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different tillage patterns in dryland farming in a wet year
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Abstract: This study aims to illustrate the effect of tillage patters, soil temperature and soil moisture content on
N,0 and CH, emissions of spring wheat-pea rotation fields in a wet year. Gases (N,O and CH,) emission were deter-
mined under four tillage patterns including no-tillage with straw mulching (NTS), no-tillage without straw mulching
(NT), conventional tillage with straw mulching(TS) and conventional tillage without straw mulching (T) by static cham-
ber-gas chromatographic techniques. The results showed that both wheat and pea fields were emission sources of N,O re-
gardless of the patters. Emission flux of spring wheat field ranged from 0.018 mg*m~2+h~' t0 0.146 mg*m~2+h~"',
while that from pea field was from 0.024 mg=m™2+h™" t0 0.210 mg*m~2+h~'. N,O average emission flux of spring
wheat field was in the order of T> NT > NTS > TS, while that from pea field T > NTS > NT > TS. Both wheat and pea
fields were sinks of CHy4 irrespective of tillage patters. The absorbed flux of spring wheat and pea field were from 0.051
mg'm 2+h™'10.212 mg'm~2+h™" and 0.057 mg'*m~2+h~! t00.193 mg*m~2-h~"', respectively. Average CH, ab-
sorption fluxes of spring wheat and pea field was in the order of NTS> NT>TS> T and NTS>TS > NT > T, respective-
ly. Significant effects on fluxes of N,O and CH, existed across the tillage patterns. Compared with T, TS, NT and NTS
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reduced emissions of N,O effectively and increased the absorption of CH,. The comprehensive influence of soil tempera-

ture and soil moisture content on N,O and CH, emission in dryland farming in a wet year was lower than that in a normal

year.

Keywords: N,O; CH,; spring wheat; pea; cultivation practices; wet year; dryland agriculture
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Table 1  Description of experimental tillage measures

fRA5 Code BHERIE Treatments FEAETT 1 Methods
EGRHEAE % RUFEEPICH G =B PIHE , IR BE I 20 em 10 em F15 em
T Tillage without straw or plastic filming The field was ploughed 3 times and harrowed twice after harvesting. The plough depths
mulching were 20 cm, 10 cm and 5 ¢m, respectively.
HHETR] T, (EAE SR — UCHEVE 14 TR] oK FTPE AR RS AT B £
. EGHE + FEFFE H Tillage practice was the same as that of treatment T, with straw incorporated at the first
Tillage with straw mulching plough. All the straw from the previous crop was returned to the original plot immediately
after harvesting and then was incorporated into soils.
U N ARG, ANELEAT AT R, 3R R i S B R B — YR 52 BURE R it
NT No-tillage without straw or plastic film No-tillage without straw mulching throughout the experimental period. Sowing and fertil-
mulching ization were completed by no-tillage planter by one time.
BEFETR] NT, /N DXl T2 50 B 25 T EAE RS AT
NTS BT 55 Tillage practice was the same as that of treatment NT. The ground was covered with straw

No-tillage with straw mulching

of previous crop from August to next March. All the straw was returned to the original plot

immediately after harvesting.
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Fig.1 Dynamic variations of soil N,O fluxes in spring wheat-pea rotation fields under different tillage patterns
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Fig.2  Variance analysis of average N,O flux in spring wheat-pea rotation fields under different tillage patterns
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Fig.3  Dynamic variations of soil CHy fluxes in spring wheat-pea rotation fields under different tillage patterns
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Table 2 Correlation coefficients of N,O flux, CH, flux

and soil water content in spring wheat and pea fields
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Fig.5 Variation of soil water content in different layers during the whole growth period
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Table 3 Correlation coefficients of N,O flux, CH, flux and soil temperature in spring wheat and pea fields
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Fig.6  Variation of soil temperature in different layers during the whole growth period
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