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Abstract: An investigation was conducted on the typical plant community and collected the soil and plant samples in

different sampling sites in the wetland of Poyang Lake and Lean River. Plant community characteristics and the domi-
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nant plant community in different regions of Lean River were evaluated by using important value method. The con-
tents of the heavy metals copper,lead and cadmium in the dominant plants in different habitats and the root zone soils
were determined in the laboratory by using physical and chemical analysis methods, and the enrichment characteris-
tics of heavy metals included copper,lead and cadmium in the dominant plants were evaluated by using bio-concentra-
tion factor (BCF) method. The results indicated that the main wetland plants were dominated by herbaceous plants in
the sampling sites and 124 species in total were found in the different sampling sites, including 2 families, 2 genera
and 2 species of ferns, and 40 families, 97 genera and 122 species of seed plants. In the survey sampling sites,
Rumex japonicus, Polygonum orientale, Gnaphalium affine, Astragalus sinicus and Boehmeria nivea were the
typical dominant plants which had strong enrichment ability of heavy metals. The heavy metals determined results in-
dicated that the contents of copper and cadmium in some dominant plants’ root zone soils exceeded the third class of
the soil environmental quality standards. The highest content of copper in plant root zone soils was 824,03 mg « kg™
and the highest content of cadmium in plant root zone soils was 5.03 mg * kg'. And the five dominant species showed
hyperaccumulation ability to one or two kinds of the heavy metal pollutants including copper, lead and cadmium. For
example, Polygonum orientale had strong accumulation ability on copper and the highest content in P. orientale
reached to 148.80 mg * kg ;another kind of dominant plant is Gnaphalium affine , the bio-concentration factor values
of the three heavy metal elements were much more than those of other plants; the maximum cadmium content in
G. affine was 15.17 mg * kg and the maximal value of bio-concentration factor value was 19.14, which was more
than 10 times higher than those of other plants, which showed that G. a f fine possessed basic characteristics of accu-
mulation on cadmium,and which also showed that G. a f fine had the characteristics of co-accumulation on copper and
cadmium with higher tolerance, Astragalus sinicus and Rumex japonicus also possessed copper and cadmium co-ac-

cumulation characteristics, The five dominant plant species had certain reference values on the ecological restoration of

34 %

heavy metals copper, lead and cadmium pollution on the wetland of Poyang Lake and Lean River.

Key words: Poyang Lake; Lean River; wetland plant community; heavy metals; enrichment characteristics
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Origin BHA41EE .
2 HREHHN

2.1 YR ENDFARRIE

FEFR VAR AY 15 MR, SRR BB HIAE Y 124
F, EEEARMY N E, B2 H0E YR8 X R MR
BT WHGH , DR TR A . Hob BREEY
2R 2B 2 PR FHY, B FAEY 40 B 97 B
122 %, MTHEYTEFHEY 3R 148 21,
T 35 A 81 & 101 . FTAEMIBEY
MASRZUBAESPEEY N E, AR T
MAEY KA, KR E 1R 1R 1 R
(3K Nymphoides peltatum) LK BN 1 Fl
18 1 F (& ®E% Ceratophyllum demersum), T
FHEY D, L3R (Compositae) K & £, 3L 18 B
24 Fh, HE2FAEEYMAEN 19.35 X HKA T
FHF} (Cruciferae)8 JB 11 #; KA B (Gramineae)
8 J& 10 F; KK AW E H (Cyperaceae) 5 J& 10
fh, B Bl (Polygonaceae) 2 & 9 Fh. B #
(Lamiaceae)7 J& 7 # . & 1T# (Caryophyllaceae) 4
B 4 .2 B (Umbelliferae) 4 J& 4 #. X B3 #
(Scrophulariaceae)3 J& 4 A, % % #} (Rosaceae)3 &
3 Fl Mt 3R (Onagraceae) 1 J& 3 # . % F (Ama-
ranthaceae) 2 |& 2 . 2 #l (Leguminosae) 2 & 2
. X ™ 2 F (Araceae) 2 J& 2 F, & & &
(Rubiaceae)2 J& 2 f . 23K Bl (Papaveraceae)2 J& 2
i VESERL (Violaceae) 1 J& 2 M, X R A B H X
F1R1IMEYHEA 231, SRHEEH 72 X,k
BB 5T X0 b K A M R B DL R — A BUL A RME
HES,MEEARSHA R MESAEGR D,

HRHE 15 AN FEHh o AR Y PP B T B | 25 5 T
EBESITESHBEYHEEBRE 2. AR
2V LLEH . W REN—HHEME B hEY
HETORHRARLS Y EEENRARFE—
R P WAEE— AN, ERB AR
M2 15 M EREHTERT 5 PR Bt
Blef MARZABESEDRBPEEY R, HK
B8 B ( Phalaris arundinacea ) . ¥ B (Rumex ja-
ponicus ) . 2L B (Polygonum orientale ). B fH H
( Gnaphalium affine ), 8 = ¥ ( Astragalus
sinicus) \*= Bk (Boehmeria nivea) JJ F AR (Cynodon
dactylon) AR HEE (Hemarthria altissima) B FEH

®1 FRRT—HEMERHEDTIEDHONBRAR
Table 1 Families and genera compositions of the main
aquatic plants in the wetland of Lean River and Poyang Lake

o B A & BR
R R M RH B % B %
Family No. .of No. of Percentage Percentage
species genus of total of total
species (%) genus (%)
%%l Compositae 24 18 19.35 18.56
+F B Cruciferae 11 8 8.87 8.25
KAF} Gramineae 10 8 8.06 8.25
P E B Cyperaceae 10 5 8.06 5.16
ZE# Polygonaceae 9 2 7.26 2,06
B A Lamiaceae 7 7 5.65 7.22
H B Caryophyllaceae 4 4 3.23 4,12
e JEF Umbelliferae 4 4 3.23 4.12
% Z# Scrophulariaceae 4 3 3.23 3.09
Pl Rosaceae 3 3 2.42 3.09
3R B Onagraceae 3 1 2.42 1.03
HA Amaranthaceae 2 2 1.61 2.06
T #} Leguminosae 2 2 1.61 2.06
K75 AEF Araceae 2 2 1.61 2.06
#EH Rubiaceae 2 2 1.61 2,06
B EF Papaveraceae 2 2 1.61 2,06
ERE Violaceae 2 1 1.61 1.03
HAh Others 23 23 18.55 23.71
B3t Total 124 97 100 100

(Polygonum criopolitanum ). K b & & (Carex
cinerascens ) % WA 1R B 40 P 1 B0 00 AL L I A
STULEMEERPENERER SR EY ML
B M5 (Miscanthus sinensis) . 1.1 7= (Miscanthus
floridulu) . FR B (Echinochloa crusgalli) . B &
(Fimbristylis dichotoma) ¥ ¥ (Lobelia chinen-
sis) EHEBRE (Cerastium fontanum )% B Z 8L
HHFE - ERNERZRERRNREY
L, BRI R AR S ES (UERETS
SREWAIC XM DR 3, H EE AR, &
P H PR B R AR B e PR B TS G (3 L
22 ARXAKEEYRE TIWES B SRBE
MEIAUENL, AEXBN=MELBETE
Cu.Pb.Cd FHIEEYRX L EHESLBSELL
R, HA Pb ALEEA 2.89~9.51 mg »
kg',Cu ZE{LEE Y 3.39~824.03 mg « kg',Cd %
LG K 0.09~5.03 mg + kg'. 5HEWHBFEE
MR = RArE (R, 1996) Ch AR BEAR AR AL 7= A
WEFAKYLEIRAE HE,Cu.Cd RS S
BN ERZRARUER 2.06 £5.5.03 15, Pb B9 &
BT RAR, IR B R = HARHE
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Table 2 Top five dominant plants species by important values and the values in each site of study areas

FE b 4R S MaE(EERH ME(BEEME ME(EEMHE e (EEE B (EEME
Site code Species (IV) Species (IV) Species (IV) Species (IV) Species (IV)
T1 £ a% K ith 2 ErE =R
Rumex japonicus Polygonum orientale Gnaphalium affine Astragalus sinicus Boehmeria nivea
€0.222) (0.212) (0.100) (0.041) (0.028)
T2 BB £ HEER B, il B =
Phalaris arundinacea Rumex japonicus Astragalus sinicus Gnaphalium affine B. nivea
(0.456) (0.072) (0.054) (0.043) (0.037)
T3 LR 7 i FHWE B ith B =R
P. arundinacea Cynodon dactylon Hemarthria altissima G. af fine B. nivea
(0.414) (0.081) (0.058) (0.056) (0.034)
T4 = a ES B ith B HoE
Miscanthus sinensis Polygonum orientale Rumex japonicus G. affine Astragalus sinicus
(0.442) (0.083) (0.053) (0.026) (0.026)
T5 LIk 2 R B ith & FHE —
Fimbristylis dichotoma  Echinochloa crusgalli Gnaphalium affine Rumex japonicus
(0.440) (0.143) (0.053) (0.065)
T6 ELEA AT FBE ¥ AR *pR
Phalaris arundinacea Miscanthus floridulu Rumex japonicus Cynodon dactylon Boehmeria nivea
(0.186) (0.146) (0.048) (0.042) (0.042)
T7 L3 i 1 5 AR S SR BFE e
Hemarthria altissima Cynodon dactylon Lobelia chinensis Polygonum criopolitanum Rumex japonicus
(0.182) (0.100) (0.074) (0,070) (0.044)
T8 SR F HEEE 5 il & a%
H. altissima Rumex japonicus Astragalus sinicus Gna phalium affine Polygonum orientale
(0.081) (0.064) (0.048) (0.048) (0.047)
T9 F B T BT N ErH
Rumex japonicus Hemarthria altissima Polygonum criopolitanum G. affine Astragalus sinicus
(0.102) (0.095) (0.086) (0.075) (0.056)-
T10 FBE En% Rl 2 R FTH
R. japonicus Astragalus sinicus Gnaphalium affine Phalaris arundinacea Polygonum criopolitanum
(0.181) (0.094) (0.071) (0.064) (0.061)
T11 F B B i B ¥ 5F AR EnK RILEE
Rumex japonicus Gnaphalium affine Cynodon dactylon Astragalus sinicus Carex cinerascens
(0.215) (0.105) (0.053) (0.050) (0.048)
Ti2 RUEERE [EES ¥ B Bl il FE K
Carex cinerascens Phalaris arundinacea Rumex japonicus Gnaphalium affine Astragalus sinicus
€0.273) (0.141) (0.081) (0.071) (0.069)
D1 a% FwT ¥ BE B3 it BE a3
Polygonum orientale Viola philippica R. japonicus G. affine Boehmeria nivea
(0.110) (0.100) (0.091) (0.084) (0.074)
D2 £ BEAEMT aE B A 28 ERE
Rumex japonicus V. philippica Polygonum orientale G. affine Astragalus sinicus
(0.159) (0.073) (0.071D) (0.051) (0.038)
D3 ¥ F R EERE a3 BRL ith BT Gl 3
Cynodon dactylon Cerastium fontanum P. orientale G. affine Boehmeria nivea
(0.094) (0.081) (0.054) (0.052) (0.046)

TEAE R B =R F A Cu 400 mg -
kg™ ;Pb 500 mg * kg ;Cd 1.00 mg « kg'. HARKX
RX T3 pH HHEEEZBE KR, K 5.22~7.25,
D1.T10 #45 8 pHEE BB, Kb S pH 2
B Red, D2.D3. T3 M Cu S B AFTARESF
BEX,.HERNEZ CoTBEESLE G . JEKHERK
BRE. Wil TR & F i T7.T8.T9.T10 &K+ &
LR Cd ERBMVEE, TREZFAZHIERDN
KB 3l K HEIE B B R R .
2IMARARABREYEKRANEEESE

MBFRIX 156 MHEA P EEERRK 16 #LHE
HMYPRmEESAERS AWERE MO, Rl

AR CER ECSES S MEBEYHTESR
SEBAM(EL., BRLER ARHEYN LIERS
BHERKERELEREE., —HESLEBTRD.HE
PHBENH Cu M Cd A BEZRERK,.Pb &
MEREE/N, HTHERN Cu EEEEWEL
3, % 148.80 mg » kg , IR AFRMBME, H&
B4 5Ih 145.42 #1137.17 mg « kg, MH¥EA Cd
FEERWEERME,HN 15.17 mg - kg',
GAEMNEIERAHERRARBTERE
A DL.D2.D3 HHYBXLEN CuEERS,
R EAEY LB WU E RN B IR . R
3t Cu EABREHE LSS, MRMELE DI 1%
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Table 3 Contents of heavy metals (Mean & SD)
and the pH values in the plant root

zone soils of the study areas

S H Cu Pb Cd

Sites code (mg ~ kg') (mg * kg") (mg * kg'")
T1 5.97 45,49+ 3.80a 5.63+0.56ab 0.09+0.01b
T2 6.85 74.90+5.30b 5.7340.74f 0.25-+0.06ef
T3 6.53 802.86+30.39¢ 6.26+0.81b 0.09+0.01a
T4 6.38 30.64+3.10cd 4.1240.32f 0.16%0.01le
T5 6.55 188,18%+7.06d 2.89%0.31de 0.19-40.04f
T6 6.64 313.7547.55cd 6.261+0.71h 0.4‘1i0.04a
T7 6.33 243.33+2.54e 7.86+0.52fg 5.03-£0.40b
T8 6.34 61,96+3.83bc 6.6230.55g 0,96 +0.04f
T9 5.64  3.3910.99bc 9.5140.831 4,7610.08b
T10 5,42 68.58+0.14ab  9.3440.97eg 1.5640.73e
T11 6.05 31.1812.68c 7.1010.18de 0.46+0.05bc
Ti2 5.76 22.42+2.15¢f 6.10£0.86{¢g 0.2540.02cd
D1 5.22  220.4940.55b  7.39-+0.68cd 0.20+0.02a
D2 6.96 824,031+£10.90fg 5.50+0.59f 0.2340.04a
D3 7.25 822.99%2.53ab 6.7840.91g 0.3110.03a

H FHERARAESZAMNER FHARRREZR LB EP>0.05),
FHAREREREE(P<0.05, TH,

Note: Letters represent the differences among different sampling sites, the
same letters represent no signilicant differences (P >>0,05) and the different

letters represent the significant differences (P<0.05), The same below.

Cu #BHMA, HIERK,BEY T+ Cu &8
7 D2.D3 53 824.03 M1 822.99 mg « kg B, R
BN Cu BB A BT T B, 45 R R 8 Bt E X Cu
HI R R BT Z M PT BB, A D1.D2 7T L, 3 B X
Cu T Z M58 . #£ T8.T9.T10 3% Cd 54
BEMXE R EMREEESCESEURS, K
M 7E T8 B, g IE Cd & B &%, T10 IFIKZ,
B4 TO WK +3E Cd BiE%) 4.76 mg » kg’
Bf, R EAE T TR CAd 5 RE™ER T7 X
oA EN I FRERDS, NREoHE, kA,
BEhEX Cd RA-EWWE, TECIEEER
ALZERKEEBNER FE. EZ24HAFTEEE
M., S8AEYRE D, RICGAEN 15 MEAEE, B
HEMERSHERPN B3 MEAFESAH.BE
MEBRK,NEERRE.
24 ABEYHRETIRESBHNEEDT
SREEMEHYMED BHE 2B . 23R
M AE T1.T2,. T4, T8, T9,T10,T11.T12.D2 %
9 R R E e B H A SR, TR R R R
AR HF*F Cu,Pb.Cd EAFREERNEEERK
HE, SREENESEEERMNESENEE
P25 5 K 50 A4 XF 1B A, 9 AR 7R B A AR g B AKIK

HEF A T9.T1.D2.T4.T11,T12,T10,T2.T8, %
il &R S P 3 AR S A U B R B R RN
Cu.Pb.CdWEEEHE 2, B3, B 1., Hif, A
2y T8 #E i Cu BE M B EHEF BRI R
3B 4 T BRI R Ph.Cd B &K
MRS, B Pb.Cd BEM B EEERBT X B 4,

6 ok
Pk Cu
5t BIZZR Graphalium affine
b =] Rumex japonicus
ks 41 B W Astragalus sinicus
& =
5 3|
m
2L
i
1 ¢

9 Y1 D2 T4 TI1 T12 Ti1I0 T2 718
SRS Sampling site code

B2 SHEAFREAEDN CaIEE « %7
BEMER P<0.05; » x FRKBEER P<0.01. TR,
Fig. 2 Bio-concentration factors of copper in different

dominant plants in different sampling sites  * represents

significant difference (P<(0.05); * * represents very

significant difference (P<C0.01). The same below.

B 2 BRI 2 D2 S, HoAfth 8 A FE gL
MCuBEBRIBEROEYILFHREHME, &
TO BEE T, 3 MEY N Cu NEEREYI A REE,
HESRBET 4, mHAM& 3,3 AR E
Yt CulEERE IR B A —F . HEER
BRI E LT, B ARREE2UH 3 MiE
YIX Co ¥ RAERBMEREN . HETITEER
BimEmmREEFEE SRS TO FHEK LHENE Cu
BRMA—ENER. BT Cu b 2HEYAERFTE
MEZECE,. W, Rfkxame Rty L8 &=
BN Cu B EEEY.

3k PhEERMEENHEYRRME. &
ERFCH 1.3 BAEHMAE AP RMES Pb W E
ERBBR, £ B E =X Pb B E £ RHEHK
F 1,788 9 MRESAPRIXTEMN P FEREKY
BB WX,

HEAEFL RME. FH Eo8NCAdNE
EREIER, 9 MREESP BN ERMER CdWE
EZBHRKT 1, BHESNS CANEERERSHE
BE 1914, BAKE N 1,63, FEHME =X Cd §
BEEFAB B SE SRR 6.87 #1 11.03, B & X
Cd WEE REMRAKE S A H1.00/10.24 , = AP 4H
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Table 4 Contents of heavy metals in the five dominant plants in the sampling sites (Mean®SD)

A Polygonum orientale B.M B Gnaphalium affine

2% Rumex japonicus

Bk Boehmeria nivea

BRH Astragalus sinicus

S
Site code Cu Pb Cd Cu Pb Cd Cu Pb Cd Cu Pb Cd Cu Pb Cd
T1 6.95 1.20 0.82 11.98 7.35 1.38 2.47 0.47 0.15 1.20 0.69 0.09 9.71 2.42 0.95
4+0.78c £0.03a £0.02f F1.19ed 0.56c £0.24ef =0.25bc £0.03a +0.0la +0.08a £0.15¢f +0.0la £0.20a 10.48ac +0.13b
T2 22.58 0.97 3.25 13.69 2.48 1.16 7.39 1.32 0.08 17.20 1.86 1.02
+3.36fg +£0.29b £0.25a +0.63cd £0.23b #+0.13a £0.68af +0.31b +0.02a =£2.06 +0.10b +0.18c
T3 52.05 22.35 1.10 13.80 2.35 0.14
+2.67ef £1.32¢ +0.04a +1.74ef £0.45¢ £0.0la
T4 0.71 0.39 1.16 13.95 0.74 1.32 12,98 2.14 1.09 0.84 0.84 0.79
4+0.08a +0.03a £0.24e £0.56b +0.16b +0.24b +1.04d £0.41b +0.09b +0,07 %0.42ab £0.17¢
T5 14.69 1.05 1.48 4,42 0.54 0.35
+0.94cd £0.09a +0.30b £0.75ac +0.06a +0.04a
Té 7.03 1.22 1.62 12.19 2.48 0.42
+0.96ae +0.42¢ +0.12¢ *1.00ac £0.16ef +0.09¢c
T7 15.78 2.43 1.84
+1.19b +0.07a =+0.02a
T8 1.50 3.45 0.25 22.80 3.59 15.17 12.53 2.08 4.67 15.54 2.09 1.32
+0.27b +0.41b +0.04a +2.68ef +£4.73g +1.31g £1.46cd +£0.60f +£0.04a +1.16 £0.44ac £0.15¢
T9 15.54 0.69 1.57 7.23 1.35 1.40 9.31 2.73 1.05
+1.30ac £0.10a £0.07a +0.12c £0.34d +£0.0la +1.16 £0.44ac £0.16¢
T10 17.94 0.58 7.75 14.66 1.47 4.76 13.82 0.96 1.14
+1.11ab +0.12 +£0.31b +1.76 =£0.04a +0.35¢f +1.65 £0.32bc £0.09b
T11 46.50 2.54 14.76 1.53 1.85 2.71 2.34 0.86 0.86
+1.41df 40.09a =+0.62¢ +0,21a £0.54f £0.09¢ #+0.21 +£0.07b #£0.03a
T12 1.70 0.74 4.86 0.86 1.45 1.01 0.73 0.54 0.53
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+0.53¢ £0.44c +0.02a +1.40c £0.5lc £0.00a +2.00fg £0.12ac +0.03a
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2 1.0 ;
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Fig. 3 Bio-concentration factors of Pb in different

dominant plants in different sampling sites
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Fig. 4 Bio-concentration factors of Cd in different

dominant plants in different sampling sites
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