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Toxicity response and difference in accumulation of exogenous soil chromium in crops

XU Guohao', LIU Yinghao', CHANG Minghui', HAN Xuemei', LI Shiwei', MA Yibing’, LI Helian""

(1. School of Water Conservancy and Environment, University of Jinan, Jinan 250022, China; 2. Macao Environmental Research Institute,
Macau University of Science and Technology, Macao 999078, China)

Abstract: To study the differences in the toxicity and bioavailability of exogenous chromium (Cr) to lettuce, wheat, and corn, a K,CrOs
solution and Cr—contaminated soil from a chemical plant were used to conduct root elongation and field experiments. The results showed
that in soils treated with the two different sources of Cr, the EC o and ECsy values of Cr for wheat were 2.22—-2.35 times and 1.45—1.87 times
those of lettuce, respectively, with root elongation as the evaluation endpoint, indicating that lettuce was more sensitive to soil Cr pollution
than wheat. The ECyo values in the treatments spiked with Cr—contaminated soil from the chemical plant approximately 14—15 times those
treated with K,CrO, solution, while the multiples were 4 -5 for ECs, values. In the field experiments, both sources of Cr treatments
significantly increased the ethylene diamine tetraacetic acid extractable Cr (EDTA-Cr) content in the soil compared with the control
treatments. During the lettuce—wheat—corn rotation, the EDTA-Cr content in the soil decreased sharply within three months of lettuce

growing, with a decrease of 75.2%—89.4% in different treatments. During the subsequent time of planting wheat and corn, the EDTA-Cr
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content decreased slowly, decreasing by 89.0%—-94.9% overall by the time the corn was harvested, and the decrease rates in the soil treated

with KoCrOy solution were higher than those treated with Cr—contaminated soil from the chemical plant. The Cr content in the edible parts

of the three crops was lower than the permitted limits specified in the National Food Safety Standard, but the accumulation of Cr in lettuce

was significantly greater than those in wheat and corn.

Keywords: soil; chromium; bioconcentration factor; root elongation; toxicity threshold
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Figure 2 Dose—effect curve of Cr based on crop root elongation

R CrXERFNERMBROFEBRE(mg kg')

Table 1 Toxicity threshold of Cr to lettuce and wheat based on root elongation (mg-kg™)

27 AN Ko CrOL 15 7] Spiked with K.CrO, solution

AMIEERANEAL 1) Cri5 Y £ 3 Spiked with Cr—polluted soil from a chemical plant

Crop ECy ECso

ECi ECs

H3 0.62(0.21~1.87) 7.75(5.1~11.7)
INFE 1.46(0.99~2.14) 14.5(12.3~17.2)

9.09 (3.47~23.8)
20.2 (17.4~23.3)

38.5 (28.1~52.8)
55.9 (52.5~59.5)

T 455 NBH N 95% B AR XA

Note: Values in the brackets are 95% confidence intervals.
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in Cr content among different concentrations of Cr treatments for the same
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level in Cr content among different crops for the same concentration of Cr
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Figure 3 Cr content in the edible part of crops

*x2 LT EDTA—Cr‘Q%(mg' kg™)
Table 2 EDTA—Cr content in soil(mg-kg™)

KL ] Sampling time CK Tl T2 T3 T4
A SRR 0.23+0.03cA 5.90+0.35hA 15.4+0.30aA 8.44+1.23bA 13.9+2.95aA
A SRR IR 0.33+0.08cA 1.10+0.07bB 1.63+0.04aB 1.99+0.25aB 3.46+0.06aB
AN WER I 0.22+0.06dA 0.88+0.08¢B 1.53+0.39bB 1.47+0.29bB 2.42+0.32aB
B S lie/9E] 0.27+0.04bA 0.62+0.06aB 0.78+0.04aC 0.93+0.03aB 1.38+0.12aB

e s [ A7 AR /INE PR ] — SR AR AN ) e B2 Cr b3 R L3 EDTA-Cr % 4 25 5 .25 (P<0.05) 5 [i]— 41 N (AN [R] K5 - Bk 2275 A )

WeBE CrAb T AR R AL [R] L e EDTA- Cr 4822 57 4% (P<0.05) .

Note: Different lowercase letters in the same line indicate significant difference at P<0.05 level in soil EDTA-Cr concentration among different

concentrations of Cr treatments at the same sampling time. Different capital letters in the same column indicate significant difference at P<0.05 level in soil

EDTA-Cr concentration at different sampling time for the same concentration of Cr treatment.

1% WHART]
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