k)

= 003 mg/100g/iday 912 5 7} 1 #4714 B EALol9] 2 Afo|F HolX T Table 2).
SEARE B2 Ao A fuba ofm| 4l HI RO A4 FV]38 S5 VSR EH| 9 0.015 mg/
100g/day (Yun et al., 2010)2} SI-T%FH Z] E|H](Hernandez et al., 2002) RT= =& S H
Atk EYol Al&H f71E9 24 F718HY S5 frlEde g2 8 M =4 B

S W=rh(Janssen, 1996). webA Faka) oln| Ak vl 5 o] A4 B3} L5271 EH]o 1)
=2 AL f71E vls AAe HA o] 3] Wi E AZHE. I8 B AT

ANM FAZ i F18 Sx0E FAT AH b BT Ny, #F Abole] ol AadAs
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RHolx| ¢rgkom o]:= Chac®} Tabatabai (1986)¢} Yun 5(2010)0] &3k Ao} 7t}

A A T8N, 72 129 He 445 JehE w701, = CF-L, CEAI,
AAF-I, AAF-II AgolA Z+2zF 17.3, 18.9, 21.0, 17.3¥0|3]th ol& AR, &, =EFH] 9
°F 50 B}t @A YEFSETHYun et al, 2010).

7172119 E%F T Aa 7713 §A4S 7837] 8 fEH(CF-I, CF-11), oF]5=2HAAF-,
AAF-II)—"— Zkzy Aelste] 2853 A AASHATE Fe713t st 74 Aa4 F713)

2 17 QS &= (first-order kinetics)oll A -8-31o] A& AAF7EFHN)E H7T
7%4 AAF-II9 A 27.71 N mg/100g= 7} £k ™, CF-1914] 21.69 N mg/100g= 7} v
). 28] FA A =W AF7]18 (W, treatment - N, control) CF-I, CF-II, AAF-I, AAF-II
g ol A ZH2t 2.55, 5.83, 3.66, 8.57 N mg/100gS. 2 UYERF O, 285 5o+ 2a] K7
sto] 97.3-112.9%°l = AT 53] 71}, ofn|ihs A Ee B f7IH A4 F
718k RNt e 172192 ke opn| g Hl g 239 FAAae 35 oo 773
He As gelednt. wabA frls el o) &5 b ofn| ikl s H 49 12
= 35 olUdl BT FU]8EHE AS®E YEyT

[Submitted, October. 26, 2015; Revised, November. 6, 2015; Accepted, November. 7, 2015]
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