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Effects of different rotation modes on soil CO, emission
fluxes from no-till farmland
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Abstract: [Objective] The paper studied the effects of different rotation modes on soil CO, emission,to
provide a reference for farmland carbon sequestration and emission reduction. [Method] Long-term field
experiments were conducted to research the dynamic variation of CO, emission fluxes under 4 rotation
modes (winter wheat (Triticum aestivum L.)-summer fallow, winter wheat-summer maize (Zea mays
L.) ,winter wheat-summer soybean (Glycine max (Linn.) Merr.),and winter rape (Brassica campestris
L. )-summer maize) during winter wheat and winter rape growth period from March to June in 2012. The
relationship between soil CO, emission with soil temperature and soil moisture was analyzed as well. [Re-

sult] CO, emission fluxes had significant fluctuation under different rotation modes. The CO, emission flu-
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xes of four modes were in a decreasing order of winter wheat-summer maize(13. 91 ;1mol/(m2 * 8)) >win-
ter wheat-summer soybean(9. 09 pymol/(m” « s)) > winter wheat-summer fallow (6. 43 pmol/(m* « s)) >

winter rape-summer maize (4. 56 pmol/(m’ « s)) with extremely significant difference (P<C0. 01) within
different modes. Winter wheat-summer fallow mode had the lowest soil temperature of 14.49 ‘C,the high-
est soil moisture of 13.28% .and the lowest correlation coefficients with CO, emission flux. It is indicated
that soil temperature and moisture had less effect on CO, emission flux in winter wheat-summer fallow

mode. [Conclusion] Winter rape-summer maize model was the best treatment to reduce agricultural green-

house gas emissions and mitigate global climate change among the 4 tested rotation modes.

Key words: rotation modes; soil CO, emission flux; soil temperature; soil moisture; correlation coeffi-

cient
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Fig. 1

Variation of soil CO, emission fluxes under different crop rotation modes

during winter wheat and winter rape growth period
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Fig. 2 Variation of soil temperature in soil layer of 0 to 20 cm under different crop rotation modes

during winter wheat and winter rape growth period
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Fig. 3 Variation of soil moisture in soil layer of 0 to 30 cm under different crop rotation modes

during winter wheat and winter rape growth period
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Table 1 Correlation coefficients of soil CO, emission fluxes and soil temperature at different soil layers
under different crop rotation modes during winter wheat and winter rape growth period

Ab B AlEl + )2 + R Soil temperature under each soil layer

Treatment 5 cm 10 cm 15 cm 20 cm 0~20 cm
WF 0. 600 0.636 0.589 0.672 0.629
WM 0. 588 0.641 0. 704 0. 682 0. 682
WS 0.238 0.980" * 0.878"* 0.870* 0.936"
RM 0.923"* 0.995* 0.995* 0.992** 0.994**

Vs CFR B x x RR B M. TR,

Note: " * ” shows significant correlation,while “ * % ” shows extremely significant correlation. The same below.
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Table 2 Correlation coefficients of soil CO, emission fluxes and soil moisture at different soil layers

under different crop rotation modes during winter wheat and winter rape growth period

Qb AE 42 L HEE E Soil moisture under each soil layer

Treatment 0~10 cm 10~20 cm 20~30 cm 0~30 cm
WF 0. 348 0.518 0.500
WM —0.611 —0.768* —0.763" —0. 805"
WS —0.428 —0.806" —0.852" —0.783"
RM —0.572 —0.548 —0.948" * —0.793"
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