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Abstract: Grasslands are one of the major types of terrestrial ecosystems and their soil respiration makes up one of the
largest flux of carbon between their ecosystems and the atmosphere. Therefore revelation of the responses of their soil
respiration to global warming can be vital and will shed light on identifying and predicting the global carbon cycle. To
simulate climate change we used two open-iop chambers ( OTCs) T1 (0.5 m) and T2 ( 1.85 m) to manipulate warming
Leymus chinensis systems and meanwhile observed the growth of Leymus chinensis. The soil respiration of these systems in
both OTCs was monitored and the soil respiration rate was measured at the time ,( 9: 00—11: 00) ¢,( 13: 30—15: 30)

and #,( 17: 00—19: 00) . The change in the soil respiration of heated Leymus chinensis systems was investigated to identify
the main factors contributing to release of soil carbon to atmosphere and put insight into the relationship between the soil

respiration and these main factors. The observations showed that T1 and T2 increased annual surface soil temperature by
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2.14 and 4.03°C respectively compared to control but decreased annual soil moisture by 2.27% and 4.57% in the soil
depth range between 0 cm and 10 cm. The results demonstrated that the manipulated heating significantly ( p <0.05)

enhanced soil respiration through growth stages and soil respiration patterns changed over seasons. In grain filling heading

and blossom stage peak values of soil respiration rate were observed at ¢, t,and ¢, in the Leymus chinensis of the same
growth day. The soil respiration rate did not change significantly at non-growth stages. The study also found that the soil
respiration rate under different treatments had a positive exponential correlation to near-surface air temperature surface soil
temperature and below-ground biomass. It also had a negative quadratic correlation with surface soil moisture and a positive
quadratic correlation with above-ground biomass. This study reveals the change in release of soil carbon from Leymus
chinensis systems to atmosphere when they were treated with manipulated warming which can provide useful information for

understanding how grassland ecosystems respond to climate change and sustainable development of animal husbandry.

Key Words: soil respiration rate; Leymus chinensis; simulated global warming; biomass
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Table 1 Soil property in the experimental sites

Soil parameter

Measured value || Soil parameter

Measured value

pH Soil pH 8.45+0.045 Soil available phosphorus/( mg/kg) 32.83£2.2
Soil organic matter/( &/kg) 9.5£0.05 Soil available potassium/( mg/kg) 305.73£1.923
Soil total nitrogen/( g/kg) 0.6+0.012
1.3
1.3.1
( LI-8100 LI-COR Lincoln USA) .
1 (2018 2 ) 20 c¢cm
10 cm 3 cm
o ( 2
1 /10d o
3 £,(9:00—11: 00) .£,( 13:30—15:30)  ;( 17: 00—19: 00)
2
Table 2 The entire growth stage of Leymus chinensis
Date Growth stage Date Growth stage

2018—03—22 2018—06—14

2018—04—19 2018—07—24

2018—05—09 2018—08—09

2018—05—30 2018—10—29
1.3.2

o 0—10 cm

LI-8100 0—10 cm ( Moisture Meter type
HH2 Verd.3) o
1.3.3

( 10 c¢m) 0—
20 cm 75°C ;
0.25 mx0.25 m 105°C

40 min 85°C o
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Table 3 Analysis of correlations between soil respiration rate and the environmental factors
P
Environmental factors Treatment Coefficient Sample size
(7.) C 0.858** 24 0.000
Near—surface air temperature /C T1 0.809** 24 0.000
T2 0.636™* 24 0.000
0—10 c¢m (1) C 0.942** 24 0.000
0—10 cm Soil temperature/°C T1 0.775** 24 0.000
T2 0.699** 24 0.000
0—10 em (V) C -0.872** 24 0.000
0—10 cm Soil moisture/% T1 -0.770** 24 0.000
T2 -0.545** 24 0.000
* % P<0.01
242
(T,) .0—10 cm (T) 0—10cm (V) 5
4, T T
; v, ( 4.
R® F P
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Table 4 Regression models between the soil respiration rate and the environmental factors under different treatments
. . ) F p
Environmental factors Treatment Regression model R
(T.) C y=0.8098¢" 0439 0.676 45.920 0.000
Near-surface air temperature /°C T1 y=0.9273¢0% 03798« 0.637 38.648 0.000
T2 y=1.21963¢>!1 0.436 17.020 0.000
0—10 cm (1) C y=0.9109¢% 031 0.809 93.056 0.000
0—10 c¢m Soil temperature/°C T1 y=1.3237¢0036% 0.540 25.877 0.000
iV y=1.7004¢% 0304 0.460 18.707 0.000
0—10 em (v C y=-0.0004x>-0.0511x+4.1279 0.762 33.605 0.000
0—10 ¢m Soil moisture/% T1 y=0.001x%-0.1172x+4.243 0.598 15.634 0.000
T2 y==0.0037x>-0.2197x+5.2148 0.312 4.769 0.020
¥ Soil respiration; x: N Near-surface  0—10 cm soil temperature or 0—10 cm soil moisture

http: //www.ecologica.cn



6210 40
~ 7 B
z [« . L
2 °f @mn .
B 5
7 e
*
=
25 31
& L
L 2
5
M
0 ]
12 *
g .
= 1.0 *
=
~ *
w2 08 [
RE
HE 06 [ .
Bk
R 5 04
30
| e ol T
0 ]
BEM Bl # EEH  OFHEM AU RURESRM MiH
KB Growth stages
6 ( * )
Fig.6 Effects of experimental warming on below-ground biomass and above-ground biomass ( mean+SE)
252
SPSS
( 5) ( BGB) ( AGB)
( P<0.05) . C. T1 T2 BGB 0.842.0.739  0.679;
AGB 0.845.0.740  0.703
AGB o
5
Table 5 Analysis of correlations between soil respiration rate and biomass under different treatments
. - . P
Biomass Treatment Coefficient Sample size
( BGB) C 0.8427*F 8 0.009
Below-ground biomass/( kg/m?) Tl 0.739" 8 0.036
T2 0.679 8 0.064
( AGB) C 0.845** 8 0.008
Above—ground biomass/( kg/m?) T1 0.740" 8 0.037
T2 0.703 8 0.052
253
_ bx
() (%) (7 y=ae
y=ax"+bx+c(ab ¢ YO 7)o R* F

P
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Table 6 Regression models between the soil respiration rate and biomass under different treatments
: . F P
Biomass Treatment Regression model R?
( BGB) C y=1.3345¢0204 0.5872 8.503 0.027
Below-ground biomass/( kg/m?) Tl y=1.6738¢%15% 0.4474 4.857 0.070
T2 y=1.9815¢" 1065 0.3732 3.572 0.108
( AGB) C y=5.2452x%+0.6499x+1.5535 0.7315 6.808 0.037
Above-ground biomass/( kg/m?) Tl y=4.3495x-2.3661x+2.6056 0.5779 3.423 0.116
T2 y=1.1208x%+1.5215x+1.773 0.5518 3.078 0.134
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