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Table 1 Date and volumes of mulched drip irrigation (MD)

and mulch-free flood irrigation (MFF) of the cotton fields

e FEAH T F 1) ' E&?{E}Eg;
Planting date Irrigation date  Irrigation volume
Treatments
(yyyy-mm-dd) (yyyy-mm-dd) (m® hm~?)
JE T i v 2009 -04 -21 2009 -05 - 12 190
MD 2009 -06 - 05 255
2009 -06 - 19 255
2009 -07 - 06 375
2009 -07 -23 375
2009 -08 - 10 375
2009 -08 -30 375
2010 -04 -29 2010 -06 - 09 255
2010 - 06 -28 375
2010 =07 - 15 375
2010 -07 -29 375
2010 -08 - 17 375
2010 -08 -30 375
JCHEEHE 2009 -04 -21 2009 -05 - 12 700
MFF 2009 - 06 - 05 1 400
2009 - 06 —-23 1 400
2009 -08 - 15 1 400
2010 -04 -29 2010 - 06 - 09 700
2010 —06 - 28 1 400
2010 -07 -29 1 400
2010 -08 - 17 1 400
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Layout in the experiment in the cotton field for (a) the mulched drip irrigation and (b) mulch-free flood irrigation
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Fig. 2 Seasonal variations of soil temperature and soil water content in the MD ( O) and MFF () treatments over the cotton growing season

in 2009 (a and ¢) and 2010 (b and d)
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Fig. 3 Diurnal variations of CH, emission flux in MD (O) and MFF () in (a) 10 June, (b) 10 July,and (¢) 24 September over the cotton

entire growing season in 2009
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F1MFF 4b 3 A 38 CH, 38 & 2= 5 48 4k 59 00 I 2 4 mT
VB (FE 4) AR R T AR R B it
X CH, 38 B AFE A i 5 22 5% (p <0.01) . MD
AbFE A HE CH, i R R 2R R4 e, H A
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Fig. 4 Seasonal variations of CH, emission flux in the MD ( O) and MFF( ) over the cotton growing season in 2009 (a) and 2010 (b)
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0.16 mg m > h™', PRz a2 5 R F ] fE &

T 2010 4R R38R B S oK S5, PR
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Fig. 5 Diurnal variations of N, O emission flux in MD (O) and MFF () in (a) 10 June, (b) 10 July, and (c) 24 September over the

growing season in 2009
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Fig. 6  Seasonal variations of N, O emission flux in MD ( O) and MFF () over the cotton entire growing season
in 2009 (a) and 2010 (b)
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Fig. 7 Relationship of the seasonal variation of CH, flux with soil temperature and moisture in the layer 0 ~10 cm

in the cotton field in 2010
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Fig. 8 Relationship of the seasonal variation of N, O flux with soil temperature and moisture in the layer 0 ~10 cm in the cotton field in 2010
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Abstract

on fluxes of methane (CH,) and nitrous oxide (N,0O) from the fields. In this study, diurnal and seasonal variations of

Currently, limited information is available regarding the effects of different farmland management practices

CH, and N, O fluxes from fields under different farming practices, i. e. nowadays commonly used mulched drip irrigation
(MD) and traditional mulch-free flood-irrigation (MFF) , were monitored with closed static chambers and a modified gas
chromatograph ( HP4890). This study was conducted in a cotton field in Xinjiang, Northwestern China. Results show that
the diurnal variations of CH, in treatments MFF and MD were in sharp contrast. In the former CH, flux descended first and
then ascended, while in the latter it proceeded reversely. Over the whole cotton growing season, however, it had no clear
pattern to follow. The soil in the former absorbed a total of CH,0.7 ~23.1 mg m > a~' from the atmosphere, while the soil
in the latter released a total of CH,45.2 ~52.5 mgm > a~'. As for N,O fluxes, the two treatments exhibited similar diur-

nal and seasonal patterns of a curve going up first and down later. However, in treatment MFF daily N,O flux was much



934 + g ¥ i 49 #

higher than in treatment MD. Over the whole cotton growing season, the total N,O emission was higher in treatment MFF
(N,099.3 ~320.0 mg m > a”") than in treatment MD (N,060.0 ~259.0 mg m > a”'). All the findings suggest that
the MD system could alter the direction of the CH, flux between the soil and the atmosphere of field agro-ecosystem in the
arid region. It enhanced considerably CH, emission, but did not affect much the diurnal or seasonal variation of N,O flu-
xes, however, it did reduce N,O emission from the soil quite significantly.

Key words  Mulched drip-irrigation; Mulch-free flood-irrigation; Farmland management practices; CH,; N, O;

Closed static chamber



