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Table 1 Data quantity of each element
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= Pion + P2
12 a Nemerow R = me‘mz T
Py Nemerow Prean
(P Prnax
Cu Zn As Cr Cd Pb Pearson
Ni Hg 550
(VIP)
2 000 2
1700
2.1
1.2 2
P,= C/S, P, Cu Zn As Hg Cd Cr Pb
o} S, Ni Cd
P<1 P>1 Cr Cu Hg Pb Ni As Zn
R2 BERRALBETHNELSEBIFE
Table 2 Exceeding rates of heavy metals in pig manure and farmland soil
Cu Zn As Hg Cr Cd Pb Ni
(mg/kg) 110 600 15 2 150 3 50 25
(%) 100.00 84.00 34.09 11.50 0.00 5.00 0.00 0.00
P; 530 =332 244 +2.64 084 =127 039+ 141 0.08 +0.12 0.78 £296 0.10+0.12 0.12 £ 0.19
Py 438 +2.60
(mg/kg) 50 200 40 0.3 150 0.3 250 40
(%) 10.26 2.94 3.13 8.33 24.24 52.94 5.56 5.26
P; 0.64 = 0.28 0.44 = 0.28 0.23 = 0.28 0.29 £ 0.66 0.61 = 0.64 2.04 £ 329 0.33 = 0.30 0.34 £ 0.38
Py 1.71 = 2.26
As Cr Pb Hg Cd (NY525-2012) Cu Zn Ni
(GB15618-1995)
Cu 100%(  2) 1 8.33% P, 029 0.66 Pb
Cu 300 ~ 750 mg/kg 5.56% P, 033 0.30 Ni
1 050 ~ 1 200 mg/kg 5.26% P, 034 0.38 As
Cu P; 5.30 Zn 84% 3.13% P, 023 0.28 Zn
P, 244 As 2.94% P, 044 0.28 Hg
34.09% As Pb Ni As4
P, 084 1.27 2.2
Hg 11.50% P, 039 3
1.41 Hg cd 3 Ni
5.00% P, 0.78 2.96 Hg 0.913
Cd Ni Cd
52.94% P, 204 3.29 —0.625 Cr Zn As
( 2 2) Cr 24.24% P, Cr Cd Pb Cu
0.61 0.64 100 mg/kg As Cd
Cu 10.26% P, 0.64 0.28 Hg Cr Pb
P; Hg Ni Ni
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Fig. 2 Frequency distribution of Cu, Hg, Zn, Cr, Cd, Ni, As and Pb in farmland soil
RI BENMLIEIEEESISHMEXNE
Table 3  Correlations of heavy metal contents in pig manure and farmland soil
Cu Zn As Hg Cr Cd Pb Ni
Cu 0.259 —0.023 —-0.055 0.157 0.162 —0.305 0.047 0.105
Zn 0.264 0.028 -0.331 -0.158 0.384* -0.029 0.342% —0.194
As -0.299 —0.288 -0.210 -0.159 0.448* —0.102 -0.076 -0.303
Hg 0.271 0.546* —-0.093 0.598* -0.126 —0.136 —-0.003 0.913**
Cr —0.042 0.049 -0.136 -0.223 0.598** 0.264 0.288 -0.472
Cd 0.191 —0.003 -0.361 -0.022 0.647** -0.067 0.529%** —0.625*
Pb 0.038 0.222 -0.397 -0.214 0.429* 0.206 0.426* 0.087
Ni —0.006 0.004 0.311 —0.876** -0.390 -0.350 -0.430 c
*k P<0.01 ( ) * P<0.05 ( ) c
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Table 4 Scores of component analysis of heavy metal contents in /n As Cd
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pct Pc2 Cr Hg Cu Zn
Pb 0.908 0.197 2.411 Hg Cr Pb
Ni 0.829 0.369 2.223 Ni
Cu —-0.810 0.331 2.169 As Cd
Zn -0.774 0.257 2.065
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Fig. 3 Scores plot of component analysis
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Correlation Analysis of Heavy Metals Accumulation Pollution in
Pig Manure and Farmland Soil

ZHAO Rui', WU Zhishu?, LUO Yang', DONG Li', WANG Shunan', WANG Haibin®, YU Lihuai'"

(1 College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu
2 Animal Husbandry and Veterinary Station of Chen Town, Yizheng, Jiangsu
3 Jinzhu Agricultural Development Co., LTD., Taicang, Jiangsu

225009, China;
211900, China;
215436, China)

Abstract: 30 published references were used to analyze the accumulation and correlation of heavy metal contents in pig

manure and farmland soil. The study areas in the original papers included Shanghai, Zhejiang, Jiangsu, Fujian, Shandong, Henan,

Shanxi, Shaanxi, Qinghai, Beijing, Jilin, Baoding, Dongguan, Urumqi, Shihezi, and downstream of the Xiang river, a total of 550

mean values of heavy metals were analyzed from 2 000 more samples of pig manures and 1 700 more farmland soil samples

included in these references. It was founded that Cu has highest over standard rate in the pig manure, then followed by Zn; but Cu

and Zn were accumulated little in the farmland soil although they mainly came from pig manure. Cd had the highest over standard

rate in soil, then followed by Cr, but they did not mainly come from pig manure.

Key words: Pig manure; Farmland soil; Heavy metal
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