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Investigation of heavy metal characteristics of N-P—K compound fertilizer
and chicken manure in Shouguang
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(1.a. College of Bioscience and Biotechnology; b. College of Resources and Environment, Hunan Agricultural University,
Changsha 410128, China; 2.College of Resources and Environment, China Agricultural University, Beijing 100049,
China)

Abstract: The concentrations of Cu, Zn, Cd and Pb of N-P—K compound fertilizer (10 samples) and chick manure (21
samples) were measured for heavy metals accumulation by application of chemical fertilizer and manure in vegetable
greenhouse soil in Shouguang. The results showed that contents of Cu, Zn, Cd and Pb in N-P—K compound fertilizer
were lower than that in chicken manure, while the content of Cd in chicken manure was under the limitation (GB18877—
2002). Pb content was low in both the compound fertilizer and the chicken manure. The inputs of Cu, Zn, Cd, and Pb to
the greenhouse vegetable soil through fertilization every year in Shouguang were 3 516.282, 23 731.500, 19.473 and
69.011 g /ha respectively, and chicken manure accounted for 79%—97% of the total fertilizer applied.
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Cu Zn Fe Mn 4] 2 ZBRESH
" 2.1 BBRIEESP Cu. Zn. Cd. Pb ZERVSIE
Shapiro-Wilk
Cu Pb Zn
1 MEE5AEE Zn Cd Cu Cd Pb
1.1 ke Ccd Cu Pb
2010 7 8 (Ps.w >0.05)
31 Zn Cd
10 21 Minitab  Box-Cox
(10-6-24) Box-Cox Box-Cox
(15-8-20) (15-15-15) (16-16-8) z=4lya+1 z Box-Cox y
(20-10-10) (15-15-15) (16-8-21) Box-Cox A
(18-5-22) (20-5-15) 1 05
(15-8-20) 2 Cu Zn
1.2 MEIE Cd Pb
0.25 mm Cd Pb -
HNOs—HCI-HF 6 cy 7n (GB18877—2002) 1
Cd Pb Cu
ZEEnit®700P Cu 4.039~14.560 mg/kg
2 8.262 mg/kg Cu
1.3 BiE4NE 19.769~107.658 mg/kg 57.092
Excel 2003 mg/kg Zn 62.360~
SPSS13.0 Explore (Shapiro-Wilk ) 498.636 mg/kg Box-Cox 100.499 mglkg
Minitab15.0 Zn 134.174~ 688.722
Box-Cox*"! mg/kg 377.094 mg/kg

R1 RBW=TERMIABEMF Cu. Zn. Cd. Pb HIES4FIE
Table 1 Contents of Cu, Zn, Cd and Pb in the N—P—K compound fertilizer and the chicken manure

/(mg-kg™)

Cu Zn Cd Pb
(10-6-24) 14.560 62.360 0.500 1.152
(15-8-20) 5.951 104.381 0.255 2.150
(15-15-15) 9.875 120.191 0.549 1.071
(16-16-8) 10.300 138.269 0.507 0.742
(20-10-10) 4.039 73.811 0.087 0.912
(15—15-15) 7.880 79.208 0.240 2.030
(16-8-21) 6.101 498.636 0.207 1.584
(18-5-22) 8.755 80.021 0.078 0.977
(20-5-15) 9.752 159.485 0.150 1.610
(15-8-20) 5.402 87.797 0.388 0.989

8.262° 100.499" 0.242° 1.321%




37 6 667
I(mgkg™)
Cu Zn Cd Pb
1 59.337 244,638 0.344 0.874
2 102.472 600.635 0.208 0.485
3 33.081 505.730 1.807 2.776
4 52.099 223.722 0.236 1.739
5 55.506 291.036 0.199 4219
6 46.704 309.050 0.427 1.503
7 43.918 226.309 0.393 1.048
8 55.345 440.368 0.569 1.604
9 74.478 521.822 0.187 1.664
10 54,507 406.098 0.290 0.738
1 107.658 391.300 0.127 13.238
12 70.102 462.173 0.224 0.560
13 103.489 544.200 0.251 1.226
14 103.960 688.722 0.267 0.520
15 94.372 394.435 0.700 0.090
16 47.828 326.220 0.201 0.616
17 43.105 239.639 0.120 2.530
18 49.662 409.103 0.306 0.709
19 32.330 152.083 0.376 0.282
20 57.492 407.514 0.139 0.360
21 19.769 134.174 1.530 0.104
57.092° 377.094° 0.280° 0.908°
=10° =150°
““a’” ““b?>  Box-Cox ““c”” “<d>” - (GB18877—2002)
Cd 0.078~0.549 mglkg £2 HEALEAEKRIETHI LA Cu. Zn, Cd. Pb B
0.242 mg/kg Cd Table 2 Inputs of Cu, Zn, Cd and Pb by application of N-P-K
0.120~1.807 compound fertilizer and chicken manure to greenhouse soil
in Shouguang
mg/kg - -
! (g-hm™) /
Cd Cd 31 (ghm?)
Pb 0.090~13.238 mg/kg Cu 90.882 3 425.400 3516.282
Pb Zn 1105.500 22 626.000 23731.500
cd 2.673 16.800 19.473
2.2 MEREMIEHERRTIEESREZ Pb 14531 54.480 69.011
:l:\ A .
(16-16] 3 Hit5ite
200 thm?( ) 80% Cu zn Cd
[20-23]
11
thm? 1 Cu Zn Cd As Cr Hg
50%
Cu Zn Cd Pb 2
Zn Cd
70% 2
cd znP2
Cu Zn Cd Pb 3516.282 23 731.500
19.473  69.011 g/hm? 79%~97%
g 79%~97%
( ) [26]
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