55 36 4 4 W] 7 R = = O O Vol.36, No.4
2016 4F- 4 J Acta Scientiae Circumstantiae Apr., 2016

DOI:10.13671/j.hjkxxb.2015.0568

AR AR5 05 AR , 55,2016, 70 I RENEHY CH,, | CO, I 2 X0 U B 1y 35 9 A M B2 [ J ] BREE AR 22 2241, 36(4) £ 1359- 1368

Hu M J, Zou F F, Ren P, et al. 2016.Effects of enrichement of nitrogen and sulfate load on CH, and CO, fluxes from different tidal flat wetlands in the
Min River estuary [ J].Acta Scientiae Circumstantiae,36(4) ;1359-1368

i O e CH,,  CO, HE Al = X & 52 far 3 5 1Y
M) Joz

AR AR AR AART, N

. BEFEAFEHEAWASHESTBRRAFHNE L LR E TAW R R PO HEHFFR,EMN 350007
2. fR B RAKFZEILF K, 1M 350002
W #5 B #A:2015-06- 16 &8 B #A:2015-07-15 X F HH#1:2015-07-15

FEEE L DM VT 11X g v e S 2 i RS 4, T 2014 4F 6— 11 A AR K 2R R4 T U 7 A 08 S0 | A0 T A5 A — R4 il )
FE 4 CH,  CO, HEMGE 5, I [R5 LI AH SC I 5 K . 25 R R B | U0 17 a7 384 5 0 1 e 0 b CHL, L CO, HEJHGE 52 A 5% ) AN S — S 5 %0 BRAH LE
NH -N S A I 5 s CH, HEROE 520 3455 T (107.53%,7.19% ) (8 5 8% CO, HEMGE RSN T 3.39% , il MEsi 2> T 3.00% ; NO3-N 4
AR CH,  CO, HERGE 43 BN T (29.99% ,16.99% ) , i R4 /0 T (3.45% ,4.77%) ;SO% -S My Afdi i e CH, HEo8 &
3 T (8.99% ,7.67%) i = i CO, HEWGE S8 /0 T 3.87% , HsiMEse fin 1 5.44% ; N-S & &8 A ik CH, Hifio & ’}%'J%P}T
(72.48% ,25.66% ) , CO, HERE TR 5 T (13.32% ,13.48% ) W 07 far B4 08 03038 1 i3 AR R A2 K % CH,,  CO, HEICE &2 8 (b AL, {5 BR
NH-N A B 5 e CH, 300 12 (0 5% 0 i 354, At b B 0 18 2 36 ) i S5 M /K7 AR DG AT /s | 18 LR It CHL, | CO, H 0 42t 'ﬁiﬁ%ﬁm
B, Bk B B IR R, 5l PR A SR 3 e BRI R A A 25 M T, RAIT IR ML S R G0 & R
BAIL ] SR % T U A 5T BRI = AR HE R B T S B R L

KBRS ACHE ; BT 7 far B0 5 S T 2 VI b ; T eT O

X EHS :0253-2468(2016) 04-1359- 10 FESES X144 T ERARIRED: A

Effects of enrichement of nitrogen and sulfate load on CH, and CO, fluxes from
different tidal flat wetlands in the Min River estuary

HU Minjie', ZOU Fangfang”, REN Peng', DU Weining' ,TONG Chuan" "

1. Key Laboratory of Humid Sub-tropical Eco-geographical Process of the Ministry of Education, Research Centre of Wetlands in Subtropical Region,
School of Geographical Sciences, Fujian Normal Universities, Fuzhou 350007

2. Anxi Tea College, Fujian Agriculture and Forestry University, Fuzhou 350002

Received 16 June 2015; received in revised form 15 July 2015; accepted 15 July 2015

Abstract:; Using enclosed static opaque chamber-GC techniques, the short-term effects of enrichement of nitrogen and sulfate load on the CH, and CO,
fluxes from the high and middle tidal flat Cyperus malaccensis wetlands were measured during the growing season in 2014 in Min River estuary, and the key
factors controlling the variation of CH, and CO, simultaneously were examined. The results show that the influences of nitrogen and sulfate load enrichment
on the CH, and CO, fluxes were different in the high and middle tidal flat wetlands during the experiment. Compared to the control experimient, CH,
fluxes under the ammonium addition from the high and middle tidal flat wetlands increased by 107.53% and 7.19%, respectively, the CO, flux in the high
tidal flat increased by 3.39%, reduced by 3.00% in the middle tidal flat; the CH, and CO, fluxes under the nitrate addition in the high tidal flat increased
by 29.99% and 16.99% , reduced by 3.45% and 4.77% in the middle tidal flat, respectively; the CH, fluxes under the sulfate addition from the high and

EEWE: HEARBAEETH (No. 41371127)  RE A PHOTRIE 5T H (No. 2014R1034-1) 5 KB IE C22 W AR 11 A Yy Bk b2 4]
HTHEIBAIIE (No. IRTLI1205) ; BRI A= M BRRL 25 B b 53 A4 B 2 4 0 H

Supported by the National Natural Science Foundation of China (No.41371127), the Key Sciences and Technology Project of Fujian Province ( No.
2014R1034-1) ; the Program for Innovative Research Teams of Fujian Normal University ( No. IRTL1205) and the Graduate Innovation Project of the
School of Geographical Sciences of Fujian Normal University

TEHE® A B (1988—) , B F-LAFSE 4, E-mail ; mjhu0014@ 163.com; * B@IVEE (ZREIEE ), E-mail ; tongch@ fjnu.edu.cn

Biography: HU Minjie (1988—), male, Ph.D. candidate, E-mail; mjhu0014@ 163.com; * Corresponding author,E-mail: tongch@ {jnu.edu.cn



1360 |

% 36 %

middle tidal flat wetlands reduced by 8.99% and 7.67% , respectively, the CO, fluxes reduced by 3.87% in the high tidal flat and increased by 5.44% in

the middle tidal flat; the CH, fluxes under the nitrogen and sulfate compounds input treatment from the high and middle tidal flat wetlands increased by
72.48% and 25.66% , the CO, fluxes reduced by 13.32% and 13.48% , respectively. The enrichement of nitrogen and sulfate load changed the variation of

CH, and CO, emissions in growing season from C. malaccensis wetlands. While no significant differences were found at different tidal flat wetlands during

the experiment, except the effect of NH} -N addition treatment on CH, flux in the high tidal flat wetlands. We found soil temperature and moisture were the

dominant factors that controlled temporal variation of CH, and CO, emissions in tidal flat wetlands. However, no significant correlation between greenhouse

emissions and soil conductivity were found in the two wetlands. In the context of increasingly serious global environmental problems, systematically studied

on the mechanisms and rules of the wetland ecosystem greenhouse gas emissions was very important for the accurately estimation of global greenhouse gas

emissions.

Keywords: greenhouse gas emissions; nitrogen and sulfate load; Cyperus malaccensis; tidal flat wetlands; Min River estuary

1 5|5 (Introduction)
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— [A)LY 55 (IPCC, 2013 ). A 283 3, 4n Tl HE
15 AOWREAL AATHORMARE , LA K A= Wy ] 1A FH 25
MAMRBENEAREL ZMREHEAETRE, C
25 3 3500 Pk ACHE TR 35 50 ( Thomas et al. , 2010
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et al.,2014) KEMIERM RIS IR EY X
o e T B T ( Zhang et al. 2007 ), FMNE G 5ER
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Fig.1 Distribution of sampling sites in the Min River estuary
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Table 1  Soil physicochemical properties of the high and middle tidal flat wetlands in the Min River estuary
- EC/ W/ NH;-N/ NO3-N/
el pH B Eb/mV o Er& N 1C ¢ }
(mS+em™) (grem™) (mgekg™) (mgkg™)
H  6.99+045" 3.05£0.75  1.19£26.58*  0.83t0.11"  76.97%=x13.36% *  0.22%=0.07% * 245%£0.71% = 18.38+4.12" 0.64£0.29
M 73620277 2.80£1.22 -21.67+15.49"  0.65£0.09"  113.39%+16.62% *  0.16%20.007% * 1.63%+0.14% = 27.47£9.11" 0.380.08

U R RUEON S BRME 2, o Fm I MBI 22 5 035 (p<0.05) s . R 80E M PSR IRD) s R RESRAEIT I )y 2014 47 6 ) (IRALINGT) sn=45.
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Fig.2 Effects of enrichement of nitrogen and sulfate load on CH, fluxes in the high and middle tidal flat wetlands
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Fig.3 Effects of enrichement of nitrogen and sulfate load on average fluxes of CH, ,CO, in the high and middle tidal flat wetlands
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Fig.4 Effects of enrichement of nitrogen and sulfate load on CO, fluxes in the high and middle tidal flat wetlands
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Fig.5 Variation of soil temperature in the high and middle tidal flat wetlands
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Table 2 Regression and significance analysis between CH, or CO, effluxes and soil temperature in the high and middle tidal flat wetlands

i ey CH, €0,
EVEpx R? P )9y R? P

fiplis CK y=0.0593 %00 R?=0.1938 0.389 y=539.5440 %0350~ R*=0.1138 0.382
NH y=0.0174 1437 R*=0.5504 0.642**  y=161.7402 ¢*083 R*=0.7882 0.867
NO y=0.0482 0885 R*=0.1882 0.280 y=219.9967 0745 R*=0.6519 0.735**
S y=0.0162 &' R*=0.2628 0.516*  y=218.5679 ™ R*=0.6416 0.815**
NS y=0.0580 0881 R*=0.2393 0.480*  y=268.9614 "7l R*=0.6639 0.799 **

r i CK y=0.0631 &*2127 R*=0.6781 0.674**  y=104.1543 "% R*=0.3882 0.559*
NH y=0.1819 %1765 R?=0.4673 0.609 **  y=99.7533 0% R*=0.3671 0.581*
NO y=0.0054 24 R*=0.7114 0.518*  y=20.0717 "4« R*=0.5741 0.565*
S y=0.0068 2884 R?=0.4858 0.675**  y=30.3547 %1360 R*=0.5040 0.690 **
NS y=0.0189 2%« R?=0.5344 0.454 y=34.1025 1384 R*=0.4944 0.659 **

W ow f % o+ A3 HIZRTE 0.05 F10.01 /K F 5 AH 6.
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Fig.6  Correlation between soil CH, or CO, effluxes and soil conductivity in the high and middle tidal flat wetlands

4 1118 ( Discussion)

4.1 BRI 5E xR B O ML B E AR HE K
ty % 7
4.1.1 T CH,H#KAEENZw WA ™
A EAL S R R A R, ANE R A £
3 3 5 33X 2 3 Of 4 1 3 9 AR Ak A B 5T
NH;-N % A BR300 7 & e CH, HEioaE &, 53t
B S, v R A AR I NHG-N = B, %2
NH; -NAYBR T, SMBEAS I NH;-N 3807 KR 18 b
AT F P, SO T CH, 77 AR 5 S8R A W5
FECERIORSE 2014) .l T H e Ak B &AL CH, R
fEAnEE & 6 NH," & Z MR W UE S S,
NH; -N F%6 A 7 3 5ok 3% fin i b 40 B 250 2 1 9 i) F
ot A0 B 1 K S TR, LT B0 CH, 19 AR
(Schutz et al. 1989 ; R BREAEE 2012) ; [ B, AR A
BN T3 JES 1) R 0 AR R A R G I O 1 386 i R 2R
R A R e ™ A T B 1L T R S 2 A,

T CH Ml i (R KAFSE,2006) .NO;-N i AfE#E T
FIE CH HEBGE &, F2E T LA NO; H EA
DURESE AN T 3 0 NO; ¥REE 1T NO; T F kg 4
AT E PR B R EIAE L R B - B il i
P B ASER R (NO;S ) X Bt S A TR = A 1 7 5 AR
FHA R T CH, B4k, BRI T CH, % 4k % ( Reay
and Nedwell ,2004) .1fii NO;-N XJ H i i CH, HE ik 14
FHIE R AR i T A A s At 8 v iy =
YR ot 7 A TR P BT BRI R AR IR
AR TR 5 e 77 A i B A b, HAT I B Y
AR RIS DT A 75 H I 7 £ DR A0 e B 4 A1 1)
FHJGE 7™ A= TR TG R FE ) R B DA R o FH 6 1 24 i
(Min et al.,2011).S0% -S X @& H i dfE CH, HEilE
PRI HIVE R, 32202 oy 5 B P A A
7], Bt R £ 30 i[RI 2 IR A AR T AT WL e 1k
(4] ™ % i o R VS VAT 10 0 M 1 b, - A8 v A
MR & mE 5, MR o 2 I B n]
EAC A PR 1Y) 3 7 3 % ( Nedwell et al.,2004) .13
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AWFFEINN, B BR 8 (10 38 T EE P Je %) A B T LA
B T R BRI SR 5 B R A H, S ISR R
FIFELF NI AE IS 56 4 o B R e ™= A A, B
LM B g 7= A2 (Purdy et al., 2003 ). A B 5T
SO3 -S Hir A HBEHER A0 AR FH A 14 5 . 5
K-, 33 32 JR0T 1 b B R v B 48230 oA 3
T RLRZS SIS SOT -S XA R R 44 J5 3 2 (1) 52 1l
AR, 18T B8-S0 1 747 168 FE o8 7 A 35 I o 28 1Y)
SR OE (42114 ,2010) N-S & A 38 st i o
WINE CH, HEBGHE =R JEE & BRI 2R & 16
P25 I HL U AT 5| S 1 A 40 A 0 o 1 1 xof
et al.,2010) . JHbAh, B YT0] F1 M X — &2 2 25
R, B2 5 K AR B SZm AL, i T Ak
Py WA, HIE PR E N (Luo et al.
2014) IMNER BRI, SRR Mk F R T
ZKR A B e = AR S AR A R = R
SR RIS, ARG = T P R A7 K AR
T 7K A 23 B ) B A S A — R L PR
il T AN I Rt AR S I HR O R
M S5 dd 3 P B A

4.1.2 X COHmAENZH 13 CO,HUER
RPN YT LA KA B o0 i 25 AR I
%( Jiang et al.,2010) N TN s TR 1 fay 14
S U VN . CO, HEHIE 1t 152 e 0 &2 4%, FEAE
R A FH % 58 B R M, I LK R AR 24 R 0k
) @ PR OK P, X5 S H A 56 BF oY 45 R — 3K
( Wigand et al., 2009; Jiang et al., 2010; Kivimiki
et al. ,2013) .Currey 55 (2011) it 5 4FH KA
TR S 6 0 & B, i 25 SRR 285 20U N Xt 8 e L -
SRR B () B DA LB X I R AR, — T T R
fin N\ 3 AR A 1 A K S S BRI X CO,
WA C AEAFRICR ] 48 C 153 R A COo, 1Y
BEHGE 2, R A0 T COo, HEBGE & (AR A,
2014) .5 —J5 A AR MU C AEAF L, a8
LR ) S5 0 3 R AT IR ) B P A0 A
8B E CO, HEH RN i M A MLk 09 B i Bragazza
452006 ) WS HIA A, AN AR AN bR T RUBR il £
FRXE A B B AR 0 R i, A1 1 T el W g )
PE 3RS T iAW o gk g 2E CO, 38 & 1
HEM.SO3-S XJ iRy, H e CO, 38 5 1 52 ) 558k 1
55 , HARSE R VR AN B 8. H A, 6 THi iR
SFAEZS R G0 CO, HE i B 52 ma BiF 58 55 /0 | 1 6 I A A

ghe. H b, 5 HAAE R RGN R
R T RTLAE A DL A B A i CO, 4, i AT 5E
if FIEP 2R R S R A CO, TR
ML & =, e o0 i ok R A B B Y
CO, /=M (41155 ,2011) . Howarth ( 1984) #F53 %
B, B R R U R R Y CO, YA H ™ Ak
A 7 RPN R ) —2 DL L
4.2 FFEE T AR ARG E L RIELN
A

Geit oM s, I AR CH, AT CO, ¥
TSR B VAR G OC R IR B R A CH, AN
CO, HETR BN A2 A 1) S B PR B PR L BE i T e AN
AT DM A S A W 1 T P 2 5 - 5 b AU T
FE, R e 7™ A TR 1) 2B A T 3 e B RS HE ot R
A T RE Y & 45, M CH, %4k (T 4k
B 2003 ) , S 2T FH Ag 7 A AR 0. ] B I
Tt 35 T R A AR 2R A AR A B T AR
Wi, A LIRS i SR A T B 2 A aUR B Y
T FEALER T A W 1) o fife o 56 0 RS TS 2 1
CO, (21155 ,2011) . - 458 55 7K FR A J2 52 Ml i 28 IR
HER ) FE PR 25 /K R ) 2 - A 3 AR A
AR ASHIFGY b i 5 KR T
N KN AE T K AR RS, 5 T8 UK 4
I, BEARR Y e 1) 48 Ak T 32 5 [ I 38 o 19 7K 43 25
WA BT SR BB 0 53, Wb A SR R
ATHBIE Y (R R 5F, 20065 BBEHAE 2011 ) , B
SR B 8 HE B 1 rh R CO, HEBUE SR TR
TIEAL 5 - 95 5 K B AN R DG v T R e, - 4
FRE PR 2R 0 WA FHRBE TR CO, 7E Im A9 st 72
o AR o A T SRR R OK b R A
CO, , X BT BrHE ) KB 1Y CO, 38 I
T AR L EC 5 IR L CH, | CO,
HEE 2= I OC R R Z 2 A, X EE 55T
BT, PR 22 M5 b 6 32 22 SR N W I A O S B I
bR T LR EE N 14, LT RO R
PRSI AR A A Wy RN AR A= ) DR 25 52 ) 25 0 = AR
IR, BRI n i 22 DY R VR R IR & SR HE
ST SR TRATT 5 Lo A B A

T4 RS 2 A n] 308 5 LA R 4 BRBA 455 0] it
HifmHEME =T, WA RS RGEE AR
TS AU AT 5 1 OC R AN AL S K s HE A 5T
(IR AW IS AR A S R G R TR =
SMRHETBON UG 58 04 0 1, B0 25 45 2R 8 AU B
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A 88 5 o A [ Y O, CHL, AT CO, 0 2 (9 5% i)
B SR AEAEAR S 0 G R e S O S 2k
P[] R BE () BF 5% 1T BE B 4 1) R Ak D i B X —
4.

5 25 ( Conclusions)

1) X BEALEET, A8 N b CHL, HE 0 & 22
S ARG SRAN T CH, HE O £ A
T M 7] 25 53 A 5K B A I8 35 K (p<0.01) VB B fof
5 Xof A [ IR . CHL, 1 C O, HE T 2 9 52 i R
JR—B0, A7 AR AR HE A6 A IC 5 e SRS O, HBR T
NH; -N { @ CH, HE A 2 2 o mah | HoAth b ¥ 52
[T p N

2) ASTRIEAMEE e CH, A1 CO, HIEHOHE 78 45 4 5
AR S A AL A AR & A KT (6—9
F ) HERH 2 f s, B2 FEAG, (H AR Bk CH, HE
TS Y5 SRR 4 5 Ak PR A A A A A R
S RHEC A s ] AR TR A

3) AN[EMET L CH, A1 CO, HERGE &5 + 3R
FERN IS KRS T HA R LR,
{5 458 EC MM B2 AU B ai A BE A AR
XFRAHDE G R,

REMEEEN . 2 (1964—), 5, HAF B L AR, =&
MEEH AR F BRI AES RERS S A K.
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