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 EASCEENAR RGN S A FEE BRI 2 A LA SRR SE IR % 40T, B ST T MR R R A
[FZE R BB IEAE CuZn FiE, LUK ZE(E B ARMEHON L4 CuZn SR . 450K, X038 BEEEmA2Eh Cu & RVEEFBIE
SHR 7.12~26.04 mg-kg (X FAE, FED(HIE 18.24 mg-kg™).87.99~463.7 mg kg (¥I{H 243.6 mg-kg™).3.95~27.63 mg kg (¥HH
12.28 mg-kg™);Zn HY& B VG EMIE D F K 179.2~340.8 mg-kg ' (FI{H 276.9 mg-kg™).140.5~455.8 mg-kg ' (¥{H 381.8 mg-kg™).
150.5~292.3 mg-kg (¥ 188.1 mg-kg™), ARIZEHEIZEF b Cu. Zn &R BB LA BRI RBMLENE S REELRE
¥R Zn>Cu, 76 BARMEBSRAF T WGZEREZE P Cu A] M 71X 188 , BB RFEZEME P Cu S BB INTIIEIN, I EZH
RETERE, M4EEQRMERERPE LN Cu FREWARE, K1 Cu FESMAMENEEIR >R >4 2K
A5 MG FEFERNAFE Y Zn WAl 1K LERE IR Zn S RAARBERIM, HEERBERK LWRE, EAFKRIZEME
K+ Zn S REFAHE,
KR EERE,; AW RN EEE i
hESHKS X835  NEMREE:A  XERS:1672-2043(2011)11-2279-06

Distribution of Cu and Zn in System of Animal Manures/Excrement —Subsoil Under Natural Stacking of
Animal Manures in Jilin, China

XIE Zhong-lei'?, ZHU Hong-shuang®, LI Wen-yan', LI Xiao—ying', CAI Wen-da', NIU Hai—yu', LI Jing'

(1.College of Environment and Resource, Jilin University, Changchun 130012, China; 2.College of Plant Science, Jilin University,
Changchun 130062, China; 3.Jilin Province Metallurgy Institute, Changchun 130021, China)

Abstract: With the development of poultry breeding and increasing of Cu and Zn additive amount in feed, Cu and Zn in animal manures have
become the considering resource of heavy metals in soils, therefore, there will be of the significance to study the migration and accumulation
of Cu and Zn in system of animal manures/excrement—subsoil under natural stacking of animal manures for rightly assessing the pollution ef—
fect of Cu and Zn in animal manures. The contents of Cu and Zn in animal manures and effects of animal manures stacking under natural con—
dition on the contents of Cu and Zn in the excrement—subsoil were studied in the paper by sampling different kinds of animal manures excre—
mental-subsoil located in Jilin Province. The results showed that the contents of Cu in chicken manure, pig excrement and cow dung were the
range of 7.12~26.04 mg-kg'(air-dried sample, being the same as the following ) (average of 18.24 mg-kg™, the same meaning as this in the
following ), 87.99~463.7 mg-kg™'(243.6 mg-kg™) and 3.95~27.63 mg-kg'(12.28 mg-kg™), and the contents of Zn in chicken manure, pig
excrement and cow dung were the range of 179.2~340.8 mg-kg'(276.9 mg-kg™), 140.5~455.8 mg-kg*(381.8 mg-kg™) and 150.5~292.3
mg-kg?(188.1 mg-kg™), respectively. The contents of Cu and Zn were the order of pig excrement>chicken manure>cow dung in the different
kinds of animal manures and were the order of Zn>Cu in the same animal manures. Under the natural condition stacking, Cu could move from
pig excrement and chicken manure to excremental—subsoil and the amount of Cu from animal manures into soils increased with the increasing
of contents of Cu in animal manures, consequently Cu accumulated nearly in the topsoil, however, the effect of cow dung on the content of Cu
in excremental—subsoil was not obvious. Generally, the contents of Cu in the excremental—subsoil was in the order of pig excrement>chicken
manure>cow dung. Meanwhile, the content of Zn in the excremental-subsoil increased to some extent under the natural stacking of pig excre—
ment, chicken manure and cow dung and accumulated mainly in topsoil, however, there was not obvious difference of the content of Zn among
the different kinds of excremental-subsoil.

Keywords: animal manure; natural stacking; excremental-subsoil; heavy metals; distribution
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1 #BE57FE

1.1 HEmEREMS &

EHEMNE KEHE(FEESRE 4.7~4.9 C, 5 F 50
& 508~579 mm) . FH AR (EFE IR 3.6~4.0 °C, &
X B 660~750 mm ) | PU- (4R IR 5.6~5.9
C, F BB & 562~649 mm) 38 fk (4R
4.6~6.5 °C , FE -2 B 708~955 mm ) AL J§ (4EF
WS 4.3~52C, EFLHETE 653~663 mm) 5 4~
X, BEREF BT BAA X S A FRE G R A 8
A ARE43 51k CC1(43°36'007~43°36'24"N, 125033
20"~125°33'40"E ) .CC2 (43°45'45"~43°45'52"N, 125°
21'56"~125°23"12"E) ,CC3(44°31'38"~44°31'56"N,
124°54'37"~125°00'38"E ) .CC4 (44°13'25"~44°17' 08"
N, 125°07'15"~125°07'26"E ) .JL(44°0630"~44°08' 08"
N, 126°31'23"~126°32'51"E ) .SP(43°22'17"~43°22'
37"N, 124°38'45"~124°38'53"E ) \TH(42°29' 43" ~42°
30'43"N, 125°36'33"~125°40' 02"E ) fl LY (42°41'42"~
42°42'03"N, 125°31'40"~125°32'33"E ) . ZE 5258
ST AIRERZEMERES 14, 2R T AT B 2O Y
TR 3 A (BN EFE 15, B 0~10 cm,
10~20 cm,20~30 cm F-3ERES , S300iE K P1.P2 #1
P3) 2 5 + R SR SRS OB DL (BT A F5
G ZEE I B R, FEHER RIER A A,
B EHERSAREAE 1a L), Z2EREMRTE
TRAT, B KRB i 1 kg B TRRRIASr, ZEMA

TIERERTE LI E ST BAXT, SR A R
Bk, WHEE S 2 mm F1 0.25 mm 5 , 77 T 206} 255
e .
12 EEMTEFRPTLENESRNET X

BFEZEM CuZn TERMFTM-WHIRIHE, KA
JEFIRW e BB E ™ 3 Cu Zn & B RHIER
FR-TE IR - R A RIAAL , KA W 43 e B
R AR B B MM LA R TP ES R I E S
R AR R BRI TP ESEN S E,
1.3 FEFEF T Cu. Zn EEIENIRE

(1) A3 E A 5 U b 75 Ge iy 42 il n v (GB
4284—1984 ) ( 24 13 pH>6.5 i}, Cu A1 Zn £ & B
5 BRAELZT51K 500 mg kg™ FI 1000 mg- kg™ ) FIE [
BIEAEH Cu.Zn FRESFE(Cu il Zn 2815 FRIE
53918 100 mg-kg™ F1 400 mg kg™ ) PR FEMEH Cu,
Zn FEY,

(2)R FIF B T3P BB GEARE 13 Cufll
Zn HHAED A K 16.24 mg-kg™ F1 71.68 mg-kg™ )0
I + AR T B AR UE(GB 15618—1995)iF M
S Cu Zn & (L3 pH % 6.5-7.5 B, Cu.
Zn 25 B 5 R FRAE 478 100 mg-kg™ 1 250 mg-
kg—l)[lﬂo

2 HFREWE

2.1 AEIEBESHEFEDP CuZn FE

B 1A 2 53 —AFREE & ZEME T Cu F
In &8, HIE 1A 2 7] 1, R RIFRFEG FIAS R
REMESLR CuZn SREYH BEESF NI HHE
42 Cu 95 EVEHE (BME) 4518 7.12~26.04
mg-kg? (18.24 mg-kg™).87.99~463.7 mg-kg(243.6
mg kg™ )F 3.95~27.63 mg-kg'(12.28 mg-kg™);Zn F)
S (BE ) 48 B0 179.2~340.8 mg ke (276.9
mg - kg™).140.5~455.8 mg-kg'(381.8 mg-kg™')Fl
150.5~292.3 mg-kg'(188.1 mg-kg™), Bk FF& , AR[F
REVFMFEP CuZn FEYRZEISXFAFE, HA
WRMA LRI E FFEE CuZn FEHRE Zn>Cu,
P IR R T3 U8 v I ey 4 sl pn o, X9 3€ e
A& Cu Zn & EIARMAR, 1 I g 2O AL
HERREIRME, XSIEMAFE CuZn FEEHRE
t&, W7 A3 (CC1.CC2,CC3.CC4.TH.LY Al
JL)EIHEZE Cu &8 5 753 (CC1,CC3,CC4 LY
1 SP) WS Zn SRS (& 5 REFRETE
87.5%FM 62.5% ) [ 1] P AR HL At b IX A0t 507 T
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Figure 1 Contents of Cu in animal manures from different breeding farms
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Figure 2 Contents of Zn in animal manures from different breeding farms
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Figure 3 Contents of Cu in excrement—subsoil from different chicken breeding farms
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Figure 4 Contents of Cu in excrement—subsoil from different pig breeding farms
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Figure 5 Contents of Cu in excrement—subsoil from different cow breeding farms
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Figure 6 Contents of Zn in excrement—subsoil from different chicken breeding farms
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Figure 8 Contents of Zn in excrement—subsoil from different cow breeding farms

2.6~65 mg-kg™;TH:Zn>130 mg-kg™ .Cu>12 mg-kg™;
LY :Zn 183~499 mg-kg™.Cu 12~800 mg-kg™;SP:Zn
1500~5 000 mg kg™ .Cu 100~600 mg -kg™). J& 1A}
(LY:Zn 200~599 mg -kg™.Cu 1.3~116 mg -kg*;SP:
Zn =400 mg kg™ .Cu=600 mg-kg™). 41K (JL:Zn
250~600 mg-kg™ .Cu 5~175 mg-kg™), UKy EH
BRI BB CuZn & (FHEWRYE
B Cu 150~800 mg-kg™,Zn 150~600 mg-kg™; FLI&
We4aTRES Cu 100~500 mg-kg?,Zn 80~375 mg kg ;

HEFE MR 48 8L & Cu 40~230 mg kg™, Zn 300~590 mg-
kg™; MFLERIE R 48 1A R Cu 12~140 mg *kg™,Zn
160~550 mg-kg™ ) AJ I, 38 H& ATk Cu Zn BRAN
B, B R] A8 R RME B TR T AR Cu,
Zn TRINEWAHR, BN EARFRFRHES RS TR
G AR CuZn WCHI R 22 57, 85 R 2 EL
TARFEFFEGA REEI B B I Cu.Zn SEAF,

BERMEPNESRIEIME B ARG FE AT
T FEFE IR BB B K B HE A 3, A 13
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