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Regulation of EGTA and Tartaric Acid on Cd Stress

and Accumulation in Ricinus communis L.

CHEN Yahui, LI Jun, WANG Mingxin* ,FANG Shunping,ZHU Bang

(College of Environmental &. Safety Engineering, Changzhou University, Changzhou, Jiangsu 213164, China)

Abstract: A pot experiment was performed to study the effectiveness of tartaric acid and EGTA and their
combined use in enhancing remediation of Cd contaminated soil with Ricinus communis L. ,so as to discuss
the feasibility of chelating agents and antidote in phytoremediation of heavy metal contaminated soil. The
results showed that: (1) All treatments except single use of tartaric acid could significantly increase acetate-
extractable Cd concentrations in soils. The acetate-extractable Cd concentrations in EGTA & tartaric acid
treatment were 1.41~2. 49 times higher than that of the control. (2) The Cd concentration in Ricinus com-
munis L. shoots increased significantly with EGTA treatments,but high dose of EGTA demonstrated toxic
effects on plant roots. The EGTA & tartaric acid treatments were more effective for Cd detoxication, trans-
location and biomass accumulation, which Cd accumulations in shoots are 4. 56 ~8. 32 times higher than
that of control. As such,the phytoremediation efficiency is increased. (3) Statistical analysis reveals signifi-
cant positive relations between the acetate-extractable Cd concentrations and the Cd content in leaves, the

Cd accumulation in shoots, and cadmium removal rates in soil, respectively. Therefore, EGTA combined
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with tartaric acid can effectively improve Cd accumulation capacity in Ricinus communis L. shoots by adjus-

ting Cd bioavailability and reducing its physiological toxicity.

Key words: phytoremediation;cadmium stress;tartaric acid; EGTA ; Ricinus communis L.
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Table 1 Temporal changes of acetate extractable Cd concentrations in different treatments/(mg « kg ')
s kB K ¥ Planting days/d
Treatment 15 30 35 40 45
CK 27.0840. 75a 29.3440. 96a 31.047+0.63d 32.97+4.12¢ 27.23+2.75b
TA 27.4541. 25a 29.8140.62a 29.6041.13d 29.174+1.31d 25.524+3.33b
El 26.3242.51a 28.63740. 85a 49,4245, 49c¢ 59.1847.89a 50.9146.13a
E2 26.0740. 56a 28.65+2. 66a 59.88+2.35b 58.56+5.73a 43.5746.59a
TAE1 26.9840.59a 29.3940. 18a 43.9443. 98¢ 42.62+4.02b 46.5242.99a
TAE2 23.95+1.03b 29.5740. 35a 77.414+5.21a 63.6147.18a 45.1546. 15a

e CKL X B il AAF AT AN 5 s TA. 2 mmol « kg ' AR EL 0.5 mmol « kg ! EGTA;E2. 1 mmol » kg~ ! EGTA; TAEIL. 2 mmol
« kg Y ABER 0.5 mmol « kg ! EGTA; TAE2. 2 mmol « kg "l A R +1 mmol « kg ' EGTA; [/ 5] A [d] 56 F /R &4 P[] 7£ 0. 05 K A7

TES P2 S5 R 1A

Note:CK. Control; TA. 2 mmol * kg™ ! tartaric acid; E1. 0. 5 mmol « kg~ ! EGTA;E2.1 mmol « kg~ ! EGTA; TAEL. 2 mmol « kg ! tartaric

acid+0. 5 mmol » kg~ ! EGTA; TAE2. 2 mmol « kg ! tartaric acid+1 mmol « kg ! EGTA; Different letters in the same column indicate signifi-

cant difference in different treatments at 0. 05 level; The same as below.
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Fig. 1 Effects of TA and EGTA on biomass
of R. communis L. under Cd stress
Different letters indicate significant difference

among different treatments at 0. 05 level
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Table 2 Effects of TA and EGTA on Cd

concentration in R. communis L. organs

#aE Cd g

oyl Cd concentration of plant organs/(mg + kg™ ')
Treatment
R Root % Stem I Leaf
CK 251.45+50.70b 19.22+0. 35¢ 8.64+0.41b
TA 382.80+78.33b 27.26+3.20bc 9.20+0.02b
El 565.50+58. 09ab 39,3644, 57he 91.15410. 83a
E2 424, 90434, 35ab 62,9445, 60a 99,0846, 14a
TAEl 502.30+66.97ab 38,4842, 99bc 98.38+9. 35a
TAE2 692.80+28. 38a 45.004+2.75b  116.70+6.73a
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Table 3 Effects of different treatments on Cd accumulation and removal rates of Cd in soil by R. communis L.

. Cd F1 24 Cd accumulation/ (pg * plant 1) Mo 1 Cd e 4 4L TR
it Mass fraction of Cd Cd purificati
Trcatmcnt : - : R ass .raCT.lUn [0) ) purt }Catmn

H1 FF Shoot M Root M4t Total accumulation in shoots/ % rate/ %,
CK 5.37+0.94c 29.62+4.83b 34,9945, 77b 15. 34c 0.03c
TA 5.42+0.53c 48.23+8.81ab 53.66+9. 34b 11. 56¢ 0.03c
El 32.0943. 81ab 66,0443, 28ab 98.1347.10ab 34, 44b 0.16b
E2 37.0145.74b 35.45+4. 86b 72.46+5.28b 52.22a 0.19ab
TAEL 29.8649.49b 57.7242.43ab 87.58+11.92ab 34.40b 0.15b
TAE2 50,1044, 24a 93.72+7.27a 143.82+12.53a 35.51b 0.25a
Tt BRI Cd i i 2 K= Gt B3 Cd BB/l bk Cd AR B R X100 % s £ bR =4ty 38 Cd BB/ + 38 Cd 85 13 M Cd & =5 13 Cd

Fm (100 mg « kg™ ) X5 R L IEFTE (2 ke) .

Note: Mass fraction of Cd accumulation in shoots=the amount of Cd adsorbed in shoots/the amount of Cd adsorbed in total plant;Cd purification rate= the a-

mount of Cd adsorbed in shoots/the total Cd of soil; The total Cd of soil=Cd concentration of pollution soil(100 mg * kg™ ') X soil mass(2 kg).
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Fig. 2 The relationships between acetate-extractable Cd concentrations

and shoot Cd accumulation and soil purification rates
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