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Abstract

Abstract

In recent years, a large number of nutrient discharge intothe aquatic system due to
frequent human activities, causing serious eutrophication, threatening the growing of
aquatic organisms, polluting drinking water, and destroying the recreational use of
water at the same time.When the nitrogen discharging into system cannot be removed
or stranded through the biogeochemical effects, excessive nitrogen will be discharged
into the estuary coastal zones and into the continental shelfin the endas an important
nitrogen transfer.However, the excess nitrogen will cause eutrophication of coastal
waters and a series of environmental problems. Mangrove areopen estuaries intertidal
ecosystems distributed in tropical and subtropical coast. Its habitat, coastal tidal
wetland, as an important component of the estuarine sedimentation area, is an important
source, sink converter of carbon, nitrogen, phosphorus, becoming the hot spot of
research.

The main research object ofthis study is the mangrove sediments in different areas
of the southeast coastal in China, monitoring analysis through the °N stable isotope
technology, determinating denitrification and DNRA rates of mangrove
sedimentthrough the laboratory incubation, preliminarily discussing the mainly
nitrogen reduction process in southeast coastal mangrove sediments in China andthe
end-result of N inputing mangrove sediments system, analyzing the main influence
factors of the denitrification and DNRA, and understanding the specific functions of
DNRA in mangrove sediments. The main research conclusions are as follows:

(1) Average concentrations of DIN of Jiulong River estuary mangrove sediment
pore water in spring, summer and autumn are 99.84 +108.96 pmol-L?, 28.34 +13.13
pumol-L't and 192.20 =+ 43.42 umol-L?, respectively. Seasonal change rule:
autumn>spring>summer. Average concentrations of DIN of Zhangjiang estuary
mangrove sediment pore water in autumn is 357.27 #+40.00 umol-L* and 43.54 +11.47
pumol-Lt of Shacheng Bay mangrove. Spatial distribution rule: Jiulong River
estuary>Zhangjiang estuary>Shacheng Bay. NH4"-N is the main form of DIN in

sediment pore water, and the second is NOs™-N. NO2"-N has no obvious change.
1



Abstract

(2) Average concentrations of TN of Jiulong River estuary mangrove tidal waterin
autumn is 228.49 +19.74 umol-L?, 80.56 +57.31 umol-L* of Zhangjiang estuary and
100.32 =+ 11.92 umol-L? of Shacheng Bay. Spatial distribution rule: Zhangjiang
estuary>Jiulong River estuary>Shacheng Bay. Average concentrations of TP of Jiulong
River estuary mangrove tidal waterin autumn is 13.52 +5.86 umol-L?, 13.74 +3.05
pumol-L! of Zhangjiang estuary and 5.62 +1.01 pmol-L* of Shacheng Bay. Spatial
distribution rule: Zhangjiang estuary~Jiulong River estuary>Shacheng Bay. Average
concentrations of DIN of Jiulong River estuary mangrove tidal waterin autumn is
377.94 £45.95 umol-L*, 478.26 +121.79 umol-L* of Zhangjiang estuary and 108.82
+39.14 umol-L* of Shacheng Bay. NO3-N is the main form of DIN in sediment pore
water, NH4*-N the second and NO2™-N the lowest.

(3) Average concentrations of dissolved N2O of Jiulong River estuary mangrove
tidal waterin summer and autumn are 59.96 =+ 13.84 umol-L* and 118.76 + 36.28
umol-L* respectively. Seasonal change rule: autumn>summer. Average concentrations
of dissolved N2O of Zhangjiang estuary mangrove tidal waterin autumn are 197.53 +
125.41 umol-L?, and12.64 +0.90 umol- L™ of Shacheng Bay. Spatial distribution rule:
Zhangjiang estuary>Jiulong River estuary>Shacheng Bay.

(4) Average denitrification rates of Jiulong River estuarymangrove sediment is
199.16 +103.63 umol M2 ht, 90.06 +111.03 pmol M2 h of Zhangjiang estuary and
77.59 +42.14 pmol 2 h of Shacheng Bay. Denitrification rate is highly significantly
correlated with sediment salinity and pore water NO3z™-N concentrations (P<0.01),
significantly associated with pH and bulk density (0.01<P<0.05), and have no
significant difference with sediment temperature, moisture content and C/N ratio
(P>0.05).

(5) Average DNRA rates of Jiulong River estuary mangrove sediment is 20.00 £+
17.12 pmol M2 h1, 8.87 +12.00 umol m2 h! of Zhangjiang estuary and 0.95 +0.36
umol M2 ht of Shacheng Bay. DNRA rate of Jiulong river estuary and Zhangjiang
estuary is higher than Shacheng Bay. DNRA rate is highly significantly correlated with

sediment temperature, sediment salinity and pore water NOs-N concentrations
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Abstract

(P<0.01), significantly associated with pH (0.01<P<0.05), and have no significant
difference with bulk density, moisture content and C/N ratio (P>0.05).

(6) NO3s™-N reduction rates of Jiulong River estuary mangrove sediment are higher
than Zhangjiang estuary and Shacheng Bay. On the whole, denitrification is the major
N reduction process in mangrove sediments, and denitrification rate is 80.43-98.92%
of NOz™-N reduction rates. Nitrogen in mangrove system remove from system mainly

through denitrification.

Key words: Nitrogen reduction process; *°N stable isotope; Mangrove sediment



E1E 4ip
1.1 g5

RAER (N ZAEMmEKEZEARITTER, DA NRIEA 27 E T HR
Fieh, FEARRA MR AR th i B EE R A . RMARES SBOREE
TR ANKERG T, RO EREE R, BUAKEE A, RIROTK,
[l B SR K A R85 AR & (Purvaga et al., 2008). A\ RS AABEIE LAY
MR A FIABIRT AL B ity B I, 3 B A KR e N R ) L, e R
B ZRAF N B E R R4, XL B R R & 1R Rl s E TR — RS
PRI ) (Diaz and Rosenberg, 2008; Paerl et al., 2006; #4X etal., 2015; F[E 52,
2015). fEREN MR, HMASRGNAMAEEZlNT —F£
(Galloway et al., 2004), IX 3= ZE H T A BRI BA AL L A0 BEAE AT B 38 hn
(Decleyre et al., 2015; F 528 and T2, 2015). FE ALK AR th R B 16 hn 4> B 4%
S U K 5 T g A 2R B (Brandes et al., 2007; Burow et al., 2010). ifi H.
HEN T AR B 2 HISE el g BOK R R B4 AR = SRS A (N20)
e B b (Burgin and Hamilton, 2007; Codispoti, 2010; Rabalais, 2002), M it
ARSI (Burow et al., 2010).

ST AR 23 A1 1 By RN F0rs T]  h DXORH B) 5 R IR AR S R G MR
etal., 1985; 77 and P2, 2001; X% etal., 2007). 1% R M iR, 1F
NI EORR X B 2L B, 2 BRI A BRIV EE SR JE A #s (Seitzinger
etal., 2005; Zhou etal., 2007). IT4EK, MT AFGEME, KEEE (NOs-N)
HEN KK (Galloway etal., 2004; #R46 etal., 2012). W5 TN, N fERIELE
B e RAS, IR R N SR Insem, &8 IR R AR i XU SR B
J+ (Ryther and Dunstan, 1971). [k, {E RIS 7R MY, A7 DRI 5247

CELFEETE) fE42ER N JER R A L N E 2L (Dalsgaard et al., 2003). ‘&
ATARGNE K SRR E TR B NN, SIS, K3 15400, N AEY)
AR N E 4% (Purvaja et al., 2008).

IR FC R I, ANBL ) = 1, i 5 7 R AR R P R B AT R R 32 PR

(Keller and Reiners, 1994; Til4l, 2005). &, BHAFATZARFI A X — 4R PEAE



ZUR AR IX SR AR AR, DAL PR AR 5 Vs K BRIV R K o G 36 AR 2 BT 1 5K
BHL AT (EFEERIEH), CFEAFEH R KT S 2 sz, 2R, BT
SR KIES R, 2 50 4, AIRLAMARIA Db T 13-1/2
(Alongi, 2002; Burke and Kura, 2001). #Eil, % 2100 4, BRLKAAREA A
REIL K-> 10-15% (Alongi, 2008) .

FEFRE R P A HL X, i o 3 T s A RIS T A, MO0k 5. i
| 9 R B S T 5 IX RS W S T s R ] ] it 7 s A A5 B (1% AL (Elviin, 2004)
MRS RGE R BRI, RN HEFRREA, Rrale N REZ 250
BUK.

HAT, AT TR SRS OME . ARG E A R 2k
FOKAEEE . 25 I EATZ 5 MBS T IRZIGR . Elbs b, R
CALVEAR Y HAE Queensland M AJZTF#K 5245 (Lovelock and Ellison, 2007). % [H
WAL T 2 ALK B AR ORGP X, FERR RS L] X, el ST 200
AR BRI XEJES, NEEFEEZRRIPIVEE T RIFRAESHE. U
JEZ TR AR Rk g v [ ZE M DR 1 Bk B BE A 4 [ Z0 R AR ORGP R e 7y T
s T HBOR TR . FERFERETE B, S8 T LLMMRAEZS R GUNE 55 TEVE AL BT FE B0 %
&2 (Ellison, 2010; Waycott et al., 2011). {HZ Eif 7T #52& E IR T A HMAES
ARG, VEERARESKN, IRAR ARG BRI AR TN R, X N EE
75 3h B BRAL SFAE PRI FEEAT R ST (Lin, 1999; Lin and Fu, 20000 X} 2L Fkiit
VIR e, ATEhTak— TR AE S RGAE IR N (EA i hr, XFpiia
AR S SR AR+ B R ER AN SE 3

1.2 ERSMARIHER

T 2140 PRI M 3= B A AL i B () ARIL ) VR HE I S B () VR
) MR AR, ML 22872.9hm? GBR etal., 2007). HASMGILA N
FEEAEARA T, N TSR AL A O IRIE T (27°20'ND, B A R B 7 (5K
IR and FEIEE, 2001). M Hhrd BAGEH kb, DAREARNE, BFERON. A
TEA S5 AR AT A ELLTARE ) 26 B, P20 PR 10 Rl H 1T 2 3040 bR 2 0k 1%
NERRIPIX, FFH AR ) E R X 3



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

