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Analysis of CO, Efflux in Soil Profiles after Clear-cutting and Prescribed

Burning of Natural Regenerated Castanopsis carlesis Secondary Forest
in Subtropical China

XU Kai-jian ,LIN Wei-sheng , YANG Zhi-jie ,REN jie ,LIU Xiao-fei ,XIONG De-cheng ,XIE Jin-sheng ,YANG Yu-sheng
(College of Geographical Sciences, State Key Laboratory Breeding Base of Humid Subtropical Mountain Ecology,

Fujian Normal University, Fuzhou 350007, Fujian, China)

Abstract ; Clear-cutting & prescribed burning is one of the most common management measures in the economic de-
velopment of Chinese forestry, which not only has a strong interference in woodland, but also leads to the changes in
soil physical and chemical properties. In order to evaluate the importance of clear-cutting and prescribed burning on
the soil organic carbon uptake and storage of different depths in mid-subtropical evergreen broad-leaved forest, tak-
ing 36-year-old natural regenerated Castanopsis carlesis secondary stand in Fujian Province as the object, the Fick’
s diffusion method were used to calculate the daily dynamic changes of soil CO, flux from 0 to 80 cm depth of soil.
And the relationship between the CO,flux and soil temperature, moisture in soil profiles was also analyzed by using

regression models. The results are as follows: (1) The CO, concentration in different soil layers decreased signifi-
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cantly after clear-cutting and prescribed burning, and the closer to the surface, the larger the decline. From 0 to 80
cm soil depth, the mean daily CO,concentration in the controlled (CK) plot was 1.9 times in residue burnt ( RB)
plot and 1.3 times in residue retention (RR) plot. And both in RB and RR plot, different depth of soil CO, con-
centration decreased obviously. (2) The daily dynamic changes of CO, flux in soil profile showed a mono-peak
trend, with its maximum value mainly from 12 :30 am to 15:30 pm as well as the minimum from 6 ;30 pm to 9.:30
pm, the mean daily soil respiration in RB plot (1.99 wmol - m* + s ") was significantly higher than that in RR plot
(0.99 pwmol -+ m* + s™") and CK plot (0.96 wmol + m* + s™'), the whole soil CO, flux in all the test plots de-
creased with the increasing of soil depth. The daily average CO,flux in soil profile of RB plot was significantly higher
than the others, except for the soil depth from 20 to 40 ¢cm. And there was no significant difference on daily CO,
flux in soil profiles of RR and CK plot. (3) In addition, the diurnal range of soil CO, flux in RB plot (147% ) was
higher than that in the RR (99% ) and the CK plot (66% ), and there are some significant differences of RB vs.
RR and CK (P <0.05), while the RR vs. CK also existed significant difference (P <0.05) in 0 -5 cm, 10 =20
cm and 20 —40 cm soil layer. (4) By plotting CO,flux vs. soil temperature, it was found that the CO, efflux of dif-
ferent depth soil correlated exponentially with soil temperature in all plots, and the Q,, value showed that the sensi-
tivity of soil temperature increased significantly after clear-cutting and prescribed burning. But the soil moisture was
not significant correlated with CO,efflux. And the hybrid model of temperature and soil moisture was proved to be a
more appropriate predictor of CO, dynamic state in all testing plots. Consequently, clear-cutting & prescribed burn-
ing could definitely affect CO, flux in deep soil as well as its daily dynamic, and would also change the soil CO, flux
of soil temperature and moisture content of different soil layer response mechanism.

Key words: soil CO, efflux; soil depth; clear-cutting; prescribed burning; soil CO,concentration

I g RS R R CO, B R,
SRR BRI IR L S EREAE D 0T
W7 e T H 3 2 0 T A A R 77 2 P B
MDD R CO, IR AT 4 R S )
HRRFBEEYIY B 3RO, L% - 504 LB R )
T S A 7 A B S SRR I B R A — ke
CO, ¥ BE FEIE - 2 BE f 88 o i 1m0 8 4 9
CO, e Ji 1T B 22 S S BCHL AT 6 MR R 30, TRt
LSRR AN R BE - CO, vk BRI L 2 )
VEFIRZE SR RIE 452020 em BLF) G HLEGE &
S IR 2R D b R R AR IR P i G
SRR S TR, A LB B AL A R 2
FIZEJZ (0 ~5 em) WRIZEFE L 0K, Y AT K 2%
AR SCRIFTE F 6 T S J2 10 VP 1 30 25, 220 Wi o T
EMAmER” . WE RS R T (R 8
BEFIAES) A T OB IR A 300 D)
DK% A WU 1 B R e S5 T 1 45 32 2 A
FEW 25 5255100 R, S T2 0 0 g X 4
LS 7S R A DL Tl ok e

B AR B R T 1 R 7 20 U bR s b e P 1
PR G , FL2% AU Mt = 2 3 5 T4, T i 5 3
TR AL R A B SRR, CA R A

B AR KB TT AR IR TS (R AR
Be e LSRR AR AR, ) BT ASAS [] TR BE 4 SR I
MIFFEAIIR B Z o PRI, AR SCfEF SC8000 i 4 2K 4
1€ CO, MR, 45 4 T B4 HOB = ' AN [] 4
R (10,20 .40 .60 .80 cm) [ CO, il #1755,
T A (DR B R AR T R W) A e (TE R R 4
W) X A R K Ak ( Castanopsis carlesii ( Hemsl. )
Hay. ) YRR T HEREIR H 225 1922w, DL B}~
HO PTG I8 A5 T PR it ) SV AT ¢ B T b
b - SRR IR AE S A

L AtH g %

1.1 HREHEFR
IRIOFEHUA T4 s — B T 4 2278 B R ARl
FEH(26° 19" N,117° 36" E) , FEHb M TH Bk 17. 1
hm? . ARz L0 kPG b L 23 Ll Bk AR 1 o, P I
oty 22 PR A, AF R K B 1 749 mm, 43R
19.1 °C, HIE LMK Bl 3, F-3474K 330 m,~F
YIPh g 250~ 35° Z X () HIEE AT 1 m, H 2
EHBATARAE KT, T3 B 5
WA 1, IR AR 53 o 1978 A 2850 B 4K
Jei NAR BT 18 KA Uk A bR, % bR 86 B Dl 2 650 Fk



514

TR, 25 R R AL BB AR B (R JCRe a0 3 CO, i B 25 55

< hm 7 ERE 19.7 m, B K042 13.5 em, R 2
B Fp R K R AR i ( Schima  superba  Gardn. et
Champ. ) F [ B $% ( Castanopsis fissa Rehd. et Wils)

S5, HoA ORI RN . MR EE R BAT

(Ilexpubescens Hook. et Arn. ) . Jij & 4& ( Diplospora
dubia (Lindl. ) Masam. ) JEE M R3] ( ftea chinensis
Hook. et Am. ) F1J1%E &k ( Woodwardia japonica (L.
f.) Sm. )%,

®1 ¥t EAKREM ~80 cm)
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0~10  28.32+2.51  25.65%2.37 1.74 £0.17 4.4£0.05 0.95+0.03  476.03+33.20  141.16+7.13
10 ~20 15.32 +4.10 14.57 £2.15 1.24 £0.50 4.4 +0.11 1.04 £0.03 377.39 £35.20 59.90 £5.28
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40 0.043 0.146 4.31 0.732 " 48.77 -8.81 0.621 ** 0.760 **
60 0.070 0.084 2.32 0.540 ** 29.71 -5.95 0.213** 0.675*
80 0.025 0.136 3.90 0.572** -1.10 0.48 0.010 0.536 **
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FEI P Ah BE X+ 4 CO, i fE /Y AH ¢ UL &5 2R A1



514

TR, 25 R R AL BB AR B (R JCRe a0 3 CO, i B 25 59
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1) HAS AR EE , R RB /5 T RR Fil CK(& 2,P <
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