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Tobacco Stem Biochar and Phosphate Application Decrease Wheat Grain” Caﬂmlum

Accumulation in Alkalescent Soils « - , o (
YANG-Yan- zheng, HZHANC Yin-ge, LI Chang, FU Hal-ehao QIN Shl -yu, WANG Long, LIU Hai-vang, LIU #Hong-en, SUI Fu- qmg ZHAO
Peng ' > o S .ﬂ"f e J ’ — =
(Key Laboratory of Soﬂ Pollutlon Control and Remedlatlon of Henan Prounce College of Resource and En\ uﬁfnmenl Henanl Agricultural University, Zhéngzhou 450000,
China) B J J 3 F

Abstr%ct SO]I cadmium (€d) contamination has become a worl dmae concern, and the temediation of contamlnated 5011 is now an urgent task. Usually, the remediation of
acid= comlamlhated soiligs relatively easier than that of alkahne soilsyFdnd ‘the- ‘reme_da'ahon technologies used for acid-contaminated soil is also more developed. However,

remediation tgehnologies suitable for alkaline Cd- contaminated soil are still underdewe oped in northern China, which is also the main wheat producing area. In the present
study, a pof‘experiment was set up to investigate the mechanism of Cd migration and transformation in alkalescent soil (pH 7.8) , as affected by tobacco stem biochar (TSB)
and dianmionium hydrogen phosphate (DHP). TSB (6.75 t-hm ™, 10.12 t-hm*, calculated as 2250 t soil hm ™), DHP (2.88 t-hm~?), and their combination
together with the control treatment were implemented in an artificial Cd-contaminated soil (5.0 mg-kg ™" ), and their effects on soil pH, available Cd, Cd speciation, and Cd
accumulation in wheat were investigated. The results showed that; (D) the application of TSB and DHP significantly reduced soil available Cd content, and the 10. 12 t+hm ~2
TSB application reduced the available Cd content by 44%. 2 TSB and DHP changed Cd speciation markedly; 6.75 t+hm~2/10. 12 t-hm > TSB application decreased
exchangeable Cd content by 48%-42% and increased iron manganese oxide-binding Cd content by 47%-67% and organic binding-Cd by 22%-38%, respectively. All
treatments increased residual form Cd content, among which, the TSB and DHP combination treatment showed the highest increase (115%-217%). @) All treatments
significantly reduced Cd content in wheat roots, leaves, leaf sheaths, stems, glume, and grains. The 10. 12 t-hm ~> TSB treatment decreased wheat grain Cd content by 56%
without yield penalty. Further, combined with DHP, wheat grain Cd content was decreased by 53% with a 32% grain yield increase. Taken together, all these results showed
that the application of TSB and DHP in alkalescent soils promotes Cd transformation and decreases its bioavailability and Cd accumulation in wheat grain.

Key words: Cd; wheat; amendments; alkalescent soils; tobacco stem biochar( TSB) ; diammonium hydrogen phosphate( DHP)
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Table 2 Physicochemical properties of biochar
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TSB 9.6 35.81 23.97 2.22 9.346 113.25 97.18 9.87 6.072
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i, ALY S M R AL T IR B EUH ¢(NaOH) 1 mol - L™ Bl fif " Hii i 2.
2 4 pH e K £ TR 2,501, A FE28 +IE Cd BRI Tessier 3% S5 H B
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Fig. 1 Effects of different treatments on soil pH
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Fig. 2 Effects of different amendmens on soil Cd fraction
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