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Abstract; Soil CO, efflux in forest ecosystems during dormant season is one of the key components of the forest ecosystem
carbon balance. Little work has been done to quantify soil CO, effluxes in most forests in the special time in China because
of the difficulty in taking measurements. Soil respiration in a natural secondary Pinus tabulaeformis forest at Huoditang in
the Qinling Mountains was measured from October to December in 2006 by means of open-path dynamic chamber technique.

Relationships between soil respiration rate (R,) and soil mean temperature ( SMT), R, and soil mean volumetric moisture
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content (SMVC) in different depth (0 —5 c¢m, 5 —10 cm) were examined in the current study. We found that (1) there
were tremendous temporal and spatial variations in R, with coefficients of variation of R, at same observation site ( upper-
part, middle and under-part) of 48.38% , 82.51% and 81.88% in October, November and December respectively; (2)
Fc (soil diurnal mean respiration rate) and SDMT ( soil diurnal mean temperature) were significantly correlated with an
exponent relationship when SDMT >8.5 °C for both soil depths (0 —5 c¢m and 5 — 10 ¢cm ) examined. The temperature
sensitivity of soil respiration, known as the Q,, value, was 1.297 and 1. 323 respectively in depth of 0 —5 c¢m and 5 —10
cm in soil; (3) relationship between R, and SMVC was complex in depth of 0 —5 ¢cm and 5 —10 cm in soil; (4) soil CO,
effluxes from October to December in 2006 in the experimental area was (977.37 +88.43)—(997.19 +80.73) gCm™>
(p=0.005).

Key Words: dormant period; soil respiration; (., value; 4-channel-sample; Pinus tabulaeformis forest

SFRGAE T IRIP IR AR CO, BRA 50 ~75 GiC™ | PR i SN 4 3 RO P CO, e B8 Rl
XA BBAERMR . AR B A KT TR CO, B S HEBKBER 10 ~
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or  —e— O~5cm 138836 B STO—5cm

- &= 5~10cmt#HRE ST5—10cm

60 — -
g E# Upperpart

12 | m & Middle
8 ¥ Underpart

TR E (C)

Soil mean temperature
o0
T

3% H IR AR (oC-m2d7)

Soil diurnal mean respiration rate

B — )
10 11 12 10 11 12
H {3 Month H 4 Month

B2 THEEAZN

Fig.2 Monthly variations of soil temperature

2.3 TR RN PR AR R

TR R PR SR A AR R TS
YK AR EEASET T+
-5 SR Y A0 AR R T 4 DL R W A K
FESR, N T A - SR I 52k R 3o SRR R B SRR,
AHEANPRERS HEA RN KR, YT
RE >8.5 CHt, 188 HHFPRERS 0 ~Sem 5 ~
10 cm 38 H #5730 5 [ 27 FE AR B3 (p <0.001) 19
BECRR (K1, 4),000 58 1.297 f11.323 3%
HAER 2 SRR A Aot I 3 R 5 R B R K 5 T 24
TIRIEE <8.0 CHt, 14 H 2 PP REE, HY)

B3 e A A

Fig.3 Monthly variations of soil respiration
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Table 1  Relationship between soil temperature and diurnal soil

respiration rate

T BB E Depth(em) R, k Oy R p
0~5 27.297 0.026 1.297 0.873 <0.001
5~10 26.149 0.028 1.323 0.878 <0.001

BHR,, k, Qu, R*F p 3% 0CH I 1 3WFF R E R, B R
RS, BEETR 10°C 1R PRSI N FEL, PUE REMBE
A Parameter of Ry, k, Q1, R*and p means the respiration rate at

a reference temperature of 0 °C, the coefficient related to sensitivity to
temperature, the factor by which a reaction increases for an increase of

10°C, coefficient of determination and significant level, respectively

AR AR T A Y PR A A5 , IR R S+ SRR B R B AR SR AN B

2.4 3K At 1 R i R ) B )

10 ~11 A4,0 ~5 cm +)2, H IR KRH HIFE 1. 40% +0.51%,2.30% =0. 14% F1 10. 78% +
3.37%,5 ~10 cm + 2, T IBERE/K RSB 4.33% +0.47% ,5.05% +0.098% F111.00% +1.57% , +1&
IR 58 % o - 438 AR R A5 /K SR I T3 5 WA ZE RU P WA B 7,0 ~5 em /2, B KRS FHI7E 2. 10% +
0.22% F113.07% +2.02% ,5 ~10 cm + )2 +E S K EBIE 2. 50% +2.05% ,3.20% +0.78% ,4.88% +
0.16% ,10.20% +0.19% 1 13.15% +1.07% 3AF (& 5) , 3PP 3 2R B & 7K R g/ ;12 A4y 0 ~5
cm - 2 4 PR i B - AR AR S K R AT ,S ~ 10 em 4 2 4 FE0F 0% 58 2 0 e 1 SR & K 2K
TR (E S) . HEBEHTHEAAN C RIEMEYE SN EERE | LK RE NS LIRER
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HRH CO, B B2 514 (997.19 +80.73) gCm > M1(977.37 +88.43) gCm *(p =0.05) , KL RMKET E/NE
2T g s (T R T HABE R ROBHAES RAEL T HEPRGBMNE (£2),

Nakadai %" PFS R TCI0 B3 L0 B SR B AMY LR BUR AT B R BB S E %NS EERT
EHGRYGHBENEBEARRNESR . BREDNEFHITLATEXGEMTABITX S, HA B 5E Brab i
AR GER R TAX, BRI B RN F B 2 7 R AR SRR TR RESHUF LT RE
RARHE, AR RBTFE BINES R BA T Lot , G— W0 5 i e R T R Rl A 25 R G SRR R BT 5T
B FEEBIA R

£2 CDREMDERESRELBTRPRGBHE(Cm?)
Table 2 Reported values of winter CO, efflux in forest ecosystem

R 25 ERRGRE  WWFHE £ Co, BHE
Location Ecosystem types ~ Method Winter CO, efflux
H2~18X Fukuoka, Japan Ermpk ([EERA I L RS Open-flow portable  0.26 + 0.02
(35°N, 135°E) Coniferous forest  system ((1.65+ 0.13) mol m~2a~1)[2]
HZ':EP%K Central, Japan FE bR Broad- }F%ﬁ [3]
(36°08'N, 137°25'E) leaved forest Open path dynamic chamber IRGA 101.70 3.39" (B A Snow free)
k2K Fo s 344.76 +68.95
Ontario, Canada(48. 217°N, 82. 156°W) Boreal forest & {X Licor 6400-09 /6262 (0.5 £0.1) pmolCO,m 2 s ~1) [10]
erso (1osgayy, TR RSB -
PR Austrian(47°34'50°N, 11°38°21"E) Broad-leaved Closed dynamic chamber 62.0
#R B Norway(74°28'N, 20°34'W) %M Shrub Se&4Y Licor-6400-09 /6262 103 ~ 1761121
RE % A5 R8N Jdaho, Oregon, USA ] ((1.31+0.80), (1.23£1.19),
(44°16'N, 112°08'W,43°35'22"N, 112°56’ M Shrub WS H, Bowen ratio e
. (0.68 £0.56) gm™2d-113]
23"W,)
3 o1’ LT Y %I‘D-I“% PN 3 -2_-1[22]
45t Northern China(35°01’N,112°28") Conif B S &4t Licor-8100 (348.6 £0.61) pmolm™*s )
oniferous
& [g)i] Sichuan, China Ermpk F s e A 48-5 3 closed chamber 117 ~860 ( (78.63 ~577.97) mgm 2
(31°16'N,105°27'E) Coniferous — chromatographic h~ 212004 ££12 A)
0.0063pmol m 287! =Ilmgm 2 h_1
3 g

R AR IRER AR+ PR R R AR A SR, KB b J ., T#8 13:00 ~21:00,12:00
~21:00 F113:00 ~ 1900 1 FERPIF AR | 1P 0% 5 2= 6 {5 43 31 44 38 14: 00,1500 F1 1600, i 5:00 ~9:00,
5:00 ~10:00 F13:00 ~10:00 FFIRAERIE TS, HHSBVLIFRAL - HEIF0 1 R (¥ 0 (8 1 BRAS (R] AH 2 1 ~2 h, iPIR
YERESH B BB A—310 ~ 12 A4y, 8 b B T &8, 1P FR Yy H Y918 43 714 (36. 47 £0. 52)
gCm™2d™",(36.27 £0. 34) gCm>d ' f1(36.62 £0.62) gCm>d™' F&EZE 12 F##(1.68 +0.28) gCm™
d™',(1.29£0.46) gCm >d™"F1(1.40 £0.52) gCm>d~", A H RS> H3k 48.38% ,82.51% 1 81.88% ,

0~5cm M5 ~10 cm 1JZ, >8.5 CH RS 11 H XnPiR s RE FAER B & (p <0.001) W LR,
QoA 1.297 #11.323, <8.0CH LIRS 11 H FPIR BT B R R,

HIEERE KRS LR ERELRE S, 10 Af11 BH,0~5cm f5~10 em 12, HIFEH AR
ARI7E 1.40% +0.51% ,2.30% +0.14% ,4.33% +0.47% ,5.05% +0.098% ,10.78% +3.37% 1 11. 00%
+1.57% [B) B, 1 EIP 0 3 AR IR 5 /K RGN T 3 K5 13 & K43 ATE 2. 50% £2.05% ,3.20% +0.78% ,
4.88% +0.16% ,10.20% +0.19% F113.15% +1.07% [ajit, 3 158 0P 1% 35 2R & /K R M /h; 12 § 0 ~5
cm ~+ J2 PR i AR IR AR S K SIS RN, 5 ~ 10 cm + J2 + 3FE0P I 5 B2 0 E AR AR A K R R
ik

ST X ARAR R IR B AR M 1 338 CO, B B A8 4L T (977.37 +88.43) ~(997.19 +80.73) gCm >,
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