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FRE BT LI6400-09 E#HZOLEE RN ER RS0 1 BRI R 5% WS & 5e B4 (Stipa krylowii) BEJF 2005 £5 HZE9 A
B TP AE R MBS R, BF R T IR P R LR TR B AR EHSFHERE T, S57R0,EAERKET, LK
P ER IR AR H 350 2 RIE R ; H SR E S /IME 2B B BRFE 10:00 ~13:00 #I% R 4:00 24K EH
BHKAE (0. 14mgCO,m s ™) AL 6 A 4}, B #H/MHE (0. 03mgCO,m *s ™" ) HBRFE 8 A, FEARE L, HEEEKBINE
b, 5 IR R AR IR R A FURR 7EAE KA SR 3 1 S R s KR il B 7 £ o BRS, MEA Kpl, EHE
FRAKEMLRESKE, EEMKEHRE L, R EBERZ W L IRFRIERRIRRE 7Nk 8 & KE (0 ~ 10em, 10 ~
20em,20 ~30em) \HMIBSTFISR. AF 2% W LBEFREAEKSZTFREARELRSKEMBBESLRKRER, P 0o~
10em I EKBRY MR FER LB REAEEREST RN ERTREREF, 7T LM AR IRFRERTR
M 51% ,
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Abstract; Soil respiration was measured by using a 1i6400-09 soil respiration chamber from May to September 2005 in
Stipa krylovii steppe, Inner Mongolia. Environmental variables including air temperature, total radiation, soil temperature
and soil water content were also measured during the same period. Our results showed that daily variations of soil respiration
could be characterized by a mono-peak pattern. The highest soil respiration rates occurred in between 10;00am and 13 ;00
pm, and the lowest at about 4;00 am. Seasonal changes of soil respiration can also be described by a mono-peak pattern
with the highest (0.14mgCO,m >s ") in June and the lowest (0.03mgCO,m >s™") in August. While air temperature,

soil water content, and total radiation determined both daily and seasonal changes of soil respiration, we found a significant
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correlation in the seasonal changes that can be modeled as R =0. 011W, —0. 005W, +6. 117 x10 °D +0. 038 (R’ =0.72
P < 0.001), where R is the soil respiration rate, D is the radiation, and W,, W, are soil water contents in the depth of 0
—10, 10 —20 respectively. The soil water content at the 0 —10 c¢m depth was found a dominating factor that can account

for 51% of the seasonal variation of soil respiration.

Key Words: Stipa krylovii steppe; soil respiration; environmental controlling factors

TP R A S REREF P REERY, R LB S RAZMRZHN EER LR, FHAESR
GAR NI B A Z SRR —, i T HIR A4 Y BRI FIRIMRE 3 EREEA B iR T H
ST 1S FREMAE SRS IEFRERNBI R RLREIEITIR S 5F T AEENMAFER, &
1+ PR B ST A T Rt an b, FEE PR R R Y M BRI R R 3k BAE B R
B RARDT EBEE R R S B R X AT T — BRSBTS, TR B e PR B SR
BEW, HE R A FRBESERLFEREES JEHRFER Y UAERERREEmR
RV ETF R T MBI T, AXERAERRETEPROMRETBETAUT I E B SFHHAT
BULI - S 5 H B2 A S DL R AR S (® 100000 e B A VAT B ) - SRR AR Ak B A R IR B R T
FAz gy 10216102 B30T gy N T 8IF B FR 88 B 3 3R B B s 3 B AT R IR A R O 3R
RAREREFARRE HEPE LT RTSD2 2 X 5548 7 0P 0 A A Yy 0 0 ot 0 0 B BT
JR 422020 ey R RO B T S P A A AR P 7 AR R R A
REHWAXRTEFRCEHRET KRENPIR LA, Bl T HEERES-MERNEYFLIR, REYE
EMEEMHERGESERNTY X TARE AR T 1 0P T AE A 22 me B 2% K 85 8] 1 3P i A8
SR T T A BR

AR RRF AT RERBERM TR ERER, FROEFERER K FER LR FE
BEFERS, REH 4.1 x10'hm’ , 2 52 EEH S ERE 10.5% , EEZ 400 TRE IURESERB T4
R 8 DR B R 43 IR DL BB LB R AU R P DR ™, E R SC T SR B R - 0P
BOBTSE B P R R AR S IR0 T 5 FRAT S B S D SR B R e AR B M TR 926, S
H P RS T Y  BR BRI IR RIS T LR R A | AL R D
B 3B IR B R PP TE MR SF AR HU R [R] , 3 Bk S O ik ) 28 A B 28 K %o 36 358 B S il g R AS [
gt 101 gk, REBIR TR F R IREA RS R E LRSS REFEREYHET, N TFLHE
INIR LB BSR4 3P, 32 mR A R RO R i R EE B

S, AT IR E N 5 R B S R R R X W S RETF E R AT A X R, B TEANERKE
HIEF AP BRI BEE , 7R s IR AT P R SR PP R AR R B VAR K s EEA T, 1R fome L P IR AR A
FRHEE T, N E R EFHITA T R EIRBRBCR EERE R
1 #H#EFpmE
1.1 REH R

WL FE S 7E B S RL PR SRS 58 B A 52y S U B [ AR 28 R R B AR WL 346 (44°07'N, 116°19'
E,¥#4K 1030m) , T 2003 4F BIFEAS 4, 100t A T 0 5 ol BB B JR IX ) P O3, ZE BRI A 1T LUK 23km
fbo ZXHSBEEEDNR T R RS R, FERADT, KR, H BRI ; R EEE, REZE;
FRERE, NRBE XFERME K FHS[E -0.1C, 7 AHFHKIE18.3C,1 AHFHKRE -22.0C ,
24E210CHRN 1750C , 248 H Bi4L 2 600h, JTLFEHI 90 ~110d, 4EFEK 300mm &4y, + 3B H y MAIGES
+,0 ~50cm A YURE & 3. 6% ~1.5% o IR EAWF A 70 R4 (Stipa krylovii) \FEH
(Leymus chinensis) & a7 ( Cleistogens squarrosa) "1 B & ( Carex duriuscula) V5 ( Koeleria cristata) ;JRAH —
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ST R EIAE Y, W0 XUAZ (Allium bidentatum) HAM-Z, (Allium tenuissimum ) 5% iy 2, (Allium mongolicum) % ,
1.2 F3ErPIRAE R 2 7 ik

BRI K LI-6400 fE#E XS4k 40 87 & 48 (Li-Cor Inc. , Lincoln, NE, USA)f LI-6400-09 +3EREIR = 4 B
BEAT 1 R T IEPFIRAE FAIE (2005 4E 5 ~9 ) . BRENEF—X, M PR -FEEEEZR LK
K12 ML FT T 12 M HIEF (M AR E LI, BHAR 10cm, 5 12¢m, 3T A 4% 10cm, 58 T 2cm) ; [7]
B ST HE 1 I PR BT B, YRR AR R RS, BBt SR SRR &Y, 3 IR R
BT, R g SEX LI6400-09 3B PR AE R E REBATRTIRESH, 12 A LEIMRRHETI
W, 2T ILF Y 1h,
1.3 J5E R

£ 2005 4ETL R AT F R A K BT IR R AW, it 258 5 B 15 H.6 H20 H.7 A 23 H.8
HA29 HM9 H 24 H, BV HELE 6:00 ~18:00 Z A HEAT H 325000, & 2h #47 1 (kW E , Hp &6 A
20 H(8:00 ~¥kH 6:00) 17 H 23 H(6:00 ~¥K H 4:00) #47 T 24h Y,
1.4 FERETFIM

TR EPEE AR (AR L) B8 2 50k B T E/N SRS E RE W 107 HEREARS (7 B
0,5,10,15,20,30,40,80cm,Campbell Scientific, 3&[F ) fll EasyAG50 £ &+ /K 2%k (4 )£ 10,20,30,50cm,
Sentek AH] , AT ) » ZIREFNEE LU SRS EHER B T/NVUEREE REH HMP45C 1R 18 & 128
#3(1.5m, Vaisala AH] , 752 ) K B89 % TBQ-2-B, WRZ ) 0. Sh, 24EZEZIN
1.5 Hgab,

BE AL FA/ERE T Microsoft Office Excel 2003 F1 Spss 13. 0 #4058 5o
2 GRS
2.1 HIEFPRAER H S

B 145H T 2005 4FAEKZEH(S A1SH6 20 H.7 423 H.8 529 HFI9 A 24 H) L 3EIFIR AL
H AR Ab AR R A B FR 3 BH R, HE 2 S IR E \Sem HIEIEE 0 ~ 10em HIES/KEBMEES, TUE
B, AR FWHEIN H 858 R PR 1B B shZS 3R Py ik dh 202 4k, 138 p IR 3k A0 {F 1
PLFE 10:00 ~13:00, 5/ ME H BB R 4:00 724, &V A 1 0P 0l 33 22 5 K8 53 5122 (0. 12mgCO,m ™
s7'.0.20mgCO,m *s ™" 0. 17mgCO,m ~*s " ,0. 05mgCO,m ~*s ™' 0. 13mgCO,m ~>s ") , 48 X 7 B9 B /IMEL 43 Bl =&
(0.06mgCO,m *s™" 0. 08mgCO,m ~*s ™' 0. 06mgCO,m *s ™' ,0. 01mgCO,m s " .0. 03mgCO,m *s ") ,
2.2 TIEFPRAER H S HERIE T

P& WL H 58 AT FER TP R RS FENRE T, S RIEE Sem HEEE 10em HEIRE
15cm +IEEE 20cm +IEEEF 0 ~10cm HIEE/KE .10 ~20cm HIEF/KE 20 ~30cm HIES/KE LI K BB
SHEZTTERMZBELBIHAHT (R D), ZREIVEEKTIINS A 15 HAAERKERIN9 A 24 H HEPRIER
FEZ BRI , MY A K LR 6 ~8 A A] 1 3Rrpif + 232 3R E AR ER. Hd 6 A
20 H.8 A 29 Hiy 3P/ EE 2B LUK HRMR , T 7 A 23 H 8 H3EPRAE AR = RIEEERR
SR, FNBEHERSM RS EERHEE O T SR BRSO 18 A
K 43R5 ma AR ZE R R A B 13 P R ER R , RRR SRS B TR E OO T X IR R B E T T T
B EIANT, R REAUK D HEEE S T EPGE R BE R R,
2.3 HERZFHEPRMAEMSE

TLIRA PR R KT IR S L AN A 2 B, 300 S BB 40 WL A 18] B 38 K (E
(0. 14mgCO,m s ~") HHFRAE 6 F 5, H HHR/ME(0. 03mgCO,m s ™) HBLLE 8 F 43,9 A3 XA FrElFt, 3
FikF) 7 A HARFRE R, TR IRERZ: 6.7 BRI 2005 4K T KK AT B,
M1 LA ,7 A 23 H,0 ~10cm 3R EFH{E(9.3% ) im/MF 6 A 20 H(18.2% ) , M HX &R IR
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Diurnal dynamics of soil respiration rate. air temperature . soil temperature at 5cm.soil water content at 0 — 10cm and total radiation at the
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F1 H[WNETEFREESHEETFHSTE S E R

Table 1 Stepwise regression of soil respiration rate and environmental factors at different days

A #§ Date [8] )9 7 #& Regression equation R? P
5H 15 H May 15 R=9.90x10 3D +0.08 0.89 < 0.01
R=8.42x10 3D +0. 039W; -0.51 0.99 < 0.01
6 H 20 B June 20 R=0.038W, -0.54 0.93 < 0.01
7 H 23 B July 23 R=0.006T, -0.033 0.82 < 0.01
R=4.89x10 3D +0. 0047, - 0. 003 0.94 < 0.01
8 H29 H August 29 R=0.038W, +0.54 0.97 < 0.01
9 H 24 H September 24 R=1.32x107*D +0. 029 0.95 < 0.01
R=1.30x10*D +0.53W, -7.34 0.98 < 0.01

R 1P I ¥ %R Soil respiration rate (mgCO,m ~2s 1) ;D ¥3EF} Total radiation( W/m?) ; W, \W, W, :0 ~ 10cm 10 ~20cm 20 ~30cm; 13 &

7K & Soil water content at ( 0 ~10cm 10 ~20cm.10 ~30cm) (% ) ;T, : SR Air temperature( °C )
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(BLIC)HET 6 H20 H(27C) , mRfEHt T 1B R A YRS , HE— 2R T T 8, RH K 240 il
TR AR Yy, DA T UL S 1R] By DB BRAE 6 3 20 H 58 A 29 HAI9 A 24 HAALL,0 ~10cm 308

BESEHES AR 6.6% M1 6.4% HELTEE R 6% ,HZ8 A2 HAXBRRRE(26C)HETIH24 H
(18C) , [FIBArFr A K Rk B 2 30,8 F 29 HEi 12d BrAREK, 9 B 24 HEf1d G —K 2. 4mm BREK,
ERMERE ARSI T T8, ¥ T IR, B, Ve R E P 8 A 29 HARAEKS
REIM9 A24 H,

0.20

0.18

0.16

0.14

0.12

0.10
S 5 R 2 WA T B, 0~ 0m + 5 C 0
BEKEBEAWA L ERRARNMERKFEUWEE ’—T—|
FERF, 5 T IEPR 2 BIFE AR B E RO % e
0.001), BEEPX LEFRENMEKFHDNZ W,
INFKGFRE, (XTGBT EFRERN 19%, RETERRZEE2RKBENREMHERXXR(p <
0.001) (& 3),

0.04
0.02

TR R
Soil respiration rate (mg CO,-m 257

<

2.4 HERZFTHEPRSHTHESERET
ERANMERE(FR2), ZREE . BEH.0 ~ 10cm
TIEEIKE 10 ~20em +IEFIKE LK 20 ~30cm -4
HKEES TEPREHREXB T REE, Sem RES
SR (p <0.001) , AT LA LI IF 0 A5 579 51% (I oty
3) o MREEXT T BERPR BAE R T 18K 4, RIBR A B2 TRA A R A K B
'ﬁ} I\E—'J ﬂ%’ﬂﬁﬁi?ﬂi ﬁﬁi%'ﬂz l&@ﬁ E‘J 25% ( E 3 ) s ﬁ Fig.2 Dynamics of soil respiration rates during the growing season in
5T 2 A AR R RO BB "R TR (p < Stipa kryloii steppe

£2 ARKFTEFREZSHERFZEANEXRE

Table 2 Correlation coefficients of soil respiration rates with environmental factors during the growing season

S8 MRS + 3R E Soil temperature (°C ) + S /KB Soil water content (% )
Air temperature(C)  Total radiation (W/m*)  5cm 10em 15em 20cm 0 ~10cm 10 ~20cm 20 ~30cm
0.49°*° 0.44** 0.32° 0.11 -0.01 -0.08 0.71°%= 0.55°%= 0.49 **

* FERMELXBIEEKFE p<0.05 Correlation is significant at the 0. 05 level; = = FFRMEBIR BE/KF p<0.01 Correlation is significant at
the 0.01 level

B PR R EEAEEF(BREE BB .0 ~ 10em 13 E/KE .10 ~20cm +3EEKE .20 ~
30cm T /K Sem £EHIFRE ) #1172 0E L BIA S, BRI T HE:R =0.011W, -0. 005W, +6. 117
x107°D + 0.038,r =0.72, p < 0.001,Xt,R g T 4BIFIFHEZ (mgCO,m >s™") ,W, 2 0 ~10cm +3EEFKE
(HRFBU) , W, 20 10 ~20em HIEEKE, D A BEH(W/m®) , B HE - EIPR /R A K 80K
2% , B3 RETFEFA KT 72% By 13RS R B T S K2 BB FEYE i, Hd 3K 40 (0 ~
10cm ) 250 5 R4 F B R T PR A K AL £ 5 7, T O i B+ P AR AR 9 51%
3 itig
3.1 AU R 5 BRAY + SRR S AR

RRAFEFEANEEERE KA FERERR TRF LR, KPER" mpme R ;g
YEFS H ShAERIO s B gl 2, 4T 35 BE R 4 58 PP R 32 30 W5 e 1 B 1300 ~ 17:00, & /ME H B
2:00 ~4;00" , 7R [F) MR A 3 25 2 R A 5 0 1 BRAE 13:00 ~ 1400 Z5745,7E 23:00 ~24 ;00 R B &/ME" ,
TLIRHT P R IR 5 X AP S B R JFURE L, SRR ok R 04 (] 1 ) A () 42 B, B/ IMEL Y 1 B [B) 5 R4 B R R
R, EHFEEERER,

EENMEKFENRE L, KETFER PR FENIREL A — B, N7 a3 8 AR4%E
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025 — »=10.0822In(x) - 0.0932 0257 »=9x1075x2 + 0.0005x + 0.0555 0251 y=7x10"x +0.08
R2=0.51 R=025 R=0.19

0.20 3 020 A 020 -
.
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LRI AR

Soil respiration rate (mg CO,m2s™")
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0~10cm LHE AR RUATBLEL) S st
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B3 TEFFREES 0 ~10em HREKE FURELEBEHKHEXKR

Fig. 3 Relationships between soil respiration rates and environmental factors ( soil water content at 0 ~ 10cm . air temperature . total radiation)

BB, B ARBBNEE , 53R BT i 2 A 2 e (B 0 228 A T 1 B ide i 2%, 5 LI %
RIS B SRR AR 2 B A O SR R B e 7 A T AN X B g
BFSE T 0 T HAIRIR AN 2 2R AL B R R ph O B AT A ol O S L SR i R A K BB
RIS Ly B B st 2k, BRI E IR 7 B T AL B/ME R BUE 9 By, WAL b3 R4t
328 ) SR AR W Y BRAE 6 3, MR 3 SRR 3 B B JRUAR AT, B/ MEL B AT BRTE 8 A
A S BT T IR SRR EEE R P E RN A PR LR R B S, 7
~8 AR KIE FHRBESE KT ALK B, AR 2R A A S i T SR 2 3R,
BRI E B A B RE;8 A TALE, MESEAMENZEGRAG, TH8ERMBEYNTE RS, TEF
B R UBEY G, RS BT R IR, 70 SR 2 EOR AL REE , 43R R e 1 M IR K AR B S Y
6 Ao FEABF S ,6 MR KA FEE 2005 4E4: K BoKRAMRE TR, TiZE 8 B haRinTe
0 T SRR, BT LAV (B A /M 4> BIR AT BUE 6 AN 8 B, B, 7E SR R KA AL R
S SBPOR i E H BRA IR R A L R A
3.2 B JE p N - SRR A R BRI B T AT

TERETFER, EEEE" A 10 ~20cm /28 K8 T L ARRR T IR IR 28 5 80% o 37 B ™
Sy BIFEEESRALE R B ph OB TR R AT 3 B ol e TR R B AT SRR A BT ST, R B R 3
7K E (0 ~10cm) 7] LR 1 3EIP I i 80. 5% ~89. 0% , FFA B A K I tish 2k TR IX IR, k%
AETFBARIIAK T 2 AEVMHIE (2005 FAEK ) SBRAE TR, it 4 PR 28] 4 50K 4 & 4R E
B2, PR R S HEETFRALER TEA TROSETR LK FiES, #atg" d kK
3% 2(0 ~10cm, 10 ~20cm) 7K B HE AL ¥ B AR 7 PO 4T 328 B 1 S0P I 3 B8 S 90% LA b
BE — B A TE B B R X R AR AL R % T R, R A R R BB R 70% i)
P B AL R B SR A K BRI E B, P SR A TR R 58% . FRHRET Wik b
FEEFESREMERES KR ~10em) EFEFMHE L EPEER, BREENERMKT LESKE, £
ST B FRALRETE , SRR 10 ~20cm TS KB (FRE L) TR AR SRR 86% Btk o Qi 4!
X7 AT B EHEAT T 258 3 SRR IS, & 3B & 7K 2 (10 ~200m ) R840 3P A8 S 1 BEFF 5%
HF. ARG RERER R FEENG 72% 1+ PR AEK ST REH WA KE (0 ~10em, 10 ~
20cm) FlLBIBSTHERIER , b 138 &K B R 7 R4 8 R T P A K S i S

BEFNRRAFEEE AKBREE R+ 50P0 £ 5500 B F 1457 % 3, AR5 i 1R R B - + 8
MESERFALR. EEMRKS BHEPRN EEE 728K 0 M BEs, Hp L3k 0 ~
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10cm ) H] B A e - SEIP IR AR B 51% o iFE H R b, BEE A KRR th , ERAEHIN T2 224 78
A KRR B B9 £ 4l B = B AR TR K], KRR AN EFER, CAERRRE
JR SRR BT, 25 TR S R R T R M SRR 3R S B T, AR AN B R I SR TR [/ i
8] R LA R — it ) RBEABAE A [ A K B B S R P B T 22 57 o SXAEAR KR B PRI T 1 3Pk
TR AL R 2

4 4Hig

(1) FL AT FRJR T IRMPR AR H SRR By S th 2384, 1 P AR IE(H H BL7E 1000 ~ 1300,
B/MEHBER R 400 Zd . AR 0E il dh 28k, IR E H 25 K fE (0. 14mgCO,m ™
s™') HBUE 6 A, BHB/ME(0.03mgCO,m s ™) AL 8 A, HAENSSSMARFENHERAEE
BRI FE R B —3,

(2) AR ERE B, R R E R IR R ERHER T RARN . £ HHRERE L, &K
PIFARSAERERHE TR BN, MEERPIKSMBERNESFHR. NEMKREE, EH HHT
M B EB TR UK LR AR S, Herh K 2 T SRR R R 51% .

(3) A FR R R L EPROE SRR, TR DEPRERNEAEERE T ERN
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