Vol.30,No. 11

30 B 11 M S s : 22
& B B Nov. 2009

ENVIRONMENTAL SCIENCE

A TR 57k A T8 7 45 o 8 T 8 MO RR AL AR B 5

A2, gRE, BOOK, RS, Roy R Gu

QL ZRR PG RE S TREA B UrF 250100: 2. 77 8 R\ RFBHE S4B, 718 266109: 3. LLZR K2 FIBHT TR,
UFE 250100: 4. Department of Civil, Construction & Environmental Engineering, Towa State University, Ames TAS0011, USA)

FHE: PSS - EET T T MR IR TIRHRZ T N, MR BN A FIAR OC 1 2 A0 40 54 . &5 SR8, & A
RIMFA T N, 0 FEHE RSN 296.5 pge (m® <h) 7 A1 28.2 pge (m? <) ™", B FIFRIA KA N, 0 IHEBER, 7 1
N, O TS5 T £ v T AR PH AR AR B SR FIVE BB M A AR S R R, W il 7 R HE T N, O IR I vBs A AN R T ni A VR e N, 0 3@
HATRKM T 4y 22 5 A0 2 1) B AR A RRAE, S (B W IRTE 7 3, 28 N (762.9 + 239.3) pgeCm’<h) ™' F1(91.9 + 20.3)
pgeCm® o h) ™, — R B ORAB RIS AINME 53 90t 3IAE b A 0 f L il BE R 26 B AR KA o) N, O 1 A7 — 38 B3 . A L
FRGEE K i , BEIR FE R 7K e A2 PR OO, (kT AL RN S A I B, A7 N, O = 1 T ko . v P 4 LR B, N T
WG KA IR RGP 5 N, 0 77 A AR G S A AL AN B 228 Nitrosomonas FH Nitrosospira .

KR N TRg s S A0 0 5 v K AR 3L s o B s S AR AN

RESES: X511 XERIRES: A XEHS:0250-3301(2009)11-3146-06
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Abstract: The nitrous oxide fluxes and ammonia-oxidizing bacterium in two typical constructed wetlands, i.e. subsurface flow(SF) and free
water surface( FWS) were studied by the method of static chamber-gas chromatography. The results showed that the mean N, O fluxes were
296.5 pg*(m’*h)~"and 28.2 pg*(m’ *h) ™" respectively, and two typical wetlands were all the sources of atmosphere nitrous oxide as a
whole. SF wetland exhibited a higher risk of N, O emissions, and the mean N, O flux in this system was higher than the values reported in the
literature for ecosystems; e.g. farmland, forest> grassland and marsh. The nitrous oxide fluxes in test wetlands presented obvious seasonal and
diurnal variation, and the highest N, O emission flux was in July. The highest flux was(762.9 +239.3) pg*(m’*h) ™" and(91.9 + 20.3)
pg*(m’*h) ™" in SF and FWS wetlands, respectively. The peak flux mostly occurred around midday, whereas the minimum flux likely
occurred in the early morning. The results indicated that the growth of Phragmites australis and temperature were the key factors controlling the
variation of N, O fluxes. The average N, O emission from the microsites above the inflow zones was higher than that above the outflow
microsites. High influent strength promoted nitrification and denitrification, and high fluxes were obtained. The clone results showed that
Nitrosomonas and Nitrosospira were the main ammonia-oxidizing microorganisms contributing to N, O production in constructed wetlands.
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Fig.2 Seasonal variation of N, O emission from constructed

wetlands systems( mean + SD)
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Table 3 Bacteria numbers and intensity of nitrification and denitrification in the constructed wetlands
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