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Cd accumulation characteristics of different greening tree species

LI quing] , ZHENG Ye', WEI Yibo?>, WANG Dan', LI Xuanzhen', FAN Guoqiangl

(1. College of Forestry, Henan Agricultural University, Zhengzhou 450046, Henan, China; 2. International Education
College, Henan Agricultural University, Zhengzhou 450046, Henan, China)

Abstract: [Objective] While trees can accumulate heavy metals, their accumulation characteristics are
currently unclear; this, to some degree, restricts the application of the technology of using trees to remediate
heavy metal-contaminated soil. This study was designed to explore the cadmium (Cd) accumulation capacities
of five greening tree species. [Method] The Cd accumulation characteristics of different parts of various
greening trees (Paulownia fortunei, Catalpa bungei, Platanus acerifolia, Populus nigra, and Salix babylonica)
planted in Cd-contaminated soil were analyzed, and the total amounts of Cd in the trees were determined.
[Result] All the tested trees had a certain Cd accumulation capacity, and the cumulative amount of Cd per tree
ranged from 43.01 to 886.28 mg- plant™'. Among the trees, S. babylonica had the highest accumulation amount
of Cd (886.28 mg- plant™), followed by Populus nigra (392.51 mg-plant™"). The Cd accumulation ability varied
among different tree species and parts, with concentration coefficients ranging from 0.07 to 0.56, 0.10 to 1.24,
0.06 to 1.04, 0.32 to 1.58, and 0.06 to 0.97 for different parts of Paulownia fortunei, C. bungei, Platanus
acerifolia, Populus nigra, and S. babylonica, respectively. The concentration coefficients of most parts (except

for the stem bark) of Populus nigra were higher than those of the other trees. The Cd concentrations in the root
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bark, stem bark, and branch bark of all trees were significantly higher than those in their corresponding root
wood, stem wood, and branch wood (P<<0.05). A highly significant positive correlation was found between the
Cd contents in different parts of trees and those in the soil (P<<0.01). [Conclusion] The tested tree species
accumulated Cd mainly in their branches and stems. Paulownia fortunei, C. bungei, and Platanus acerifolia
accumulated Cd mainly in their branches, while Populus nigra and S. babylonica accumulated Cd mainly in
their stems. Populus nigra and S. babylonica displayed higher Cd concentrations, which are the preferred tree
species for the remediation of Cd-contaminated soil. [Ch, 5 fig. 2 tab. 23 ref.]

Key words: trees; cadmium; total amount of accumulation; concentration coefficient; soil remediation

WR—MAEFNERICE. (e E S YRRIGAAE AR, MRS ERRE 7.0%, A0
PRI TG e 2 — o R HErP 4R T O B eI AR, 1T X A B A (R A R 1) 4
EO PR R R X S e R B

MYEE ERAAEYRIR LRI ESR, RAERLEPESEN AR BEH
ARE BHAEZG ., g, SORIS S, SA KRG R ENEBE ., Bar, ZRHEARMEY TS
52, BN Y4B Bidens pilosa TE58 T 040 2.66 mg-kg ' IO+ K 60d J5, BHERECK 4.16, X+
BRI 2R RN 4.3%~6.29% . P 5K Sedum plumbizincicola 165 B /3404 0.55 F1 1.85 mg-kg ' Y
T EAERKE 3 m i, BE RSN 37.15% F1 21.829%Y, (B A WAEAE R W N L B AR
B RS A FRRMESE R AR, AR KR R . R BERARTTURRESE ., K
AGRSED KB M Ulmus pumila TE53 50553500 10.00 mg- kg B H3EPARK E 7mBF, R ZZHIHH
R BN 1.2, 2.42 F1 4.74 mg-kg "0, JREETRAR P E 48 i 50T BEIK T AL RS, (R
T AEg Rk, HERARTT S THMAEMEY, mMHESE —-HIEATAS, kAN,
S TV HE . SRR, AAMYIEHERARA YRR, REASYSE, 7T
FRee Z 500N, AES RIS B E b R RN, SR, ST IR W58 K Z 41 XHR
BK, X LG5 R A AT 5 i A A

ARG B T AET5 G - AR A A9 WM Paulownia fortunei. WkB Catalpa bungei. %% K Platanus
acerifolia. 4% Populus nigra F1FEW Salix babylonica 55 5 Fp#F, Z3AT T 48 1E HA R AL AY9 4345 R4
HOAE T AN [RB A F 4 2 R AR A BB, B 7E 0 & Bt AR B B Skl [RIRH oy v [ 475
Yo+ A TRE B B A AR R R
1 HRRX 5%

1.1 HRXHER

F5E XA T 28 305 e i Tl F . M@ B 2 K, U4 B, AR, e, # K
WIREE, AN 155 C, FFRFEKEN 567.9 mm, P14 3 & RShEY R E A =%, %
DX A 1A . AR . B K . BEAGRIEEML TARZEAR (F- 2013 4R AT e AR ), MIEH 10 a, BRATHE
N AmxSm, ARUCRFERE N 2023 45 7 H 21 Ho REEMBIEOAR . i . A SBAG A TRATN 4 3 1) 4 I
BRI 1.91, 2,90, 4.04, 10.27 136.37 mg-kg '

1.2 REEITRFEFERE

BEALLERETS s 149 AR AR AR . B . B . B RIIENIA S bR, HBRINA RS . SREMIE
PIRERL AT AT L AR B . BB ZER . ZERE . AR RURM 8 RSy, ArBIBEAMEES . 2R IR
WA T SRk v B 5 A e B3, 2R BURE R /INA 4 emx4 em. AGRE . KGRI (4 SRR o B A B Mb TAT 3~5 m
W . IRIARAR . B PO B DI ERAR 0~20 em HIERESL, TR EHEARE LS,

1.3 EREHENE

FH A SRk ohe s B 25 TR RE AL R 1 A U 1 R A5 Y, RIS 2SOkt 3 3, BT KRR
M CAHERR 105 °C 2855 30 min J5, 75 °C LT EfE&E . MM BTG, SC AR S AL A5 i
FEFHEREENLIE — 2P B, 2o 0.149 mm G, RN AHPAE S 40 3 it 4380 (B T I AR /N, MELLAR



754 WroIL R R K A R 2024 4E 8 F 20 H

B, HUEAENE); B3RS AR, Thihksk . . 290955, FIABRIERED 0.149 mm 7, HF
S A o O

R R FH AR R - R - S TR - o S R A T A EA T A, (0 3R b i s Al it A, A
BB (WFX-200) I 52 A 38 b 19 50 53 & 5 5. A8 90 B b FH A TR -2 S0k &0 (mgy g sy s = 100 1)
T, 2T RIS AR AR S FH LR & 45 B AR S5 (Avio 200) 102 7 o 734
14 HEYREERHBITE

X ER 0 & R (F) IR AU T+ F = Conge/Cooite FoH1: Clarger B AR AL 5 5 12 43 515
Coont T IEHA T 5348
1.5 #EYMAESHMABASEITE

TR B AT o R = mpar/mygaro FeH: RAAHXS &5 5 mpay AP IR ALY FAF 2
iy M AHEPITERR B
1.6 EYEYERESELEITE

R S A K T AR A A AR B [RIEB A7 B g AR A= U1 bR L REER . ZEER AR ER T 2 A
A3 TN o A, PRI PR O I SRR 3 L S L SRR RUAR S A A A B, FH S
BB RIS S AR AR 5
1.7 #iiEsbiE

K H] SPSS 23 HEATE AL B K B PR 2 5 22 34T, R Origin 2022 1R K.

2 HREHAAHM

2.1 AEHFHIERITRAE 8

FU AN [ AR o 350 40 A o e o B0 B (P 1A M R (R4 o o B i, 3K 10.52 mg-kg ' H:
WA, ik 7.59 mg-kg ' MM H A0 57 B BRI, ﬁO%mg@<mgﬁwmm%ﬁm ik 7.45
mg-kg™'; HUCRB, Lzmmg@ TR AR R 4 B BRI, M 0.23 mg-kg'o X I B AT
PR B BB o B B . YA R B 43 B 35 R IR (P<<0.05),  HAAth AR A R B R4 2 8] G i 5 2%
ﬁothﬂW*W%m*%%ﬁkﬂ@Hm Bt hE R R, 15 1.005 HUORHR, ik
0.71; FEMIN: 7 & L REE/N, 029, B E e R GRS, 15 0.98; HUCRMB, ik 0.505
AR & 4R R AR/, 0130 XTI 7 R Y B AR R BRI . Mok . A LR B E R R
BOOR TR, BAARMRE &£ R T Ao it B s 4 25800 % = TR (P<0.05), BRA.
Bt F S5 E SR ERARE

12 A N 12 g
10+ B 10 b ﬁﬁﬁ?
E;O ] L Ba Aa 08+
g =] 5
= 6 §06
R 1
i 4 - 0.4 + c
E% Ca Ba Ba
a
o =182, 0
JELA i) B ey TEA) JELAR L) %% B TEA)
R} Tl B} i

I 1 o o
AN[F) /NG B 2RI [ — W R A ) £ 5 5T e 23 ORI & 4 R 02 5 S 35 (P<<0.05): AN IFIR 'S - BER R AN IR A 7 2
Vi) 55 o B BRI e B R B R R 35 (P<<0.05).
B 1 REMFTIRG48 725 HAE E 7K
Figure 1 Cd concentration and concentration coefficients in leaves of 5 tree species
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Figure2 Cd concentration and concentration coefficients in branches of 5 tree species
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Figure 3 Cd concentration and concentration coefficients in stems of 5 tree species
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Figure 4 Cd concentration and concentration coefficients in roots of 5 tree species
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Table 1 Biomass of different parts of the tree and the whole plant
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T 10.52 18.82+4.05 a 9.32 65.48+19.94 a 18.69 591.29+197.21 a 16.48 210.68+59.93 a 886.28+281.11a
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Figure 5 Distribution of cadmium in different parts of 5 tree species
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