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Dynamics of soil respiration and its influential factors on artificial and natural reed wetlands in Boston Lake
WANG Jin-long*? LI Yan-hong**, LI Fa-dong"***

(1.Key Labhoratory of Xinjiang Uygur Autonomous Region, Xinjiang Laboratory of Lake Environment and Resources in Arid Area, Urumqi
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Abstract: Soil respiration from the surrounding wetland of a lake plays an important role in assessing soil carbon cycle and soil microbial
metabolism in inland water ecosystem. In order to understand the dynamics of soil respiration in wetlands of artificial and natural reed
(Phragmites australis ), field observations were conducted from November 2014 to September 2015 by using LI-840A automated soil CO,
flux system in Bosten Lake located in arid areas of Western China. During monitoring periods, environmental variables (such as soil mois-
ture, soil temperature, air moisture, air temperature ) were also observed to determine the effects of abiotic factors on soil respiration in these
two wetland ecosystems. Results showed that soil respiration existed obvious diurnal and seasonal patterns. The diurnal curve of the soil res—
piration was unimodal , with the peak appeared at 15:00. The seasonal change of soil respiration showed that the maximum values were oc—
curred in July and August and the minimum values were in November, respectively. However, soil respiration rate for the artificial reed was

7% B 8 :2016-05-31

PR RIS T4 (1992 ), 90 I BB 0 B-BFITA: RS 71 T (K VR U 4 5 L) E-mail :1425627484@qg.com

* BIEIES . 254 E-mail . lyh0704@126.com

EETE . s B /R A1 X E 55000 % LI 455 H (XIDX0909-2014-05 ) ; 7 ST i Ao % Hh 24 1 |- 5 S 8 2R3 H (XINU- DL-201613); K
LA R B H

Project supported: The Special Fund of Regional Key Laboratory of the Xinjiang Uygur Autonomous Region, China( XJDX0909-2014-05); The Doctoral
Program of Geography for Xinjiang Normal University, China (XJNU-DL-201613 ) ; Tianshan Scholars High — level Talents Scheme



168

PSRty F£36EF1H

greater than that for the natural reed (P<0.05). The soil respiration rate was mainly affected by the factors of ground ambient air tempera-
ture, ground air humidity and soil temperature at 5 cm depth. Soil organic carbon was positively correlated with soil respiration rate in both
the artificial and natural reed, however, negatively with soil pH and soil salt.

Keywords: freshwater lake wetland; soil respiration; dynamic change; Boston Lake
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Figure 1 Position in the study area and the sampling point distribution
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Figure 2 Diurnal variation of soil respiration of artificial and natural reed ( Phragmites australis )
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Figure 3 Artificial and natural reed( Phragmites australis ) of
seasonal change of soil respiration rate
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Figure 4 Relationship of soil respiration rate and soil temperature
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Table 2 Relationship between soil respiration rate and
environmental factors

L P TSR T ERIREE A3 SR A
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Notes . **Correlation is significant at the 0.01 level (two-tailed ).*Cor—
relation is significant at the 0.05 level (two-tailed ).
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Table 3 Stepwise regression analysis between soil respiration rate and environmental factors
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PNEWEE U3 e Y=0.107T,-1.799 0.95 209.491 <0.001
A B Y=0.107T.-1.033 0.90 95.203 <0.001

B Y=-0.052RH,+6.253 0.94 171.931 <0.001

eS| Y=0.254T,-0.407 0.85 62.789 <0.001

PN UYRE S8 (e Y=0.06T,~0.568 0.76 35.463 <0.001
A HE B Y=-0.065RH,,+7.744 0.93 155.138 <0.001

B Y=0.068T,-0.085T-0.039RH,;,+4.146 0.98 156.324 <0.001

& Y=-0.094T,,+0.107T+0.077 0.89 44.108 <0.001

T T ALHUFRIRE T L ITERE s RHa 28 SN

Notes: T, represents air temperature, T, represents soil temperature at 5 cm, RHg;, represents air relative humidity.
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Table 4 Relationship between soil respiration rate and soil physical
and chemical properties
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