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Abstract

Abstract

Mangrove species showed high accumulation abilities of Hg, and there was a
frequent exchange of mercury between mangrove leaves and atmosphere. In order to
study the biology mechanisms and variation law of enrichment and release of
atmospheric Hg of mangrove species, designing the experiments of Hg”" stress on
three mangrove species that was Kandelia obovata , Avicennia marina and Agiceras
corniculatum. The experiments focus on two topics: The seedlings of Kandelia
obovata, Avicennia marina and Agiceras corniculatum were stressed by High
concentration (100ppm) for 14 hours and another experiment that salt-rejecting plant
Kandelia obovata and salt-secreting plant Avicennia marina were stressed by Hg>" of
different concentrations (1, 5, 10, 50, 100ppm) for 5 days. To measure the diurnal
changes of Hg fluxes between mangrove leaves and atmosphere, photosynthesis
parameters of mangroves seedlings, the total mercury (Hg) concentrations in different
organs and sub-cellular distribution of Hg in root and leaves of Kandelia obovata.
Some conclusions were drawn as follows:

1. Atmospheric Hg was absorbed by the control group of mangrove leaves, while
stressed group of three mangrove seedlings by 100ppm Hg*" showed a release of
Hg from leaves, and a variety of mangrove plants on the release flux of
atmospheic mercury in the order are: Avicennia marina> Agiceras corniculatum>
Kandelia obovata. Leaves of three mangrove species in diurnal variation of
atmospheric mercury emissions were not the same: Avicennia marina and
Kandelia obovata showed double peak curve but the first peak occurred at
different time; while there was only one peak of Agiceras corniculatum and the
peak occurred at 15:00.

2. The physiological and ecological activities of mangroves can directly affect Hg
exchange of plants and atmosphere. Transpiration, stomatal opening and closing
and activities of Hg”" reductase influenced Hg emissions of mangrove species,
what’s more, light and temperature can also promote release of Hg. Law of release
of atmospheric Hg of Kandelia obovata, Avicennia marina and Agiceras cornicul-
atum was the same with changes of their net photosynthetic rate. The peak of flux
of atmospheric Hg and P, occurred at the same time, while the flux of Hg
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Abstract

emission of leaves was increased with temperature heading up, and the flux of
mercury release in the peak when temperature was highest.

Net photosynthetic rates of three mangrove species stressed by Hg®" (100ppm)
were lower than their respective control plants. The diurnal variation curve of net
photosynthetic rate had only one peak of both control and stressed group of
Kandelia obovata, and the peak was at 13:00. Avicennia marina had a different
law that the curve of P, had two peak occurred at 13:00 and 17:00 under stressed
by Hg**, while there was one peak at 13:00 under control. The diurnal variation
curve of net photosynthetic rate had two peak of both control and stressed group
of Agiceras corniculatum, and the peak was at 11:00 and 15:00. There was a
midday depression of seedlings of Avicennia marina and Agiceras corniculatum
under Hg*'stress. P, had an opposite trend with intercellular carbon dioxide
concentration (Cj) so that photosynthesis of Kandelia obovata and Agiceras
corniculatum seedlings may be affected by non-stomatal factors, while the diurnal
variation of P, was the same with Cj so that the inhibition of photosynthesis of
Avicennia marina seedlings was mainly caused by stomatal activities. Chlorophyll
content decreased after Hg*" treatment because of Hg”" can accelerate the velocity
of leaf ageing.

Roots of mangrove seedlings were main organ of accumulation of mercury. Total
mercury concentrations in the different organs of mangroves in the order were:
root>stem>leaf, and root of Avicennia marina had the highest mercury content.
The statistics analysis showed a significant positive correlation between total Hg
content of root and Hg fluxes of leaf release of mangrove species, and total Hg
content of stem and leaf also had a positive related with Hg fluxes of leaf release.
Avicennia marina and Kandelia obovata showed a release of atmospheric Hg after
different concentration of Hg”" for 5 days. The flux of atmospheric Hg emissions
of mangrove under middle and high Hg*" stress (10, 50, 100ppm)was much higher
than that stressed by low Hg?" concentration(l, 5Sppm). There were positive
correlations among the flux of atmospheric Hg emissions, the content of total Hg
in root, stem and leaves, while Hg emissions of Avicennia marina and total Hg
content in root and leaf had a significant positive correlation, as well as flux of
atmospheric Hg emissions of Kandelia obovata and total Hg content in root and

stem.
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Abstract

6. Hg can inhibit the activities of Photosynthesis so that net photosynthetic rate and
chlorophyll content of Avicennia marina decreased with the extended cultivation
time and increase of Hg concentrations,. Under low concentrations of Hg,
photosynthesis of Avicennia marina seedlings may be affected by stomatal
activities, while the inhibition of photosynthesis under high concentration of Hg
was mainly caused by non-stomatal factors. Low concentrations of Hg promoted
SOD and POD activities while high concentrations of Hg inhibited that.

7. Results of distribution of Hg in sub-cellular of Kandelia obovata leaves and root
were as follows: soluble component >cell wall ingredient >organelle ingredient
>membrane ingredient, and it was concluded that Hg was mainly adsorption in
soluble component and cell wall of sub-cellular of Kandelia obovata leaves and
root. Content of Hg in sub-cellular of root was higher than that of leaves, and the
accumulation content of Hg was enhanced by the increasing strength of Hg

treatment and time.

Keywords: mangroves; atmospheric mercury; photosynthesis; antioxidase activity;

subcellular distribution
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RAGRIIE, TRARMR AR, AHA R KRR . I 5 KA A3 XL 1]
REFE e FLAT T B A AR AP (Ericksen et al. ,2004; Lodenius et al. ,2003, 2004;
Ludwig et al. ,2001) , KB AT 50 s S R A 32 B LR AUKR Mt el
(Gustin et al. ,2008a; Fay et al. 2007) , #B4r b5 ARMAFE A1 — 28 Gk LRSI
RAE CRIELSE, 2001) o FEPRN RAURIIBIR EE 5 e A AR ENAE
K AMBERL SAUTS . MR He'' S He' M LHI G HO2 s mi At
Jr KRR BOR MR 5, FoAb i i B IIOR 10 R 308 A W R e . it
M4 (PR « 13 He® &rik. KR & 5 DR SO () 4 i 45
(Leonard, 1998) . Lindberg %% (1998) Wl % &l I AR £ IH- A ) K< A RS 7K T8
B, WFST AW R ARR AT AR T A S B SR A R R s B R
WU R A A A ) & KAk B EK Y (Zhang & Lindber, 2000) . Leonard
55 (1998a,b) WFFLAR K IR AL AE R KRR 5 LA W v — B . Al 6 3

R BB TRAEREY) MR, AR A K ORHRZ 1 B
3



RBEREL R 7K (Lindberg et al. ,1998 )

2 RiSEIEMEIRE SRR
2.1 RiSFMEVHEERKNL BRI

KA EKMIELTAREICR, WHE R KU -5k AR ) 14
o RIS RAT B (K AL s SN (Pergent, 1998; #4754, 2000) . 44EHY)
PR PR B B — e BRAE N st R K A2 (Jordan, 19900 o FTHLk. 6
BUR AR, WDk TR, A LR A A K 1
LWEHUR KRR L, EESEmEYAR R HERAE (5548, 2005) o KRR
P& B e (B S A 7/ /o L D TE e P 1 5 St G BN & 7 FRAB)
FERKGREE, TR i N REASEIR, U E R S EREYISE T (Zenk, 1996) .
RF5 0 (1995) BFFUARBLREFE3E ok B9 1K B2k 21500ppm A BN, JH B AR K
KEAWANE: FLAEE (19990 SERE0 AR Rk BE M, N4 2
KAZ B0 BRI (20090 55 FHAN [R] FE 2R e Bk o 4 i AR KA R IR -
BORWBER S, B E KA FREITAERIS, TY 5 8RB %
o SRS (1999) FIHIA FHIK S HeClL on K & b7 AT RO HAR A 5%
4 LW 0.05mmol/ HgCLxF K G4 M E Kk EF LW BEm, KT
0.1mmol/LIN, K4 A K At ARG W] e N, 185 PRk
FEHIFAT A EUR, A —Myg GO0 M AR BRI R R IR, (R
AP AL CR 8 T B K IR, 00 S BERE R A fr B A TR I AN 2k
Yo, AR EM S CRRRME KR, 1997) .

2.2 RiIFIEYEERE LIRS R RN

R KA A A0 M T A A R G T Y, B SRR AR L S AN A
WAL LG R I e B IS8, 1999) o SRR Bds, Al Ao & /e A
AR PSS, 435 A ORI K 8 1 F#AIX (Godbold & Huttermann, 1986) o
WA (2008) WFFEERW] He™ nl LUINRAK R S 28 1 0 iRl JF By mant4¢ &
B E5 BRI 1 I8 R R 3R S G AR OMESE (1999) FIRIRKRE Cd™,
He™ 4b¥55 (Trapa bispinosa) $Hi, RILFIFNES -1 & kb BLHK SIS 40
K BIEIR REAN IR I E AR, IO G R, AT AR K2,

4



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

