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Risk Assessment of the Farmland and Water Contamination with the Livestock

Manure in Anhui Province
SONG Da-ping', ZHUANG Da-fang’, CHEN Wei'

(1. College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2. Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Basing on the data of livestock in 2001-2009 in Anhui province, the farmland pollution loading and water equal standard
pollution loading of livestock manure were calculated utilizing the discharge rate of livestock manure. In addition, the risk assessment
was evaluated on the livestock pollution in farmland and water bodies in this province. The industrial production of animal manure of
this industry in 2008-2009 in Anhui amounted to 0. 67 billion tons, and the averaged farmland loading of livestock manure, N, and P
were 16.2 t-hm ™, 83.8 kg-hm ™*, and 34. 5 kg-hm ~*, respectively. The overall averaged risk constant of livestock manure loading
in farmland was 0. 36 (approximately risk level I ). As to the water bodies, the averaged equal standard pollution loading was 7. 03.
However, significant differences were observed for the farmland and water contamination with livestock manure in different areas of
Anhui, suggesting that some areas might receive much higher doses than the averaged amounts. The contamination weakened comparing
with that in 2001-2002. But there was a trend of increase for P pollution. According to the information in 2008-2009, the farmland and
water bodies in the areas of Hefei, Suzhou, and Bengbu still borne the livestock manure contamination. Results of this work provide
some useful information for the water and farmland environmental protection in Huaihe river basin in Anhui province.
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®1 EXEEHEAHM R kg-d !
Table 1 Manure excretion coefficient of livestock

and poultry manure/kg-d ~!

Wi /3% ¥k */H B/ R
7% 20.0 2.0 2.6 0.125
IR 10.0 3.3 — —

WAV IRk P Z R A T T R & B 2l
(AR SRV, R ARG A5 2K & 2
RIS Y R R (LS AR 9 br i) T %2R
BEIMER MBI B (K21,

K2 BEFSEERELERERY
Table 2 Livestock manure and pig dung equivalent

conversion coefficient

i 5 Wi OB 4 FIR RER FIE
B/ % 0.70 0.33 0.45 0.80  1.37 0. 80
WEZER  1.00 0.51 0.69 1.23 2.10 1.23

1.2.2 HFERMESFTHAL
ARWFFAEAG T &7 A 2 S IR T Y 2
BB R Y A, R e T R S e SR
3% i AR B AN P e S A A A R O
(%:z 3) [17] )
x3 EEEERSEYFHEE kgt

Table 3  Pollutant concentrations of feces of

livestock and poultry/kg-t ~!

S CoD TP TN BODj NH, -N
43 31.0 1.18 4.37 25.53 1.71
4R 6.0 0. 40 8.00 4.00 3.47
e 52.0 3.41 5.88 57.03 3.08
FEIR 9.0 0.52 3.30 5.00 1.43
FIE 4.6 2. 60 7.50 4.10 0. 80
CES 45.7 5.80 10. 40 38.90 2.80
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R HE A B DA R i s ey %) BR S B A, 41875 e
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BRI HE.

SR I 7 1% 45 i s G 15 A ¥ G 17 g iR AT T
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K, P, o i 5 I SRR (m® ) e, S i T5 %
Pt (ta™") e, HT5 Y4 GB 3838-2002 I 2%
PRAEZR S 1 &R B (COD 4 20 mg-L~", BOD; 24 4
mg-L™" NH,-N & 1 mg-L™", TN 5 1 mg-L~", TP
70.2 mg-L7").

F T4 T K BEUR B i AR Ak 5 2K F K
FRSZK I 5200 0C 2 25 1), (H K 5% 5 i B2 [T 48
—ANYE R B, BORE K 3R S R AR I 2001 ~ 2009
A5 b DX K B 5B B 1 A, SR R A b S B
25 Hh DK B R UEL B 1 22 S R I o 058 T 7 2
A 115 G X K AR i 11 LA

e HA A A

B35 Y5 S J IR A = TR x TS LR

TR HE

HEM D5 B YRR = 120 DX 75 B IR Ak
TR /2 DX K B L

HEM XI5 e B R AR TS AR AL = XX T5 S IR Y
SRR HE L/ 2 X KR IR A

2 ZR5iTie

2.1 FEIEMEAIRERN
2.1.1 FHEEEHb 7

BB A K2 E R iR
JIT LASEAR FE B b 1T FRAE Sk B 88 284 S PR 1 17 2K 1
L R4S 2000 4F 5 H X SR b 2% T 118 7 A v 1R
BHEAT T X, I 1 2R 43t 2= N AR SRyl ST 1 1
7. X2 2001 ~ 2002 4E 5 2008 ~ 2009 4EF &
FEAE AT RS- (R, DI BG A0 i e . &5
11,2001 ~ 2002 FLZBAE KA EIEME N e
24.32 ~1785. 8677 t, #r & Y HBkHuAF N Y £ 17 f
N 9.99 ~34.46 t-hm A 22,68 t-hm * 2
M e BBH RS BRI S ALK T e F
BIfH; 2008 ~2009 445 & &2 H N 5 7E 25. 61
~958.74 J1 t, Pr & MM HF HLAE N 24 i 671 for BN
10. 08 ~27.66 t-hm > F-¥J 4 16.20 t-hm 2, H
AR A SRR BRBH N2 CE LG 7 X
T . LRI A B 7R A T 45t
K 225 kg hm 4R SR R R D15 ~
30 t-(hm’*-a) ™" H H, I K H & DL 45
t-(hm*-a) N EFR, 4136 4 FiR AR X 5 & 208 67 o
AR S 43 9 0.51 A1 0. 36, %81 2001 ~
2002 47 & FE G i AR AL T 1T 9K, Horbz
AL T I FE L, o)A fE s RLBH MERE
RN N2 B R E X 9 b X AL T 1T 4%
TEL ) ; 2008 ~2009 4F-F & 38 7 fof i A AL T
T B ARTA AL A i 3R 1L X S
AHb DX Ab T TR TR, 8 T AR H T 4
X JE] R A 355 gl — 7 Sl
2.1.2 EEIMAiA B Hb i

A HE LT AR B S A A RS SRR
fp S T 3 8 2 X T B b 3 0 75 Y KU . R IR
KT IR IR, R AR AR RO A it 20 (N ) R i
Hil7E 150 ~ 180 kg+hm 7, i iX — K5k & 51 L ER
Beim e, AR RS T IR A A
SRACAFA O, LA 75 R SERE M [ 28| KB 14 4l B
SR E , B AR it AL (N) B Y PR AR N 170
kg-hm ™ 5 3 A 1 PR (B K 23 47 R il R R 1 ik
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R4 BEEERARTRRIEHMAERS"D
Table 4 Environmental risk value and risk level of

manure load of farmland

RS BEFEAESRYHHTLAT kg hm 7
Table 5 TN, TP and COD carrying capacity of

livestock manure on farmland/kg-hm =2

X 2001 ~ 2002 4 2008 ~ 2009A A
AR BRG] KBSEEr B
=i 0. 40 I 0. 61 I
e 0.31 I 0.23 I
=N 0.77 i} 0.24 I
TE M 0.53 I 0.42 I
e 0.47 II 0.43 I
FLIH 0. 68 Il 0.37 I
WER 0. 60 II 0. 31 I
M 0.43 I 0.32 I
N 0.43 I 0. 40 I
g 0.28 I 0.27 I
Hiib) 0.35 I 0.22 I
FEM 0.29 I 0.30 I
IR 0.42 II 0.52 I
s 0.22 I 0.24 I
LM 0.34 I 0.28 I
ZIR 0.42 II 0.36 I
il 0.56 Il 0.51 I
T 0.51 Il 0.36 I

1) r<0.4, 09 19, JC759%; 0.4 <r<0.7, WU, REAGT55; 0.7 <r
<1.0, W%, A58 1.0 <r<1.5, VY 1545 ™E,; r>1.5,
SV G35 Y i 20)

PEPOT R 5 BTN, 2001 ~ 2002 4248 B T AR
BEHh T M7 1) B 8 2R 4l (N) 3740 1 - 346 J2
138. 1 kg-hm >, 22 ELPH R LA B B 1LX 4 /3
X HFHLZEfE N F3 53 g i 150 kg-hm ™2, Hirfr
22 B B R A T R B AR U 170 kgehm 7y
2008 ~2009 4F- HAv [f BB Hb £ ey 1) 35 8 2 4l
(N) F2r B J2 83. 8 kg-hm ™2, 17 S X 2%
At 150 kg-hm >, Ui 2001 ~ 2002 44 #4A H
Sy HbIX 3 B Al A SR O A B B T Rk 1
W LA B A & B 2 Al A IR0 M i B X
IS A TR ALK

BERAEA P s, 5 BRUE 5.
A H Hp A B 23 ok R AR T R A b R AR T
T KA 75 TR Ak 17 38 0 A e % A K
it 35 kg-hm P A B - ERE AR TR, AR
IRBEITE L. 2001 ~2002 422 00 1 for 1) B 45 36
fEAEE (P) F50 P {EH R 39.0 kg-hm ™2, 2 H )
50.9 kg-hm *{LfE 48 B AL, 9 A Hb XY SRS i
TR B far Y S AE 4 P 3R oy O T M BR {35
kg+hm ™ (#£5).2008 ~2009 4F-, 4 Hi £ fof 11 2 85 2%
4l P 3750 FYI{H K 34.5 kg-hm >, 5 HELL 66. 5
kg+hm JEE AL, [F B E KL 55.9 kg-hm > B i
T 2001 ~2002 4F- e 022N 1 M BEIR N B

X 2001 ~2002 4 2008 ~2009 4

TN TP CcoD TN TP COD
A 105.2  36.7  478.1 140.5  66.5 714.2
piizald 85.5 25.3  299.2 59.2  23.9 205.8
=M 215.6  50.9  805.6 58.1  21.7 228.7
TEM 145.1 411 486.0 104.3  39.2 376.9
W 128.8  34.5  500.0 96.5  38.2 436.3
B 191.0 46.7 727.7 86.7  32.8 399.9
#ERS 167.9  40.1  680.1 69.4 29.1 322.8
BRI 115.9  36.2  498.4 72.4  29.5 377.5
NEE 115.4 0 37.7 5046 92.4  38.7 453.8
i 72.7  28.6  300.6 64.1 27.6 295.2
HLib) 88.2 33.1 397.6  48.6 22.7 253.8
JEiH 75.7 28.1 354.4 69.4 33.0 345.8
B 108.6  37.8  482.7 115.3 559 575.5
il Bz 57.9  20.1  266.9 55.5  26.3 283.9
Tt 92.5 28.8  439.1 66.2  28.8 360. 3
R 1161 32.8  538.7 80.4  34.4 451.5
#il o 157.0  44.3  760.5 118.4  45.4 717.9
FH 138.1 0 39.0  552.7 83.8  34.5 390. 4

15X 4 A M X FEF 40 P 374y s U L T BRAA 35
kg+hm =2 A T BRI 2 4F BUASE S K T 2001
~2002 4F [ FHIE (AN B HL X A 2 4 P 3753 T+
o MR AR, 224 i g ¥ e XU B K
2.1.3  FHEIAEFRIG YK fiT
PEITH,2001 ~2002 4F L B8 & & 2l ) K ik
HEfky5 944 TN TP .COD . BOD, \NH, -N#kt 159. 8 Ji
1(F£6), HH L coD # BOD, A3, 4395 43. 9%
F6 BREESLMAEENSORE
Table 6  Losed pollutant amount of animals feces and

diffuse concentration

2001 ~2002 4 2008 ~2009 4E
HX TR i Bk i raloA e
/t /mg-L’l /t /mg'L’l
&It 85567.8 36. 65 105 332.9 45.12
#EdL  28461.5 29. 69 20345.3 21.22
=M 274457.1 82.49 80 038. 8 24. 06
fEM 172202.8 49. 88 131273.5 38.02
B 99 053. 8 39.27 86 157. 8 34.15
EfH  290222.6 61.57 158 131.6 33.55
Wi 44772.6 48. 84 25150. 8 27. 44
WM 137 879.1 31.96 101 059. 6 23.43
N 150 066. 5 14.92 132 754.7 13.20
iy 9990. 3 14.96 9967. 4 14.93
i) 757452 17.94 493731 11. 69
JEW 22005.1 11.85 19 667. 1 10. 59
I 53415.6 6. 66 59273.5 7.39
il b 4391.0 7.37 4490. 4 7.54
i 25180. 1 4.47 20183.7 3.58
LR 97685.9 11.67 87 690. 9 10. 48
wIl 26757.2 3.20 22 805.3 2.72
274 1597854.3 22.72 1113696.6 15. 84
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