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Soil Respiration and Its Responses to Soil Temperature and Water in Interlaced Zone of Water—wind Erosions
in China
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of Sciences, Yangling 712100 , China; 2. University of China Academy of Sciences, Beijing 100049, China; 3. Institute of Soil and Water Con—

servation, Northwest A&F University, Yangling 712100, China )

Abstract: It is of critical importance to evaluate the regional carbon cycling and balance more accurately as global warming is the key issue

of the climate changes. This research is aimed to reveal the soil respiration (SR ) and its responses to soil temperature and water in a water—

wind erosion interlaced zone in the Loess Plateau, China. Hourly SR in bareland, cropland, alfalfa land, cartagena korshinkii land and aban—
doned land were measured automatically from May to October, 2012, using Infra—Red Gas Analysis (IRGA ) method. Soil temperature at

depth of 5 ¢m and 15 ¢m(Ts and Tjs, respectively ) and volumetric water content of 0~10 em and 10~20 ¢m soils(VWCy_j and VWC, g, re—

spectively ) were also monitored. The SR diurnal dynamics was a single—peak curve, with the peak occurring between 13:00 (UTC+8, simi—
larly hereinafter ) and 1500, and the trough between 05:00 to 07:00. The SR measured at 9:00 and 19:00 was equal to the daily average

value. Land use patterns had significantly impacts on SR (P<0.01 ), with order of alfalfa land> cartagena korshinkii land> abandoned land>

cropland> bare land. The SR had significant positive correlation with Ts, Tis, VWCq.;o and VWCig.5 for five land use patterns, but the corre—

lationship with soil water was weaker than with soil temperature. The correlation coefficients were greater for Ts than Tis and VWCy. than
VWC . The precipitation increased SR during May to late August, but inhibited SR during September to late October. Soil SR increased

with increasing soil water when VWC,_j, was less than 0.2 em*+ ecm™, but decreased as soil water further increased when VWC ,_, was greater
than 0.2 ¢cm’+ cm™. The E-P-Q( Exponential -Piecewise—Coefficient ) model could rationally explain relationships between SR and soil

temperature and/or soil water.

Keywords: land use pattern; soil water; precipitation; soil temperature; water—wind erosion interlaced zone
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Figure 2 Diurnal variations of soil respiration rates and soil temperature at 5 cm under different land use pattern during growing season
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Table 2 Soil respiration rates(Rs/pwmol-m2+s™) and coefficients of variation( C.V/% ) under different land use patterns

+ A Land use pattern  #3h Bare land & H#b Cropland

B 5 Alfalfa land #7°45Hb Caragana korshinkii land

A5 Abandoned land

50 May  L3ERROY R, 0.67dD cC 0.55¢D eE
R CV 64.4 65.7

6 A Jun. - HENFIR Ry 0.70eE cC 1.01dD <C
R CV 63.7 53.1

7 A Jul. - HENFIR Ry 1.06dD aA 1.24¢C bB
BREK CV 53.6 40.1

8 A Aug.  LIERRIY R 0.94dD bB 1.87¢C aA
RZAK CV 452 35.6

9 A Sep. - HEFIR Ry 0.54¢D dD 0.65dC dD
R CV 613 46.6

10 J Oct.  L3ERF0Y R, 0.34¢E eE 0.51dD eE
BREK CV 64.6 46.8

HERE A R 0.73¢E 0.984D
Growing season 255 ZBK C.V 65.7 68.7

1.84a¢A bB 1.26bB eE 1.20cC eD
344 322 45.7
1.67aA cC 1.406B dD 1.40¢C cC
45.5 32.0 43.7
1.806B bB 1.73bB bB 1.96aA aA
474 37.0 35.1
2.20aA aA 2.13bB aA 1.86¢C bB
239 18.4 242
1.516A dD 1.56a4 cC 1.33¢B dC
31.8 26.0 36.5
0.796B eE 0.84aA fF 0.69¢C fE
373 30.6 42.5
1.69a4 1.53Bb 1.44cC
43.6 38.5 46.3

T R AT A RMA T RER AN [F MR A7 3UEE ] — A 00 R P I i A4 22 5 0 5 91 N AE AR 7 F 20 [ — L A Ry XAEAR IR A 473 3
M A 2 5 A . AR RS TR NG P RE M R ZE S N B K (P<0.0 1) BUR 2 K- (P<0.05)

Note : The italic letters represent significant differences in soil respiration rates between different land use patterns in the same month; The normal letters

represent significant differences in soil respiration rates between different months in the same land use pattern. The capital and small letters represent highly

significant( P<0.01 )and significant difference(P<0.05),respectively.
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Figure 3 Homogeneity test of variances between diurnal averages

of soil respiration rates and soil respiration rates at the time of a day
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Table 3 Correlationship between soil respiration rates and soil temperature at 5 ¢cm and 15 ¢m and volumetric

water contents at 0~10 ¢m and 10~20 cm

#iHb Bare land 4¢3 Cropland 75 M Alfalfa land #5745 H Cartagena korshinkii land #8371 Abandoned land
LRI s . . s .
Lol wse ot VAL RRREC P MDCRE VM MXRM PR HOCRE P MERK
Average r Average r Average r Average r Average r
95 91
5. om 5t 19.9 0.744% 20.0 0.587%* 20.2 0.621%* 18.9 0.614%* 20.1 0.742%
Soil temperature/°C
95
1.5 om -E ek 2 19.2 0.485°% 19.0 0.536%* 19.0 0.541%* 204 0.570%* 184 0.619%:*
Soil temperature/°C
£~1(i’cm }iEJ 0.177 0.121 % 0.143 -0.026 0.160 0.309%* 0.110 0.392%x* 0.183 0.177%*
&K B /em?’s em™
10~20 em £/ 0.181 0.134% 0.185 0.401%* 0.115 0.213%x* 0.130 0.467%* 0.153 0.246%*

oK E/em® em™

T 5 F L HUFI 7 A A i n=2200; % FORAR AL BRI B KF-(P<0.01),

Note : The sample size of each land use was approximately 2200; ** represents highly significance level (P<0.01).

R4 TEPEERS S cm 1 /RIEE S EF A R A KR ERMEIES 0.

Table 4 Functional fitting of soil respiration in response to soil temperature and index( Q) of temperature sensitivity

R A SHFitted parameters JaREURMEIS S MOCREC  RMEUUE R0 BRERITRZE BB REAR
land use patterns a B Quo r Adjusted R? Std. E.E P n
b Bare land 0.15 0.073 2.08 0.74 0.55 0.33 <0.001 2179
A b Cropland 0.44 0.037 1.45 0.52 0.27 0.54 <0.001 2256
HfEH Alfalfa land 0.87 0.033 1.39 0.53 0.28 0.63 <0.001 2239
¥y 25 Hh Caragana korshinkii land 0.77 0.036 1.43 0.54 0.30 0.49 <0.001 2278
PR3 HL Abandoned land 0.70 0.035 1.42 0.59 0.35 0.54 <0.001 2270
44 Average 0.57 0.039 1.48 0.65 0.42 0.42 <0.001 2302

W2 388 8 B K B S T b T, 24 K ARSI s
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( Exponential-Piecewise—Coefficient )F 7Y .

R=a-f(w)6(T) (3)

oot )= alw—wy)+b ,w<w, (4)
¢ (w=wo)+b , w>w,

5(T)=0.484 94— 92138 (5)
1+ei( 0.769 3
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Figure 4 Relationship between soil respiration rates( A ) and soil temperature at 5 cm(B ), and average volumetric water contents
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Table 5 Functional fittings of soil respiration in response to soil temperature and moisture under different land use patterns
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#2735 i Abandoned land 0.44  0.044%% 0213% 962 186  -23.06 0.61 0.42 <0.001 2270

4 FOR I G S E B IEF] 99%.

Note: ** shows 99% fitting confidence.

AR, STl R — e 4 H 13:00—15:00 A5
VEEAE, 5 Han SEM7EIEEIRFIE N | T 44 SRR R i 5
fi) Shi SFMEPTILF T R IXSEME A R —2, LI
W R AE B 2 d i (T—8 1), F KRR, 5HaE
SN )1 PG P iy L1 ) Tian S577E 7RG ZRAK Qi
SIS P 5 B AR AR 2 IS A e — B, I8 S 280
BRSPS . ASBIFFEN R T SR BK Bl L SR H AR 4
AN AR S R R

WE5E RS 5 R 7 2z 8] - SR H 5
BFNZEAE A 255, (HJE T S RP I o i 2= S
875 (P<0.01), 358 W W 3 3 - 2431 Sy 1 75 b (1.69
wmol *m™2+s™ ) >FF 551 (1.53 pmol s m~2-s7") > Jii
(1.44 pmol *m™2+s™) >4 H0(0.98 wmol - m=2+s7) > b
(0.73 pmol*m™+s™) o IXILEI T A A - A I 75752

Z 5] L g i T 1 3ESR R (0~5 em) 7 E AL
o A A B AR 0~20 em
RN E K B S F R R AR G , (BAH DGR AL 3]
B EIK(P<0.05) o A 5 200 L SR A2 iy
SELEAA A 20, AN Tm] 4=t 5 X5 o) - BRI 1
FHER R WA AH H A b, B TCAE B AE K, T
NS, R, F2 IR DU 3 451 22 AR R A
AR, IS A WTERI, B A A
Fr Ak SR AU RRE TR 0) A P FUK P PRt
T, [FIE B 2 AR R R AR ik A\ 3, B %
P - S A SR by S [ R AR L
FHABR R T LI A RO RE R T U Rl
AEAL, AR FRAERRR = PR BT S F AR R IR
VPSR NTY AV LT RE R N g 1] R e S AN



1778 RAINER 2 ERRE ]
4 4 4 T
(AR (B)4< (COHHH g Jr2an
3 ’ 3 o e 3 W15
= : “ = = - L
[ ® W?ﬂ. . x i % < 3
g LI g 7 % = T ]
L @ & g™ 2 2 L = e w.ﬂ o
Z . < % AL 2 &
§ £2f T B2t oy g &2
A~ 3 o ﬁ.‘ﬁ E’ 1;? o E’ *
E i 3 = 3 g 3 "
= 1f ! = 1t = 1f
& = & s
] . L]
J 3 - i L L
% 1 2 3 4 % I ) 3 4 % 1 2 3 4
T Observed Rs/wmol - m2-S™ WL {E Observed Rs/pmol -m™-S™ WL Observed Rs/pmol - m™-S™
4 4 M ] -
. R fa o
(DFsd o, (EYEJicH = o s
= ¥ & = i
€ 3h be,e it < 3f P s e
,% Tm _g Trn E_ o o s O
g o ke T = n‘h#
N e,
& o= 2F P . & = 40
€3 2 |
= L] =
" 1+ B oar
] L]
Lo |
0 , 0 I : :
0 1 2 3 4 0 1 2 3 4

WLM{E Observed Rs/mol *m2-S™

WM {E Observed Rs/mmol -m2+S™

6 TIEMFIREEBMAESWNE 111 &E

Figure 6 Comparisons of predicted and observed soil respiration rates

BWFTHE AT At & PR TR K A9, (i A 53R
B Ak AR PR AR S 0T XF - ST ) S5 i 7 e — A
I FETCHAL TREDE R B B, AR R SR
4 PR S AW B B BT 5 . Zhou S5 AR 2R A% ik
AT LUERE 5 Fh RIS SR 22 5700 77% R &
FIETE Yy i 5 7T AR 63% 5 515 BH S 452K BUASI]
FF 5 20 B b - S0P i 3 5 et ) A AE
JE— S0k o - SRR 52 p R 2R RN R (e A 21
B, AEYIAR RN AR A TR S 33%0~66%221, 1
ANRVEZS RGEA 22 AR, A R 48 HIAR R P
5564 PR A SE , i i S A AL
SR DA G023 | IR i - S IF A [+ £ 43 X6 B 355 11
i 17 AL AN A ] o 3 A R AT IR o B4t T S
5, RS T 9 AR 2 R R I8 e fid i | 3 W
TSR IR , 45 AN TRVRE B A R AR A X - S 20
O35 1 — 25 T A b I ) A S I ()5 i AL
FRHLH
32 TENRERERFHXE

I i 2k DA Ay - 98 T R OK 43 BB 6% 5 Z1 5 i+
Py (AR e T R TR AR R G AT
HEVEARAFAEE P, R SE R R, - 3Enp
5 5,15 em )2 BF S B 2 1 AR 5 (P<0.01) , 1 H.

ARG e i 5 3 S K A O IR Fe U
PRI F A5 AT DA figp Bk - SR A8 5511 27 %~55% , 0k
JEE SR R M 2 L IX - SR IR  OC SRR IR . BF R K
B, 5 15em HEAMLE,5 em H)2EE S MR )
FHOCRREE T 5, H SRR 15 em )2 E AR
A IE T 5 em 2R RN - EIPIG AR, FBH 14
IR Xo) 3 )22 - S R 8 o g B o g 3 IX A
TR FE UM EFREL Q10 7 1.39~2.08, K/ T A R4 Fil
HEBRG Quw TAE 24" (B 5 KR ZHCCHRMBF R 45
R—2OP WS IO R T R X, 322K
O3 A B P IR A PR . SR AR,
SN T RS DR 5% - 3P ry i) 2, DRI AT AR
Qu &,

5T X S B W 1 A RO H = 2R h e Rk, +
S K RPN ZT 3 R A TR AR i
I A RO R 5 R 2 (0~10 em) H A EIK % Y)
AHOG , A HEIK 43X - 3 W W 2 W) 3 4, -4
IK G35 - SERF IR AT 22900 0.20 enr’s em™, 5K 2T
RAFEPER LR IERENEZHAA S A2 7 A/
i OIS A 45 AR LR 2538 BN R K o e 4 sk
0.24 cm®sem™, ] BB [N & L3 b AF 7 25 5% R
1M, 2 FAF VRS T Rk T R XA K3+



E KRS A SR KT i 1779

BR3P ATAEAH M o X B P TR DR
B — RN B K ARG AR AL £ 5 i 4 4R
JEE 1 e 72 R /K K B 8O0, B AU r 5 i Uk TR
R sZ R E B PR ;58 =, 3 IR R X R
W 3R P 5 EL A 8, 7K 0% - ST R 114 5 Wi
R ARV T R . BFAEAR 2K B R IR
I - e A P TE P R, Sk I A TR
FABIR R AL UE N &1k, S TR g vk, oF
[ i i e R A e R &= 2 = Y N € ot W
Z5BR, AEURER COL M BB A 2 /K St 38 i 22 BH,
S A TG U 00, Shi ZENEE - 2 R AR — B
b P ST & B, R TR R S 4 5 T S s ) - g
W B8R B, AR5 D) 30E— 2 2 B R TR XoF - S IO W 49 55 i
FEEH T R X K AR el AR R, kR
JZ(0~10 em) T35 K=& T 0.20 em®s em™ B 1 HERE
W 7 S [RIFR P, VA R AL i o T A [ A e
- IFENT
3.3 T IERFORRIR B W E R

VG4 Ay 1 246 TR 22 5 - S R Y00 ASE TR 2 G
L K A 8 B DR B U R AR | 7 7 AN [ X3
AN TR)FR s o] RUBE b AR 3% TR [R] . ARHF
FEIETF AR TR/ NI B £ 57 1) 1 IR E-P—C
FET BEAS i e 1 NP AR S (1) 41%~63%,  FLIRLEESR
B R AR R R R T4 20% . H T2 RS
BT R EUR TR AS L - SR, v SRR T A 5T
H R BZ AT R=oc- e RS A A6 - NI AR S5 119
35%~58% , {HICIEARIRIK o3 XoF - SJE TR g S i) 98] 5
YEF o oRET AL SRR W T R B /K 43 X ] 815 76 FH 19
E-Q AL {H i FHLA S0 L 2y iR &
SARPERAN . FHTIRSEFE |, 2408 e s A
Bt Van't Hoff 48 BB H0LE8 B B I T B, FRAT 14007
R T S Qi A1 e A I I (R i A, E-P—C AR A
WSIN T — A EEE PR B SCT)HEA TR, (oA AR e ARR VL
BA AR RIEAEE , T 3K 248 e R B L A
E—Q R R j0 2 ) . BE-P—C BERAPL TR B X+
ST B 500 7 AP K 3 B R VR A P, FEARR
T B A AR I A3 FE: , REDS 20 W 1A 7K Bl XU b 52 Al
X RRACHEAK SR T - NI O R F1E

B A T K el Rt A2 At X EL A e ) X SRR
A - HEEIR AL RRE , 78 2 BRAR B A X 45 18 T4k
AT SRR N AR BRI AR ()38 i - Sy
W B, A I 3 K SHEOE 2 CO, B R BkA
AR CED) TR A S, DX ol o 20 26 B A Pr e o, 4 ¢

A HUBRAR R, A A T LS E 2 ik . e
o MRS IR IR 1 S K R R 1 S R £
SN IR M A BAR DR A 230 AR, XA X K
BRGNS A —E e T L.

4 ZEig

(1) B i S ol XU g 8 IX A e 2 - I i ol
R H ARG Ry gt 2, 3 I R — R AE 5. 00—
7:00 Ffi, 7E 13:00—15:00 . 1d ZP,9:00 F1
19:00 (1) - HENF IR AR Bz i H M8 . L R Ty
2 A 2 M) - 3R A (P<0.01) , AH SCHTLIAL I 1
FrE—2PRA 5T

(2) 1 B 2 52 o) - S I 8 T 1 TR 5, - S
WH AR S em b2 AR DGR fe 5 (P<0.01) .
K 53 X6F A Sl ELAT R ) 98 5 L 25 /K A R
T E AR T A R, e LSRRI Y 0~10 em -
S KA 207 0.20 em®sem™, HHIREEFEBRRER |
B K L 3 B ek BSORI 2 TE AR S A SRR Y
PRBUE A1 Y E-P-Q ( Exponential—Piecewise—Co—
efficient )15 Y GRS BRAR BRI 2 DX /K IR -] - S50
MR 4y e 7 R

S

[1] Raich J W, Schlesinger W H. The global carbon dioxide flux in soil res—
piration and its relationship to vegetation and climate[J]. Tellus B, 1992,
44(2).81-99.

[2] XNZEHE, Ik o 3T i e [ 2% K A3k RUBE T TRLEE 52 0[]
AR, 1997, 17(5), 469-476.

LIU Shao—hui, FANG Jing—yun. Effect factors of soil respiration and the
temperature's effects on soil respiration in the global scale[J]. Acta Eco—
logica Sinica, 1997, 17(5) :469-476.

[3]Schlesinger W H, Andrews J A. Soil respiration and the global carbon cy—
cle[J]. Biogeochemistry, 2000, 48(1) :7-20.

[4] SRS, 2 TN, e, . ACIAI A 22 FH - S0P IR 4 A S ).
RV R3], 2013, 32(7) : 1389-1395.

ZHANG Yao-hong, CHU Dai-wei, XIE Xiao—jin, et al. Effect of night—
time warming on soil respiration in winter wheat soil[J]. Journal of A gro—
Environment Science, 2013, 32(7):1389-1395.

[5] Beringer J, Livesley S J, Randle J, et al. Carbon dioxide fluxes dominate
the greenhouse gas exchanges of a seasonal wetland in the wet dry trop—
ics of Northern AustralialJ]. Agricultural and Forest Meteorology, 2013,
182:239-247.

[6] Qi Y, Xu M, Wu J. Temperature sensitivity of soil respiration and its ef—
fects on ecosystem carbon budget; Nonlinearity begets surprises|J]. Eco—
logical Modelling, 2002, 153(1):131-142.

[7] Wiseman P E, Seiler J R. Soil CO;, efflux across four age classes of plan—

tation loblolly pine (Pinus taeda L.) on the Virginia Piedmont[]]. Forest



1780

KA IMERF 217 ERRET k.

Ecology and Management, 2004, 192(2-3).297-311.

[8] Martin J G, Bolstad P V. Annual soil respiration in broadleaf forests of
Northern Wisconsin: Influence of moisture and site biological, chemical,
and physical characteristics|J]. Biogeochemistry, 2005, 73(1):149-182.

(9] FEARME, Bk, 38 I, S5 ARG pR SN il ok 4 K G 5 - i 38
FEM R[] L3E2%4R, 2013, 50(5): 974-982.

WANG Chun-yan, CHEN Qiu-bo, YUAN Kun, et al. Soil respiration
rate and its relationship with soil temperature and moisture in rubber
planations[J]. Acta Pedologica Sinica, 2013, 50(5 ) : 974-982.

[10] FA/NNI, 5Kk 222, BTy, 46, B0 4 X ORI B i AR 25 R 48 L 0T
W 22 5t e HLRZIR D R[] FREER}, 2013, 34(3): 1026-1033.
ZHOU Xiao—gang, ZHANG Yan—jun, NAN Ya—fang, et al. Differences
in soil respiration between cropland and grassland ecosystems and fac—
tors influencing soil respiration on the Loess Plateau[]]. Environmental
Science, 2013, 34(3):1026-1033.

[11] Shi W Y, Tateno R, Zhang J G, et al. Response of soil respiration to
precipitation during the dry season in two typical forest stands in the
forest grassland transition zone of the Loess Plateau[]J]. A gricultural and
Forest Meteorology, 2011, 151(7) :854-863.

[12] Van't Hoff J H. Lectures on theoretical and physical chemistry [M]//
Lehfeldt R A(Ed.), Chemical Dynamics: Part 1. Edward Arnold, Lon—
don, UK, 1898:224-229.

[13] A=K R, ARV 2 L o JSUAN [R) 2 JeF 7 2 ) L S0P I 8l 2

SR o34 (T]. Flk 4, 2010, 19(1) :42-49.
LI Zhi-gang, HOU Fu—jiang. Analysis of soil respiration diurnal dy-
namics and factors influencing it in enclosed natural grasslands under
different topographies in the Loess Plateau[J]. Acta Prataculturae Sini—
ca, 2010, 19(1):42-49.

[14] Han G, Luo Y, Li D, et al. Ecosystem photosynthesis regulates soil res—
piration on a diurnal scale with a short—term time lag in a coastal wet—
land[J]. Soil Biology and Biochemistry, 2014, 68:85-94.

(5] £ 84, XU2%d, 25575, 45 AR J5T PG 79 ) W Js e TR A 00 R

75 NP B S KSR R R (], AR SR, 2014, 25(1) 45—
52.
WANG Ming, LIU Xing—tu, LI Xiu—jun, et al. Soil respiration dynam-
ics and its controlling factors of typical vegetation communities on
meadow steppes in the Western Songnen Plain[J]. Chinese Journal of
Applied Ecology, 2014, 25(1):45-52.

[16] BA5 ik, XU, sAER, S5 VG E & 1) 2 fa) - St %) 1728

b R T BhAR[)]. A2, 2012, 32(20) :6376-6386.
HU Zong—da, LIU Shi-rong, SHI Zuo-min, et al. Diel variations and
seasonal dynamics of soil respirations in subalpine meadow in Western
Sichuan Province, China[J]. A cta Ecologica Sinica, 2012, 32(20):6376—
6386.

[17] Tian D L, Wang G J, Yan W D, et al. Soil respiration dynamics in Cin—
namomum camphora forest and a nearby Liquidambar formosana forest
in Subtropical China[J]. Chinese Science Bulletin, 2010, 55(8):736—
743.

[18] Qi Y C, Dong Y S, Liu L X, et al. Spatial-temporal variation in soil res—
piration and its controlling factors in three steppes of Stipa L. in Inner

Mongolia, China[J]. Science China Earth Sciences, 2010, 53(5) .

683-693.

[19] W28, FRHER], XU SCIR. B A AR 1 3 NP AR R TG i) (K]
T A 2524, 2011, 31(18):5217-5224.

GAO Hui-yi, GUO Sheng-li, LIU Wen-zhao. Characteristics of soil
respiration in fallow and its influencing factors at aridhighland of Loess
Plateau[J]. Acta Ecologica Sinica, 2011, 31(18) :5217-5224.

[20] Yan J X, Li HJ, Li J J, et al. Response of soil respiration to temperature
and soil moisture ; Effects of different vegetation types on a small scale
in the Eastern Loess Plateau of China[J]. Plant Biosystems, 2013, 147
(4):1191-1200.

1@ 558 75, KSEEE, 45 K DhRU A8 A DX - 398 0 IR 5 ) R 3%

JH - oA 5 A A A BT R E IR S AT R, 2013, 19
(5):1207-1217.
GAO Yu, FAN Jun, MI Mei—xia, et al. Influencing factors of soil respi—
ration and their response to different land use types in the water—wind
erosion crisscross region[]J]. Journal of Plant Nutrition and Fertilizer,
2013, 19(5), 1207-1217.

2214 B, BT, B2, 4. B L e JEUK XUl 38 B A AN [R] 7

ZAFF L ENFIRARAEL]. Aol TAR2EH], 2013, 29(13) : 74-80.
FU Wei, HUANG Ming-bin, SHAO Ming—an, et al. Soil respiration
characteristics under different site conditions in wind—water crisscross
erosion region on Loess Plateau[]]. Transactions of the Chinese Society
of Agricultural Engineering, 2013, 29(13).74-80.

(2318 7, 4RI, F A L. WAL K dh U S B X 4 b 1 398K 432t
FESPRELT]. E 23R, 2006, 14(3):261-264.

FAN Jun, SHAO Ming—an, WANG Quan—jiu. Soil water restoration of
alfalfa land in the water—wind erosion crisscross region on the Loess
Plateau[J]. Acta A grestia Sinca, 2006, 14(3) :261-264.

[24]|Wang Z Q, Liu B Y, Liu G, et al. Soil water depletion depth by planted
vegetation on the Loess Plateau[]J]. Science in China Series D : Earth
Sciences, 2009, 52(6):835-842.

(251 230, £ IR, BRI 05, 4. 8 b N T A B R RO 3
AG[I). HEAS4R, 2013, 33(23) . 7467-7477.

LI Wen—-jing, WANG Zhen, HAN Qing—fang, et al. Evaluation on car—
bon sequestration effects of artificial alfalfa pastures in the Loess
Plateau area[J]. Acta Ecologica Sinica, 2013, 33(23) . 7467-7477.

[26] 5K R, HEIAZE, Fm il B DX RUBEAS Rl S BT 3T

JZ A3 [ 43 A ] Aelk TAEA 4R, 2012, 28(17):102-108.
ZHANG Chen —cheng, SHAO Ming—-an, WANG Yun —qiang. Spatial
distribution of dried soil layers under different vegetation types at slope
scale in loess region[]]. Transactions of the Chinese Society of Agricul—
tural Engineering, 2012,28(17):102-108.

[27] Zhou Z, Zhang Z, Zha T, et al. Predicting soil respiration using carbon
stock in roots, litter and soil organic matter in forests of Loess Plateau
in China[J]. Soil Biology and Biochemistry, 2013, 57:135-143.

(28158 &, BATEIE], Ju Ak, 45 AR 5 20T B -3 Sk o 1+
HERTIRREPELD]. B2, 2012, 20(1) :42-48.

GUO Ming-ying, CHAO Ke-tu, YOU Jin—cheng, et al. Soil microbial
characteristic and soil respiration in grassland under different use pat—
terns[J]. A cta A grestia Sinica, 2012, 20(1):42-48.

[29] Li P, Yang Y, Fang J. Variations of root and heterotrophic respiration



E KR A SR K T i 1781

along environmental gradients in China's forests[J]. Journal of Plant E-
cology, 2013, 6(5) :358-367.

[30] Ferréa C, Zenone T, Comolli R, et al. Estimating heterotrophic and au—
totrophic soil respiration in a semi—natural forest of Lombardy, Italy[J].
Pedobiologia, 2012, 55(6) :285-294.

[31] Atkin O K, Edwards E J, Loveys B R. Response of root respiration to
changes in temperature and its relevance to global warming[J]. New
Phytologist, 2000, 147(1).141-154.

[32] Heinemeyer A, Hartley I P, Evans S P, et al. Forest soil CO, flux:Un-
covering the contribution and environmental responses of ectomycor—
thizas[J]. Global Change Biology, 2007, 13(8).1786-1797.

[33] Hogberg P, Nordgren A, Buchmann N, et al. Large—scale forest girdling
shows that current photosynthesis drives soil respiration[J]. Nature, 2001,
411:789-792.

[34) AR 4 AR BT, A, TR R PR 0 -5
IR I AT 2R B[], A 35244k, 2012, 32(15) :4890-4901.

WANG Xin-yuan, LI Yu-lin, ZHAO Xue—yong, et al. Responses of soil
respiration to different environment factors in semi-arid and arid areas|J].
Acta Ecologica Sinica, 2012, 32(15) :4890-4901.

[3515K &, EAM, ARAAE, 55 IRBERIK AT 8 b e X 3 Fie il +

AT 2T LR CO, Wy AsmR]. il A= 5kl 41k, 2011,

19(4).731-737.

ZHANG Hong, HUANG Yi-mei, QI Jin—hua, et al. Effects of tempera—
ture and moisture on soil CO, release potential under three typical land
use types in the hill-gully area of the Loess Plateau[J]. Chinese Journal of
Eco-Agriculture, 2011, 19(4):731-737

[36] sRELAE, ERCRE, 153, &5, TSRS R T 8 g st/ 22 H 43

W P et 1 AU (T ). AR 2524k, 2009, 29(6) : 3028-3035.
ZHANG Hong—xing, WANG Xiao—ke, FENG Zong-weli, et al. Modeling
soil respiration using temperature and soil moisture under alteration of
dry and wet at a wheat field in the Loess Plateau, China[J]. A cta Ecolog—
ica Sinica, 2009, 29(6) : 3028-3035.

(371 i, s, W 5 ke, 4. 3 4 e X E A Hu it 33 ()] 2l
Bl2£, 2013, 30(4) : 535-540.

XU Hao, ZHANG Yuan-run, PAN Zhan-bing, et al. A study on the soil
respiration of alfalfa field in the loess hilly region[]]. Pratacultural Sci-
ence, 2013, 30(4):535-540.

[38] Austin A T, Yahdjian L, Stark ] M, et al. Water pulses and biogeochem—
ical cycles in arid and semiarid ecosystems|[J]. Oecologia, 2004, 141(2) .
221-235.

[39] Lin Z B, Zhang R D, Tang J, et al. Effects of high soil water content and
temperature on soil respiration[J]. Soil Science, 2011, 176(3):150-155.

)
U o .
00 ]|

AR AKX TEBI IET AN L. 23k 6 % 75
BN IR 2 S R AR R PRI N R AT ZRG AT Ab
PR LR b, RGBSR PN T B A+ 24500 SR a7 1 A 4
JEBRAC T AL K A R A HLER AR 5 1555 - B A S B AL LR 5 T 1)

WFFECR o X SERE SRR ISR R R T 1L B K™ A= B if 4 s B AL 4

&
B
'
é x
ERYET i
HUBAREFE ﬁ
b SETWWET
z HEARSRE
3
) ®E ME AET BHS ¥
“
3
amser0e 3
b — I
ansn van XRABE L3 ERERY S
=

A7 DXCERIE I e 10 B B
AAs Rk R R, 565, X 20, PR, S5 AT 78.00 JT. AT it

BRAE2E REEREE 00 TR 2R DRI AL, B B 0T R R R
AT TARBOR GBS, DL SR BB I AT AE 2%



