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B EE TR THREARD 8.6 %, REMK TR AARKEKR (P<005), ARKEREMHT, thAEHL R
(CPNL) #1898 % 4 4 22 (CPCL) 238 "3 BUR AR M Qo 1B 4 A1 % 2.10 A= 2.01; M RECRBERLRE, QA0
A A 259 A= 272, RIABEFEM(P<0.05), £ 1at)EBRAKREY, A% HEHLE(NPNL) ARG A EHLRE
(NPCL) 237+ R 2% R AR BRI M A RERH LA BFR Y (P<0.05); #R&EYE/E, NPNL &2 4 NPCL 4 2 +
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Soil respiration with precipitation and litter treatments in

Schima superba and Pinus massoniana mixed forest

HUANG Shi-de
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Abstract: Extremely dry climatic events could occur more frequently with future climate changes which, in
turn, could exert a strong influence on the terrestrial ecosystem and its carbon budget. Soil respiration of a
Schima superba-Pinus massoniana mixed forest was measured in Fuzhou National Forest Park, Fujian, China
using an infrared gas exchange analyzer. Characteristics of soil respiration and environmental factors after a
prolonged drought followed by precipitation were analyzed and soil respiration response mechanism leading to
possible changes in environmental factors also was discussed to help us to understand the response mechanism
of soil respiration to future extremely climatic events. The research designed four treatments: (1) no-precipita-
tion and no-litter (NPNL); (2) no-precipitation and conserved litter (NPCL); (3) natural precipitation and no-
litter (CPNL); (4) natural precipitation and conserved litter (CPCL). Results showed that litter contributions
to soil respiration with no-precipitation treatments were significantly lower than with natural precipitation treat-
ments (P<<0.05). In natural precipitation, temperature sensitivity )y values had ratios of 2.10 for soil respi
ration to no-litter (CPNL) and 2.01 for soil respiration to conserved litter (CPCL) ; however, after no-pre-
cipitation, ratios were 2.59 for CPNL and 2.72 for CPCL, which depicted significant increase (P<<0.05). With
the no-precipitation treatment, soil respiration accumulation for no-litter (NPNL) and conserved litter (NPCL)

was significantly less than with the natural precipitation treatment (P<<0.05) in no-precipitation experimental
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process. After removing closed transparent roofs, with the no-precipitation treatment of soil respiration accu-
mulation for NPNL and NPCL was significantly more than with the natural precipitation treatment (P<<0.05).
Our results suggest that prolonged drought decrease releases of soil respiration, how ever, only partly released
as increased respiration during regain precipitation, which show prolonged drought perhaps was help to in-
crease soil carbon storage [Ch, 2 fig. 1 tab. 26 ref.]
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Tl B T e A BRAR IR 17, WA K A AN 5 R A T 2 i m i RG> . B, BT AeEkE e
IRJE 5/ 77 % 5l (ENSO) 51 i T S B0 g 5 it 2610, 52 10 B0 %) B () ok G, 1 A0 328 43 DG 1
TR Bl AR A R GG FR R, JEREZ IT R T ORI, SR, TR e AR v AR T R R Y
AP E Z AT EE. BT, W HLUKM Schima superba 15 A Pinus massoniana {8 38 ¥k R W 52
POE" DA /N B 4 1 RN TR K 1V A s T o0 B R 0 e e A R Q00 1 IR 7S i = SR 0 - S BT
FEAR A A e B AL 5 [RIEE, RN - SR E R SRR B K S, IR AR AR, S AR AR A AR AR
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1 BRI MBI

0 A T M E R BRARA f (26°07'N, 119°61'E), 4x i iR 2y 2 859 hm?, i 4k i & 24 300~
600 m, B 16°7 47 o 22 bel J i By v S R 2 KUA0fe, AUIRIRRT, K FET . AR AR 19.4 °C
EREKE 14137 mm, FEEPEHFEL, REED, FHYMMRE 75 %; FXToFEH0 328 d, #F5EiE
FEARAT L AR SSMOABFTE XS G, T 1962 AR5 Ak, A g IR # st , WU B2y 4 500 £k -hm,
2008 4E ALy, HEEARH RSy 0.7~0.9, BEFE LA B, TeARZE ZERM Oy AR, HiKZEDREMAT
MR Aleurites montana, ARAf S MFE R 14.2 em, SE¥FE N 12.5 m, RIEHEFE N 775 ¥k -hm?; 5
AN 42y 18.3 em, Xy 14.0 m, {RAFH N 550 Bk -hm=; BEARZ FIE AR FE AR
fif , W& F Litsea cubeba, LI Symplocos sumuntia, AKZ%F Litsea pungens, T4 T llex pubescens, '
J#% Nephnolepis cordifoolia 1’2k ffi % Asplenium trichomanes %5, HARMEDLTEILZ 2% S0k [13 ],

2 BRIk

21 HHFiE

TEREA T AT AR ASAR, Fiik 20 m x 20 m (PR HEREHL, 7EREHLNBEALIZE 4 > 2 m x 2 m (X
W, 2AERFREARXA, Hor o i B 2B U8 7 W) Ak 2 (NPNL) Fi {3 B8 4 7% #) &b #2 (NPCL), E X 3
AT I3 2 AR X BCESRREAK ), 4300 B B 25 B I 7% Wy Ak 31 (CPNL) Fi R B8 94 % 4 4k #4 (CP-
CL), T 33 ¥ AHIMNE 204 cm, & 7.5 ecm FREA S L3, WA 24 4, &
R 2 2~3 em, BY IR FTAAEY RO EER Ay o - HERT IR B AR HE R A LM IR 24 h 5 R R,
135 B 58 20 PR S I 2 391 1R) 67 8 R 28 . /E CPNL AR R |77 F 2008 4E 11 H 3% B fLER A 1 mm KN
FVEYIMCER , BEHE 0.5 m, By IR &Y HEA . 2009 4E 4 F¥ A S B S R E TR KA
Tio EWEMERIE N LS mE, KA 2mx 2m, H EESAEVIEE, Dk HERR KAREK
TN, FEEREKB B K TC R AR K, KL BT B B RS B, DU SRR R K b B T i
o FEH DU SR AZ IS ik, 90 b AR I B K 52 . 2010 4F 3 H, K B Y& ] T =
W, dkSETT R - HENE G B B AN E . M 2009 4E 4 2010 4F 3 A, B WA B TR TR W L A
(480 NPCL AL B Mo I o 3050 B 28 2010 4F 8 H 453,
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- SR i R FH Li-8100 - HEBOE BHCI A L I IRy 2008 4E 12 H-2010 4E 8 A . 7E4G A F
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om A b IR o ] AR AT AL B T RO 0~5 em LRE, FBET W - B
2.3 HEZHITHW

il SPSS 13.0 UFEATEEHH BT, J1) One-Way ANOVA Ko - HE0F U . 36t HE 0352 JE 41 A% ] b 222 ]
1) 25 S0k, [l I 4G g6 b SR O W 55 - g B AN BE A AH DG ME o IR A SRy B 2 K S P<<0.05,
Excel 2003 % AF1ER .

R HEE U R 5 R A ROM s Rmaxe®s 80P 5 -1 EREJE A 36 3R 4 R T2 44
R a2 AR, Re=cw+d 8] Rs=ew*+fw+g, Hp . Rs A HIEREWL, ¢ AT 5 em A+ 3R, w
%5 0-5 em £HERIE ., a, b, e, d, e, fo g HBUBH, Qu i WA HEVE R BURPE SRR
Fh5 10 C, - HEIENE RS AR, T A HE " Qume,

3 SR04

3.1 BABKINEBERKTEEREMEENZTTHE

TERANREG 1 F2 o, CPNL A B A1 CPCL &b F P2 4 235 B 3 5] 18.49 CHil 18.50 °C, %A EFH
(P>0.05) ( 1-A), FEIEY)Z0 E3E B2 A R . 3R R B = A e s, R
M — B 7 A2 9 A, mimALE N G 12 A% 1 JE, A5 fd, CPNL 43
F1 CPCL Ab B (1% 4 1205 B 114 28 Ak 90 BBl 43 9 7F 10.19%~28.7% F1 10.19%~30.3% , V-3 B 4 54 21.5% F1
22.2% ([ 1-B) 5 FARAR BE R T4 90 A0 2B 08 6 ) 48008 B 1) 22 SRR B B EKOF- (P>0.05), SR A- B8 U8 7%
PILE 2 BRI ) 2R PE AL W v ) B, RWIRE Y A — B R L RR R B TR K 4, D 1 K g
TR BVERY, R IR RO B A E Y, EAFE LR ERA, MEREERN R
()t BLAN B 28 & U Ok, AR e 1) R, i B TR T RAKZ W I, 08 X
A T AR K- o

1E 1 a WK H, NPNL bR NPCL 4b 2 9 1 35895 5 4351y 18.81 CHi1 18.95 C, FIAEK
WITREEMT, WEYZ AR 2R EE )5 2 imaE . NPNL &b BEF1 NPCL b 38 (1) 4 3898 14 11 48 fk
Fil 5330 7.09%~10.8%F1 7.3%~15.6% , -3 - &9 & 4350 4y 8.6%FN 9.7% , 43 4 W 3 B 4K KK msi /b 1
61.9%%1 58.0% ., 2 [ K AL, L7 BE A 3 0 RN B 0 9 400 1) B 3R B 2 Sk ) i 3 KT (P<<0.05) ,
TR TR, W& Y216 N — I8 B B aE oA b B 1k 4 587K 43 i K& 6K
32 BAKKMEERKTETRHOSHHS

TEHARBE KB 240N, anlEl 1-C FR, o2 BRI Ve W sl 2 O B8 V& 4, L3 i 35 3R S i 1)
TS AR 2 a WOULIN B[] L, A SR IR R A B/ ME — R BRAE 12 A1 A, S E B
E8 H, Hla# 5 TR EEA 3, BRI, 7R IR AUk &, CPNL Ak 2
F1 CPCL &b P - 436 07 1% 57 47 38032 43 3] 2 2.32 F1 2.72 mol -m2-s™, A5 Ak 38 Bl 43> 5 2K 1.14~4.13 wmol -m2-
s R 1.19~4.82 wmol-m?-s™ . RILUR B I I W0 5 25 B I I W L 0T 0 22 25 by UV 0 6 B SERT R Y BT K
8 75 )X 4SBT I 1) DTAR 3 0.41 wmol -m 287, N IR (14 TTRR R K 15.0%

WE 1-C s, FEAR 1307 B 2 1 H SR B KR ZE [ 7K A B ) - 3ERF I 236 2% S 340K 8 25 (P>0.05) . 2009
E 4 AfmtiE W EE, FREKAS IR L IFERF I E R 28 F B, NPNL 43 F1 NPCL 4 35 (% - 38 i W i 4
535020 0.64 F1 1.04 wmol-m™-s™, J3 5% B AR FEK I D T 60.2%F1 48.2% . 1E 1 a FEFEKIAT S, &F
R 7K Ab 3B - SRR IR R B 5 3 SRR K AR BRI 2= 15 28 4k, NPNL &b 3FT NPCL b 33573 4 S0 % 3 %
735124 1.60 #1175 pmol -m=-s7, 43 Sl & [A] 10 B SR KK I8 T 31.7%F1 36.6% . TEFREKIZFMET, 4
P&+ ERE U 1) TTHR A 0.15 wmol-m-s™, I J5 Wy 6T - SN 1Y) BT R R ALy 8.6% , AL TR A AR
KK A 3% ) DR R 11 20.6%

WE 1-C firs, 2010 4E 3 A BEREW )5, 4 A NPNL 4L 3UF1 NPCL Ab BE 4 32 0 107 3% % 1, CPNL Ab
FEA CPCL AL FE ¥ 230 Z B3 i, 43 3138 7 43.1%F 34.4% . B30 0 4k 2 3647, NPNL &b 2 i
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Figure 1 Dynamic change of soil temperature (A), soil moisture (B) and soil respiration rate (C) in different treatments

NPCL &b 38 1 HE0F W 5 7 SR R K AL 3 22 S 2 Wi 20, 5 1 43 3138 I 33.7 % 21.4% 5 6 J 43 51138
17.5%F1 11.4%; 2| 17 7 IR %25 (P>0.05), #ERZEVES, NPNL 4B A NPCL 4b B 4 3 0 1)
SB35 Z A3 N 3.49 F1 3.97 wmol -m2es™, 43I b EH SR FEAK SN T 15.4%F0 11.0%
3.3 TEMRXTIERE., REKWEEYLH

WE 2 FrR: TR A RERKERTFRAKZMAT, HHEMFRY S em 1300 552 83 048 B0 ¢,
RE M % L S0P I RS A 1Y 85% LA o A B ARFEK T, CPNL &L FEFN CPCL 4b 3 + 30U 1) Qo
g3k 2.10 F1 2.015 MAEZFREKZEMET, AHW A NPNL 40 ¥ A1 NPCL 403+ 30 I 14 Qo 1853 51 2.59
1272, FI R EERHN(P<0.05).

- HE K G XoF A ST W 5 i) S S A A RN A i A BT 2 L AR W 0 e AR R AR P
Bl . 8RB MM AR Y BSOS, WE 2 Frs . fE ASRRE K F T, CPNL 4k ¥ A1 CPCL
A0 SR - PR S R O R IR IR BB E K (P>0.05), 43 X RE Al R b S RIS AR ) 25.4% F1
30.0%; IMAEZ KA, NPNL ALHEFT NPCL b3 i)+ HEnp it 5 + 580 B 7R A 38 31 8 2 /K7 (P>0.05) ,
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Figure 2 Relation between soil respiration and environmental factor (including soil temperature and soil moisture)

in no-precipitation and natural precipitation (from April 2009 to March 2010)

3.4 TREKIT TIEHRRER NG

ATV E AT, FREKR B SR B /K b BE 4 S RF I fe 1) RAH i 25 SR 35 (P>0.05), fEE% 1a
TR, NPNL ZbHEFN NPCL 4b ¥ + 3 0F W ik 1) SR A 43 51 4 609.48 Fil 666.86 g-m™>(F 1), i
[ 1] [ SR /K Ak 380 5 25k /0 (P<<0.05), 4359/ T 283.27 i1 385.60 g, H ] +- 40P B A1 31.7%
1 36.6%, 2010 4 3 A BBREWN =G, TIEFEFHRSEFEAK, NPNL L HEFI NPCL b 35 1] 8] A 35 0 0 i 119
FRUR A5 554.08 i1 629.69 g -m™, LU [R] [F SR B /K A0 38 5 35 14 i (P<<0.05), 43 il in 1 73.37 i
61.63 g-m?2, 5 H] - HEIE U BAR Y 15.3%F0 10.9%, WK T 20 H R EHRERKE, B
T T 7 1 4 R )RR A ) S B AR R A i B RN SRR k. ik MR A E, S HA
R 7K A o NPNL Zb 8 A0 NPCL b B - 3 1) 82 B 1 2 300 43 513 20 203.90 1 323.97 g-m™,

1 ARXEMRTEFRAORNENTN

Table 1 Accumulation of soil respiration in different experimental period

N Tr) b S R 4k 1) 2R AR/ (g m )

i Be
NPNL NPCL CPNL CPCL
A7 15 325 Bl % i (2008-12-2009-03 ) 11341 £ 6.84 a 126.26 + 11.55 a 120.52 £ 9.01 a 132.07 + 13.88 a
i 1% 3% B = (2009-04-2010-03) 609.48 + 5391 ¢ 666.86 + 56.47 ¢ 892.75 +49.29 b 1052.46 + 67.38 a

% B % (2010-04-2010-08) 554.08 +2225b 629.69 + 20.51 a 480.71 = 21.40 ¢ 568.06 + 30.08 b
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4 itk
4.1 BRI TR AR

WFE 2. 76 1 a KR A, NPNL AL FEFT NPCL 4b 3P 25 4 58 0P 10 58 R 3 Bl 48 [ 4R F K
A R YE A>T 31.7% N 36.6% . B T3] [ SR R K RN 2 R K Ak B - SR RE TG ) (e 22 S, T R K AL B
FEA R R 2R T, AT RE SR TR K L A S B PR AR T B, Borken 46"/, Emmett %
Sy AREE T AR P EE AR AR, N TR K T 5 G R ORI s, At TR N A R
IR 5 - SEOF I A Sh A T Sh S M BB N R . 50 1 SR 4 5 0 38 2 B0 ) B K BEBRBE RS2 R, 7E
WA AR, T 5N L SR By R A BRI T s I AE TR ARG, TR LT IR A S 55 N A
FRERI AT, V95 Y0 20T 00 1) BTk ALl 8.6% , we ik T [l 40 F1 4% A /K 0 9% ) 5 ik % 1) 20.6%
— P TA AR B B 08 5 A R o R AR K B P P, TRE R ER TR IR, HIE T RUESN
ARG, WEES TR IE Y0 o R

BERiEMEE, 4 A NPNL 23R NPCL Ab F - 38 09 W 5 556 43 551 4 19 AR R 7K X 1o Ak B4 Jn 1 43.1%
M134.4% . XPAERSET RSN, LSBT K L gErF I s g, BFR  “Birch effect”,
— Al “Birch effect” (7= A FEZAAAE 2 MR : B KB mRE, KA TIER, HAE
T LR, S RARAE 1 AL B b A A e DR A R R s LU RIS A R R AR R, REOK
Ja I TR A R AR R AL, BN T B ER A TUE Y A I T R, IR Y G T o
TR R 2 SR, 2B 5Y 2R B R IR 1 “Birch effect” Y REFES JL/NIF BECR P ARBESY
ERRIEHE 3 NG, TN A RBEKN P A RR S CHE 2R, RHHEHIENZE
“Birch effect” () 5200, 1276 A ARFEK BRI, 505 DR 52 1 s B ol £ 38 e 26 A= 400 B4 SR S
BRI K o
4.2 Kk 3 - 138 P R Ml 2 A1, o B 2 i)

5 AR A L, TR A HERP I Y Qo (H R BN, X 5 Borken 55T 1 % F
KJG L HERF IR Qo fEN 3.9 T RES 3.0 25 AR, wREE e 5B B it iY Jr 21 2 745 % . Borken
FONGERE TR, MAMFFINTER 1 a FEREAKRE; LR GBI X 2 74 58, Borken S5
18 S R R a1 7 N SRS N A 2 e = O (7 P NI e 2 7 R = R w7/ 7
R XT A HE P R 38 R 14 5 AT A7 AE AN [ A, Dorr 858 28 8B AR 0 1) Quo 16 Z B0 AR, 1 T
G Qu AN 28, WS ARPFRAE T 50 N ARG Qo (HAE AT . AW 1) X 58 T
MR X, R AR R R A BRI T, WE A TR, TR AR R Y
MEARRAE oA i B At PR 28 & AR i, DT o5 | 3 A ek e v 2
4.3 BEIKIT T BRI T A5 I

i iR IR B, 5 E R K AL BEAR b NPNL &b 3 F1 NPCL &b # 4 e 65 i S5 22 30 H 4%
Sk 203.90 F1323.97 g-m™, REFERK T RM KT, FB Mk b T 32 21 540040 i 1 & B Re
Ky MBERBEWEG, TIEEFARFREK, 202l 5 5 BT 52 1 i PR i 1 38 40 ik 7 A 40 7 SR T
Bl T BT RE Ok o Sardans 45 PO T8 7 b il E AR M rp 5 A (Rl B R, 0 - AR R
(BN s Borken %5 % I B 25 1 L 25l RPN T REAIE (3% AR ARAT HILBR 2 R 38, SR i
SR Wi I D RE I B RCHE AT AN BB 2 o AS RS v T R ok AR A e 0 P9 A R s/ B ) R, B
SR AT, SRR 0 43 WA 7k A B R E - rh 8RR I e (O B P G A7 76 b, FE SR Lo
THERZ M T 2 2R R ok 7 R B GA E TR R DA RAE KRI T R AT, K gmn
Yoy R RO R AR, XU B R T T — B BEF IR IR ATT R

5 i

WIELE ] . 5 A RFE KA AR L, R K AL BN 4 R B B g PR, SR L g & ok 2s 1 4 3
TR 7 1 a BEFKIRE S, NPNL 4LHF NPCL Ab 3 + 3898 5 73 510 0 8.6%F1 9.7% , 43 5% a3 B 4%
FEIKIR /DT 61.9%F1 58.0% ., TEZ[EKBIFZMET , RIEY XS 0PI H) o1k 2N 8.6%, kT H IRKF



224 TR AN N NS e 4 2012 44 H 20 A

KA T W) TTRR R 20.6% AR R K AL BRIR 2 RRAR T SR A, SR A [n) 119 [ K Ak BB R+
BT ) =TS SRy, A SRR IR AT SR R S ) L TR R R R, S R X SRR s N . AR
WK Z&0F T, CPNL 4b AT CPCL Ab B+ SEOF IR B Qv (L2350 2.10 F1 2.01; MIEFEKIG, Qw EH 3N
2.59 272, FERBEKMZMET, HIHEIFIE Qo H R E M, 7€ 1a PEREKKLE T, NPNL A
NPCL b # + 32 070z Z2 R H ) 1) 1 4R R K Ak 43 551 sk /> 283.27 il 385.60 g-m™2, % i [ia] 4 38 np 1 SR AR
1 31.7%H 36.6%; #EkE W5, NPNL AL AT NPCL 4b BE + S0F 0 ARG H )30 G R K b 375
BTN 73.37 F1 61.63 g-m™, i HA] L ERP IR RN 15.3% 1 10.9% . Sk MBERENE, 50
SR KR L NPNL &b A NPCL &b 2 - 355k 1) 2285 5 3 Bk 43 301l s 2> 203.90 F1 323.97 g-m?,

B ARV ASEILZEAZR LT WAMARETEL LR EMBELIANRE TSR "R
FAAEEREEOLF TR, ANRBERKRFORI, Rt R EBEFRLHRELL FIKIE
RETA, EL—IFRTREM,

S Tk -

[1] RAICHJ W, TUFEKCIOGLU A. Vegetation and soil respiration: correlations and controls [J]. Biogeochemistry, 2000,
48. 71 - 90.

[2] Intergovernmental Panel on Climate Change (IPCC). Climate change 2001 the scientific basis [M ]/HOUGHTON J T.
Contribution of Working Group I to the Third Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge: Cambridge University Press, Cambridge, 2001: 1 - 20.

[3] GAUMONT-GUAY D, BLACK T A, GRIFFIS T J, et al. Interpreting the dependence of soil respiration on soil tem-
perature and water content in a boreal aspen stand [J]. Agric For Meteorol, 2006, 140. 220 — 235.

[4] KIRSCHBAUM M U F. Soil respiration under prolonged soil warming: are rate reductions caused by acclimation or
substrate loss? [J]. Global Change Biol, 2004, 10. 1870 — 1877.

[5] BERNHARDT E S, BARBER J J, PIPPEN J S, et al. Long-term effects of free air CO, enrichment (FACE) on soil
respiration [J]. Biogeochemistry, 2006, 77: 91 — 116.

(6] BB, #MW, WHTE, S5 ZRA LIERFI S H R R B [T ], A= 25 274k, 2004, 24 (3): 583 - 591.
YANG Yusheng, DONG Bin, XIE Jinsheng, et al. Soil respiration of forest ecosystems and its respondence to global
change [J]. Acta Ecol Sin, 2004, 24 (3). 583 - 591.

(7] Braxhe, Zudt, w2, 4. L3P iR Tt paE e () ], AR 244, 2004, 24 (11): 2649 — 2655.
CHEN Quansheng, LI Linghao, HAN Xingguo, et al. Acclimatization of soil respiration to warming [J]. Acta Ecol Sin,
2004, 24 (11): 2649 — 2655.

[8] TIMMERMANN A, OBERHUBER J, BACHER A, et al. Increased EI Nino frequency in a climate model forced by
future greenhouse warming [J]. Nature, 1999, 398. 694 — 697.

[9] BORKEN W, SAVAGE K, DAVIDSON E A, et al. Effects of experimental drought on soil respiration and radiocar-
bon efflux from a temperate forest soil [J]. Global Change Biol, 2006, 12. 177 - 193.

[10] ASENSIO D, PENUELAS J, LLUSLKJ, et al. Interannual and interseasonal soil CO, efflux and VOC exchange rates
in a Mediterranean holm oak forest in response to experimental drought [J]. Soil Biol Biochem, 2007, 39. 2471 -
2484.

[11] COWLING S A AND SHIN Y. Simulated ecosystem threshold responses to co-varying temperature, precipitation and
atmospheric CO, within a region of Amazonia [J]. Global Ecol Biogeogr, 2006, 15. 553 - 566.

[12] JENSEN K D, BEIER C, MICHELSEN A, et al. Effects of experimental drought on microbial processes in two tem-
perate heathlands at contrasting water conditions [J]. Appl Soil Ecol, 2003, 24. 165 - 176.

[13] B A7 8. RN FIBR T 4 25 LI IR ARAE [ ]. A8 bk~ B2 4l , 2009, 29 (3): 274 - 279.

HUANG Shide. The research on winter soil respiration characteristic in the understory and gap [J]. J Fujian Coll For,
2009, 29 (3). 274 - 279.

[14] RAICH J] W, POTTER C S. Global patterns of carbon dioxide emissions from soils [J]. Global Biogeochem Cycles ,

1995, 9. 23 - 36.



4529 &5 2 ) TR B ARCRI A 6 W 08 A e AR R S b ST IR 1Y 52 1) 225

[15]

[16]

[17]

[23]

[24]

[25]

[26]

TH%E, MR, RI, 5. WF Liquidambar formosans FIFEER Cinnamomum camphora N T bk + 38 W K Ho
Wi R A LU [ ). AR 254k, 2008, 28 (9): 4108 - 4114.

WANG Guangjun, TIAN Dalun, ZHU Fan, et al. Comparison of soil respiration and its controlling factors in sweet-
gum and comphortree plantations in Hunan, China [J]. Acta Ecol Sin, 2008, 28 (9): 4108 — 4114.

REY A, PEGORARO E, TEDESCHI V, et al. Annual variation in soil respiration and its components in a coppice
oak forest in Central Italy [J]. Global Change Biol, 2002, 8. 851 — 866.

XU Ming, QI Ye. Spatial and seasonal variations of Q) determined by soil respiration measurements at a Sierra
nevadan forest [J]. Global Biogeochem Cycles, 2001, 15. 687 — 696.

BRI, AVBTBE, IEOKAN, S5, JUat A AR L ARBOR v 9 2 R0 2K SRR T ST [T ] 7K PR 24, 2008, 22
(1): 146 - 150.

HU Shuping, YU Xinxiao, YUE Yongjie, et al. Hydrological effects of forest litters and soil in Baihua Mountain
[J]. J Soil Water Conserv, 2008, 22 (1): 146 — 150.

TOOLE, WENE, THOE, A BT R SR X AR N AR 1 R BB A R [ ). VIV AR R A4, 2010, 32
(6): 1175 - 1179.

HUANG Shide, PAN Hui, YE Gongfu, et al. Simulation of alternation of drying and wetting incubation experiment
with the understory and gap soil [J]. Acta Agric Univ Jiangxi, 2010, 32 (6): 1175 - 1179.

EMMETT B A, BEIER C, ESTIARTE M, et al. The response of soil processes to climate change: Results from ma-
nipulation studies of shrublands across an environmental gradient [J]. Ecosystems, 2004, 7. 625 - 637.

BIRCH H F. Mineralisation of plant nitrogen following alternate wet and dry conditions [J]. Plant Soil, 1964, 20.
43 - 49.

FEXIR, FMR, DEEN, S SO0 R Y RIS R R ()], R A A, 2010, 34 (5): 601 -
610.

WANG Yidong, WANG Huimin, MA Zeqing, et al. Review of response mechanism of soil respiration to rainfall
[J]. Chin J Plant Ecol, 2010, 34 (5): 601 - 610.

UNGER S, MaGUAS C, PEREIRA J S, et dal. The influence of precipitation pulse on soil respiration the “Birch ef-
fect” by stable carbon isotope [J]. Soil Biol Biochem, 2010, 42. 1800 — 1810.

BORKEN W, DAVIDSON E A, SAVAGE K, et al. Drying and wetting effects on carbon dioxide release from organ-
ic horizons [J]. Soil Sci Soc Am J, 2003, 67 (6): 1888 — 1896.

DORR H, MaNICH K O. Annual variation in soil respiration in selected areas of the temperate zone [J]. Tellus, 1987,

39 (B): 114 - 121.

SARDANS J, PENUELAS J, ESTIARTE M. Changes in soil enzymes related to C and N cycle and in soil C and N
content under prolonged warming and drought in a Mediterranean shrubland [J]. Appl Soil Ecol, 2008, 39. 223 - 235,



