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Study on the Uptake and Enrichment of Cd from Soil in Two-year Old

Poplar Trees Under Leaning Plantation
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Abstract Poplar is the dominant tree species in the dendroremedration of Cd. Tension wood has some
microstructure features, such as the colloidal layer and large micropores in cell wall, which may be conducive to
the accumulation of heavy metals. Poplar 69 (Populus deltoides ‘Lux’ (1-69-55)) was selected to study the uptake
and enrichment characteristics of Cd in the two-year old leaning planted (45°) poplar trees with a focus on the
trunk wood through pot experiment. The results showed that Cd had no significant effect on the growth of the
poplar trees, and the Cd content in different parts of poplar increased with the increase of Cd concentration in soil.
The cadmium content and enrichment ability of leaves were the highest, followed by bark, roots, branches and
trunks, with the average enrichment coefficient of leaves and trunks being 1.45 and 0.58, respectively. In the trunk
wood, longitudinally, the Cd content in the top trunk wood was significantly higher than that at the middle and
base heights. Radially, the Cd content in the opposite zone was slightly higher than that in the tension zone, and
that in the wood near the bark was significantly higher than that near the pith.
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Table 1 Height and basal diameter of the two—-year-old poplars in each year under different Cd treatments

b M5 /em Tree Heights Hb4% /em Ground Diameters
Treatment 2018-11 2019-11 2018-11 2019-11
Co 123.00 + 8.00ab 150.77 + 9.65a 1.40 +0.16a 1.66 = 0.07a
Cl 142.67 + 6.81a 163.47 + 13.10a 1.00 £0.11b 1.42+0.13a
C2 122.67 + 9.02ab 131.07 + 13.05a 1.02+0.18b 1.41£0.13a
c3 116.00 + 8.89b 134.10 + 22.86a 1.02 +0.25b 138 +0.16a
c4 115.67 +22.28b 137.47 + 40.80a 1.17 +0.26ab 1.44 +0.16a

T R PR NG FREFRR A RIAE B 22 55 2% (P < 0.05),

Note: different lowercase letters in the same column indicate significant difference at different concentrations (£<0.05).
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&2 AR Cd RELETHEEMBPEMARIAL Cd ZE mg - kg

Table 2 Cd concentration in different parts of the two—year old leaning poplars under different Cd treatments

QbR AN[FFRA Different parts
Treatment FHE Root i Ez Bark BT Stem #A% Branch Bt Leaf
COo 1.57 £0.32dC 2.54+0.92dB 0.48 +0.45dD 1.50 £ 0.32dC 3.80 = 1.89cA
Cl 9.98 +3.97bcC 13.42 +2.78cB 7.32 £2.56cC 7.74 £ 1.99¢C 17.45 £ 2.99bcA
C2 5.62 +2.89¢dB 16.33 + 4.96cA 7.16 £ 2.53cB 10.20 + 1.24¢cB 19.42 + 5.97bA
C3 15.82 +0.67bC 27.19 £ 6.13bB 15.80 +4.37bC 15.07 £ 3.05bC 41.55 £ 9.85aA
C4 39.18 + 8.15aA 41.58 + 8.61aA 20.75 +7.58aB 24.68 +3.13aB 50.07 = 14.19aA

TE: MRaE N EEEFR, AR/NGTEE (a, by o, d) FoRE—AARMRERA REW2ER, RRKEFEE (A,
B. C. D) FIRF—REARFROZ A BEEER (P <0.05).

Note: according to the least significant difference test, different lowercase letters (a, b, ¢, d) indicate significant difference at different
concentrations of the same part, and capital letters (A, B, C, D) indicate significant difference in different parts at the same con-

centration (£<0.05).
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Note: according to the least significant difference test, different lowercase letters (a, b, c, d) indicate significant difference at different
concentrations of the same part, and capital letters (A, B, C, D) indicate significant difference in different parts at the same con-
centration (P<0.05).
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Fig. 1 Cd concentration in the bark and stem of the two-year old leaning poplars along the height under different Cd
treatments :(a)bark;(b)stem
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Note: different lowercase letters indicate significant difference at different concentrations of the same part, and different capital let-
ters indicate significant difference in different parts at the same concentration (P<0.05).
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Fig.2 Cd concentration in the stem and bark parts of the two trunk zones of the two-year old leaning poplars under
different Cd concentrations:(a)bark;(b)stem
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Note: different lowercase letters indicate significant difference
at different concentrations of the same part, and different
capital letters indicate significant difference in different
parts at the same concentration (£<0.05).
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Fig. 3 Radial distribution Cd concentration in the stem
of the two-year old leaning poplars under different Cd
treatments

2.5 {HfHFHIT Cd HEEMEIZAE

BCF g% 3/ A 40 M 48 i W i i s 4 1 4
JREIRE S, M2 3 RN, BRAHRAN, iR R
AR Y B BCF B & Cd Ab B 1 T =

AR, Ui BAR BRI 2 A Cd 1Y
I ALk 247 7 Ak 3V B 1 T s i e (L 2.2, 2.3,
24 F12.5), {HXF Cd i iy mIF A5 1% Cd
Y B BN R e ), 3 BCF B ik 3k FE A . A
[] b 2L rh AR AR SR 25 FR LAY T34 BCF 4 T
021 ~ 349 Z i), SRR TIF2HA CdmRH
PERERY AR ) 22, (B ER R T—F A miRH
U A AR AE C1 Y BCF {4 {228 3 T 1A
HE PR ) BCF A, HYJRF 1.0 (£3), Ui
HI7E 5 mg/kg 2247 AR EE RS, AT Cd iyl
FIE SERE 1 . BCF 7EMiRMA M AR BN 225
PR, RIS BCF ok, HRE
AR, AR RIS T (9 BCF {ife/h (£3), 5
PRI E 4 Cd IRE TRk, ARCRIR 145055 .

TF /R 542 @ CEAB PR P F AR50 1 b3 57
IERRE T, 24 TF>1 B, AT UERA 2 1350 07 X
Cd i iz M Eme 1. R4 T8, A
b A7 B A [R] B AL - 4 TF B A T 0.53 ~ 4.04 Z
B, BE R CdREMTHR, &0 TF [HY
FM K C2 > C3>Cl > C4, U+ Cd e
FERTRES 2 Cd ZEMRHA M N I E R s, (HiX

SIS 3 Cd AL EE BE R LB, A
KEBAITE C2 1) TF YR T 1.0, HIgWE S T
TEH A PYRER TFE (£ 4). KRR TFA
MR, WitRE, HROIW R, REBCRTRT
&A%, B TR T4, He A TF ¥EH S T 1.0,
VLA b _E 255007 1 32 e T AR

3 HRSiHip

SINIR Cd IR S IR 9 4 2 AR A B R s R
T K BT A AR, i LAz R AN [ A5z
(9 Cd & BE b Cd e R Ry i 35 5,
UAWBURHZ X Cd A 80 AR 32

Ay Cd Bt s, HUCER R AR
PR BT IE R R, BURME IR Cd &
AR B B B R AR YRR, TR DA
o FEPAEAE I RN ZE SR T, Cd B 7%
PEL I bk, X RBUER R, i B
SHBZ MR MR, BES Cd T4
&, ENRERSEY), FEM TR Cd FEA
W B R T INER L Cd Bl K 43 IR Y
TG R — Rl AR R s diiE Ry, e
T T RBUAXT £ . Cd RT3 it S LRIA T2



SR B PARURHAE (AR ISOR 8 4 - SRR AR T 52

& 3 AERE Cd 4B TR E A MMFR A BBy BCF

Table 3 BCF of different parts of the two-year old leaning poplars under different treatments of Cd addition

b IR Different parts
Treatment W Root #f Hz Bark #T Stem #4% Branch - Leaf
Cl 2.00 £ 0.79aC 2.68 +0.56aB 1.46 £ 0.51aC 1.55 £ 0.39aC 3.49 £ 0.60aA
C2 0.28 +0.15bB 0.82 + 0.25bA 0.36 + 0.13bB 0.51 +0.06bB 0.97 + 0.30bA
C3 0.32 £0.02bC 0.54 £ 0.12bB 0.30 £ 0.12bC 0.30 £ 0.06bC 0.83 £ 0.20bA
C4 0.39 + 0.08bA 0.42 + 0.09bA 0.21 £ 0.08bB 0.25 £ 0.04bB 0.50 £ 0.14bA
T 0.75 1.12 0.58 0.65 1.45

T ARVNG FRER IR [ — S AL AN R e B2 ) A S PR 22 5, AR RS R 3 [l — e B A [R] R =2 o) A 35 1k 22 5
( P<0.05 ),

Note: different lowercase letters indicate significant difference at different concentrations of the same part, and different capital let-
ters indicate significant difference in different parts at the same concentration (£<0.05).

F 4 RERE Cd 412 T FE £ MG AR EBALA TF
Table 4 TF of different parts of the two—year old leaning poplars under different treatments of Cd addition

b A[FFAL Different parts
Treatment # iz Bark BT Stem Fi#% Branch R0t Leaf
Cl 1.42 £ 0.35bB 0.78 £ 0.28bC 0.82 £ 0.24bC 1.87 £ 0.55abA
C2 3.35+0.58aA 1.45 +0.26aB 2.24 + 1.40aAB 4.04 + 1.28aA

C3 1.72 £ 0.39bB 1.00 + 0.27abC 0.95 + 0.16abC 2.62 +0.57abA
C4 1.06 £ 0.12bB 0.53 £ 0.18bC 0.64 + 0.06bC 1.28 £ 0.24bA
] 1.89 0.94 1.16 2.45

T AE/NG FRER IR A — IR A R B2 ) A7 P22 e, R Rl KRS b 3R ) — R AN () 6 =2 ) A7 8 3 1 2 S
( P<0.05 ),
Note: different lowercase letters indicate significant difference at different concentrations of the same part, and different capital let-

ters indicate significant difference in different parts at the same concentration (P <0.05).
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