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Evolution of Heavy Metal Contents of Three Soils Under Long—term Fertilizations

XU Ming—gang, WU Hai—wen, LIU Jing

(Key Lab of Crop Nutrient and Fertilization, Ministry of Agriculture of China, Institute of Agricultural Resources and Regional Planning,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Contents of Cu, Zn, Pb, Cr and Cd were periodically measured during 1989—2006 under different fertilizations in the Red Soil,
Black Soil and Grey Desert Soil. In general, all heavy metals showed little change during 17 years of experiment for all the treatments in the
Grey Desert Soil. For the Red Soil and Black Soil, Zn, Pb and Cr contents showed little change under all the treatments, whereas Cu and Cd
contents revealed a significant increase under manure treatments. For Red Soil, Cu content increased from 41 mg-kg™ to 64 mg-kg™ after 6
years of manure treatments and was 55~65 mg-kg™ during the last ~7 years under NKPM and M treatments, but 27~47 mg-kg™ in the other
treatments. Cd contents linearly increased from about 0.25 mg-kg™ to the maximum 1.48 mg-kg™ in the later 10 years under NPKM and M
treatments, while the other treatments kept in 0.1~0.2 mg-kg™. In Black Soil, Cd content was 0.4~0.6 mg-kg™ under NPKM and 1.5MPKM
treatments during the last 6 years, much higher than the other treatments of 0.07~0.27 mg-kg™. During 17 years different fertilizations, ma—
nure could be the most important sources of heavy metals in Red Soil and Black Soil. The quality of manure conduced to the enrichment of
heavy metals in soil.
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Table 1 Basic soil properties of the three long—term fertilization experiment stations in the start year

AR/ )

LB/ L5/ BRRA  BMEY A

B + R mg'kg'  mgkg'  mgkg'  mgekg'  mgkg'  mgkg'  mgkg' P
WIREAR I E4: g+ 17.7 1.05 0.7 13.7 14 1.6 145 5.7
HARAFE Bt FWESELRITEY 2816 1.04 0.49 16 118.5 11.99 70 7.1

FROABAFT KEL HEREE—EY 1877 1.01 0.72 18 55.2 3.38 70 7.8
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Figure 1 Evolutions of total Cu contents in three soils under

long—term fertilization treatments
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0.99%* n=4), i B &K AR & = RhnE(1.0
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Table 2 Correlations between contents of total Zn,Pb and Cr and years and the average contents in 17 years

Zn Pb Cr
KA AbH HFRENREY  SFEENEER AERESREN ZSETHEE  SRSHEN  SETEEER
MRRE (£SD)/mg-kg™ MEFRE (+8D)/mg-kg™ MEFRE (+SD)/mg kg™
aR: CK 0.38 111.2£17.2 0.56 40.8+4.2 0.41 108.£11.4
N 0.40 108.2+19.0 0.44 47.7+8.32 0.20 111.£13.6
PK 0.17 112.0£17.1 0.29 42.7+4.32 0.15 112.£10.1
NPK 0.21 118.8+14.0 0.1 37.247.6 0.78* 116.6£7.9
NPKM 0.35 123.9+£17.9 0.46 40.4+4.5 0.47 110.3+7.8
M 0.58 125.2+18.9 0.06 55.6+5.1 0.75 112.0£5.2
Bt CK 0.02 58.4+8.7 0.09 30.5+11.2 0.16 52.5+4.9
N 0.37 42.1+7.2 0.95% 29.8+9.0 0.26 39.2+5.9
NP 0.57 60.2+10.5 0.35 29.7+5.5 0.82 45.4+7.8
NPK 0.01 49.2+11.6 0.36 34.3+7.4 0.12 44.5+9.9
NPKM 0.62 61.1+£19.1 0.08 38.0+4.0 0.59 50.9+12.3
1.5NPKM 0.78 61.6+£22.3 0.71 36.4+2.4 04 56.0£17.4
KL CK 0.18 60.8+27.8 0.02 17.8+8.6 0.79 67.7+7.1
N 0.14 38.4+18.6 0.55 16.1+5.0 0.22 71.1+8.8
NP 0.02 62.3+32.3 0.07 22.5+4.1 0.98** 73.2+7.2
NPK 0.49 75.2+£30.7 0.68 18.3+8.8 0.21 73.4+7.3
NPKM 0.00 71.7£33.8 0.3 18.0+8.9 0.56 72.8+7.0
1.5NPKM 0.12 60.4+31.7 0.45 224472 0.13 67.3+7.2

oo RFTEFI B E K (P<0.01), * RFIEBBEKF(P<0.05), L8 n=6, B FIKE L n=d,

161 08I &k g
& CK Fap: ~
. o N 1, &N
';p 12+ A NP ,_:0 0.6 —A— NP
& - NPK k - NPK
£ -O- NPKM
18 -O- NPKM |
a 08F oy 4 047 o 1 snpKM
3 3
i
gﬁ 04} +H 021

1 1 1 1 1 O L L L !
10988 1992 1996 2000 2004 2008 1988 1992 1996 2000 2004 2008
- /year 4E ¥ Iyear

o
w
T

13 Cd & E/mg-kg?
s I
— [\

- CK - N —&- NP
- NPK -O- NPKM - 1.5NPKM

0 . . )
1988 1992 1996 2000 2004 2008
FEffylyear

2 KHIMEIET 3 ML &4IE Cd S BMER EREL

Figure 2 Evolutions of total Cd contents of three soils under long—term fertilization treatments
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