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Abstract: In this paper, strong alkaline soil respiration rate has been measured in spring, summer, autumn under
sunny weather condition by using LI — 8100 soil carbon flux meter, temperature (air temperature and soil temperature ) ,
humidity (relative humidity and soil moisture) were also recorded simultaneously, and the correlation among above factors
has been analyzed to identify the key factors influencing soil respiration in different season, and establish a variety of re-
gression models. On the basis of the accuracy test and simple principle, the optimal model to predict the seasonal soil
respiration has been selected. The results show that: (1) Although the temperature and humidity are the main factors af-
fecting strong alkaline soil respiration in different seasons, but the temperature has relatively larger effect, where the air
temperature is the biggest direct impact factor on soil respiration in spring and autumn, while in summer, the soil temper-
ature is the greatest direct impact factor, and soil moisture is the largest indirect factor in all season. (2) The best pre-

diction model of soil respiration in spring and autumn is the two-factor equation composed of air temperatures at 10 cm
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layer and soil moisture, which has a smaller RMSE (0.159 and 0.259, respectively), and the RPD >2(2.9,2.094,

respectively), has a better predictive accuracy. The best soil respiration predictive model for summer season is composed

of air temperature at 10 cm, surface temperature, relative humidity and soil moisture, RMSE is 0.248, RPD > 2(of

2.406) . (3) The trend of soil respiration variation and their impact factors was similar in spring, but different in summer

and autumn. In spring the soil respiration model has the highest prediction accuracy (92.67% ), followed by summer

(84.99% ) and poor in fall (77.23%) .

Keywords: strong alkaline soil; soil respiration; impact factor; prediction model
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Table 1 The properties of tested soil

RBRES AL GRS TEEFR P LB/ %
+)2/em Calcium Organic pH Electronic The ratio of each ion in total salt
Soil layer  carbonate matter 1:5 conductivity
Agkg™)  /(gkg™) /(ms+em™1) €052~ HCO;~ cl- S0~ Ca®* Mg+ K* Na*
0~5 84.71 2.57 10.31 4.57 14.38 4.61 13.71 28.09 0.26 0.11 0.38 34.38
5~20 81.01 2.44 10.28 3.34 19.47 7.9 18.3 14.15 0.53 0.21 0.46 35.33
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Table 2 Correlation coefficients between soil respiration rate, temperature and humidity

Exntl e 25 SRR E R
Season Air temperature Ground temperature Air relative humidity Soil moisture
#% Spring 0.923" 0.428" ~0.807" " 0.806" "
5 7F Summer -0.523"" -0.748" " 0.595" " -0.691" "
Bk Autumn 0.669" " 0.004 -0.515"" 0.572""
{E(Note): * *:P<0.01; % : P <0.05,
®3 EFTLERRZWEFHBERSH
Table 3  Path analysis on soil respiration influencing factors in each season
B T AR T [ 4 H Indirect effect
Season Factor Direct effect 7 T, RH X
T, 1.5735 -0.3129 —-0.3419 0.0046
. ) T, —0.4383 1.1233 -0.2612 0.0040
% Sping RH 0.3632 —-1.4809 0.3152 —-0.0044
X 0.0047 1.5119 -0.3733 -0.3370
T, 0.5438 -2.4114 0.4250 0.9195
T, -2.7964 0.4689 0.4519 1.1282
B Summer RH -0.4913 -0.4704 2.5718 —-1.0150
X 1.1631 0.4299 -2.7123 0.4287
T, 2.3722 —-0.3418 -0.2634 -1.0978
- T, -0.5300 1.5299 -0.2097 -0.7857
RH 0.2763 -2.2611 0.4022 1.0674
X -1.1189 2.3275 -0.3722 -0.2636

T T, Tl , RE—25 SRR, X— 3R, Ao

Note: T\—air temperature, T,—ground temperature, RH—air relative humidity, X—soil moisture. The same below.
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Table 4 Single factor forecasting model for soil respiration

ijjn FERL Model 1) 75 72 Regression equation R? P
MR Linear function Y, =0.0906T, —1.3413 0.867 0.000
TERREL Power function Y,, =0.0001 T,* ¢ 0.570 0.000
R REL Negative exponential function Y,3=37.1195exp( - 91.4085/T;) 0.589 0.000
f n_i W ZE AL Hyperbolic function Yo =1.2611-14.8465/T, 0.692 0.000
X EUCPREL Logarithmic function Y,s=1.2719InT, - 3.2828 0.803 0.000
T2 B % Second-order polynomial function Y6 =0.0021 7,2 +0.0205T; - 0.8712 0.878 0.000
=B £ B2 Third-order polynomial function  Y,; = —0.0004 7> +0.0204T,% - 0.2515T; +0.3259 0.889 0.000
AR Linear function Yy = —0.1474T, + 3.7156 0.572 0.000
A XUH 28 5L Hyperbolic function Yjp= —4.1079 + 102. 4634/ T, 0.590 0.000
siir XTE PR Logarithmic function V3= —3.9077In T, + 12.5900 0.582 0.000
T2 %L Second-order polynomial function ¥4 =0.0129T,2 - 0. 8287 T, + 12.6250 0.59% 0.000
=M £ 05 # Third-order polynomial function  Yj5= —0.004775° +0.330575% - 9. 1617 T, + 84.9690 0.609 0.000
LR VLR Linear function Y, =0.05297, — 1.0704 0.505 0.000
Tk XTHCEREL Logarithmic function Y,,=0.9891InT, - 2.8976 0.511 0.000
Autumn = B 25 5 B 4L Second-order polynomial function Y5 = —0.0017T,% + 0. 12197, — 1.6680 0.517 0.000
Z B2 5% Third-order polynomial function Y, = —0.00027,% +0.01137,2 - 0. 1201 T, — 0.2849 0.524 0.000
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Note: Y—soil respiration rate. The same below.
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Table 5 The model of soil respiration and

temperature and humidity for seasons

i U1 8 i
. R . R P
Season Regression equation
Y,s=0.2208T, + 0. 0676 RH —
0.937 0.000
5.5668
Y, 0= —0.0818RH - 0.5230X +
0.779 0.000
#HZ 13.9541
Spring Y,0=0.1994T, — 0. 7546 X +
0.980 0.000
13.1578
Y,11=0.2296T, + 0. 0256 RH —
0.987 0.000
0.6220X +9.0085
Y, =0.0435T, — 0. 23627, +
0.643 0.000
4.8993
Y,;=0.0082T, + 0. 0288 RH —
0.377 0.007
1.2075
Y, = 0. 01127, - 0. 4555X +
0.508 0.000
5.0396
Y= - 0.28007, - 0. 0300RH
0.639 0.000
+8.0672
Yy0= —-0.3269T, + 0.5229X +
0.604 0.000
2.1255
B Y1 = - 0.0029RH - 0. 4293 X
2% b 0.502  0.000
Summer +5.1011
Y, =0.0310T, - 0.3026T, —
0.669 0.000
0.0208 RH +7.5742
Y,3=0.0758T, - 0. 70917, +
0.768 0.000
1.1861 X +2.1710
Y,14=0.0138T, + 0. 0027 RH -
0.509 0.002
0.4374X +4.6766
Y, 5= —0.7385T, — 0. 0493 RH
0.750 0.000
+1.0882X +7.5499
Y6 =0.0613T, — 0.9563T, —
0.0383RH + 1.4993X + 0.851 0.000
6.3802
Y,s =0.1703T, + 0. 0713RH -
0.695 0.000
5.4647
Y,6=0.2798T, - 1.2743X + 15.
0.737 0.000
*Z 6506
Autumn Y,,=0.0258 RH + 0.4947X - 9.
0.415 0.003
0125
Y5 =0.3074T, + 0. 0487 RH -
0.814 0.000

0.9799X +8.7892
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Fig.1 The comparisons and model fitting of soil respiration rate between the measured and predicted values
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Table 6 The precision test of soil respiration predicting models
Z=4Y Season [l 77 % Regression equation R? RMSE RPD
Y,1=0.0906T, - 1.3413 0.867 0.203 2.273
FE _
Sori Y.10=0.1994T, - 0.7546 X + 13.1578 0.980 0.159 2.900
Spring
Y11 =0.2296T, +0.0256 RH — 0. 6220 X + 9.0085 0.987 0.173 2.664
Y= -0.1474T, + 3.7156 0.572 0.39%4 1.514
CES Yi6=0.0435T, - 0.2362 T, + 4.8993 0.643 0.372 1.604
Summer Y,3=0.0758T, - 0.7091 T, + 1.1861 X +2.1710 0.768 0.336 1.776
Yi16=0.0613T, —0.9563T, — 0. 0383 RH + 1.4993 X + 6.3802 0.851 0.248 2.406
Y, =0.0529T, - 1.0704 0.505 0.432 1.257
hF Y,6=0.2798T, - 1.2743 X + 15.6506 0.737 0.259 2.094
Autumn
Y,5=0.3074T, + 0.0487RH - 0.9799 X + 8.7892 0.814 0.301 1.803
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