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Effects of different types of halophytes on the concentration of cadmium in coastal

saline soil
YI Liangpeng”® , WANG Zuwei

College of Urban and Environmental Science, Tianjin Normal. University , Tianjin 300387, China

Abstract ; In order to utilize saline soil polluted with Cd in the coastal region, the experiment was conducted to analyze the
differences in accumulation of Cd by three types of halophytes and to determine the effectiveness of the different halophytes
in the remediation of saline soils polluted with Cd. The study was conducted using pot experiments in a greenhouse, and salt
accumulating, salt secreting, and salt avoiding plants were used as the study subjects. The halophytes were planted with
supplies of salt and Cd, and the bioconcentration factor, translocation factor, biomass, and Cd content of the above ground
parts and the root were investigated after 60 days of culture. The results indicated that different Cd contents in the soil had
little effeet on the growth of Suaeda glauca and Phragmites australis, but had a greater influence on the growth of Limonium
bicolor. The variation. of the Cd concentration factor in the aboveground parts of Phragmites australis was not significant, and
the percentage of Cd uptake in the aboveground part was higher. The translocation factor in S. glauca and P. australis was
greater than that in L. bicolor; the translocation factor in S. glauca did not change significantly with the change in Cd
contents in the soil, but it increased greatly in L. bicolor. Among the three types of halophytes, S. glauca had the highest
potential to remediate coastal saline soil polluted with Cd, which may be related to the physiological type of this halophyte

as salt accumulating plant. Among the three types of halophytes, P. australis accumulated the highest total amount of Cd in
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the aboveground parts. Therefore, P. australis can be used to remediate soils that have lower Cd levels.

Key Words: coastal saline soil; halophytes; cadmium; concentration
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Table 1 Main chemical characteristics of the salt-affected soil

gty A BT 2 Al AE 2 A i vel
Total salt/ - Organic matter/ Total N/ Alkali-hydrolyzable Available P/ Available K/
(g'kg) P (g/kg) (g/kg) N/ (mg/kg) (mg/ke) (mg/ke)
8.76 7.21 12.13 1.02 68.32 21.66 87.34

1.2 LTk

Wl 28 g 1) ke AR AL, e R BN AT 1 88 4 kg, SR G HEAT 300 55 7 1 ik
B B — AR B R R R S MR A KT, BRI TE RO AR R 2 A4 , S 0 i DL OB
R—KEMAREER CA(NO,), , il B E (LIAiITH5E) 2090i58).0,3,6,10,15 mg/kg, B ALBR % 4
ANEE, CA MR, YNGR A 55, i T b M 2  SNRRTE R & R AT
BRI, SMEEIEA LIS 20 30 d, R AR A4S AR S AR B A R e R —E
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Table 2 Effects of Cd contents in soil on the dry weight of aboveground and root system of three halophytes
My EARTE ML T

i(jiig ifii?igi Dry weight of the aboveground part/ (g/7) Dry weight of the root system/ (g/%%)
i ) Wik — @R 7 Bk — b i
S. glauca L. bicolor P. australis S. glauca L. bicolor P. australis
0(CK) 21.54x1.24 a 42.26x£1.25 a 31.29+2.11 a 12.65£2.35 a 16.36+1.36 a 12.23+0.68 a
3 22.15£2.05 a 39.31+2.36 a 32.46+2.40 a 13.21+1.54 a 15.52+1.64 a 10.57+1.31 a
6 21.69+0.49 a 19.26+2.54 b 28.75+3.12 a 12.62+1.17 a 7.58+0.83 b 11.68+1.81 a
10 22.14£1.50 a 13.75+1.64 ¢ 29.64+1.22 a 13.75+£0.95 a 6.32+0.59 b 11.24+0.82 a
15 21.11£3.21 a 9.88+0.58 d 16.61+0.98 b 12.16£2.26 a 4.15+0.21 ¢ 6.43£0.24 b

RRAVINEG FRFFRTE P<0.05 (KT 255 3

2.2 A[EIZEBIER A AT A3 b AR I AR Y L

MR 3 WT LA 7 e i o B AR B b P 0 B R B e b R S R N A
PRt b o040 S AN 3 I S P R R BRI, S AR AR S R R SR N AT . kb I R
S FIRR P A4 5 % e B R B R A R I, X TR BERE R R S A SN, AR
PR AFVRR P 14 5 e A S K (B S M R P 0 R LR A (kb I R ER B A, 3 b
R 3t b R B AT T R R A R, UK 3 R AR R B R ER A R AR
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PRI B AR AR BN AR SR L b R RSB AR A M R i S ZE ARG . e By
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Table 3 The Cd contents in different types of halophytes
M bR S

ARG

'fﬁ%ﬁ‘?@ . e E/J/E\i Cd contents of the aboveground Cd contents of the root
Species Cd contents of soil/ (mg/kg) part/ (mg/kg) system/ (me/kg)
ZE S. glauca 3 34.69+2.36 ¢ 68.36+5.12 d
6 42.09+£5.17 b 76.51£2.69 c
10 50.42+2.14 a 85.74+4.67 b
15 52.16+£3.42 a 98.53+5.26'a
ZAAKMALFT L. bicolor 3 22.54+1.54 d 60.26+4.46 d
6 28.35£1.67 ¢ 72.16+£3.58 ¢
10 35.58+1.58 b 85.34+5.61 b
15 51.24+3.44 a 97.36+£2.46 a
i3 P. australis 3 10.50+0.29 d 17.13£1.81 d
6 20.36£1.25 ¢ 38.48+2.36 ¢
10 31.53+0.39'b 57.31+4.58 b
15 43.24£5:27 a 64.56£6.14 a

AL AR A B8 1) S A ORI A A 25 A G ik 5 AR o, i 36 4wl 3 M) b, 1A [R]
e A Y e P AR K B B R R R A T B AR LR T A I E R S R S R AR
re I B SN, B A AR PR AR o3 RGBSR 1 R B R R L A R A T
R AE AR LR A BN GE A SR AR MR A L0 e o B R P R B R LR R
B3 i1 35 0 11 el B 3 AR A PR T A 11 469 —49% , 1 FLAS [) 4 5 2 1) 1 398 25 AN K e kb aft 7 |
PRI ARG SR SRR P BT B0 50% 22T S b R0 A Y S AR IR Y BT SR Y 55%—66% . ML)
R AT R AR 3 bR A A IR 5T S W 1D R D R AR B ) ML S AR AR A Y fiE
AR 3 FlvRE A M L B i oy B TR 5 B R A 40%—65% 2 18], R W] 3 Fhh A AR ) M 13 v it
WA B R ZIA 172 Bk 2] T B3R o3 [ AR & SRR p il e

x4 AEXRBHLLEEYH FBSMIRTRBREH S E LK
Table 4 The total amounts of Cd in different types of halophytes
Hh bR A

Cd total amounts

¥t it i
Cd contents

of soil/ (mg/kg)

R
Cd total amounts of

the root system/ (g/ &)

FE AR
Cd total amounts of

the plant/ (g/%%)

o b AR 4R

Percentages of cadmium

GIR/LES
Species of the aboveground

part/ (g/%%)

in the aboveground part/%

3% S. glauca 3 0.7684+0.0152 ¢ 0.9030+0.0254 b 1.6714+0.0831 b 46.0

6 0.9130+0.0141 b 0.9656+0.0547 b 1.8785+0.1952 b 48.6

10 1.1163+0.0782 a 1.1789+0.0691 a 2.2952+0.2646 a 48.6

15 1.1011£0.0691 a 1.19810.0719 a 2.2992+0.0743 a 47.9

AL L. bicolor 3 0.8860£0.0514 a 0.9352+0.0782 a 1.8213+0.2514 a 48.6
6 0.5460+0.0542 b 0.5470+0.0942 b 1.0930+0.0147 b 50.0

10 0.4892+0.0368 b 0.5393+0.0428 b 1.0286+0.0464 b 47.6

15 0.5063+0.0257 b 0.4040+0.0144 b 0.9103+0.0562 b 55.6

P52 P. australis 3 0.3408+0.0912 d 0.181120.0254 ¢ 0.5219+0.0125 ¢ 65.3
6 0.5853+0.0415 ¢ 0.449420.0654 b 1.0348+0.0587 b 56.6

10 0.9346+0.0251 a 0.6442+0.0356 a 1.5787+0.0698 a 59.1

15 0.7182+0.0635 b 0.4151+0.0842 b 1.1333£0.0721 b 63.3
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It HAR2E S 3 0 TR R — G e I R 7 A 2 S AR X 4 T A B T SR T R I L R X Y AR
Yy 4 PR ¥ TER AR A0 6 B 55 b 388 23 AH [], AELRR S 9 A e 4 R - BH S DR 1 b b8, 156 1 3 T 9 20 8 B
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0.50—0.60 Z [i], JLMLBER 22K T @b i F 5 78 280, TEAS R4 & 5 09 A S rh i 54 7% RECE A
2 IR TERCE AR N I 43 BCAS 32 T iR S BE U RE I, I IR 1 A RBCRETE 3 AR S 3
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Table 5 The Cd BCFs and translocation factors in different types of halophytes
TR S b A ik 4E HEFR A= Wit 4 H 1

:Epﬁigﬁ C<.l contents of BCFs of the BCFs of the Tranjfjii%mrs
soil/ (mg/kg) aboveground. part root system

W% S. glauca 3 11.56+2.10 a 22.79+2.69 a 0.51+0.02 a
6 7.02+0.59 b 12.75+1.15 b 0.55+0.04 a
10 5.04+0.67 ¢ 8.57+0.86 ¢ 0.59+0.09 a
15 3.48+0.25 d 6.57+0.42 d 0.53+0.05 a

ZAAAMMRE L. bicolor 3 7.51+0.69 a 20.09+1.27 a 0.37+0.01 ¢
6 4.73+0.57 b 12.03+1.46 b 0.39+0.04 b
10 3.56+0.61 ¢ 8.53+0.82 ¢ 0.42£0.06 b
15 3.41£0.24 ¢ 6.49+0.64 d 0.53+0.08 a

P2 P. australis 3 3.50£0.65 a 5.71£0.41 a 0.61£0.02 a
6 3.39+0.37 a 6.41+0.85 a 0.53+0.06 b
10 3.15£0.62 a 5.73+0.96 a 0.55+0.08 b
15 2.88+0.91 a 4.30+0.71 b 0.67+0.05 a

3 iR

S AR T OCR Y RN RRE| — 2 R iR R IR A KRR E RN Y
R AT YRR AL UM AR A RO M AR T e L3R TR R it
RSB ] B 4 A AR B TR, 2 AR ) E A6 1 50 i O B i J ok B2 8 IR AR I, AN HH BRI B 1) 52 75
FREART o AB TR A TR 32 DR S 1 Y ViR AR ) R 2R [ I A i 22 5, B 9 e {1 e B 1 i o 5
SEAR W ) HE A — s AR EVE T B e v B ) 2 B IR B0 D65 27 0, TR N 78 37 W0 o ) o 7% -0
B SRR AR T AR S, R T A 3 S G T R A FARS I A | T
FIFF 2B RN, Uil 3 A b bR ER A A — (ki 55 A X 48 A9 RS 52 PR AR T e PR R, 33 AN T
TR0 5 A SRR R AR AR ) A I TERE IR, AT RE R A D B S ST Y SRR SR AR R A S AL R, RE R
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