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Effects of fire disturbances on soil respiration in Dahurian Larch ( Larix

gmelinii) forests

HU Tongxin, HU Haiqing, SUN Long "
Faculty of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract: This study investigated the increasing seasonal soil respiration (R_) in the Dahurian Larch ( Larix gmelinii)
forests after fire disturbance in the Tahe area, and identified the main environmental factors influencing soil respiration
changes after fires. Plots that had been under fire disturbance over four years in the Tahe forestry bureau were selected for
this investigation, and the nearby unburnt area was selected for the control plots. The R was measured by using an Li-
8100, and the trench method was used to measure the soil heterotrophic respiration (R, ). The mean R_ of post-fire plots and
unburnt control plots was (3.67+1.03) wmol CO, m™ s™" and (4.21£1.25) wmol CO, m~ s™", respectively. The R_in the
post-fire plots was significantly lower than that in the unburnt control plots (P < 0.05). We quantified the R, component
changes after fire disturbance. The decrease in R, was mainly due to a significantly decreased autotrophic respiration (R,)
rate (P < 0.05). Soil temperature was the dominant environmental factor influencing soil respiration variability in this area.
Compared with the unburnt control plots, the R_ in the post-fire plots had a much stronger correlation with soil temperature.
The temperature sensitivity index (Q,,) of R, in the post-fire plots and unburnt control plots was 5.85+1.06 and 4.25+
1.19, respectively. The Q,, value significantly increased after fire disturbance (P < 0.05). In view of the global climate

change, the results of this study demonstrate that the Dahurian Larch ( L. gmelinii) forest ecosystem in the Tahe area of
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China is sensitive to temperature change. Our findings provide scientific basis for research on carbon cycling after fire

disturbance in the Tahe area of China.

Key Words: fire disturbance; soil respiration; Larix gmelinii; environmental factors; temperature sensitivity index (Q,,)
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Table 1 Basic soil properties and vegetation information in unburnt control and post-fire plots
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material carbon/ carbon/ Nitrogen/ (mg/kg)
layer/cm (mg/kg) (mg/kg) (mg/kg) mete
T8 ( Rhododendron Simsii Planch.), 1%
SEIRE ( Vaccinium vitis —idaea L.) , P4 - % ( Paris
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Fig.1 Variation of growing season (a) soil respiration (R;), (b) soil temperature (7) and (c) soil volumetric water content ( W) of

control and post-fire plots ( mean+SE)
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DA (P<0.05) , TIEE /KR EIAE I UAEREFT i 7—8 A 4y, S ARAE W #AR i BIAE 6 H A1 10 A, X A
H15 B M A S A3 R 27.17% +6.43% ,26.86% +7.15% , Xif BEAE L5 K OBe 05 b 1) A K 255 B AN 77
TR EZES(P>0.05),
2.2 kTG TR AR S ) B A AR AR

F IR FEEG (R,) FEHE A IR (R,) SIS R GEIANE & A Sh S (- 2a, b) , X RAE
15 KB R, A K 2 (H 351 (3.13+0.73 ) pmol CO, m™ s, (3.28+0.88) pmol CO, m™ s~ Xf HRAE
15 Jobeili s R, A= K Z 4 (H 22 A ANTEAE .35 22 5 (P>0.05) 1 4] TR EEHE 55 kBl b Ak K 2= R SEI{H 43
W24 (1.09+0.66) wmol CO, m™> 8™, (0.39+0.18) pmol CO, m™ ™', XJ MAKEHL 5 JoBeilidh R A K FFHHZ
TR 5 25 57 (P<0.05) , KBeili b A= K 2= R P HAMEREAR 1 64% . X BEFEHE 5 kopeili s A4 K 2= RC F-YME
3R 25.34£11.07, 16.62+10.56,
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2 MREMRAITERAEN, MRS ERFERFER(R,) (a) , TIEBFER(R,) (b) ,RAMFWRLEGI(RC) (c) WEHIBTL (F1HE
FRAEIRE)
Fig.2 Variation of growing season (a) soil heterotrophic respiration (R, ), (b) soil autotrophic respiration (R,) and (c) the ratio of

root soil respiration (RC) of control and post-fire plots ( mean+SE)
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Table 2 The correlation analysis of R,, R, with Scm soil temperature( °C) and soil water content( %)

R jizt)3 TR KR

Plots types Soil temperature/°C Soil volumetric water content /%
X REFEHD R Control plots R, 0.56*" ~0.12

KB R Post-fire plots R 0.76 ** 0.06

X REFEHL R, Control plots R, 0.62%" —0.38 "

kel R, Post-fire plots R), 0.76 ** 0.17

5 P 0.01 K (CRUI) - 35 A 2%

F3 LTEFR(R,)MTERFFR(R,) S Sem TEREERHEIIFTAEMRE R, M 0, E
Table 3 The exponential regression model of Scm soil temperature with R, and R, and its Q,, values
BRI feporme LIEEGRE
EPEES" FARS SRR R RN

FEHIE R At Exponential Exponential ~ The temperature  Coefficient of

. . - N F P
Plots types Number equation equation sensitivity determination
regression regression index of R, (R?)
coefficient a coefficient 8 Qi

XFIERREHL R,

75 1.4+0.18 0.14+0.02 4.25+1.19 0.46 74.42 <0.001
Control plots R,
KGR R,

. 75 0.47+ 0.03 0.18+0.01 5.85+1.06 0.85 798.95 <0.001

Post-fire plots R,
XFIREED R,

60 1.28+0.02 0.11+0.02 3.08+1.19 0.44 42.01 <0.001
Control plots R,
KEGEHEH R,

60 0.4+0.03 0.14+0.01 3.95+1.05 0.85 651.43 <0.001

Post-fire plots R,

3 e

3.1 kPN A R ) R

1 4 FTUMR I 95 55 08 6 1 AR AL AR AT Vi A PR A: 28 R e A K 5 - ST R U 485 2R 5 AR S AR, T AT 7%
H PR AR K 2 - ST IR IR 5 SR 2 Ak 9 B 43 31 0.95—3.52mol CO, m ™2 7' | 0.43—6.27wmol CO, m™2 s7' %2
VFZ W R AL B A 25 R G 3PP 1 A8 (LT R 1.14—14.0pumol CO, m ™ 7' 5% ORI R MAEZS R
SR RS R ILHIN 50%—68% AW A RAAK T R VP YEL & R AFHIMET) 75% , 3% 7] fe & Ry
PLALTEM IS FHEA A D 7= F AR R 30

TEAIFFE v K00 A SERF R (5 R . — RN, JOPE o BRI - SBT3 [T 1) R B2 32 ARbR ok
AR P R ICBE R [ A S ) O T i — 2T K I - SRR e A LB A B — A AT
KPS LSRR ZH 3 052N, T T B S BRI 0 R B R T R R R T B A L R
T 23 B R R 7 28 A 26 8 B 0 A ) S bk 0 RAF SR R kobeRd R A R (AR B R,
& AR, [ KRBEREAR T RC, V2 WP RWITEAL Iy AR AR 28 R G v el 1 11 B JCba o U Vi 4 J2 R0 8 e o )22 1Y)
W, SEAE K TG 1—2a N, 1P AE FEAR 53%—67% ', Rt Pk U8 7% 9 )2 A 36 J2 A HIL 1 44
&, KBeeFHOR, MK, {8 Hicke 2 F1 Mufioz—Rojas 25" BIF5E & B ih T B8 i K K43 W R4y i
R FEKBEIGHGIN . KBEREIR T 33 A I S T RSB R A AR 7R KT IS 0 R K ) ST
(43 M A s SR L T R AP B SR S (R B TRAR A B A 72 0, R B 218 K35 B4R
TR IRAR , 76 KBS Sa SR TR KPR K FEARRFITH KB 4a J5 R, 5 A KRR TE7E 3 1
25, BIRKBES SRR R IC T AT 325 48 9 FR PRI (H PR A 93 5 3 WP I o LU IR, 25 48
TS 4 A IR AR R A B 1 4 A R IR T TR SRR
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R R, 5 Sem HEHFE 2 80 8508 K AR, X BREE L R QR 4.25+1.19, HiAfth 2= 3 i 58 R IAAE K
FLALTEM AR Qo HIZRALIE B 1.5—5.70%70 ) ARBFSE R BB S RS R 7 K Baili i @ fE ) 8 %
o X AR (P<0.05) . B RTHIFFE G SRR Qo AN AE ST W - S5 008 X6F I B2 742 A 1%y v 7 ] P RE A% 2R 1+
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