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Study on soil respiration of the lower
subtropical successive forest communities

YANG Qing-peil'3, LI Ming-guang?, WANG Bo-sun?
( 1. Institute of Applied Ecology, Chinese Academy of Science, Shenyang 110015, China; 2. School
of Life Science, Zhongshan University, Guangzhou 510275, China; 3. Libary of fice,
Guangzhou Worker’ s University, Guangzhou 510900, China )

Abstract; The measurement of soil respiration rate was carried out by CD-310 portable photosynthesis system
and its appendixes in two successive forests serial,coniferous forest ( Pinus massoniana forest) and coniferous
broad-leaved mixed forest (P. masoniana-Schima surperba-Castanopsis kawakamii forest),of the lower sub-
tropical vegetation in Heishiding Natural Reserve, Guangdong,China. The results showed that soil respiration
rate of coniferous forest was 1. 650 ~4, 0 pmolCOzm?2s? and 1. 70 ~ 3. 950 pmolCO:m2 s for coniferous
broad-leaved mixed forest under natural conditions. The relationship among the soil respiration rate (SRR),
soil temperature and soil relative humidity were obtained as, And this function was used to estimate annual
soil respiration amount of these two forests according to local meteorological records. As a result, the annual
soil respiration amount was estimated as 31. 027 tCOzhm for coniferous forest, and 36. 629 tCO2hm2 for co-
niferous broad-leaved mixed forest,the later was higher than the former.
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Fig. 1 Daily changes of soil temperature, soil air relative humidity and soil respiration rate

during summer (left) and winter (right) under coniferous forest and coniferous

broad-leaved mixed forest in Heishiding Natural Reserve
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Fig. 2 Relationship among the soil respiration rate,soil temperature
and soil air relative humidity in Heishiding Natural Reserve
a. G R # 4k Coniferous forest; b, # BB 3 #k Coniferous broad-leaved mixed forest,
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Fig. 3 Relationship among the soil respiration rate, air temperature and air
relative humidity in coniferous forest in Heishiding Natural Reserve
a, O R # #k Coniferous forestsb. 2 # BB 3 #k Coniferous broad-leaved mixed forest,
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Table 1 Results of multiple regression analysis on soil respiration rate
of two forests in Heishiding Natural Reserve
R £ % Parameters HXRE
#iE A Models F Coefficients
orests A B C (Rz)
R=EXP(A+BX Tuit +CXRHpi) DR®HACF —3.779 1 0.071 8 0.0351 0.852 4+
REBZEKMF —1.9807 0.071 6 0.017 1 0.8855"*
R=EXP(A+BXTur +CXRHa,) ORmH#C.F —7.3356 0.014 6 0.088 5 0.826 5" *
RREBZEH®R MF —2.5280 0.056 6 0.025 3 0.814 2= *

¥t P<<0. 01 & B ¥ Significantat; ®, R N £ I IF % % Soil respitation(umolCO; m2 s1) ; Tsoil 7 £ 8 H [ Soil temperature(T);
RHou 7 138 S HIXHBRE Soil air relative humidity( %) ; Tair % F S il Temperature in forest( 'C) ;R Ha # F & S #I%H B ¥ Relative humidi-
ty in forest(%); A.B.C X & B % # Constants;C. F is coniferous forest; M. F is coniferous broad-leaved mixed forest.

WO SHENBESHTESEMER (LRsSHE K.

EBEWXR RHEXEXNESRER(FE2), Rc=EXP(-8.133 6-40. 064 6 X T.,-+0.088 5

HERL2BHRATMARRPXIEMKASL  xRHL)
FMEZHAE BH LR RERR XX, 1, (2)

- (D

Ru=EXP(-2.428 0+0. 056 6 X T,, +0.025 3
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XRH,, ) trerreesesrsesnisticnisesssiiese (2)
7E(D) ()R, R D RMAAMREER, R,

R AR IR R , T, #ROMBEE , RHou MRS S AH

SHB B .

%2 RAMARRPERTRREFESRNMNERFHXR

Table 2 Relationships between outside forest meteorological factors and inside ones

Evronmenal  HH o B Puremerers Coetnts
factors A B (R2)

{3 Bf Temperature MK CF Tin=AXTa +B 0.8155 2.5615 0.882 6 *

BEHKMF 0.798 2 2.896 3 0.910 4+ *

HXEHE R H. ¢ CF RH; = RHa, AXRH., +B 0.004 0 0.5830 0,921 5%+

BEHK MF 0.002 2 0.777 0 0.897 7

H.**P<0.01 8 ¥ Significantat; % 2, Tu 3K T B E Temperature in forest('C) ; T, J k5 B Temperature out of forest('C) ; RH . 3k
AT M EBE Air relative humidity in forest(%) ; RHoy X 45 23 S X B Air relative humidity out of forest(%); A,B 3% & 3 £ #& Con-

stants C, F is coniferous forest; M. F is coniferous broad-leaved mixed forest.

#1995~1999 EHF HARF 5 FHARKE
BESD,.OXTERARATMARRIPRER LR
WA RS RR A WA A F KB NP4
SHE BT K F PR RE R (F 4),

4.0
8 ~

:»'QLE"A
R ,:.30
g.é g [
XE S M
%"582'0
iz,
-%—?) g_

0.0 C

| 3 5 7 9 11
H# Month

H4 BATARGRPXAHATNRAE
B3k 1 A 2 0F R R
Fig. 4 Mean soil respiration rates against month on
coniferous forest and coniferous broad-leaved
mixed forest in Heishiding Natural Reserve
M-$t iR IR 22 Ak Mixed forest; C -Z R4 4t M # Coniferous forest.

HE 4R, NFEA 7 FERE A+ Ay
HEEREARMN, _AEBAYNAERK, BER
ANy BT DA £ S H IR R B/, D R AR 0. 707
pmolCO,m%s™, #A B Z 4k H 1. 558 pmolCO,m™?
sHRERTHE. BEFTHEA FEHkRIG,
SEEWF R, BKZRRM, L WEKEARKH
%, HIWPEIR KSR, B 7.8 A ik g {E, HET
ZE A 9k 3.755, 3.716 F1 3.634, 3.603
pmolCO,m*s™ , IR FE I+ H , ZF V4w R &K
1 2.225 # 2. 634 umolCO, m?%s!,
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DEMHAEENE, T HANRER, AEYHR
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/N3 ¥ B9 1 Bh BEIR (N SUHE 9§ 5 2000 ; Reiners, 1986 ;
Weber, 1990; 42/ %5,1997;; 3k K R % ,1993),
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Fig. 5 Mean soil respiration amount from needle
forest and mixed forest against in
Heishiding Natural Reserve
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RIEAHRABAEA LERE(E 5., £WA Y
WE % B B [B] B9 38 46 AL AR 5 P IR R Y AR (L AR AR 2
A —B0, B0 2 B4 mF R B R, B R B 48 (28 d),
TR IR B AR, T RS AR AL IR 1R 3T AR L SRR IR
B4y 51 2% 0. 753 tCO,hm? #1 1. 658 tCO,hm?, 4
SR ELEPIRRE 2.43% M 4.53%, 7.8 A&
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BB K, DR IR L W R &4 508
4, 426.4. 379 tCO,hm? #1 4. 282.4. 246 tCO,hm?,


http://www.cqvip.com

448 ;W O Y

D000 http://iwww.cqvip.com|

24 #

A0 54 E R E R 14, 27, 14, 12% 1 11. 69,
11.59%, BAARFEPRIEMEHAES L
PR 31. 017 tCOhm?, A ¥ 2. 585 tCO,hm?,
R, ol B ARX AN EY L RFRE R
36. 629 tCO;hm?, A 3 3. 052 tCO,hm?, 7 — 4
1249HE. A RMARCHERD B LR
FEOR B ARG AT R PR AR — B R HER
28 7.8 A%.7 A &4 R (tCO; hm?) 4. 282,
4,426,8 A4r51% 4. 246.4. 379, B 1 BU7E T %
B2 H4r, 4504 1. 658 # 0. 753, 4iBA 7.8 A K
FEREBEAHEMTIRMEYMREANENE
;AR TRESMHMBONEwEs. BRA
HEITRTRBHEMBHEXEZH, DIERK
398 1o o 5 SR B 8] B9 352 B LA RRTR SS AR B L —
HHUBXHBEMSEMS T RFRERE 7.8 AR
AR T A REERA . X R shE i LLE S &R

18 5 B /IME B9 L3R IR, By R AAKI B K AE /B /ME
Wy 5. 3, M EBRMAKNN 2.3, HEB K. A
RHDRERMHANELRTIRERSZINALERF
B8 111 (Reiners, 1968),

3.3.3 HEAFE R AWK LR PR IR AL
BUANEESHMERZNRERTHE GE
D, ATEFHE, RNEHMAMRENLS
tCO;hm? . %R K B, B & 4 [ th # B, ZRAkBE
HHRHOEFREZA M MAOGEYS, LER W E
T5 85 RO S [R) S Y 2% 43 9 R IR () 48 4 45, 1998
hia BH %, 2001 ; Kudeyarov #1 Kurganova, 1998),
X P RS BB B, G0 A SE T A4 A N R S AR SR R
REREAXTUETHEBEIRFERNTFRE(R
R, 1997), HRMPHIAIEHALERELES
H, YR SESREN T EFRELARA R
—EHR.

®3 EHEEEN-LREESRIANEFRRE (B4.1COzhm?)

Table 3 Annual soil respiration amount of major land ecosystems in the world

W5 RUEH

No. Ecosystems

LR

Regions

PR Bt
Soil Respiration
amount(tCOz hm2)

¥k B

Data source

1 EEHHATMBER M Russian Jaiga b B #F Noth temperate 1.83~22,00 V. N. Kudeyarov, 1998

2 BREHFEIMMA Quercu forest in Tennessee of U. S. U, R #F Temperate 17.5~39, 05 Liu SHGUZE ) ,1998

3 dbmdib R A AR Pinus tablaeformis forest in Bei- I3 R4 8. 66 Liu SH(X 4 %) ,1998
jing mountainoustemperate Mountainous temperate

4 dbaE i B #F 3 #EHK Betula platyphyila forest in Bei-  [l1#b iR #F 11,32 Liu SH( 4 %) ,1998
jing mountainoustemperate Mountainous temperate

5 At ET Uk R HF 1T ZKBE Ak Pucercus liaotungensis forest  [lf#b 8 #F 14, 31 Liu SHC 4 #%),1998
in Beijing mountainoustemperate Mountainous temperate

6 db B #HF &M (F-H) Temperate forest in Beijing B Temperate 25,07 Sun XY(FhEFH),2001

ST ARE TR DRMA AN 31,017 This study (A& B 3T)

Lower subtropical coniferous forest in Grangdong Lower subtropical

8 JUARE WA MR R M Lower subtropical conifer- ¥ #4F 36, 629 This study (&K #F35)
ous broad-leaved mixedforest Guangdong Lower subtropical

9 M5 4R el P HE Ll M T AR #u# Tropical 33.16 Wu ZM(R 1 R),1997

Tropical forest in Jianfengling of Hainan island

4 NEHIR

(DRAXEEFH CL310 FEAASERAER
SR HMF, ERA XSRS UARSE . MES
RRANMBRRPXEERFIERMNHMRERE
ML RFREL, NEERER, TEMA L E PR
B AERT/N T AR B IR 3T HK £ S R 3 R, T AT H
ZNAFRHFHERMEATES.

(DBEFBE L TP R (umolCO,m?s* ) B

T iE) 24T AR 4L, 2 A B Bk b B R K 0. 707,
PARRBAA R 1.558, TRMAR L 8 AN TP
R RP B A 3. 755, MM MIBARKALHNYA
SRR AR KM 3. 634 MIMTET AL, ERY
HEDEMA LRI R R R 2. 585, A B R
TR FERY 3052, GHERHTHE. TeEER
AT RS AR BEE AR R B, R BB AL
B, BRI A AR E T OB mWELX THREK.

ORATERRY X FRAREE I L 40P 0 35
ZARERTHHA, ESBREM L RSSHTE
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¥y 1 PR 85 31. 027 tCOhm?, f1t IR AR

FEH R R R 36,629 tCO, hm?,
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