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7720.8C &% A (1 7)) M H (7 A) B FER
FE53 ) R 12. 6°C F1 28. 0°C, 4FF- ¥ HE X i@ i K
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(1) %R 40 (BF) iR E
FRARARZ ) EFAMATFENEH 250 ~300 m, 1R
PO, RIEFBSEE, A 400 ZH MR
i s, 4 ZE ( Castanopsis chinensis )  faf K ( Schima
superba) | J&£ 5% 1 ( Cryptocarya chinensis ) Bf 7% , £5 #)
Bk FEFEE. AW RS A3 A
TR HIMERE BEAHARR, MEFERNE

Y, T B RA R AR Y IR A At >, B
VEEAEY RN 380 vhm' Y LR R E TS
BET KA ARETEE, BRI /™ &, pH {H (UK )
TE4.0 K47, T RBE—f 60 ~90 em™™ | K 2H
VRSB AN3% ~4% ',

(2) 4=t iR AR (MF) . A TRHE R SR E
— 2 o] A ol AR T SR TR B A 30 2 B F)
VEl YR AC AR, JB A A b ] Pt bR v Ao 9 %) D B
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K, A0H S0 G 58, S5 TR B, AU W] 43 A 4
Bo IR 2 NSRBI 0% LI L Revx
BRI 260 vhm® Y IR A E TR LA
BEFR b RRCT S, BB P R, pH M (JK3R) 78
4.5 247, +2IEE— R 30 ~60 em™  KEAHHL
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FAE G 8 32 N RIS sl T30 ( 3522 R 08 7% 40 Ak
THIE) , BEER AN B, e T BRI iz
AR, BB FEEIK 50 ~200 m, MREE 2k 50
B, BEE LS RMMFCA F 8B DB IR, Gtk
R TR 1 JZ BEMOE R B, (BAK T JZ A 9 854
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B TR TUA B B ARLIE, pH L (KIE) K 4.5 ~
5.0, REHVREEBA N 2%, [HEHEHK, hT
PREHESHI BB , 2 1 AR D B L ISCE AR T A
FIAAL T T VESE 3 , BOR 8 22 1 7] i BROm b 2 S
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Tablel General situation of the vegetation and soil characters(0 ~10 cm) in the experimental sites
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wm L e TEROEUR e T LR B

(%) B ) T (%) F Ak
PF X 2550 .10 ~15 3.6 122 3.31(0.57) 4.36(1.46) 2.33(0.27) 24.90(1.10)
MF >90 10 ~ 15 4.8 A 260 8.50(0.62) 4.97(1.03) 2.68(0.35) 25.97(0.91)
BF - >95 10 6.2 380 8.28(0.64) 3.28(0.71) 3.89(0.58) 38.57(1.19)
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AFERRE R FRHEE: K (L) x FE(W) x m(H) x
PARJELRE (T) =500 mm x 500 mm x 100 mm x 2.5
mm; KEFE. W xHxT =20 mm x30 mm x2.5 mm;
T4 . LxWxHxT =500 mm x500 mm x 500 mm X
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Ja AU AR I 28 (FID ) EAT RS0, A % |
AR 2R OB AR IR 4y 50 200,375 55°C AN
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BAh [R5 R 45 2R TR i (IM624, K7
ST SCH T RS ) AR ) LI AR 3R TR BE R
T5 om YR IR E . LB HUAR R A SO em ZEHLS
AN
RHEARA A MER T 0 ~5 ecm HIEFKE,
BRSSP EARERE SN TIEESKE. IR

M 2003 453 7 2 2005 4 10 A 5T 1 REFSH
R U 3)SUE 98 TP RIS PV B R A PN
PEMERAE , T 2005 4F 11 A {100 ik, SO

x2

A5, F TDR 3 3518 ( MPKit, YL Bl 4=

2005 4 11 A % 2006 43 F i)+ HE0T08 B0 2 F
T3 MR ANV TR B F S om
B ARIE R B £ 5 M B S B
RARIIEE R, FRARTETE Y I 7% 4 i 4 A 0
5 A eI LR TR,

TR R R CO, AU R,
F) 38 2 1 24 AR ) 27 T UL 46 P % S B i
(AEAL , — A TEAE F R UM M HEHE R B R, S fE
T RSP SR, AR E RN

F=(Am/At) x [Dx (V/A) ]
=hxDx (Am/At)

R, FONSKEE (mg/(m® « b)),V R4
AR A KIS R T AL, DO RTINS R
(Am/ At) ESAE R IF] PR 3 o e ] 25 L 154
BLRALE, b R ILIIA &

3 EREN

A LREEREHREEER

B R BB A T 5 BRI e ) H SR IR 2 2
YR & % 1 N B SR, U] BF MF A PF 3 % 4]
X A S O W ) S 2 STHRE Oy N O 1 0745 +
197.5.1 077.6 +35.8 F1890.6 +223.5 gCO,/(m® -
a) (£2). J2sHTRY], BY 1 MF P& stmk & J0H
WS, MHES PP AARBEZESR(P<0.001);
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Table 2 Forest types changes and inter-annual variations between contributions of Titter fall to soil

respiration and litter fall in southern subtropical forest of China -

THAT R

e L3

&Y A L4

P& Y%t L

ST T S+L s T R T T
(6C0,/(n - ) (g00,/(m? - 2)) (€O, (m? - a)) (& (™ "2 (%) (mm/a)
200304 ~200403 4 193.1(147.5) 3035.5(101.8) 1157.6(73.1)  846.1(40.0)  26.2(11.8)  1513.8(119.2)
2004-04 ~200503 3 570.9(109.1) 2793.0(86.2)  777.9(42.9)  524.9(24.7)  21.4(9.9)  1187.5(101.9)
BF 200504 ~2006-03 4 115.1(68.5) 2628.1(28.6) - 1187.0(65.3)  781.5(13.4)  34.6(12.3)  1925.2(218.4)
STy 3950.7(259.2) 2885.5(100.0) 1074.5(197.5)  684.2(108) 27.4(4.8)  1542.2(255.6)
AERRH 0.06 0.05 0.21 0.16 0.18 0.17
2003-04 ~2004-03 3 568.3(131.9) 2097.1(92.0)  1471.2(50.0)  875.9(34.8)  43.1(10.4)  1513.8(119.2)
2004-04 ~200503 3 042.8(93.0) 2322.8(95.6)  720.1(17.3)  714.0(22.9)  27.5(15.3)  1187.5(101.9)
MF 200504 ~200603 3 594.7(50.4) 2517.0(40.0)  1077.6(35.8)  840.8(12.6)  29.6(9.9) . 1925.2(218.4)
T 3401,9(239.4) 2312.3(143.5) 1089.6(254.4) 810.2(64.2)  33.4(6.5)  1542.2(255.6)
AREH 0.07 0.06 0.23 0.08 0.19 0.17
2003-04 ~2004-03 2325.9(91.7) 1629.0(61.3)  696.9(34.0)  557.8(23.2)  28.7(6.9) 1513.8(119.2)
2004-04 ~200503 2 135.2(81.5) 1386.0(57.6)  749.2(28.4)  523.0(16.0)  36.2(7.7)  1187.5(101.9)
PF 2005-04 ~2006-03 2 594.0(46.1) 1368.2(13.1)  1225.8(37.9)  550.2(20.6)  45.9(8.9) 1925.2(218.4)
ERH 2 351.7(161.5) 1461.0(111.9) 890.6(223.5) 543.8(26.8) 36.9(6.0) 1542.2(255.6)
F R R 0.07 0.08 1 0.25 0.16 0.16 0.17
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Fig.1 Annual soil respirations in southern

subtropical forests of China
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HIE 2 AT LA 4, 0980 L AR bR X £ S0
W) SRR B ) 2T B AS AL, R BN . BF MF

PF 3 ANPREY I3 7% ) %F + S vf i ) STRK B E BRAE T

F4~9 A), B HEEFETEEN 71. 87% .
61.89% M170.39% , M BB AK, X 5 + FEITFRE
BB EHSHE—-B Y,
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4.1 FERMERFZYO LRFROTHEHR
S5SBEMBMANNXER

TR IR AR Y P 75 % + SN0 ) Sk LA B
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FHEITIE (S + L A S) KU 7 W % £ 58RI ) 5 ik
IO T i) 8% 1 300 AT 1T 8 1, (L300 95 490 % 398 0P %
B TEIR R ENE A/, 7T L % 2P IE 16 3 1 o8
1T, B S R G s — 7= ) (NPP) R 7H 5, L
YT T BB Y H 1 A, 3 TR T 4 A
b TS A 7 1 B T R PP 0 ST TR A
FATE G, BF MF . PF 3 ANMRA 34 W + 48
P % B AR B 5 U T e A B LA AR — B0 25 1k
e, 3 PRI U 5 A AR i AR 4351 691
19 £172.26.805.29 +81.45 F1558.02 +34.79 g/
(m? +a) (F2), PR3 75 9% 0T 0 1 5k
BSOS S A BRI
B BB ) S I, A RS B R
0, PTG & B BT /N HL (BT AR

XS B T I BRI T Xt SRR Bk MO i 2 979

BOREETE Y T DR B BRED
FIRL TR CO, Bl B ™ . ARFIEH 3 4
FRESR T C/N EL AL BE IR 740 10 4L BR T A5 2 3
25 PF (&SR C/N R 95.2, i 5 F
BF I MF g8 iR %969 C/N g™, H ik 7%
WP TR 25 St S T O - SR ) TR

TEFFRAE L A S, g 2, BF FI MF
{E 2003-04 ~2004-03 £ F1 2005-04 ~ 200603 4E ¥ 5
EYX LEFRN TR E SR REA RS,
2004-04 ~2005-03 4EMIFAK; AN 53X 3 4EMET B
A — TR, DRMM S TARRE, iR
X, 5 ZHN RIS 2 AT, AL M4 25

&Pt IR0 SRR T Y AR R B,
TR A B, T H AR BT, e
B RV A e, Xof L SR Y SRR R T
RN (B 2) o Raich %7 BRFCIEW, AR bR+
BEIFER SRR BEABENLEEXR, BT
S L AR AR LA TR R 2 B 5, 3 AR L
TP T T 240 R As e, L 0P (S + L) RFEE BT
TE 7 03 BT T 00 S A TS, T S IR D
F TV 10 40, i B R 7 R AR IR BT
T 3 AREL I P RN, PE 22 2 e 2 il B4
PSS G E M S, & 3a FE 3b i
LA, HIEIPIR (S + L) B s A SHE Y
AMEMEBEARE ZEMIEMHCEE LR (P <
0.001) , F& A 119455 3 +5 Raich ZiF B (9 10 5,

4.2 PEWHITE .

e 1T i 5 4 2 R 9 A X R SRR R Y ST AR
BF \MF \PF 3 ANFRE7E R T R (5 R B 7%
%t -+ 200G 1 Tk 2R 4 ) 28. 63% +24.57%
(20.11% +20.71% ) .38.20% +16.21% (32. 08%
+23.80% ) F1 40. 12% =+ 13. 58% (30. 51% =
15.46% ) ,

J7EAT R I, 3 AR BR A K ) T
WEAFENAIMEERAMEREGREEES
(P<0.001), LR8N 2 2 A K (P >0.05),
MIE 4 8] LI, 7E R — L3R T R R
THEPGE R S + L B L RS, RS L
T B F v (BPE R ZErf ) 38 0 AR T 25 BR IR V2 40
W FEH B A o 33K U6 B A R X SRR S B SR
K, FEARHE T FE Y AT LR B TR, IR E T
LA, T (ELHE T H RN S ) BB {6 1 30T Il
B KA RIZIAR AL Salamanca %17 8 ot 5
ST R I, I A B O R ke % ] A
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Fig.2 Seasonal dynamics of soil respiration in southern subtropical forest of China
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Fig.3a Seasonal dynamics between soil respiration(S +

L) and litter fall in southern subtropical forest of China
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Fig.3b Correlations between soil respiration(S +
L) and litter fall in southern subtropical forest §f China
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T S I B B B AR AR S R A B, S
BF \MF #1 PF Ji %) & S 4 M B CO, 38 843 31
H:597 + 129 736 + 187 A1 582 + 181 gCOz/(mz .
a) , B A T U 75 0 % -+ SE 0T W A ok, AT UL
VEY B B AMRBER Y CO R I AR 2 F %
%ot - HENT R £ TR

PR Y R LA R R 1 AR R R 2 15 AR AL B 3
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Fig.4 Differences between the influence of rainfall event to soil respiration in southern subtropical forest of China

8 T R ST S A /N PR AR 1) 2 R LM ) ) - ST I
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Table 3 Correlations matrix for contributions of litter fall to soil respiration and many impact factors in

southern subtropical forest of China

A IIT IR A (AREY ) TSR TS om R R IR MRS MR EE
% Y0t -+ HEDEIR (1 BTk ( BF) 0.52** 0.28* 0.24* 0.25" ~0.21*
% 3 4 HENR IR 44 5Tk ( MF) 0.35%* 0.16NS 0. 10NS 0.13NS 0.11NS
PRYE P15 1 VTR B ST (PF) 0.76"* - 0.487" 0.37°" 0.41°" 0.44""

NS A ETE0.05 KET B EH KL « AR AMIAF 0.05 MR FE KT + » REHMEIEF 0.01 MMk BEKF
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X B A BRMR U P X e R o) TR B ELRE A T R 983

£4 BTAHFHRAEDN TETRSANTHES
ERESESAEVWHEANENEXRAY
Table 4 Correlations matrix for monthly contributions of
litter fall to soil respiration and rainfall, average air temper-

ature, litter fall in southern subtropical forest of China

+ HERR I A (bR MR FHAUE HETEAR
VA3 TR 1Y BTER (BF) 0.72% " 0.46" ¢ 0.62**
A& BN ORI (K FTER(MF) 0.477 " 0.33 0.51**
JHYEY A SRR (9 DTk (PF) 0.687 7 0.66**  0.67**

;NS RETE0.05 KFETLBEMI; » RBAMAMEXF0.05 88

FEIKF; o x ARFAHRNEKE] 0. 01 AR B KF

SRR . AMEIRNTRIBFFT AEH B, BF F1 MF 7%
Wik AR L PF g, Y C/N HHENRR 2, 5 F
Syfi BRI B A1 MF A AR 4 S0 1 Wy B L
PF 25, BF Fl MF 18 % ) %F 1 398 07 0 ) 57 ikt . 3%
T PR, TmA RS B RIESE L 3 A
PR 49 A ) R R R 9 0 1) 2 B A T AR 4k
), F L5 45 R0 4 7 0k SO I SRR £ 2 YT B0
BB H R R B, o WA
MRS ARG S R R R UR L AT 8 i 3%
TR IR EL T O R S FECR TR 0 I R 4
PR (1) TR B IR 4, M v o AR R L RO K
FISCRB0 T -+ R 0RE B B /D, 3 A2 R v 5t
- SOPO SRR A — R E R

HTFREYE ST LR, HREA—Z
Fopi2 e T LR ERIR S A0, RERRIR LR
FE WSR3, U808 + S IR BB X D L IR BT AR
Akt FE R BRI B WA BT F SRR , SRR A1
BAEL BN A EME A R+
CO, i & 5 AF 926 R 8 s BF MF 1 PF 3 FhkIR
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temperature on southern subtropical forest of China
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Contributions of Litter-fall to Soil Respiration and Its Affacting
Factors in Southern Subtropical Forests of China

DENG Qi'?, LIU Shi-zhong', LIU Ju-xiu', MENG Ze', ZHANG De-qiang'
(1. South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, China;
2. Graduate School, Chinese Academy of Sciences , Beyjing 100039, China)

Abstract; Three main types of Soil respirations(S + L and S) in southern subtropical forests in Dinghushan bi-
osphere reserve were consecutively being monitored over 31 months by the approach of static chamber-gas chromato-
graph techniques. Research shows that: annual mean contribution rates of litter-fall to soil respiration in the mon-
soon evergreen broadleaf forest ( BF) , mixed broadleaf-coniferous forest (MF) and coniferous( pine) forest ( PF)
reached 27. 82% 33.29% F136.35% respectively; Moreover, all three types of forests displayed the same season-
al dynamic features with the peaks contributions of them were from April to September, which accounts for
71.87% ,61.89% and 70.39% of annual total contributions of litter-fall to soil respiration respectively. Soil respi-
ration(S + L) had an obviously positive relationship with the seasonal changes of litter-fall input( P <0.001; And
soil water content had a significant impact on the contribution of litter-fall to soil respiration in the three types of for-
ests (P <0.001) ; Soil temperature had positive correlativity with soil respiration flux, though it has no distinctive
relationship with contribution of litter-fall to soil respiration; the contribution ratios of litter-fall to soil respiration on
rainy days were 28. 63% ,38.20% and 40. 12% respectively, which were significantly higher than those in the
sunny days in the three types of forests.

Key words: Southern subtropical forest; Soil respiration; Litter-fall; Contribution; Affacting factor.



