AR 2021, 45 (4): 321-333
Chinese Journal of Plant Ecology

DOI: 10.17521/cjpe.2020.0353

http://www.plant-ecology.com

U X RS 2R IR R R A X 1T A2 RO =2 Wi &
L%l

%R FHAK B

T ER B G R AU, hER AR R S SR E SR E, WRIAG 264003; PERIZEBREE, JE5 100049

M OE R SR e BRA R IO A AR BRI, (HRIE R IR R E SR S BUR O R R A T R AR M A
TEDRER ™ BB WA A R KRR A SRV e S AN . R -3 2 O AN Sk HH SRR IR OB
FEF= R IR ZI G, 3817 500 Sh VA IR BRI DD R VA I HERR L . SO & R R - IR R Gk LA WL sy
it IERTVETEA BRI SRR R P SN T I RA T R AN ST B B IA S B AR IR . AR BLIER b, T
XPHFIHE AL, SRS IR TT, & EE PR TR A SV IR Y & [ B A PO RE A SRR
A HUBR 2 A A PIHL . 87t 3B TV A HURR ™ A AR DR S A5 L DL R BT 0 0 V0 b Sk R R 5
LU D94 s U 0 SR VAR I BT B R 5 LA S SRR BORLRN BB AR A, PPl R RIE i K A4 8 R AL RS R R I
i ER VH IR R R (8 AE AR AR T S

KR BRI BOEIS, BROEC; BRIC; ViRV WA

BERT, 2K, JEICHS (2021). BRI IE SRR BRI ER S B R S L. R AR, 45, 321-333. DOL: 10.17521/¢jpe.2020.0353

Effects of nitrogen input on carbon cycle and carbon budget in a coastal salt marsh
HAN Guang-Xuan', LI Juan-Yong, and QU Wen-Di

CAS Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research, Chinese Academy of Sci-
ences, Yantai, Shandong 264003, China; and University of Chinese Academy of Sciences, Beijing 100049, China

Abstract

Coastal salt marshes are an effective blue carbon sink to mitigate climate warming, but their ecosystem stability
and carbon sink function are threatened by the large amount of nitrogen input caused by coastal eutrophication.
Under the action of regular tides, the high nitrogen content in the coastal waters will have a profound effect on the
key processes of carbon cycle such as plant photosynthetic carbon fixation, carbon allocation in plant-soil system,
and soil carbon release in the salt marsh. This study reviewed the effects of nitrogen input on plant photosynthetic
carbon fixation, carbon allocation in plant-soil system, decomposition of soil organic carbon, formation and rel-
ease of soil dissolved organic carbon (DOC), and carbon sequestration in the salt marsh. Based on the shortcom-
ings of current research, this review proposed the directions of future research, including the effects of nitrogen
input on plant photosynthetic carbon fixation and carbon allocation in plant-soil system, the microbial mechanism
of soil organic carbon decomposition, production and lateral exchange of soil DOC, and the potential impact of
different forms of nitrogen input on soil carbon sequestration in the salt marsh. Overall, this study aims to improve
the understanding of impacts of nitrogen input on the key carbon processes and the mechanisms of carbon seques-
tration in a salt marsh, and to provide new ideas for assessing the potential changes of carbon pools under the inf-
luence of eutrophication of coastal waters in the salt marsh wetlands.

Key words nitrogen input; carbon cycle; carbon allocation; carbon sink; coastal salt marsh; tidal action

Han GX, LiJY, Qu WD (2021). Effects of nitrogen input on carbon cycle and carbon budget in a coastal salt marsh. Chinese Journal
of Plant Ecology, 45, 321-333. DOL: 10.17521/cjpe.2020.0353

I TR B R SRR MO AT 2 —, HBOEEIER N(218 £ 24) gm Za !, HARMK
(B (Blue Carbon)”). ‘B Bk LRI AB RS =405 /4 (McLeod ef al., 2011; Macreadie

AR H HiReceived: 2020-10-26 5% H ¥ Accepted: 2021-01-18
FEWH: EEKEARFI#IE4(42071126). Supported by the National Natural Science Foundation of China (42071126).
*\ Eamail: gyhan@yic, ac,en



322 HEMIEZ R Chinese Journal of Plant Ecology 2021, 45 (4): 321-333

et al., 2019). FLHJR K, —TJ71H, V= SRVAEHR K
A AR R AR R 5 WA SRR N B AR
F— 5, EESREKEA T IRARES S8
MU o fR 2202, TRIET, JABAVESR W 54 K& 1ISO;
BELRS F 2 (CH) ™ A2, AT FRAIC R VA I CH PR 7 2E
FIHERL(Choi & Wang, 2004). b4k, 1T 25 VH 1
AW 1A T UTAR, S P AR XA B A, L e
() Bk T LA 47 AE 1 3% o 30T 4F (Radabaugh et al.,
2018). i4b, BRI, SBR[ BT
A B 0T 45 VA 1 Hh i 0% S T S Al R B RR S 1)
T, DRLE R VAR s BT D) BE T Dk % A= Bk A3 AR AL
SEILRRIA W FNBic - R EH A 5 T4 A A

TR Eh VE IR Hh B A8 4B T BT 1) B COL
CH A AR 1) 77 1) b TP HLER(DOC) AT %
PETEHLER(DIC) KA HLER(POC) A 3l 1) () 4T,
2017). — 7T, MEHEERBBIAETS REMERNKS
COy &, @i H Y Fr e & 1F I e R )
COERANUR, BIREHE 1 a4 7= J1(GPP),
T8 AR Ry R AR F R A R A B g S —
JiTH, VR VIR E N BRIE, A AR
VWA F 3 SRR T ) 5B WL, AT B T COL M
CHy. IAL, 1% KR AZ AT G 20 35V e
{14 T PR AN RIURL S (19 BB IR IO A% B A K A
HH o YECI R VA VI M M Ak ek s R R, R A
FAF BT IRAE B B LA 1 R 2 004 I A8 3t 2
2 )R 4 RV VA SR VA W R E 3A SCB FE AN B T
BE MR SEAENLHI BT, 2017). #1918 DR K
PRH 5 IR SR ST NI S A S R G,
MM TR TR AT B R R, RAR
W) Y52 VA5 5 Y VR b A2 25 R G0 WLB A 5 R ] i FE
(Penning, 2012; & #F, 2017). B, ey £hiA
BN (R TR 6 1 S B L 500 kgkm 2!, Sl
AMIE AT T Re & T 2R VA [ ik ) Be PR LA S A
B R Gk e R 55 11 5 R [K (Pardo et al., 2011;
Penning, 2012).

VR EUE I R AR NI, 580 R
& IR H 23 I (Deegan et al., 2012; Xu et al.,
2020), & H A A BRI 5 1 I 00 50k M E i — A
WEE M. fEMWIERT, RERULRSHINEE
SRR AR S RS, FEukEE R AL, dE g
AHCE RN Y- . A VLR
i R 338 WL A WU B B 1 34 0% i A% (Hu
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et al., 2016; ¥ %F, 2017; Herbert et al., 2020), FF
AR ThRe =R 2 HRZ s m (B ). AT
WA A, T ARKAR B AT R I E, ARG N
EH ot b e Y 9 i e (1) S 22 /D 3G T 1045, HAEZED
T AL (DIN) A & % 25 Y (Deegan et al., 2012;
Breitburg et al., 2018). Wil f #3551 &% IR & 0,
20002050 4F [A], A [ 3% i 2 2 S N 20K 38
30%—-200% (Strokal et al., 2014; Wang et al., 2018).
DRI, o] B 2R N X BT M B AT A S B R R 52 i)
ML, KA BT 4878 U AT 35 73 1 b R AT T
RS AR S HLE B2, 9 T i IR AL
B0 VR E TS R A B AR R AR .

1 REAXRRITEY S BRI

RN BRI B b A2 25 RGP VIR AT 11
EBRN—MEFRIOR, EYT U5 DI
V(AR R SR AN 2R B WL (I R 25 Z LR AN IK)
() 2B I AR 3K 15 & (Jones & Kielland, 2012;
Kiba & Krapp, 2016). H#iaF R, 23k
50% M RARFE L AR 25 R 2 B AR (Du et al.,
2020). EMAEYIE R HEL G, B A S Ed ik
WEHE R MES RGP R B, W LA E A HLA
(DON)FIDINJE R 1) A 25 (Vitousek et al., 2002).
MDA BRI, B 2BV I R 4y,
B R IIAEAE ORI % 7 (Wang et al., 2019).
G N — 77 T I8 SO A R R A A= & DL AR AR
RIS R E] S A R 5 2H 2R AR A ) A L A,
T 5 W FEL R 1 &R FH 310K (Tversen et al., 2010;
Wang et al., 2019). %40, EoEtHli kA R AEY A+
VIR EZEH S, BAEM FOGE R SRR,
KLt B S B 506 e ) R i A7 AR TEAH DGR
% (Chapin III ef al., 2011; Mao et al., 2018). & F1H
In IR A At Re AR SR AR R O A
&, shmis 3 AR IR S AR BnCOo, 1)
Wi I B COL [FAAE F A AL 3 BE S i
MI7K 23 R 80% P> 69 #E(Guerrieri et al.,
2011). F—77 1, A% N BT Be 0 HE a7 T8 B
FEAR RS, AT S e R A T 1) SR Ak
(Wang ef al., 2019). B HE S EA A2 B2 K
TR AN I8 ) BB SOR 20, KPR F 26 =
TIPSR (DR BRI fE, HABPAEE (5 an
K IRE L GHRR SR ARAG F O OO, R
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Fig. 1 Effect of nitrogen (N) input under tidal action on key processes of carbon (C) cycle in a salt marsh. Periodic tides bring N
from nearshore eutrophic water into coastal salt marsh ecosystems, changing the stoichiometric relationship of soil nutrient elements
in salt marsh wetland. The exogenous N input could have important impacts on the key processes of carbon cycle, such as photosyn-
thesis and respiration of plants, distribution of photosynthetic products, decomposition of soil organic carbon and loss of dissolved
organic carbon (DOC). DIC, dissolved inorganic carbon; POC, particulate organic carbon.

T MR A K (Harpole et al., 2016; Wang et al., hn 3% 8% N\ (Fernandez-Martinez et al., 2014; Her-
2018); (2) R FENHLFIVEFEPH 5 FREMEPT REFRMIIE  bert er al., 2020). {Hi2, AF]|—EBME)E, HEEMA
VIR (Wei et al., 2013); G)RASINGIEEEVENES  ATREANHIX P RN, $L 2 7= 4 8 5 5 VE M
PP TR . LAk, FEY6 A 1E FHG R R 534 B HFEY)IE % £ K (Bubier et al., 2007; Peng et al.,
WTAEY AR GIPERE . Blan, FELIREJE (Cyperus) 2019). HERVBIEHTTF, REnl &R RN, EE 2
R0 BB U, BB B AT oo 3 SRR, PRI R B U NPT e 2 4 LAY
A REZT AR AR TR AH — Se%UR] R B HeE KRS /7. BN, hn R I U AR
AR AR ORI U B e I N B A R AR, Rk SRR Bl DA SR R IS B COL K JE 25 1 A%
HIE H S KSR A4 JI(Mao etal., 2018;  BEINAEYIG S BIREAE J1(Wu et al., 2015). (B K]
Shen et al., 2019). KEFMANTRE SEES RGHE A mm, H
BN ARG G B R F AR . R FRBUES RGN IR R G, A PR
2L, EAEBERN, FEZI R VR Y6 G [ Bk Re /o0 &% A )0 B (Chen et al.,
N FERF K ) 52 (Vivanco et al., 2015; Peng  2017; Peng et al., 2019).
et al., 2019; Xiao et al., 2019; Herbert et al., 2020). X = TR . PN
WS R A 2 BRI, M ANEAA ;,‘J;uéﬁm RRRIIRY- L RA TS R
R I B AR O B R S 25 1R A O & [ “/
BREE Sy, REAEY L B H R AR, g BN AN EE AR b 52 0 1 A % [ ik e
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W REFE WA ) & P IAE R - 3B R G S T
Lol FEAHL b HR AR E A EVE R BRI )
I RS (56 #T, 2017; Hayes et al., 2017). B
Ja, FEHYIHL BB e FE I K T RV SRR A
MU, 5 BhERVA PO 6 T i AR, B4 KA WLk
(i A7 25 8], [RIAF, A At b3 2 S AR A E AT 4%
A R A BRI AT, AR R AN
BRI A F= 1 B B . AR 5
— 75 T RS 3 WMR BRUTAR ), A 3 nl I A LAk
S50 oy ik M RIS, 5 — 7, A TR R
RERSH e DUARA, B b33 1B B WA AL AR i 5
(Kirwan & Patrick Megonigal, 2013; Mao et al.,
2018). [k, HEA A=) ) 75 18] 53 BiC BE % S il 5
S EI A (R R: [ HR 28 R 39 se 26 PR B A A A, 2
- A N IR S bR, IR
- 3505 8 1) A2 4k (Bolinder et al., 2012). % LT,
YA I e BB BV 23 BE R /N g 28 >R > 433
R 43 B[] 5 B TS B AE M B3 oy, SR ) 2>
TNE EAE P R AL A b Ay i s, R R
= WA bR g i AR S B, TR
AR T HPEE IR I (FE 1154, 2017). BEE FA R
BRI R BRI, 8 I s - 58 SR 4 v 1 5k [
P B FEE T DRGSRy - i R 5
A AR ] R B FORE BB A A 1 i 8
(Wang et al., 2019; Xiao et al., 2019). {511, *Chkn
PRICSER R I, & = RN T 1 R s A ik
BC 25 1S 2 1 EL A5 (Wang et al., 2019). kN8 & il
WO AR R B ) R g RS, (HAEK S
HIRTREBRA, XM B AR K B ) 2 R RO &
T AE AR 22 H 1 23 RO ASE O U5 N B 2 B — 58 1)
AN S PR (F 8154, 2017; Xiao et al., 2019).

JE BRI VR LR, B R Eh VR IR HU R )
M b/ R A S G, 32 EEAZ I 1E] R (Smith et al,
2015; Armitage & Fourqurean, 2016)F1%Fi N\ /KT
(Bubier et al., 2007; Liu et al., 2016) {50 . 55
BN, AEERFIES ARG T, ZiNftm L
B AR AR, W 5 RGE Y, SEUEY
B> B T Ry, RN SR AR
76 LB A(Wang et al., 2019). 8147 £h V15 1@ 52
FIRPRS], PO ER S BT S R SR =i
BAHECE, KN L E R S bR N )
a2, F 0P 35 HL PR R # (Deegan er al.,
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2012; Alongi, 2014); tt4b, Y F3 A=Y &1
TNAE Bl 3R TE 28K A HUBK, R b LI
HUR 1121 (Gacia et al., 2002). MK 8] R R F,
35 R F R T R E M S 3R . A
K, dRMERA SRR ER R EK
RG], R AV E RS, H TR R E R R
IBET-F Majdi & Ohrvik, 2004); 2 s iH i
B, EhVBIRHIR A SOGME, TR h T I b - 1 ik
W PE AW B B 520 (Deegan et al., 2012; Pennings,
2012; Graham & Mendelssohn, 2016). #J i, #hiHWE
b BRR 2R 0 FE X U N e S S T R A 2t AR A
(Vivanco et al., 2015). S A KB NN, BN K
PEF, BEVE AR A (7] 45 B B AR B AR AR ) R AR A
RA AR M () Ak, Xl 43 ic 2 B A7 B A ) [
A1 RV YeE, 52 BB 5E R 2R 152 0 (Shipley
& Meziane, 2002). MetaZ>HT3RH, i Ni&E A [F
ALY AR e LE FEAR BT 5, (R A BR R |
E, AN B RE A GE (L er al., 2020).

3 AWMAMEBREHMTIEFNRS B
M) K% fnfl 2 40471 1

FAMA B YK RARWES) FE
Yl R G Y/E SR R p A R e E SR IRy
ERIRIBHAE A — A BRI IS ERIC, HRA i 2
DL A WA 1) T8 A7 AE (Macreadie et al., 2019).
R NS AE AR I, G SRR
Friik BIAHAR, RN AR AR K A IR . RATHT
WAL R B, R Y e E e S ERE R R
J& b0 - S5 Sh A AR Ak B A B 1K 4 H (Han
et al., 2014). [FIW}, TIBGAY)EFE BBk A 452
BRI B (E12) . U I8 B g A AL
PE, N RIEAEAE K TR BEVE ARy 2 A
S B v, 2 TR 3B ML S fif 77 AR B2 (Zhou
etal., 2017; Yang et al., 2018; Xiao et al., 2019; Qu et
al., 2020). —J7 1, %A AT LU I 52 e g v ik
2 i T XA IR A ) A A R A P
SEIEAY AT AR . BRI AR
BEEEN, WEEE LMD RKERE, WK
MR ) AL SR A S B BC, i
BB L PR AE ), IR AN 5 R AT
F>k(Manzoni et al., 2012; Cotrufo et al., 2013; Xu
etal.,2014), F—7J71H, ZHIN ] RE2FEAK L 1%pH,
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B2 ZN)H XS Eh VI - A MLk S R I R e (S5
Hester et al., 2018). TAEY) S TR B LA 52 BB M52
Wi o R RSB AS R, BRI A T RAR BRA AL
FIUCRR, AT R BAR BRI BRAER, A A TARBR i E YA o
TR P B N R B e ) U P 3K SR A 0 S 9 e
W, BETTRIEA AR T COLM P A FNHE AR REARS
T, SEMHEES B R, SIS FZOR N CH,
Ei

Fig. 2 Effect of nitrogen (N) input on decomposition of soil
organic carbon in a salt marsh (adapted from Hester et al.,
2018). Microbial processes are directly or indirectly affected by
N input. Plants mainly absorb NH,-N, which stimulates plant
productivity and the deposition of organic matter from the
rhizosphere, thus stimulating the material circulation of
rhizosphere and the metabolism of rhizosphere microorganisms.
Plant derived carbon input and higher N utilization jointly
stimulate microbial heterotrophic respiration, and then stimulate
the production and emission of CO, in aerobic condition. In
anaerobic condition, excessive NO3-N is converted into NH;-N,
which will inhibit CH,4 oxidation.

Wah I pER, MM AmHI e . BT
DA AR 2 B RT 40 1R 1 L A (F:B), RIS 4> 5] ki 1438
1% Ak ($2 % F:B)(Rousk et al., 2010; Chen et al.,
2015a). F4h, LIREEEA )RG5 O A AL B K
fife, EACHIRE AR A R S HE PR AR AL B, T K AR
Bl 1% fif 2 4 2 55 147 B (19 4k & 4 (Sinsabaugh &
Moorhead, 1994). % HIR™ 5 S50\ R LA 3k 41 4k
IR, E A2 HME B A 0 R SR 2 A LA 0 o
fife, AT ZE 22 065 1A WL 23 A

RN SR VA VS 3 WU FR AT AN
P, BROERE. BAMHI R B . ER R, BT
DU i3t 42 3+ 3 CO, FI CH HE U (Fang et al., 2017;
Herbert et al., 2020), {H&7E %5\ =R &S HH T,
T IECOHE N & SR Wi A, A 52 340
(Xiao et al., 2019). 4N AT LUEREHIECOFIA,

X BT AT AR E IR M, FRAR AN AE AR
AR il R BR ), [ B 3 O 9 4 T & (Bragazza
et al., 2006; Song et al., 2013; Fang et al., 2017). {H/&,
IR S 2R R . ST E R . E
i R ISR, RO Hi S I A
¥4 (Bragazza et al., 2006). WA LRI, AN
Xof A AL 53 Al A1 L3 COLHE BRI 52 1 7 Bt R
PEFI(Chen et al., 2017), X 7] RE A i Tt 30
VBRI VE FH (Song et al., 2010), tHLATHEZAA
BN G 2 R B (1 B FRP, (H A I A
ML 43 fift B A 5 77 W W (Hogberg et al., 2010;
Wang et al., 2014). {EFFERNE, BT LI
ZE5E, Mo RIS AR B 3 1 BOR RUN E AE B
IE B AR, W 8 T 33 A AL 0 A A ik 1 i
i F£(Pausch & Kuzyakov, 2018). # 4k, & A\ idEit
5 3k A= ) T R 4 R R0 T g T R R CHL, 7R AR
(Sinsabaugh et al., 2015). CH4H ™ H e 1t B8 A B
(Angel et al., 2012), BRFT™ e 1 1) S S 0] RE A2
T i 3B CHHEROR U\ T B[ D% B (Xiao et al,
2017). BEEBMMSE B T AV FEE R ZE 5,
AT A P L2 AN [F] (Chen et al., 2017,
2018). HETKEH 7L~ 7 BN\ 2 A L I3A Lk
SHREIR R, (R KA LA ML e v
FIsZ A 780 o Bl an, FHXTNO;, Juncus acutiflorus
TR H AR SE IR PENHLVE N BIR, 5 BURFR A NOs It %,
MU TARPREIE A BhES, AR T m iy m
PR AR (Hester et al., 2018). 4% fi N\ &5 =i,
IR Re ek B R R RS A B
TITNH, R R £ 2598 /0 COL HEL, H 5 BF 78 & B
78 I NO; % -+ 48 CO, HE R T A K (Min et al.,
2011). i EFINO; &2 R, i & fINH, 2
i CHa %8 Ak, 7T 58 22 3 ELCHL IO 2 8 (Hester
et al., 2018) o TRATTHT HALE BT = PHALF (1) BF Hh 42
LIS ORI, HSRAAESEL RS T CH A M
BB IRAE MK CH HE R A R R, (52
B/h(Xiao et al., 2017). 534b, BATERI, AR
X T TR AT B2 R AR, (R A A U X A
T34 - IR SH R A L2 R (Qu et al., 2020).
B AS BRI A B0 LA WU 2 R R s A ], X
Tl 22 5 11T 8 A2 - 39 p LRI J 2 174 i 7 AS [ 5 3
fK)(Min et al., 2011).
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4 FEIAXT
) GEEAE

AN IR N 2 R 25 V3 TR L - 3 DOC 1 72 A
SR, bR Sh VAR R B R . R TRE T
B iR ok EEA2M T, — M BLCO,AICH,
LM AHTL, 5 —FRUDOCTE k. RE
DOCAY 7 + 3 A HLIK110.04%-0.22%, 1H'E 1 &
A WL 5 T R R AS 25 2200 1 4 B8 43 (Bauer
etal., 2013). 4N, HT-52 30 78 i B A0 R S A 1)
WV VR R, R TR RO £ o R A YR VA T
9 1B [940% (Majidzadeh et al., 2017). ZZTCEERN,
AR B NG E T8 3 3 DOC (1 77 A FURE A,
HRELW(EZ). B, MR REIEE R
WA AN AR N, TR AR VE D FIRR R i)
Hnaefe it LIEDOCHITE AR . HEKIEE
SN Re FEGR R HIR L, ARPRECR BN T
fie, MIMIPFEAE T DOCTH f(Deegan et al., 2012). X,
A N T B - 3 pH [A] 42 5 4 38 AL
DOCHEEAL, [FIH 28 2L £ R DOC X 26U\ 1 il
[i(Chang et al., 2018). A2 I i e PR 1138
pH, il - DOCHRE, M /b L 5G HLaki
BRI, (RS A5 U8 i it 4 v - 3EpH, AT
£ FEDOCHE il (Chang et al., 2018; Preston et al.,
2020). FRk, BEAIGIN T LAY AR, N
PR ERARNE B, A IE 7 3EDOCT

HBRM TR AA

ER=RIIRTEE:

fifi(Fellman et al., 2017). AT H A 7T 2 HEHER

i KT 6 7 Hb T LT ) B 2R (COL A CHL) Y B2

Wi, AL IR KR E B IR R BIDOC )y 32 2

T8 2R Rl VA ) B S 8k, 1) 24 26 P EEH: 2 VA 10 L ik

FEIA I R 1) B AR R AR L RO LB SO S R AE R PP
137

5 SUEBMANERIEM T IERER R

VRV Hh - S R 2 1) R A VR H— P E R
B RGMEIhRE, AR ARRRE A S R ARG
WL SR, RIS R A 2 A Pk b A 5
REGWHFEERS0Z 5 (Ma et al., 2019). 454 92FrM
T AN AR A AR T A IR, R VAV Hb A 1 - g ik SR AR
WE K218 + 24) g'm >a' (Chmura et al., 2003;
Duarte et al., 2005), L2, i #ar R
J7 FRAR M) - 4 R A R AUN0.7-13.1 gm !
(McLeod et al., 2011). #Efli5, AERERHWEH 1)
BrRigftE28(87.2 + 9.6) Tgra' (Chmura et al.,
2003; Duarte et al., 2005), HERAFit% iz T A
ARy E R EA BN ES RS, 5
AR RGPS 6A B BRAS R, I 1 [
e 32 BLE BT UURRA ) SR ARURN 338 LT (4 2 4 it
Mo WFIURIL, VERHEHE A KR TR R,
BT A HUBR A A A7 2 5, AR RER
ML o ME LA oy ik, 5F DA R 3 LS % U715 T3
N, DRI 2 2 AR G EL A R v ) A [
J1(McLeod et al., 2011). BAEAfHAZS R G H

DOCHi A DOC input
| —— DOCF=4:31 7% DOC production process
—— DOCHiiHi DOC output

CO CH
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Fig. 3 Effect of nitrogen (N) input on production and release of dissolved organic carbon (DOC) in a salt marsh. N input is gener-
ally accompanied by DOC input, which affects vegetation growth. It alters DOC content in soil and water through plant litter and

microbial biomass, thus also interfering with CO, and CH4 emissions
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and DOC output.
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BFR, B RO e sk
¥ B2 (Mitsch & Gosselink, 2011). A #f4h
TR N R VR VR b B FC A b S A 5 R 1 52
W, V22 W O A 2 SR . AR AR AL DL K
meta 7} M4 T BOW BRI 50 T B00EHY T 398 m it =
HAT TRV R D). PSR, FH R
DRI, 380 P26 A7 A2 e S N RN Bt b -2 ] 110 ~F- 1 e
WER . CARITTFRM, IR AE IR i 3 2
(B & AR, X BN TR B A A AN R ), e
[ = 2R, NOs-NIJER IR 7 - 398 (R I ekt
#(Chen et al., 2017), SRTAEINE RS FE R HL DL K
o BRI, BRI R MR T R,
TN 7 3 (B 4 (Juutinen et al., 2010, Tao
etal., 2018). [FIFE, IS AT LA E A 1 1) A=
HWWCHE 2 CO,, 1w g E A A&,
M SR N o e 35 RTINS K (1 1
TRARFRBIE FE A R B, A N 2 a8 ik i v A ) v
P L IER B A7 (Wendel et al., 2011, Pastore et al.,
2017). HERI BB Al IR AR 2 R GG AT DX
ANJE G N P 87 X AFF 9 L AR BRAE 28 R GERRT
M TTER B A R .

TERA MRS R AR 5 VAT Hh,
BN T Re R AR RAEK, fem g
BHUTEIN, IRAPUAR R, NN K ER
HINT] RE P M Hh BT & (Hayes et al., 2017).
T HRMAETRAM S, Fik MR 1
BB SRR IR o BRI N BRS)) 3G 0 AR 4
HOEF MY AR, AR Rk, ZER AT
XA R G KA 3 R I ST B A W AR ) 5
(Tipping et al., 2012; Mills et al., 2014). Kk, FHLE
ZF, BTFHEE. eRihEESRG L HEEHR S
il 52 3] e B AN & X RS I BR ), BN
HIAEYVE Y S A HUTR AR 2, H 2 Refs e
g S R T 4R (Dise, 2009). B HF R,
EREGRMAES RSP, A A RS
(Phragmites australis)'E¥. $Em B =, 1
T A RS B (Qu et al., 2020). H—TJ7TH, R
N IE L 5 AR () R R A2 4 B gk 1T ) - 3
P EETR RN, BB S A s Em e,
AR, 2 EE SRR, B0
A W& 4 B 2 AT 32 1 (Clough, 1992; Sherman
etal., 2003). & RGEMWEAERUIAN, [FE A

AR RGP AEEME & FE LRI AR K, B
TR G BUE FF D e S5 ekgs, BEx e
P2 HE B (Aber et al., 1998).

[FJESS, 7 T8 ) A RO 2 R ) 1 45
H WL 457 fi# (Romero et al., 2005; Huxham et al.,
2010), Ff 0 4 2 Bl A= W or S AE W) B i AR 2
(Romero et al., 2005), {EI i) &0\ 2 H0 6 A
VIR 2R S IR O3 it o ERL UG, SRS I 7e 2 N, Sl
NI T B YL A, [R5 R8BI MG A= 7= 7 14
i, AT AT RE 2 32 v 1 9 670 1 M - 3 B I R
(Janssens et al., 2010; Keuskamp et al., 2015). [,
PAk U AT SR VA M B D eI B 24 X 45 B
HAERGHE B ELS R Gi(Chen et al., 2015b), H Al
RZHW ERIRIRIH L TR ES RS (Mou e al.,
2011). X TREES RS, BN REHIEE A K
[k, o TR AR A P, AL
& AT AEY £ S (Zhou et al., 2017; Yao et al.,
2021), M EA LIRS R, B2 A HUBR 7 fif i3
o B, AT 56 E G EE i ZEM ARALER ) — KA 9
T HOBIE FE I I B AR SR A6 A LI R KA B E TR AL
TEU AR B AU P R il VRS R G A,
T 1) 2030 97 S5 VAV 1 - 458 1Y) W5 B T BB (Deegan
etal.,2012).

6 [ERFIRE

gi bRk, IRKEEERLERT, KER
IR ERVRIR A RN R )-8 4 T
A e m i B S BRAIE PR OB R P AR TR s, gk

SN AR D Re IHER VAL . 1L, BN
HRE ) B [ T 4 52 1 £ 76 B (B 28N (Vivanco et all.,
2015; Peng et al., 2019). fR/K-FZ& 5N 7T LA 5 A
Yot ke 71, (HRAER—EREE, 9mnE
A REHNHIIX Fh IE RN (Peng et al., 2019). FIR, &b
NS WA GG = YR Y - 138 R 54 1 2 it
Bl e Il B T AR 22 0 33 126 114 73 i AN A 72
4, IRZIEEN A8 LR PE B 7E 171 (Xu et al., 2020) . F
Ve NS A R wee S IR 30 R SS  AE
REBMARFAE, HIEVIGERA S &, A
B RESEH R KRR, A EEHIAME R
(Chen et al., 2017; Zhou et al., 2017). 74+, BHiA
X VE I H IR DOCH) 7 A A R AR B s
(Deegan et al., 2012; Chang et al., 2018), iz
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TR I BRI R (R AT, 2017). EeJE, BRI
TEHE Rt SRR D i E e, e et 3, JudL
FEIRE T IE R LR 73 i (Mack et al., 2004). AU,
BTN R VAR B 06 R I AR (1) RS e A7 7E AN 58 T,
TCEEFFAEAR KRR bl 24035 6] 0 773 9 Hh B 7 A A e
TC DR R AR R AR LA ROK AR & 8 -0 = T 3R
Hiy W RO AE BE T B PEAS AT TR0 .

AN RSN SRV R HBRAE A 5 B ISCL 1)
SN IE 5 BAE LN R A T FR AR 5T

(D) AR £ VAR I A ) O & (8] B 22 Bk 23 T
RIS . R A T B2 SRV IR MR IE PR I 72
() — N EELERT, HR U R G TR 1 5
M 3ok FE AL B AEAE — 72 1 SR BR A AN o 1o [
B, U X B iR A B R S MR AT) A R AN 9
FI A€ Bk (R 2 8 BRI 0 AR R, [
B SRV A O & A B AR AR . PR A
HEZ A G B s, LR TR A
FEYITE IR R R RS S EC RS R

(2) B N R E6 VA I 1 - A MR 20 R 1 ek A
VIR RN B HIERE 2 RE . Qi
R EEETESE, AR IR A MR A I R DA K
TIRFE BT PRI T 3R, g i
VBRI MUK i o S5 B @ 2
IR M AL R EAR G FOSEARTFB, /e
VIR FH 2803 DL R 4 ) U AL R O B A M T e
S, 325 B R R N T VT 3 LR )
fR B E ML o

(3) &b N %] £ VA TR b = 3 DOC = A= AR 1)
BN . R VAR MR 5 I I K A 2 TR (R ) 2
ol B0 TR IR bR 5 S SR A & EETTk .
AMNIE RS N SR 25 78 15 3t 3 DOC I 77 A2 BRI,
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A SR S

()R ET N 7RI 3B B . BEE 4
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