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Comparison of Soil Respiration in Natural Castanopsis carlesii Forest and

Plantation Forest

WU Jun-jun'?, YANG Zhi-jie'>, WENG Fa-jin’, LIU Xiao-fei'”, CHEN Chao-qi'”, LIN Wei-sheng'”*, WANG
Xiao-hong'*, CHEN Tan'"

(1. School of Geographical Sciences,Fujian Normal University , Fuzhou 350007 , China; 2. State Key Laboratory Breeding Base of Humid
Subtropical Mountain Ecology, Fujian Normal University , Fuzhou 350007 , China; 3. Meilie District Forestry Bureau of Sanming, Sanming
365000, China)

Abstract: By using the Li-8100 open soil carbon flux system, the dynamic change of soil respiration rate in natural Castanopsis carlesii
and plantation of Castanopsis carlesii forests in Geshikao Nature Reserve in Fujian Province of China were measured from January 2011
to December 2011, with the relationship between the dynamic changes and the relation affecting factors analyzed. The monthly variation
of soil respiration in the two types of forests were both single-peaked ,with the peaks appeared in early June [7.03 wmol-(m*+s) ~']
and late July [5.12 mmol-(m’+s) "' ], respectively. The average annual soil respiration rates of the two forests were 3.74
pwmol - (m?+s) " and 3.05 wmol-(m*+s) ™', respectively, showing significant difference. Soil temperature was the main factor
affecting soil respiration, explaining 80. 1% and 81.0% of the monthly variation of soil respiration. There was a significant positive
correlation between the soil respiration rate and soil moisture content in natural Castanopsis carlesii forest, but lower correlation in
plantation of Castanopsis carlesii forest. The soil respiration had extremely significant correlation with the litterfall mass of the current
month and the month before. The Q,, values of soil respiration in natural Castanopsis carlesii and plantation of Castanopsis carlesii forests
were 1. 86 and 2. 01 ,and the annual CO, fluxes were 14. 34 t- (hm*-a) =" and 11. 18 t- (hm®-a) ™', respectively. The soil respiration
declined by 22.03% after natural forest was changed to plantation forest.

Key words : natural forest of Castanopsis carlesii; plantation forest; soil respiration; soil temperature; litterfall mass

ML RGAFE TR S RGBT 50%
(B, Hoh 60% ~70% BITRAT i fe FRbk g rh 2]
FRAR L IEVE N —A B K BORR % | 1 2 Bk AE 3 Pl
& EERME Y ARG P g 4
I KRBT 80 ~ 100 Pg (IRR 1| S Ak A7 BRI
BERRHERCE A 10 22450, 1M ARbK L genkHE Rl 5 4
Bk - HERRHE R 60% ~70% 7). T LA, #RAK 1
I8 BVfef 4 A Bl INB AR AL, Xk A BRBRAGER | 5 1) 2 %o
KA CO, MR AZ AN ™ A TR 5.

] F BRSPS 42 3K []
SRR RO E B AR MRS Y HA A 19 AR i A A
FEI1 AR R AR S R GE C WA R IR T
Bk, IR, R AR 0 N AR Hh 3 1
DX 38 £14) = ] AR A X, R AR OR SR b o

WA EH: 2013-10-14; fEITHHA: 2013-11-19
EEWA: EFHEAKPEREE S ITH (31130013)
TEERN: ZEE (1988 ~) LA A=, FZAFFE 5 10 0 Fj AR
FIEBRAEER , E-mail ; byyoursidejun@ 163. com
# WK R A , E-mail ; daoyangd @ 163. com



6 R ARERIRARAN AR LI 1Y LTS 2427

AL R LR b, S5 A% 20 S ACRE it 1T A Sy A v 4 1
B — AN TAK™ Pan 25 (5T 11,2000 ~
2007 4E[A] 43K b A FH 7 20 AR B A ) AR
(1.1 £0.7) Pg M8k, AR RIIIL 150 4k
A3k PR A b A1) T AS Ak T ) R ASHERCRY CO, R
87% K VR T FRARA

Werner 25" 73 [ = AOTF T R W1, M PR
AR, KT A I N ARG | 30 s /b 49% |
Payeur-Poirier %5 75 il 2 K Btk 5o i) WF 5 & BH,
BRERIRTHMR G B Y B2 N TS L30T
WG R K% 15. 7% 5 Ti#e 4 A e 00 )1 A R
BAZ RIRMEEAS T m A2 N T MG, L IERFNE 34 hn T
29% ,Liu 2" FEWTTT AR 58 B, 45 S ) I R AR
REATIG , LI A A S S Bt ET D #R
MR [ - S mnHE LR A AN o k.

AWEFEXT KAiti ( Castanopsis carlesii) RIRPRATA
TR ST A IR S K DL R T it
T TN T a UL AR | 43 BT R SR BRI AR
g i A A AR & DL SR oK
FR &) Z (R0 G 2R | 38 2 48 78 R AR MR 45 A
TG T CO, BB S 5 A 1, DU R A=
B ARG IR HE L] P AL AR .

1 #RE5FE

1.1 IS ML
KAHE R SRRAN AR, T = BIHE o #E B SR R

X (26°11'N,117°28'E) N. J& T W #uiy 28 XS,
g, 126 b B T 19 = B3 T 4 2 CIR 20, 1°C, 4EREK
1670 mm, FEKZHEH T 3 ~8 H. KRIRHL 200
a RZ NN, FEHUIEER N 315 m, B0 NE 25°,
B 200 g BEAR FDOCH K BE, B RN A R i
(' Schima ¥ K ¥ ( Castanopsis
kawakaomii) | FEJL AR ZE T ( Litsea subcoriace) | #1:7
( Elaeocarpus decipiens ) 5. #K 43 % BE & 1955
Bk -hm =2 ABATEE 0. 89, SF-EIH4% 20. 0 om , F- R 5
1.9 m. B2, AT I3 IR ARZE | BEARZE
AR 3 NER. AT sk 255 JF B A
MSE A BIARFNFEAR BT 55, A BT R 5 ~ 8

cm

superba ) |

Kt N ARG B S KAk KSR bR, 20 22 60 4F
R B, Kb | 12 70E MR T I KA
TR AR5 %5 B 2 042 8 -hm =2 -2 9 42 16. 6
em YIRS 14,2 m. FEHIEER 305 m, M 15°.
M E 2 UL B AT (llex pubescens) . 2P
( Vaccinium bracteatum ) . W 111 8L ( Symplocos
anomala) | B ARZE T 02550 FA LI
( Dicranopteris dichotama) A %, FE L F EARFAER 0
~20 cm T IEFRILMET L 1.

L2 FEHA S S IR

2010 4F 8 AT RIRM KEEN TR L
T B, BEALAT B3 H20m x 20 m B A5 E FE Hb | 7E B
B i AE b A B AL A 5215 PVCFR (20 em N 422

F1 RWMAZRHFENMRE(0~20 cm) TR

Table 1  Main characteristics of the sites and top soil(0-20 cm) properties
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Fig. 1 Monthly dynamics of soil temperature , moisture, litterfall and soil respiration in natural forest of Castanopsis carlesii and plantation forest
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Table 2 Soil respiration in natural forest of Castanopsis carlesti and plantation forest
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A e i

FEOE R 5 5 em Ab TR B AR W
IEAHEOCR R R (R, = ae”) BB L
U, A IR R AT DA R KA R AR MR AR R i
A5 80. 1% F181.0% (£ 3). WIS em kb +
HER TR R AR N TR - 0% Q H 5
SR 1.86 F12.01, AS[F]AHE -+ 580 0 i it BE 4
B W 22 5. KRR R SRR AL AR £ e ng g
HREE KB LRREAMAR 2, RAKL
P R S K E R B ENMHEER, MAT

B ZRAREAGHEKER. RAMHZE LR
BI(R, =ae" W), 3 B A& K & nl 3t 5] fi B
KERMAN bR A 3807 0% 2245 A2 {1 81. 3% FiI
85.6% (P <0.001). 14 1 180T 0 o 2R AR
BE 0 7K o i AR 2R A A i T A R A BRI
A Ak

KA R RPN TR - 0 5 R 5 45 %
Pyt S I M OE A OCOC R VR Y = o R T
ST IR R AR AR 55. 3% F1 54.9% . R JHRUA
FRI(R, =ae" L) , T HEWR AR &9 50T L4 i)
L) fife B K R RN AR 4 438 09 0 2 45 25 fb Y
94.0% F191.8% (P <0.001). 3 3z ¥ 4 1 I g 3
SRR | A AR 2R A R A B o i e
I AR,

®3 TEFRER(R)SIEEE (1), TEEKE(W)RAZEWE (L) WERFERY

Table 3 Coefficients of regression models between monthly soil respiration( R, ) ,soil temperature(¢) , moisture( W) and monthly litterfall mass(L)

X ” S8
50 Hh s R? P n
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Table 4  Correlation between monthly soil respiration and monthly litterfall

5 b s 3 A s 2 A RIS 1A A JEH 1A
r 0.416 0. 679 0.770 0. 744 0. 466
KAHR IR P 0.179 0.015 0.003 0. 006 0.127
n 12 12 12 12 12
r 0. 147 0. 488 0. 780 0.741 0. 358
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n 12 12 12 12 12
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