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Abstract: To address the issue of lacking data in the non-growing season we conducted an
experiment in a coastal wetland of the Yellow River Delta from October 29 2016 to February 9

2017 by continuously monitoring soil CO, concentration and temperature at different soil depths
(15 30 and 45 cm) . In order to understand the dynamics of CO, efflux and to assess its rela—
tionship with soil CO, concentration we measured CO, efflux in March 3-5 and March 16-18

2017. The results showed that soil CO, concentration significantly increased with the increases of
soil depth. At the same depth soil CO, concentration was significantly higher in autumn than in
winter. There was strong diurnal variation in CO, efflux which was consistent with the variation
of surface soil temperature. The temperature sensitivity coefficients ( ;) of soil respiration were
3.49-3.74. There was a significant positive correlation between CO, efflux and soil CO, concen—
tration or soil temperature. Using the derived relationships we estimated CO, efflux for the non-
growing season and found that the three models produced similar magnitudes and variations

i.e. 0.44t00.57 —0.18 to 0.01 and 0.09 to 0.13 pwmol * m™> * s™' for the maximum the mini-

mum and the mean values respectively. Our results demonstrated the effects of soil carbon trans—
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formation in non-growing season on carbon cycling of the Yellow River Delta wetland.

Key words: soil CO, concentration; CO, efflux; non-growing season; soil respiration model;

Yellow River Delta wetland.

100
0.74 °C( 2014) ;

. CO,

( Islam et al. 1993) . IPCC( Intergovern—

mental Panel on Climate Change)

CoO, 280 wmol * mol™
CO, 392 pmol * mol ™' 2100
CO, 700 wmol * mol™" ( Shu
et al. 2013) , “
7 CO, ( Schlesinger et
al. 2000) . 1300~
2000 Pg C

67% ( Jenkinson et al.
1991) CO,
( Schlesinger et al. 2000) .
( Raich et al.

1992) - ( Luo et
al. 2006; Wan et al. 2007) . CO,
Co,
( Trumbore 2006) .
( 2010)
3%/ Trumbore 2010)
18% ~30%( Smith et al. 2004) ,
( 2016)
( 2013) co,
( 2005; 2010) co,
( 2011) .
(11 4 )
( 2007)
149% ~ 30% (

2014; Jones 2015)

Co,
(
2008) .
( 2013)
(15.30.45 cm) CO, .
Co, Co,
co, .
Co,
co,
1
1.1
(37.75° N
118.98°F)
12.9 C 550~640 mm
( 2016) 5—9
1900 ~ 2400 mm ( 2015) .
( Phragmites austra—
lis) . ( Suaeda salsa) . ( Tamarix chinen—
sis) ( Imperata cylindrica) . ( Aeluropus litto—

ralis var. sinensis) ( Typha angustifolia) o
1.2
co,

( ) (

Co, Co, .

50 e¢m- 75



2700 37 9
cm. 3 ( DAL ' B T ) 5
B.C) ( 20 Q=e"" B .
cm) CO,

45 . co,
cm 10 cm o Co,
(0~20 cm) 5 em o
. SPSS 19.0
SigmaPlot 10.0 o
2
2016 10 25 2.1 co,
co, .
. ( la.b):11 20
1.3 s 1
2007 2 9 . 15.30.45 cm 4 9.39°C; 11 23
Co, Co, ( GMT221 Vaisala o
Inc. Finland) ( The 109 Tempera—
ture Probe Campbell Scientific Inc. USA) N °
co, . co, (  les
1 . d) CO, o
1 Co, €O,
( 20 cm 21.3 em 1029 —11 19 Co,
0.8 cm) 10 em. 2017 ;11 20—23
3 3—5 3 16—I8 LI-8100A CO, 589 pmol * mol '«
( Li<Cor Inc. Lincoln NE 1123 CO,
USA) Co, :07: 00—23: 00 o €O,
2h 3 co, (15 em: 651 wmol * mol™'; 30 em: 1215 pmol
00: 00—06: 00 mol ;45 cm: 2371 pmol * mol ™)
o 24 h CO, (15 cm: 585 wmol = mol™'; 30
o em: 1037 pumol * mol™'; 45 ¢m: 2055 pmol * mol™') .
1.4 2.2 co,
Co,
( 2016-1029—2016-11-30) ( 2): 3 3 1900 3
(2016-12-01—2017-02-09) . 4 07:00 Co,
C Co, co, 34 07:00
A.B Co, (-0.04 wmol - m?> e s :
o Co, 07: 00 Co,

o €O, 3 o 14: 00 Co, (0.78 pmol

15 em m” ¢ s') 14:00—20: 00 L3

7.5 cm o 4 20:00 3 5 07:00

CO, o, . co,

feor =A™ (foon A 0°C ( 2b) :



Co, Co, 2701

1 Co,
Fig.1 Variation of soil temperature and soil CO, concentration at different depths
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Fig.3 Relationship between CO, efflux and soil temperature soil CO, concentration
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Fig.4 Relationship between soil CO, concentration and temperature in autumn and winter
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