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Abstract Heavy metal pollution has been a serious worldwide problem which isimpacting on th
e ecosystem and human health. These toxic metals exist in agricultural soil in rather high concentra
tionsin many areas all over the world and easily enter the human body mainly viathe food chai

n. Reducing therisk of exposure to the metalsis as important as remediation of the contaminate

d soils. As uptake and accumulation of heavy metals are indicated to be varied in different cultivar
sof crops, select and use of the cultivars accumulating fewer heavy metalsin their edible parts shg
Il be effective and facile strategy to reduce the influx of heavy metals to the human food chain. Ve
getables are important sources of heavy metals transferred from the soil to the human body, consg
quently they are an excellent model system to explore the strategy In this study, asparagus bea

n (Vigna unguiculata subsp. sesquipedalisL.), an important legume vegetable, and a farmland mult
I-contaminated by lead, zinc and cadmium were used for investigating the feasibility of the strateg
y under the condition contaminated by multiple heavy metals. Twenty four cultivars of asparagus by
ean were planted in afarmland that had been irrigated by Pb/Zn mining wastewater for over 50y
ears. Lead, zinc and cadmium concentrations in roots, stems, leaves and fruits of the cultivars wer
e analyzed. Average Cd concentrations in roots, stems, leaves and fruits were, respectively, 1 2
12, 0.425, 1.051mgekg-1 and 0.011 mgekg-1; those of Pb were 92.53, 9.79, 33.08mgekg-1 an
d 0.120 mgekg-1; and those of Zn, were 130.14, 59.40, 99.94mgekg-1 and 6.32 mgekg-1. In th

e fruits of the tested cultivars, the maximal differences of Cd, Pb and Zn concentrations wer
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e4.4,4.2 and 1.6 fold, respectively. Analyses of variance showed that the variations among differ




ent cultivarsin concentrations of Cd, Pb and Zn in all tissues were significant (p<0.01). The teste
d cultivars were divided into three types (striped, red and black) according to their seed capsule ¢
olor. Cd concentration in root was significantly higher in striped than in the other types (p<0.0

1), and that in stem was significantly higher in red than in the others (p<0.05). Pb concentration i

n root was significantly higher in black than in the others (p<0.05). Zn concentrationsin root of bl
ack, in stem of red and in leaf of red and black were significantly higher than the others (p<0 0
5). While no significant differences were found for the concentrations of all the tested metalsin frui
ts between the three types each other. Although Cd, Pb and Zn concentrationsin soil of the waste
water-irrigated farm exceeded the maximum limitation of the second grade soil according to the N
ational Standard for Soil Environmental Quality of China, concentrations of the tested metalsin th
e fruits of most tested cultivars were significantly lower than the National Food Hygiene Standar

d of China (NFHSC). Lead accumulation in the fruits is noticeable because Pb seems to be rel ati
vely easier to translocate to fruit, and there is one cultivar in which Pb concentration in fruit excee
ded the maximum limitation of NFHSC. Correlations among the three tested metalsin roots and s
tems were highly significant, and the correlation between Cd and Pb in fruits was also significan

t. This suggests that absorptions of Cd, Pb and Zn in asparagus bean might be tightly associate

d, which in turn may help the selection of cultivars that accumulate multiple heavy metals at lower |
evelsintheir edible tissues. The overal fruit yield of all tested varieties were not affected by the hi
gh Cd, Pb and Zn concentrations in the wastewater-irrigated soil. This places asparagus bean at e
xtrarisk of heavy metal contamination from polluted soils, because the farmers will not receive an
y warning about the toxic level in the soil by the appearance of yield. Therefore, the selection an

d breeding of cultivarsthat accumulate lower levels of heavy metals are believed to be important a
nd much in need in reducing the exposure of human beings to heavy metal pollutions viathe foo

d chain.
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