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PN JEV IS SUA SR AP AHE BFRSEIEE REBEAHEE KA AR EEBEAKE
(1) (%) (%) (%) (%) (%) (%)
2013 49 69.4 83.7 95.9 98.0 87.8 91.8
2014 140 77.1 95.0 96.4 943 87.1 943
2015 261 85.1 943 99.2 95.0 95.4 98.1
2016 139 714 935 98.6 85.6 89.2 84.9
2017 74 527 83.8 82.4 79.7 91.9 91.9
AR 75.9 923 96.4 91.6 91.4 93.4

2.2 AR E 4R S RO T

XF 663 A HLAERE & 0 42 8 & s b T4 T,
M2 S AT, He 19 & 23 B AL I shi K, fiX
TERNAKE, RESENBERIGERE, SHE
SPhE 4 JE A, TR R, 18 143.2%, H
HARFE A 0, FrR AR i kbR, Cd & & 175
5 0.02 ~ 9.7 mg * kg, AR K, HAEHE
J 1.1 mg - kg, BAAEERBHRZ, B334, 5
HEsFEaEbg, BinEhRes, @ik 5.0%,

SR ZRBGE T, 35 99.0%; As Fl Ph & HE I bR AE
At B HE R AR AR Y, R S R AR, BT
RE il B R SRR AR 5 Cr 5 i AR R
K, FEM027 mg - kg #2579 mg - kg, Ak
TR IR T 245, [Hr %, U0 0.6%, &
48 & i SRR AR IR B Cd>Pb>As>Cr>Hg, H
BERTA, 663 A4 ALALELRE f i 5 Fh R 4 8 19 AR
SRBEYBE R, H5FE SRR R K
ik,

Fz5 2013 ~ 2017 FREMNBINENERFESESE

Wi H As Hg Ph Cd Cr
FrEVE (mg - kg™) 0.03 ~ 57.2 0.00 ~ 2.00 0.12 ~ 102.8 0.02 ~ 9.7 0.27 ~ 257.9
FIE (mg - kg™) 4.6 0.13 11.7 1.1 183
P2 (mg - kg') 4.4 0.2 10.7 1.1 23.6
AR5t FE (%) 97.2 1432 91.3 99.0 129.0
BB () 11 0 12 33 4
R (%) 1.7 0 1.8 5.0 0.6

23 AHEFESESESAERAEL
2.3.1  As SR

26 AT, L2 5AEFERT As & 71
EXEARFRR A, AFEAFR BT HEARFE &,
PR RIE 0.7% ~ 5.4% Z 18], 2017 4FHbRR 5 5,

KF|54%, As T EFES ~ 15 mg - kg % &3 [l
B A R, dem o B R 2014 4 1 50.7%
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R 6 2013 ~ 2017 EFEHEH As EERR

P FEIE i <5 5~15 >15 (BREfH) BHER
(mg - kg'") (mg - kg") (mg - kg") (mg - kg™") (mg-kg") (%)
2013 5.163 0.1 ~ 572 334~ (67.3%) 144~ (28.6% ) 24 (4.1%) 95.9
2014 5.722 0.1 ~ 31.7 674~ (47.9% ) 714~ (50.7% ) 24 (1.4%) 98.6
2015 4.426 0.03 ~ 22.0 180 4~ (69.0% ) 794~ (30.3% ) 24 (0.8%) 99.2
2016 3.958 0.1 ~ 17.6 109 4~ (78.4% ) 291~ (20.9% ) 14 (0.7%) 99.3
2017 5.190 0.1 ~ 36.3 51~ (68.9% ) 194~ (25.7% ) 44 (54%) 94.6

232 Hg &R T

FH 7 I, LR 5 AR He 19 & &1
¥ TR, He & & 48 by Fl ok s/,
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Rz7 2013 ~ 2017 EEHEH He SERR

. BT i <1 1-~2 >2 (PR ) SERiiES

(mg-kg") (mg - kg") (mg - kg") (mg - kg") (mg - kg") (%)
2013 0.241 0.02 ~ 1.1 46 1~ (93.9%) 34 (6.1%) 0 100
2014 0.152 0.01 ~ 2.0 134 4~ (96.4% ) 64~ (43%) 0 100
2015 0.121 0.02 ~ 0.9 2614~ (100% ) 0 0 100
2016 0.099 0.01 ~ 0.8 139 4~ (100% ) 0 0 100
2017 0.101 0.03 ~ 0.8 74 A4 (100% ) 0 0 100

Bl RE 4 M 6.1% . 4.3%, {H 2015 4ELUE, Itk
JEFERE & A7 Ee R, X Ui B AL He &
TN bR, SR T AERRATE . He
T I AAERIESL 54— HAREE 100%, AT,
233 Pb FERIL T

Hi 3% 8 AN, 2L 5 AERE AL Ph 1 & 5P 3y
E 2438 ik T PR {E, Pb 5 B9 b ) A 1 i,

bR R I = ARy 2 2014 4E, h 43%, HAME
Oy BB AR R /N RS TP R <20 mg - kg T
PN 1) o Heak B i R (B, Boeiss o FR A M 2013 4R 1Y
95.9%, HAFIY K HLIA7E 87.8% ~ 93.5% Z[A],
Ph 7EIL JLAE R B B A8 58, 2017 4R TR i A
Pb A 4% %0 100%, HAREA A HLIE T Ph A 4% %

R 8 2013 ~ 2017 £AWAEH Ph FERMR

PN GE el B Rl <20 20 ~ 50 >50 (BRAE(E) attR
7

(mg - kg") (mg - kg™") (mg - kg") (mg - kg") (mg - kg'") (%)
2013 6.938 0.1 ~ 539 471~ (95.9% ) 14 (2.0%) 14~ (2.0% ) 98.0
2014 14.129 0.6 ~ 68.1 1234~ (87.9% ) 14 (7.8%) 61 (43%) 95.7
2015 11.119 1.2 ~ 942 2344~ (89.6% ) 254 (9.6%) 24 (0.8% ) 99.2
2016 9.604 0.6 ~ 102.8 130 4~ (93.5% ) 84~ (5.8%) 14 (0.7%) 99.3
2017 10.618 0.6 ~ 41.8 651~ (87.8% ) 9~ (12.2%) 0 100.0

234 Cd FRELsHr

M 22 9 Wl A1, 2k S A Cd B &=
P i T PRl 2013 ~ 2017 4E Cd #H5%
TE2.1% ~ 14.4% Z [8], 2016 4F# b R i 5, 5
) 14.4%, HAFAR Y B T BARAE S, & &
O3 AT AT HEAE UK, A AAE 1 ~ 3 mg - kg 5

PORE A o L3 LR, o L e AR A S 2014
i, K 43.6%. BLIEILAE, EEMN S —EHE
AT Cd 1A% R AE 2016 4540 T F ARME, N
85.6%, HAMAEMY G M8 FAHZEA K, BIAIL E
100%, °] UL, A HLAL & BT A2 Cd 7% 5t Y 52 i 38R
A,

R9 2013 ~ 2017 EFHEAH Cd SERR

e T E s <1 1~3 >3 (PR ) AR
(mg - kg") (mg - kg") (mg - kg") (mg - kg") (mg - kg") (%)
2013 0.781 0.05 ~ 4.0 3914~ (79.6% ) 84~ (16.3%) 24 (4.1%) 95.9
2014 1.091 0.1 ~72 76 1~ (54.3%) 611~ (43.6%) 34 (2.1%) 97.9
2015 0.892 02 ~ 7.7 193 4~ (74.0% ) 641~ (24.5%) 44 (1.5%) 98.5
2016 1.515 0.02 ~ 9.7 754 (54.0% ) 444~ (31.6% ) 20> (14.4%) 85.6
2017 0.953 0.05 ~ 4.3 524~ (70.3% ) 184~ (24.3%) 44~ (54%) 94.6
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KA 100% A% W& b g E, 4
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BRI M TE <50 mg - kg BOTEREIN, (5 IER
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235 Cr &R adr

H 2% 10 AH1, JEZE 5 4EFEM T Cr 9 873
EI AR TR, Cr &bl R, (U
2014 12015 4EAFAE 1.4% F1 0.8% HUHEFr IS, H

R 10 2013 ~ 2017 EFHALAH Cr SERR

by R T <50 50 ~ 150 >150 (PRRE(A ) GEXES

(mg - kg™) (mg - kg") (mg* kg™") (mg - kg™) (mg - kg") (%)
2013 20.712 04 ~ 1405 484> (98.0%) 14 (2.0%) 0 100.0
2014 26.919 2.6 ~ 199.4 128 4~ (91.5% ) 104~ (7.1%) 24 (1.4%) 98.6
2015 16.931 12 ~ 2579 2524 (96.5% ) 74 (27%) 24 (0.8%) 99.2
2016 12.422 03 ~ 1125 1314~ (94.2%) 84 (5.8%) 0 100.0
2017 16.165 0.3 ~ 96.0 794 (95.2%) 44 (4.8%) 0 100.0
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Analysis of commercial organic fertilizer quality and degree of heavy metal contamination of soil by adding

commercial organic fertilizer in Hunan province

SUN Yu-tao', HUANG Feng-qiu', YANG Qian', LI Hai-lu', ZHANG Chun-xia’, FAN Mei-rong’" (1. Soil and Fertilizer
Institute of Hunan Province/New Type Fertilizer Engineering and Technological Research Center of Hunan, Changsha

Hunan 410125; 2. Changsha Environmental Protection Vocational College, Changsha Hunan 410004 )

Abstract: In order to analyze dynamic change of commercial organic fertilizer quality and heavy metal contents, the 663

organic fertilizer samples from 2013 to 2017 were determined in Hunan province. The results showed that the overall qualified

rate of the organic matter content, total nutrients, water content, pH and heavy metal contents was 75.9%, and the

unqualified indexes were relatively scattered in all of the samples. This scatter caused a higher rate of unqualified products.

Therefore, the suggestion is proposed to strengthen the supervision and management of the quality of commercial organic

fertilizers. The order of over standard rate of five heavy metal content was : Cd>Ph>As>Cr>Hg, but the exceeding rates of

five heavy metals were relatively low, all less than 5.0%. The quality of the 663 organic fertilizer samples was at greater risk

of contamination by Cd, Pb and As. Thus, the relevant production enterprises and regulatory departments should strengthen

monitoring of Cd, Pb and As in fertilizers. The single factor pollution index and Nemerow Synthetical Pollution Index of

heavy metals in the 663 organic fertilizer samples were in the safety ranges. It showed the development trend of heavy metal

pollution of the 663 commercial organic fertilizer samples tested was good and could be safely used in agricultural production.

Key words: organic fertilizer; qualification rate; heavy metal; quality
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