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Responses of soil respiration to soil rewetting in a natural forest and two

monoculture plantations in subtropical China
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Abstract: The “inspiration” of soil respiration due to soil rewetting might not be ignorable and should be included in calculating
of the annual soil CO, efflux. The effect of soil rewetting on soil respiration was determined in field of a natural forest of
Castanopsis kawakamii (NF), a C. kawakamii plantation forest (CK), and a Chinese fir (Cunninghamia lanceolata) (CF)
plantation forest in Sanming Nature Reserve, Fujian. China, and in laboratory at different temperature of 10 C', 19 C and 28 C
with !;Dil rewetting. The research. not only in the field, but also in the laboratory, found an increase of soil respiration and an
subsequent decline after reaching a maximum following soil rewetting. This process can be simulated by a time model: R=
ate”" +c. Higher temperature can increase the response value (E). The response of soil respiration in NF to soil rewetting
showed the highest sensitive to temperature, the higher response efficiency with higher temperature. Soil respiration in CF had
the highest response efficiency and the highest sensitive to soil water content, but temperature have an negative effect on its
response efficiency. It was concluded that the inspiration effect of soil respiration following soil rewetting could contribute to a
ignorable part of total soil CQ, efflux on the annual basis, given the fact that there are high frequence of rain cvents in the local

darea.

Key words ;soil respirations soil rewetting; soil temperature; natural forest; monoculture plantations

MRS 1000-0933(2004)05-0953-06 PSS ,Q945.1,Q948,5714. 31 L REHRIDA,A

THERMAERRER KK C EBEE 1600 Pg C) R RSP CIS0 PR 2 fEAIEHYE C EERY 320, + e (f
B2 68~75 Pg C/a)M /M ERRIFIEXEP CO MENH BN E LB B M RE =B B,

EEWMH . AEREAEEFTFEN TR ERNFLEDTHENT A BRE AN E R A (2000-F-004)
B M3 2003-09-22; 41T B M . 2004-02-15

ERWM AT .8 OV E L RBREALBR L, EEMEEREEREH R C N BRHE. E-mail; Geoyys@finu. edu. cn
Foundation item: Teaching and Research Award Program for MOE P. R. C. (TRAPOYT). and Basic Research Program of Fujian Province (No.
2000-F-004

Received date; 2003-09-22; Accepted date; 2004-02-15

Biography . YANG Yu-Sheng, Ph. D), ,Professor, mainly engaged in C and N cveling in subtropical broad-leaved evergreen forests.



954 £ OE ¥ OB 24 %

B 20a L PEEMBERYHBXE, AT EFRRERAFEEMER (T REBENHRBEO#TT KEHFT . B
A+ MRES MR RXRHFTEE BENEAY Y, M L8 B L RO AT WAL R SR A D0, RS
BRI TEEERRE - THENATH IR . AEXLHETRN TRELEWE AT RERLD HAX LA PEETE
FHRC MERBREMAH' MEZR T EAEEEESEMRY. XESEMENEER,. FTREO LIRSS L @E
Wt gy P B L A 0 BE S8 L R4 i SR AE IR CO, BB EN — M EEHRSE AT, B A F a4 1 80RO 08 00 i [E]
S@EAI1~-3% 8K 23D, BRFELRTYU FNLAHRES HTFXLBFRE TFTREBEEHOHERS ATERTBAR
BUFEFT R REFEE AP ERZRBIAR . 4 30H T B 40 & 07 0 28 01 P8 LR T4 (K 88 (Castanopsis kawakamii ) KR
AL KA LAHARMAS KR (Cunninghamia lanceolata) N T4k + SE0F 0 X T 1835 7 B WG B7 , 0 IE 8914 9 + R CO, SEBWER
G B 4 48 .

1 RIEH#LR

HEMVTREE =N EOH. AR 8RBT LK EEXAKNE) B EREATHKCOHERATHKCEH S
fif . - B T R 2 R SCER U,

2 HIRAZE
2.1 EPShE A B

B 2002 4 1 A& AMBUEN T8 A T 0% KRR R A TR AN TR EENE 7~8d(E4
War s TEHED),E 2ah PR 1R Bl —M0 & WD SRR — BT E SRR AR U0 I HE 2 v VR T 2 B T X - 0
BRI RIS, #2002 9 A30HEI0H IS BREEBEW MR Sem S HMBEEE(22.0~24.20), WA KB TR
Bl —F PRI MK PRI GERERRAMRATHARIZARKSD HIH 26.62%.14. 11%# 21.54%), M 10 A 16 B F 845 24h W
W 1R R EEB 16d(E 10 A 31 Hib), HPMN 10 5 20 H 1.12~10.11 3 1 S5HFEFR Y 27. 9mm RT3, 21
HX B 13, 6mm R H/EHELE 12d X BRW.

2.2 FEREALE

ABREZESEMRMER AZABEAREIRE Q0C.19CM 28C) T LI B FIB LB . + BN & bdh +
SR VR YL 0 M BRI R AR LRI N O~ 20em  BUEES 10~15 D B R LR REE =RV EALY. S 2om BEH, &8
A 1000 ml 89" O BBMMPEAMY T 25 HTF L EMRT £, HHE—4 8 10ml 0. Imol/L # NaOH Z# # 50 ml /=5 (B
TR L MPTBIRE COD AN ERERBEOE D HE#E 10CI8CH 28CEMBHE Y., S/ 4B I3 EE,.6 24h
W 1 W EERN 3d Rl RBERER KR KRMN 904 . FEEME 12d: FET omm B TR EGE BB AHK
BRSO, . AN TRHTE 2 KAE 3 KER T RS LEAMHEWH JE L),

2.3 B\
=50 R E A L OE IR X T 18 A8 8 A W L R AT e AT R A B AT RS UL B,
| R=ag-t-e®4¢ (1)
AR N ¢ it R0+ VP R 0 b BERIE B, T 43 548 3% - 00 06 0 o R ) S P K L BE U R AT S {8 s KR ] =0
R T WMBATAIRE, |
K EEWERR L R TR AR U R, BT S0 0% 5 {8 th BB ) e ) 6 LB CRV ) RINE 7 35 30 (RED) S &
B KA BUBS (6] 2men AT LR B LIRS @ 1 B Lo B A, ) - 530 O 0, 8 282 345 288 AC (2 ) AT 180 L 36 06 M A , 67 L2 §IF B
box = 1/6 (2)
"R RE{E RV FR T3 8o B L IR o S R N TR TR

+ o
Rsz (@ Xt Xe™4+e—o)dt = a/b? (3)
4]

R TE AL RE WK LR X TR MEAEE XA A FRHE . -
RE = RV /¢ (4)

SHERA 3 BT R 7 22 50 9 AU B R O 2 40 7 007 A IR b B 388 9 8 00 90 50 A e o S0P W o {2 O % 9 3 B K
{5 i 7 B CIHEAFAEERSGBEROTEIER ZRBERSMRE BB, FEHEHE SPSS 10.0 B F 4T,
3 SR
3.1 BN AR 3T i R o R

HSEEEARPELEMBHES I X3HAB+HIRRASRAE, REEHERE, S 7 KgEEREER —KFE
(B 1), THRZE TR T 28 rF 0R K 2725 40 2 77 ) i (7] 3 PR U 45 47 38 & (R® M3k 0. 87 E)(E 1), &5 CK #1 CF



5 BEE  FERHEXAMN AT SR T 8 358 5 5 R 955

b INF - 38 I 2 a5 o B B (0] B 4% (1. 3D, W Rz fH RV R[5 CK M CF By 1.2 £5. min ¥ RE LI CF & & .NF #1 CK
BT A 1 (FR 15,

NF: W; = 10.3822953 + 28 73 r2=0.87
45 | CK: W, = 21.13te 952 + 15.81 r2=0.94
450 | CK: R = 2731803 4+ 21917 12 =098 NF: W, = 13.42{e04% + 2372 2 =092
CF: R; = 284 85¢e0. % + 148 77 2 =090

500
NF. B; = 249.6%¢0-77+ 246,70 12 = 0,93

-9
L)

=
B 400 |- g
gél 350 ﬁg 35 285
a0 o »
=& 300 g8 0 .-/T${ AT
" S w g "c . I . B _I
g & 20 ~
£ 200f 5 " “-i. L T,
S 150 "8-E.w-E-Y-3-% 15
100 ] I 4 10 1 1 ] |
2002-10-19 2002-10-25 2002-10-31 2002-10-19 2002-10-25 2002-10-31
2002-10-22 2002-10-28 2002-10-22 2002-10-28
it 8] Date Bf {a} Date

Al ZENTRERIZIEPIEEEANAIZEDNE (CONF @ CK A CF)

Fig.1 Daily changes of soil respiration and scil water content following soil rewetting
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EENNERET A FAR - 3of gt T8 30 8 4 g &y Table 1 The response value (RV) and response efficiency (RE) of

HENFMEMG RN, RS L B g 0 A B B o {y soil respiration to soil rewetting in the field study
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Table 2 Three-way ANOVA of the response of soil respiration to soil rewetting

15 % REXE 77 # Sum of BB E 5 £ Mean .
Index Error source square variance df square vartance £ g
WA Rz {8 + X Forest soil 785104. 590 2 392552. 295 20. 934 0. 600
RV ¥ Temperature 3439661. 617 2 1719830. 808 01. 713 0. OO
W ¥ Time 4432. 376 2 2216. 188 0.118 0. 889
&2 Residue 375046. 137 20 18752. 307
U R 35 8 + 4 Forest sail 847. 547 2 323,773 38. 443 0. 000
RE B Temperature 113. 082 2 56. 541 6. 713 0. 006
W ¥ Time 21.136 2 10. 568 1. 255 0. 307
4> 3% Residue 168. 442 20 8. 422
2 A M B[] + 3 Forest soil 4. 096 2 2. 048 40. 063 0. 000
Time for max B ®E Temperature 0. 027 0. 013 0. 261 0. 773
¥ ¥ Time 0. 002 2 0. 001 0. 022 . 979
2 Residue 1. 022 20 0. 051
=X {E + 3 Forest soil 71284. 802 2 35642. 401 27. 553 0. 000
Max iR Temperature 252664. 854 2 126332, 427 97, 659 0. 000
¥ Time 2339. 554 2 1169. 777 0. 504 0. 421

£ 3 Residue 20872. 072 20 1293. 604
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Fig. 2 Soil respiration following three consecutive soil rewetting under different temperature
% 1 IKTFIEB3E The first rewetting @ & 2 W TF B ¥ The second rewetting /A 8 3 I FIE A E The third rewetting
X3 tRERMTREEERENREBES £ 5
Table 3 Twe-way ANOVA of the response of soil respiration to soil rewetting
1 ¥r REXE 75 Z Sum of B HE 17 & Mean ] )
Index Error source square variance df square variance d Slg.
R B RV 1 3% Forest soil 785104, 590 2 392502. 285 420. 234 a. 00O
B ¥ Temperature 3439661. 617 2 1718830. 808 1841. 107 0. 000
T3 X B Forest soil X Temperature 362664. 198 4 0666, 049 97. 059 0. GOC
4= 3 Residue 16814. 315 18 D34. 129
k735 % RE -+ 3 Forest soil 647. 547 2 323. 773 104. 718 (. 000
A Temperature 113. 682 2 56- 541 18, 287 0. 000
T+ 3 7 1R & Forest soil X Temperature 133. 924 4 33. 481 10. 829 0. 600
42 % Residue 55. 653 18 3. 092
¥ K Max 1% Forest soil 71284. 802 2 35642. 401 170. 933 0. 000
# & Temperature 252664. 854 2 126332. 427 605. 862 0. 000
4 3 X B P Forest soil X Temperature 24458. 322 4 6114. 580 25. 324 . 000
42 Residue 3753. 303 18 208.517

AFRET NF B ESXEYBERT CK fCF 89,1 CK #I CF MERMA BE(E 4); A RKE + B e g 8k 4
HIFERE T B TR E WA, (H X NF 6938 0 3 % 5 5 K NF 8 Max,s/Max,,=2. 8, B8 F CK(2. 1)# CF(. 3.

A T A FARE L e S R A L AR E S8 %, B CF 88 & NF R CK 8t I B R RE
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Table 4 Response value (RV) and response efficiency (RE) of soil respiration to soil rewetting

447 i Ay 10 C 19C 28'C 28°C/

Index Forest type, i 2 3 Mean 1 2 3 Mean 1 2 3 Mean 10C

Max NF 191.5 187.3 181.5 186.8aA 343.1 311.8 286.4 313.7bA 525.7 529.8 513.4 523.0cA 2.8

mg COz/(g soil = dd)  CK 159. 7 153.3 150.3 154.4aB 221.8 204.5 202-7 200.7bB 350.0 319.2 302.4 323.9cB 2.1
CF 158.0 149.8 145.0 150.9aB 215.1 208.4 206.0 209.8bB  359.3 343.6 331.9 345.0cB 2.3

Eonen () NF 1.0 1.1 1.0 (.0aA 1.3 1.3 1.4 1.3bA 1.5 1.4 1.4 1.4bA 1.4

CK 1.4 1.3 1.3 l1l.3aB 1.2 1.3 1.2 1.2aB 1.6 1.7 1.7 1.7bB 1.3

CF 2.4 2.4 2.4  z.4aC 2.2 2.2 2.2  2.2bC 1.8 1.9 1.9 1.9¢C 0.8

. NF 357. 6 369.6 339.4 355.5aA 871.4 786.9 760.8 809.4bA 1572.3 1649.6 1545.2 1589.0cA 4.5

mg COu/ (g soil + 43y CK 368. 8 328.0 335.2 344.0aA 432.1 422.1 421.5 431.95B 1073.5 1032.3 1037.4 1047.7¢cB 3.0
CF 763.7 783.1 728.3 758.4aB 911.4 ¥86.6 906.0 901.3bC 1347.8 1863.1 1357.5 1356.1cC 1.8

RE NF 5.6 6.2 5.7 58A 9.0 89 97 9.2bA 139 157 14.7 14.8cA 2.8

CK 6.2 5.3 5.8 5.8A 5.3 5.3 55 54aB 10,2 10.8 12.8 11.3bB 1.9

CF '20.1 23.7 22.5 22.1aB  15.0 15.2 17.2 15.8bC 17.6 187 19.8 18.7cC 0.8

» IFEAFARNEFEFR(RA—MHZABERF (R —-INFREBEE R (P<C0.05),. BN L EEER Ditferent letter in & column or in a

row indicated significant difference (P<C0. 05) between forests or temperature, and otherwise no significant difference (P2>0.05)
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(3.2, CF(1.8) 518,10 CR},CF By {5 RV &K, E NF M 2 £, 19CHF ,NF (I RZ {8 RV {{B& L F CF 19,18
28 CAf NF pymi i RV NI#8it T CF.NF fICK MR A e B RE AR EA BTHE R HEHE B CF MM ER RENE T
R R2 8 ,NF ) RE,/RE B (2. )R KA.CK H(1. 932, CFO. )W BE/AEFRBEBE T CF MW IEH RE HERK T NF
M CK 1. |
4 it
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