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Table 1 Daily output of dung, urine and wastewater from breeding cycle of a pig

AR 7§ Dung JR Urine ks K T 5% J& 3
Type of pig (kg head 'd ") (kg head 'd ") Wastewater( kg head ~'d ~") Breeding cycle(d)
A %% Hog 2.0 3.3 8.0 160

5% Sow 4.0 5.0 10.0 365

R2 OBEME RPHETESEIRERE
Table 2 Contents of primary contaminants in pig dung and urine on fresh weight basis
i cop? N P Cu? 7n?)

Sample (gkg™") (gkg™") (gkg™") (mg kg™") (mgkg™")
#% Dung 52 5.88 3.41 170 393

fR Urine 9 3.30 0.52 6.40 x 10 ~* 2.44 x10~*

1)COD; fk27 % Chemical oxygen demand; 2) & ZE#EAE Cu Zn & IR 75% &K B2 TF#E Cu.Zn a8 Concentra-

tions of Cu and Zn in pig dung on fresh weight basis were calculated by a factor of 75% water content from those measured using dried

dung samples!'*]
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Table 3  Status quo of scale pig farming in Yujiang County, Jiangxi Province, China

i H A AR A B BB AL
Ttem Annual fattened hog marketing rate( head) Fertile sow ( head)
WAL FEFH Scale pig farming 7.32 x10° 4.24 x10*
48 A Total 1.10 x 10° 6.54 x 10*
H 43t Percentage 66. 6% 64.9%

x4 RIBEFEAAEALFEINILERENEHEZENTHME

Table 4 Proportions of pig farms different in scale and their contributions to the annual total fattened

pig marketing rate in Yujiang County, Jiangxi Province, China

i BB SR 3% A 4F A B 2 L

Contribution tothe total annual fattened pig marketing rate( % )

FR A i UL IR 3 BB 4y L
Size of pig farm(head) Percentage tothe total scale pig farms( % )
<500 18.3
500 ~1 000 24.9
1 000 ~5 000 50.6
5 000 ~ 10 000 5.0
> 10 000 1.2

3.4
10. 3
57.2
16. 8
12.3

1) 3537 MBS DUAE Y £2 8 K1 43 Scale of pig farms was grouped by its annual pig output
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Distribution ofscale pig farms in Yujiang County,

Jiangxi Province, China
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Table 5 Annual output of solid and liquid wastes and major pollutants from scale pig farming in Yujiang County, Jiangxi Province, China
% i whie s K ,
WA coD N P Cu Zn
Dung Urine Wastewater
Item .
(ta™)
BB T . . . . . .
2.95x 10 4.64 x 10 1.09 x 10 1.96 x 10 3.27 x 10 1.25 x10 50 116
Scale pig farming
4 5 G Total 4.47 x10°  7.00 x 10° 1.09 x10°  2.96 x10*  4.94 x 10° 1.89 x 10° 76 176
H 43t Percentage 66. 0% 66. 3% 100 % 66.2% 66.2% 66. 1% 65. 8% 65.9%

x6 RIEMENFREFREE S KPEIESREUNRE
Table 6 Concentrations of primary pollutants in pig dung and wastewater from scale pig farms in Yujiang County, Jiangxi Province, China
COD N P Cu Zn
B
o BEC PHET wMT FEET WY PHE? wm? PHE® EEt THE?
ample
(skg™') (gks™') (gks™') (gke™) (gkg™') (gkg') (mgkg™') (mgkg™') (mgkg™') (mgkg ')
#¢ Dung 104.5 ~291.7 183.7 3.0~12.7 6.77 0.74 ~6.96 3.46 9.1~124.5 47.7 92.4 ~956.7 371. 4
757K Wastewater 1.6 ~54.6 17.4 0.13 ~7.58 1.34  0.003~0.055 0.018 0.02~0.85 0.24 0.03 ~7.08 1. 50

1)n=20; D Range; @ Mean
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Table 7 Some relevant indices of wastewater discharged from bio-gas systems of the scale pig farms in

Yujiang County, Jiangxi Province, China (n =8)

Eisan ¥t 4 {E GB18596-2001 GB8978-1996 AR R
Index Range(mg kg~ ') Mean(mg kg~ ") (mg kg™1) (mg kg™ ") Over standardrate ( % )
CcoD 1 555 ~51 800 14 482 <400 100
NH, -N 428 ~4115 1 140 <80 100
p 4.1~66.6 31.3 <8 88
Cu 0.023 ~0.85 0.31 <0.5 25
Zn 0.112 ~7.08 1.72 <2 38

FA AT M 5 JR 300 2 32 /K A4 08 K s ™ Ak
DLE ) 0 K BT, e A K AR TR 25 90.9% 1L
66. 6% K 50. 0% K G JE T4 V 2K (% 8),
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HEA BTG G W) W B R 38 I, oK BT 2 B 3% B 5
ARV K P SR 8 TR T A R K R A K U
My, 2R 7 AR A T A K KRR,
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Table 8 Quality of the receptor water bodies in the vicinity of the scale pig farms in Yujiang County, Jiangxi Province, China

o Do -
K #zﬁéﬁz - 10 [ A KT Grading of water quality
Type of water Sample Index ftange Mean 1% I LES LS Vi %V R
number (mg L") (mgL™")  Grade]  Gradell  Gradell  GradelV  GradeV  Sub-GradeV
119 11 pH 2 6.58 ~8.33 7.39
Pond coD 0~21.0 7.55 63.6% 27.3% 9.1%
NH,-N  0.63 ~74.5 16.3 9.1% 18.2% 72.7%
JA Total N 1.19 ~84.7 24.2 9.1% 90.9%
J4% Total P 0.03 ~6. 86 1.85 18.2% 18.2% 9.1% 54.5%
K 6 pH 2 6. 80 ~ 8. 44 7.24
Reservoir coD 0~13.0 4.83 100%
NH,-N  0.39 ~23.8 5.20 16. 7% 16.7% 16.7% 50.0%
JAA Total N 1.03 ~44. 4 10.7 16.7% 16.7% 66. 6%
JA% Total P 4.10 ~66. 6 31.3 16.7% 16.7%  33.3% 33.3%
b 4 pH % 6.91~7.29 7.06
River coD 0 0 100%
NH,-N  0.36 ~8.62 3.15 25.0% 25.0% 50.0%
B Total N 1.28 ~13.0 5.06 50. 0% 50.0%
S Total P 0.10 ~1.29 0.38 25.0% 50% 25.0%

1) AR ¥ = Fr GB3838-2002 According to the national standard GB3838-2002;2) JG1k 44 Dimensionless
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Table 9 Contents of N, P, K, Cu and Zn in farmland soils around scale pig farms in Yujiang County, Jiangxi Province, China

KA FEAEL A A O R il A FF
Sampling site Sample number Alkalined N Available P Available K Total Cu Total Zn
(mgkg™")
A Y A 1
5 241.6 124. 4 93.1 43.73 99. 02
Paddy soil close to pig farm
G RE
5 232.9 32.0 99.7 18.96 56.37
Paddy soil far from pig farm
it P 25 10 5 b
5 248.6 244.7 428.5 75.46 186. 1

Vegetablesoil applied with pig dung
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SCALE PIG FARMING AND ITS IMPACTS ON SOIL AND WATER
ENVIRONMENT IN RED SOIL HILLY REGIONS: A CASE STUDY OF
YUJIANG COUNTY, JIANGXI PROVINCE, CHINA
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Zhou Zhigao' Li Zhongpei' He Yuanqiu' Wang Xingxiang' '
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Jiangxi Key Laboratory of Ecological Research of Red Soil, Experimental Station of Red Soil, Chinese Academy of Sciences ,
Yingtan, Jiangxi 335211, China)

Abstract Development of scale pig farming and its impacts on circumjacent soil and water environment in Yujiang
County, Jiangxi Province, a red soil hilly region typical of South China were selected for case study. It was found that the
county had 389 scale pig farms, turning out a total of 7.32 x 10° heads in 2011. Of the pig farms, 50.6% had an annual
production capacity of 1 000 ~5 000 heads each. These pig farms were mainly distributed in the low-hilly areas in the cen-
ter and south of Yujiang County, particularly alongside State Highway No.320. They turned out annually a total of 2. 96 x
10° t, 4.64 x10° t and 1.09 x 10° t of pig dung, urine and wastewater, respectively, with which a total of 1.96 x 10" t,
3.27x10°t, 1.25 x10° t, 50 t and 116 t of COD, N, P, Cu, and Zn, respectively, was discharged annually as pollu-
tants. On such a basis this county is estimated to have 1.1 million heads of pigs, which may produce annually a total of 4.
47 x10° t, 7.00 x 10° t and 1.09 x 10° t of dung, urine and wastewater, respectively, with which a total of 2.96 x 10° t,
4.94 x10°t, 1.89 x10° t, 76 t and 176 t of COD, N, P, Cu and Zn is discharged, respectively. Sampling analysis
shows that 90.9% of the ponds and 66.6% of the reservoirs and 50% of the rivers in their surroundings are in Sub-Grade
V in water quality, and the soils nearby were badly unbalanced, with available P over-accumulated and heavy metals like
Cu and Zn significantly accumulated. It is therefore essential to strengthen planning in development of pig farming in the
region, and intensify research on technologies for deharming and recycling of pig dung, urine and wastewater, hence to
promote healthy development of scale pig farming and environment protection in red soil hilly areas of South China.

Key words Scale pig farming; Discharges; Water pollution; P accumulation; Red soil hilly region
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