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Development of Cadmium Phytoextraction by Willow Clones with High Biomass

Yuichi Ishikawa', Sachiko Yabuki', Daichi Nakagawal, Atsushi Hayakawal, Yasuji Kurimoto®, Shin
Hidaka'

! Department of Biological Environment, Faculty of Bioresourse Sciences, Akita Prefectural University

2 Institute of Wood Technology, Akita Prefectural University

The objectives of the study was to clarify the growth characteristics and Cd uptake of rapidly growing willows to evaluate the feasibility of
phytoextraction of Cd from the soil by willows. In the present study, 4 clones from 3 species were selected (i.e., KKD, HB471, FXM, and SEN).
After the cuttings were transplanted on April 26, 2013, growth investigations and litter collections were conducted once a month. Whole plant
samples were collected on December 19, 2015 to determine plant yield and Cd content. The yield ranged from 0.78 (FXM) to 1.35 (KKD) t/10a/2
years, which was 13%-25% of the yield obtained in the previous studies. In addition to growth inhibition by Cd, climate and soil conditions may
have affected growth. Cd uptake by the plant from the soil ranged from 6.33 (SEN) to 13.18 (FXM) g/10a/2 years. This corresponds to 23%—48%
of the uptake by Arabidopsis halleri subsp. Gemmifera, which is a heavy metal hyperaccumulator. The use of willow clones with high biomass is
a major candidate for the phytoremediation of Cd because the willow clones continue to grow even in the third year of cultivation. Further studies

are needed to identify the factors responsible for growth differences, Cd balance over a long time period, effect of litter collection, etc.

Keywords: fast growing willow, Salix, heavy metal containing soil, phytoextraction, phytoremediation, biomass production
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