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Effects of drying and wetting cycles induced by tides on net ecosystem exchange of CO, over
a salt marsh in the Yellow River Delta China. HE Wen-un' > HAN Guang=xuan'" XU Yan—
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Abstract: As a unique hydrological characteristic the tidal action can strongly affect carbon balance
in a salt marsh despite their short duration. Using the eddy covariance technique we measured the
net ecosystem CO, exchange ( NEE) and its environmental factors and tidal change over a salt
marsh in the Yellow River Delta. It aimed to investigate the effect of tidal process and drying and
wetting cycles induced by tides on NEE. The results showed that the tidal process promoted the
daytime CO, uptake but it didn’t clearly affect the nighttime CO, release. Tidal inundation was a
major factor influencing daytime NEE. The diurnal change of NEE showed a distinct U-shaped curve
on both drought and wet stages but not with substantial variation in its amplitude during the drought
stage. The drying and wetting cycles enhanced the absorption of daytime CO,. Under drought stage

the mean of the maximum photosynthetic rate ( A,,) apparent quantum yield ( o) and ecosystem
respiration ( R,,) were higher than those in wet stage. In addition the drying and wetting cycles
suppressed the nighttime CO, release from the salt marsh but increased its temperature sensitivity.

Key words: tidal action; drying and wetting cycle; net ecosystem CO, exchange; salt marsh.
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Table 1 Comparison of daytime net ecosystem exchange of CO,( NEE,, ) photosynthetically active radiation ( PAR)
nighttime net ecosystem exchange of CO,(NEE,,) soil temperature at 10 cm depth ( T,,,) and net ecosystem CO, exchange
(NEE) during tidal process

CO, Co, 10 em CO,
Treatment NEE,,, PAR NEE,;, T 10 NEE
: e 2! . - -
((mol CO, *m™2+ 57 (‘umol *m™+s™) (pmol CO, * m™2 57! (C) ((pmol CO,*m™% ¢ s7")
Before Flood Before Flood Before Flood Before Flood Before Flood
flood and ebb flood and ebb flood and ebb flood and ebb flood and ebb
0.10+ -1.22+ 868.77+ 879.13+ 0.61+ 0.43+ 25.40+ 26.44+ 0.43+ -0.15¢
Neap tide 0.32a 0.26h 133.37a 118.32a 0.09a 0.15a 0.20a 0.19h 0.13a 0.19b
-0.36+ -0.66+ 620.43+ 305.68+ 0.26+ 0.40+ 18.80+ 17.48+ -0.08+ -0.18+
Spring tide 0.06a 0.14a 59.62a 30.75h 0.08a 0.12a 0.36a 0.06b 0.07a 0.13a

( P<0.05) Different small letters meant significant difference between different tidal stages at the same treatment at
0.05 level.
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Fig.2 Diurnal dynamics of net ecosystem CO, exchange ( NEE) photosynthetically active radiation ( PAR) and air temperature ( T,)
in the Yellow River Delta.
The gray shaded areas indicated nighttime.
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Table 2 Comparison of the analog parameters from daytime net ecosystem exchange of CO, (NEE) and photosynthetically
active radiation ( PAR) between drought and wet stages

n R2
Stage Date A [l Reco day
( pmol CO, *m™ +s7") ( pmol CO, * pumol ™) ((mol CO, * pmol™)

06-04—06-06 4.71 0.052 3.85 45 0.59
Drought 07-41—07-13 5.32 0.001 0.38 26 0.65

0922—0924 2.02 0.025 1.53 18 0.59

10-02—10-04 3.62 0.002 0.35 33 0.70

06-07—06-09 2.58 0.007 0.97 40 0.41
Wet 07-17—07-19 1.92 0.010 0.83 68 0.48

0928—09-30 2.14 0.013 0.90 41 0.56

10-06—10-08 4.47 0.006 0.29 41 0.68
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