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Soil Aggregates and in Crops Around a Typical Pb- +Zn Mining Area .. =
QIANG Yu', LI Ying-ju"; LUO Qian' , CHEN Meifeng' , LIHai-yan' , HUANG Xian-fei| , QIN' Fan-xin®* * o

(l‘l Gu’i';hou Key Laborator Tor Information System of Mounjtdmous Kfeas dhd Protegtlon of Ecological Environment, Guizhou Normal University, Guiyang 550001, China; 2.
Schdol of Life Seiehe ot Guizhou Normal University, Guiyang 550025 {‘Chln&' 3 Gu.lz’ffou Key Laboratory of Plant Physiology and Developmental Regulation, Guizhou Normal
Um\ersltv Gulydng 550025 China)

Abstract ; ,The threat that heavy metals in soil aggregates pose to the ecological environment is an issue that should not be neglected. In order to determine the relationship

between heavy metals in soil aggregates and those in crops, and to study the potential risk of heavy metals in soil aggregates, a portion of arable land in the Caiyuanhe lead-zinc
mining area, which belongs to the section of Mapo lead-zinc mining in Duyun City, Guizhou province, was selected as the study area. The soil sample was collected from the
cultivated layer (0-20 cm) , and all crops were classified as leaf crops, fruit crops, and grain crops. The various sizes of soil aggregates sieved were >2, 1-2, 0.5-1, 0.25-
0.5, 0.053-0.25, and <0. 053 mm. The contents of cadmium (Cd), lead (Ph), and zinc (Zn) in different soil aggregates, the accumulation characteristics of these metals
by crops, and the Pearson correlation between these metals in soil aggregates and crops were studied and discussed. The ecological risk of heavy metals in different sized
aggregates and the health risk of heavy metals in crops were assessed via the potential ecological risk index (RT) and the hazardous quotient (HQ) , respectively. The results
showed that; (D the contents of Cd increased with the increase in soil aggregate size, and the concentrations of Ph and Zn in different aggregates followed the order of 0. 25-0. 5
mm >0.53-0.25 mm >0. 5-1 mm >2 mm >0. 053 mm; @ the enrichment capacity of all the crops included in the study was Cd > Zn > Ph; () the Pearson correlation
analysis suggested that grain crops could enrich and transfer Pb in soil aggregates of different size, and the Zn in grains mainly originated from soil aggregates with a size of >
1 mm; @ it was also found that soil aggregates of a smaller size presented a greater total potential ecological risk. The order of ecological risk of heavy metals in soil aggregates
of the same size was Cd >Pb >Zn. Moreover, the Pb in leaf crops and fruit crops poses a great health risk to children in the study area.

Key words: lead-zinc mining area; soil aggregate; crop; heavy metal; risk assessment
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Fig. 1 Sketch map of sampling points in the study area
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Determination results of heavy mental contents in soil samples
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. WREAE S AR SR L %
HEBITR Hifts p p
o i i R B
>2 — — — 100
1~2 — — — 100
cd 0.5~1 — — 100
0.25~0.5 — — 100
0.053 ~0.25 — — — 100
<0.053 — — — 100
>2 25.72 74.28 — —
1~2 100 — —
Pb 0.5~1 — 100 — —
0.25~0.5 — 100 — —
0.053 ~0.25 100 — —
<0.053 — 17.14 82.86 — —
>2 5.71 94.29 — — —
1~2 — —
. 0.5~1 — — —
0.25~0.5 — — — ~
0.053 ~0.25 — — ‘ — , ;ri
<0.053 5.71 94.29 —1 — iy
. " { L i e
1) SR AR 5 Il /S
- 1 y .
= &
2400
2200} O —
2000 30 @ HQca |
1800 | 28 W HQpp .!
26 (] |
1 600 k 24 - A HQz, |
1 400 ¢ 22 [ HI [
“ 1200t
1000 |
800 | &
600 F
400 +
200 L 1 1 L 1 L
>2 1~2 0.5~1  0.25~0.5 0.053~0.25 <0.053

TR AR (R KL/ mm
B7 AEHEHNTIEARGREEESEEEN
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