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Experimental Study on Optimization of Citric Acid Application Method for Remediation of

Cadmium-contaminated Soil by Celosia argentea Linn.

FU Xiaofeng!, LIU Jie!?*, LONG Yumei', MENG Dejia'

(1 Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology, Guilin,
Guangxi 541004, China; 2 Guangxi Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst
Area, Guilin University of Technology, Guilin, Guangxi 541004, China)

Abstract: A pot experiment was conducted to study the effects of applying citric acid at different time and times in 10 ways for
remediation of Cd-contaminated soil and cadmium accumulation in shoot by C. argentea for providing the reference for screening
the best citric acid application method to improve Cd remediation efficiency by C. argentea. Results revealed that the biomass of
each section of C argentea was increased after the experiment, in which citric acid was applied before transplanting, and balanced
for two weeks after mixing (CA+Bal) had the largest effects, the biomass of leaves, stems, roots and aboveground increased than
CK treatment by 66.18%, 67.22%, 65.58%, and 66.92%, respectively. In the treatment of citric acid applied a single in the fourth
week (CA+4) and the treatment of two equal amounts in the fourth and fifth weeks (CA+4/5), Cd contents in the aboveground
were significantly increased than CK treatment by 67.18% and 66.82%, respectively; Cd accumulation in the aboveground parts
of C. argentea under the treatments of CA+Bal and CA+4/5 were significantly increased than CK treatment by 139.62% and
129.59%, respectively. Therefore, citric acid can be applied prior to transplanting, and balanced two weeks after mixing and two
times in equal in the fourth and fifth weeks to increase the remediation efficiency of Cd-contaminated soil by C. argentea.

Key words: Citric acid; Application method; Cadmium; Celosia argentea Linn
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Table 1 Basic physiochemical properties of tested soil

pH  HHLR SR AMBE s Ex
(g/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)
6.48 7.0 15.2 51.4 225.8 3.89
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(P<0.05, LSD ¥, n=3), FEIHE)
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Fig. 1 Effects of different application methods of citric acid on pH
values of rhizosphere soils
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Fig. 2 Effects of different application methods of citric acid on
available Cd contents in rhizosphere soils
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Fig. 3 Effects of different application methods of citric acid on biomass in various parts of C. argentea
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Fig. 4 Effects of different application methods of citric acid on Cd contents in various parts of C. argentea
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Table 2 Effects of different application methods of citric acid on enrichment coefficients and translocation coefficients of C. argentea

izt CK CA+Bal CA+4 CA+4/5

CA+5

CA+5/6

CA+8

CA+8/9

CA+10 CA+10/11

HHEAK 8.02+0.10e 12.29+0.81bc17.46+2.482a 16.23+1.48a 11.90 = 1.43 bc 13.25+0.49 b 10.71 + 1.46 cd 10.60 + 0.51 cd 9.47 =+ 1.04 de 9.40 = 1.84 de

Wi RE 1.40+022bc 1.85+£0.17a 1.73+£0.20ab 1.44+0.15bc 1.54 +0.18 abc 1.37+0.19¢ 1.40+0.31bc 1.26+0.14¢c 1.39+0.20bc 1.19+0.23 ¢

T RPEE P IE L ARERE (n = 3); [FATER/ NG 5= BN R 2R Ak B ) 2 25 22 53¢ (P<0.05, LSD).
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Fig. 5 Effects of different application methods of citric acid on
cadmium accumulation in shoots of C. argentea
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