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Dynamic and fractionalization of soil respiration under three different land use/
covers in the subalpine region of western Sichuan Province, China

CHU Jin-Xiang' , ZHANG Xiao-Quanz' " (1. Institute of Agro- Environment and Sustainable Development , Chinese Academy of Agricultural Science ,
Beijing 100081, China; 2. Institute of Forest Ecology and Environment , Chinese Academy of Forestry , Beijing 100091, China) . Acta Ecologica Sinica ,2006,26
(6):1693 ~ 1700.

Abstract: Carbon cycling is one of the most important processes in forest ecosystem and it is closely related to the energy flux.
With recognizing the environmental effects caused by atmospheric carbon dioxide, there has been a surge of renewed interest in the
carbon cycling in soil. Soil respiration is the loss of carbon from soils as a result of both microbial activities and root respiration.
Soil temperature plays an important part in determining soil respiration rates.

The study focused on the responses of soil respiration rate to soil temperature in 3 land use/covers in the subalpine region of
western Sichuan, China. Soil respiration and its daily and seasonal changes in Abies faxoniana primary forest, and Picea
likiangensis var balfouriana plantation and cropland were measured by means of closed-chamber IRGA technique. The spruce
plantation and cropland were established or transferred from the primary forests in 1960s. Each type has five permanent plots.
Within each plot, three sub-plots have been set up, one with litter being removed away and one with root being cut by trench
method. The different treatment of the sub-plots allows us to estimate the respiration respectively from root, litter and mineral soil.

Results show that CO, emission from root system accounted for 22% of the total emission from land surface of the spruce plantation

and 29% in the primary fir forest. The respiration rate from the spruce plantation and primary fir stand reach the peak in August,
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while it comes forth early in July in cropland because of the farming works.

Since soil moisture is not a limiting factor, CO, emission was mainly controlled by temperature. There were significant
correlations between soil respiration rate and soil temperature at 10cm depth. @y, for respiration of mineral soil was 2.44, 1.82
and 2.73 respectively for spruce plantation, cropland and primary fir stand. The annual CO, emission rate from spruce plantation
was 43.93 thm~2+a" !, of which 72% was from mineral soil and 6% from litters. An efflux of 26.07 t*hm~2+a"! from cropland
was observed, most of which was released from mineral soil. The annual CO, emission from primary fir stand was around 33.95 t
‘hm™2+a"!, of which 61% was from mineral soil and 10% from litter.

Key words: subalpine; land use/cover; soil respiration

TEFREAREHMESREERBEANFEIERNTZ -  BRALFEFIXHMEREREIBREANXBES
#aEY, ELRTLHBEZAXENSK, LTETPREN L ERNEERLER, HRRSERNEE R
BAZRBAHRPHRBEHEZ—.

HAMBERITE T HA L EFERBIE , MEAXFERFERLD, (VERFEFRED BHFHEA S ST
Bad. ASCEMEX)ITEERILARK 3 MEXEKN A AAEE S XA TR L EFRASHERENHEHN
EHARSFT LHMAM I BB R TN LEPHROE R, MR TH L EPRERTEFREN AR, N
EBRANRERBHEREERURFKE, G ARE R SR E PR ARV EEBEREERER,

1 ARMWIEHRRAE
1.1 BFRBXBEL

PRt XA F D)1 A BB R T B ARX , b4 31047, R E 102°427, H4R 3242 ~ 3323m, J& T 7 8 %5 J& 1) P )1
AT ERNRUKRAX, HERFEEW,LEZXLTHR,1 ABEN -8C,7 AHERA 12.6C, > 10CHFH
B4 1200 ~ 1400°C , S FEK B4 600 ~ 1100mm, &K &9 1000 ~ 1900mm, R E XM LM SR, REBEEE
HTFHE BREMBEFREBRAY, LB AR 20t X R AR B0 8 A2 R 35 K ( Abies faxoniana) ,
20 RS, B T RS RARE S, FAEMBBRERR , FBZA A TIHRMRRKRER, TERFKRE
JIIPG Z5 ¥2 ( Picea likiangensis var balfouriana ) . 8% K7 Y& ¥2 ( Abies squamata Mast ) Fl €1 ¥ ( Betula albo-sinensis Burkii)
% L EWAA B A F (Rubus) B 1L (Acer laxiflrum) 41 % T M0 ( Acanthopanax giraldii Harms ) 8U% A ] F
( C. divaricatus ) \ J& I 3 8% ( Rosa sweginzowii ) . 1€ D3 ( Eu onymus porphyreus) JI| T % LU % ( Quercus aquifoliodes )
% BEAX T EL BME( Thalictrum) & K ( Cacalia) A BR(C. montana (Lam.) Bernh.) & ( Carex) MK 2
BER%E. FHEMKPIFTARLIRITL A 2 (Abies faxoniana ) A £, BE L B K IT & % ( Picea likiangensis var
balfouriana ) L ¥ ( Betula albo-sinensis Burkill) , ¥ B H KB &2 F ( Rubus ) B £ W ( Acer laxiflrum) (41 & M
( Acanthopanax giraldii Harms) B4 K] F ( C. divaricatus ) % , & B G BB B ( Thalictrum ) & ¥ 2 ( Cacalia )
&,

1.2 BRI

1.2.1 H#HiRE RBCORENENNEBEKES E LB, 3 BOH B 4& 4 8 = 2 A LK (Picea
likiangensis var balfouriana ) AR $bFIY% 2 IR 18 #K (Abies faxoniana)3 Fp L FI I FIE E KB, EH AN LB PIRE 5
MR, ERELARE 1. s ALIHRE 20 14 60 FRMFEHBMARREBATEFH MR, LHRBEEH  EER
Do KR 20 WA 60 FRMBHRMARREIFEMB, S EUMBEE BERNE, N 199 EFHEEMHREE.
AR R EEFR BRFRAGEDZER, BHEMIEE 3N 2nx2mBEF .. £ 110 FTEBEE%EY
B(AB),ERIERFE;E2MHEFTHEMNATY 0em, SiB A RR, BHBHNGEEFSNARSE,BE
BEEE;E 3T RFRRENTE, RbPRE2AN 2nx2m MEN ,EE 1 MHEFHHEAENE;E
AT AEEN B, = SR R B HT DB R 2 % T,

1.2.2 TR EEEHAXSKZETFRHNE 1HETRERMERASISERAKETAN €O, HHE
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(IRGA) , 1l 22 {X #8 & LI-6400( LI-COR, Lincoln, Nebraska USA) it LI-6400-09 1 3 I M i % (Soil chamber) ., 7E&
YA B, BRRT 24h K 0 %E 2B (Soil collar) i A H3EH , BB FEH 3 N, MAMX K EYERE K
BRA, MR EM R TR, RAEERER 10en. 5 10ecm WEAZHER I AR T HREEAN 8em,
R R RN R EHY TR, RO BRI RNFAEY . S0 24h WVEE, L EFRERSK
ERRERERHATE NTBATH FEEREN I ERDMERKEP N TRERY Y, WHE
2004 SFEAY K (5~ 10 A4)#4T, A WA 1K, WM S K, £F WA, N 6:00 | 18:00, 5 2h
WE 1K,
W 52 - 3 g 0 T R 4 Rl &, B L1-6400 [R50 % 10em #IB AL E#E SR (BEHEE 10 cm BSR) -

F1 FEBDEXER
Table 1 Characteristics of different sites

BR W Slo R )k W EE .
L , 1 >ope N o HRHE
S Elevation Slose £ gradient Mean height Diameter at breast Stand density c

i ant cover

ite type (m) ope face (°) (m) height(cm) (trees hm2) s
20 #42 60 EAXV S A2 A LAk Spruce plantation 3323 NW52 20 14.3 15.8 1860 0.9
K H Cropland 3252 Sw27 8
BB HK Primary fir 3242 SW30 18 36.7 46.2 587 0.9

1.2.3 THEFREHSHKITE

(DZEHRMBERP LERPREHAINITE LHEPR, R EELSIPR, BERE A ERETEH
CO, M, FERFERATR B FH L ETFRABEY MR 3 AFHY . A B ERRWAFRER, H
EHEBMERERETWEHE BETAHES ML K FRER.

R = R, —- R, (1)
R, = R, - R, (2)
R, = R —R -R =R, + R, - R, (3)

KXH,R R, MR FFIRBAFRER 7 F LR RERMBEEY S EHEBGESR; R, A ET S Co,
HER R %, BDZEXT BB 7 R M B ) CO, HEBUE R R, W ERMEHZ Y E R T RER R EBRFER
T B ORI AR R, MR R R AR R L RS E Y R HE R

()R PR & 20 50 T 7E R R B SRR b e LT B A b 22 59 CO, HERIE 3R A8 BD A A b 2
R IR 3R R, 7E %S AR B3 P I B CO, HEBGR REBI R & i+ JErRE R MR R MR g R A L EFA
WAE 2 1E
1.2.4 MEREMITE REHENFREDBEMAE S8km, IR 1833mm) S5 WM ¥ 1971 ~ 2000 4 1% B
PR RIH, HBEEEREAR 100m, KBTHROICCHEE, HEHIRMKXKA LY EREIE,
HEMBEY BN EARGEMRSENXR, T EHBE YR SBHRE ., R 2004 450 W HIERE
STOKRIES X R SIS 10em B K XE:

y = 3.3924¢"%* R* = 0.8077 (4)

KH,y R 10em M1 ; « HEMEIR, MAZARITERTHMX A FY 10em iR, %57 R+ BT
WHEEE 10cm MR EHX R, ITERP R EERE, FREBEYHR TR 500 & fR R 0Eg 5
THEWRKES T ERRFREMNSFRE,
2 RS54
2.1 IRERPFIR & SRR A B
2.1.1 mEMRMRERRAFRS IBEAPRMLLE BmTERZERERSTIERT NS EYR, M
ERANZHILT BEAFRERBSBEREK, CTL2ETZEREAFRELEERK, HRNEEERTR
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FHOM ATRAE oY . B HEHER
MREEHWBREATR, BERRSHEMMA, Eip
E ERETREREBATH BREPRINET,HEH T
RERTARRN R4, ot H —F2FEREL T4
BRE FHORNITENLERAETLRBB AR
W% o

M EZERTEL (B 1), B TEWNBRO, KB
BHHRERER, (DRITENSERBE, EEWR
BHFREANRET, (DXITBEEREZREH A, B — &8t
B, BREMFET B SR IE —EBE, ()Rt
BAERFZBAME, BEAFFGHRRERE+ 5
BRR BT G RAAER, L(DORTBEERIEEK
(LB, FLBT o 4 S WP R G L B B 4 AR R E IR 7 £
BEWR S SRR, R ERENBRBRER

R348 T AR A O 0 X LU R O R S R ) R E
(DA E R & 58 80P 0% 89 5 4 E BE AR B 18] 19
AR 2, B AT B A2 A T ARG A2 R 86 Ak 4y
FIEMREL 127d M 79d, (DR BELEREB L,
AR AR IR R 4 B oy 3R BRI 229% F1 29%
2.1.2 RWBPREFR G LBEEFFRA LG KL
EREHBRRET L ETR, EEYEKSZOER
R AY R LB w, Wl AH, EEKS, fE
KBS HE L b R CO, HE RT3 38 70X 8 BE #b i 33
RERABE(E?2),
2.2 IEERIR AL

ME 3 ATLLE S, 3 M R R R B
S A4S 10em 3R A A AL HEA B, B
ZEATL R AZ R 56 KB 10cm 318 35 L 18 R
KOEMUETBRAZEI KRBT 1C, TIESPRRH
BAROHEREE BB/, MABDE FTUES L
Pt E ST, 10cm iR (E F+ B R 2 R B0 B, £ 3 Bop g
R BEKX,
2.3 FEHRMBTHE

TN TR A2 5 46 AR £ 308 5 0P 0% 3 R J
REWEMG 5L TR RINE 5.6.7 H 4 B
EF ES ABBEIATE, S GBS TR, 54
B 10em BN BT —F, Matht %
B RERNBEEMEE T ABEE, BT 10cm 48
W, X5 7 ARKRRFTHH® BELEDEE
EXRLAE 4,

—h— ZEHWK Picea —B— B EHFir

20 -

B 15k
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Wi 1R X 3 Days after root excision (d)

05 L

1 BRERFEE()RITHEEL

Fig.1 Changes of CO, emission of trenched plots calculated from equation

(1) at different times after root excision

—& ZEH Spruce y = -0.0014x2+0.3579x— 0.4887
R2=0.6281
~B-¥E# Fir y = - 0.0039x2+0.6032x—5.6736
40 R2=0.6625
u]

o Df
30

20

MRIRAEL BFERE S (%)
Percentage of CO, emission calculated

1
50 100 150 200
Wi R X 3 Days after trenching (d)

from equation(1)in total CO, emissions

-10 -

B2 WHREARNPORHTEESSPRE ST
Fig.2  Changes of percentage of CO, emission Calculated from equation (1)

in total CO, emissions at different time after trenching

£2 FHEKHBRBIBE CO, HME BB HE

Table 2 CO; emission rate on cropland surface in growth period
(pmol C()z'm'z'swl )®

BEHRTE CO, HEM & %

FUR N ] CO, emission rate on cropland surface

Observation date [oE 4:0F=3T) Xt BB £ $h

Planting plot Contrast plot
2004 £ 5 A 29 H May.29,2004 2.95 (0.84) 2.54 (0.69)
2004 £ 7 A 10 H Jul. 10,2004 4.61 (1.66) 4.23 (1.57)
2004 £ 8 A 14 H Aug.14,2004 5.18 (0.78) 5.01 (0.30)
2004 £ 9 A 17 H Sep.17,2004 2.92 (0.36) 3.09 (0.63)
2004 £ 10 A 27 H 0ct.27,2004 1.91 (0.37) 2.10 (0.43)

ORASAMEENFIYE, S P MBIE N IR A E Average value

for 5 replicates and the numbers in the parenthesis are standard errors
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—@— 10cm Ht# Soil temperature at 10cm —O0— M E G ER Total CO; emission rate on land surface
—O— REMR A K Respiration rate of root system  —A— § M FE K E Respiration rate of mineral soil ‘

—A— WEW W HOH ¥ Respiration rate of litters

% 10 ZgATshspruce |5 2°[  %# Cropland 14 007 weEmsEe |0 3
9 | G
S 14 16 4 Ng
3 8 43 95 8S3a
Q
é 7| . 13 128 413 g-a
g 6 12 90 gg
£ sl 12 &r 12 §§
i 2004-9:16 2004-9-17 2004-9-23
3 o4l 9k 41 85 HE
- 11 4+ 1! 7
2 ol I ‘::r% 8
g 2 L1 L 1 L 0 0 1 L 1 L ' A 0 8.0 11 1 | ! 0
S 7:00 11:00 15:00 19:00 7:00 11:00  15:00  19:00 8:00 12:00  16:00 20:00
9:00  13:00 17:00 9:00 13:00 17:00 10:00  14:00  18:00
B fe] Time

3 EEAIKCRE AEREKTRPRARSNEER 10em RO B EACRA S TEZHFHE)

Fig.3 The daily dynamic of soil respiration rate and soil temperature at 10cm depth of spruce, cropland and fir (average value for 5 replicates)

—W— 10cm 3 Soil temperature at 10cm —[O0— 15 /PR FE % Total CO; emission rate on land surface
—O— AMBLE R Respiration rate of root system  —A— §ffi LW IFFB g & Respiration rate of mineral soil
—A— W% MHBUEE Respiration rate of litters
16 - Z& ALH Spruce 7 25~ & Cropland ~12 Y pgEmskEe )8
12|
10 45

20

15

10

5

FIRPFREE CO,
Emission rate (umol COy/(m?s))

0 I 1 £ 0
5-22 07-01 08-10 09-19 10-29 05-23 07-02 08-11 09-20 10-30 05-28 07-07 08-16 09-25 11-04
H #f Date (month-day)

10cm #i# Soil temperature at 10cm (C)

B4 ZBALKKE BERERLRPREER 10cm B HFEFHECRA s TEINLIIME)

Fig.4 The seasonal dynamic of soil respiration rate and soil temperature at 10cm soil depth of spruce, cropland and fir(average value for 5 replicates)

24 THPHRE5REHLRE

WA LTEEENINEA, 7R LEERERS 10em AHBHEAEEE, RELERRE 5, BEHM
KEXRFLUTEH - HBEH SCTHE 15CH,3 MEMEREY Q EFHA : B ALK, 2.4, K #h,1.82;%
EIREK,2.73,

X EBKBREFT AN EAERAFBEY S BHEREES W RIBEE FREHAXR(E 6),
2.5 TEENRE

BRECEBINT T EEPREES 10cm AHBHHLER HEYSBERERS ERSENHE
KT BERBEFREBES MBS R, BHRBE KA FY 10cm B EMNA FHEHESE
HAHRAFTR BRZEAIR RBAREEGAREBAREFNIRERRERESE, s ATIHKL
MUV CO, A 43.93 t*hm™*-a™ ' , KM K 26.07 t:hm *+a” ' , BB FEBEMK K 33.95 t-hm™? -2, HPFH
THEFRE, ZZATIHKS R 31.64 trhm™ 2™, HEEK 72% ; B2 EHBEAFH 20.87 t*hm*-a™', 5 61%,
AN TS LA TSRS R EFRAE, SERFREAERMER 9.66 t-hm™*-a™', 5 2%,
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BEATH .84 hm 22!, 5 29%, AP HEDIRERMEIREL , ZEKPH2.62t:hm™* 2™,
& 6% ;KPR 3.23thm™*-a™', 5 10%,

g
=]
1

8 " A Z## Spruce y = 1.3008¢098% R2=0,7843 A ZHHK Spruce y=0.0675¢0-1124 R2=0.695

=
¥ O A3 Cropland y = 1.2906e%95% R2=0,5768 & O % Fir y=0.0066¢3005 R2-0.6783
&% A WEH Fir y=0.7994¢01004 R2=0.5752 *c‘i' Ls
3 N 8 1s
8% ° “ &, % o
E'E & g3
s -0 ®E 10|
- b
%g ! 5 o w =
g = /'&F E‘s
K3
EE o B2 os|
®E 21 a gy
HE g
|- £
b % 0 | 1 | i 1 J
0 1 L 1 1 —J I~
o 5 10 1s 20 25 12 14 16 18 20 22 24

10cm #13% Soil temperature at 10cm (T ) MR UR Air temperature near ground (T )

Hs5 ZRALK KB AUREKT R RFRERS 0my B6 FUATHMEEREHMENIMRB CO, RESEHE

VL ES SERHEXERS
Fig.5 Relationship between CO, emission rate of mineral soil and soil Fig.6 Curves of correlation between respiration from litters and air temper-
temperature at 10cm of spruce, cropland and fir ature near ground in spruce and fir land

3 itig

(1) AT R AZIR ARG R ROF RS TR SR R AR ENE, B ET RGN
{E{R K. Behera % H B 245 A B E AVH T AR I0 X 30 7840 R PP IR 5 £ 3 PP R A9 50.5% " ;D9 %5 F1 FH [F]

—EREMXTREATFRYX MM EFANLEXAR, FTREEAEIXNHAETAERN . EALTESELE
PRX EREER S RSB B ER M E R E X 50% ~93% , 3L ARTE 62% ~ 89% Z [8] ; 7E iR HF
HIX, A AOX— BN 33% ~ 50% , 4F M AKFE 35% ~62% 2 18], BRI BLIE R 17% ~40% ;3 FRH , X
— BN, — R 12% ~38% 26, FERA THEYERRANGEFFERE" . i TEAMEREFRM L+
PR R A B R ZEBR £ — B LB AR, 2% S0 X R R A b T B HE I OB DT AR A Y 2 5 HE
EXRTEREAFRGE, B TFHEEHRRAZAERMBIBIAK CO, BRERASHRMBIZT, FTUMMLE R SK
Fbr@E™ . Fet, 78 AR R VR A B EHR SR R IRRAT S ML FIESERBAT, MLRRESREHN,
X X XY 45 SR B — S

(2) 72T B e 3t W R R, R I K BRI A 2 B3 RAF L 3R CO, HERGE R A/MHE . X
REMEROXSEPRABL BEAFRER/N, 55O AW MEEXARXNEK, KAXY
A BN HRED - ENESER,EIETHRYRAXCRFHME  WREEE RN AKX
RBEEREZORMHBERBES, LN HBRABRER L EHEDEIRENEIBEHESRE S A HE
FULBRBECEIDHRAPRIETT 4ME, ot A TFRELEAAFORS, REES KRN, XREBHA
HeMUEREEEER,

Q) 3Lk + P RERY HEMEEY R AL ESHMANARERERAY, WAXE, K E;
HFER . AFK, BERMMIETRERATHBEEELATHRAERAA, XTELE A LAMELR
B ERR, KA EERNIME, S HRBENEWAHE AL SRR R R . a4
VESRENESBOREERS AR SER TIE PR REER NS e d TTUEZEESKH
S E S, MR B R LR R R B IR R B E . A TR S A AR b 1 338 0 0% R
BT 5.6.7 A BEE EF,E8 AN ABITE, MAMBKN L ETFRERET ABCLEINEEKE, B R
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i IE R K SRR, + AR B o AR A HUIE B K B R 78 £ A Y RE SR, DR HE Y
S IR , B T a8 - SO 08 3 B L e A L X gk s AR T AR M - PRI R R B {H L 10em HUR KB B E
RAETH I

(4) +EEERNEHAYH L RSMERES CEEYWIRBEYHERKREHE BRANFRERS
., TEAVES SR LEMEYES, LB Co, BRAFEFEENEA, £—EHEN, LER
EHARBNERT L EFIENYEAEXRE, F2ES ToH. SEERELFIIMKRN, FREARS
ZRME, KT R CO, HEBOE MK, B+ SR B X R R T Co, HEMERHmE R,

Tt %Y A EHE COo, EE SRR RRBHHX RS , IREAKRBYREM T LERA, EHRIE
Ho10em B ER S X HERF W, B2 U, HEY S BAR CO, X5 A RABHOHXAERTTS
10cm Hi I8 B9 HE L,

(5) A3y CO, BB AR THM, XEBRE N ZAM N 20 2 60 FR TR, 23T 40a 9 F
H,ABRKBRC 2R, 1R Co, BHERBRLRSEMK, X 5ZREHFRAMSHA .

A3, T ELEFREELEAFREFSWLARERRN, BHA XX +ELSFR LT E
TEER AT, SEAIHRT ELREFREX LR ERERNE  XRZEATLEENRSBVIES TR
EHEE(E 3).

*3 witWENELR
Table 3 The content of organic compound in different sites{ g/100g)
AL Z ' The content of organic compound

Pt Site type

0~ 10cm 10 ~ 20cm 20 ~ 30cm 30 ~ 40cm 40 ~ 60cm <60
L1 AT Spruce plantation 10.98 8.42 4.94 5.32 4.13 1.52
¥ 12 R #G K Primary forest of fir 9.55 7.54 6.01 3.83 2.32 2.13

(6) LR ERSBEFEMBMNETRKENE S~ 10 B WMEE, L 2B E RN, BEGE
Rl B MARMERGEE, AZEEEA IS RRE ARG TR EREEENMR R 2R TR,
KX RBERMKE, LR ERIEFE, FHENESIRBHOEHEEEFRY,

4 it

(1) RASWAETENEFTEBIABRATR S L HLTFRMWEH, ZBATKI 2% A EHEARN
29% ,

Q) HEYLBHREES RSBV EHES B, L HPRFERNEHALS 10cm #HB KL
BB, FHEMBELEE 10em BN EABRE -, SEATHMSZERARF - HIPRIEEH 10cm #b
BYES6.7T AMZH LA 8 ARXBITE, KERE TR, Bl TZRANHEEINZ0E, K+
WA EREREMEAET AGHIL L 0en HBESEHEENT 1 MAEM,

) BEREW L EFRHXBEAEL, BSTREIT R EFRERS 10cm HBZ BHREEER, T
BEHBEMNSCLEAD ISCHE QH, ZHZATHN 2.44; k1K 1.82; B EBM S 2.73,

OMBERHLBZEZAIHRER CO, FFREH 43.93 t-hm*+a™ ', RHH 26.07 t-hm >-a™ ', A B
#3395 thm™* a2y HPFZHATIHEIRRE 72% KB TR EEIFR, 2% % BETHREFR,6%KETF
&Y 5 B HERG AR BIFR FERE TR L EFR B EEAEIRRE 63%KETH F HEFE,
29% KR\ T REFR,8% K FETHED S BHK

References:

[ 11 Ciais P, Cramer W, Jarvis P, Kheshgi H, Nobre C, Semenov S, Steffen W. 2000. Global pespective. In Watson R T, Noble I R, Bolin B, Ravindranath

NH, Verardo D J and Dokken D J,eds. Land use, land-use change, and forestry. A Special Report of the IPCC. Published for IPCC by the World


http://www.cqvip.com

£ 00O http://www.cqvip.com|

1700 £ & ¥ W 26 %

Meteorological Society and UNEP. Cambridge, UK, Cambridge University Press,25 ~ 27.

[2] Gainey P L. Paralled formation of carbon dioxide, ammonia and nitrate in soil. Soil Sci, 1919, 7: 293 ~311.

[3] LiLH. Effect of land-use change on soil carbon storage in grassland ecosystems. Acta Phytoecologica Sinica, 1998,22(4):300 ~ 302.

[4] Jiang G M and Huang Y X. A study on the measurement of CO, emission from the soil of the simulated Quercus liaotungensis forest sampled from Beijing
mountain areas. Acta Ecologica Sinica, 1997,17(5) :477 ~ 482.

[5] LiuSH, Fang ] Y and Makoto K. Soil respiration of mountainous temperate forests in Beijing, China. Acta Phytoecologica Sinica, 1998,22(2):119 ~
126. '

[6] LulJJ, WangD X, Lei R D, et 4. Soil respiration and release of carbon dioxide from natural forest of Pinus tabulaeformis and Quercus aliena var.
acuteserrata in qinling mountains. Scientia Silvae Sinicae, 2003,39(2):8 ~ 13.

[7] PangX Y, LiuSQ, Liu Q, e al. Influence of plant community succession on soil physical properties during subalpine coniferous plantation rehabilitation
in western Sichuan. Journal of Soil and Water Conservation, 2003,12(17):42 ~ 50.

[8] YangD, Huang ] H, Zhan X M, et al. The diumal dynamic pattems of soil respiration different plant communities in the agro-pastoral ecotone with
reference to different measuring methods. Acta Phytoecologica Sinica, 2004,28(3):318 ~ 325.

[ 9] ChengSY and Zhang X Z. Method and application of separate root respiration and microorganism respiration from total soil respiration. Advance in Earth
Science, 2003,18(4)597 ~ 602.

[10] Behera N, Joshi S K and Pati D P. Root contribution to total soil metabolism in a tropical forest soil from Orissa. Indian Forest Ecology Management, 1990,
36:125 ~ 134.

[11] D9 rr H and Miinnich K O. Annual variation in soil respiration in selected areas of the temperate zone. Tellus, 1987,39B:114 ~ 121.

(12] LiLH, Han X G, Wang Q B, et al . Separating root and soil microbial contributions to total soil respiration in grazed grassland in the XILIN river basin.
Acta Phytoecologica Sinica,2002,26(1) 129 ~ 32. '

[13] LiGF, Wang Y F and Chen Y. Influence to soil respiration, nitrogen fixation and anti-nitrification made by fermented muck and waste straw. Journal of
Microbiology, 1996,16(2) ;14 ~ 18.

[14] Caryle J C and Than U B A. A biotic controls of soil respiration between an eighteen-year-old Pinus rediata stand in South-eastern Australia. Journal of
Ecology, 1988,76:654 ~ 662.

[15] Kucera C and Kirkham D. Soil respiration studies in tall grass prairie in Missouri. Ecology,1971,52: 912 ~ 915

[16] Bunce J A. Short and long-term inhibition of respiration of carbon dioxide efflux by elevated carbon dioxide. Annals of Botany, 1990,65:637 ~ 642

SEIM:

(3] &% tHAAEANERESRELEBRUROT . AW ESEIR,1998,22(4):300 ~ 302.

(4] #HEEA, FEE. AR URIREAR BB CO, MBREZRIR . £5%W, 1997,17(5):477 ~ 482.

(5] XEE,THEZ, HFEHE AFILBEFFEARNG L RER HY4ES¥IR,1998,22(2):119 ~ 126.

(6] XBE,EH/# BRE,%. FUXAMN FEFHRE T RFRS co, BH . Aol FH2,2003,39(2) :8 ~ 13.

(7] BE¥EB X#2, XK, % NEEE LS REYHEEESX L REROES . KL RFER,2003,12(17) :42 - 50.

(8] Hf, HEE,B¥H. % REUTHRTFAEYESE L HFRAH AW SR E k8 AWEAS318,2004,28(3):318 ~ 325.

(9] BHEE,REN LREFRIRASHEYFRMR k5. IR R, 2003,18(4) :597 ~ 602.

(12] Z=&¥ $XE,EHE.%. SATRR— N RRERBEE DRACER S 38R GHME Mt B ES¥IR,2002,26(1):29 ~
32.

(13) Z=EF . EXH,KE. XEESHEFEE W% EE5 KA. ¥4 ,1996,16(2): 14 ~ 18.


http://www.cqvip.com

