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Toxicity Thresholds(ECx )of Zn in Soils as Determined by Different Endpoints and Its Validations in Fields

LIN Lei', CHEN Shi-bao", CHENG Wang-da®, ZHANG Hong-mei?, WANG Bo-ren', LIU Ji—fang', MA Yi-bing'

(1.Key Laboratory of Plant Nutrition and Fertilizer, Ministry of Agriculture/Institute of Agricultural Resources and Regional Planning, Chi—
nese Academy of Agricultural Sciences, Beijing 100081, China; 2.Jiaxing Academy of Agricultural Sciences, Jiaxing 314016, China )
Abstract : Sixteen soils were selected to obtain the toxicity thresholds of Zn in soils based on four different bioassay toxicity endpoints(i.e. the
barley root elongation, tomato biomass and bok choy growth, potential nitrification rate( PNR ) ) by using Log-logistic dose—response models,
and the predicted models of soil Zn toxicity thresholds were established in laboratory condition. In order to validate the toxicity thresholds of
7n determined in lab condition, two sites were selected for tests under field condition, i.e. the acid red soil located in Qiyang, Hunan province
and the neutral paddy soil located in Jiaxing, Zhejiang province. The results indicated that the 10% (EC10)and half inhibition(EC50) con—
centration of toxicity thresholds of Zn in the acid red soil fall in the range of 37~51 mg-kg™ and 127~312 mg kg™, respectively, as deter—
mined by different maize growth indexes, the sensitivity of the test endpoints follows order of : leaf area>straw dry weight >plant height>grain
dry weight; however, the 10%(EC,,) and half inhibition(ECy) concentration of toxicity thresholds of Zn in the paddy soil were 213~332
mg- kg™ and 682~922 mg-kg™, respectively, as determined by different rice growth indexes, the sequence of the sensitive of the test endpoints
follows the order of : SPAD values>straw dry weight>plant height>grain dry weight. The field validation result showed the coincidences between
the toxicity thresholds of Zn obtained in lab and field conditions varies in different tested soils, the closer EC,, and ECs, were observed in the
paddy soil than those in the red soil. The predictive models of Zn toxicity thresholds established based on the lab test data can predict well the
toxicity values of Zn to rice in paddy soil in field condition, e.g. the determined toxicity thresholds of Zn in the paddy soil in field condition fall
in the two folds of the prediction interval, however, in terms of acid red soil, the predictive model underestimated the ecological risk of Zn in the
soil.
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Table 2 Predicted models of zinc toxicity based on different bioassay endpoints
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FLJT 5 YAk (PNR ) LogEC=0.174pH+0.180rg—C+0.003CEC+0.84 r=0.721,n=16,P<0.01
LogECs=0.166pH+0.1680rg-C+1.42 ’=0.893,n=16,P<0.01
I R R A 2 LogEC1=0.154pH+0.0850rg—C+0.007CEC+1.21 =0.904,n=16, P<0.01
LogECs=0.16pH+0.0470rg-C+1.96 7=0.922,n=16,P<0.01
PULLA A= (A LogEC=1.171pH+0.0230rg-C+0.007CEC+1.71 ”=0.835,n=16,P<0.01
LogFCs=0.184pH+0.0810rg—C+0.002CEC+1.05 =0.848 ,n=16, P<0.01
/NS A AR LogEC1=0.211pH+0.0630rg-C+0.012CEC+0.718 r=0.793 ,n=16, P<0.01
LogECs5=0.134pH+0.1030rg—C+0.002CEC+1.78 =0.864,n=16, P<0.01
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Figure 1 The dose—response curves of Zn toxicity to maize growth in field condition
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Table 3 Toxicity thresholds(EC,, and ECsyin mg-kg™) of Zn
in soil derived from maize growth indexes and its’95%

confidence intervals
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Figure 2 The dose—response curves of Zn toxicity to rice growth in field condition
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Table 4 Toxicity thresholds( ECy, and ECs, in mg+kg™ )of Zn in soil

derived from rice growth indexes and its’95% confidence intervals
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Figuer 3 Comparison of Zn toxicity thresholds between the results derived from field and laboratory conditions in soils of the

same sites(the solid lines are 1:1 lines and the dashed lines indicated a twofold error from the solid lines ).
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Figure 4 Relativity between the predicted zine toxicity threshold values and measured EC,,,ECs, derived from maize and rice tests in two

soils in field condition.(The solid lines are 1:1 lines and dashed lines indicated a 2—fold prediction interval between

the predicted and measured values )
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