55 30 555 10 ) 7N 1% gl 2% Vol.30, No. 10
2009 =10 /4 ENVIRONMENTAL SCIENCE Oct. » 2009

BIRAEIE XS R B E S FR g L 5 IR A =2

BRASHE 2, R, AR, a8 S, Tf>, FhCiE™?

Q. MRER TR RS TR, MR 210044; 2. B RURMR 22 B0 SRR 24 B, AT 210095; 3.7L704
RN RERE, B 210014; 4 M HASR)E, N 2210025 5.9 ERFEE BRSBTS, sl 100029)

FEE : A WIF U R it Nt P R AT 30 i e ) 5o A T A 3 R (1 2 i, R P e A B A - R By AR P AR S R 4 11 T 4 I
EREHT T 5 MK ZR(2002 ~ 2003 47N 2252003 4F R K KT, 2003 ~ 2004 £F/N 32,2004 4 2K, 2004 ~ 2005 4= /N 22 ) 1 BT 41 31
TR 25 SRR, KN FEFEMC2002-11-09) 3R F AEC2003-02-14) AN T AL 2003-03-26 i FH 5 2 J8 PY 20N it FH A B2 £ - 338 0
TH A2 B gy TS L AL A ) it 8 7K ST 1] P - 9T R T 3 TG Y 22 S B IRRRT - 9 R O [ 55 ) 2550 R 52 B T AR A S B R 4
15 2003 ~ 2004 £E (K1 & /N2 LR Z CRL R 28 PR I VE ) R KR8 s ASHEAN R B AR BE 1K P34 L P IRl R 2 M E B3 % 7 (p >
0.05) . 7F 2004 F R KA KA LA AL 58 2 2 38 In T 3P 22 (p < 0.05), M 7R J5 4 ¥ 2004 ~ 2005 A /N 22 A= K Z= v
LEANHE X BRI T P IR T R (p < 0.05) . LE T #EVEY A /KB I ZZ H1 (2004 ~ 2005 £E/NEEAE KT, IR HFLEAS B Ak B I8 35 48
T 13 Co, HEBGR AR EERSHE T, AR FH 3R 5 B 0 OC R Y ] AR B BRI, X AR R B R LA AR
B FeET LRGN Q0 THAE 1.26 ~ 3.60 2 [R5, FLIAME hy 2.08 . M0H Fr A7 45 BRAE R (bR vl 10 1 3P W R 5 1 el )5
HHAT RG] BRI = A E R B R, BN SRAFI Q10 8 1.66. AR 1 1R P55 R0 P8 F - S P 0 4D 356 v R0 A, 3 57 (1) T 2
M) B 250 C i 50 R 250 FH 88 5 M) R 0 C R BO RS IR B FT B 549 1) L3RRI AR 52 ( R* = 0.54, n =463, p<0.000 1).
SRR BRI A 5 LIRS T R R Y

PESES X171 XEFRIREE: A XEHS:0250-3301(2009)10-2858-08

Effects of Management Regime on Soil Respiration from Agroecosystems
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Abstract: In order to examine the effects of management regime, such as nitrogen application and plowing method, on soil respiration from
farmland, the static opaque chamber-gas chromatograph method was used to measure soil CO, fluxes in situ . The field measurement was carried
out for 5 growing seasons, which were the 2002-2003 wheat> 2003 maize and soybean, 2003-2004 wheat, 2004 maize and 2004-2005 wheat
seasons. Our results showed that soil respiration increased in fertilizer-applied treatments compared with no fertilizer treatment after 3 times of
fertilizer application on 9 November 2002, 14 February and 26 March 2003. And the most obvious increase appeared following the third
fertilizer application. No significant difference in soil respiration was found among several fertilizer application treatments. The effect of plowing
depth on soil respiration was contingent on preceding cropping practice. Over the 2003-2004 wheat-growing seasons Cits preceding cropping
practice was rice paddy)s mean soil respiration rates were not significant different ( p > 0.05) between no plowing treatment and shallow
plowing treatment. The shallow plowing treatment CT2 led to higher soil CO, losses compared with no plowing treatment of NT2 in the 2004
maize-growing season, however, the significant higher ( p < 0.05) soil respiration rates occurred with no plowing treatment of NT3 in the
following 2004-2005 wheat-growing season. Intensive plowing (25 c¢m depth), compared with no plowing practice (NT4), increased soil
respiration significantly during the 2004-2005 wheat-growing season. Regression analysis showed that the exponential function could be
employed to fit the relationship between soil respiration and temperature. The exponential relationship yielded the Q,, values which were varied
from 1.26 to 3.60, with a mean value of 2.08. To evaluate the effect of temperature on soil respiration> the CO, emission fluxes were
normalized for each treatment and each crop growing season. Plotting the normalized soil respiration against the temperature, the exponential
relationship between these two parameters becomes obvious. The temperature coefficient Q, was then evaluated as 1.66 according to the
exponential relationship. Further investigation indicated that soil respiration could be well simulated by an empirical model in which the effects
of both soil temperature and moisture on soil respiration were considered. This model described 54% variances of the measured 463 soil
respiration rates, with a R* of 0.54 and a p value less than 0.000 1.
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Fig.1  Dynamics of soil respiration rates following three fertilizations

2.2 APFREA S A BT R 5

T3 ZE Ay AT BH , ARG L S I 1) 5 T
IVEDI AR B A7 G (3R 3) 1 2003 ~ 2004 417 4
NG AR KR CIL I 2 A AR 0 A 7K 8D s ASHERH %

HEALFR -3 T NP IR 2 2 (R E B2 22 = (p >
0.05) . 7F 2004 4F F KRR, Wl LA HF b 3 i 2
BT P IGE 2 (p < 0.05), 1M 7 5 7 19 2004
~2005 TN A K TR LA BF SR BRAR T



10 41 AR A5 05 45 « A B TR AR FH 2B 725 2R 8 SRR 1) ) 2861
®3 TEHBLENSHEEHTIBEFRERNEY =2
Table 3 Seasonal mean soil respiration rates and crop yields for different treatments
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