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Abstract; Soil respiration was measured in a pine ( Pinus tabulaeformis) forest in Tianlong mountain area near Taiyuan city
for a period of about four years from April 2005 to December 2008. The purpose was to investigate both seasonal and
interannual variations and relationships between soil respiration and both soil temperature and soil moisture. The CO, efflux
was found to exhibit pronounced seasonal variations mainly controlled by the soil temperature. The highest CO, efflux values
were between 6 to 10 umol m > s ' in August whereas the CO, lowest values were about 0.5 wmol m > s ' in winter and
early spring. For the four years (2005 —2008) the mean annual rate of soil respiration was (4.71 £3.74), (3.08 =
2.91), (2.96 £2.58) wmol m > s™" and (2.12 +1.54) pumol m > s™", respectively. The four-years overall mean was
(3.27 £2.95) pmol m *s™'. The difference in the mean annual soil respiration for the four individual years was distinct.
The cumulative annual respiration C was 1103.5, 882.8,918.4 gm > a ' and 666.3 gm > a ™", respectively, for the four
years (2005, 2006, 2007 and 2008).

The relationships between soil respiration and soil temperature at 10 cm depth could be described by exponential
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equation, with a determination coefficient (R*) of 0.39, 0.60, 0.68 and 0.71, respectively, for 2005, 2006, 2007 and
2008. Compared hereto, the soil moisture dependence on soil respiration was less pronounced giving annual R*-values of
0.31, 0.25, 0.13 and 0. 02, respectively for the four years. This indicates that soil water content, taken on its own, was
less effective than soil temperature to predict the annual course in soil respiration. In the summer months, however, distinct
effect of drought was found to reduce the soil respiration by 50% . To be able to predict both the soil moisture and soil
temperature dependency four two-variable linear/non-linear models were developed. By use of those models it was possible

to predict the soil respiration as function of both temperature and soil moisture, with a R* ranging from 0. 58 to 0.79.

Key Words: soil respiration ; soil temperature and moisture ; correlation model ; Pinus tabulaeformis forest; Shanxi Plateau

ST R SR A S R G R SRR CO, B R B R, W R BRI R KB B> — " AR
[FAES RGN I COBMEX T T Mkl A S RERNE I k- REEFIEFEEZNE L FRE
BRGEA, TR S SRR 2/3 LY, BRI R, SERSARAS RN AR AR S R AR X
HBRGEERIHEY  FABHESREEA L E REFHAYEMEEDZ , 1% 508 5 sk 4281k
M B AR DR X BRbR A A5 R G IR BT Y — B B e . R RE b, 2R Mok B i
HAPE AR , TP IR R B A AR AR . EKIRRE |, 20T S BRSO, LI R
B BB 0 KSR AR 1 o R ST AR 1 AR AR T AR A 25 R G0 Y 4P I X T oA A5 B X 38, €O,
HEREAIEFEENE X,

THAS (Pinus tabulaeformis ) J& BEIRPEH GREH AR, T2 400 TR EARICHLIX . 117 & R AR b i DX bA 43
fif) 12 R K, B TFHEK 800 ~ 1800 m L™, o5 1L PG b i AR A 30% A Lo 4RTT,
H AT A bR 1 P I B ST OB 55/, B[R] W I R BP0 o B3 G X2 b, DX JHI WA PR b PR - 38 1
AT —4E R (B R SR B AEBR AR (LA R RIAE G I T A (LA R SRS I T E R, 46
R KA E N, TFERAPR . A CGET 4a FEADI, B1E: (1) T AEHAAAK TP 127 4EPR
54k 5 (2) A AR AR Y A5 nP I  B J HAEBRAR AL 5 (3) F 5L - 3PP I 5 438 I B RN K 4 B 56 AR AL, 43 #ir
TR SR F KRR . I LTS R T 2B 4 5 R AR b X FRpk 13 CO, BRIk &2 1 HE i A B3 2
Rl S%

1 #RERZE
1.1 A5 XA

R XA T AR 2 30 km R JB 1L HARED X, AR 2.6 J5 hm? ¥k 780 ~ 1470 m, X NSARIE
B T R R BT RS . H 5 X i B TR 0 1971 ~ 2000 4E 05k, P HIREK &R
478.4 mm; B K F/IMEFEHIFEKE5R 1995 4E () 808. 6 mm Fl 1972 4Ef#) 256. 6 mm ; [ /K 8 4F P4 e A
¥, FEEPET8.9 A, KAMZESH,FFHRE 10 C, &&H PRI 23 C, BIET Ah;&IKA
FHRIEA -6.4 C,HIEL A

KL B ARG R BRARBETS 50 TR 1350 m DL E & KiE . Mvk SR 90% U b, s
BEEMFRABRM Bk A B (Pinus bungeana) FHI ( Platycladus orientalis) o ZRARHIAE B 45 55 07 - AR
HEO0.9 £h  EREEE 10% A, EARZEE10% £, HENLIME L, HEEEAR—,50 ~100 cm /£
fio REHIEIR 1390 m, P db, R 2 ~3°, I AR 30 ~ 60 a AREER A RIR AR, B H942 (15. 56 +
4.95) em, W= (13.7 £2.3) m, FRARBEE 1125 #k/hm’ . KT HEY) F B4 WG YERE - ( Myripnois dioica) F55 4%
35 ( Spiraea fritschiana) , T EAE 5% o R TFIAEHRIEYIE BB 2 ~3 em, #ih+ZEE KT 50 om, +-4%
HIZAE N (1.38+£0.03)g em >, +3ERFK B (T HER ) }(20.82£2.16) % , BEHRSEH(1.76 £0.40) %
1.2 BFRFAE

http ://www. ecologica. cn



6368 £

Bt
i
b

29 &

1.2.1 3P E

TIEOFIRCR A LI-6400 (R4 X0O0 G 1E RS 6400-09 =M . 760 XIRBENLLEE 3 4 E A,
[ 2 ~3 m, & 3 A PVC FAE 58P0 .+ 38PN & — MR 7E 10:00 ~ 11:00 Z[A]i#17, A~ PVC 3%
MWE 1,3 MEIR, 3L 9 B, B EVE N B 3P IR . 340 A0 I 5 5 3 0 STk o 002 B i) A
2005 424 H 22008 412 A, B4 3 A EA)(2005 44 A LA) FFig,12 A EAZR. K12 A8 E
1R, HA A2 ~3 K, 2005.2006.2007 F1 2008 4E43530 5 21 .24 23 YR F1 16 1K,
1.2.2 FEFEFNE

10 em WREER) IR RS A 00 HEEHREE . 7205 + 580 I 4 W] KR R R B A
PVC FR[HE 10 em A 04, RS A shic % HEE . 155, 2007 4-F12008 4E%F 5,15 em G Y 3810 B
HAT TR

FABET L (105 C)MRE 0 ~ 10 em BREEM H4F7K 43 W2 H PP ) [RIES 728 PVC SRR £ 4545 0 ~
10 em REEH L3 M &KE 3 ANER,
1.2.3 BB

J5 2250 Mt TR AR AR PR 2 5] T 38 RF IR (R) 3R BE (T) M - 80K (W) BER G HFEER . AL
PEERARZ M 7 AR 43 A7 T3R5 398 IR B B A3 IR 5 33K 40 2 ] B B R R O AR 5 SN I R
HIFEHOR R TR IE REO TR T 0 IR IR B BURE TR 3L ( Q1o f8) s IR E IR R R T B IUG L IEITF
W25 - SR B A K A DA B S R . BT T S ISR
2 #R5ITE
2.1 HHEREE KRR 2 R AR AR L

A1 R hpabih R EE (B 1 A) 33K (B 1 B) F IR (& 1 C) E bR E., 5HA
i IX BB 5E 45 SR A — 3R, IR B 3K R LSRR B RO B B E T AR R
ACRHAES A (& 1 A) , KBA T AR RS, BEA R 87 8, 38R B B ARME H IAE 12 A A
3AM 0 CEL  BemERIAE6 ATaRI8 A LAZE, 217 ~19 C, BREZEKMTREEFIBEERY
M) , 3B BE A BN BB A 4 NI A IR B T R AR PR L 2 RA K . 10 em IREERY 1 38F
KR R4y 3R : (11.99 £5.18) °C(2005).(10.95 £6.08) °C (2006) .(10.26 +6.06) C (2007) F1(9.99 +
6.12) °C (2008) (£ 1),4 MEFHFRENFHEREAEZES (P = 0.71) 4a T3R5 1 SFHE R
(10.84 +5.81) C,

51IEREMZET AR, 2K HFET AR BREARR, BB R(E 1 B), BKE
TR I, B BRI R oK, 30K 7 B BRI, A R PR RBIAE S KEUT . 13K FETE
MR PR 22 5 U B . 2005 4EFZ 13K 7B, EAK S0 WA fn, — B 4ERe B0 4501 12 A 6y
2006 N FRI N BE LK BE HEREVBAR M E MK ER S W#EHEG2007 £ H T E—ELFHEY
HIREK B3R, FF LK i i H R R K BKF (R REHE)  lEE R BT, M2 KR ERE
K,6 A LA EKG TRERIKME. 25, ZMKEm, H8K4TFis BT, — B RFFER R K ;2008 4R 1)
B SHEFEMAHR , % LER Ko MEZE P ERE Km0 H a2 a0 180K 40— B4R 8w K
B2 B TR R Bamss), REN £8K kA HE TR B AIE F 50K 0 B2
KM% (E 1 B) o 4 MIEF LK AR EA L FRR S FEREY LK B A B TR R
i [ R0 T B BE B T R 22 [ /K 21 5k ) B[] TR 7K 58 BE . 2005 ,2006,2007 F1 2008 4F 4 387K 73 9 - 2118 43
BK(14.43 £4.97)% (13.71 £5.92)% (19.76 +7.35)% F1(17.35 £5.67) % (£ 1) , MEIE K (16. 24
+6.49)% . 4a LIRS HEEERMAZE RIREE (P = 0.004) ,{HEFERE LK FEFBREAR(ELD),
2007 4 ) £ K- HME R , 5 2005 4571 2006 4F ) 118K 43 25 57 .35 ;2008 451 88K o 5 HAh 3 N4
B KR EHABES
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Fig.1 Temporal variations of soil temperature (A) , soil water content (B) and soil respiration (C) in 2005, 2006, 2007 and 2008

TP R B MEN RS (B 1 C), 3 A LA, LERERR, RE IR 80K — B8,
(B2 + 0PI CO, HAERFEBAR/K (0.3 ~1.0 pmol m™*s ™' Z[]) ;3 A Fa HIWREI1H LA, RE +
Bk 4y FRE (B2 L IEEI CO, EANE] 3 pmol m™* s ™' 24536 A FHIE7 A LA), HIREE X KME B EH
FUbE— oy H 2T 508, ok EAXT A, KB, TR BE —E R, IF A X B&EK
6. 8 A b HAaImZRIG, Mk B3N, +3EIFI CO, KB (6 ~ 10 pmol m™* s '/ 47) o ZJG,RE +1%
KRR K (B R BEE T IR B T %, 4R IR CO, BR[MEE 10 A LA 2 pmol m™* s ™' 24
11 A8 12 A4, LR EEGE 0 C, HIEIFIR CO, IRMEEZ 0.5 wmol m™* s ™' R/ ME , KB L IIPIR )25
ARk B A7 IR B AR e, (B2 K SRR B ZR ) IR Akt IR PR AR A

4 AN R 4 - SRR I B K I AR BR AR 4k, 2005, 2006 , 2007 F1 2008 4E + ERF IR CO, fFH1H 43 51
(4.71 £3.74) (3.08 +2.91) . (2.96 +2.58) pmol m * s 'HI(2.12 +1.54) pmol m s~ ' (F 1), MFHE
H9(3.27 £2.95) wmol m~? s~y FEAMTE 4a [ PR EF EE (P = 0.048) (HAERKZER AR,
2005 F1 2008 4 1) - e IF I 2% 5 5 2, 2005 ,2006 F1 2007 4F2% 58 B2, 2006.,2007 2008 E £ R R B ZE (F
1), 2005 F1 2006 4 f) T 3BIFICF-BIME R TG 2a E, AR FRRER 7 A0 ZRTEARBK,8 AmZE+
SRR B S fim 52007 1 2008 AR B A B i X RRAE < BR 2007 4E 8 H 2 H BB RS, BRE IRk 0¥
BB RFIRIE IR . 2008 41 B Z=REK 8,7 A0 A0 8 A iy 138K 43 /N T HAth 3 N 4EMy, 13RI
NN T H AR o

ABFFEIE BTPA PRI + P CO, SFHMEM (2. 12 +1.54) pmol m™ s ™' 5[ (4.71 £3.74) pmol m > s ™',
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BT KRB FACGERIE . 40 Khomik SE7EANE K22 KM (Ontario) FpERXS L 7 IR ASHR 1 3 IF IR 2a )M &
LERFW], HIEIFIK CO, 7£ 0.5 ~6.9 pmol m > s 7' Z[A]""® ; Rey 2575 3 KA v AR M AR I 45 (9 4F + 301
CO, SFEHEHR 2.9 pmol m s, CO, kG 7E 1.35 ~7.03 pmol m s ") Vincent ZEMI5E K 9 N EEM T
HEVEIR CO, F-HIMEMZ 1 wmol m ™ s ™' F] 10 pmol m > s ', Subke 4 7F 7 [ By & — 1~ BRI Z AL Mk ) 5
)+ ERFIR CO, K7 0.43 ~5.15 pmol m > s ™' Fr KAH7E 7 A . Kang %%t i B — M EAFBE AV -+ 5808 B
17 °C A8 f K H 4 IFIR CO, Y9 7.32 wmol m ™% 7'

4 AN E AR 3R B OR B (B 25 7, TR 1) 4 B 22 R R 5 R K B HL A3 AR R TR TS B8 3K g3
(CHREHEZFM K 5) ARIA K, W1 2008 £/ 6 H 1 3K i imy , T80 IRt b5 K, 43 1) A& 2005,
2006 F12007 4/ 2.8 2. 2 f5 1 1. 6 i ; [F4E 8 A iy MK 7 Bedik, 13RIt 5 A%, 4371 )2 2005 ,2006 Fi 2007
E[R H 1) 38% 52% F153% . FIMEZE K257 fER TR FERRER N EEREZ —, HAbX
HIBF ST A 2Bl HRE . Epron 2™ 7E3k E RSNt — N FRMKAE S R G 62 MIBTIE KA, LRI IR LA B B 1)
FPMEFRERE R, E M 5T 20 IR B BT B, T IA e Rk & R A 1 25 R 5 i T
W AEFRAS LA EE R . Savage I Davidson'™™ fBF 5Tt 2 B, + 40P R 4 PRAS (b Y F B R R 2 B % 30k
S92 R R . Gaumont-Guay 2517 ANy , T RAEMRE + 0P R AL S RE P RAEFR AL A E W B E
HIFEF . FRMAESRG HEPRAERR LR R R Z B0 F R 50K 2R 5E 2+ 80K 5
Xof TSI AR RS I 5 o (HRIRA T i 1 3B IF IR I AR B A8 AT Fe B AT KA , A4S A R K 4R 1 13
P IR 0 €

x1 4N NEFELEEE . T HKS L EFRAGFEHE

Table 1 Mean value of soil temperature, soil water content and soil respiration over four years

4E4y Year n T(C)* W(%)* R (mol CO,m™2s71)*
2005 21 11.99 +5.18a 14.43 +4.97a 4.71 £3.74a
2006 24 10.95 +6.08a 13.71 £5.92a 3.08 +2.91ab
2007 23 10.26 +6.06a 19.76 +7.35b 2.96 +2.58ab
2008 16 9.99 +6.12a 17.35 +5.67ab 2.12 +1.54b
2005 ~2008 84 10.84 +5.81 16.24 +6.49 3.27 £2.95

% Duncan ZEKMIEER, FHMHEGAMHFE FRFERIE0.05 KFE EZRAEFE  Test result of Duncan’ s multiple range; the mean value

followed by same letter is not significant at the 0. 05 level

2.2 IEPREE KRN

AIGE A SRR I RE I (] R 2 7E 10:00 7247 0 Rey SFIA R A - 3P i AT LA fRLAR 3 - 45 1 119
HPIE ™ o FobAs K B M SR I A0 5 42 SRt 1 DAE X — 0 o b, AS B9 PR S 4R % 24h
AP IR 3ME T A B SR R I BN R, A 3R B A S 3B iz H i HF 394, A
(R LAXT LA YR B, BIATAG A 59 i 2, AR AN B O 4F e i B8, o 1 A .2 AMIER 3 A%
12 A EPFERE (R 2) . ATUEH 4 415 CO, BB R A W B NFTHERELFR . £5FR
%, RFERE, KFRZ. RANEZELRTEH K LRPRE ORI, sAFRRRIE,2008 4 LK C &K,
7 666.3 gm™*,2005 4+ R C ok, 1103.5 g m ™, 30 2008 42 f5 o 4a % H HiFcK 14 CO, B R
2008 4EHBLTE 6 Ay, HARFMIHIAE 8 Ao 1I3RIPIR A4 FRAL b 3 Z 2 Mk K H 5 & 1 3K
AL BRAE , 4R B ] R 2= 1Rk 22 57 R i S - SRR AR PR AR AL R B R N . T3P I 4B 22 5 2
F 6 ~9 Al HIIPIR A2 RE AT . 402008 48 ~9 A ) R E A HABE Ay 19 50% , RAKF KK+
HEK 52 EZFE . Borken % ZE M E MBS th KW, H 2 1) 3T 52 AT LAGE + S0P R C 38U/ 160 ~ 260 g

-2 -1
m “a

2 3t X A MR )+ 4 CO, 4EBE L C M 666. 3 3] 1103.5 g m™*a ™", 5 FT4R3E M9 45 /40— B
Davidson 5575 ) B %1% ZEM ( Massachusetts) 157 1 3C bR ¥ >4 b ) £ 38 0F I C & 530 g m ™2 701 850
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g m**! | Buchmann 7E4EE 4 MBS AR E B TP EI(E C R 710 g m 2 a7 Wu S8 EK H
L3 X £T AAPRI A2 B H3IF IR C 24 1017 g m~*a ') Khomik 251U 5 4 3 26 /10 45 K % K ( Ontario )
TRIFE Y 3 ARE AR L3RRI C B 4RI 767 ~911 g m a1 815 ~935 g m 2a ' Z A" ; Rayment FI
Jarvis ZEJC 7 ZRHK 8 IMEEHLINE 9 CO, B C B 152 ~1310 gm > a ™' SFHy{H N 896. 1gm > a '),

#£2 2005.2006,2007 12008 £ 5 +IHEWR CE (gm~?)
Table 2 Monthly C totals (g m~2) of soil respiration calculated from field measurements in 2005, 2006, 2007 and 2008

) 1A 20 38 48 SA 6A 1A sA 9A 108 uA 1A A
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Dec. Nov. Total
2005 17.4 17.4 10.6 32.2 50.2 53.3  116.4 330.7 237.0 183.1 27.2 28.0 1103.5
2006 12.3 12.3 10.5 29.3 73.1 66.6 100.8 239.1 182.3 110.9 28.9 16.7 882.8
2007 26.8 26.8 47.8 54.4  40.8 91.3  181.7 236.3 109.4 80.3 11.2 11.6 918.4
2008 9.7 9.7 17.2 41.8 54.5 149.0 93.4 124.4 98.8 52.7 12.8 2.3 666.3
2005 ~2008 16.6 16.6 21.5 39.4 54.7 90.1 123.1 232.6 156.9 106.8  20.0 14.7 892.8

2.3 TR S5HSERFRXR
2.3.1 5+HBREMRR

2 A2 4 ANE RIS TR R MBUR E . FTLUE Y, T3BR BB, - I i 28 Ak i
BER/IN, SR B e e i, SRR 7 T B S, X — 4 SR S e R A R A — 3 A
KAMTR, LR AL R T AR LR B E R BEASE, LA TR E R R M 4a 4
211 0.39(2005) 0. 60(2006) 0. 68(2007) F1 0. 71 (2008) ;4a [ 4 FREAEE S| K R*E H 0.59, 20052006 .
2007 F1 2008 4F 130T I M BUBPETS 8L (Qy) (B4 512 3.10.4.41.4.05 F15. 18 ,4a £FHIRITER 00N
4.31, AT TR B A SR B X P R (1 22 5, S K I E B R AE K (5 AME 9 AK)
MEHEA K (ERA ) #1700 B . S5RR, FEERKS LB EX L HErFREFRAE, Q0 EN 6.50
(R* = 0.44,n = 34) , T A K3+ 39008 B X 40P R M9 /E AR B 88, Q4o fH R 3.06(R* = 0.18,n = 50) 34
KW QB B R TR, BMRIRN ) Q0 [ER TR IR Q\fE. Janssens FlI Pilegaard 4 441 & i +
SRR IR AR PR IR BE (B o 12 T ER BUG i R B, T 58IR BE AR (1 Q.o fEL R T = YA 4, 28 ALY
N 1.3 ~23.1, BAKK Qo8 H BZE H KA T RMHKE . AR K, HREY—M LK MEX AR,
T IK S AT, FETT R Q0 fH. SRS T HIEFRK &8 1/3 £04T /) L3R IP IR I & 6 317 1 4Bt
FH 4 EER 0 fHM 3.10.4.41.4.05 F15.18 #4n%)] 3.72.5.65.4.30 F16.01, 33— FH T 5K 45
Xt Qo (BRI

ABFASEN Qo ERTLIRTEEZ A ES R LI O\ BRI AE 2. 47 HRESKEHCCIR IR
L5 RAR—BL, 0, Davidson ZE7E IR W M AR [R] BOBIFFE S A8 BB Q.o fB7E 3. 45 ~5.6 Z AP, Gaumont-
Guay SFEME KM AL BB RFE S EIM Qo fE 3 MEM /7 4.1,3.7 F1 3.6, B A B B I 4E PR 28 fb ¢
AP F/NESENS TR PO S R [ R 5 T B SRR RS R, R R A A AR AL A Qy
B35 1.25 ~3.23.1.43 ~3.48 F11.54 ~3.68 Z[H] , % ZFH) Q, HEATHEZE, FMEEERKE LGN
HREY Qo fHA 510 3,075

SR B TR B X - S R R R R B K . DR AR, BE SRR EESE  Q, FN R fHIE K
Khomik %5/ 2.5,10,15 cm F120 em FREE ) 35900 B2 (H 5 Bl 2 i) L8R AE 4005 FF 4519 O\ fELA 3. 6 3 i
#]12.7"" , Borken 2% BN, X4 + IR M 0 3N F 10 em B, QoM 1.95 EFH% 3.50"  [H g 7E [F] — b
A, IR BE AR b B B - S TR BE R3S sl D, TR TR Qo TELRETR BESS K. ABFFEH,2007 4E K1)
Q1o fEXF L R 7€ TR BE Ry 10 em,2008 £E 2K 15 em, 2008 45 Q18 BB 338 i T 5 TR B 14 fin SR 30 L 1 vy i 4, T
2007 A XFEHE(ERS) .
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Fig. 2 Scatter plots of relations between soil respiration and soil temperature

& O AN AR 2005,2006 2007 F12008 47 i S BHE , 4 5 2k A0Sk KL S AL SR 435124 2005 ,2006,2007 1 2008 4 K45 5L
AL @, O, A and A represent measured data, respectively, in 2005, 2006, 2007 and 2008, and the thin dot line, the thin solid line, the
thick dot line and the thick solid line in the figure represent the fitted exponential functions, respectively, for 2005, 2006, 2007 and 2008 data

*3 TRTERENQ,E
Table 3 The Q,, values from soil temperature at different depths

5 cm YRJE Depth 10 cm YRJE Depth 15 cm ¥EE Depth
A4y Year
R** Q0 R? Q0 R? Q10
2007 0.62 3.12 0.68 4.05 0.55 3.24
2008 0.74 5.12 0.71 5.18 0.74 5.70

* AT R Determination coefficients of the fitted equations

2.3.2 5+HUKGMRER

T8k R HFZT AT LRI R-T X RA R A EER N, 51K S5EENERML, L1
W5 3K S A M55 . 2005,2006,2007 71 2008 4F 4 3ENF IR 55 + 36/K 43 56 R 5 R R (B 4514 0.31,
0.25.0.13 F10.02, B AR T LIPS L HOREX R RME (K 4) , ULIIEA K bR £ 398K 4% + 35
IR AR R /N T 38R B PR R

BRI 2 3 K 43k SRR 19 53 M A R BE X - SRR i e B ., (R R R LB ) LK 4
TR LA B f K Xof A A5 PR i R AT SR B B AT I o R R B, X4 43I B AR PR R AR R T, 15K Ak
2 10% B, TIEIFIR AT 50% . B 2=+ R IR (A 3 S BUEEAR - 5K i . HE BT B J5 BREK
f HIEIT A BRI, 2005 4F +HERFIK CO, R A fE i BLE 242d (11,91 pmol m > s71) | K& KA 1E
215d(10.85 pmol m > s ') #1220d(10. 54 pmol m > s ') ;2006 4+ HERFIK CO, fy 5 Ko fE H FL7E 228d(9. 99
pmol m % ™) | R ELAMEAE 249d(8.93 pmol m > s ') F1239d(8.46 wmol m~? s ') ;2007 4 +3EREI CO, K
BB 213d(11.24 wmol m ™2 s7") o XELHE KA+ HEPFIRAE SIMERT 1 ~2 H NAE MK EBIA %, 2005 4F
8 A HIEIFIRA R SRS R BB EZAE —EXFR. HT AR B KSR HIIF % m e AR, R
4 A 1) AR R BE S B AE KA AR AR K A 43 AT 00T, A5 SR R I 43K % 1 SRR IR 5 e A AR KA R
NS, (R = 0.38,P=0.000), MiEAKHAEE (R = 0.01,P = 0.55), {BA 330 B P IR AR 0 3=
B IR R A AR A KA, T K e R E SR R A A K . T HET RN £
NP IR SR AR R T 0 B T R R T R 4 R R K A R RN, RO R R R IR
WAEYESI BRI ZLR G B BMEAE R SBEAM T, B2 LK 0w r] ge B #2m 3 v i 1) 2 K
£, (ARWGE TR LA R . EEREA T ILF SRS W2 s in LA R A
B AR ARG SRR B AR RN & A ST G R0 R i 4 J PR (R et ]
AR KM A — 2 B 5T >
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Table 4 Regression relations between soil respiration and soil moisture in different measurement years

4E4y Year
2005 2006 2007 2008 2005 ~2008
n 21 24 23 16 84
%’%ﬁ,ﬂ R=0.419 W-1.3343 R=0.2469 W-0.3047 R=0.1272 W+0.4498 R = -0.0374W +2.7715 R=0.1289 W +1.181
Correlation ) ) ) )
. R* = 0.31 R°=0.25 R°=10.13 R®=0.02 R* = 0.08
equations

2.3.3 SHEREMTHRENE SRR

SFHMIRAF T IRE (Y +- SRR SE PR b S BRA2 3R BE | 3K S LA R E A R TR R IR 2R R
HIZER o TR HT AR I 5 39 BE B 5 R I, S BR 32 397K 7o B 00 s B I, — 3 B SR R B, Ul
B £ 3K 3% SR IR AR A AE Y o TOe R T IR R B 56 RAR A 1R R T IR K
SRR R R R BR E B B T S AME R VTS ARG eh, R 2 N REFI AN IR 4
PR B R A AR 3 1 5 IR B R K 0 WS SRR AT T, A

LAY R=a+b(TW) (1)
R=a +bT +c W (2)
JELR AR R=al" W (3)
R =aé"W (4)

AR Jg P CO, AE (pmol m™* s7')5a, b, ¢ ¥HHGREGT, W M5y SL I ) 1+ 3 IR
(°C) Mk (%)

SR FARAIAR L, 4 R AR e R R (EIH — e RRBE AR R , 3R BE N 1 K Ay BB A R
TIRIF R AR 58% ~T9% , RIAFE &7 BT L P R ER PSR = (R 5) , SRS E MER
18233 0 AR RN R, BTG SR R R B B A R

®S5 THRRSIHEERTHASNEEXRTE

Table 5 Combined relationships between soil respiration and soil temperature as well soil moisture

285K & Linear relationship

£k 5% 2R Non-linear relationship

44} Year n
R=a (TxW) + b R=a+bT +cW R=aT W R= ac W
R = 0.0318(Tx W) R = -7.220 +0.445T st o 2 e
2005 21 ~0.7218 +0.457W R = 0.0197 W R = 00312
R2=0.72 R = 0.69 R*=0.70 R2=0.75
R =0.0236(Tx W) R = -4.511+0.309T B ok w0765 . N
2006 24 -0.3298 +0.301W RZ- %(;39570 we R2- (()).oise we
R? = 0.80 R*=0.73 R® = 0. R*=0.7
R = 0.0099(Tx W) R = -3.818 +0.349T s 070 .
2007 23 +0.6721 +0.163W RZ— 0.0517%3 W° R2_ 0. 103¢% 45T 0.
R =0.75 R = 0.79 k=058 K =0.72
R = 0.0133(TxW) R = -1.249+0.23T it o e 1
2008 16 - 0.0104 +0.62W RZ— 0.0147% %4 W R2_ 0. 0080 1887
R2 =0.70 R2 =0.73 R* =0.76 R =0.70
R = 0.019(TxW) R = -3.778 +0.361T o2 0501 o st o non
2005 ~2008 84 +0.0827 +0.193W R =0 0347222 We R = 0.042 W
R? = 0.60 R2=0.57 R =0.62 R*=0.70

Bl 3 JESCIME 5 4 FhoC R 7R (FE 50 TRANE R eR BORIE BORE R B8 ) 715 2 0 B0 i 5 22 BE I 1] B9
AL . ATLAR Y B BaR 22 B, KRG 2ETE £2 pmol m ™ s ' JEEIN . 4 M7 2007 71 2008
FRTIRCR Y4 T HAb 2 A4, 7T BE S X AR I LUK X R ER Ko BAKRE 2 MR ERRTR
MR ATEEMEE R . RIS AT LA H , PR Rk B L e i, oK o 26 18 T ad m AP IR, T 7E w5 7K
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S Rt T SRR R (18] 3) , R D8 B R i S B T S 3K 20 A A 3PP IR B BR ) PRI SR o 3Rk — 3%
FIRR FET Rk T R0 17 R X B0k 0PI 5 R BE 9 S R, 17 24 55k £ 39K 4 b
SELERFIUE PO ) o AR S I fr B PR SRR ( T-R ML W-R BERL) DL R A T - S Ry 245 2R
A] LA H, FOUIE BRRY FT0 -t S0 18 AT LA o R 1 BSOS U7 397K T BB AR g X - S M iy e £ 0 - 97K 2 ¢
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Fig. 3 Course of the residuals of soil respiration over the season

3 #ig

A DX IMAN AR ) PR B B B TR, B4 BEERK, ERERE R R . EEMRIEKS
X L IEF I B B B I HIER . 4 T0E S0 L 5EFIR CO, FAESEBE 0. (4.71 £3.74) ((3.08 +
2.91).(2.96 £2.58) pmol m > s ' HI(2.12 £ 1.54) pmol m > s ™', 4a ) HIEIFIE CO, M F-H{H K (3.27 +
2.95)pmol m~* s, HIEIPIR HAEPRASILEA B 4 N4 4% CO, Bl C B4k 1103.5 (2005) .882. 8
(2006) \918.4(2007) g m™*Fi1 666. 3 (2008 ) g m * , KA ) + NP IR B 29 R B/ IMER) 2 5.

TR 5 R B R S R AT VRIS R B R R . LR EE T AR AT LA R L IR IR ZE A
1L 39% (2005) .60% (2006) .67% (2007)F171% (2008) , 5 TIEFFIRH)ZFETARLS HEIRE K ZET AR
IR RAF L, T8RP I 5 43K 7 B 56 RABXTH 55 , 133K 7 i B 1 3P IR 2= A8 (b 1) 10% ~30% A=
K K50 %F LR A B, A K H R EE ERIEH . EZERNHK0 252 B EP R
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HHERRXRRFEME 4 NIRRT DR A 00 1 580F 0% ) 2755 48 1k, 1 5808 B Fn 4 4%
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