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HORFIRGIT, BCE =AM HgRREbE 4, K54mg/kg. 93mg/kgh145mg/kg, LAIATT
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Abstract

The paper talked about changes of physiological and ecological parameters in K.
candel under the influence of Hg,as well as changes of mercury,methylmercury and
mercury species in soils under the influence of K.candel,which revealed the
interaction between mangrove plants and mercury-contaminated soil,which would lay
the foundation for further study of the intrinsic relationship between heavy metals
mercury and plants. In this paper,mangrove Kandelia candel was experimental
material. K.candel were cultivated in soils containing different amount of Hg ,Set
three Hg gradient stress group:54mg/kg, 93mg/kag and145mg/kg.Cultivation time is
58d,84d and 101d.During the experiment, record seedlings germination,the height of
seedling growth, leave size.In 58d, 84d and 101d,sample seedlings and measure root
growth and water content,chlorophyll content,the largest and actual photochemical
efficiency, soluble protein content,activity of antioxidant enzymes,total Hg and MeHg
content of roots and leave. Simultaneously,collect soil samples and measure the total
Hg , methylHg and Hg species and content. Conclusions are as follows:

1. With the extension of cultivation time and the increase of Hg content in soil,
roots became large and coarse,even rot.Hg obviously inhibited height growth,leaf size
and water content of seedlings.

2. Hg inhibit PSII photosynthetic activity. With the increase of Hg concentration, Fv
/Fm,Fv'/Fm"' and content of chlorophyll and soluble protein decreased.Low
concentrations of Hg promoted SOD activity while high concentrations of Hg
inhibited SOD activity.POD activity of leave and Hg content was negatively
correlated.Sensitivity of three protective enzymes to Hg was CAT>POD>SOD,and the
sensitivity of three protective enzymes to methylHg was SOD>POD>CAT.Curves
analysis showed their relevance with Hg was CAT>POD>SOD.

3. After planting candel,volatile Hg increased,higher than the control.With the
extension of cultivation time and increase of Hg concentrations,B1 form of

Hg(combinations of Hg (Il ) ions and some simple organic,inorganic Hg (1)



complexes,as well as components of bond polarity combined with the soil) and Fe-Mn
oxide-bound Hg increased,while organic substance-bound decreased.The decrease of
residual Hg indicated rhizosphere of candel can activate Hg.Total Hg in the soil
continuously decline,whlie MeHg decreased first and then increase.

4. With the extension of cultivation time and increase of Hg concentrations,total Hg
content of roots and leave increased,while MeHg content increased first and then
decreased significantly.The results showed there was negative correlation between
MeHg content and cultivation time.

5. Correlation regression analysis showed Hg content in leave was significantly
positively correlated with B1 form Hg,while Hg content of root came mainly from
volatile Hg and B1 form Hg.There was a significant positive correlation between total
Hg content in the soil and Hg content in leave,Hg content in roots and Hg content in
leave was also significantly positively correlated;MetHg content in leave and MeHg

content in roots was also significantly positively correlated.

Key words: Candel; Mercury-contaminated soil; Physiological ecology;

Mercury species; Methylmercury
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F—E %t

20 2 50 AT R FH LR YG e g RS K i g N s R s, Aatt 5t
TE 5 T AT 7RG AL, RV G R H 2338 2 o i T 7K 1 B
JU DR i K B B RV Qe kb g e DRI R A, S oRAEFR B i B 4R 1
WFUE EARWIA . RIS KRG AT, X7 R CAE N A, JFI
147 RKEBR CEAEE, 1997; RFEHRSE, 1992). BEBEBTREN, AITRM
AGIR AL 3 P It izt 1 DX 0 B S5 s it g3 v A P R 2 T e 2 F RS
KRG KM BAL BT EIE ) (Watras et al., 1994; Lindberget al., 1991),
R B R 1 A ) 3 R AL 2 00 BRI S0 A 38 1 A 2 R I i 2 —
(Lamborg et al., 1994; J7R#i, 2001). ¥T4FERK, MPHEREEEIGHA A
(NS S A SR v T - A1 NG W |90 S W B8 T i D L LA B e L
7 R, 2000; #RATHESE, 2002; T HEMESE, 2001; fITAEZE, 2001),

1 HIRPRIEMHRE

AGEMP AR T I BETO R, BRI Q™ B, AR A B E
BRAECIT, FHYImt 2 Bk E . APUK. IR SRR ZT, sl
Yrokbag. Hapd ARSI 250 TEH SRR MR O e R G, N g it
Fi RGIAE (R o« ARV, oK &S & BATHILORZE [, AE A N KR 5y
ARTCHLIRIE 5 4R IRE S5 5 (1, AT BLoR 2 EEMN AR i 545 5 55 (Rugh et al. , 1996),
Ik, AP Sk L300 D st LEICH LA (KoK 5. AR, 38 AOAE
Yot oic e HIFANT 2 BBUR, AR M G O N AE AR BER DL H 2Kk 1K) 75 F AR
RIS D RAEAE O R 2 T 3R/ICT IR 7K, 206 T2 BE5E Rl A BB s I AR
Uty 2 AAERTER RS GRS, 1997).
1.1 7N TR R R

THORAHYIE TR AR, SRR L A A (R, 3 Py S B A LA
AL 2 MR I A KRR o 3 P R AR VR X TR 0 3 IR W
A T RBEMER GBgR, 1999). K2 H 4 ton S AR e M de ik
Rl SBOIACEI R AR Z AR (Miller et al., 2001). KA Rk
it R R A S R K ge>  2 BEVE TR B, SRR B R A R S
AR RIRE RSl (A%, 2002). R I1¥5 Yeid 2 7™ Sk s CRl

1
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SCRESE, 2002), SRR BERE NI IER FAL IR, SR A KRR E
CRIAH, 1987),
1.2 FRXEYF T H R LA KK

RIRFER (1X107 mol /L) nf—EFEfE G omBi 7 (FL 2205 %%, 2004). )
FIIT (BRSRAE, 20050, /NEE (EhRGGAE, 1998) FhIdG 1), fedbdd 1 ik
Ko XRGRF (B, 1995) W0, fRahX )L YI4h i A K
H2RIRERT—ERE (1X10 ' mol /L) B, FARANF& 1, 140 A K
WL X 10 mol /LI, Fp-FABERT K . [FIFE, BEAEMHEIREE IR, & (5K
MHELLE, 2004) FINAZE (HBIESE, 2004) Fh7 (R 285 EFe B0 W 2 R %,
JRE I (R, B N R R AR SRR OB, g AR K B 6 R
B o R A J5 AR R AT T R 040 R ) 3 ORI R ARG, SRSOR A — LE g 1
PEs BRSNS RENE ] T A0 BB, SCRan g v, 3 M R 4R
WKV T, R0 M S5 R 410, Al 40 B 328 P
1.3 RXEWEKKE K m

R S 7R ] — 8 R MR ) A I (B IRAESE, 2004), H Rk FEIRIR
SAMITRPF B, BRI 2 8 (A R o, gD it T AR DA SR 1)+
(Ganesan&Manoharan, 1983 ), [l I I~ AU R RF A1k BE B 2 (Mhat re&Chaphekar,
1984) fEVR BEARIE 25 5 AR R IR PR BT 200, SR ) o34k, BRI A1,
AR H R, LARGR AR N4 sk, A1 fBEsg ) (Setia et
al., 1994), (KM EHg" (200mg/L) ALFRAAT T, Bt A B 1) ) Sl A Rk
IS, AR A i i, AR Z M o AEALBET2hIN, ISR G
50, 54em+0. 24cem, ARAHEIIHIZ A 90. 46%, 7EFIKE (500mg/L) 454 FAbEE
T2, ARARACANE]A1K96. 02%, AT LR A BAAL 4038 5 1 N g (G
MG, 2004) K EANEEA R RN (B a5, 1999): 4 Hg”>0. lmmol/L
I, BB R TS, KGR RIE IS N, BRitz4h, SRicH T
RBKE, g EAR D> EH (2001 ZERAE B U] T R S50
ORI BER T 10mg/kg LI, R SRR 52 B3], HARSREAS R A AR
B, WEMG, 2t BRI, maamd T AUl
FTCHUR R 2 T HK Mg MnZFE FRIC R INBUR, iMFe I SN, A 41 i
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K1 2RI W] BE 2 BT R A R ) 58 2 PE (Dean, 2000). #RTfiT, A AHLA
TOALAKT AR M IR AN —FF, TEHLIR B T, A7 HLoR U AT fie e 8 1o 5% i 46
PO BT (R0 A QU T IR T 5 1) g B o SR R 2 PR R () S i S AR 52
U7 B0 b4y (1B IR SRR 3 IS o TR IR R Y S M ARG T AR
MK R, TMHgCLATAR KBS SEM (Godbold, 1986, 1991). #f#fE (2004)
S NIREFER W] s Bl R VR FE I3 0, 8 A /K S b I AT RN, AR s bk,
FEFRHRE 0. 00 1mg /L AT i 15 FIHG B B b, B 5 BB A A B 1S I A D B A
WG R B, MoRIREE 0. 01mg/LIN, PHIRFRFRI CAR T 0 BATKCF, REPR B R 11
B B R A0 R, BITRIKEE A0, 05mg/LIN, AELRE S o5 384 15 249 Sy Xof e 4 17—
o SRMMEXRHA LA MAT RE M, e MZRRLAA IR AR 4 R 45 4 114 56
P CJESCBEE, 1999).

SRR AR B A RO AN ZS IR RIS, a3 ORIIROK e
JIBK (Godbofd et al.., 1986), AWM EIFIK (SuY. Het al., 2005).
ARG AL B K 10d )5, it 4t sRa, 4R Rb Ll i S ath, 760
EIREE N0, 2mg/LIN, Er b ToM I, XA RE R ISR ER A BUR G — R o
[N s AR PRIREERT 0. 2mg/LIN, &g Zas blabI8 B B (¥ K00 2 T B
&, EREEDY Smg/LINF, FEXHRNEE T 9. 75%, HAEEH P& BoE g, R
RIGSPE R CUESE, 2004). 2O (1999) HIAFMKEECD . Hg" Ab i
), KINCA” He™ 1) %% b Bk FE A2 2l v ARG, it 3 & R R, Cd™
Hg* %FSOD GEBSUMLAE AL POD G AL A AR IS AR Cd”
Wb FR )15 S0D PODYE T i, (B 8 I K HeF [ Sl A< s P U R R Hg™
Ak FR S AR AR X P28, e 5mmo 1 /LA 10mmo 1 /LHg™ AbHE i PO PERFE4E I
It
2 EYERFEM IR PR

AT 4 J v G B rE, 24k — S PRSI . A Gk A
ARG G 8 5 P I LA A A 4 S PRI R AR AL DL S R A h) 4
JE T YA T 5 o AR BRI BRI 2 T V5 Y N AR bR e 5 LR AP e B
FHINZES . PR WY SRR PR IR B, B 2O AL IE [ B 45
18 FH EL S AR B () BRAGPE BT, 38 I SO MR Bl 2R W 1 P S R iy, 1]
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