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Simulation of Hydro-thermal Factors of Soil Respiration and Discussion on the Temperature Sensitivity

DENG Ai-juan et al (College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing, Jiangsu 210044 )
Abstract [ Objective ] The research aimed to study the effects of hydro-thermal factors to soil respiration. [ Method ] Experiments were con-
ducted in North China Plain during winter wheat’ s jointing stage by LICOR-8100 to investigate the relationship between soil CO, emission and
hydro-thermal factors. [Result ] Significant power function can be obtained to express soil respiration rate increases with air temperature or soil
temperature in 5 cm depth, and it was better with the latter. The influence of temperature was more conspicuous at lower temperature whether
air or soil temperature If it was divided based on different temperature, it :howed slgmflcant positive relatlon%hlp between q011 water content in

tion: R =0. 180 X% TQ Y (R 0 836 P <0. 000 1 ) Temperature sensitivity of <01l respiration ), showed a slgmﬁcant negative
correlation with soil temperature and air temperature, but positive with soil moisture.

Key words Soil respiration Tate; Soil temperature; Soil moisture; Air temperature; Q,,

R Fﬁﬁﬁtﬁt&ﬂﬁﬂ&% CO, RME KR KA 3% R XFERZ/PNEXRH, mFBR 199,2007 4 10 A 25
75 4 RS RE T RIGERAEA Y & B#225 ke/hm® BEEERAP, 2007 4£ 10 H 22 ARUEER A%
ﬁkélz?‘?ﬁqb /AR \ AR, #2750 ke/hm’ HEA:2008 4E3 H 16 HBEAKIBER

- AR LIPS i
MBI, AR R LI R
AR RS AR b, WRBRT M B EAURS  RA MR 150 ke/hur’ . SEAXEH LICOR-$100 11
45 BRURELE O, BRI STAATA  PRBER ARG SR N E . KE

KIESHRR, M PB4 SR RELIRBIEIR S IR 4 VI REA 23 PVC 3R (HA&2 20 om, & 15
HRERA BA R EEAE L. ﬁ&ﬂﬁ%%ﬁ em, BEFF/NEAERR, BY 3R XM AR BCE
P 5 REA P RABER L HE AR

%ii;%ﬂﬂ"ﬂliﬂﬁ NREAESRGN IR RERAZERE A
HYIRTIAE S Fﬁm PR b BV A B Pl b A 2 R el 5

5 SR lﬂ?l&‘ﬂﬂt%m } T SF4R ) AR TSR E 5 77 SR AT H

FEH HRE AR ST R B - IR A SRR R R %ﬁlﬁlﬂ&‘ﬁbmﬁ% i 1 i“ab Y HBERIFEL

PRI ISYGINA-EE DO IR IR 5

£ (ME=46.6%) , FEFEH 300 ke/hm’, 4 H 19 B8

1 . > RS

5T 2008 '= ~21 HEHER R BIRLA R =
Iyl (36°57" N, 116°38" Es¥giR 28 m>:£ﬁ LR AR tEE EEREE :i.i m,iigﬂsﬁﬂliﬁﬁ'ﬁs cm iﬁﬁ&%ﬂ
WS A BRI L IX HJ‘%‘E SE13.3 C, BAERT BYEEFLEHEEHXRESHIN0.800.0.678, B4R,
47.2 mm, HH,4 H9 EI&‘IEHI%J( 7.2 12 HRMEIRE AR 1 R B AR
7K 5.6 mm,4 B 20 ~21 B BHEEK 34, 4 mm; RERHLIE ATV ERALREE RS S
WRRERE, pHER 7.9 ~8.0; LEANESER %?%)@%‘@J HK 2 b 3R IR

0.6% ~1.0% 14 N 584 0.050% ~0.065% . M+ 3R Y X ERBESAEE. WNE 1 a.b Ba[E :
ZARF  FISTEEA T R LA SRR AR ek - & ERF 15 O B, BUS A RETERLS LRI Wi A 1B 2
B‘Jﬁ% gz 82 %ﬂ‘é}*ﬂ*ﬁ XU HA IR AT, IR R R
HELHE BEROKXAFALFE (40675067); P EAHFREZEZA
mZ%m BB E L RR AL R (LENOMOTYC. ] e S I R 5 R ) %'JEI?JHF&E%Y%EB‘J}PE’Y%E
02); 32 % % 8 SR A& 4 1973 %) B (CX08B-0192).  WIVEFIAWENS, A wE F/E A HFA AiEh LB
fEEEST R85 - ), &, THFAMA AETHRE HEFT @ SRRERE, X LRFETI \l, i jgugzgim

VEER WX TS L ¥ N
WA omois 22 HENREESEEREORLEER . LRS-




11134 SR A 2009 4E

K ]
= \ - b
B B o
=8 8 ~ B &
W5 i 5
= = =
=58 =
# 5 L
o5 o &
Wi .
+3 o
= Er | L A
+ -

[ . . i i . ) F

1] 15 20 1] 0 30
5ogn ik | U Ao 1
5 cm prowed Lecpemt are Alr tompe g lure

1 5cm tHRE @ HSE O SHEFRERNXR

Relationship between soil temperature in 5 cm depth (a) and air temperature (b) with soil respiration rate
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Table 1 Results of multiple regression by stepwise method
P54 5B Variable B R »
>
Step number | T, 0 SR, Intercept
1 1.005 68 -1.28176 0.775 8 <0.000 1
2 1.043 93 0.165 46 —1.990 61 0.822 6 <0.000 1
3 0.878 24 0.147 03 0.088 35 1.713 99 0.8355 <0.000 1
SDE 0. 050 36 0.021 14 0.021 06 0.136 39

HE: LSRN AR 0. 15 K7 B B3 A2 B AR . SDE JhfRdkss.

Note: The above variables are significant at 0. 15; All the variables were introduced into the model. SDE stands for standard deviation.
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