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Effects of different mulching measures on soil N,O flux in rainfed

winter wheat fields in the Loess Plateau of China
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Abstract: Soil N,O flux and its responses to soil moisture and soil temperature under different mulching measures
during the period of winter wheat growth were investigated at Changwu Agro-Ecological Research Station in the Loess
Plateau of Changwu County, Shaanxi Province, China. The soil N,O flux rate, soil moisture and soil temperature were
determined by the static chamber technique in the winter wheat field, with four mulching practices, including the control
without mulching (CK), plastic film mulching (PM), two rates of 4 500 kg- hm~2 and 9 000 kg - hm~? with straw
mulching (Mysp and Myyy) year-round. The results showed that the range of N,0 flux during growth period for CK, PM,
Myspo and Mgy were 17.24 ~321.86, 19.03 ~ 388.00, 21.57 ~344.53 pg'm~2+h~ ' and 24.77 ~ 348 .42 pg-m~ -
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h™!, respectively. The average N,O flux rates were 110.64, 146.48, 131.31 pg*m~?-h~' and 142.26 pg-m~2+h~!
for the CK, PM, Mysp and Mgy treatments during the growth period, respectively. Compared to the CK treatment, the
average N,O flux rates were increased by 32.39% for PM, 18.68% for Mysy and 28.57% for Mgyy. The cumulative
N,O emissions for PM (7.25 kg'hm_z) s Mys0(6.30 kg'hm_z) and My (7.17 kg'hm_z) treatments were increased
by 40% , 23% and 38% compared to CK (5.18 kg*hm~?), respectively, and PM and Mgy treatments significantly ( P
<0.05) increased the cumulative N,O emissions compared to Mysy,. No significant difference was found between PM and
Mgy - The obvious seasonal variation characteristics in the N,O flux were observed under all mulching measures, and the
N,O flux was relative higher at the beginning and the end of the winter wheat growth peroid than that in the middle of the
growth period. The cumulative N,O emission from jointing stage to harvest accounted for 41% , 40% and 43% of the to-
tal emission for PM, Mys) and Myyy treatments, which were higher than that in CK. Soil temperature itself could explain
more than 69% ~ 76% ( R* > 0.43) variations in soil N,O flux, and soil water content only explained 37% ~ 51% vari-
ations in soil N,O flux. The regression models including both soil temperature and soil moisture demonstrate that soil
moisture is the dominant factor affecting soil N,O flux under the control without mulching, and soil temperature was the
dominant factor affecting soil N,O flux under plastic film mulching and straw mulching. Straw mulching at a rate of 4 500
kg*hm ™2 might be an appropriate way in the Loess Plateau.

Keywords: winter water; dryland farming; mulching; N,O flux; soil temperature; soil moisture
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Table 1  The main physiochemical characteristics of the soil at the study sites
oSty +JE ALK TR T . A
Soil layer Soil organic carbon Total nitrogen Available phosphorus P Bulk density
Treatment _ o 1 (H,0) 3
/cm /(g-kg™") /(gkg™") /(gkg™") /(g'm™?)
K 0~10 11.34b 0.94b 14.77a 8.09b 1.35a
10~20 10.58b 0.95b 10.81b 8.23a 1.37a
0~10 11.13b 1.00a 13.83ab 8.13ab 1.28b
PM
10~20 10.22h 0.89h 11.14b 8.26a 1.37a
M, 0~10 12.69a 1.07a 14.68a 8.06b 1.23b
" 10~ 20 11.02a 0.95h 12.85h 8.18a 1.32ab
0~10 12.05a 1.0la 15.99a 8.05b 1.30b
Moooo
10 ~ 20 11.05a 0.96b 11.45b 8.19a 1.37a

T« CK: JO7E 3506 18 5 Mysgo : 2478 S5 FEFT 4 500 kg hm ™25 Moo : A TG FEFT 9 000 kg hm =23 PM: MW EZE 3540 B . “R[R/NG 7B 37 Ab 2R R]

10.05 KPR E, T

Note: CK: without mulching; Mysp0 and Mogg : two rates of 4 500 kg+hm~2 and 9 000 kg hm~2 with straw mulching; PM: plastic film mulching. Different

small letters indicate significant difference among treatments at 0.05 level. The same as below.
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Table 2 Regressin equations between soil N,O fluxes ( Y) and soil moisture ( SWC), temperature ( ST') under different mulching treatments

HEE R ¥ sl [al5 7 7% R P FEARL
Environment factor Treatment Regression equation Sample number
CK Y =6.99SWC +33.98 0.51 <0.05 39
1A Ak PM Y =6.79SWC +50.50 0.42 <0.05 39
Soil water content Myso0 Y=7.27SWC +38.83 0.39 <0.05 39
Mogoo Y=5.84SWC +51.44 0.37 >0.05 39
CK Y =13.06ST +81.26 0.69 <0.05 39
- H R PM Y =14.0287T +95.00 0.76 <0.01 39
Soil temperature Mysoo Y =14.345T +89.55 0.69 <0.01 39
Mogoo Y =14.27ST +87.06 0.71 <0.01 39

ST HHERE (C) ;SWC: HIEEKE (%, v/v)o P<0.05 FRTFEEE; P<0.01 FR AN EE, FHE.

Note: ST: Soil temperature (°C); SWC: Soil water content (%, v/v). P <0.05 indicates that the equation is significan; P <0.01 indicates that the e-

quation is very significant, and hereinafter.
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Table 3 Stepwise regression models of soil N,O corresponding to different treatments

b3 Treatments FEHY Model

HUE R R BEE Significance

Y=9.95(£3.21)SWC +7.01( £1.86) AT - 90.56( +72.12)
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- Y =67.50( +£3.28) ST+ 71( +2.06) SWC — 47.37( +77.91) 0.873 0.009
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Moom to= = 0.767t57=2.736 1oy =2.736 0.795 0.006

FE AT R (°C) o A AR B RSE

Note: AT: Air temoerature (°C). t: the test statistics of regression coefficient.
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