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Abstract: A study on diurnal variations of CO,, CH, and N,O fluxes in the late growth stage of wheat under conventional
tillage and no-tillage were conducted at the sixth year of a long term located experiment. The Gas Chromatography (GC) ,
ascertained the optimal observation durations for CO,, N,0 and CH, fluxes were investigated for 48 hours using the Static-
Chamber method. The results showed that the CO,, CH, and N,O fluxes had significant diurnal variations under both
conventional tillage and no-tillage treatments, which it might be a sink of CH,but a source of N,0 and CO,. The diurnal
flux of CO,emission peaked in PC 752.58 mg-m ™>h™" at 12 p. m. , and the lowest value was AC 186.42 mg-m >h'at 2
a. m. ; while the N,O peak fluxes of AC, PC and PZ presented were performed at2 p. m. , 4 p. m. , 4 p. m. , respectively,
and the peak fluxes values of AC, PC and PZ was 45.85 pg+m+h™, 41.89 pg-m~>-h", 34.38 pg-m>+h™',
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respectively , however, N,O flux of AC decreased rapidly after 6 p. m. and presented the lowest value at 0 a. m. with 16. 69
pg. m 2. h™" | but PC and PZ was at 4 a. m. , the similar trend was noted in CH,, but there were two flux peaks in a day,
which observed at 2 p. m. and 0 a. m. , and the lowest flux observed at 6 a. m.. The daily mean emission fluxes of CO,was
PC > AC > PZ, CH,was AC > PC > PZ, but N,0 was PC > AC > PZ. There were highly significant ( P<0.01) or
significant ( P<0.05) positive correlations between gas fluxes and land surface temperature or soil temperature of 5cm depth
under conventional tillage and no-tillage systems, and the temperature might be a crucial factor in diurnal variation. The
percentage of CO,, N,0 and CH, fluxes in daily showed that CO,, N,O and CH, fluxes in daytime was 74% , 66% and
61% , respectively, further, the ratio between daytime and night presented that CO,was 3 to 1, N,0 was 3 to 2 and CH,
was 2 to 1, there are significant fluxes difference between each gases. In order to make sure the optimal observation duration
for this periods and areas, we calculated the correction coefficient and regression analysis between the observation duration
and the daily total fluxes of three gases, which showed that the correction coefficient of CO,flux on the verge of 1 from
8 a.m. to 10 a. m. , and the related coefficient was 0. 8175 (P<0.01), it's showed that this time period significantly
represented daily mean flux of CO, or it was the optimal observation duration for CO,collection in this period and area. The
optimal observation duration for N,O was 10 a. m. to 12 a. m. and the related coefficient was 0.7642 (P<0.05), but two
values for CH, were 8 a. m. to 10 a. m. and 0. 8396 ( P<0.01), respectively, which correspondingly presented the
representative emission flux of a day and was the optimal observation duration of the late growth stage of wheat for

greenhouse gases in this area.

Key Words: tillage; greenhouse gases; diurnal variation; observation duration
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Fig.1 Diurnal variation of CO, flux under conventional tillage and no-tillage
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Fig.2 Diurnal variation of N, O flux under conventional tillage and no-tillage
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Fig.3 Diurnal variation of CH,flux under conventional tillage and no-tillage
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Table 1 Correlation analysis between gases fluxes and land surface temperature, soil temperature of Scm depth in diurnal variation

e Sem M1
HESK AbFR Land surface temperature Soil temperature of Sem depth
GHG Treatments HARTT R AL AR TT XA
Correlation equation R Correlation equation R
AC y = 0.0149x + 14.391 0.9138 ** y = 0.0197x + 14.058 0.9249 **
CO, PC y = 0.0092x + 15.777 0.9499 ** y = 0.0184x + 12.602 0.9750 **
PZ y = 0.0034x + 18. 031 0.4604 y = 0.0246x + 11.138 0.9360 **
AC y = 0.3802x + 12.779 0.6108 * y = 0.3068x + 13.933 0.5863 "
CH, PC y = 0.8098x + 5.4098 0.7291 " y = 0.3113x + 14.050 0.5728 *
Pz y = 0.8001x + 6. 8989 0.6876 ** y = 0.1151x + 17.218 0.3670
AC y = 0.2348x + 13.556 0.8313 " y = 0.3254x + 12.537 0.8833 "
N,O PC y = 0.1965x + 14.491 0.8489 ** y = 0.2984x + 12.680 0. 6600 *
PZ y = 0.1277x + 16. 257 0.8064 ** y = 0.3684x + 11.270 0.6598 *

“w 7 0.05 BEKFE(R=0.5529), “* =7 0.01 WEKF(R=0.6835)
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HAE 6 2R3 91553 0. 8175 (P<0.01) ,0. 8396 ( P<0.01) ,0. 7642 ( P<0.05) , Y3k 3 3 /K, P8 B &SR 3%
— I [ B HE R 2 HA RS AR et nT DIE R/ NE AR BRI (4—6 A T2 AR 5T 1Y S AR BURE I [ B
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Table 2  Soil temperature of 5 cm depth and land surface temperature at different sampling time of three tillage treatments

HURE I A] W ZFRIRE Land surface temperature/ °C 5 cm M Soil temperature of 5cm depth/ C
Sampling time AC PC PZ AC pPC PZ
8.00 21.33aA 21.00aA 18.67bB 20.83aA 20.33bB 18.26¢C
10.00 23.17aA 23.33aA 23.00aA 22.00aA 20.53bB 19.00cC
12.00 26.83aA 26.67aA 26.00aA 23.33aA 21.67bB 19.54¢C
14.00 29.00aA 27.83aA 23.33aA 24.00aA 22.83bB 20.67c¢C
16:00 24.33abA 23.33bA 24.83aA 23.67aA 22.33bB 20.53¢C
18.00 22.33aA 21.50aA 21.83aA 20.83bAB 21.33aA 20.33¢B
20.00 21.00aA 20.00abA 19. 00bA 19.67aA 20.33aA 20.00aA
2200 19.00aA 18.67aA 17.83aA 18.00¢cB 19. 00bA 19.50aA
24 .00 18.00aA 18.17aA 16.83bB 17.00bA 18.17abA 19.50aA
2:00 18.33aA 16.67bAB 16.50bB 17.00bB 17.50bAB 18.84aA
4.00 18.00aA 17. 17abA 16. 00bA 16.50¢C 17.57bB 18.51aA
6:00 18.17aAB 18.50aA 16.67bB 16. 67bA 18.30aA 17.67abA
8.00 18.83bA 19.83aA 18.50bA 20.00aA 19.50aAB 18.00bB
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Fig.4 Diurnal variation of correction coefficient
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Fig.5 The regression analysis between the optimal observation time and the daily total fluxes of three gases
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