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Effects of Agronomic Measures on Long—term Toxicity of Low—dose Copper for Apple Trees and Classification
of Amelioration
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Abstract: To study the amelioration effects of agronomic measures for Copper(Cu) toxicity on apple trees [Malus pumila Mill(OBIR-2T-47)/
M. micromalus Makino] in brown soils, 600 d soil culture experiments were done. Cu level was 320 mg-kg™(between the second and the third
level of soil environmental quality standard ), and calcium(CaCOs), ion(FeSO,), potassium(KZSO4), and chicken manure(CM ) were applied
to alleviate the toxicity. Cu treatment delayed the growth of branches, decreased plant biomass and fruit amount, and increased fruit Cu con—

tent(P<0.05). Compare with Cu treatment, addition of CaCO; lowered the delay of branch growth, increased fruit amount, and declined fruit
Cu content significantly (P<0.05); Addition of K,SO, raised plant biomass, made fruit amount decline, and increased fruit Cu concentration;

FeSO, and CM did not show obvious amelioration on growth, just lowered fruit Cu content. Take the impact on both plant growth and food safe
(fruit Cu content in the present study ) into account, amelioration effect can be classified into 4 groups: “safe amelioration”, “safe non—ame-
lioration”, “dangerous amelioration”, and “dangerous non—amelioration”. K,SO, belongs to the “dangerous amelioration” class, and should
be used with caution in Cu contaminated brown soils. FeSO, and CM belong to the “safe non—amelioration” class. And CaCO; belongs to

“safe amelioration”, alleviating plant toxicity and lowering human health risk.
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Figure 1 Effects of FeSO,,CaCO;,K,S0,,and chicken manure

(CM) on root biomass of long—term Cu—stressed apple trees
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Figure 2 Effects of FeSO,, CaCO;,K,S0,, and chicken manure
(CM)on plant biomass of long—term Cu—stressed apple trees
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Figure 3 Effects of FeSO,,CaCO;,K,S0,,and chicken manure
(CM) on relative starting date of branch rapid growth of long—term

Cu-stressed apple trees
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Figure 4 Effects of FeSO,,CaCO;,K,S0,,and chicken manure

(CM) on fruit amount of long—term Cu-stressed apple trees
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term Cu-stressed apple trees
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Table 1 Classification of amelioration of contaminant toxicity on plant on cropland
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