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Mercury accumulation in five different aquatic plants
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Abstract: To study mercury (Hg) accumulation in aquatic plants and the role of selenium (Se) on Hg accu-
mulation, five kinds of aquatic plants (Paspalum distichum, Echinochloa crusgalli, Acorus tatarinowii, Emilia
sonchifolia, and Alternanthera philoxeroides) were collected from the Typical Energy-Saving Lamps Production
Area in Gaohong Town, Lin’an District, Hangzhou City, Zhejiang Province. Inorganic Hg (IHg), methylmercury
(MeHg), and Se concentrations in different plant tissues were analyzed. Results showed that aquatic plants
could accumulated significantly higher (P<<0.01) of MeHg than THg. The Hg accumulation in different aquatic
plants was also different with the bioaccumulation factor (BAF) of THg in P. distichum for the Hg contaminated
area being 18.9 times higher than Echinochloa crusgalli, 37.4 times higher than Acorus tatarinowii, 72.1 times
higher than Emilia sonchifolia, and 14.8 times higher than A lternanthera philoxeroides. The BAF of MeHg in P.
distichum was 3.2 times higher than Echinochloa crusgalli, 4.2 times higher than Acorus tatarinowii, 40.2 times
higher than Emilia sonchifolia, and 3.5 times higher than Alternanthera philoxeroides. The accumulation capa-
bility of total Hg in P. distichum for the Hg contaminated area was 11.1 times higher than in a non-contaminat-

ed area and for MeHg 3.3 times higher than in the non-contaminated area. Also the presence of Se showed less
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Hg in roots of aquatic plants meaning selenium could inhibit the accumulation of Hg by aquatic plants, al-
though the correlation between Hg and Se in roots were not significantly correlated (P>0.05). Therefore, Pas-
palum distichum could be used as a potential species to uptake Hg from Hg contaminated rivers. [Ch, 6 fig. 4
tab. 23 ref. |
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“IHoK”, KRS S TN R A B TR 2 L3 b iy “BioRk” ), eah, HoAth—2e X R AT i w AL e )
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100 Hiffi, SRJE A TC % B R 2GRS BRI,
1.2 ZLH%
12,1 AR E AL H LRI EARYE USEPAPYHT MENG 252V (974, HERRFRECEE M 0.1~0.2
sCREBE T 000 BT 50.0 mL .04 9, A 5.0 mL B350 25% S S ALAR . B8 08K
RN 3.0 h DL (THABIREE N 75~80 °C), BEaWM, BUHELEERHEER, ZoEHINEEER
3.0~5.0 mL, LA pH 40y ik vl . A 10.0 mL & F ke, Fri, HH 5 E04R7% 30 min,
BT ES (3 000 remin™)25 min, fHAE ERE, FRAEBORE] 50.0 mL B0 N, FRE, IAGGEE
4li/k (45.0 mL), BN, KIETHE 50 C, K& b, UMERAM, FFIENER, THESR
Nt 80 C, MAZA, 298 min, EAZE 50.0 mL, HAJHHM,
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K FR 4 0.002 ng- g™ SRS SRR PATIRZE 530000 10.1%F1 12.9%, SRS H R
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Table 1 IHg concentrations in different plant tissues

w gyl (ng-g™)

75 SRR 2SR WFEAE T —har
R ES I Ui . I R E nf
1 fLE L 72.900 7.660  47.800 95.300  20.500 59.400 3.620
2 B L 8.620  13.500 63.600  3.840 16.800  24.100 9.900 1.220
3 gL 285000  14.600  55.600 15.600
4 PR L 187.000 82.100 17.500 2.640
5 PLE L
6 L i 110.000 3.710 40.100 11.800
7 UETREATAEF=IX 199.000 6.210 59.700  14.700 21.500
8  MLEREI A X 29300  19.100  250.000 35 710.000  49.000 74700 143.000 8.400 42.100
9  PLBEWHEITAE X 172.000 104.000 284000  61.500  104.000 32.700 54.200
10 ¥k 45.900 8430  89.400 19.200 39.900 17.200
11 KR L 21200  8.740 39.000
12 HREE L iF 67.800  2.470
13 WRVE L 32.400 86.800  33.300 39.900 9.770
14 BREARETAE X 648.000 34400  47.000 548.000  48.400 54.400
15 WBREWEELTA X 665.000  385.000  852.000 2 091.000 117.000  465.000 24.200 82.900

16 BRETERESTAEFX. 1038.000 131.000  130.000 800.000  28.700 62.700  92.600 46.300 38.900

w g/ (ng-g™)

e REERNE A E T L
R E i R E nf: A
1 g LiiF 32.700 30.700 9.450 44.300 8.160
2 PR LiE 61.000 54.900
3 PR ki 139.000 63.900 41.300
4 g i
5 LR g
6 MUELf 85.600 15.900 34.000 26.100
7 BRI AT IX 256.000 61.100 93.500 4.930 15.800 18.100 15.200
8  MLETREAT A X 80.500 16.200 74.300 30.400
9  PURIHEAT A X 106.000 18.600 253.000 14.700
10 5K 494.000 28.300 39.100 9.650
11 FREE LU 71.900 60.700
12 BRE L
13 BRIE L 210.000 8.580 39.500
14 FREWRRIT A X 270.000 93.400 82.600
15 BREWREIT A7 IX 1 038.000 43.300 253.000 35.800
16 MREE RS X 96.200 38.400 16.200 44700 9.330
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R TR R BRI/, 2SI Z B R 2257 — LD HURRR AR, FERTS Qe A or Y 2ok o it 4y
BOLA PR, MAETS Yt 2007 R M R i 0 B A B 22 5+

3R XEOKFXAFIE SRR AR A S RRE, PRI G5 Yt i) B EL R FLE R
8T A AR T R Sk R F R B B A S AR RE ST, R EORIY B SRR . Hrh S AR L
15 P LR LG R A B AR RE 2 2 TORTS et , AR B AN 2SO T RAEAR TS Qe C 22 S IR AL
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Table 2 MeHg concentrations in different plant tissues

w g/ (ngg™)

P 5 KA R 23R B —
R E i Lisd ES s Ui E it
1 fLg L 2270 1.480 1.320 1.460 1.150 0.160 0.332 1.230 0.924
2 LR 0.806 0.292 0.727 4.630 3.570 2.250 1.610 1.800 4.250
3 IR R 13.100 2.330 1.530 4.190
4 PR L 1.560 0.230 1.330 1.650 0.321 0.077 0.516 0.584 0.849
5 PUELiF
6 L i 5.170 5.440  17.000 7.280 3.140 1.340
7 BRI AT IX 7.730 2.760 1.870 2.440 1710 0.547
8  MLEITREI A X 4.740 3.240 6.120 33.200 1.980 1.210 0.209 0.267 0.939
9 PLBETTREATAE X 8.010 7.560 14.000 4.890 2.330 0.397 0.529
10 5K 1.820 0.285 0.241 0.765 0.654 1.390
11 WRE LU 0.226 0.136 0.076
12 BRI L 5.930 0.463 1.830 0.082 0.802 0.707
13 BRIE L 8.420 0.816 1.470 4.030 2.420 0.844 2.390
14 BREWEBITAEX 15.900 1.550 4.870 32.800 4520 1.130
15 BREWRBI AKX 10.200 9.540 0.018 46.300 2.110 2.690 0.621 0.851
16 BRE WA A " X 6.490 3.150 4.490 31.100 7.940 4.950 0.872 0.451 0.522
w gzl (ng-g™)
B REERALE AT P
R £ it Licd ES it 3
1 g i 0.524 0.253 0.245 1.030 0.300 0.475 0.438
2 L 2.980 1.380
3 PR LR 0.628 0.511 0.241
4 R LiF 1.550 0.226
5 LB
6 LR i 29.000 10.900 10.400 14.300
7 PLEATREATAE X 3.990 1.220 1.090 3.590 1.840 1.140
8 MLEWREI A X 5.430 0.942 0.408 0.428
9  fLETREITAE X 17.000 3.870 4.500 3.880
10 5K 17.200 4.350 1.760 4.390
1 ERE L
12 BRE L
13 HRE Liir 11.600 3.110 1.110
14 BREATREATAE =X 7.440 5.320 1.770
15 BREWRET A X 6.630 0.527 1.420 0.511

16 ERETREIT A =X 1.080 1.490 0.522 3.310
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Figure 2 Mercury concentration in root, stern and leaf of different

aquatic plant in non-mercury contamination sites
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Figure 3 Mercury concentration in root, stern and leaf of
different aquatic plant in mercury contamination sites
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Table 3 Bioaccumulation factor of different speciation mercury in

aquatic plants from mercury contamination sites and non-

mercury contamination sites

s B S G S G R G S e S G
kEghk  RmEek T DT T o
HERE FHERE WilF%
WA BOR 0.574 6.400 11.100
FHJLR 8.800 29.100 3.300
PR Bk 1.470 0.338 0.200
Lok 13.200 8.970 0.700
A ETHAR MR 0.671 0.171 0.300
F Lok 6.070 6.880 1.100
FLETFER SR 1.070 0.431 0.400
FH 3R 15.600 8.400 0.500

il > B > XUREAE B, ZE AP S A S 0 A

VAW AW AR R REE A Y e A M R N R R A A

ST > MU R > — R 20 > B > Bl s I rP 0 K3 A R R AR B > 25 B > — i

21> Bl >R[] K R [R5 A6 G o 1 3 s
ANTa] b RO g LA AL G JoT 43 B0 AT AR <
SR 250 38 B A5 AN AN 5T 4 B0 A R <
MR<ZE, — S 245 BRI B 53 B o A AR <ib <ZK
SRR, K B AR S A 5T A3 ERORE L ZE R AT
R 1 o/ R T R T s 1T L s AR T o
AT EES,

M5 AR, SOE TR JEER . A5
T A T I EOR 52 2 AR, HERITF
A & (R=-0.700, P>0.05, n=8; R=-0.637, P>
0.05, n=9; R=-0.158, P>0.05, n=4; R=-0.589, P>
0.05, n=8), — M ZLH B Lok 5l 2 ] 22 1F AH OGO
%, HXREWARFH(R=0427, P>0.05, n=5), MK
6 Al 25T HL | ABEEM . — 4L, A BT AR

16
14
~12r

e}
T

T

S N~

LT UM L e M
IR
mil m=x @
B4 KEEI;SFHTESHSH
Figure 4  Selenium concentration in root, stern and leaf of

different aquatic plants
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Table 4  Selenium concentration in different plant tissues

w g/ (mg-kg™)
¥ KA S E TR AR —uha
it £ - R £ i R £ i
1 g g 0.298 1.280 23.200 6.210 1.280 0.221 6.020
2 gL 7.510 13.700 4.240 5.090 7.150 1.330
3 gL 10.600 2.570 1.950
4 LB L 12.100 9.410 6.690 5370 4.440 2.080 7.580
5 MR L
6 PLZELif 7.480 3.880 7.650 2.860
7 PURREAT A X 8.580 7.900 4.210 5.330 6.650
8  PLBWREATAEIX 2.880 2.450 5.960 3.070 3.410 1.590 5.340 7.140
9 PURREAT A X 1.950 2.570 7.750 3.490 9.620
10 5K 2310 1.720 2.910 1310
11 BRI L 5.180 4.960 6.440
12 FRE L 9230  3.540 6.870 6.110 7420 3.560
13 BRI B 2.510 5.980 6.540 8.390 3.580
14 BREREATAE X 2.920 6.680 3.150
15 BREWERIT A X 4750 3.990 4.920 2.520 4.440
16 PREWREIT A7 X 2.290 6.450 5.550 11.600 2.680
w m/(mg-kg™)
P SRAF S 1B PLRE
R £ nt R = - Pz
1 fhig i 4.570 2.450 2.340 10.600 5.770 4.780 3.230
2 LR i 4.530 7.360
3 gL 2.130 8.300 5.820
4 PR L 4.850 6.660
5 HUE L
6  HLE L 7.110 4.890 6.050 7.810
7 PURTREAT A X 5.620 0.702 2.280 6.910 1.000 5.680
8  PLEBEWREATAEIX 3.480 0.177 8.310 4780
9  URHENT A X 5.570 6.200 7.810
10 5K 3.460 5.950 1.080
11 BRE L
12 ¥RE L
13 HRE L 2.430 5.400 2.660
14 BREWRTE X 10.300 5.940
15 BREWERIT A X 6.640 4310 4.930 6.610
16 BRETREATAE =X 11.400 10.700 5.980 2310 1.780

FAR T EOR Sl [FI R AR R, HXRIFAEE(R=-0.688, P=0.087>0.05, n=7; R=-0.297, P=
0.476>0.05, n=8; R=-0.816, P=0.092>0.05, n=5; R=-0.461, P=0.434>0.05, n=5; R=-0.761, P=
0.079>0.05, n=6),

BIRSHT A D IEFRD | RGBS AVRBLEAR Hh BRI EOR S 2 R AR 2
KA, RN EBRAMIEICER, UL YK FH G T 7320035 IARAT 7T 58 1T LARE A K #06 5K 1 &
£, XRW] . WRERT KA AR Ok i A 77 AR AR E A — 3, — sRZAR Y EOR Sl 2 (R A 5 1
I 2R AT RE S TAHESY bR AR ) — SRR B S S8, HAbFK R R gL R, AIRER
PR R S G I R A TR 22 AR i B R i D
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Figure 5 Correlation between methyl mercury and selenium Figure 6  Correlation between inorganic mercury and selenium
concentration in the roots of aquatic plants concentration in the roots of aquatic plants
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