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Effect of environmental and biotic factors on net ecosystem CO, exchange over a coastal wet—
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Abstract: Using the eddy covariance technique we measured the net ecosystem CO, exchange
( NEE) and its environmental and biotic factors over a coastal wetland in the Yellow River Delta to
investigate the diurnal and seasonal variation in NEE and quantify the effect of environmental and
biotic factors on NEE. The results showed that the diurnal change of NEE showed a distinct
U-shaped curve during the growing season but not with substantial variation in its amplitude during
the non-growing season. During the growing season the wetland acted as a significant net sink for
CO, while it became carbon source during the non-growing season. On the scale of a whole year

the wetland functioned as a strong carbon sink of =247 g C * m™>. Daytime NEE was mainly domi—
nated by photosynthetically active radiation ( PAR) . Apparent quantum yield ( @) and daytime res—
piration of ecosystem ( R, ,) reached maximum in August while maximum photosynthesis rate

(A,,) reached its maximum in July. Nighttime NEE had an exponential relationship with air tem—
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perature ( T,) . The mean value of temperature sensibility coefficient ( Q,,) was 2.5 and it was pos—
itively related to soil water content ( SWC) . During the non-growing season NEE was negatively
correlated with net radiation ( R,)  but not with other environmental factors significantly. However
during the growing season NEE was significantly correlated with R, T, soil temperature at 10 ¢cm
depth (T,,,) and leaf area index ( LAI) but not with aboveground biomass ( AGB) . Stepwise mul-
tiple regression analysis indicated that R, and LAI explained 52% of the variation in NEE during the
growing season.

Key words: net CO, ecosystem exchange ( NEE) ; temperature sensibility coefficient ( Q,,) ; light
response,; temperature response, biotic factors; environmental factors.
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Table 1 Simulated parameters in the wetland ecosystem
during the growing season in 2013
n R?
Month a A Reeo a
(pmol CO5*  (umol CO,+  ( pmol CO,
pmol 'PAR) 2.7 m2es7)
5 0.050+0.03 15.87£1.97 6.26+2.50 627 0.35
6 0.050+0.01 25.08+0.84 6.20£1.42 599 0.63
7 0.054£0.01 25.40+0.80 6.36+1.30 539 0.67
8 0.079+0.20 24.67£1.40 10.77+1.86 635 0.68
9 0.054£0.19 17.11+£1.28 6.68+1.75 571 0.57
10 0.058+0.00 11.22+2.26 1.07+0.48 474 0.45
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Table 2 Correlation coefficients of nighttime NEE (R, ,)
toT, T,,, SWC, and SWC,, in the wetland ecosystem
(n=1990)
Recon SWC,g SWCy

eco n 1 0.401%* 0.367**
T, 0.708* * 0.073% * 0.070™ *
T 1o 0.685**  0.055** 0.051**
* % P<0.01.

R, LAI NEE
52%( 4)
3 2013 NEE (R,,,) T,
SWC,,
Table 3  Correlations of nighttime NEE ( R, ,) with T,

and SWC,, in the wetland during the growing season in

2013
Reo v T, Q1o R? P
SWC o< 40% y=0.014e%10% 283 049  <0.001
40% < SWC y<50% =0.02360082¢ 227 040  <0.001
SWC = 50% ¥=0.025¢%072 205 028  <0.001
¥ Reeo o pmol CO, m2es) o T, (°C).
4 R LAI NEE

n

Table 4 Multiple linear regression analysis on the effect of
R, and LAI on NEE during the growing season in the
Yellow River Delta

¢ P
Parameter Coefficient SE Partial R
R, -0.018* 0.001 -12.234 <0.001 0.43
LAI -0.36" 0.555 -0.652 0.17 0.33
¢ 1.32 0.269 4914 <0.001
Model R?=0.52 <0.01

Equation: NEE=aR +bLAl+c.
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