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Abstract; Inter-tidal salt marsh plays a great important role in the global carbon cycle as a considerable potential capacity
of the carbon sink. Compared to other types of wetlands, the inter-tidal salt marsh has a unique biogeochemical process

under the combined action between freshwater and seawater. Therefore, there is considerable variability and uncertainty in

EEUE FEKARPI I (41301083) 5 FZBHE LT H (2011BACO2-BO1) 5 H A2 B MR B1H T 207 41 H (KZCX2-YW-
223)

75 B H#5:2013-10-31; ¥ £& tH kit A 88 :2014- 03- 05

# JIAMEH Corresponding author. E-mail ; gxhan@ yic.ac.cn

http ://www.ecologica.cn



17 34 TPy A B i (B SR TR R M A K TR S R GE CO, SSHURFIE S S A 3R 4967

its net ecosystem CO, exchange (NEE). However, few studies provide insights regarding the variability of NEE and its
controlling factors in an inter-tidal salt marsh. Using the Eddy Covariance ( EC) technique, we analyzed temporal variation
in NEE and determined its control mechanisms coupled with meteorological and tidal inundation variables during the growing
season (from April to October) of 2012 in an inter-tidal salt marsh in the Yellow River Estuary. The results showed that it
was net CO, absorption in the daytime and net CO, release in the nighttime on a diurnal scale. The daily average NEE
during the growing season was —0.38 g CO, m > d™', with a maximum daily CO, uptake rate of —=3.13 g CO,m™> d™'( June
27) and a maximum release rate of 1.47 g CO, m~ d™'( August 12). The monthly average NEE increased rapidly from May,
and peaked in June, then decreasing gradually from July. The maximum monthly ecosystem respiration (R, ) was 15.16 g
C/m” in June when the hightest soil temperature was 27.5 °C. The monthly gross primary productivity ( GPP) reached its
peaking value (25.07 ¢ C/m’) in July. During the growing season, NEE was mainly dominated by photosynthetic active
radiation ( PAR), soil temperature ( T,), soil water content ( SWC) and tidal inundation. There was a rectangular

hyperbolic relationship between the daytime net ecosystem CO, exchange (NEE ) and PAR. The maximum ecosystem

daytime

apparent quantum yield (o) and maximum photosynthesis rate (NEE_,) appeared in June ( (0.0086+0.0019) pmol CO,

sat

wmol ™' photons) and in May ( (4.79+1.52) wmol CO, m™ s™"), respectively. In addition, NEE also was positively

daytime

correlated with T, and SWC. During the growing season, NEE had an exponential relationship with 7,. The mean value

daytime
of Q,, was 1.33, and it was positively related to SWC. During the typical sunny day of June 19 to June 25, tidal inundation
enhanced daytime net absorption of CO, and nighttime CO, release. As a result, tidal inundation increased the net ecosystem
CO, absorption by an average of 0.76 ¢ CO, m™> d™'. During the growing season, the inter-tidal salt marsh was an obvious

CO,sink (22.28 g C/m’), with a cumulative emission of 96.28 g C/m” and a cumulative aborption of 118.34 g C/m’.

Key Words: eddy covariance; net ecosystem CO, exchange; inter-tidal salt marsh; tidal inundation
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Fig.1 Location of flux tower in an inter-tidal salt marsh of the Yellow River Estuary
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Fig.3 Variations of environmental factors in an inter-tidal salt marsh during the growing season of 2012
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Table 1 Analog parameters from daytime net ecosystem CO, exchange ( NEE,,.) and photosynthetic active radiation (PAR) using a

Michaelis-Menten model (Eq. (1)) in an inter-tidal salt marsh during the growing season of 2012 ( mean value+SE)

R R B R A SO0 I 1o 1 33k 3R

FRIG KRR O £k FORIEITIURSE
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Apparent quantum yield/ . . . n R?
Month ( 1CO FET) photosynthesis rate/ in daytime/
pmotta pmo (‘pmol CO, m2s!) (‘pmol CO, m2s!)

4 0.0017+0.0004 2.6606+0.6111 0.1912+0.0713 468 0.39
5 0.0016+0.0003 4.7876+1.5189 0.1166+0.0644 697 0.43
6 0.0086+0.0019 2.1533+0.0975 0.4361+0.1065 682 0.42
7 0.0042+0.0007 2.3809+0.1201 0.4502+0.0649 736 0.52
8 0.0023+0.0006 2.0444+0.2443 0.2586+0.0737 608 0.33
9 0.0050+0.0024 0.8666+0.0910 0.4192+0.1055 527 0.17
10 0.0010+0.0005 0.8304+0.2650 0.1742+0.0569 333 0.18
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(Ts))

RT3

x2 #E
B8 KM
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nighttime
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nighttime

) in an inter-tidal salt marsh during the growing season of 2012 (to

along with soil temperature at 5 cm depth

HBRMESREFEEKST S om TEE/KE(SWC;)F1 10 em £EEEKE(SWC,)) 5#E (H) FEME(PPT) MXEBRIES (PAR)

Table 2 The correlation coefficients of soil water content at 5 cm depth (SWC;) and 10 cm depth (SWC,,) with precipitation (PPT) , height of

high tide ( H) , photosynthetically active radiation ( PAR) in an inter-tidal salt marsh during the growing season of 2012

il
Height of high tide

Precipitation

Jea ARG

Photosynthetically active radiation

5 em IS KR
Soil water content at 5 cm depth
10 em +HEF K E

Soil water content at 10 cm depth

0.399 **

0.427"*

0.178 ** 0.017

0.146 " -0.039

* <0.05, * * <0.01

FEREFEIT T B PN, kil ik A%, SWC  BES , iR
W SWC SR E G VT (8 7) . 3 3, WK
] PAR /NFHEHE K] PAR  {HI#E /K] NEE, .. [ H
SEHIME (- 1.40 wmol CO, m™ s™") HI K Tk ¥ K 1
(-1.14 pmol CO, m s7") , 255 3 (P<0.05) ;3%
WEAK AR 0] T /N TR WE K AR TR] 75, 158 7K 49
NEE i ime B FHIH (0.45 pmol CO, m™ ™) HIR T
JE#E /K] NEE 1,0 (0.39 pmol CO, m™ s7™") , ol 3
25 (P>0.05) o XKW W # /K Rl 5R 1 A4 48

2%

=g

FRYLARXT CO, MM R ] CO, B, e, i
FERTAIBE P, W19 W 7K il A2 25 R Ge i CO, WO Jin
T0.76 ¢ CO, m™ d™', L HIA % # K AR
JKH NEE,, ... 5 PAR FUOCER (3 3) , AT LU
WK NEE K TARMEK I, 5340, 1 i K 9 1]

NEE mghllunem 22 E] E/J(O 37+0. 05) }.Lmol CO m 2 _l
W% 23 H(0.54£0.10) pmol CO, m™ s~ ABfLHEK
(E7).
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Fig.7 Diurnal variations of the net ecosystem CO, exchange (NEE) and soil water content at 10 cm depth (SWC,,) of an inter-tidal salt

marsh from June 19 to 26 in 2012
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Table 3 The relationship between daytime net ecosystem CO, exchange (NEE,,;,.) and photosynthetic active radiation (PAR) and paired

sample #-test of NEE 4, , nighttime net ecosystem CO, exchange (NEE

inundation period and non-flooded period in an inter-tidal salt marsh

nighuime ) » PAR and soil temperature at 5 cm depth (7,5) between tidal

HREES WS
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NEE gy e 13 PAR I FR
The relationship of NEE,, ;,.and PAR
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5 em T HEEE
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Surface ecosystem CO, ecosystem CO, active radiation/ . Lo
. . at 5 em depth/ Apparent photosynthesis respiration in
hydrological condition exchange / exchange / (wmol photon . .
( pmol CO ( pmol CO m? sl C quantum yield / rate/ daytime /
H ne ”_2 NG ( pmolCO, (pmol CO, ( pmol CO,
m™ ) m™ ) pmol ' Y6F) m2sh) m?2s7!)
#7K Tidal inundation -1.40+0.20 0.45+0.05 680.69+80.00 26.62+0.40 0.03+0.01 4.20+0.47 1.84+0.25
JE#E7K Non-flooded -1.1420.18 0.39£0.07  799.19+84.96  27.17x0.08 0.0320.01 2.70£0.35 1.2720.28
P <0.05 >0.05 <0.001 <0.001
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