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Denitrification is an important pathway to remove nitrate (NO3") from water and soil under anaerobic conditions. Nitrous oxide
(N20), which is an intermediate product of the denitrification process, contributes to global warming and stratospheric ozone
depletion. Most of studies have investigated N2O emission in upland soil. Few research works examined N20 emission in wetlands
because N20 is thought to be easily transformed to N2 under strong anaerobic conditions. Hotspots for N2O emissions were reported
to be in agricultural areas (Reddy and Patrick 1986; Buresh and De Datta 1990), riparian wetlands (Hefting et al. 2004; Van den
Heuvel 2010), and mangrove forests (Chiu et al. 2004; Fernandes and Loka 2011). Up to now, environmental conditions responsible
for N20 emission in wetlands are still uncertain. The thesis aimed at preventing N2O emission into the atmosphere by gaining better
understanding of the mechanisms of N2O emission in paddy and mangrove forest soils. The following research questions are
addressed is to find out factors affecting N2O emission in wetland ecosystems:

v’ Determine the effect of soil type and nitrate concentration on denitrification products (N20 and N2) under flooded condition
(Chapter 2);
Investigate effects of salt concentrations on N2O emission from paddy soil adjusted with different pH (Chapter 3);
Investigate effects of rice husk addition and moisture content on N2O and CO2 emissions from paddy soil in short-term
laboratory experiments (Chapter 4);

v’ Investigate effects of different water irrigation regimes with high nitrate concentration on N2O emissions from fallow paddy
fields (Chapter 5);

v"Investigate emission of N2O from sediment of a tropical mangrove forest in Central Vietnam- Implication of short-term
laboratory experiments (Chapter 6);

Results obtained from a series of laboratory experiments provide significant insight into the effects of soil pH on N2O emission in
wetlands. Low pH inhibited the activity and synthesis of N2O reductase, resulting in promoted N2O emission as an intermediate product.
We found that affecting factors such as soil type, NO3" concentration, organic C, salinity, soil moisture, and soil pH governed N.O
emission in wetlands. Paddy and mangrove forest soils should be paid attention to as a hotspot for N2O emission under certain
conditions. As mentioned above, this thesis will contribute to our understanding of factors affecting N2O emission in wetlands to

develop the best strategies to mitigate global warming in Asian countries.



WXEERRDOER

TR b2 (N20) ITRBEDRETATHD L BT, Y VEHEEERABRENI ERHLNTND.
F72, N2OANBFAETD 5 HA2% 1R, 25%HN 778 ST 2 BEN D, FarpHIEo R 2558
THD. NOIFERWERICB W THALB K OWMEORENLRAET S, METIE, MBEERNOESR
T AT T DB ORI AR & UCTAERT S, KEEHIZR ED X 912, +43IEehgRH AU
& DWAKRGAE T TIEN0IFHAE LIZK W EZZ HILTWET2), FERONOBEMZE Tl cis T
LDMENMZEAETH LS. R TIE, KELY 7 v —7 e EDOMHIZIB N T HN003FAE LT
WEERH D DO TIEIR W EB X T2,

AWFEOBIIL, KEBLO~2 70 —THKTONOBAEICETL2HENTEZALNCTLHZETH
L. 2Ok, 1) HEREZAT OKH, v~ 7 ue—78) ORE, 2) HERER IOpHOEE, 3) €3
TIMM (RALBE, Ak, JRAG) D5, 4) RBIBIRIC IS 2 HEE Gafe, [FIBT) OF2%E, 5) fHRREZE
FIRE OB L BNRTEERICL VT

ZORER, HYNORBELLT S, XM F LA~ 7 —7 > XM FAREHKE > 4FEKEO
HECTH Y, FHpHAERNZ EREROOE D THD Z ENbhote. E7, 2) pH & HEIE 3 IR
DY, mEEERE CIRpHO R IZN O AEEN L e o0, 3) EI N 72 HEUBREM & LTH
WDHBRIE, RIbdH D WITIRABILERIZ X 5T, N2OB L UCOFABAIL TE D Ea/R LT, 4) KH
REIING, SRR RR % 3R 2 et PR e BEE MU, NOFEZE A4l Lo, KEH LA HIfT
TELHZ eNbhrolz. 5) mEFRE, KpHTH L M A~y /e —7 [ Z @R EMEEE RN
MA LTSS, NORAEENZ RLENNHDLZ L 2P LT,

LED XD, RIFFRITAKHB IO~ 7 m—THRERRIT N2O BEAELLTWERAEEZIH SN L
ZbOTHY, FMICEFHMETE, SRORETEOAMES L 0d 2 LIFSND. Lo T,

AR ST (BREET) OFHLET 20D LBHOEND.



