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The Influence of Different Temperature and Soil

Water Content on Soil Respiration

Y1 Zhi-Gang YI Wei-Min ZHOU Li-Xia DING Ming-Mao
{ South China Instiute of Botany, Chinese Acadery of Sciences, Guangzhou 510650, China)

Abstract: The influence of soil temperature and moisture on soil respiration rates in laboratory
condition was studied in this paper. The influence of temperature on soil respiration was greater than
that of soil moisture.Soil respiration rate increased with increasing temperature. The correlation be-
tweett soil respiration rate and temperature is better (7> =0.68—0.97) .The sensitivity of soil respi-
ration to temperature varied with vegetation types. Soil respiration is more sensitive to high tempera-
ture {30~40T) than to low temperature (10-~30TC ) .The Q¢ values under low temperature or
high temperature were 1.27~1.63 or 1.93—2.23. Soil moisture has lictle influence on soil respira-
tion . Soil respiration rate increased with increasing soil moisture slightly. The results showed that soil
respiration was influenced by both the temperature and soil moisture together, and the correlation be-
tween soil respiration rate and the temperature and moisture together, (2 =0.83~0.90) is
stronger than the correlation between the soil respiration and the temperature alone (#2=0.68~
0.79) .
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TR PRI 7 AR R T AL R U R H IR A S B Z B CO, BAZ# A, T
WERSEESEER, THRESHRTEA TRESENRIRAEFER, FEAXLTE
WP (4 R B , AR NPIR R 5 - OB IR 2 (A1 SR P AT M et . R R M PR
B9 EEH T, (A A K B[R B SRR R R, — A LR 2R E MR
uﬁ[s-s] . .
TREENRESELSNERETAE R, HE A S RENBUET AL, Brid
FEEF AP EAT IR A 3 A K BN VPR I BT AT L . B, ABTRAELREA
PR ENHRT, WM T EE N KE N R R
1 TRMERE
1.1 +EESARE

i AR S B B AL BRI R, XA TARE 112°357, JL4h 23°08", £
REDT, BEBKX, IWAEHREE —BIE 400~600m, BFEGELN1000.3m, HH
LA B AT P B R X, R R T RIE AR, TSR 21T, FHKE
%1927 .3mm, MXREEE 80% LA B, HHERRIEE L, BRI E AT A
+U0) ) AR R A R TR R SRR, WA, FEREMA. SRR,
M. TR, BRHEATEAEMNY ) AFEEREF N = RRENRE. TR
HEM AR . & RIS AR HARE) TR AR AR R (R 1), T 2001474
ARSI A REYLREE 7 M, REHEEN 0~15cm, B lkg, HHEFEH R
M, HEROELRE, FRLBE, ARRNTREM 2om 7, ZBRIEPHORMEER,
A SRR 500g LB AW, BIE 4CHKMBHEH.

F* 1 SEIMETUR
Table 1 The description of experiment plots
5 bt 3 HIREE 4 WRRIE Soil propetties
Code Vegetation Ele. ijﬂ%ﬂ pH ﬁﬂlﬁﬁ NH,-N
type (m) Soil type Omanic  (mg/kg)
C (%)
A BT 3 R S B B 270300 FLUR

Monsoon evergreen . 3.76 3.89 23.401
Lateritic red earth
broad-leaf forest

B St R 200--240 ek 3.80  2.68 23.715
Mixed forest Lateritic red earth |
c /Y8 70~80 PR | 4.04 2.33 28.877
Pine forest Lateritic red earth

1.2 BRI
1.2.1 HEEKERHDE
M+ HRRE 20g ZA T8, BESAEW, T I05CREHERRTEEE, R
TEEKE, BMEFERERE 3K
1.2.2 TR ERANE
HEFIFREL 100g THRE F1000ml B DN, H LRSS KELHAEE 15%, 20%,
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25%, 30%, #E 12—24h, FHBKSTEHYS, EHER lmol/L # NaOH 10m! F
30ml LA B/ VRS, BUE)T LAY 3 B, FE#E NaOH B 8935 8 — 8% 10ml B
HKAKBDEERR (BrIEBRERR), | IR ER™, SHEBIRE MIE RERR
UK, EEE LR ORREN S BT, 2507 10T, 20T, 30C, 40T HER &4
THESR 24 /BT, BRFRESEUS, BUHEEBRM AU/DERAR, RO TE S 100ml AR
MPHEE, AEERBE 10ml WEKRT 150ml M=/A%HE, MA 10ml @K, 2ml
1mol/L BaCl, B 4 HBBFERF, 85, HEEVA 0.05mol/1 9 HCl 7HE, BEUTFL
HTH PR AR

SR:NX(LO_LI)X10X44X1000

2 x 100
AR SR——~H IPR IR (ug CO,+5 ™" soil-d 1) s N——Eh BRI (0.05mol L) ;
25 [ 0 B ML AR BR PR R () ; L, —— R SRR AR R FR AR ()
S 4 A K B O R R B
TP RR, SAEL 3K, 20y

200 A
2 FERERGHH .
2.1 3R S5EENER 100

RTFTEFERERZSEENXE, 0
BEHRRESREPEFELLWEN,
TR G RE 2 EE R R
L4520 eyr sk s BN R S+
BN R (F 1),

ME 1 HRILVE S, /&R (10~
0CTHEM) F, 1EPREFEREK, =
FiiE w2 B4 R 2 42~ 119, 22 ~ 130,
17-118pg COs-g ! soil-d ™!, EIB(30~
40C ) FUET LB 28R, 45
M 156 ~— 225, 170 ~ 217, 144 ~ 209.¢g
00y g ' soil-d ™!, QR+ HF R
AR B AR S B — N84, AL H

C
200
150 |
KB (10 ~30C) £HT B QufE(F2) 5 ool
EAEREK2.0~3. 9H R {6 12:14~17]
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+ PRI 2 Soil respiration rate(ngCO;-gsoil -d-)
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BERE,

Fig. 1 Soil respiration rate at different temperature
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Table 2 Q at different temperature

gAY
Vegetation types

B hRE

A

C

2.2 TIPS A KRR

HETHEERS TESKBHX
E, BREFMT T IFEEE, AR
PR BRI, —BATFRIAR,
EHESKBARARRET, AR
AR T RMEEM & AT, HRTFR
E 5 4 A K B BUE ST, de
Jong I 1EEZ 0~ 15em #HITLR A
o, A KRR, 1EFRE
B 25% ~ 30%"', Kucera and
Kirkham BFFE &3, YW EKBAH,
Y KRR T, CO, FRIH =
BETRY, HRkALLEEKEE
IR ROKER 66.3% 0, 13EIF
S NEE

AR R (F2) £9, E£R—
B AT, L S0P 3 6 BRI B A
Ik, {HRE B g M R
HAKERENANT, THEPERER
B S K BN R R, Y LR
SRR 25% AT, PR B S R
Bk T RFARK T 0P IR o AR BE R B Y
s LA, {8 E TP s, iR
MRS I 5 R T F SR AR
R, ErEaskERMNENFT, £
I W o 2 B A K B R
He, B KRBT 20%8, LEFR

Range of temperature ('C) Qu
10~20 1.34
20~30 1.31
30~—460 1.99
10—-20 1.63
20~ 30 1.40
30~40 1.93
10-~-20 1.51
20~30 1.27
30~40 2.23

250
[ A
- r/
150
100 ‘———k"/‘
50 2 :2’———?
O —_—
10% 15% 209%  25% 0% 35%
= 250
7 B
—.53 200 /
®
% 150
E 00
E
& 50 /
=4
F 0 —
'Bﬂ" 0% 15% 20% 25% 30% 35%
¥ 250 ¢ c
=3
=y 200
]
H 150
100 |
50 F //
0 —
10% 15% 20% 25% 30% 35%

13 & 7K Soil water content(%)
wig: @ 40T A 30T
0O 20Cc 4 110¢

W2 ARTREKRESETIRFFRER

ﬁ%ﬁiﬁ@ 7](ﬁi§j][l mﬁ]ﬁﬁlj\o X Fig.2 Soil respiration rate at different soil water content
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2.3 REBEHMILFRIEH

BER B KB AR — R WEF RN LR R R, TEZFAR
LRI W, Bowden STELREFRFBREMBENZMT, #HT—RARK, HERE
ETERSFER, HHERSREEMDSBEERSTLRTRSREANROLGE
BT, AR, LEPRERSREMEREKENEORERY () BT
Wk SRESEFRAAXREE (K3, ®4), SREEEHRK T EOPTREIRM—
gl 15:2224) iy by e T RN AR L RO ST RAR — B

£3 1WERSEENIRNSKERRERATE
Table 3 Line regression equations between soil respiration and
temperature/soil water content

A B} =y

* HAE . BEH

Vegetation type Regression equation
A SR=-64.93+4. 18X T+276.55x H 0.83 <0.0001
B SR=-90.69+4.69x T+361.27<XH .90 <{.0001
C SR=—-99,44+4.04 X T+461.2XH 0.86 . < 0.0001

£4 ITRERSEEEERETE

Table 4 Line regression equations of soil respiration-temperature

-G &gl B]y ¥
X i . re BEEp
Vegetation type Regression equation
A SR=-2.71+4.18X T 0.75 <0.0001
B SR=-9.41+4.69XT 0.79 <0.0001
C SR=—-5.80+4.04xT 0.68 < 0.0001

HE3ITUENR, E-SREBEE (10~40C) ALHEEKE (15% ~30%) {6l
W, BEIBAEA A KB RN, LR R, {5 R IR R i R B LB R R
KB G B R Bk, U6 B B g AR SRR R AR, T A2 LR R R

3 FEREE&GT CO, ERETETHE
Fig.3 Multiple polynomial regression models of temperature
and moisture to predict CO, fluxes
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