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Gt [ R BRI 3 AR FE A ) (3R T 1984 4F) AR HBALEE T 2009—2011 4F, A A Li- 8100 &4t (Li-COR, Lincoln,
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Seasonal and annual variation characteristic in basal soil respiration of black

loam under the condition of farmland field
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Abstract; Basal soil respiration is an important factor to influence soil organic carbon dynamics in the terrestrial ecosystem.
Soil respirations were measured with the automated CO, flux system (Li-8100,) in a long-term bare soil in the Changwu
State Key Agro-Ecosystem Experimental Station (35° 12’ N, 107° 40" E) , Shaanxi, China from March 2009 to November
2011. Soil temperature and soil moisture at the 5-cm depth was measured using a Li-COR thermocouple and oven drying
method, respectively. Significant variations in seasonal and annual soil respiration were observed in the experimental period
of three years. Soil respiration averaged at 1.16 wmol-m>s™", 0.92 pmol-m s 'and 0.88 pmol-m™>s™" in 2009, 2110
and 2011, respectively. The cumulative soil respiration in 2009, 2010, and 2011 soil were 282 ¢ C/m*, 234 ¢ CO,/C m’
and 230 g C/m’, respectively. The soil respiration was significantly related with seasonal soil temperature or soil moisture.
A bivariate model more accurately soil respiration in the bare soil ecosystem than a univariate model with only soil
temperature or soil moisture as the driver. During the experimental period of three years, the accumulation of soil respiration

in bare soil was negative correlation with annual precipitation, whereas there was no relationship between soil respiration
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and annual air temperature. In the bare soil, the annual loss of carbon was estimated at 2.5 Mg/hm’ according to soil

respiration.
Key Words: soil respiration; soil moisture; soil temperature ; bare soil
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1 MPBEFE
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PRI ) o J8 TR 8 - 5 IR X VR 1200 m, 2 T80 1 22 KU, 1984—2011 AR 4R FEK R
586 mm , HoF B EAEDY N 954 mm , HARAEAY 9 296 mm,7—9 A Rk H4EREH 57T% A4 . ARSI
9.4°C , KT 10°C BUE A 3020°C , 4F H IR 2230 h, H FRN 519% , 44 5 M4 484 kI/em®, TCFE
171d, 2009 2010 2011 4F A SRk 52091 4 481.20 588.10 ,644.20 mm,7—9 J AR s B IR i A4 [ K
BRI 62% 74% 60% , X R - 1 K AR EE WK YK R 10.06,10.27 ,9.43°C , 5 2 F-HIRE K & LR KRS
TR A ELART 75, TOi S MK il S KA TR AR S ka3 R 5l 7—9 A BE/K BB B3N . Mo M 438k Kl
eyt RO TR s i 4 HRRIE RS . BHE I (0—20 em) ALK 6.50 g/kg, &R 0. 62
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1.2 5Tt

G AT FH AR A B K A i Y — KRS T 1984 AR T, R F0FIE R IR D) A R
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2 ER545H
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B 8 3 1 2 AR AGREAE A1, - M I I E AR B (B AR A7 A A8 5, 2009 4F + 3 IF I 3R 1 e /ME R 0. 62
pmol-m>s™"  Ft KAEH 1.83 pmol-m>s™" , ¥ M 1.16 wmol-m>s~' ;2010 4EF1 2011 4F - 430 W 705 6] R0 341 (8 48
KT 2009 4, 2010 4F 30T (1975 Ak36 R 0.30—1.46 pmol-m>s™ , ¥I{E 47 0.92 pmol-m>s™' ;2011 4EN K
0.06—1.68 pmol -m™s™' 1 0.88 pwmol-m™s™"' (& 1),
22 PR ECR S AR KA OCR

3a WLIIAGITE] (2009—2011 4F) | - SEF G o 5 15 + eyl i 5L i 54880 R ( P<0.0001) (% 1), H3EE %
Ak o] LA R R 57%—67% W AR S 1 T R R R 5 R K SR R B E ALK R
(P<0.003—0.0001) (F& 1), 487K 4> 1T DL e 4 EnF 0 529%—79% 9748 Stk . I 22 B, 4= SEnT g g 4 48
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Fig.1 Changes in soil respiration, soil temperature, and soil moisture between 2009 and 2011
F1 TEERRSERE KSHXRFE
Table 1 Equations between soil respiration, soil temperature and soil moisture
g0 IR BE KA O R T P R 0
Year Equations between soil respiration, soil temperature and soil moisture 10
bR S ) S R AR
Single-variable equations between soil respiration and soil temperature
2009 F=0.3050e"04 7 <0.0001 0.67 2.00
2010 F=0.3253e004 7 <0.0001 0.57 1.72
2011 F=0.2137¢*787 <0.0001 0.61 2.05
e 5 - 3K 43 1) P Ry
Single-variable equations between soil respiration and soil temperature and soil moisture
2009 F=-0.00270 *+0.03460 +1.5893 0.0003 0.52
2010 F=-0.00040 >-0.04440 +1.6908 <0.0001 0.79
2011 F=-0.00776 >+0.22220 —0.4445 0.0001 0.62
I SRR K XU B AR
bivariate-variable equations between soil respiration and soil temperature
2009 F o= 0.35]26%045717 ,0.066980-0.0025302 <0.0001 0.73
2010 F o= 049966003445 40.038299-0.0027262 <0.0001 0.79
2011 F = 1.90730 117577 o ~0.322016+0.007776 <0.0001 0.86

R? . Yt € 24K Coefficient of determination; o - ST I R SR temperature sensitivity of soil respiration

2.3 Tl SRBUEAYAE PR A S S AR BRI A K A O 2

2009 4%y 282 g C/m*,2010 4E> 234 ¢ C/m?, 1M 2011 4E 4 230 ¢ C/m?(J& 2) . WZE HHIPM (3 15 H—
11 A 20 ), i Ee A 4E SR 22 58 K (2009 4E 2010 4EF1 2011 4EAK N 15.41 ,15.07 .14, 63°C) ,{H B %
KEBA BFEESR 2009 4 2010 4FFH1 2011 EHKIKH 448.60 ,561.70 .597.80 mm (K] 2) . BRALH: 3a [AIFE7E T
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Fig.2 Variations in total rainfall, mean air temperature and cumulative soil respiration between 2009 and 2011
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Fig.3 Response surface of soil respiration as a function of soil
moisture and soil temperature according to the equation fitted to

the soil respiration data in 2009
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B HE LI QA8 K a4 R B AR AL B YIAR O 7 R, 7R 8 A X, I A AR 7S 4
2 K A3 R BE PR BT 2 ) 2
3.2 PR EH HLARAS fb R e R 2R

P& T, 3 2 SR IS S WP, S VIR R SRS TG . PR ARS8 4 b - 498 P 5ok
R AR T RIAR AR A /N A R AR FR Y - DT > KR R S A B A ML A, - DT 2 ik
T - HeR A Yt RO A HURR S A 2 s >

M EARBFFE LS SR 0T LA I N (3a 2 , i Ah BE 39 MLBR R S K ATE 249 ¢ C/m’, AR
FRE LA T ] 1984 AEKIRI LASKE SOC il B A, SOC ¥ B ik I T 1A 19 6.5¢/ kg PR S H AT 5. 5¢/kg, F&
W3k 15% (2.5 Mg C/hm’® 4R35 0.1 Mg C/hm®) A & RIH IS AR A B SOC & IR AR EEAL B,
PR IR R 12 B RS VR AR 22 Hp - 3 LR & B TR AR AR A A R IR R 0 (B4 AR Y J2: | 76 AR 5% o
WA = AR FEREIT IR (4 (249 ¢ C/m? ) A5 BRHIADBRAEAE SOC Bk A 2.5 Mg C/hm* 2247, L PRARAF
BRI (0.1 Mg C/hm?) [ 25 %5, SR HJFHFTRES LU F IR RA K1) #H A BUR B %A TEY AR KK T
HE R A PR T W R A (G 2 AR B2 A A LR A3 4K T R A WU AR « 76 38 = R X AR R 2R
HART 2.5 Mg ha™ ) SR b X (4 BTG 06 ) ) 2 oA WL 25 0 33. 3% —42.9% Y, LI, Fifi %
PHE A HIEE VLR K 28 0.5—0.6 Mg C/hm*;2) K& WA Bt A ML A0 Fn A, (8 1= 5980k A= 4 1 e v o %)
SOC A9 0.12%—0.59% " ; 3) B 2 W I A4 + SRR i 2k — 3B 3ok B T - HERZ 5 4) R AL PR AR 4500 T %
AR AR AR (AR P R v R U A TG BR AR - 48 1 () 4 B, /D i 8% B 2% AR R Y 40 A TT RE AR
A5 b A 9 R ORI o5 L b B A PR R L Bk B ARA Tk — 25 R IR A T A A

B+ SR X R MR IR AR X, I AR YR AR T A AR FEAR IR LY K ey . BB ge
ERAIEH ,7—9 AR M, AYRTTRSE KL N 85 g C/m”, T 24 Hb + A HLAK (1 3 2% B 24 /5 WL
DU P9 BR = 39E LBR (1 T 2R 1Y) 34% , FE T 72 T R b X, FEPRIIE & 4 RARFEK R T, F RS INTED)
465 o R R AT B TR A ML A AR RT3 AT BLRR A, D5 AR T,
4 it

FEhh A+ HEOP IR AT 2R R 0.99 mol - m® s, RIFERRITIR AR 2 2% 19 ML Ry 2.5 Mg C/hm*, {H RS %
AT A WL A AR 20, #Rb L, R HE0R I B 2 B AR PR AR AL, R R AR b b+
KSR B AL R, nT RS KBRS R T R ( F = ByePT PP ) | I (Y 4E PR AR Ak B
SRR SR M S AR ARRTE G, B, R AR AR AR SRR, A HLBRIR R 5 PR R 2 N AR R A AR R
RFB RS
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