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Fig. 1 Monthly vanation in varous compartment of soil respiration in the control site and the cut-over site in the Chinese fir plantation
1
Tahe1l Monthly variation in soil respiration and its compartment in the control site and ait-over site in the Chinese fir plantation
Control Clear cut site
Year  Month
Soil respiration Mineral Respiration Root respiration ~ Soil respiration Mineral Respiration Root respiration
soil respiration  of litter layer oil respiration  of litter layer
2003  Feb  8L4%6.0la 30.3%563 235F24a  7.63%L Fa 112£8.3% 63.0£591b 36 2%+4.23b  13.2%1.84h
(6l.8) (28 9) (9 4) (56.0) (32 2) (11.7)
Mar  114.9F103 58.6%4.3la 384%610a 17 912 a 153%£27.5b  79.4%f14.5b 64 8E1L4b 881E41%
(51.0) (33 4) (156 (51.9) (42 4) (58)
Apr 158.6F14 5 67.0E3.34a 48.7F6 84a 43 0%9. 9a 214120 8 98.5%20.7b 128 2h  329%0.8%
(42.2) (307) (271 (46.1) (52 3) (L5)
May 23342320 91.8*13 la 62.7%£567a 78 0X6. 12a 29515 6h 166X 16. 5b 26938  341%1.83
(39.5) (27 0) (336 (56.2) (42 6) (L2
Jun 269*15.5a  108f13 1a 7577 12a 85 2%4. Qa 253+7.44a  166%5 55 87.0£9.91b 0 56%0.30b
(40. 1) (28 2) (317 (65.5) (34 3) (02)
Jul 231%44. 52 116£21 0a  57.4%16. 06a 57.2£10.7a 154150 5b 116£25 3a 37. 9126 2b 2 4E1.80b
(50.4) (24 9) (249 (75.1) (24 6) (14
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Control Cleat cut site
Year  Month
Soil respiration Mineral Respiration  Root respiration ~ Soil respiration Mineral Respiration Root respiration
soil respiration  of litter layer soil respiration  of litter layer
Aug 141%19.4a 8&.2F*126 16.4%£397a 40. 9%5.57 B.5F11. 6 81.4F10.6a 13 0X5. (7a
(60.5) (117) (29 0 (87.1) (139)
Sep 103%14.6a  66.5X104a 126%2 53a 1. 114.33 72.1%£10.8 61.8%10. % 10 4F0. 19a
(64 4) (12 2) (23 4 (85.6) (14 4)
Oct 850%4.76a 61.0EX3.7% 7. 10%3 88a 16. 9£4.97 ®.1%4 51b 51.5£970a 10 630 Ha
(71.7) (8.4) (129 (82.9) (17 1)
Nov  87.4%7.52a 61.5%2.45 7.2114 88a 18. 7£2.53 72.6£9 78 62.4%984a 10 2F0. Va
(70.4) (8.2 (21 4 (85.9) (14 1)
Dec 58 1£4.37a 40.8%3.6a 3. 1310 a 14. 2£2.45 45.2%584h 42.1%6 140 3.05%0. Ma
(70.21) (5.38) (24 4 (93.2) (6.76)
2004  Jan 48 5£4.28a 4. 1E3.00a 2. 60X0Q Ma 11. 8+2.04 35.9%35% 33.2%363a 2.70%0. 49a
(70.27) (5.36) (24 4 (92.5) (7.52)
158£68.2a  79.1£253 37.0%18 1a 42 2F25.4a 153182 1a  97.5%33.0b 5271248, 5 07%4.64b
Mean (50.1) (23 4) (26 9 (63.9) (345) (1 6)
+ , (%), (p < 0.05) Note: Figures are

mean£SD with a proportion to soil respiration (%)

in the bracket. In a column the different letters indicate significant difference (p< 0.05)

39% 3%, ) ( 3
69% 43%( 4
2 (C) (%)
Table 2 Monthly variation n soil temperature and soil humidiy in the control site and the cut-over site in the Chinese fir plantation
2003 2004
Treatment ~ Month Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
84 £ 108%f 160%x 226% 247F 20.6F+ 31.5F 264%f 27%f 209% 162% 10.9%L1a
Clear-cut Temperature 0.4a 0. 6a 0. 8a 0. % 1. Ca Q0 7a 1 4a Q 7a 1 Oa 0.3a 1. 4a
site
1871 2741 347+ 354% 358+ 302+ 208%f 161F 13.9F 147f 173% 17.0%03a
Mosture 0. 5a 0.9a la 1. 2a 2. (a 1 Ga 1 9a 1 2a 0 4a 0.2a 1. 7a
91 £ 118%f 167%f 212% 239% 278t 207 u7E 2.8F 201Ef 156F% 11.4%13a
Control  Temperatwre 0. 6a 0.7b 0.7b 1. Ob 1. Ib 0 4b 13b Q 5b Q0 9b 0.5b 1. 4a
198t 287+ 363* 369%f 372+ R5E 2ot (7.5F 47E 148%f 177% 17.5F08a
Mosture 1. 0a 0. 8a 0.9b 1. 2b 1. % L 1b 1 3b L 3b Q 8a 0.2a 2.0a
: =+ s (p< Q 05) Note: Data are mean=SD. The different letters that followed i the
same column indicate significant difference at p < 0.05
( b Q) , 4
(3
, Qo 4.1
2 (3 3 0,
9 10 11
( Edmonds Fahey A
c) ) s Weber
[ 2]
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3 (ae"T(cW+ d))
Table 3  Parameters of the fitted model (ae™ (cW+ d)) of soil respiration, soil temperature and soil humidity
Model parameters
Treatment Compartment respiration . ; ) . - 0
Soil respiration 1.237 6 0 0352 2 728 -24.18 0.538 5 )
Clear cut site Mineral soil respiration 0.78 6 0 0423 1 935 - 16.64 0.616 3 1 53
Literlayer respiration 0.707 5 0 0292 2775 - 33.65 0.325 2 13
Soil respiration 0.441 1 0 (885 1312 9.746 0.8% 0 24
Control Mineral soil respiration 0.431 9 00595 0.0590 45.28 0.780 9 181
Litter layer respiration 0.1 0 0 875 1321 - 4.274 0.914 7 2 40
Root respiration 0.204 6 01485 0. 495 6 -9.025 0.855 7 4 41
4
Table 4 Comparion between different models of soil respiration
RZ
Treatment
ae'’ cW+ d ae™ (W+ d)
Clear-cut site 0.390 1 Q270 0.538 5
Cont ol 0.692 2 04290 0.89% 0
10% ~ 90%" ", (p< 0.05)( 2,
1. 6% Weber [12]
(1, 9 (7%) 29 (4%) , 6 ( )
), (63% ~ , 7~9 ( )
77%) (13)8 4
, (D,
’ 191 6 L1
( )s
)
7% ~ 83%' ", ( ; ,
) 98.4%( 1), ,
c
, Edwards Striegl
Wickland 181
)
)
C
(e 2003 2 ,
12 2004 1 ( 1b, 1d)
(p> 0.05), (
(p< 0.0); 2003 4 9 )
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EFFECT OF CLEAR- CUTTING ON SOIL RESPIRATION OF CHINESE FIR PLANTATION

Yang Yusheng' Chen Guangshui' Wang Xiaoguo® Xie Jinsheng® Dong Bin?  Li Zhen? Gao Ren'
(1 FyianKey Lab. ¢ Subtropical Resources and Erwironments, College o Geogrghy Science, Fiian Normal University, Fuzhou 350007, China)
(2 College o Forestry, Fyian Agriculture and Forestry University, Fuzhouw 350002 China)

Abstract  Effed of clear cutting on soil respiration was investigated in a Chinese fir ( Cunninghamia lanceolata) plantation
in Fujian Province for one year (from February 2003 to January 2004) following clear cutting. Soil respiration was measured in
situ utilizing the alkali sorption technique. During the first 4 months clear cutting significantly increased soil respiration level,
which dropped drastically in the following 6 months, while there was no significant difference in mean soil respiration rates during
the study periods between the clear- cut site and the control site ( intact ste). Respiration rates of forest floor and mineral soils in
the clear cut site were significantly higher than in the control site during the first 5 and 6 months, and there were no significant
differences thereafter. Root respiration rae in dear cut site declined rapidly and disappeared after the 3 months, and was only
significantly higher than in the control site during the first month. The contributions to total CO, evolution from forest floor resp+
ration, mineral soil respiration and root respiration in clear cutsite were 34. 5%, 63.9% and 1.6%, and were 23. 4%,
50. 1% and 26. 5% in control site, respectively. Soil temperature and soil moisture together accounted for 54% and 90% of
variations of the soil respirations in the clear cut and the control sites. Soil respiration and its campartments in the clear cut site
were lower in temperaure sensitivity but higher in moisture sensitivity than in the control sie. Q,yvalues for total soil respiration,
mineral soil respiration, and forest floor respiration was 1.42, 1.53, and 1.34, respectively, inthe aut site and 2.42, 1. 81,
and 2. 40, respectively, in the control site. Root respiraion of the control site was the highest in Q, value, being as high a
4. 41.

Key words Clear-cutting; Soil respiration; Chinese fir; Soil temperature; Soil moisture



