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WA OARREREEASZFEMTIE CH, 5 CO, FFER
Egzzﬂﬁ]Eﬁk'uﬁﬂ
JRBELED 55 RIS R LSS A I AR B e b AR FEN 350117; 2 AREEI AR,

T Y P A A PR R S A S AR AR 350117 3. AR VL] G AR 2 R S8 5 AL 5T o (FE R A
FLJR) M AR 350215)

THE: RAEMVLI LR K 25 (Phragmites australis)VHE M 15838 I KE e 3 AN AR R ERFE 5711 0%o 2.5%o0 11%0Fl1 22%o 3 Hh 1- 33,
DL_b R BEAEL 0 B T3] XK BEJaK S H BRI 22 0K T PR 1) 6 B 4 IX S ) 35 9 38 A # (microcosm) PR AR5 77 52 56, 143 AN B 28 /RN
AT 6 2R, LA S H 7% 0 3 A0 AN ) T 2 U ATl LR PRI 48 CHy R CO, P AR B3R IS A (1 1 (6. 80 18 L 0 AS X LR PRI M 4 BG.
CBH. NAG. PHO. PEO Hl mcrA (i F AT 535 1052 W0 V8 I el 248 ORI 1R bh 260 0 35 38 In v PRl M AR T 26 8 138 1¥) CBH. NAG Fll merA 135 .5
o FEZELAH B A I B A B35 v K - S UK R P K T B 3 CHL P ZET0R N 21.9%. 23.6% K 40.4% (H5% 22 sk 1= 3906 15 3% 5
RINAS IR £ 505 WK SR TPURK 138 CH, 7= 2R 43 Tl PR 16.56%+15.56% 1 19.28%, 78 ISR 2 %0 2 35 B AR 22 /KR CH, 22 2E 3% 19.7%.
B A GRS IR 6 U N 582 I SRR R b K 13 CO, 7 AR, AR KR 2 K 3 CO, P AR TEsg M. TS 50 1,313 CHy Al CO,
PR pH . HIEMANEEE TR merd F21E R B E IEAIGGEE . SOC, CIAI SO 53 1 b 5 BEHLAR AR 5 45 5L 57, T U1 5, 38
NAG. SO 1 pH % CHy Ml COp =AM TR AR T 7 45 S0 - G 8 00307 11 DX AN ) 6 1 VR B 358 CHL R CO, P23 1 S M AR
[Fi A5 A 2 R T 1 X 7 A o 3 8 PV 3 A O T 3% SRR QI %5 16 380 PS8 2 1 5% g

KEEIA: CHy W /EHAR; COp M /AEMR, BN AL HERH: W
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Effects of nitrogen addition on soils production rates of CH, and CO, of estuarine Phragmites australis marsh under different
salinity. LIU Si-qi', HU Fang', ZHAN Peng-fei', HUANG Jia-fang'**, TONG Chuan'**" (1.School of Geographical Science, Fujian
Normal University, Fuzhou 350117, China; 2.Key Laboratory of Humid Sub-tropical Eco-geographical Process, Ministry of Education,
Fujian Normal University, Fuzhou 350117, China; 3.Wetland Ecosystem Research Station of Minjiang Estuary, National Forestry and
Grassland Administration, Fuzhou 350215, China). China Environmental Science, 2025,45(10): 5811~5822

Abstract: In this study, we collected soil samples from the freshwater Phragmites australis marsh at the Minjiang River estuary and
constructed wetland soils with different salinities of 0%o, 2.5%o, 11%o, and 22%o by adding artificial seawater and stabilizing for three
months. These salinity values correspond to the ranges of fresh, oligohaline, mesohaline, and polyhaline water zones in estuarine
tidal wetlands, respectively. We conducted indoor microcosm anaerobic incubation experiments and meanwhile added ammonium
and nitrate to determine role of salinity in the impact of nitrogen additions on CH, and CO, production in estuarine tidal marsh soils.
The results showed that the salinity and nitrogen form had significant effects on the activities of BG, CBH, NAG, PHO, PEO, and
mcrA, the addition of ammonium and nitrate significantly increased activities of CBH, NAG, and mcrA in the soils with different
salinities. Ammonium addition significantly increased CH,4 production rates in the fresh, oligohaline, and mesohaline water marsh
soils by 21.9%, 23.6%, and 40.4%, respectively, but had no significant effect on polyhaline soil. Nitrate addition decreased
CHyproduction rates in the fresh, oligohaline, and mesohaline soils by 16.56%. 15.56% and 19.28%, respectively, although the drop
were not significant (P>0.05), nitrate addition significantly reduced CHyproduction rates in polyhaline soil by 19.7%. Both
ammonium and nitrate addition significantly increased CO, production rates in oligohaline and mesohaline soil, while did not
significantly change the CO, production rates in the fresh and polyhaline soil. Under the nitrogen addition, the production rates of
CH, and CO, were significantly positively correlated with soil pH, extracellular enzyme activities, and mcr4 abundance, and

significantly negatively correlated with salinity, SOC, CI", and SO4*". The results of random forest model prediction showed that

IFSBHEA: 2025-03-04
EEWMB: EFEARBIFRS I H (42177213); H K U &V RITH (2022YFC3105401); 1 95 1M B R ([350182]FTYHZB[GK]2024001)
* JHUTAE#H, #d%, tongch@fjnu.edu.cn
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under nitrogen addition scenarios, salinity, NAG, SO,*", and pH had the greatest contribution rates to the production rates of CH,and

CO,.0ur results indicate that the impact of nitrogen input on CHy and CO, production rates of estuarine marsh soils varies with

salinity. In future, we should consider the influence of salinity gradients when making the strategies and measures to mitigate impact

of eutrophication on greenhouse gas emission.

Key words: CH, production rates; CO, production rates; nitrogen addition; salinity; marsh; estuary

F B2 (CH ) 5L IR(CO,) 2 T 84 Bk A
I8 1 5 A o i 5 A AU B M TR T A Bk Ak A
HARIE CH, HEJBUS T 41%~53%, ] IR e
HASER CHy SEHECR ) 7%~30%, /8 K< CH, 1
R Y P Y N AR A AR B R A 250~
500gC/m>C ] 11 R i M 2 — A AR FR R IR < e
A7, RS s 0 L ) REAE W S i 2 1) R A
AL 35 R b 1 3 CH, R CO, P AR (R LI T
BEFIN R CH, F1 CO, HEI 42 5¢ T 22 6T 25 i
AR B A R XL

U N B0 2 A RV /40T 13 b TR I 1 —
F BRG] A Ao A N 2T B R e,
NCUAR MY AT b PR 7K HE TR AN W 438 o, o) 44 1
A RGN S5 R RN S e AR v 5 i L U i N
ok R 458 pH (I AE R bR, AT T 458 H s AR S PR A A
PER AR S M A P O CHY R CO, 17
PE R IO Bl A 2 A AR, SRR B e s T
PRI R R I 2 e, 78 I R R A e
5 TR RS AL T 4 E L BT g 4 e, A
B0 TR I merd £ RENO SN R R T
M CHy 5 CO, HET 3G AR AR A, — .
52 B RE 2 G e R ey U R AR AR 1 DA K
BRAGERHI ST Fp i 5 Rt v f) T R o ) i — 171,
HATCA ™ 2 4> meta 70 HrbF 70 R W] R NG 252
HBE CH,y A1 CO, (RHER ™ AE 58 2 SCRRAIT e 4
JE R AN B SR CH, HEoE & 2 A
K CHy 1 CO, [ 541 AN 2 3[R ), Vivanco 2516
TR IR 2 A NHLCl 5%+ 38y WA FH Jc il
B0 CH, 18 5 2 25 35 00, CH, 0 AU B H A
S M RIARH 5 P2,

SR AR g 5 W T IR B 0 — AN LA
DAL, A 308 ok 5 2 3 40 B A A R A ) T T 45
FITIyf3%, AT 5 W] 138 M PO T U B 230 3 4
1V B b PR R HE TS 2 BT 9 2 1) Mol o Pl 0
FLAT P AE T, e 6 B 5 M 43 F8 e o AN B 1 T0IR

AP A e . I 0 X 2
JESE I B CHy 77 28 T30 — WA Ak pl 3t
PRSP A B AR CO, 77 A 33 I S 45
KA AE 22 5032 BRI, R DX 6 R R 4y
WA R A T VR PR 13 CHY A CO, iR
(1055 1) 01 A D048 R T 48 7 B N B0 AN [
B VAP 3 CH, 5 CO, 77 A3 R (1) 520,
AHIF IR A ) VL30T 1195 7K = 8 Bt b - 398, 5 n
ANTR) R P 1 N 32 ¥ /KA 32 R R A R (1) 3, = Y
1z A ¥ (microcosm) JR 28 BT 97 S0, I 45 5 AN T
TEA R F CE A BRI R 55 20 it n, LA 75 36 B 70
U N B It B A PR 3 CH, 5 CO,
AR TR (RS R () A L 9T 5 R A BT I IR
By N 0] VAN [R] & 5 v PR Hb il = SR HE IR 3
M), A 9T 1 T b 2E 25 R 0 () AR 4 R B e
F AR

1 MR57AE

1.1 PSP AN R £h R - S i

FE [ VL) 13 A I 9% K P =5 v B M B AL 3
B 4 MR BB R, 2022 4F H AR MR
TAE(EZ Sem, KJE 30em)FEHLREE 4 1050~
10cm). S5 % 51| B 40 AR 55 20 ) F ik o 16 A Lt e
IIRGTER AL ARG 00 h 4 43,4 O R ) 3
RRFR IR 1 FoR. S0 BRI 4 NSRRI
(150mL) 7, 3 s I FH #vit i /K if 8 (Cnsic Marine
Biotechnology Co., Ltd., " [E) & 1) 3 55 7 51 A
0%o0,5%o,18%0 11 30%0 1 NIt /K 25mL, LAHA#A 4 LA
T 4 AN ER S A L 38R 7K (<0.5%0) 5
J 7K (0.5%0~5%0)~ 7K (5%0~18%0) FH 22 &l 7K (18~
30%0) >IN A N3 IR R ResE 3 AN H 0 e B v At
{4 5 Salt6+Eh 11 (Thermo Fisher Scientific,3€ )
WE AN AR AR H 2 LA, A TE K 4
ANEREE A 0%0 2.5%0 11%0 A1 22%o 1) L-HE, 73
MAc o S1. S2. S3 Fil S4.
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Table 1 pH 1B ysico—chemical properties of the freshwater Phragmites australis marsh soils before construction
b thIE FKE 'ﬁ%:} oH N TC ON soc
(%0) (%) (g/em’) (g/kg) (g/kg) (g/kg)
10 0.00+0.00 0.71£0.13 0.89+0.04 6.48+0.08 2.14+0.09 26.4+0.81 12.34+0.36 18.49+0.72
20 0.00+0.00 0.74+0.26 0.79+0.11 6.50+0.19 1.814£0.23 22.83+2.21 12.68+0.41 17.69+1.20
35 0.00+0.00 0.74+0.04 0.83+0.04 6.37+0.21 1.85+0.07 23.29+0.22 12.61+0.48 16.01+0.61
540 0.00+0.00 0.61+0.08 0.84+0.05 6.44+0.28 2.07+0.07 25.08+1.00 12.14+0.13 17.18+1.15

1.2 BN INRLT DAERE IR 55560 X CH, F CO,
AR TR R

SEIG & T T R A IR AL H AT N R i
M CHy FH CO, 7= Az A IR 5 T3 1. AR IR 32 82
M U e S, SRR 2 T P e
H. ARUFFA LI 50T AR 97, 45 6 A
N TINFE 7% A0 g B O] 1 PR b 3% CH,
CO, FEAE R [ W FREL S1. S2. S3 il S4 PUA4NEh
R e (25g), 70 BN 150mL 3355 78N, IF
PRI BARRALE 1:1 BBl 25mL (19 281
7K NH4Cl Fl KNO; ¥R, BB AL B U
ONHE T RS Eh U N AL TR 3 AN ib B A A B
4T (T 48 N FRFE ). AU A S I Mou 2517
A Kim 2P 8 N 100mg N/kg drysoil ()
KNO; fil NH,CL. %% 30min 7870 VE-& 4] Jo 35 5l
1, FH 7R R 3 S A 3 N v 2 0O HE PR P <
PP PR RE S 6~10min {3 P9 T R E0IR AP,
LRI EIL A CO M CHy WA M HIAIR S 1
TR LW E N 25°CELER % 15d, %0 AL
1,3,7,15d Wl5E CO, M1 CH, W6 BE BRI S RTI 1 55
TN E % 2% 200r 723 30min, i CO, Fl CH,
WSS B4 W IO Y SmL A4 A8 A0 € 15X
(Shimadzu,GC-2010,Japan)ill 5 CO, Fl CH, ¥ %, 7F
AARRAR 5 3 BRR 78 45 B AU OOR RN R A
MR A R () CO, il CHy p7 A B

M dec V, 273

p=—.=.21. (1)
v dt W, 273+T

AP ok CO, B CH, P2 %,COmg/(g-d); CHy:
ug/(g-d); Ml CO, 5%, CH, (11 BE /K 5t i, CO,:44g/mol,
CH4:16g/mol; V' J& Kb IR A AR BE IR K AR,
22.4L/mol; dc/dr & HL A7 IR ] Py <44 TR B2 1 AR Ak
K COp:uL/(Ld);CH,:mL/ALd), H H A 78 1] )7 & 3L
R*>0.9 A 8 Ve W0 LS a4k
R Ws B T L L FEx (- 5K

), T AREFRIR L, °C.
1.3 FEAINALEL G 3 FAL PR AR 1 2

R INKG TR0 L oS (G 15d), REEA [ B
T A B R A A ) R L pH (. ERFE
NO; . NH,". SO,/ CI'. TC. TN #l SOC %
sfe ki s A pH fH 400 fH #5148 pH i
(Spectrum Technologies Inc, 3% [l 32 -+ 3% pH 1ii;i=
FRFEIEAE 105°C LT 288 T e 338 5k % BY,
i FAE#5 2 Salt6+Eh 11 (Thermo Fisher Scientific,
S L) e 3R . 43 NO; R NH, WM&+
FEFH 2mol/L KC1 324,18 1] SAN™ L7 shvE 5 />
Hr Al 72 (Skalar Analytical SAN™ fif 22); 13 SO,*
A CIMREM € /K L EE 1:10,170r/min 58 7E % 4h,
3400r/min R 850 6min $2H WM 0.45um
LA R BE /K AR D8 K 1k 98, 1811 1CS-2100 74
T (BN RRHE 2 W), 56 B 52 A (TC)
14 R (TN) K H ik & 7T 2 40 M7 {2 (Elementar  Vario
MAX  CN, 8 [E)J 7 ; - 7 HLAK (SOC) i F ik & G
ZMHTA 2% (Elementar Vario MAX, 72 [ i 2% 46 Wl 2
43 0.0 1mg) I 72, I 52 /7 58 HHEREE K 0.5mol/L HC1 %
b - 35 U UR A TR B JE AL, S F 25 VK & b i O
KR 5k 0.15mm §7.

1.4 FIAS AL IR 5 9 M )

RIS INETR LI GG (5 15d), MRS IR A
B A S 1) - S P AN . - S T A Bl
M5E 2% Saiya-Cork 25PNz J7vk.3 FlK it
WA AR R (BG) Y £ Y 2% /K f# il (CBH) «
B~N— T 28k A 258 17 1 (NAG) H < T2 1l (MUB)
VE ARSI AR 2 .2 b e A A 1« Py A AL B (PH
ff 0). LEMAYEPEO)H LKA Z MR (DOPA)
VE g b SR I 52 , ot i 7K A 8 5 SR A i 40 31 J
96 REREAT I E  RARERAE P BRI 3g 1 0.25mm
IR A -, N 125mL Y24 S0mmol/L FRITS R £h 2%
M(pH 1B 5.0), R S BiFE s hidt Smin ALY 5
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1k, B J 5 B R WA 2000l J235 W, N 96 L1
fUB (Perkin Elmer, Inc S&[E), 4% ZR s A )5, 90 &
KRR LA CE T2 20°CHRE 4h 5,0
10uL/mol L NaOH £ 45 15 e v, 4 FI 5 [H - Synergy
H4 £ hHERF PR (5 BN 365nm & G i Al 450nm
FECFARIDE AR I 2 L, 547 8 nmol/(g-h). il E
LB LBCE T 2205 h 20°CIF A 18h, 1 I
B 450nm W HGSE 52 [E Synergy H4 22 I RERE R
SR e B A v P, 547 4 pmol/(g-h).
1.5 ZIS AL G 138 merd £ JE 1IN E
RAINIE IR LI AAG (5 15d), BB TN
AN B 3 DNA $2IGE5R SRR 2B AL R
H, AL FOX H R HEAT DNA FEHEH = B 908
(1) merA YyRESE R T 52 I 96t i 1 PCR 7041, | W
fE5€ = PCR {X(iCycler iQ5BioRad,3& ) [ #HET.5L
I PCR A HT 5 5190 53 90k :F-merA(5-GG TG
GTGTMGGDTTCACMCARTA-3") fl R-mcrd(5'-
CGTTCATBGCGTAGTTVGGRTAGT-3")“, J J¥ &

M 18uL, WG HT 5 5 (10(uL) % 0.5uL, 2xTaq
MasterMix 10uL,/K 7uL. K5 FOREARAE L 10'~10° 1
AT 10 5B FERRE, BEAN R B I 2uL BERCEE S7hRE
2 bR 2k 7 7 R7=0.99 MRS P AL AL st e AR
FERIRHRAT B 23 ) S8 K.
1.6 Hdmortr

3L Pearson AHOCM AT 7 225 B A k[ U
TG o BT 3SR SPSS 26.0 FAE5E k. 1 Sk
9 B0 1R T 25 0 AT AT 28 55 IR, AN R 8 IES 70 A 1)
Heth T84T B T 5 7434702 ] Origin 8.0 R BT
KB BT VR AU 5 SR . TR &
B PE  TAEY)E R 1 CHy 5 CO, PP AR TR
b 1) B A3 KA 38 DY 35 8 (Mean)+ b 1 22
(Standard deviation)Z /5.

2 HRE5SH

2.1 AR K —2 JEK T B b 1 358 A1 i
Ve merd FPERISE

BG[nmol/(g-h)]

12.0

=
>
.
i

NAG|nmoli(g h)]

L6F a

A

ad

ateN

PHO[nmol/(g-h)]

&v

2

S

27
Z

merA[eopiesi(10°4g)]

s1 82 s 4
HhBEBSE

1 A BIK—2 Bk 8P 3R SIS P . merd 322 52

Fig.1 Effects of nitrogen addition on extracellular enzyme activities and abundance of mcrA4 of the estuarine freshwater—polysaline

marsh soils. Different lowercase letters above the columns indicate significant differences between treatments within the same
salinity (P<0.05)
AN NG S REROR ] — #h BN (R R AL 2 2 ) 83544 22 5%, P<0.05, T Kl 4H ]

ISR IR Eh &0 5% 5 13 BG ik
SEM AN 025 S IS R IR K L SRR AN
WK 138 CBH 38K SERK . K %
M4l CBH 35 7% 2 5l K (5.48+0.02),(4.6+0.46),

(3.63%1.11)nmol/(g-h), B IMEEA A CBH 5 144> 734
TN 41.9%- 45.8%- 55.9%, 3R 10X} 22 J /K e 135 0
M0 TNV I h 2 A 35 386 I 7K 1438 CBH I ¥& 12k,
BOKIRT AL CBH ¥V 4 (7.17+2.00), 48 I AR 2 5
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A CBH 35PN 60.9%,%F 3K« A RUK RN 2 ik
K38 T3 W) S NV 25 R 2 8 Ik /K B 22 Rk
5 NAG (135 1, 7% 7K 21 22 JFK R TR & 1 23 0 A
(7.28+0.06),(5.8+0.64),(3.8+0.64) 1 (1.2+0.39)nmol/
(gh), AN INEE ARG 2 BB IN 24.5% 44.4% 57.7%-
94.3%. U INAHTR B A IR /K . 52K NAG 3%
PER K SERUK I A NAG 35 P40 0 A
(7.28+0.06)F1(5.8+0.64) nmol/(g-h), 7 IR &5 A 184
T 7.8%- 6.5% %5 22 K TG 5% M N N B 2 00 Sl 14
IRTBRAR T SERUK A RK 3% PHO WM, 55K
A oK R ZH PHO 3% 78 43 51l 4 (0.67+0.09),
(0.13+0.02)nmol/(g-h), ¥s HI4k A 543 ol A A 1 n
49.3%F1 17.1%. 75 INAH R £5 2070 Sl BAARC AT 3G v 7K
FZJFK T3 PHO 351, 1 KR 2 8K (19 5% I 21
PHO #4351 4(1.1420.16)F1(0.3£0.02) nmol/(g-h),
ININAEIR 2 PHO 35 PE 4 00l BRI 26.1% F134 fin

133.8%. ¥ 25 F AN R #1204 A\ 38 Wl 2 BRAR IR OK &2
% @K 138 PEO ¥& 1, 1% /K 2 2 JdK (1% R 41 PEO
W 4> BN (2.86£0.17),(2.26£0.22),(2.13+0.62) Fll
(1.860.19) nmol/(g-h), s I A Z 0 B PRI 32.5%-
44.1% « 37.4% - 25.6%; s i 1R £k %43 ) B A
50.2%-+ 58.3%. 197.9%. 125.9%(/4 1).

B BN Z K IR R AL merd 151
4y B A (3.05£0.66),(2.19£0.39),(0.96+0.3)copis*
10%/g, TR INEE AR B 5 530 57.8% 117.3%A1
50.6%; SR AL H AN 38 merd FRE LR EY
Wiy g8 R T | it U A S AT HAR ] P2
T M 9 P AN A B e AR Th RESEIR mcrA
F2 LSS IR - 7 22 53 M &5 R AR WY - 2R L Tl 20U%
AN O EE R 3% BG. CBH. NAG. PHO.
PEO Ml mcrd ()& PEBA W2 15200 7% /K + 4%
CBH. PHO I PEO i1 f & (3 2).

*2 BE. BARSKREXEERXN LIRMAINEEEMY. mod FEZIWHNEARAZED R

Table 2 Two—-way ANOVA on the effects of salinity, nitrogen addition forms, and their interaction on soil extracellular enzyme

activity and mcr4 abundance

BG [nmol/(g-h)]

CBH [nmol/(g-h)] NAG [nmol/(g-h)]

P

F P P F P
R 32.52 <0.001 52.17 <0.001 226.95 <0.001
RIES 5.45 <0.01 14.93 <0.001 44.02 <0.001
SR REA 0.39 0.88 <0.05 2.34 0.052
B2 PHO [nmol/(g-h)] PEO [nmol/(g-h)] mcrA [copis><104/g]
F P P F P
B 362.89 <0.001 73.27 <0.001 14.05 <0.001
AIEE 5.44 <0.01 85.86 <0.001 11.95 <0.001
SRS 7.90 <0.001 <0.05 0.99 0.45
2.2 RIRNIRAK—Z BUKHEER 1% CHy, 5 P AR R SRR A ROK 6 4L 13 o, PR
CO, P A (K 51 A 73 ) A (15.18+2.87),(14.65+2.38)g/(g-d), 5 A

ININEEAS R WIS LUK AT Rk +
5 CHy /™ AR TR 7K SRR AR RK 0] 2+
% CHy 5= A2 2 53 1) b (4.2£0.36), (3.59+0.30),
(2.74+0.35)ng/(g-d), A INEL AR CHy 7= A3 Z53 Jl
BN 21.9%. 23.6%- 40.4%,% JS/K X} 2+ 3 CH,
P TE AN (2.5540.26)ng/(g-d), s AR A R 22
K 458 CHy ™ A 1 TG W0 8 A IR 6 205 1K
LK R OROK 3 CHy 7R AR TR 4 T %
16.56%- 15.56%F1 19.28%.,{HAZ1L A i 2 (P>0.05);
VS IR 12 6 A 310 25 BRI 22 /K 38 CHL 77 A2
# 19.7%(& 2).

VS IR S 20l 25 1 N 55 /KR PR K 12388 CO,

B COL P2 AR AR BN 19.4%F1 13.1%,7% 7K
FIZ Jf KR AL 13 COy 7= AR R 37 49(17.65%
1.92)1(12.33+1.59)ug/(g-d), 75 ek 2 BT IR K F1 %
JHK T CO, 77 AR 28 TE S A VS A IR 6 02 35
B0 S SR R K L3 CO, FRAR TR, 43 i) 1 T
37.3%F1 19.9%, SR 1M1 KA1 22 i 13 CO, A4
RICm.(K 2).

TR AEEAS S LA AR FAAT 2
VAP 3 CHL R CO, 7= AR T8 58 0 () 0L 1
FEOYHT 4G W - BRI L R TR A L AT
AR 4% 13 CH, AN CO, 77 AR 77 A 25 1) 5%
Wi 7R NS COy = AR T8 R FLAT W 25 5 ) R 11 - 45
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DL R SR A ROE S A HAE R T 18 COp 7 AR T W3 (MR (R 3).
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_ R b | R
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Fig.2 Effects of additions of nitrate and ammonium on production rates of soil CH, and CO, of the estuarine freshwater—polysaline
marsh soils. Different lowercase letters above the columns indicate significant differences between treatments within the same
salinity (p <0.05)

%®3 HEMERSRESTHEMERN CH 5 CO,FEEE  TIMHEXLER
HIORER S ZA 4 FURAR I B R 6 PR S0
Table 3 Two-way ANOVA on the eff f salinity, — . .y e .
able s Tworway on the effects of salinity NH, & x5 CH 238 7 (4 ik e, 4 S
nitrogen addition forms, and their interaction on CH, N o .
B 16.60%- 15.00%[1) 138 CH, 7= A3 % 1A, HLk
J& CI'' \pH . PHO } PEO 73 5llfiftF¥ 13.20%-13.10%-

and CO, production rates

EES CHa[ng/(g-d)] COs[pg/(g-d)] N o
Factors F P F P 11.00%%1 9.90% /1) 1338 CHy /A 172 1k NAG.
ﬁ'lfi;: 92.66 <0.001 15.68 <0.001 ﬁgxﬁ?ﬁ?%?ﬁi@ii% Cc)2 FE/EE%%EJJ E‘]ﬁ@(fg%%,ﬁj\
A 70.55 <0.001 8.02 <0.001 N .
SRR 3.00 <0.05 0.62 071 TERE 14.00%- 13.80%F1 10.70% 1) +3% CH, F=A-IE

1AL, HOE PHO. BG F TN, 2 SIFRE 10.70%-
2.3 RS ST CHy 5 CO, Pl 5 L3N 8.80%F1 7.10% (1) 145 CH, /=AM (10 (K] 3).

SO, NAG
NH.! HhiE
cr PHO
pH{E BG
PHO TN
PEO Cl
CBH SO”
NO, TC
merd NO;”
BG pHIfi
NAG C:N
HhyE PEO
TC CBH
TN [ ] NIL*
eny [ (@) . e ®)  co A
soct | CH - soc } >
0 5 10 s 0 5 10 15
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