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Table 1 Basic chemical properties of red soil at beginning in 1990 and in 2006 after 16 year fertilization

AR WEE wCHALE) (kg w (@R gke") w@&B)(gke") w MR (mgke") w R/ mgkg") wGEEM/ (mgke") pH
1990 4 11.5 1.07 1.03 79.0 10.8 122 5.70
2006 4 CK 13.0 0.74 0.42 42.7 10.8 534 5.56

N 13.4 0.69 0.46 91.4 6.50 48.5 3.94
NP 155 0.71 0.85 66.2 67.9 50.9 4.40
NPK 16.5 1.00 0.86 68.6 62.4 162 433
NPKM 25.0 1.06 0.94 97.0 245 339 5.83
M 23.0 1.00 1.23 92.4 180 132 6.58

W—E, EHNXT, B 2 mm 1 0.25 mm
= FPRAE RSO AT 2 KR, HETIFad 0.5
mm i 25
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Table 2 Changes of soil total Cu and Cd contents under different fertilizer treatment

w(Cu)/(mgkg™) Cu P LR w(Cd)/(mg'kg™) Cd PR R
isii R r(n=5) e r(n=5)
1990 4F 2006 4F: /(mgkg™-a™) 1990 4F 2006 4E /(mgkg™-a”)
CcK 32.42 352 / 0.109 0.14 0.18 / 0.470
N 34.88 353 / 0.042 0.09 0.12 / 0.026
NP 27.54 28.8 / 0.160 0.12 0.15 / 0.402
NPK 29.29 33.0 / 0.161 0.12 0.14 / 0.361
NPKM 29.79 58.1 1.92 0.840* 0.12 1.48 0.09 0.9317%*
M 32.42 575 1.95 0.797* 0.10 131 0.08 0.968%

TE: r UREMEACREL, ~ARBERRETR (5% KPR RE, *1%KFTRE)
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Fig. 1 Changes of soil extractable Cu contents
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Fig. 2 Changes of soil extractable Cd contents
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%3 HERE#EYH Cu, Cd&E
Table 3 The content of the total Cu and Cd in fertilizers

AEkE (Rh2) Cu/( mgkg™") Cd/( mgkg™") AERE (b2 ) Cu/( mg-kg™) Cd/(mgkg™)
A (JRE) 0.45 ND AT (S 0.11 0.05
BRI I WERRYS ) 2.85 0.06 HHUE CREHEZE) 140 0.25

e ND AT A R
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Fig. 4 Changes of soil activity indeX Cd under different fertilizer treatment
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Fig. 5 The relationship between activity index of Cd and organic matter
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S PUST AR EAEOCIT FLNE pH miAsfk, JHAH
KFTFEN Y=265.49 — 4.82X; — 30.78X, (P,=0.326 <
0.5, P=0.002 < 0.005). FHILFIHI, +3% pH {HHE
S Cd TEIEFM FEH K Z — % pH [H 5 A HE
FEACAE T (9 Cd TG AR AT/ Hr (F 6), HiEW]
TiX— s R, BEACAE A P20 e me AL il ts
e Cd F AN A S B ARG i (RIS fb 2R 44
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Effect of long-term fertilization on content and activity index
of Cu and Cd in red soil

. 12 . . 1 . 2% .2 . .2
LIU Jing ~, LU Jialong , XU Minggang~ , ZHANG Wenju", CHEN Miaomiao
1. College of resource and environmental science, Northwest Agricultural and Forestry University Yanglin, Shanxi 712100, China;
2. 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: The changes of contents and availabilities of Cu and Cd were studied under a long-term experiment with six fertilization
treatments (CK, N, NP, NPK, NPKM and M) in red soil and the variation characteristics of contents and activity index of Cu and Cd
were discussed. The results indicated that the contents and availabilities of Cu and Cd were not changed under no fertilizer(CK) and
chemical fertilizer ( N, NP and NPK ) treatments from 1990 to 2006. The activity index of Cu didn’t change significantly with time.
The activity index of Cd increased significantly in the last 10 years under no fertilizer and chemical fertilizer treatments. Moreover,
the activity index of Cd was 95.7% in the N treatment in 2006. Activity index of Cd was negatively correlated to pH of soil (P<0.005)
under no fertilizer and chemical fertilizer treatments. However, the contents and activities index of Cu and Cd in the manure treat-
ments (NPKM and M) were increased significantly during 16 years. The contents of Cd changed from 0.10~0.12 mg-kg™ in 1990 to
1.31~1.48 mg'kg™" in 2006 and increased annually by 0.08~0.09 mg-kg™ in the manure treatments. During 16 years of fertilization,
the contents of available Cd were 0.53~0.58 mg'kg" in the manure treatments, being 18.0~19.9 times of the background value. Ac-
tivity index of Cd was positively correlated to soil organic matter (P<0.05) in manure treatments. The study indicated that the corre-
lation coefficient of Cu and Cd content was 0.887(superscript**) and significant at 1% level. Tong-term manure fertilization lead to
high level of Cu and Cd in red soil, which exceeded the national standard of Cu and Cdin soil. The source of the Cu and Cd was from
applied manure. Therefroe, harm of manure to the environment should be considered seriously.

Key words: red soil; Cu; Cd; long-term fertilization; activity index
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