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Profile distribution and pollution assessment of heavy metals in soils under livestock feces
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Abstract: This paper studied the profile distribution of heavy metals in soils under different kind
livestock feces composts. The results showed that in the process of livestock feces composting, the
pH value and organic matter content of soil under feces compost increased significantly, and had a
decreased distribution with soil depth. The contents of soil Zn and Cd also had an obvious increase,
and decreased with increasing soil depth. Under the composts of chicken and pig feces, soil Cu
content decreased with soil depth, while under cattle feces compost, it had little change. Soil Cd
and Zn had a stronger mobility than soil Cu, and the Zn, Cd and Cu contents in some soil layers ex-
ceeded the first level of the environmental quality standard for soils in China. The geo-accumulation
indices showed that only the 0—10 cm soil layer under chicken feces compost and the 0-40 cm soil
layer under egg chicken feces compost were lightly polluted by Zn, while the soil profiles under oth-
er kinds of livestock feces compost were not polluted by Pb, Cu, Zn and Cd.

Key words: livestock feces; heavy metal; profile distribution; geo-accumulation index.
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ILTARCE RS ) 80% KEIFE 437 F: 38 3%
HRAFTEE B RHENE L4 RALFIE T A 2 —
ARHEHAE L TR BE A HE T N, U W B T R
LA e RHE AL I 4. S PR R HLA 1R
PRI FRF I B RAE SR 1), SRR, BRI bR
FEHEST O 1 m K BT ORAE  RAEIR I -5k
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Tab.1 Situation of investigated sites

RAE L FEERP FRAES T HEACST SRR

Sampling Kinds of City {i I Bst ] Sampling

site feces Time of depth

composted (em)
(a

A B

! Flesh chicken  Chaoyang 4 30
Gigtt) iy

2 Egg chicken Fushun 5 80
RES AT

3 Beef cattle Panjin 3 70
LK B

4 Dairy cattle Fuxin 4 80
1% HFH T

3 Pig Chaoyang 3 60

K2 BRERIEERE
Tab.2 Background of investigated site soils
FKAER pH  AHHE M MPh M 7n B Cu
Sampling Organic Total Total Total Total
site matter Cd Pb Zn Cu
(%) (mg'kg’]Xmg'kg’leg'kg’IXmg'kg’l)
6.31 3.09 0.17 32.91 67.32 19.32
7.69  3.91 0.16 28.04 71.11 18.71
8.09  3.60 0.17 32.41 44.82 18. 15
7.18  3.93 0.17 23.83 41.67 18.07
7.60  3.87 0.17 25.14 67.29 18. 69
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Tab.3 Profile distribution of pH of investigated soils

2.2 RS

B RAE AL R AR BE 73 WU [F] 4, 5 10 em
R LA TR RGN KR SRS TEIR
TRFC BB G S fiz 95 A ), IR 3 100
H . +34RE 5 F HNO,-HCIO, W Ak IR FRE A
87: 13 ) JR M5 OG EETHC H 37 180-80 )ikl &
HEEmERE, BE 3 K HIEAVUR SRR R H
HHTEE T pH F pHS-3B 8 pH A2, +7K K
1:2.5( V/V ). i Microsoft Excel 1 SPSS %4 % 548
HEAT AL PR,
2.3 AT

K Hb Bt B A48 2 index of geoaccumulation,
1., DS T (75 Yt 0 A T

Hi o R AR BOR ORI DB P 4 JE T
R AR S HE T

I, =log,C,/1.5B, (1)
K, ¢, MBEIEE S CuZn Pb A1 Cd 55 ,B, N
BN TC R W 18 5o, R85 WARIE R Hh R
FRHREOT R 6 N1 ~6 B RIS YRR
TCRIM SR, e — (6 HOMITTHE TR RERT 5
EHRJLE RS AR EN AR R E AR W E L ST
PRREE 1 RFTRARTTRC L, <152 o w5 B
B9 1 <1, <2):3 FFRRREHI(2 <1, <3 );4
PFRP TR 3 <, <4);5 RFRETTH(4 <
1,,<5):6 HFREHIGY( 1, >5).

3 #R5HR

3.1 MEAE -5 pH S5A PR [A) 22 AL RHE

MR 3 ATLLE G2 A2 e I
pH (ELY) i ) T % B B 358 Jm g 31 SRAE A 1 R A
2 FIEAEREMER 20 ~30 em AT IAETE R MH, R
FERL 3 FERAE A 4 HIEAEZEHET 30 ~40 em AA7IA
R, RAES S BIEAEZEMET 40 ~50 em 247
IRBNTE Se(E. AR e, 30 pH (A
AR AAR O ol AT UL, B 8 20 M AT AT LA S
in 338 pH _H AT 520 1) — 2 R EE Y - 4.

SRR FJZE Soil depth (cm )

Sampling site 0~10 10 ~20 20 ~30 30 ~40 40 ~50 50 ~60 60 ~70 70 ~80

1 7.89£0.01  7.28£0.02  6.35=0.01 - - - -

2 7.97 0. 01 7.83 0. 01 7.70£0.02  7.70 £0.01 7.68 0. 01 7.69£0.02  7.66+0.01 7.67 +0.01
3 8.41+0.01  8.3120.01  830+0.01  810+0.01  8.05+0.01  8.09+0.01 8.09=0.01 -

4 7.54+0.01  7.54£0.01  7.43x0.01  7.19£0.01  7.18+0.01  7.180.01 7.1920.01 7.18+0.01
5 8.05 +0. 01 7.92 0. 01 7.92 0. 01 7.72 0. 01 7.61£0.01  7.59 +0.01 - -
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Tab.4 Profile distribution of organic matter of investigated soils ( % )

SRR 2 Soil depth ( em)
Sampling site 0~10 10 ~20 20 ~30 30 ~40 40 ~50 50 ~60 60 ~70 70 ~ 80
1 6.51 £0.02 5.03 £0.02 4.08 £0.01 - - - -
2 6.75 +0.03 6.02 +0.01 5.11 £0.02 5.20 +0.03 4. 67 £0.04 4.31+0.04 4.02+0.03 3.92+0.04
3 4.62 +0.02 4.45 £0.03 4.54 £0.03 3.65+0.03 3.73 £0.03 3.58 £0.03 3.61 +£0.02 -
4 5.51 +0.03 5.13 £0.02 4.77 £0.03 4.11 £0.03 4.08 +£0.03 3.98 +£0.03 3.93+0.03 3.95+0.03
5 6.18 £0.03 5.68 +0.03 5.58 +0.03 5.18 +0.03 4.59 £0.04 3.96 £0.03 - -
B2 5 A 38300 A LT A fe H 280t A 1507 3
LR RI MRS F4). IS B2 20}
AT A 2 - ST WL o s , B TR 11 Eil;;:::::\j\*\\
B+ 5 B B A R . X936 T 2 *
LT e e , S T 2 R LR 60
H06.51% , EAZEHE T %2 + 4 HLF & &N N
6.75% ;426 T 2 H AT HUR & RHIRBAL, 7 30 !
T RE LA NS R 4.62% , 46 & 3
FHRE AR SRR 5. 51%. daT 0, RE E0 e
FE S LB LR LR R R A F )
fy. AR L HEAT LI £ 5 (0 g 1 Bk T3 e
U, R A pH (LA RE UM 1L , % 0 26 AT % £ o5
BRI T A LT A R AR 5 . 2 B SR AU £ S
WAYREE RS 2R 70 ems 3 5 RBEAIAF L2 T E sl
50 cm; 4 SRAEAILE H)ZT 60 em; 5 5 RAEMA £
KE 42T 60 cm. g 3T
3.2 MR 4 1T A A B st
In B AE R BRI DI IR TR 2 R B
(T 2 55 B R/ 22 ARt 72, 6 T4 2% 1 B 40 (o
-G OSBRI TS AR B SRR A 7 o A ”'§§¢4T\\\¢/A\\
HREHNA Zn , S BARHNTE R Zn, 4 7R — 35
OV ISR R AN 2 5 ), e DU 7 2 w't::::>x<§::f\‘/a
A B D Zn B0 E IR GG, 026 25|
KA TR, 2 — B L 1 m VRS T

NI Zn WRPERE R TR B AN 2 ROR A2
2 ARAREE G 25 2 Zn MR AR KR ME
(). AE R — i rh, 3R )2 2R )Z 5 Zn WKE
B TN o IS HEHE T M Zn vk BE R T 3
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Tab.5 Concentration of heavy metals in the feces of live-
stock and chicken ( mg - kg™ )

g m Wy Rk 1 RE

Heavy Dairy Beef Pig Poultry
metal cattle cattle

Zn 180 110 500 400
Cu 50 25 360 80
Pb <20 <20 <5 <10
Cd <20 <20 <5 <10

0 10 20 30 40 50 60 70 80
L E®E Soil depth (cm)

Bl1 KA 3 Zn, Cu, Pb Al Cd HREERE + 2R O7AS
ik

Fig.1 Profile distributions of Zn, Cu, Pb and Cd concentration
of investigated soils.
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PN 22 PRI i 5 DG B il 1 %l B PR, S S
R E S0 S RE LR IR Y SR A FR
B RL R I CuSO, , AN Cu® T W E
I A R B R A2 250 mg - kg !, A B ik
300 mg * kg ™', KK @ T IR B A58 B 1 g it
125 mg « kg " WML E 2 L S
Cu X HIEMTG Y. AP R BT WRE L
HE Cu WREE MBI = T AR 2 RIGZEHE N R 2 14,
{HIE Cu BIERSAE ST ARG 1 e 5 AEAYHE
b Cu JEBRIRIZ LT 40 em. JEFEHETHY
FZ R CuWE N 46.4 mg « kg™ METFHRE L+
SIS i bR o, R A T 28 5 22 N
HEVE AR MEC 310 mg + kg ™' ) FIPEAE A 49 R S o
(500 mg « kg™ )P XFEHE T R)Z LI Cu WIEH
FA 26 R RIE L1 Co YR, W] o s 8 3%
T AR, ST Cu TR EE R
AL, RFE S 2 HHEP Cu W EEAERZ T 40 cm
AbIR BT S, BRI, WA RS N &2+
e Co MR LA AL, 2 T HE Cu e FEFRALME
TR S T A3 Cu YR LR, A2
3 SRR AMNIR Cu. JE 2 MO IR 4 FEHE T &
JZ 58 Cu WRBEINUT < J3E > W93 > 43¢,

Pb REEBERNLTFHITE, TIUEARLES
FerpE 4R Ph I Y iaE M AR AT T X
— 450 NE 2 WA A — R A 45 )2 Pb ik
JE B A /N U By, AR L0 B 9 BB R AR ], 4% 2
Ph ¥ AR 30 45 RAE i () BT (A

CANEBBERALTHICE. —HkUL, F8
ZErh Cd W BE R/ F2 R TR Sk B
K2 ATLAE N, &2 T cd R A K, T84
HIFE 0.15 ~0.30 mg - kg ' Z I &5 REESEET
40 cm Ab 3 Cd W EEARIAH) 0. 18 mg - kg ™' WK
wEMTEBARZE L H 2 SOEGIEWET ) 4
SO TR ZE B CA W EME & T 1
SCRMEENET )3 S( WAZEHET )M 5 S5k
). T EERETNESRBA 3 A RNE, /)
TR SR EE R T E 04 i R AR TR R n A
T TC R AN T IR E & 1A K ZE R R A i
AR AR SR, IR R & & 20 Cd W AR TR
IR R R 2 B TR R 75 Sk 25 5 iR R e R
PR FH 25 5 ) R A b 8 ) R e A R AR 2 590 T i
(T i — LR
3.3 AFHEEEE LR HEAE

PPN HHERITE Zn  Cd W9 HR B 2 A5 #5

JEMRIZ BN Z B W RN B 1), 4284 T i 14
Cu MR A 1 228 Ak, 1 XS 36 FU FE3E T 1 1 12
Cu Y NFR )2 B 1% 2 15 W A Ph 7E A FR2EHE T
(T B A T 0 i AE Ak, PR, e 2 5 BNy 3
HEF )RS SOREZEHET ) s REFERT G, X Cu Zn
Cd (FEE T B N IEATHEIE. PREES 4 L2
Cu.Zn .Cd 8 H 75 S0 A & 2R L o e
XA ) FETE B X IR — & i &, AN W AR
& JE B B [EE AR R A, {2 Cu Zn  Cd S2 MY £
JRREEEAAH, 32 T e E R B ) AN [F) i
J R

WK 2 Fos,2 SRS SR A Cu AR AL H
LKIZT 40 em G TS, LD Cu IR T
kb A3 SUE, U EEME D Cu TR HEB B H
T 40 cm WAL, 75 2 SR 5 ST A EEAREEIREE N,
+- 4 Cd Al Zn F IR 2R T RERE S R I HR B 7E
F—HEA WIS, TR ARREST
Zn .Cd 7E B R G INEBREN Z KT Cu.
3.4 HERE LS YGTEH

o7 FH b 5 SRFFE B AR AT R UEA TR, 245
FW, HA 1 S2REEA 0 ~10 em HIEAI2 S REES O
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Fig.2 Profile distributions of Zn, Cu and Cd concentration of
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sample 2 ((a) and sample 5 (b ) soils.
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