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Abstract; Soil respiration rates under five land use patterns in the water-wind erosion crisscross region of the Loess Plateau
were measured by the closed-chamber IRGA method during the growing season of 2007. Differences in soil respiration under

the five land use patterns and the relationships between soil respiration and soil temperature and soil water contents were
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analyzed. The results showed that seasonal changes of soil respiration presented single peak curves, and that of air
temperature followed a similar trend , which had the highest values in July and August. The order of average soil respiration
rates under the land use types during the growing seasons was: bunge needlegrass land > alfalfa land > Korshinsk
Peashrub land > cropland > sand willow land. The soil respiration rate of the grassland was significantly higher than that
of the crop and shrub lands. Except for sand willow and alfalfa lands, soil respiration rates were better correlated with soil
temperature at 10 cm depth than with other temperature indexes. According to Q,, values (temperature sensitive index) ,
soil respiration under cropland was the most sensitive to temperature ( Q,, =2.20) and Q,, of the other land use patterns,
except for sand willow land, were around 2.0, which is close to the global average Q,, value. Estimating the soil respiration
flux using the Van't Hoff model gave CO, effluxes from alfalfa land, bunge needlegrass land, Korshinsk Peashrub land,
crop land, and sand willow land, during the growth period, of 259 gC-m™, 236 gC-m >, 226 gC-m >, 170 gC-m ,
and 94 gC-m*, respectively. Soil moisture did not significantly affect soil respiration under crop and sand willow lands. A
two-variable (soil temperature and soil moisture) soil respiration model best explained the variance of soil respiration under

alfalfa land, bunge needlegrass land, and Korshinsk Peashrub land.

Key Words: water wind erosion crisscross region; soil respiration rate; seasonal changes; land use pattern; soil

temperature ; soil moisture

SRR R SOy G2 H iR A, & EBUR RBGEES @ HiRE e, H
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BIPIRER A R PRI AFE R FRRRSRAESRE " (IR R K B%) , st
R X PR ARSI S T AE AT SR M 5 K RS AE X
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m, @ EH T RUR, KBEEARZLL FFHIE .4 C,1 APFHREEE -9.7 C,7 ARRRE
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g/cm’ , BMALBRE —AE 50.0% LT, 135 pH —JR7E 8.50 DA b, vt RFEMre R F E AL M R, R E
A HEERES RIG, KRR B2,

BXEGRER R TN REE AT RAEE RS EEER, FE ARG, B REE S KR EGd®
Z i N TE BB TR , EBAH KL E T8 (Medicago sativa) FIHKTEEE (Stipa bungeana) SFHIRFE . T
FIR R 2 LA N £ Ve LA BE T ( Panicum miliaceum) .45 ( Setaria italica) P (Solanum tuberosum)
JKE( Glycine max) 8% . EARAE—E HRKNTHEARMN, EEFUHI(Salix psammophila) 18 (Artemisia
ordosica) #72&( Caragana korshinskii) SEREE"
2 MRAE
2.1 HEHESESEERT

ARFRBEBZX 5 R s B A . Hb iR, v R R, SEREEY VKT R T2
LB, LA, R BB 6000 #k/666. Tm” s SAEE E A T ( B A Ta) B R4 Y B HIKE
45cm Zi  FE A BARTR BE R 60% Zih s IRAE RAR K B MR R AE Y B BN 15em 22, A BA T
H 30% 72 s AR N THEARMAM T R E R, RETEHAL; DA TEAMMEAL TV, KT AV ESH
Yy, MRB WG G T AT . YN AR THEAMM, KRR E TR TH M, R 5
FEARMMERE LIRS ER —ER 250, HhRHM . Fil 2 APk, 28 &5 ]8R, EA MR
16, R B VI B9 3SR e 22 s 3 pH (EHIY7E 8.45 LU b, BSMME(R 1),

£1 FELMFIAREO0~10 cm T EELER
Table 1 Soil physicochemical properties at 0 ~10cm layer of different land use patterns

B 2R AE BILER

-+ o LR Bk E - BARE

rganic matter Total N ; Bulk density  Total porosity pH
Land use pattermn kg1 kel C/N ratio I (%)

(g'ks™) (g'ks™) (grem™) o
& Hb Cropland 8.89 0.47 11.0 1.37 46.8 8.48
B 7EH Alfalfa land 6.77 0.40 9.8 1.40 47.1 8.48
K& EH Bunge Needlegrass land 6.74 0.34 11.5 1.39 45.6 8.47
#7 %&b Korshinsk Peashrub land 3.54 0.19 10.8 1.42 46.6 8.83
Y Hh Sand Willow land 2.31 0.11 12.2 1.51 43.0 8.62

2.2 HIECPIRIE

IR AWM AE 2007 SFEYAERZT(S ~10 ) 317, TEA PAERERXSRE LR E B BT
M, RN EAE 9:00 ~11:00 Z[RIHEAT, X — B A] - 330P 0 3 2 P B 5 H P A —3" 88w
W, BRNEER 3d, BOFHERER YA LIEFREE,

KSR EHASEENE % CO,HBCER . ¥ CI-301PS 4.4} CO, KA (EE CID A#]) # B #i
B 85 2K NP IR ) B S A AT IR I SE o A T IR R B EE S I T, B T SR I T )
R, WERT— K, BN FENLEBURE T 3 1>, 205 59 B MR LA b B PSR ER 4> (MR R R
RS AV BKERAREERRKEBARELE P BEA 3 ~5 om, REAHFER L5
YA, WER, B—P =R VIBIEFTAE (250 mm) 5, B EEMS I —RREELIERTH
JRBE |, 7E TR RS B KA VS K B TR B AR E . TR TR ES XU 4 CO, SRR JE , B IRIFR 10 s,
2141 CO, SR & — K AR P 2K, CO, M B , ) B it I 542 180 s, B ATIE SERME 3 ~5 Ko
2.3 FEBEMSKENE

FEFEAT T IO IR I E S IR A, R B R B VU & 0.5.10 em BREE + 38R E ; R FDR (ML2x, Delia-T
Devices Lid. UK)JU& 0 ~6 cm f16 ~12 cm FFE P HEBA ST KE; KB HHRX K2 B[R0
KA,
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2.4 ¥R H

BRI SE B 1B AR o V& R A, B2 (6 — B A B 0 5 i8], AT A5 2] - S P IR 1 2245
4K, BE7R A EXCEL2003 fi1 SPSS15. 0 4iit 40t k443 fEEl . i ANOVA(SPSS i34 ) i A
[ 1 e S Bl - SR IR R[] — A KB T IR =5 ARk 2 57 & M K Duncan £ WEL, L SPSS # 44
Gt ot 1IEF R SR E UK 2 Z R, Bar R R 5RO BUE R e A E R R E N S A S
B g AR g BN A A K F Y R 8T SRS EXCEL SR 204
3 GR54H
3.1 IEPRERE R

5 A A LR R T AR e R B e R 2 A 7.8 AR EEE(EL),5
SEBHEE—F, M5 KGN EN MBI RZR, LEFRETEREE R, BT 5% L L, MR
BN RAUH 30% A4, WA 2 I|IFIR 4 2215 240 A (U2 A IR BE AR A I 52 T, 38 32 B AR KRS ATK
AEEREEN . XTI BRI R AR &5 SR 6 A AR B E S L, SR ALYE
WENSIRTEE, DETREREEYEERMSERRZMEE ZR , X FH R AR
AR S, B O 3 B - SR IR AR R R R

— -m—— e Crop land —-%—- EfgHt Alfalfa land
— -3 - - KTEE M Bunge needlegrass land - --A--- #7°4% 3 Korshinsk peashrub land
—o— Yt Sand willow land —e— S Air temperature
To60[ 93005 & 250
EE 50 - 250 E Eﬂé 200 L
gs - +200 S
£g 0 T8 &Es0-
@230* 4150 § %8
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Fig. 1 Seasonal dynamic changes of soil respiration rate, air temperature and soil moisture under different land use patterns

T ZAMAER(F2) FW, A RFT 13 CO P RHGE RIWUF KUy  REE M > BT > Frac >
A > YN, BRI SFR P 5 S A Y TR IR TR S R A8, WE BRI RIE A A
MR TFHERE M4 HI B4 RAR o

£2 TFRLHABTRNTIERREEFFTEATESHT

Table 2 The seasonal variance of soil respiration rate under different land use patterns( wmol-m *s~!)

TR AR 5H 6 H 7H 8 A 9H 104 FiE
Land use pattern May June July August September October Average
e Hb Crop land 0.1Aa 0.16Aa 1.00Ca 1.66Ebc 1.27Da 0.75Bb 0.82
B 7EH Alfalfa land 0.58Ac 0.84Ac 3.31Cd 1.32Bb 1.06ABb 0.93ABc 1.34
K& EH Bunge Needlegrass land 0.51Ac 0.80Ac 2.38Cc 2.39Cd 1.28Bb 0.77Abc 1.36
#7 %&b Korshinsk Peashrub land 0.33Ab 0.49Ab 1.70Cb 1.73Cc 1.28Bb 0.99Bc 1.09
Y Hh Sand Willow land 0.11Aa 0.15Aa 0.66Ca 0.75Ca 0.30ABa 0.32Ba 0.38

RPTRMERAREFHRS F—2 AT XEARA KRR ERERABE, FIFHRENE FHRRA R LA AT ER—A
TR ERERABE (P <0.05), The same capital in row presents the soil respiration monthly difference in the same land use is not significant, the

same small letter in column presents the soil respiration difference of 5 land uses in the same month is not significant( P <0.05)

S EST(R2) AERZFVHEIH 5.6 A4, B 1RPRERE E R TR AEARM (P <0.05),
ARERY, AR THAMAT R RPREFRA,8 AMKE T EPREREXT 2. 39
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wmol-m s ™", T YMHIAA 0.75 pmol-m ~*s™" o ERKFFIEH 9,10 F 4, #r A RE 3 + 390 ol R 22
FANE, XTRERH THYRARERSZIEREYERG, TIRFRZEEFIFREFRBER(E2 M
B 1), Myuh R RARMRENEERTHE AL, XM EREFEME DA X,
3.2 HEPPRERSINEET KA
3.2.1 HEPRSREE

TRPRE R SR 2R PCC RN, BT E KR Van’ t Hoff AEVGEATHIIE , WHH QiR+
PP 2R SR 2 IR L R, BB A 10 C i P g p 54, AN

Qo =€ (3)
K5 H ARG AT RS SRS Oy a % Cropland
A3+ P R 5 10 om + IR AT RO R e e 0 Qo220
AHE(P <0.05) , 254N 2 Frm, FWLIEH, EER e Tl Qu e
R TR, YA Y A S P R R AR A A R, HOR y=0.2543e0605 R2=0.5083 0y5=2.01
BRI ( Qo fH N 1.48) , T IRl R AR A B b e o7
FrARM Qo fEIAE] 2. 07, X 5 M - 3857 7 & BB O o e &6 o= 148
3%, B AR SR AR R LU PP IORERE o
BOURRE ™ o R QufEB R, 2.20, SHEBFRLR  Cost X X,
—H KR TREESREMUREE R, E oo . ox
M —, SRR RN ESREMIL, FHZ T2 5) 2
ShFE , T F SR AP B g, B 52 0 | N ,;x}" .
WIS SR 4 MR QuERIE 2. 00 eds  Tos| P B Lo
(B2) , 548 QM THATFEE™ , ABSHER & o i SR S
0 5.0 10.0 15.0 20.0 25.0 30.0

) Qo (LR T T YR B SRR (1.47 ~1.84) ™) 35X Oem 14638
Fob 2 i 3 R BRI T B R B R VR Qo R EE T Soil temperature at 10cm depth (C)
3 XTI B2 R HR T+ P 5 10 om L HORRE R
3.2.2 TERESHEEFMSKE Fig. 2 The relationship between soil respiration and soil temperature

Eﬁ%é’zt’t ﬁ%‘*ﬁxﬂ‘% X"E B(J‘I‘%m—l;‘ s j:j%l]ﬂi]& I%ﬁ at 10cm depth under different land use patterns
ErEERE B EMAS , BERR THEIE
52, FFAKGABARBERYFMAT , HIEPR 5 IR EBIEAR, R N2 EX R R RN 2
BEH™ . MHFAKD S HEPRZ LR BRI BERRTRARRYER, B2 KK FERE
S 7 B2 B B X P ok AR 0

R=ae" - W (1)

%2 In(R) =m +bT +cIn( W) (2)

AL R N COBHERR, T ARE, W R TR SR, abc Flm HEH

(1) 13EPR 5RB KWK

AFE AR EEE R Z B RIHEMNRERET , EARBRE R 5 T.W XM (FK3) , UBIE
BRI, 3 SRBAR:S Fh LA A2 + PR SAREFHEERX, HERFE K
Gyt + BRI AR R R A SE B B Y X R BN FEBGERK ARG, 3EA B LUE R M A YR R AT
5y, TAR X B I H 7K 23 5o 3P IR B R, LA 3K S B B AR T AR L B T RO R T iR Y 7
TR 5 TR RIS R Z B B R AR AP AR TR 5 13 10 om YR BEHME DG BAF , HER VDA
HLLSE, R B BEAHR(P <0.05) 24 F LB AT, RERMUSH, 1EPR SR REER
FRMEE AR, X TR E AR E 4 LA FIREI VIR ABE R IR E 5 25 A 540 (I X R 545 )
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AR, B R A —E R E ST R B0 o T E S P S R R R AR
PHeisF, H5 10 cm HREAXERERBE K, BSURMEREEE R REE T HEMESHE T
R, HHFRIB AR5 Z ARG B PR 5 HAR B, AR R IR RER S 0 ~6 cm
TR EKBBEMR(P <0.05) , HURREC R, M5 6 ~12 cm LHKDHRRMEMEE, TH
R R E Y T IRPR ERRAEETRERR, DRRRAKEACOTUE I 1 A8 e, R T LUE S
WA T B TR WA PR Y o SRA A EAAT, R 10 om HEERE A O ~6 om +IFKRAFIT +E
PR AT o

£3 FRLMAARENTRPREE(R) SRE(T) MLRA (W) HRXE

Table 3 Correlation coefficients of soil respiration with soil temperature and water contents

3 Fi2 5] Land use pattern T, Tyem T o Tioem W06 om We-12em
4R #b. Crop land 0.533 0.441 0.581 0.737° 0.409 0.254
B7EH Alfalfa land 0.493 0.811°* 0.723° 0.671° 0.641 0.536
¥ Bunge Needlegrass land 0.498 0.430 0.552 0.756 * 0.773° 0.769*
#7245 H, Korshinsk Peashrub land 0.501 0.110 0.521 0.763* 0.877° 0.649
Yo Sand Willow land 0.377 0.478 0.605 0.589 0.646 0.645

N T THBR/K AR R T 18] B RE LR, 3B 47 SR BRI S53R BE A S PP IR 557K 23 Z BT SR 2R , T BEA TP I R K 5
BT EMRAR DS T o 4R s - SRR R AR L 7K 20 290 A 2K 15 B B 3% (Rigs = 0. 846, Ry, =0. 8775 P <
0.05) , /KB FIL [ H P RGR T . HE 4 Fr R 2R, 3P ik 5 B E R RAE X R Em
FARUK I BRAR R R R, i MR — 2P Ui R BR3P IR B B B = T K M . ARy AN £
SR IR AN K A S AR BRI , XA 7K 20 3o - SRR B R T AR 2 e, SR B K AR BB TR
AU, PR, ARBRGTIA g , AN TR 3] P 75 KB SR PR S IR B K e o 22 AR K

(2) TR IR BRAY

ASCR AR M 45 R (37 3) , XHr A& R e RN E 183, IR A3 (1) , E#ar AR B IR B Ak 2 3o
TRPRE R KR, HRXRBE (P <0.05) (K(4) ~(6)):

Rygy =0. 1512¢> Mo . 0¥ R =0.763" (4)
Rypny =0.0668¢®' Mo - w072 R*=0.910" (5)
Ry =0. 0494¢" *¥T0em - 7220 R 20,904 * (6)

B (5) . (6) F i, Fr AR AR BRI X REGAE 0.90 DAL, 39038 5 K 20y 3R 4 7T LA L ]
fERE 90% LA b By - SRIPIR AR S, T A L Y AR B ARRY L BBSR R L IRIP IR AR SR Y 45% ~51% (181 2) , X IEBAZE
ABFEXIBA , 1K P AR AR R ) TP IR A B RN . LRI 2T, AR R YA X A X
RRBEERANBE . KX YU R0 v 205, X A 5 5B FE X B AR R & R & — 3k, Bk
XHPERE AR, BT UK EREZ , A RZ H 8K & BHEAR, B RPR 5 50K R
PSR

WRIEAR(4) ~(6) , T HF L3I BE FK B4, R #4713 CO, B BT T AR, BRI R
f, 2EEKBAT IRMAEYKAES A3 T HIERK SBT3 DEE RS R, M4 3+
NP IR 2 BRI A B
3.3 HYERFY HREFRENGEE

E AN SEE 4B IR , IRIE B A RIAR, K8 TARIE R 1R RAR R, & SuE g 3 S & (Jn
LB KA BAEAL, AN AR AR A R G L3R R X SRR A R > . R SCH T SR B
BFEXT AT T AR HE R, S X E 5 H B SRFORR S R 10 em 38R B HTLMEH,
Xt H EBEA TR, R I XHAE 10 em +3RIERE , FARYE Van’ t Hoff SR (18] 2) R H +3RMPRE , T
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28 %

RLBE B B AEREY 1K COEE

G, SRS AR - ERE GBE.S5 om A1 10 . dowCoplns
om) B BERHLR(P <0.01),5 10 em + R R
BRI 3 B . B, XARBEMRIERET e
K B R 2 B I T P 3, ARSI 2, §091350+ 5074 = 08653
FEl 3 BOBFSEEE R, XA KB 3 - P s oo e
B ER(E 4) 58 | HBEIR: 4 5.6 F 4 H o oo 0 raaane

SRR o AR EL (R 3 , X R bl T AR Y S Por
IR HOR R R TR Y A KR T X AR E By BE L B9, T
5.6 A EMEEYERE TR, 5 R E R
VI AT, BOE AR USSR R =

SMEE HYBENMEREN (5 ~10 A4y), LR
B B B e (7 0 259 ¢C-m ™, K H M 236
gCom™), R N7 & #1226 ¢C - m™, K 3 170
sC-m™ , PHIMEERAK 94 6C-m ™" FME RIPIR &,
At TR KAPIRBEK , SEBEBOR 0 F A R, TS o B Dooowmoow
BET KRS 5 VPR R &R 4R
A BBHEAM () 5, X 13 CO, g <, 7 B3 ARLAAFERETRS 10 om £HORBRE
—‘jﬁ‘ﬁ Wi A % ﬁiﬁﬂn hd %i%im C OZBQ% ll& , ﬁ ﬁ ij% Fig.3 The relationshi'p between air temperature and soil temperature
ﬁmﬁff{@fﬁiﬁﬁﬂ , ii%%ﬂjj@lﬁﬁﬂﬁﬁiﬁ{tm , Iﬁﬂ:[jf@ﬁ: at 10cm depth under different land use patterns
B (E) JFZEX CO, KIS ERHE—B 5.

— & — ki Crop land — - — Ei5H Alfalfa land

2510 = KEEH Bunge needlegrass land - - 4- - Fr&H Korshinsk peashrub land
——o—— ybHiiHls Sand willow land

10cm + 3538 jig
Soil temperature at 10cm depth (C)
.
[
[
T

N
=]

n

H 32 - IR e 2
Soil respiration rate (umol-m™2.s7!)

05-08 06-08 07-08 08-08 09-08 10-08
H#j Date

B4 AR HFRREERFET R P SRR R

Fig.4 Simulation of daily average soil respiration rate under different land use patterns

bR+ COHUERM BTy vk , WA T DR R, BRI OUE I8 T 8 8 %o - P I A
FRBIREMR , R L 4BoK 70 3R B, BRGNS B R A BB [F] 3 R 2R + 3 CO, B MIF & e

FEAHER,
4 4Hig

(1)S Fr AR Y E R FTHE LR CO,HBCE & TN E B RIgRIg &, 5 HEE
MASBEHETELBEHER, 7.8 AN HRPREAESERTHEAM . UIHIPRGER AERET

hitp : //www. ecologica. cn



115 FH %R R FK R R R E] R RS B R AR A R BRI RS 5435

4 CO,HEME AN L3P 0 B U I B, R SR AR SR A R R A B T

(2)5 Fb 23 F 77X 38 CO, HEMUE & , 23R B R NA LL 327K 43 8 M 39 W 2, 337K 70 A B R 4l BB
R,510 cm HRBEMCEELG, BRUIMLISN, HE 4 F LA ARBH 52 2 BERBCR(P <
0.05) . R¥E Van’ t Hoff BAVE I HAAM A A KFT (5 ~10 Ar) B9 LRI 5 8 FNR B BUR A8 Quo

(3) PP EE T COHFER 50 ~6 cm DIEEKBEBEMK(P <0.05) . XHFTARH. KT
EAMEERET B EEEIRE SKSX IR E R ER R, HEAXRBE (P <
0.05) , & FHISEME AN E RE R, AL B+ PR R FER R L RREMKS, TUBE
RmTE CO,FVHE B BB
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