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Abstract: Inland lakes potential emit large nitrous oxide (N,0) to atmosphere and play significant role in global N, O budget esti-
mation. Widespread global increase in lake phytoplankton blooms have been found, identifying the N, O flux and its influencing fac-
tors at the cyanobacteria-dominated lake is essential to being able to accurate estimate the N, O emissions from lakes and predict fu-

ture change. In order to identify N, O flux characteristics and its influencing factors in the cyanobacteria-dominated zone of Lake
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Taihu, the N, O emission was observed based on the two-year field measurements. Results showed the annual mean N, O flux from
the cyanobacteria-dominated zone ( (4.88+3.05) mmol/(m?-d)) was about twice higher than that in the central zone with less
cyanobacteria blooms ( (2.10£4.31) mmol/(m?-d) ). Meanwhile, the N,O emissions varies spatially within the cyanobacteria-
dominated zone, peak N,O emission (10.93 mmol/(m?+d)) occurred in littoral zone due to the large external loadings input via
river discharge. Continuous filed measurement showed that the N, O emission varied seasonally, but the factors influencing the sea-
sonal patterns varied among sub-zones. Generally, the temporal variation of N, O emission were regulated by N loadings in littoral
zone, and were regulated by multiple environment variables, such as temperature and N loadings, in Meiliang Bay and the central
zone. High nitrogen loadings contributed to large N, O emission from cyanobacteria-dominated zone, indicating that N loadings can
be used as proxy of N, O emission from lakes. Considering significant temporal and spatial variation of N, O emission from cyanobac-
teria-dominated zones, more attention should be paid in future research.
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Tab.1 Basic bio-chemical properties in the three sub-zones during sampling period

KR/ ol DO/ NO3-N/ NH;-N/ TP/ TN/ Chl.a/

$1
BB < (mg/L)  (mgL)  (mgL)  (mgl)  (mgl)  (pg/L)

ERIX 18.6+£9.4 8.18+0.26  9.40+1.62  0.71x0.56  0.41x0.25  0.15+0.13  2.98+1.21 28.58+31.41"
L 18.6+9.4 8.27+0.28  9.78+1.54  0.63x0.50  0.39x0.17  0.12+0.05  2.64+0.83 28.67+23.99"
W0 X 18.0+9.4 8.28+0.25  9.27+1.52  0.81x0.62  0.41+£0.33  0.12+0.10 =~ 2.53+1.22 14.44+12.00°
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Fig.2 Temporal variation of water temperature (a), TN (b), and Chl.a (c)

in the three sub-zones during sampling period
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Tab.2 Pearson correlations between N,O diffusion flux and physical-chemical

factors in the littoral zone, Meiliang Bay and central zone

[X 55§, 7K pH DO NO3-N NH;-N TP TN Chl.a
ERIX -0.14 -0.37 -0.08 0.54* 0.25 -0.35 0.18 -0.22
M -0.54 * -0.23 0.30 0.65 ** 0.30 -0.60 ** 0.53* -0.52*
0 X -0.66 " 0.07 0.55* 0.57* 0.34 0.44* 0.54 " -0.25

# NTE P<0.05 /K BEAR 5 # 7E P<0.01 K BEARK

3 it
3.1 N,O Hi =B E R 5347

WEFEEE RR WAL W X N, O 3 45 1E AR, BETHOR RSN, O AUHRRCIR . HR, R [R X N, O kil
A FTARR AT R W0 B BB R R A (18] 4) o DITEWFTE R BT A R X 38, 913 N, O
HEf R AR R AT A SR, AR — WA R [ X, N, O HEAL S % % 57 (P<0.05) o Kl
WO AL T B FRIRES , 2 A1 S AT X R A, 6 N, O HEJSGHE B (2.10 mmol/ (m? +d) ) ZAIR T e 2] X
(4.88 mmol/ (m”+d) ), N,O 3 ft (1975 [i) 25 {6 5 FAEWIN & FRAIRZS 10 TN A1 Chla e B 52 B0 89 5 1E AR G



B AR AT RHEAB AR L YA R & 489

KFR (I 6) BRI IX i AR Chlle We BERT RESEH = N, O HEG 0w EZ R . WIiR 48Kk N,0 3%
JEREER A v = s B R e R B LR HE N, O B A AN S A, R R A e T
R DA E SRR TR ME AT o N, O {72 A S e A AL B, B LA N, O A B, X a1

KT LGS AT 2B, 7T A RN X G R XM B ) R[] A N, O th 2 B0 I 38 1) 28 ) AR A, B SR A
DL AT LB BB, N, O HEHGHE B 5 30 5 O (1 4) . Hodr )N, O I HEJ (10.93 mmol/ (m®+d) )
VBN TR Y 15 0507 o N, O ME{EHIET H B AT B 22 2 U5 135 7 1 DR P, 5 — , M RURI 20 60 Ao 25 2 ol
VA TR A HT N,O 7= A T FEO 1 H B N, O Hi 0 5 58 =, et G285 1) AT 7 ( it
R HE S PR 1) i TR R B AR TS KR Tl K RO S R A N, 01 A 6
R RO O KOG N, 01 (B A5 2, 7632 A% 3h T/ N0 X SR, R 7] 5 42 ] N, O
WEILEE (P >0.05) 257, 28 L, ANIESN W RERF BN NI N, O Hejb H 3023 8] 48 4k 1) fie B8
JEPE
3.2 N,O HE EMNFFHHRNX

TRABEE N, O 3 i 21 A5 B T PR IR T B2 2647 N, O HERRISCE A B i kRl 2011 4F 8 A &
2013 4F 8 H £ BT AL R B A2 AR TS A0 3 AN X N, O B R HA B EME A (F3), H
oA DEVE R0 X 2 AN DR N, O HE G £ 25 AR Ak 3 BE — 30, 13RI 2 R R AR A AR AL A, £
FWAO X AE L ZER IR N,0 AT (~0.49 mmol/ (m?-d) ) o AHIEHFE R/ IRLTH 5 vl 2 &1 N, O
fg 7 0 (AR SE S 2 B 2 1 AT BT X IR A N, O HE G -5 K R S B R e O &R (R
5), BRI TFE AR T N,O BOHERL . X 5L A m T ge 45 A — 8 R, A BF 5T R A R 2 K IR
— 7 TFRAR T KR N, O W AFHk B, 55— TR BUC R AL L B, 320 T el 7= N, O 19 B, 1k 5 30
N,O i 5K R R AR,

NN EAHE AL R PR AS R IR N, 0 W = 1A iy ME— R 7. o, ol B R TR 2 16 32 S ik
REM 32 AT R X, N, O 3l i (9 22745 AR AL S5 /KR TE B8 A DG M (36 2) o 30T Rt XM T R AMIR IS Y 7 i
AR AN AT B2 B B 44035 X N, O HERC A B2 M ) K 42 ) 52 6 2 WK i A1 R L A A A o )
N, O HER B MR TR R Sem 7 (A AR R X N, O HERE &5 NOS-N e Ji 1 15 35 1 AR 3¢
K, HAZAH A Al 1 AR AT A X (3R 2) o R ARBIFIT 45 3R 00 N, O (7= A8 FHECH NOS-N 347
BRI, KR P AT RE RS BB A s N, O BOHERLSREE ™ . ZHOHFT R W], B3 Al NOS-N iy A
i, kA N, O HERGE BBl B L L WA NLO HERC A 18] A8 1k 3% 22 R X 2R i L T fE
AR ME—S MR BRI 2L, FE TUMTA K AR N, O HE RO A5 722 08 i o7 et B2 25575 S 22 IR I IR 30U
3.3 BEHEX N,O HisRER HXEHMESE

QBRI T 2 7 R R e S I A R BRI N, O HER i R LG S R
REMA R 22 A AT N, O HE RIS AE AL S BN A2 () SL iy . AR oY 45 SR 3R I, 3 283 X LA A58 19 N, O HE
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SRS w2 B EAHCOCR (K 6 Mgk 2) , Kt /KR P Z A R P E N, O HEBOR BE A SCHE R 7, 7T LIE N
N, O HER S R B R A 72, Hirb NOT-N Xk A& N, O HEBUE ek, i NH,-N L34 50 (%
2) o RUZEAHIKA R N,0 AT HE T2 30 A RS AL/, 3t 5 HA AR ST T 48 SR — 3. A5
FR M RREHIX N, O sl i A 254k 5 Chl.e 5 RAICICR (3R 2) , AT RgIR TR WA B2 R — B2
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BUAEREZE" , HETT FEL Chla 5 N,O Sl BUMI R B9 2 A (i 4t AL, 6 06 5 % W ek A Ak A A 33 45 1,
HE UL AT BERZ I N,O B 77 AL ANHERL . WA A N, O 177 A I RERIHERC R — R 2% R, ZBIE Y AL
TP HR A 2 R T B X N, O i R T BB S N A2 2, 32 N, O 7= A R K — U i N, 0 9 ok
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