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Effects of Plastlc Film Mulchmg on Nltrous Ox1de Emlssmns from a Vegetable
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FENG D1 HA‘O ng -ju', ZHANG Kai 111 ‘ SHI+ J1ang lai', SHI Xiolq-'jurll‘2 JIANG Chang- sheng'" .
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Env1r0nment Southwest University, Chongqlryg 400715 ,China; 2 National Monltormg Station of Soil Fertility and Fertilizer Efﬁcwncy
on, Pi’rple Soﬂs Chongqing:400715, China)

Abstract Consuf:anng the common cropping system (chlh rad.lsﬁ rotatlon) in Southwest China, the objective of this study is to explore
the effect/of plastic film mulching on N, O flux, N, O concentrations in the soil profile, soil temperature,, and humidity from a vegetable
field. The method of the static opaque chamber was used and the experimental period lasted for one year. The results showed that the
average flux of N, O was 1000. 0 pg-(m”-h) ~'in the conventional treatment and 400. 6 wg-(m*+h) =" in the film mulching treatment
during the chili growing period. The N, O flux of the film mulching treatment was significantly lower than that of conventional treatment
(P <0.05). However, in the radish growing season, the N, O flux of the film mulching treatment was higher than that of conventional
treatment, but the difference between the two treatments was not significant (P >0.05). N, O concentrations in the soil profile of the
two treatments both increased with the increase in soil depth. The N, O concentrations showed significant correlations among the
different soil profiles of each treatment; meanwhile, there was also a significant correlation between soil N, O concentrations at the same
soil depth in different treatments. There was a significant positive correlation between the N, O concentration in different profiles and
N, O fluxes in surface soils in the conventional treatment, but the N, O flux under the plastic mulching film treatment was only positively
correlated with the N, O concentrations of 30 ¢cm deep soil. The soil moisture and temperature observations showed that the effect of
plastic film mulching on soil temperature was more significant in summer and the soil moisture was more prominent in autumn and
winter. However, the results of the correlation analysis and principal component analysis showed that N, O emissions were mainly
determined by the distribution of nitrogen in the soil and were affected by the change in soil total nitrogen content in the conventional
treatment but N, O emissions were more sensitive to the variation in soil inorganic nitrogen in the film mulching treatment.

Key words : Southwestern China; plastic film mulching; vegetable field ecosystem; N, O emissions; influencing factors
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Table 2 Correlations between N, O concentrations of different soil profiles
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1) = = fRFAE0. 01 AKF AT BE

£3 FEMTIFEHEHN,OSE 5N, O i EHIEX AR
Table 3 Correlations between N, O concentrations and N, O

emissions of different soil profiles
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Fig. 4 Effects of film mulching on soil moisture and

temperature in farmlands
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Table 4  Correlations between soil factors and N, O emissions

in conventional and mulch-treated farmlands

HHHF HHLA H TR
K 0.153 -0. 004
soc -0. 166 -0.209
TN 0.447* 0.609 * *
DOC -0.160 -0.172
DTN 0.457* 0.633**
BEASA 0.278 0.752**
fiFi A 0.583 " * 0.273
TR L 0.379 0. 368
DON 0.122 0. 041
SMBC 0. 086 0.035
SMBN 0.329 —0.249
T IR 0.478 * 0.247
F LT 0. 487 0.212
IR it 0.216 -0.194
ROC 0.563 0.235
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# # RETE 0. 01 KT LA X

K2 1 SOC, DOC ., SMBC F1 SMBN £ i, F %2
R LA LR A - 5 R B0 45 248 4
DUk HLIAF 17. 67% 5 EHTF 3 SRl &K% | SMBC
F1 SMBN ZH 1, o2 T 3RAE LU Y iE R R R
bR, SHKEN 10.80% ; EHF 4 NI SOC 1 DON
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Table 5 Principal component analysis ot the influencing factors of N, O eﬁiissions {rein “conventional farmlands . _ 4
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