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Effects of environmental and biotic factors on soil respiration in a coastal wetland in the
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Abstract; Using the Li-8150 multichannel automatic soil CO, efflux system,
measured continuously over a one-year period in a coastal wetland in the Yellow River Delta, China.

soil respiration was

Environmental and biological factors were measured simultaneously, including temperature, soil wa-
ter content, aboveground biomass and leaf area index. The results showed that the diurnal variation
of soil respiration presented a single-peak curve, but it appeared as multiple peaks when disturbed

by soil freezing and surface flooding. Soil respiration showed obvious seasonal dynamics and a single

-2 -1

peak curve. The average annual soil respiration was 0.85 pmol CO, + m™ - s™ , and the mean soil

’

respiration rate was 1.22 wmol CO, - m s during the growing season. On one-year scale, soil
temperature was a major factor influencing soil respiration in the coastal wetland, which explained
87.5% of the variation in soil respiration. On the growing season scale, soil water content and leaf

area index accounted for 85% of the seasonal variation of soil respiration.

Key words: coastal wetland ; soil respiration; environmental factor; biological factor; Yellow River

Delta.
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Fig.1 Diurnal dynamics of soil respiration rate (A) , air temperature (B) and soil temperature at 5 cm depth (C) in 2013.

1~12. 1—12 A From January to December.
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Table 1 Multiple linear regression of soil respiration with
soil water content and leaf area index during the growing
season in the Yellow River Delta

ZH EY 5 t P T R
Parameter Coefficient Partial R?
WA -3.756 0909  -4.13  0.001

Constant

10 em IREHHESKE 0118 0.024 5.00 <0.001 0.73
Soil water content at 10

cm depth

I AR A 1.634 0478 342 0.005 0.12
Leaf area index

Fi#E Equation: SR=a+bxSWC+cxLAI (R*=0.85).

HREE 10 om TR R 2 B E AR EOC R
(R*=0.875), 1 43¢ ' W (%) 3 B8 SR R4 Q,

b 2.51.
2.4 ARKFRPE b Ak R AR Bos +
SJEIVT: R 1 B3 [ 5

Z oI H AT R, AR K R S KRR
TR AR HIOF - SFE0F I 1) B3 [ 52 Wil 15 3] 859% , — K I
AT it B A K 2 - HEWR 0 739% 1 12% (1) A8 4k (32
1) T A S8 I R 118 5 0 7 328 A 111 U5 4 5 .
3 i3 it
3.1 HIERPI S A A R

B = A NV - ST H A e
Iy B0 R LG A R AR R 22 T, £
IR 5 265 St YL R 3o 5 ) AT v i e B
ARSI 1) AN B §iTEA R 25 LTS Al UK 5 e
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Fig.2 Seasonal variations of environmental factors, biological factors and soil respiration rate of coastal wetland.

T,: SR Air temperature; T . : 5 cm P R Soil temperature at 5 cm depth; 7)., : 10 cm VR BE A4 LR B Soil temperature at 5 cm depth;
SWCipem: 10 cm R JE 4985 7K &t Soil water content at 10 ¢m depth; SWCy) ., : 20 cm R 1498 & 7K & Soil water content at 20 cm depth; B : Hh

ARG Aboveground biomass; LAI; TR PR 850 Leaf area index.
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Fig.3 Exponential equations between soil respiration rate and

soil temperature at 10 ¢cm depth.
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Table 2 Comparisons of soil respiration in a coastal wetland in the Yellow River Delta with other wetlands in China

TS E ] Hui R BEWER O WRHRE 72 i/ ] W3E Ik :1 TR
Wetland Site Air  Precipitation Time Measurement Measured Vegetation Soil Reference
type temperature ~ ( mm) scale frequency/time method respiration rate
(C) (pmol CO, +
m2.s7h
pERE A KNLBIER A SRR FE -3 500 K 10 % 1 %/9:00—1100 | Fii 2.33 [12]
Marsh Island forested swamp in cool temper- Betula platyphylla
wetland ate zone in the Great Khingan Range
=IF R A R 1.90 600 =10/ B 2%/9:00—11:00 I SEUIN 1.97
Carex pseudooccuraica Larix gmelinii
marsh in the Saniang Plain A 1.40 [23]
C. pseudocuraica
=AU SR LR 1.90 600 8—10A B 2%/9:00—11.00 I i 243
Calamagrostis angustifostis D. angustifolia
medow in the Sanjiang Plain 190 550~600 21 PR LR BRI, B I NI 1.27 [5]
A 1¥/9,00—11,00 D. angustifolia
1.90 600 EKE HH3W/- I NI EE 1.14 [10]
D. angustifolia
190 550~600 @ AKZE B 1K, 8:30—11,30 I N 5.19 [30]
D. angustifolia
i SR 2 L6~19  565-600  AKZFE 3%/ I e 1.62 [10]
Meadow marsh in the Sanjiang Plain D. angustifolia
SILFRER SRR 190 550~600 s PR LB 2K B | ERHEHE 0.83 (5]
Carex lasiocarpa marsh in the Sanjiang A 1R/9.00—11:00 C. lasiocarpa
Plain
SIF RGN 1.90 600 $—10H & 2%/9:00—11,00 l - 218 [23]
Construction wetland in the Sanjiang
Plain
8 S e JE N -1L14 489.02 7—9A 1~2 1 k9. 00— I BEOR/REEHE B A 1.20 [25]
Alpine wetland on the Qinghai-Xizang 12.00 C. pamirensis
Plateau Kobresia tibetica
R R -17-33 650~750  AKFE EBRE2R/ 240 B I HH T AR B 269 [24]
Peat mire in Ruoergai Plateau K. tibetica, Altha
scaposa
LZbAic U 1 R L 2 S e - - §—10/1 B 2¥/6:00—18:00 [ 4.94 (BEtE) (2]
River Wetland in the Xilin River Basin Areurolepidium
wetland chinense
KK 4.89 (HUHEH)
Apropyron michnol
WA LRI XS 176 1450~1550 9 A% A 2¥/9:00—11:00 | JRAE 1.81 [31]
Lake C. dominated wetland in Poyang W4 A C. cinerascens
wetland Lake
FREICHNT 6~8 90.9 9—10 71 ®ZF11/6:00—18:00 I [l 7NEE 3.61 (2]
Ebinur Lake wetland in arid area 34 Populus euphratica, 111
P. australlis
IR FACHHIX - - S=8A WA HIE n p 0.60 (AX)  [32]
Riparian zone of Zhalong wetland P. australis 0.40 (T)
WL KA 152~157 1149 24F HH 23/9:00—11:00 I =B 0.65 (i) [15]
Coastal Tidal flat of Yangtze Estuary Scirpus mariqueter 0.21 (Fi)
wetland 0.14 (i)
0.12 (F#)
SRR A AE EAERIRMNR L i 20 (9]
Kandelia candel mangrove wetland Fsl P K. candel
in Jiulongjiang Estuary
UV RE ] 11.7~12.6 530~630 s BAEH 1 R/24 0 H I Rk 0.24 [21]
Reed wetlands in the Pl P. australis
Yellow River Delia 129 530~630  EKE &H 2/6:00—18.00 I P 1.67 (3]
P. australis
1209 6341 ERZE BB 24 R I dhibese 122 AR
P. australis,
Suaeda salsa
1200 641 FEKZE 0.21
12.09 634.1 A 0.85

I . #AREHE/ S5 (455 Static closed chamber—gas chromatograph; 11 #2541/ 8K Ik Alkali absorption method; I ; ZL4h CO, 43#71¥ Infrared

CO, analyzer.
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