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PRUBLIBC RSN T 2k 3R, (HFL AL R = R A R PR R S 2 B 4w o AR o 5% 1
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RIS R A A 75 R 50 E R I MR A 78 2 0015, 1 T 88 4 o SR R i g
PRVAAR X BT K B Y (35°12'N, 107°40'E, 4k 1 200 m), Ik BRI R4
VDX, AR B T IR R v KA AR AR 5 km KB R R s ek g
11, 1957—20004F [P F-HAERE K i 584 mm, Horp i mAE0y 4 822 mm,  HefIRAF-4 4 327 mm,
7—9 H Bk AR BRI 57% A A0 s AR 9.3 °C, KT 10 ‘CRUR K 3 029 C; 4F
H R4 2 230 h, HREZN51%, FHGTARE 484 kI - cm?, o171 d, JoiEik
ke MRS+, REFCATPE R S e, HRIRIE, R, TG
Y1984 ) BHE HHES A HLK6.50 g - kg, A &E0.629 - kg, A 37.0 mg - kg,
W30 g - kgt, B 129.3 mg - kgt, CaCO;105%, pH{E 84, Kikid& (<0.002 mm)
24%. AN, P EEAN, WMRFET, B2, HEAEFE 139 em®, +IE
FH )47k i 21%~23.8%, /25 & /K i 9%~12%.,
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1m, PUREEESEL mo ASUKFTR AR IRE G K e R85 (1984 4E 24, HEHLT
INEFNESE (ANENEARTE) PP R 28, ST A S e Homm B BL e o FE/ N2 A
ARG, SRR AK RV AN ok E 1 89(1) 3~4 (Triticum aestivuml),
FARICRINAE 6 A NS, 7 H A T HHE, HTERIZBMIR K sy, 90 TR, #%
Pl 150~190 mg - kg?*; ZEEEAESRGT, BfFEMFRAKREMTARGIAMEALE
7% (Medicago sativa L), 19844F-9 H NAJ#EF (Jdk) 24, —MAF7E6 H M8 H &Ik
#—K
1.3 IR KA GRERBENNE

- SR R 5 R FH DA o e R U & R 48 (LI-COR, Lincoln, NE, USA) .
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FEAN/INX 0~5 om 219 38T RN K 43 o 3R R I A R LI-8100 F A 1) - 3R
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RIGHAME], 2011 F1 2012 4EAE /KB40 31 644.2 F11480.8 mm, /K E2i4Ed T 7—9
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1 108 2011—2012 4EA R FkE K A8k

Fig. 1 Air temperature and precipitation at the
experimental site from 2011 to 2012

A, o5l b 4R K & 1) 60.3%F163.5%; .
TRAE 7T—9 H 2R ik B A e iy IR, X B
BUR A A 2] T 24 PR A 49.3% . 51.4%,
KAREKMTREAF LT & S5, BT
AL TR (1),

/INZE b I 7 M R S O AR —
, BHREEY. HHEEA3ATFGRTH
W, BT9HRBIEFEEME, ZFEFET
R, RPRAR/NE Hh H R EM S T E A, 10
AZJE, B HEERE S T/INEE 2()].

- HEK 53 Bl 2 R 7K RD R B A K T 38 8
VEIFE K f2: 32 B30 2 P K 8 R IRt K e A

F, &, WARM, EYAEKSZE, +
BRI e ok E, HEARRLG
(3J1) tmlfh, NEFFRIE R, HEA
REW, FTKERENK, 5K B
A6, VEWAERGRGER, T IEE i AR EA
W2, Bl K TRERRR. 7H IR
HEATZE, BEWE L, §50K 0 aal
B[ 2(0)]. 1 A b AN A b A 3K 4y
T EIAR IR R, (AT K )
SEETRW/NE#, 2011 4E H T8 i/ A2
1455 27%, 20124F 7 29%.,
2.2 SOC. 14 E /N T IEFF IR AL
RIGHARE], E7EHSOC & & ~105g - kg™,
KA R/NEH (659 - kgt) L7, B
Hi A 1984 47 /NAZ MR BRI, A HIRA Ry
M5 SOC & w4 & . B % SOC % & 1Y ikt
=, B A E (1159 - om™®) &gk
M (1.3 g-cm®) FEAL, SRy ERET
# (204 mg - kg') EJ5#H (152 mg - kg™)
P2 34% (R 1), X WTREL) H 14 H AR A 7%
N Y e N TTRANY < b ok e o

T AR IR ARGy B 2 A B K F
(@ =0.05),
K2 20112012 4FA4¢ H 55 v ith A SN |
HEE . KAy LR
Fig. 2 Seasonal changes in soil respiration, temperature

and moisture in wheat and alfalfa cropping system in
2011 and 2012

A, HACHBHEMRRE, SR 1A PRI R

/NG S A b - ST Bt 2R T B AR e . A3 IR, IR B4R
Thim s 7—8 HRIGA BN, (0 5 Wi B B (] S 35 AN ) . 2010 A /IN22 114 P g e
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% 1 RIEHAE (2011—20124F) FHhFEEHRE
(0~5 cm) MK
Table 1 Soil properties in the 0-5 cm depth in wheat and alfalfa
cropping system from 2011 to 2012

e 2 Hh T A b
T+ R 15.747°  152+47°
+ K5 1% 38.3+13° 48.8%6°
HHEZ /(g - cm™) 1.30° 1.15¢
TIHEAE R - kg™) 6.540.2* 10.5+0.8°
A P RI(mg - kg™ 15249 204+13°
B P e S5 A UK LA 23 19
0 ARG 2 (umol - m? s)  1.36+0.6 ¢ 3.55+1.7° B3 Rt A H R BE i 0
LI A AR (g CO, - m?)  357+42° 981499 ° Fig. 3 Cumulative soil respiration in wheat and

- - — - alfalfa cropping system in 2011 and 2012
e BUE G AR SR 3R A B3 25 5, TG

FrSe L ROAbMMENZ; FEA%n=3.

W, 6 FIR/INEEIA TR, Z IR0 NI, 107 A BT AR, i BUP IR A
I I AR R AL, BN MR AR, ORI K N A 2 2
5o EfE PP ERIRE] TN ) 2.614%, 3—5 HIFIRERF E I, T 22 5AR
/AN, 5—10 0], 2SR, 2012457 H19H, HAEWRGASR T/hER 3514,
PO 25 52 5ol B8 o /N M T 1 b - P D R AR B 22 5 (B13),

3 e

3.1 AELFI AAREG TRE KD EFIREWE R T EEFIRE T

/N SR A 3t ST R S R SRR A A S S R Y R I G AR
SR AR o HIA R T /N 2.61 12,7545 (1) W EEMIK 32 R0 L S Pk i) 5 22
PRBEIR RS, i A M A 7 30 AR A e 2 L i 22 5 2 S B - K 7 53R B I
KA, ABIEH, Joit/NEHE R B, P AR R e R S B
REOHSE (P<0.01) (3R2), SEABIITATRA—E™, S L Henp i g p4E SRR
INEFNERE M RGP 35 2 5, (ARSI R C Won, /INERE AR R G0
IR AT R 22 R [ 2(a)] . Sl BE AN AT LB o i 4 355 A L e A
s ] A o [A]42 14 i A IV (A6 100 F - S I K7 it P8 AP = A R i - (HDR 8 -
BERHZEANK, e SR P88 o it G ol T 2 27 - S0 22 55 Y D ik A J 3 o

KGRI R - S ) T AR AR N R, RS K R X R A S M S A2
7%, [ SIS K o M A I T 4 2, Gupta 4 BUAE LK VL I AN — 3%
2 RFEMIEAICCR™, Conant 45 MDA 55 4y - S P I8 38 ek 32 5 2= 5 Ml B2 A9 28 1
AL, TETRFENAZBKRBRE, APFFEAER T s, SR AR I A A R 2+
oKy & S T/, EHOKER ZR IR Z T2 N R, SEmboz s,
KD, WEREDR, HHORNZET EIHE 2(0)]. PR R HA DR, RS
K Z )R S R EOC R (R2), W T Ay U 20T T KRR
ZE5, B e A AT AU BRI, /NPT R I B TS, O BARRT
AL, EE R SRR R R TNER 3ME L. (R 2) o AFRAESRGET KN Qu
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%z 2 WIGHAE (2011—2012) RESHEMTEFR S TEERE. 5 com TEEKSHXR

Table 2 Relationship of soil respiration rates to soil moisture and soil temperature in alfalfa and wheat cropping system from

2011 to 2012
AR INFEH HiEH
y=0681 5e0046 6Xx y:1063 260068 3x
2011 R’=0.58 P<0.01 R’=0.90 P<0.01
- Qu=1.59 Q=198
T SR Y R
S y=0.530 7e°% y=1.532 300
2012 R?=0.55 P<0.01 R=0.77 P<0.01
Q1=1.68 Q=172
y=-0.000 2x*-0.016x+2.41 y=-0.001 1x*+0.056x+3.66
2011 R=0.64 P<0.01 R=0.42 P<0.05
i (40, 1.45) i (25.45, 4.37)
IR KA R
RS AR y=—0.001 7x*+0.1x+0.07 y=—0.003 9x°+0.3x—0.86
2012 R’=0.43 P<0.05 R’=0.50 P<0.01
5 (2941, 1.54) i (3846, 4.91)

{ELAGSEZ I J T R BE AT AR B 22500, Hi b T B K 43 e R AN ) = iR A O s 4 i 3
P 22 S HA —E 5Tk

4 = 5 20 om DUFIR)Z - 8EA L& R R PES i HN TR 25
T KA B, SRAE T TR PR A HLRE AT BRI IR I R E R, A
FERNGE , RHER R RN T EAEY, (A P S 7 2 0~20 om 4b HHEK Y
o, Lk, URZ R Y & Rt T IR R AN
3.2 AELHFAAAREMT SOC MEM EMERRE £ W E = 3T T EFRAI N

WIGHAE], 75 SOC & & (105 g - kg?) KL J/NEHL (659 - kg™) A L7145,
TIEFUEY RIS (204 mg - kgt) BE#H (152 mg - k) $E 34%, BT ENK
B, A A AR N TR LU, SOC %5 BERA N, M 3 e i il 3k 72%9
SOC /& T IFEUAE W I WA A F2 U, L5t v IR 50 M - ST R g {1 25 e ) B K]
RZ—o P HIEFARIF I S AR SEL, 5 1A MR O, R2 WK, HIE
2 ML BAFTE 035 25 57 . 2001 4F, B A& o A HLIY 1.56 15, 2012435 2.89 4%, Him ik
25505 B HE M AN U Y AR W Bk A SOC & i AH— 8BS SOC ., Tk
e R, WUEIIPIAR . X BN GR, MR RIFIOREAAAE, T LR A b
FHEEARKE, BHENRALEYRER, MAFRGRE, Fit, 7—9 H Wikt HuF X
T IR ) 25 S B K [1E 2(c)] o

Quo s ST Wt - ENT WG () VR UM E BB R, K245 R, /NFEHURN 7 o e
WG L B AR A AE 22 5% . 2000 4F, HAE LAY Quo B /N LB ¢ 24.5% , 2012 4F
2.4%, - 3ENT IR B AR 5 2 UL TR B ARkt (45 P R 2R X 49 I R 3k 5 e 7 119 255
FLHR) R A R R SR (U PR RS 47 5 A6 e A L R ek ) ™ Rk 31 H i,
- e R R U S R E R URY . MUEREES) AR A R KA 2
Peo ARBFRH, EAE AN LI I R R R R T RE S DL N R R A QIR
%, ARG, B SOC EFREE/NEMAY 1765 (L), FrLlE RN /N
oz, HEEEIsR A, S P Qu i E R S, X T RRE A AR IR A S R
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&5 L SR U R SR 22 S SR s QRUEIRETE S [R) R Dy ST U R Y
RANEERIAT A, B AE A Y Lo/ N AE i 34% (3R 1), REAETE L LIERUEY)
VR BR TN MR e, ARLZRPE D I W0 Ay B T 3 e e, kst Ht
JEURAES

WEAN, A )AL B4R 2R T T8 4 I 1A BT AN (), ik b SR 2t sl R PP I AR 14
ZESE; AP R B9 A R RO Ma B AR A - SEOT IR At BE U™, IR RS Y
Bt A —SOn), il R U E S BRI E RS 1 AR YRR A
P - SERT B AN, AT R P 28 P AR A0S S e it R s i i — 2
WF9E, XK AR BT M7 I

4 4iig

(1) AR EHFHITAT, HHEPUAAAE 225 SN+ ERFI H 5a F SR AR NTI d
kB T A Y 2.61 F12.754%

(2) PRl MR IR, R B EER . FHIWSOC., MAEYAEY
HIRARZ (0~5 cm) HHOKGHIARIFRE S TRE, A28 HEREEF AEE,

(3) bl B A 1 5 R b - SJERF I 19 25 S STk AN K, SOC., Ay E Wt . +
HeRIZ (0~5 cm) /KT FTRESERE M — 3% 39y 2 S i JR A
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Responses of Soil Respiration to Land Use Changes in a
Semiarid Region of Loess Plateau

GUO Hui-min*, ZHANG Yan-jun*, LIU Qing-fang®, JIANG Ji-shao*, LI Jun-chao®,

WANG Rui”, LI Na-na*, LI Ru-jian*, GUO Sheng-li**, LI Chun-yuge®
(1. Institute of Soil and Water Conservation, CAS and Ministry of Water Resource, Yangling 712100, China; 2. a. Institute of
Soil and Water Conservation, b. College of Resources and Environment, Northwest A & F University, Yangling 712100,
China; 3. College of Tourism and Environmental Sciences, Shaanxi Normal University, Xi‘an 710119, China)

Abstract: Understanding the responses of soil respiration to land use changes becomes critical
in predicting soil carbon cycling under conversion of arable land into grassland on the Loess
Plateau. From March 2011 to December 2012, CO, efflux from the soil surface was measured
from 8:00 to 12:00 am in clear days by a Licor-8100 closed chamber system (Li-COR, Lincoln,
NE, US). Also, soil temperature and soil moisture at the 5 cm depth was measured using a Li-
Cor thermocouple and a hand-held frequency-domain reflectometer (ML2x, Delta-T Devices
Ltd, UK) at each PVC collar, respectively. Since returning cultivated land for 27 years, the
mean grassland soil respiration (3.55 umol-m?-s™) was averaged 2.61 times higher than paired
cropland soil respiration (1.36 umol-m™-s™) and the cumulative CO,-C emission in grassland
(981 g C-m?) was 2.75 times higher than that in cropland (357 g C-m™). In 2011, the tempera-
ture sensitivity of grassland (Q.,) improved by 24.5% compared with cropland, and in 2012 it
reduced to 2.4%. We found marked differences in soil characteristics related to different land-
use types: the mean grassland SOC (10.5 g- kg ) was averaged 61.5% higher than paired crop-
land SOC (6.5 g- kg ) and the SMBC (204 mg - kg ') was averaged 34% higher than cropland
(152 mg - kg™). Soil moisture from 0-5 cm depth was much drier in cropland and significantly
different between cropland and grassland except for winter. However, there were no clear differ-
ences between soil temperatures. SOC and soil moisture differences between cropland and
grassland can explain the soil respiration difference caused by land-use change, which was con-
firmed by the validation results.

Key words: soil respiration; cropland; grassland; soil organic carbon; soil moisture; Loess Plateau



