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JEVE, Yang SEPVFE [E)TT 1 B2 7% R 3 A0 8 0 VR 9% 5 I 45
N,O HEBGE B IIME 2 54 0.24 F10.27 gmol/(m*h), KR4L
TN 5 OV7E 35 50] L1 SR MRS AS NLO HEJBGE & 3818 4 93 N
0.06 gmol/(m™h), AR 5T AR YK 2 S Bt (1 1% £ 55
A IRVEYE NL,O HEBGEEIAF] 1.09 gmol/(m™h), (HiX Lk
HFF 58 32 B 8 T /K = 9 AR S R G /K-S 5 T NLO 22 H
HE, MAXTURY N0 P AERu e i WAkiE . Rk,
HLEECHM TR E, F PR REES
RGN N,O P f2 R R 7. BT utk, ASCbhr
5] 7 B 7 U0 1) o) 9] 19 3 Rl R R AR AT A 4, R
RIS R, @k = N 7R X A UUR I N,O AN
A 7= A FE S FL g m i, DAMEA W 58 B K= R AR S
ARG E SRR g E TAE, IR = SRR
PR AR o
1 #MRIEAE
1.1 XE#R

g ) YL ME VR b 47 F 119°34712" ~
119°40'40"E, 26°00'36"~26°03'42"N, Hbib iy #i il g
AT IR SR B X, SRR BRI, T
BB K B2 54 19.3 “CHT 1 380 mm, % X 40 A5
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I, FRFE KRR IR KL 7 500 m?, *FH41 K% 1.25 m,
IR ERBE R 5%o /A o IR LEFRINFE 2 TE 5 HIKZE 6 H
WIHETBUR T, 10 A NAPBER SR R s R, 77
B fb ) N F S TR (Ttopenaeus vannamei) - 75830
B, AFRFFFIFERRN TRAHE, R4 T:
AR 42% FK 15.0% K5 1% AT 4.0%-
FHETHE 3.0% BRI 2.3%- 45 1.0%~3.0%- S 1.0%-
T 0.5%~2.5%. HBAHEL NI &R 3%~10%,
FLARTERL AR 4R R 0 A AR s A T R . £
10 HJRXTHR A0SR 2 J TG W3 A 22 AR BE,  FR5E T
BE0E 3~5 a ATUUR DB IR -
1.2 HixRAZ*
1.2.1 RARY R EA LI

Y XTUR IR B WIS DL, AN I AEFREATH (6
Hef)) « FREEFH (8 A f) « FREEARH (10 A |
) SERRIRFEIEDURR Y () BT 71 R4 UL AH SRR S 50
WMo 43 pH {8 KA ##5X pH i+ (STARTER 300, USA)
Mg GRAEEN 5:1) s S 3R AR F 11 (2265FS,
USA) JllE OKEEEN 5:1) 5 TC TN R ICR M
M5 YR NHy -N. NO; -N & 2 molL ] KCI
25 5 8 0 % 2 B 4 B A0 ( SKALAR SAN'™,

Netherlands) M 5€ ; + k42 K FHEOG R E 79 M4 (Master
Sizer 2000, UKD WI5E , 4% [E bRy 2877125 R (<2 pm).
kL (2~20 um) FIEPRL (>20 um) -
1.2.2 R¥&EFEHITHE

1) R58 77725 96 R Wrage Z5PHRIE (B 78 71,
R AR IR X 73 NLO AN [E] 7 A A J H ok
(1D o 10 g A4 2 mm FLIFHIHHRERE (34
FRUEE (FHL3 MR, BEBUCPIEARR ZFETE |
3IAAFIFREI (I AR o 4 FrabsE, 2t 108
B3 TN 300 mL (¥ LS, WIS & 1 22 8 oK
B 100%H A FKE, BT 25 CHIEIRES I s 7%
24 hJG, FRIER 1 FTAI 4 FhAbE, 2 50xt HRERE I
ARATSARPEZS G0 IR IR IR FRFE () CoHyw 00 X
FIREGSAR, RIGLE 0. 6 A1 24 h SHEUE &SR, L%
RS M8 (GC-2014, Japan) Wll%E N,O & 8.
P % 0 3% 6 P8 R 2 B B ) ARG L, W 2 A E
(3%0~ 8%0) A1 3 ANREREE (20, 25, 30 C) , FRHEX
6 R LR UTR I RE . ¥ 3 AN 2 HEAT 25 (6] R AL AN
3 FARIEIIA D (3L 72 ), DR . RE
LK R 3 1058 AR 6 RER DU NL,O F= Ak F21

AR

F 1 ADHIFIXRERY N,O P I 2 R F2 MR

Table 1

Effects of inhibitors on sediment processes generating N,O

&K CH, (0.1 kPa)

KM C,H(0.1 kPa)

g ESEPLE] . FiFE 05(100 kPa o i
Produﬁzcijrrjrt)cess C(?I:ltli)ﬁCK) o f]é:ﬁ:?(;l, ({ellzft,r;tl((gﬂ) 0, at,;lg:ﬁereziloo kPa; © Low ciﬁiﬁoﬁ?ggﬁ%mm
TEAAER (Nitrification, Ni) + — + _
JAEA/ER (Denitrification, De) + + — _
LA B S A A n o o o
(Nitrifier denitrification, ND)
eAEWER (Others. Os) + + + +

e HFRRIE R DU, — R R ]
Note: + shows process can take place, —shows process is blocked.
2) AFEFE N,O A AR T 57
N>Oxi=N200-N20c0; NyOpe=N2Ocn—N;Ocos
N;005=N20c¢os
N2Onp=N20ck—N2Oni=N2O0pe =N Oos
=N,0ck—N,Oc—N>,0p+N;,0¢0
HH FHR Niv Dew ND Fl Og 73 AAFE 1 H B4 i) 2% Fol
N,O P74t #2; Fhs CK. CH. O 1 CO 43 AR 1 T
FBIEINAS R SRS H 7 LA 7 NoO 77 A i A 8 2% il ik
o RS RONIEEFR R IZE R N0, FUE R R
AR 5l R AT S BN T, Az
RIAWN N,O5 F34h, ARIEHRE N,O STk A izid 4
N,O P A 6 5 7= A i 3R L
3) NoO FAETRE T WE 4 FRASEALERR) 0. 6
H1 24 h B5FRIA A SR N,O WRIE (ul/L) , AR T Uit
VIR N,O A )
p_de V. Mw 273
dd Mv W T
X POy N,O PAE %, ul/(Lh)s de/de BEFRMHA
PR NLO W EERfIN 7] (A 28, uL/(Lh); VARG TR
I RAREIERR, L ORI TR, g5 My 9 N,O

HIEE /R, g/mol; My NFRAEIRZEE T 1 mol S AR AR
(22.4 L/mol) ;5 T AEFRIESE, Ko Hrp, —4 N,O WKE
A AL AR R A A O T I TR] IR 2R oR R [ A R B
R*>0.80 B AR AH 3K
1.2.3 B E A7

S FH Excel 2007 1 Origin8.0 #f R 4B HdE 47 4k
BEFNZz: Kl s iz SPSS 19.0 Ge i 84 A i B[R 35 T 22 4 it
2 A IO AT AN R FE S TR LL R, Pearson AH G 23 #T
S NTIUR AR AL I SR NLO 722 BRI

2 HR5SH

2.1 AFRMERILMER
FRUNEUIRRY A AT R (3R 2) , pH fATE
BIETIA A BETEZE R (P>0.05) , 2 NE IR A
BEETHREMBH (P<0.05) , SR, F/AKEM
FLBR PR 75 P AR R W 832 v TR I (P<0.05)
DURYIRLAR J7 THAX A R4 A TE 7758 A AR A7 7R 55
EER (P<0.05) . PUFYI SOC. TC &M C I N¥JER
PAFRIE AR B2 = TR (P<0.05) . TN
FEFRHE AR5 T T IR, NH, N e F3 5 A B
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EZETIREYIAR R, NO-N WZEFREAME T
FEH ] (P<0.05)

R2 FEMETRMAIBERR

Table 2 Physical & chemical properties of sediments in shrimp

ponds
4 o " —
BLIR FEWI  FECRM AW
Physical & chemical . . .
. Initial stage =~ Middle stage Final stage
properties
pH {H pH value 6.88£0.37a  6.87+0.21a 6.98+0.21a
1 5% Electric conductivity
+0. 2610, 23+0.
EC/(uS-cn) 1.8440.39a  2.26+0.32b 2.23+0.31b
A2 Bulk density 146£0.07a  1.46£0.04a  1.94+0.04b
BD/(grem™)
% 7KZ Moisture content/% ~ 69.41£2.86a  86.76x10.47b  84.98+5.58b
FLERE Porosity/% 59.59+2.89a  67.30+4.32b  66.67+2.08b
FhRL Clay/% 18.54£1.09ab  21.93+0.81b  16.54+1.56a
HRL Silt/% 65.06£0.88a  62.54+4.09a  67.35+0.42a
Rbki Sand/% 16.40+0.63a  15.54£0.64a  16.1120.91a
A MU Soil organic
9.44+1.17 13.78+1.04b  14.84+0.83b
carbon SOC/(g-ke™) a
SR Total carbon TC/(gkg") 12.34+1.11a  18.51£1.49b  17.81+1.21b
C:N 72540302  9.15+0.52b 9.63+0.50b
=P i
J % Total nitrogen
1.70+0.13 2.03+0.14b 1.86+0.16ab
TNAg-kg™) a @
NH,"-N/(mg-kg™") 38.76+8.48a  37.70£5.89a  52.68+6.06b
NOx -N/(mg-kg™") 1.25+0.34ab  1.12+0.18a 1.39+0.48b

I FATARVNE FREORAE P<0.05 EEREE.
Note: Means followed by the different letters at the same row were significantly
different at the 5% level.

2.2 UFRHNO FEE ISR R SRER S AT

ANRAE R FREFE DR NLO 72 A 2R W3R 3 BT,
RIS AR CCKOBIUTR) NLO 772 A2 B AL I Z2 (NTP)
A4k F 1.80~8.70 nmol/(kg-h), HIME A 5.48 nmol/(kg-h),

Ti 2 M R A IR AR AR DURRY) NLO = A il 2R I 3
(P<0.05) TR IRV, FREP A BEm TR
FEAIH (P<0.05) o ¥WHIRIKEE CoH, BITTARY) NLO 724
WO AR AL T 10.58 ~ 12.53 nmol/(kg'h) , ¥ 1 A
11.29 nmol/(kg-h), B [E] LRI AFE b S 2 & T 775
WIHARIARIA (P<0.05) o WSINEKRE O, MUY N,O 7~
A AR AL F -1.30 ~ —6.17 nmol/(kg'h) , ) 1H N
=3.12 nmol/(kg-h), WMKIKEE CH, MEIKE O, IRE
SR UL Y N,O 7R A HE R T AL T 0.64 ~
2.44 nmol/(kg-h), ¥J14 1.84 nmol/(kg-h), ¥JEIFFIHA
WA B AR T R AR (P<0.01) o HRIEAS [ 4b
BN YUY NoO F= A 2 ml i A BUA R S F2 1 N,O
FEAECRAE 1 R

&3 FEIAIERYFFARMETIARY N,O PR R

Table 3 N,O production of different processes from sediments in

shrimp ponds
nmol-kg"-h™!
FEIHAIH Bz Gl FRIEA N
I #
AE3E Treatments Initial stage Middle stage Final stage
7= X Control (CK) 1.80+0.57a 5.95+0.74b 8.70:£0.83¢
fIRHE CoH,
Low concentration of 10.58+1.44a 12.53+2.18b 10.78+0.45a
C,H»(CH)
=K O, 1 80+ 1304 617+
0s atmosphere (O) 1.89+0.80b 1.30+1.52b 6.17+0.88a
IRHEE CoH, ik FE O, IR A
Low concentration of C,H, in ~ 2.44+0.74b 2.4440.71b 0.64+0.30a

0(CO)
F: FEFARVNSG FRORTE P<0.05 EEREE.
Note: Means followed by the different letters at the same row were significantly
different at the 5% level.

20 20 20
= = =
T B ) b
= a = = c
< 10F < 10f s 10F
5 E 3w E b 3 E .
23 b . HS N R -
< T < - s
- )| — — - ...ﬁ...ﬁ - 1) — - - -_.ﬁ__. o )| — — =S - —
o.8 c.8 || S8
z'3 z'3 z'3
] 3 b =]
2 b a 2 b 2
N l 0 1 1 1 1 1 N - l 0 1 1 1 1 1 & - l 0 a 1 1 1 1 1
Czl. Ni De ND Os NTP % Ni De ND Os NTP g Ni De ND Os NTP
N,O% % i it NO# ik i N,O# i f
Each production process of N,O Each production process of N,O Each production process of N,O
a. FEAHIY) b. FEA Y c. FRAHAY)

a. Initial stage

b. Middle stage

c. Final stage

e EPNE FREBOR A FE G4 R R AE P<0.05 EZEREE . NTP A NoO B FE %,

Note: Means followed by the different letters were significantly different at the 5% risk level. NTP is total production rate of nitrous oxide.

A1
Fig.1

R4 NoO 7= A2 i B2 1 7= A2 Sl R AT ok B e 6o s
PR R Tk, o AR R (ND BB HIFER
HooT kR AL F -116.41% ~ —250.96% , ¥ N
—-162.04%; RALVER (De) VTR N,O () FE =
AR, HTTERRA T 226.19%~502.88%, HIMEH N
327.52%; HEALAHEE RAEAAEFH (ND) KRN
HI951E . M99 TR A AL T—144.17%~-334.74%, 1A
N—-239.45%, {EFEHEA WL RIAMRIER, FH5
BRFIE R 45.36%; FEEMIEA (Og) BRI AR HAE
M, TTEREAL T 53.09%~140.97%, ¥IME A 90.27%.

FEFEIARYD TR 124249 N,O & A ik &

N,O production of sediments from different processes in shrimp ponds

BHUE A] O, [ VIR O FRER SRR Y NLO 77 A T e
VR T A A B RN A WA S i R A 4 FE R RS Ak 2
P A A AE FH 32 R 21 55 1E H

RN R (R 4, FRIMEIRY) N,O 774
R G 2R E UG (P<0.01) , HRA§LIE
FH RO A0 B S A A A 20 ) 23R R (P <0.01) Al
B3 (P<0.05) IEAHZE; Bhah, MAVER S At 1E A
T AL 20 B S RS AR B 20 i) 2 AR B 2 (P<0.01) g 2%
(P<0.05) AR, HEACAN B S AAE S 3E AP &
PR R 2 A (P<0.01) &
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x4 RRY N,O RRIFE S EBX S
Table 4 Correlation analysis between different processes of
generating N,O from sediments

x6 NOF=ESHRYEBLIEREIERD
Table 6 Correlation analysis between N,O production and
physical & chemical properties of sediments

Ni De ND NTP
Ni 1 -0.747%*
De -0.581%* 1 0.831%*
ND -0.400* 0.281 1 0.399*
Os -0.177 -0.237 -0.659** -0.045

VE: 7R 0.01 AKCE CRMD ERZFMSE, * 7 0.05 AKF D L&
K, TR
Note: *, ** Significant at P < 0.05 and P < 0.01, respectively. Same as below.
2.3 REFNEEXITARY N0 FEAE RIS

W 2 frs, PR N,O B = A IR 7E il (30 °C)H
K (3%0) 26 FEUS R AME (8.91 nmol/(kg'h)) , fij
B/ME (4.09 nmol/(kg-h)) HIUEIE (20 CT) Hih (8%0)
KT Ak, AREBAE AT, DU N,O B4
WEFRIA 30 'CT>25 C>20 C, (AL EMUTiREZ
[ Z R AR (P>0.05) , MmhdkMd R 30520 C
(B A7AE 2 35 22 7 (P<0.05) o T 7E 3 PR (20,2530 'C)
FIET, VIR NyO R4l R AEARER T 3%ol 1) . 3
AT R 8%0 (P<0.05) « WK KR T ZE/SMHERM (F5),
YUY N,O s e ARl 2, A 6 FE A7 7 W 35 52
(P<0.05) ; X NyO W&/, HEH/-ERE
(P<0.05) BiMRE 2 (P<0.01) 40, TR E R4 52
oM (P>0.05) 5 I R 6 B (A2 TAR FH 4 Sl o i AL 4
SRR VR F = AR B2 R (P<0.05)

30 Z220°C3%0
£320°C 8%o
xx125°C3%o0

0L E925T8%
mm 30°C 3%o
o 30°C8%o

(=)

.

}

3.

b Q|
2

N, O/ g %
N'ZO production rate/(nmol-kg'-h")
=

)

Ni De ND Os NTP
N,O#% /Ll f
Each production process of N,O
B2 BE A A R ETIEA NO A ARG K AHA
Fig.2 Interactive effect on generating processes of N,O from
sediment by temperature and salinity in shrimp ponds

R5 BEMBRERBMERAT N FERRS
EEEENAESR

Table 5 ANOVA for total production rate and processes of
generating N,O under interactive effects of temperature and salinity

LTSS
Influencing factors
{5 Temperature 1.042 2619 1015 2097 1219
R Salinity 5.021* 6.078%  12.057** 17.363** 5321*

B

Temperature x Salinity

Ni De ND Os NTP

2.000 3.019 4.023* 4.101* 2.042

2.4 UERHINO SR MERRE R ST

FEAF DU EAL T R 6 NLO = A T s A 7 A ik
FERISI IR 6 fizn, H9 NTP 5 TC.SOC & &A1 C: N
bt 2 B3 IEASE (P<0.05) , 5 NH,-N & &2 E#IE
FZE (P<0.01) 5 TEANE AR P ACE A #2523
TC. SOC F®EMEEFM (P<0.05) .

UM N0 745 N,O production
Physical-chemical
properties of Ni De ND Os NTP
sediments
pH {8 pHvalue  -0.089 0.008 0.045 0.036 -0.020
HS%E EC 0.165 0.036 0.007 0.238 0.107
%%H BD -0.050 -0.196 0.236 -0.015 0.244
HIKE Moisture  -0.278 -0.177 0.096 0.362 -0.033
FLBR¥ Porosity  -0.234 -0.156 0.090 0.298 -0.034
FikiL Clay 0.241 0.190 -0.205 -0.235 -0.196
R Silt 0.140 0.088 -0.024 -0.196 0.102
TPHL Sand -0.212 -0.146 0.085 0.267 -0.044
+HEEHL SOC  0.229 0.117 0.066 0.375%  0.439%
SR TC -0.251 0.063 0.010 0.409*  0.367*
ST -0.125 0.010 -0.094 0.278 0.109
C:N -0.264 -0.118 0.119 0.351 0.452%
NH;'-N 0.112 -0.097 0.079 0237  0.507**
NO,-N -0.058 0.257 -0.193 -0.085 -0.021
3 1 g

3.1 FURETIM NO P R R 5 =4 5112

KRBT, YL SRR SR NLO P Al T
0.75~9.53 nmol/(kg-h)Ju[E N, $3{E N 5.48 nmol/(kg-h):
RN NLO BB AHICHIFFERIA,  [RIVTIRT 140 Y22
PN B ALK R M 38 NLO LR AR 2 73 53] 4 —0.51
A1 38. 38 nmol/(kg-h)!". 5 ULAHELEE, K77 FRFETE SIAN A
FEJE 38 ANk T IR TR P A SR NLO
{ER , ARG T B0 AN RIS B Bt 1 338 %+ 214 NLO
MR # (0.02~9.75 nmolkg/h) T EY, WG T
N,O IR, BhAk, BFFEH N,O B = AR TR R A& = A it
FEIIAFAE AR BB K 1 il 8, — 7 T A2 FH F-3R36 7 NLO
W EARTAR, AR E &5 RAPAE — 28 Eh: S — W
ARG FREIE DU B SRR AR E T v Ok. (R,
TE LA S5 (RIF 78 R RL 12 2 i A 2% 10 B o M RS A 2 )
bk, R R AL R AT, ISR B AR

ZHOEFNA, REAGTE AT RO AGAE A 2R3 NL,O
PEAE M B AR B E 2 2B B BRI T
FEAR B B /K E R B LT NLO oA F 2k H M
WFE, SRR N,O 8 sl it i =,
MR &S KB T, TIRMCEYRS R S Rl it fE
FRAEI NLO A X 5 B2 RN L3I K o iR vl LR
) G 48 70 R R IE S0IR B, T 5 T 81 e < A A 2 R
WM. ABEFRE, FRAFETTRY NLO SKiE T A AE
H, XEERZETHFRG D RE NS SKE, #45
DURALF REIAES, NI R R AT R,
BRI A R PR 7K 2 S o S RS A A = A — s R PR
H, M3 246K 2 S0 st BRIV BRI HIS5EH, X
AATNEDL, TEAAE R XTI NoO P A Tk Tkt
EERTR L, KRN 80%I SR LA F
175 Allen I R B, IR 3B AR E R SR E R B
E AR
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il A4 40 B R A AE A S i A A FE ) — AN R R I
e, fERMR s A a . RIS S & LK pH A
BN AR TR 4w S AL R HE T, Wrage 25U @it
0N WAL Z bR E AN 231 3k 0 75 A 20 B8 S i
Xt 138 N,O AR TTRR 73 A 44%F0 40%. SR,
Webster F1 Hopkins! " WF 78 & B, 1E B R iR 13 Ak
T A AR B N,O 5 H3 Ky B L, LA K
BARMN, B4 NL,O A TR Sk 29%, TMAE
B e /KB, Xt 1% N,O P2 A I TR R A 3%. A
WEFE A, AEAGEN B SO AR FH R0 4 BN I 957
i 55 DT AR AL T —144.17%~—334.74%, Y1 N—239.45%,
{BAEFRTE R W R IR BEAE L, P ¥ 51 ik 26k 2
45.36%, XAHEEH T IREAR TN ASE T ER
s AT T RS GH T RS A AT . R, A AR A
B SR AR AR AR S AR A SRR SE TR NLO HERUT) — A
HE AR, RN AR AFERR AT, &
BLLE DS FIAIF 78 A X B A0 B SR 0 P R A 2k A B FL o
BRIEAT SR N IR AE

S E AR, AREMIPER R UURR =4 NLO 1)
WF SRR B b, AESRE X NL,O P2 2R [ DT mk 3 AN 1T 240
Wrage 250050, TR E 0L P A MEN S5 KR
WAL AT = AR D B ) N,O. 8%, Atk A7 pH
BURE A BEAE R NoO B —AN = AR IR N LA S, HoaZzid
FEP=E AR N,O ®fpesb, i /hF Rt sl il th i
A N,O &Y, Remde #1 Conrad W58 K FW, 7
pHAE N 4 B P2 A1 NL,O 6%k B TA6 52 & AiF k.,
Ding ZEUSHF R, A0 SRS Atk AN i) ot R Ach L 1 1 35
+ NLO HEI FTRR A T~ 6.7%~12.7%. SRTM, FhC) 50
W DB NL,O PeAE g SRR, FEAEVMEREAR
[F) P 2 B B3 3 3 398 ) DT R R IA 0 93.38% . 229.36% 1
1194.56%, HINNIX 507 X miG gkA o . A
o, SRR DU NLO P2 AR R ke 5 S5 B H
T TTRRRIEE] 90.27%, XV HEH S FRANETRAI =
TEHEEE G, MR RRI, YR O ER 3 M 15 a
FEURETURRP Fe® Ji 5 20 02 7 15.44 F114.92 g/kg,
W s 2 v T R AR B e b i B B (4.35 g/kg) M.
Gb, AEEYIE R DTk R B S L e A e 4
A K, XFES S 5 AEME R A1 NL,O #
A AEA R T,

3.2 BEANELE T FRAREITAM NO 54 Y B2

TS 2 R 3 e 5 R L T R S A 2 3 v AN
RS 3, BRI NLO 77 AL I R P2 AR K
WFFE R, AL A K B R R E FE 20~35 °C,
KT 15 CEim T 50 CHREMARE FHZEAE L, T < AHAAE
FH AT 7R B (R BE VG (5~70 °C) WHEAT, HBEIEFE
Fh s o, ER R A e B AR 48 ot e A k4
RO 53 4, ARV S R VU ML 4 R 1k
RIS Z R R, MMES N,O PPARRERE K. A
WHFERW, 2 FhEFE N UM NLO = AR sl R I 7
30 CHBUSHOE, 7F 20 CHUS AR, [FIFRHEE A

[ EE R IR N,O P2 A R N AR FE A7 — € 2 5% o
B, AN AR, AR HSE 25 C
U35 KAB, TAE 20 F1 30 'CINF, AbT- BB AMHPRES,
e R M 25 C AR AL I o BIR R, Hak,
AL 20 TR SRS A P AR 25 CHUS RO, X 5 #0]
FHE 3R AR e g ] —8Y Bah, et e
30 CHUS i KME, MR NLO 7= AR I B ERYE, XAl
e SRR A AN S 56K, NNEA %
ST REIGR

R AR IR R T 5 1 2 ] 10 M OAR P E Abd
FERERIRE . VENRBAP Ny, $h R — 5 i A il A 3
BLA AR TTAR P R TBCEE N T 552 W0 A e 248 B P S
A2 TR, 3 T ST A A R RS A AE T NL,O 77 AR T
Ry YT T I I P ERAL AL SO AR A e
W SR, kT S M A R A AR A o DT SR B
TR NLO HEBOE & A FAAE AT E I, 28R
NLO HEJHCE 5 2 B H B 25 5 458 0 77 9 222 Marton 25127
W IN, Satilla JTHE1 % L2 ~F IR 3B N,O ;=A%
Bl 5 FE SN G O A AU B, R B R iR
M NLO P A RO 5 25 it @24, ACHEJe 2 1,
ANTFR B 2 A R TR ) NLO a2 AR T ZR 38 R I AR £
(3%0) W T Edh (8%0) , 1iBHELE X ARG E &M T
DU NLO P b FE g AR A —5. Horp, BN
N,O WFRE AR, REWIEHBRIVEES ST &
£, HAEAA/ER M S5 EH BA FFERRRE, BER
R A SO A R B — e I E R, —
ST A X H AR SR Fe P R A A B S A L E
20 f1 25 CH B E T mdh, B7E 30 CHH KR
MIEE R, bR, XA ENRE & N E &
A AE F OS2 A7 AE — 8 22 57
3.3 FRUNHETARMIIBRIL MRS N0 724 RY 20

FRAR IR R S A R 2 AN, T+ RmE
A ARG SRR e R (R IR A SR i, AT A A
T NL,O =4, AR, TC & &5 N,O S,
REVE I RIEE IEAHSE (38 6) , Chen ZEPIERF
FC R [ B 7 LRI 1 NLO HEBGE 2 B 13 B TR TC
TR ERE ML, A, SOC & &S N0 A=
AEFMAEAEYERB R R EEMK (K 6) , fEHARK
AEERGW R A, ZHERT N,O Hr~ LM S A AL
JRE R AOEARDS, ERA WL AT R A HUR— AU,
EGURY G N 7 i 12% 50 BE B2 0t S Rl 4k BT 75 1
Ui, DRI S R AX o 2R B A A LA & 2 39 0 g

THLEE N,O B PR I FERBH R —, £
Bt R I AKAE T EIR FE 5KAEAT RS N,O 774
SHEBURIEA . Wi FF ¥ Rhone i [ 7K A4 A m) i) F 4
NH, -N #] DU#ERE 72% RS0 E AR, Webster 25!
WS &I, BKHIV Krisbane 7] H 2L R IR Y NLO
HeoE R 53 NH, N &8 53 IEA . A7 s Rt —
WAIESE T BL E45it, FREFEUIRY) N,O S bR
NH, N £ EFIEHK, HS5 NOy-N EfA FHKEA
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B3, HAFE—E M RE A, [RIFER) 25 R A H I
FE RT3 g M LA AR DS 7o P 22 WE R, HET
i 3R NOy-N & KT 25 mg i, 38 SOk A
AT NOy-N & &g, Hom R EHR T AR E
HoA sz i 227, 4 Beaulieu Z5PVHE 5735 H 72 4605 3k
BRI NLO FEBUN &3, Sk B RAHAE B N,O 77 &5
A BEE NOy-N IRIZ_EFFimsiin; 75 75258 264
il — BEFRVEAEW AR Ay W IR AN BRSSO =
U 2 [X L35 NLO 77 & A S AL AE F (R s malisf 30, 4k
ISR NOS-N B, A4 26 [ 205 = 0 38 I /s
i, o2 RS E S REEIER .

BeAh, C 0N Et 250 N,O P E N &, — &
TIERAEIN BGE C LN LR 25~30, # HUfE s TiAE,
AR fraete, WAEYEEESES, NoO BEBUZ 2,
2z A {2 NLO HEBPY, 4 Baggs 2Pt 7t A< HH +- 35
TERNVEVIIRIE JG X N,O HEB sz &8, K C N
IVEYIERIE 2238 0 NLO HE. AW FidE—DUE B 1 b2
W, FRUMESURYI CINFE 10 LR (R 1D, MK
R EE N,O BIEZEIEMHR (R 6) . ARmBAHRT
BRI MSEE, WHREPI R, C DN HAE 7~
12 B, N,O WHEsbEE C @ N MG nmmsd, Xl ae
T AR DO 5 22 e g oAb B A v i 2 =, 1B
A 22 W) B AR5 AH 5 b 85 57 5% A A [F) 55 I [ i
o

4 % i

1) FREFSETRIIN NLO s 77 AL S R AE FRAE A . o
BRI AR HARI 2B 4399 9 1.80+ 5.95 A1 8.70 nmol/(kg-h),
PRI NyO BEHCIR,  FLIE 7% FE T R385 o 52 50 i 44

2) NLO PP A R AL/ E . IRIEALPE R L fiFdfb 4t
BB A A0 A F A AR AR W 4 B R T R AR I A 4 il
—162.04%+ 327.52%- —239.45%F1 90.27%, K ILIIAY
NoO F=AE E BRI T A AL VE R AR e, T A AL
VB FH ARV A 40 B4 i A4 2 21 11 55 52 10

3) FRARGEGURY) NLO 77 AL TR AE B (R b 45 1F T
I3 i K E 8.91 nmol/(kgh), fx/ME 4.09 nmol/(kg-h)ih
DEARIR R, Bk R R T E N, b
5 R T i A

4) FEURIEVORR Y B 5= A R R R S (total
carbon, TC) . TIEHHLEK (soil organic carbon, SOC)
NH,-N &8 C I N Wgm, {EARMAEDREP AR
eI RE 2 B MR (total carbon, TC) Al H1EA MR (soil
organic carbon, SOC) 7 & [ .35 2 .

5) XHEHKF FREAS RAM S, W InFR=EK
5K A AR, S I L T = PR A A AL A
THVAES &, M FRISHE N,O A 5HE.
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Study on production processes of nitrous oxide and its influencing factors
from sediment of aquaculture ponds in Min River estuary

Jin Baoshi'?, Yan Hongyuan', Yang Ping?, Zeng Congsheng®*
(1. College of Resources and Environment Science, Anqing Normal University, Anqing 246011, China;
2. School of Geographical Sciences, Fujian Normal University; Fuzhou 350007, China)

Abstract: Nitrous oxide (N,O) is one of the three important greenhouse gases, which has an important impact on atmospheric
environment, such as global warming, acid rain formation, ozone layer destruction and so on. As a special artificial aquatic
ecosystem, aquaculture, which is rich in nutrients due to the application of a large amount of food, becomes a potential source
of nitrous oxide. The total area and increasing rate of aquaculture in the coastal areas of China ranked first in the world, and the
emission of N,O from the aquaculture attracted more and more attention. In order to differentiate the production process of
N,O and its contribution to the total N,O production of sediment, this study took the reclamation shrimp ponds of Min River
estuary in the southeast coast of China as the research object and adopted the laboratory-incubated experiments by means of
inhibited process. On this basis, the influence of physicochemical properties on N,O production of sediment was analyzed and
the measures to reduce N,O emission from the aquaculture were put forward. Results showed that the average N,O production
rate of sediment from the shrimp pond was 1.80, 5.95 and 8.70 nmol/( kg-h) in the early, middle and final stages of the
aquaculture, respectively. The shrimp pond was the N,O sources and the production rate increased with the time of aquaculture.
The mean contribution of nitrification, denitrification, nitrifier denitrification and abiotic effect in the three aquaculture period
was -162.04%, 327.52%, -239.45% and 90.27%, respectively. The N,O production of the sediments from the shrimp ponds in
Min River estuary was generated from the denitrification and abiotic effect, while nitrification and nitrifier denitrification
played a negative role. Nitrification was negatively correlated with denitrification and nitrifier denitrification, while nitrifier
denitrification was negatively correlated with abiotic effect. The total N,O production rate of sediments in the shrimp ponds
increased with temperature and decreased with salinity in general, which reached the maximum under the high-temperature
and low-salinity condition and the minimum under the low-temperature and high-salinity condition. Salinity had a significant
effect on the total N,O production and the four different production processes, while the interaction of temperature and salinity
had a significant effect on the nitrifier denitrification and abiotic effect. The correlation analysis showed that the total N,O
production rate was significantly positively correlated with the content of total carbon (TC), soil organic carbon (SOC),
NH,"-N and the ratio of C: N. There was only abiotic processes significantly affected by TC and SOC in the four N,O
production processes. In order to decrease the production and emission of N,O in the coastal aquaculture ecosystem, the
salinity of aquaculture ecosystem would be increased and the contents of organic carbon and inorganic nitrogen would be
reduced by increasing the exchange frequency between aquaculture water and seawater.

Keywords: nitrous oxide; emission control; production process; reclaimed aquaculture; Min River estuary; influencing factor



