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Abstract Taraxacum hok-saghyz Rodin (TSK) is an eneréy planl that can’be used as a'raw material for natural rubber. The aim of this study was to examine the remediation
potentﬁl of TSK to/lead (Ph)- and=eadmium ( Cd)-contaminated farmland soil.Th tbls study, a pot experiment was conducted, and the “Soil Environmental Quality and
Agncuhural Land Soil’ Pollution Risk Control Standard ( GBH5618- 2018) " ;\.as e as reference. We sel up four different concentrations of Pb and Cd pollution treatment to
study the characteristics of'the accumulation and tolerance of TSK to Pb and Cd. The resulis showed that as the content of Pb and Cd in the soil increased, the chlorophyll
content and biomass of TSK gradually decreased, and the SOD, POD, and CAT enzyme activities gradually increased. The BCF and TF of Cd were between 1. 20 and 1. 50,
indicating that TSK presented some characteristics of a Cd hyperaccumulator. The BCF and TF of Pb were between 0. 71 and 1. 11. Thus, TSK was a good Pb enrichment plant
and possessed the potential to repair soil with @(Ph) below 400 mg-kg ~". The accumulation of Pb and Cd gradually increased, and the maximum accumulation of Cd and Ph
in the shoots was 9. 832 pg-plant ™" and 1091, 185 pg-plant ™" respectively. However, in lower concentrations of Ph- and Cd-contaminated soil, the removal rate was
greater, and the remediation efficiency was better. Overall, using TSK to repair Ph- and Cd-contaminated farmland soil has good application prospects and economic value.

Key words:lead(Pb) and cadmium( Cd) ; phytoremediation; Taraxacum kok-saghyz Rodin( TKS) ; beneficial hyperaccumulator; farmland
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il 4 g ok fg £, R A 11 RCER T
(E 103°52'13”, N 30°43'04"). 2019 42 H R&EE
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R IR 4 mm f, FEMR SIS PRI 2 kg 33
F 12 em x 10 em( HAR x &) 67 &5 H. At 1 1
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Table 1  Basic properties of the tested soil — i
sk o o(H Wﬁl‘) w(ﬁﬁi%ﬁ?) w(H WZE) P ﬁék%fpl) w(Cd) 1 @(Ph)
/g-kg /ihgikg /mg-kg [mgke!| | /mgke /mg !
Bt 6. 94 23.64 +30.43 9.36 | 224.79_| - 0.022 i '31 4
1.2 Ak | N/ 2# 13 #m%%%%ﬁ ;
12,1 (b i Ve m%%ﬁ*%ﬁ%&@fﬁ%ﬁhﬂ%%ﬁwx

AR B AL T 2019 4E 2 H %0019 AE'G H N
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/ﬁ “,.- - r‘ _,m--""'
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2019 4F 2 A, ¥ & 4 & L CdCl,-5H,0 Fil
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Y XS A bR AEY (GB 15618-2018 ) By XU 77 1t (8
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M A: CKlw (Pb) =0 mg-kg™, o (Cd) =0
mg-kg™' ], CP1[w(Pb) =100 mg-kg™', w(Cd) =
0.5 mg-kg™" ], CP2 [w(Pb) = 200 mg-kg'
w(Cd) =1 mg-kg™"' ], CP3[w(Pb) =400 mg-kg ™",
w(Cd) =2 mg-kg™" ]l CP4[Pb 700 mg-kg™
w(Cd) =3 mg-kg ™' ]. BAHEE 3 AT B LS
SIREEROR )G HE 2 DS HAE Pb A1 Cd B
M B0 5 RS, T 2019 4E3 ARG
BRI, 4 A KH—B, 43 ~4 F o
HRER FHZE IR K Ve T G R4k, B4 3 bk, AN il e
K, Aol 39 KRR R R AR TA) 4 K Y 80% 2244
SRy kTS Bk s B I R FE AT R SR
FFKE 2 I AR Rl b A1 9% 90 d (2019 44 ~6
H) Gk .

43 RS AHG 1 355 5 85 Tk mhask 3 ~ 5 K.
UL R U BE PEFE BRI | TP T4 75°C BT %
PEE FRAE T KT R AR SRR A 1
LS 2 ST

KA L ik A Y it ik R L A
W5 POk I SOD il 7% 1 L A A A By i i)
POD A& | i L S L CAT B IG 1. M4
FE i ] HNO,-HCIO, 1% ( EPA 3050B) 4 fi# , i FH
5 3% ¥ ( NexION 300x ICP-MS) ] % Pb A1 Cd
.
1.4 HdEaba

K Excel 2018 i 47 4 % 3 1 2 [, SPSS
23. 0 FEATI7 2250 BT AAH GRS

MR A R R

Cd (Pb) B £ & % ( bioconcentration factor,
BCF) .
FEYI E3 Cd(Pb) & &

13 Cd(Pb) FhE

Cd(Pb) %41z Z %X (translocation factor, TF) :

¥y 3 Cd(Pb) &
RS CAd(Ph) &

fl4 Cd(Pb) S =
HY) CA(Pb) Fit x LY

3 Cd(Pb) EBRR = *E:t#@cgéflglsz 3

BCF =
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2.1 Pb HI Cd Wirf XA i 5 A K A 520
2.1.1 MEESE

bi% Pb Il Cd B & Wb vk B ny3g i, 4 R &
BERE(P<0.05)F{K(F£2). 5 CK M, CPI1,
CP2, CP3 Fil CP4 43 5 /> T 24.79% . 28.62%.
34.92% F1 37. 66% . M4 2 145 L2 ) 76l B
U R S 44
2.1.2 WY

TEAR AW BE /G Ph Al Cd &2 475 Ye 3 rp 85 55
90 d Ji , IR AEY R BIFEIL (% 2). 5 CK
Ft,CP1, CP2. CP3 Hl CP4 f b T # 4= ¥ 4 0 )
WY 1.03% ., 10.20% (P <0.05) . 31.22% (P
<0.05)F132.17% (P <0.05) , #i b4 W55
F> T 11.44%  27.55% (P <0.05) . 30.09%

%2 FRLBAGKEHEESERENE)

(P<0.05) F142.44% (P <0.05). fii % + 4% Pb
i Cd F R ABG N, #o T FRAE Y Ak b AE )
BB B, HM CP2 FHin , AR B 2= 57 (P
<0.05).
2.2 Pb Al Cd Wrif XA B BT () 5% 1

FE IR N e S A Bl T P S WA ) B 4R
it P B B bR, K5 R 00 d 5 RAEAG R v il g
Hyra i id vk, 45 R R (B 1), R [FHEE R Pb
i Cd &4 Wraa 40 AR e #nt fi SOD, POD Al
CAT B M. 5 CK AH L, SOD B i P W2 (P
<0.05) JF %, CP1L, CP2, CP3 Ml CP4 4y 5 hn v
9.61% . 12.16% . 12.55% #i1 18.03% . POD [ i
WE (P <0.05) &, 73 mT 57.65%.
89.06% . 100. 20% £ 146. 72% . £5-4L1¥) CAT FtFiG 1
[FIRE % (P < 0.05) Tk, 43 36 i 1.25.56%
70.72% . 74.25% F180.01%. | )1

' ] .},.-' —i

% | 4
Table 2 Chlorophyll content and biomass of TSK in different freatment groulps 'y i J
(M%) LA | MR kA
S| 4 0 : A ol o
/mg-g i | L 7gplant / g#plant 1 /g plant™
~_ CK 1.186 £0.067a /| / # ¥ 34800 0. 280a | 123240.005a 5.032 £0.2838" |
4 iy L o . = ¥ i = -
Fcpi 4 | 0.892 £0.072h.4 / f'f A7 37365 £0. 370a /1,219 £0. 0382 4. 585/ 03961
= 2 y A o 3 7
CP2y 0. 846 +02078bc /| 21753 0. 192b 4 10106/+0. 103b 3,660 £0.290b "
L g o
CP3 0.772 0. 036¢ ¥ J 12.657 £0,180b 0.846 +0. 067¢ 3.503 £0. 236be’
7 /i . 0.739 +0./062¢.40 ©12.187'£0. 190c ©0.836 +0. 063¢ 3.023 £0. 131c
- 7 - N . W i
1) RO S 3 Tl P = B2 ) | SRR NG - e 41 L 1 69 5P <0..05)
200 1000
(a) asop (b) 8 POD O CAT
a
g 800
150 b b b —;— PR AN
- c I = =R g )
::“‘ ; 600 ¢ s
100 - = c §
e ﬁ 400 + d | §
3 ¥z N §
50 & § §
200 - EN N
\ s
0 0 \
CK CP1 cp2 CP3 CP4 CK CP1 CP4

X T ) — T S AL, S [N P RER R 225 3 (P <0. 05)

E1

RE SR HB A R S L EEE S

Fig. 1 Antioxidant enzyme activities of TSK in different treatment groups

2.3 Pb il Cd Wrif X AR e o 4 s W R AR R i
Al
2.3.1 PbAHICd &&=

ANFIREERY Ph Al Cd &2 A e S g i Hotth T 56
FlH R0 Ph AT Cd S 8EFHE (3R 3). Wi R HF Cd %
1M &, CP1, CP2, CP3 F1 CP4 43Il & CK #92.29 .,
5.38. 9. 05F113. 594%, Y3k i /K (P <0.05). 4541
[t F#8 Cd & [ & (P <0.05) FHEr, 43l CK

f95.05, 10. 84, 20. 67 F132. 42 5. Hb R Cd & S
AR Cd S ERI B3 (P <0.01) I IEAHCHE (3R
4). FiHb T Ph Simii s, CP1, CP2 ., CP3 il CP4 43l
2 CK 119 15.53, 30. 69, 67.31 F190. 74 135, ¥k .7k
F(P<0.05). A ALk 13 Ph & AR (P <
0.05) FHE, 2032 CK A9 13.23 . 25.55 . 48.51 F165.72
£ HRER Ph S S5 H 1 ES Ph R B (P <
0.01) FIEAHCE (SR 4).

=
=
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2.3.2 EHERH iR
BB Cd & 5 R BN 5 R E0T
WA B ESE B RTF 1(£3). Cd 548

RAER Cd & ERCR ML Z 58, i Pb & 5 RECH
s RECEWR/IN(FK 3) , HAE CP4 2R W% (P <
0.05),7E CP1 Fl CP2,Pb ¥ iz Z¥ KT 1, {U1E

ZHh K E/IMEIR N 1.50 = CP2 = CP4 > CP3 > CP1,Pb EEERBORT 1, B AE CP1 R T i
CP1 >1,1f Cd #%ia ZECH K E/IMEIK R, 1.42 = fEM) Pb & AR RBOR AL s 20CR 76 CP4 B R ik iz
CP4 >CP3 >CP1 >CP2 > 1 , IR B AE CP4 I T Pb BIRESIIA B T F%.
*3 FAKLEABKEM P CdSE, EEEY. BiERHNERRD
Table 3 Pb and Cd content, BCF, TF, and removal rate of TSK in different treatment groups
. T/ mg kg ™! 3/ mg kg ™! BCF TF L%/ %
Cd Pb Cd Pb Cd Pb Cd Pb Cd Pb

CK 0.234 £0.028e 5.859 +0. 446d 0.139 £0.018e 7.586 £0.799e — — — — — —

CP1 0.537 £0.045d 90.976 £5. 043¢ 0.700 £0.053d 100.383 +£5.089d 1.40 1.00 1.31 IL.11 2.72 2.02

CP2 1.260 £0.097¢ 179.824 +18.423b 1.502 £0.034¢ 193.800 +17.589¢ 1.50 0.97 1.20 1.09 2.49 1.65

CP3 2.117 £0. 125b 394.373 +45. 111a 2.865 +0.158b 368.029 +24.672b 1.43  0.92 1.35 0.95 2.11 1.47

CP4 3.181 £0.178a 531.693 £5.079a 4.494 £0.104a 498.529 +37.823a 1.50 - 0.71 1.42 0. 94‘. 1 87029
D) Ol 3 AT PR = % FOAURTNS F A (E E (P <0.05) , * £ sty g/ |
2.3.3 Pb Al Cd B4 ol R FERR ' &

W% Pb A Cd B aHe I I b T3 2.4 HIGY é/%ﬁ \ O 4

FiIHb b #56 Ph fil Cd AR A iﬁﬁ%(}) <. 05)%
&, %T CP4 :ﬁﬂﬂfdﬁiﬁ( K2). 1 (;P4 i Exﬂﬂ
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x5 MEERSTEE Pb #1 Cd EHEXESH
Table 5  Correlation analysis of tolerance index with soil Pb and Cd content
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