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Enhanced Phytoextraction of Cadmium Contaminated Soil by 7 rtfoltum HRepens
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Abstract Chelanng agents can increase the bloavall i __y-*‘of heavy metals and enhance then Snrlchment in plants. The effects of
different concentra.t‘lona of biodegradable chelating adgent L—glutdml( acid N, N-dldCetl( acid (GLDA) on the remediation of hed\({f
metal-contaminated oil by super-enriched plant /Trifolium jgépens were mVPstlgath lﬁ pot experiments with Cd-contafhinated soil.
Results show that low-ttose GLDA could significantly promote thegrowth of Trifoliun repens, and the biomass of Trifolium repeiis was
the highest at 2.5 mmol -kg™'-GLDA, which %vag 1. 30 times that of'the control grouip. Different concentrations of GLDA can increase
Cd_¢éntent of Varlou% partsofTrifolium repens.In general the. tteatment effect of 5 mmol-kg ™' GLDA Was ideal. In this scenario, the
root, aerial -parts; "and whole Cd content were/3. 57, b 69, an.d4 67 times of the control group, respectively. GLDA can significantly
increase the availableiCd content in soil, promote direct dbaorptlon at the Trifolium repens roots, and provide better transport to the
aerial parts. The prediction model obtained by fitting the linear relationship between physical and chemical properties of soil indicates
that GLDA and Trifolium repens Cd content can provide references for the future research of soil-Trifolium repens enrichment. Studies
have shown that the biodegradable chelating agent GLDA has potential applications for enhancing phytoremediation of heavy metal Cd
contaminated soil.

Key words; phytoremediation; heavy metals; cadmium; L-glutamic acid N, N-diacetic acid ( GLDA) ; Trifolium repens; degradable
chelating agent
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Table 2 Basic characteristics of both plant and soil in plant screening test
s AR ii%’i\fﬁ': iﬁéﬁxﬁl”&liﬁ ffﬁ%iﬁﬁi TE AR ENY
/mg-kg /mg-kg /mg-kg~ /g
Al # 0.53 0.19 0. 40 3.11 0.75
A2 # 0.58 0.17 0.37 2.91 0. 64
A3 T A 0.51 0.19 0.44 4.89 0. 86
A4 HERL 0.52 0.18 0.31 10. 39 0. 60
A5 L 0.48 0.16 0.43 4.18 0. 90
Bl =R 23.91 9.94 92.52 1.97 3.87
B2 ok 24. 41 10. 14 99. 68 0.94 4.08
B3 =R 24. 06 11.02 88.74 2.52 3.69
B4 HERL 23.32 9.34 22.92 6. 61 0.98
cl # 48.62 25.11 50. 65 0. 62 1. 04
2 ok 47.21 24.01 97.03 0.33 1.94
c3 # 46.82 24.36 41.79 0.76 0.89
c4 HERE 47.84 26. 08 56.93 2.98 1.19

1.3 WP
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mg-kg ™' Cd BN HEAT YL 3, 50 ) R IR R A
KH, PO, (i’JjaéHﬁ%)ﬂi{’E%HE%i%?Fé’ﬁ,/H\ﬁﬁ
#5598 N: 100 mg-kg™', P: 80 mg-kg™', K: 100

mg ke ™' BEAL (17 em, AR 20 cm) 3+ 2 ke, Bk
e—JH.

ARIRE B E AW GLDA B0, 2.5, 5,
7.5 110 mmol-kg ™", 3 5 NALHE, A AL BE 3 K
52,3801 15 2 A TR N X 2) 1, GLDA LA i
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Table 3 Effects of GLDA on Trifolium repens growth

GLDA

Y

Smmol-kg | RE/em i em e LR s BT/ AR B PR
0 9.21 +0.98b 21.65 £2.49b 0.83 +0.12b 2.44 +0.62a 3.27 £0.74a 2.9%4c¢ 1.00¢
2.5 11.67 +1.42a 27.16 £2.32a 1.31 £0.35a 2.94 +0.54a 4.25 +0.89%a 2.24e 1.30a
5 9.37 +1.19b 23.33 +1.98b 0.98 +0.25ab 2.54 £0.42a 3.52 £0.67a 2.29d 1.08b
7.5 9.02 +0.62b 20.33 +1.38b 0.68 +0.19b 2.35+0.59a 3.03 £0.78a 3.46a 0.93d
10 8.34 +0.54b 19.82 +1.22b 0.66 +0.23b 2.03 £0.48a 2.69 £0.71a 3.08b 0.82e

1) HR4E Duncan 1655 (P =0. 05) , [FFHA AR 785 FoR Bl b 22 5+ .2, T [H

2.2 GLDA AbBEXT =55 4R AL 5 4 Jd 1) 5 ikl
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BB KAH 560. 85 mg-kg ™" MK FI 5 4546 vk Ab

=R Cd & al & RAn 2.77,

3.57.4.15 Fl 4.49 {5 A B EKF (P <
0.05) ; =M B Cd & blEE GLDA WM
HER O S B )5 D, FE 5 mmol-kg ! H‘JLljS@JE'ij(
(435.15 mg-kg ") . W& MR EEARSERG MM [ R 4) C

SR /D | PRI GLDA He 3 v S i 5% ﬂrilTx
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Table 4  Effect of GLDA on cadmium content and transshipment andenrichment coefTicie;lts in Trifolium repens : ari
Cd HEARRBEE) S
N WHAR W AR ) ) S i & o -~
/ kg~ B i, TF) 2 ' -3
fmotris /mg-kg ! /mg-kg ! “ /mg-pot ! (TEP a !| | ﬁﬂi?
0 124.83 +5. 18e 92.83+4.58ds,  0.33+£0.02¢ 0.74 +0 13b P 14.90 £0.52d 3.65+0. 73¢ ...;_,s:'
2.5 345.70 £11.27d  396.770 £ 12. 56b 1-50-+0.11a 1.14 iO.ZIa}r 14.20 +1.33¢ 16.30°+1. 383"
=225 44515 +15.35¢ 435015 ‘1“17‘3“5'3‘3 W 1.:54°%0. 16a 0.97 £0%19ab ‘f8.46'1.;1.53b 18.04 £ 1. 46‘1‘.
7.5 /518/53+14.69h 422, 53__;1:"]‘,‘7...“68 i 1.35£0.13a 0.81°%:0 114 22.89%2.13a 18.65 +1.26a "
= 10 -~ F’ 560.84 +18.63a 320! 84.% ,..-1“3 41 02 +0.07b 0.57 #0.08b | 25.25%2.2la 1414520, 961 -:,a-:"
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Table 6 Regression equation of Cd enrichment in various parts of Trifolium repens
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