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ABSTRACT: From July to August 2013, liquid fertilizers produced at 180 liquid manure public resource centers
and liquid fertilizer distribution centers were collected. The maturity of liquid fertilizers was measured using the
mechanical maturity measurement device. The nutrient contents (nitrogen, phosphorus, and potassium), physicochemical
properties, and heavy metal content of 46 liquid fertilizers were investigated in this study. We used a matured liquid
fertilizer with a total number of 46, with number of 7 for Gyeonggi-do, 3 for Chungcheongbuk-do, 2 for
Chungcheongnam-do, 13 for Jeollabuk-do, 5 for Jeollanam-do, 3 for Gyeongsangbuk-do, 11 for Gyeongsangnam-do,
1 for Daejeon, and 1 for Jeju-do. The physicochemical properties were as follows: pH 8.0, EC 11.6 mS/cm, SS
5,188 mg/L, TKN 847mg/L, NH,'-N 317 mg/L, NO5-N 170 mg/L, Org-N 360 mg/L, TP 193 mg/L, and TK 2,557
mg/L. The total amount of NPK was 3,596 mg/L. The total amount of N-P-K was as follows: a number of 2 at
1,000-2,000 mg/L (4%), a number of 17 at 2,000-3,000mg/L (37%), a number of 11 at 3,000-4,000mg/L (24%),
and a number of 16 at 4,000mg/L or more (35%). Thus, 41% of the mature liquid fertilizers were below the official
standard of commercial fertilizer (livestock manure liquid fertilizer) (0.3% of the total amount of N-P-K). Most
of the N-P-K total amount showed non-uniform characteristics of low nitrogen and low phosphoric acid due to
the potassium concentration. The average heavy metal content in the matured liquid fertilizer was as follows: As,
not detected; Cd, 0.01 mg/kg; Hg, not detected; Pb, 0.02 mg/kg; Cr, 0.14 mg/kg; Cu, 6.89 mg/kg; Ni, 0.44 mg/kg;
and Zn, 20.70 mg/kg. Thus, the official standard of commercial fertilizer was satisfied in all categories, indicating

a safe level.
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Faoln) o] o)g}sta A4 H-S pH 8.0, EC 11.6 mS/em, SS 5,188 mg/L, TKN 847 mg/L, NH; -N 317 mg/L,
NO5;N 170 mg/L, Org-N 360 mg/L, TP 193 mg/L, TK 2,557 mg/L, NPK A& &AL 3,506 mg/LZ AL AT
NPK A& gHA2F2] 749 1,000~2,000 mg/Lol A 27 (4%), 2,000~3,000 mg/Ll A 173 (37%), 3,000~4,000 mg/Lol]
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AL - ARIAY] B MIBAE 54 81T F AT Bs In & HES As EAE,
Cd 0.01 mgkg, Hg 7 Z, Pb 0.02 mg/kg, Cr 0.14 mg/kg, Cu 6.89 mg/kg, Ni 0.44 mg/kg, Zn 20.70 mgkg=
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Table 1. Physicochemical Properties of Matured Liquid
Fertilizer (n = 46)

(Mean+S.D.)
Item Matured liquid fertilizer
Mean 8.0+£0.5
pH Max. 9.0
Min. 7.0
Mean 11.6+3.7
EC Max. 19.1
(mS/cm)
Min. 34
< Mean 5,18846,115
Max. 36,400
(me/L) Min. 460
Mean 8474637
(;Kg}i) Max. 3,640
Min. 158
Mean 3174323
E;‘/S Max. 1,260
Min. N.D.

B Mean 170£256
NOs =N e 1,190
(mg/L) .

Min. N.D.
Mean 360+293
(OHEIL\I) Max. 1,610
Min. 14
Mean 193£210
(mz/)L) Max. 1,267
Min. 20
Mean 2,557+1,043
(HT;L) Max. 8,420
Min. 511
Mean 3,596+1,463
NPK Max. 8,151
(mg/L) .
Min. 1,150
*N.D.: Not Detected
%‘ 8,000 et
E 7,000 z
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Fig. 1. The nutrient contents of matured liquid
fertilizer (n = 46)
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Fig. 2. Comparison of nutrient contents for matured liquid fertilizer according to their distribution of concentration.

(n = 46)
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TP 100 mg/L H|FH] 198 (41%),
100~300 mg/L ©] 187 (39%)= o] °F 80%7}
300 mg/Le] AFER BEH= AS AR OH,
TKS] 79 1,500 mg/ll wmlTo]l 4% (9%),

O -
7(&)]—!—‘1:’
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Table 2. Correlation Coefficients Between Major Physicochemical Characteristics of Matured Liquid Fertilizer (n = 46)

pH EC SS TKN NH,-N NO;-N Org-N TP TK
pH 1
EC 0.260 1
SS -0.082 0.052 1
TKN 0357 0475 | 0.643" 1
NHs-N 07200 | 0412" 0.053 0.673" 1
NOs-N | -0.115 0345 0512° | o711 0.114 1
Org-N 0.082 0.279 0891 | o0s812” 0.261 0.546 1
TP -0.079 0.082 0933 | 0610" 0.013 0588 | 0.799" 1
TK 0.095 0464~ 0253 0.260 -0.006 0214 0384 0216 1
*, ** Significant at p<0.05, p<0.01 respectively
3.2, 8= Ao E4 QIARZE A2tk 3.3. B ddle| S35 o &4
Table 20 F< Hu|e] 3}8+2 54 Q1A B dnlo] Foo] Pt gy MIsF38
FAEE BT 5 duloA pHE TN A4A g A, TEERREN Y FIETE
95% AlEFFANA oA e FAAAE B 71 ¥lalE Table 36 YERATE B33 Hn|o]
o, NH;' N} 99% 22|l A F24 = 43 TEEEF HAS As EHZE, Cd 0.01 mgkg, Hg
FAE BHTE ECE TN, NHy N, Ko} 99% 2125 EZZ, Pb 0.02 mgkg, Cr 0.14 mgkg, Cu 6.89

FANA o)A e FHIAE BYoH, NOs-N7
= 95% AF T A A e AHRAAE BA
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NOs-N, TP} 99% AlZ| el A /o3 Je 4
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mg/kg, Ni 0.44 mg/kg, Zn 20.70 mg/kgZ EF O,
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HoA HIEFATE L] 7EE RSt bde
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Table 3. Average and Ranges of Heavy Metal Concentrations Analyzed from Matured Liquid Fertilizer, Comparing with

Official Standard for Heavy Metal Concentrations of Commercial Fertilizer in Korea (n = 46)

(Mean+S.D.)
Item Matured liquid fertilizer Officia standarfil of commercial
fertilizer

Mean N.D.

As (mg/kg) Max. N.D. 5
Min. N.D.
Mean <0.01+0.01

Cd (mg/kg) Max. 0.03 0.5
Min. N.D.
Mean N.D.

Hg (mg/kg) Max. N.D. 0.2
Min. N.D.
Mean <0.02+0.02

Pb (mg/kg) Max. 0.14 15
Min. N.D.
Mean 0.14+0.22

Cr (mg/kg) Max. 1.24 30
Min. N.D.
Mean 6.89+6.48

Cu (mg/kg) Max. 27.39 50
Min. N.D.
Mean 0.44+0.18

Ni (mg/kg) Max. 1.07 5
Min. 0.11
Mean 20.70+£22.40

Zn (mg/kg) Max. 88.56 130
Min. N.D.

*N.D.: Not Detected
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AR, F<iH] 4673 9] o|3}8h2] A4 W-e pH
8.0, EC 11.6 mS/cm, SS 5,188 mg/L, TKN 847 mg/L,
NH,-N 317 mg/L, NOs-N 170 mg/L, Org-N 360 mg/L,
TP 193 mg/L, TK 2,557 mg/LZ ZAFE AT

=4, TKN®| -5 A AR19] 72%7F 1,000
mg/L P 5 EXE Yeho, TSR] 2}
A3l g o] & FZe Tt 2 oA AT Ha
AF HAETF 0.1%0 TSR] Zetdnh =3t
TP 80%7}F 300 mg/Le] AFEZ EXE3HOom,
TKS] 7%= vlwd 5 =2 2,000 mg/L o]/l A
oF 67%2] FEEE EA4S Yehich

AlA), NPK A& SAIFS AR An)2] 41%7}
HEFATE F IR wdan| o) 749 ek
(NPK. A& A 0.3%)° 1=23t9 o™, NPK A
i A diFite] ZFEE 7|k AdA

- AQlgke] BHYd nEAE E4S el

A, Fa Au| o]3}stA A 1t e
OpHS}F NHs-N, @QECSF TKN, NH.-N, TK, @SS<}
TKN, NO;s-N, Org-N, TP, @TKN¥} TP, GNO;-N<}
TP, ®Org-N3} TP, TK %t SAHSZ {2l =
2 AABA (p<0.01)E HJTh

OAA, Fa dnle] FEE3E P As B4
&, Cd 0.01 mgkg, Hg B4HZ, Pb 0.02 mgkg, Cr
0.14 mg/kg, Cu 6.89 mg/kg, Ni 0.44 mg/kg, Zn 20.70
mgkgE UEFOH, Ay B ofn] AZo| F
TE5TFE AA FFAA RIETETEY Ve
ST
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