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Dynamic changes in soil respiration of two vegetation types and their influencing

factors in Horqin Sandy Land

HAN Chunxue, LIU Tingxi®, DUAN Limin, LYU Yang, YAN Xue, LI Kaixuan
Water Conservancy and Civil Engineering College , Inner Mongolia Agricultural University, Hohhot 010018

Abstract; The soil respiration and related correlation factors of an artificial poplar forest in the Horqin Sandy Land-meadow
transitional zone and a Caragana microphylla community in a fixed dune were observed in this study using the LI-6400 soil-
respiration supporting system. Results demonstrated the following five phenomena. (1) Daily changes in reserved and
removed litter from the artificial poplar forest during the growth and late-growth periods have multiple peaks. (2) Seasonal
peaks of reserved litter and removed litter appear in August for the artificial poplar forest and the C. microphylla community.
Soil respiration of the artificial poplar forest is much higher than that of the C. microphylla community. (3) Seasonal
changes of soil respiration in the artificial poplar forest are significantly correlated with the soil temperature (0—10 c¢m from
the surface) (P<0.01). Changes in the reserved litter are smaller than changes in the removed litter. (4) Seasonal changes
of soil respiration of the C. microphylla community are significantly correlated with soil moisture content (0—10 c¢m from the
surface) (P<0.01). Unlike soil from the artificial poplar forest, changes in the reserved litter are larger than those in the
removed litter. (5) The soil respiration of the artificial poplar forest is exponentially correlated with soil temperature,

whereas soil respiration of the C. microphylla community has a significant power function relationship with the soil moisture
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content. By establishing a two-factor regression model of soil respiration (In R,) versus soil temperature (7) and soil water
content (In 6), contributions of soil temperature and soil moisture content to reserved litter and removed litter were

determined using the normalization method.

Key Words: Horqin sandy land; litter; soil respiration; soil temperature; soil water content
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Fig.1 Geographic position, geomorphic type, and distribution of soil-respiration sampling site in the research area
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Table 1 Basic information of artificial poplar forest and Caragana microphylla community
T IAHLI TR 4
Lt e HHEER Soil organic &R TN/ &BETP/  £H0 TK/ — Vegetation root
Vegetation Soil type matter/ (g/kg) (g/’kg) (g/kg) amount/
(g/'kg) (/0.5%0.5m?x0.2m)
A;%WM‘ Hewb 3.06 1.49 0.091 22.83 8.0 72.13
Artificial poplar forest
/N ERAG LRV
Caragana microphylla Wt 2.09 0.63 0.063 28.79 7.8 18.21
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Fig.3 Daily dynamic changes of Removed litter and Reserved litter of artificial poplar forest against soil temperature
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x2 AIGHHETEFREAENE FREHNELEEENEXRY
Table 2 Correlation coefficient of daily soil respiration of artificial poplar forest with soil temperature under different forward and delay times

AR B Correlation coefficient

H i Lb 37 - ‘ ) N s
Date Process mode Joit J5 i JE 2h Wi JE 4h % 2h A% 4h
On time 2h delay 4h delay 2h forward 4h forward
8 H20H L B AR A Y 0.434 0.075 -0.472 0.649 0.573
August 20th LR & 0.447 0.110 -0.225 0.597* 0.321
10H2% TR AR IE 0.601 * 0.371 0.183 0.694 * 0.455
October 2nd FAwA R 5N 0.561 0.395 0.069 0.544 0.255

* RRFAGHEAE 0.05 KF 1 3%

© LAGETEM ISEIPIL X PRI L

84200 1021
20 1= 0.49¢% 14 Tr 1= 0.45¢0-23
£~ R =031 L4 6F R=032 °
MZl, 5 @ P>005 sL Pso0s @@ ®
= E=h [ ] X N P % P
TEE @ o . ° °
g %_ % x y2:0'14eu.18x ) b % y2=0_2860.24x
Hg< 51 X R2=0.36 X ® R =053
% P <0.05 Lr P<0.05
0 1 1 1 ] 0 1 1 1 1 1
21 22 23 24 25 75 8.5 9.5 105 115 12.5

+ 3R Soil temperature/°C

B4 ANITHHKER(y,) RE (y,) HETEM B LIEFRE T HEENTL

Fig.4 Daily changes of Removed litter (y,) and Reserved litter (y,) of artificial poplar forest against soil temperature
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Fig.5 Monthly changes of Removed litter and Reserved litter against soil temperature and soil moisture content

F3 AMEREBXIENRBEREHLETRELERE T REESKEHEXE

Table 3 Correlation of the Removed litter and Reserved litter of two vegetation types with the soil temperature and soil moisture content

T2 AL B 5 10em 3k & 10cm 35K
Vegetation Process mode 10cm soil temperature 10cm soil moisture content
ATtk EBRAR T 0.903 ** 0.532
Artificial poplar forest LR R AR AS Y 0.944 ** 0.607 *
AN JLREE EBRAR T 0.215 0.796 **
Caragana microphylla community IrSay oy s 0.180 0.853**
# FAARMETE 0.05 /KF R B3, » + FoRMCIETE 0.01 KF W3
F4 WHEHEBEENREBHEETTIEFRE TIERE TESKENEEFEARER
Table 4  Single-factor regression model of the correlation of In R, with T and In 6
R Ak P75
el
mﬁijﬁﬂk Process RIS TR a b c d R? P< Qo
Vegetation
mode

N T e . 1.363 0.095 2.60
Artificial poplar forest ELS I EE (0.11) (0.17) 0-858 0.01 (0.16)

. 0.799 0.109 2.97

LB bk Lo
REMEE 5% (0.18)  (0.21) 0.908 0.01 (0.18)
N LBV S 2.726 0.536
i 3 7
Caragana microphylla RERHGERIT AR (0.23) (0.15) 0.708 0.01
community 5 (VR — 3.264 0.575
PREMAELE T R AR (0.19)  (0.20) 0.778 0.01

Bl = FHIE (brifEfi22)
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Table 5 Two-factor regression model of the correlation of In R, with T' and In @ after normalization

LR El] b B 7 X

Vegetation Process mode “ B Y R p<
NN /LN ERRAE RSN 0.881(0.03)  0.155(0.07) -0.0326(0.03) 0.872 0.01
Artificial poplar forest PR ER AR T n 0.846(0.06)  0.223(0.11)  0.070(0.07) 0.938 0.01
JNIER G JLREVE KRG T 0.181(0.05) 0.716(0.1) 0.171(0.07) 0.748 0.01
Caragana microphylla community P BB AR T 0.116(0.05)  0.749(0.06)  0.193(0.09) 0.812 0.01
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