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Effect of irrigation pattern on soil N,O emissions and interannual variability in greenhouse vegetable fields

XIE Hai—kuan', LI Gui—chun? XU Chi', DING Wu-han', JJANG Yu—qian', WANG Li-gang', LI Hu'

(1.Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Ministry of Agriculture Key Labora—
tory of Agricultural Non—point Source Pollution Control, China Joint Research Laboratory for Sustainable Agro—ecosystem Research between

Chinese Academy of Agricultural Sciences and University of New Hampshire(CAAS-UNH), Beijing 100081, China; 2.Institute of Environment
and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract : Greenhouse vegetable(GV) fields are one of the most important sources of N,O emissions, and drip irrigation has attracted in—
creasing attention as an effective strategy for reducing such emissions. In the present study, we performed a two—year experiment in a GV

field, which included two cucumber seasons, and used the static opaque chamber method to quantify N,O emissions. We also discussed the

influences of different irrigation methods ( traditional flood irrigation and drip irrigation ) on N,O emissions and its interannual variation,

in order to provide data support and theoretical basis for mitigating N,O emissions in GV fields. Our study involved three irrigation treat—
ments, including control( CK), flood irrigation(FP), and drip irrigation (FPD ). There was no N fertilizer input for the CK treatment, whereas

the organic and synthetic N inputs rates were 500 and 700 kg N -hm=, respectively, for both the FP and FPD treatments, and multiple syn—

thetic N applications were applied according to the nutrient demands of the crops. The N,O emission peaks of the GV fields were induced by

both fertilization and irrigation, and they usually lasted for 7 d after basal fertilizer application but only 3~5 d after topdressing events. Soil
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temperature, moisture, and air temperature significantly affected N,O emission flux, but the dominant factors were different in 2015 and

2016; N,O emission flux was mainly affected by soil and air temperature in 2015 but was mainly affected by soil moisture and temperature in

2016. There were no significant differences in the soil temperature or moisture of the FP or FPD treatments. Compared to FP, FPD increased

crop yield also reduced the total N,O emissions by 29.49%~35.1% on an equivalent N application rate. Compared with FP, FPD reduced N,O

emission intensity (N,O emission per unit of economic yield ) by 34.5%~37.5%, and the emission factor 47.2%~47.7% in two years. Com—

pared to FP, FPD can significantly reduce N,O emissions while also increasing vegetable yield, and its mitigation efficiency was no signifi—

cantly interannual variation between 2015 and 2016. Therefore, FPD could be an effective N,O mitigation strategy in GV fields and could

provide reference for estimating the effects of N,O emission on a long—term scale.

Keywords: flood irrigation; drip irrigation; greenhouse vegetable; N,0; interannual variability
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Table 1 Soil physical and chemical properties for soil profile

T AYLE/% pH 2R % 1%

2%

A A /mg kg HAY /g kg AR g kg

(. 55 7.57 0.32 0.16 2.69

145.56 782.84 105.04
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Table 2 Total fertilizer and irrigation amount in different treatments

iy o AR ME;kf)'hmfz — Ak
05 ;

20154 CK 0 0 120 200 399

wHRZE  pp 500 700 120 200 399
FPD 500 700 120 200 319

2016 4F CK 0 0 120 200 418

wWRE pp 500 700 120 200 418
FPD 500 700 120 200 335
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Table 3 Water and fertilizer management practices during the 2015—2016 growth periods

FEAL K CH T it S0 K )/

JEAE KA CH Bl e K )/

FEE b A M7t A W7t
2015 4£ 8 (ZFE  CK 2/6:0.77.48 8 3/14:0.45.95;3/29:0.71.34;4/14:0.64.62; 12
5/11:0.52.76;5/25:0.44.64;6/8:0.42.82
FP 2/6:210.77.48 s 3/14:70.45.95;3/29:70.71.34;4/14.:70.,64.62; 12
5/11:70.52.76;5/25:70 ,44.64;6/8:140 ,42.82
FPD 2/6:210.,77.48 o 3/14:70.34.4;3/29.70,53.52;4/14.70 ,48.47; T
5/11:70.39.58;5/25:70.33.48;6/8:140,32.12
2016 4£ 8 CK 3/9:0.87.17 2 4/15:0.59.22;4/24.70 ,42.34;5/9.70 .47.81; 2
5/20:70.85.31;6/2:70.59.53;6/8:140,36.56
FpP 3/9:210.87.17 2 4/15:70.59.22;4/24:70.42.34;5/9:70 .47.81; 2
5/20:70.85.31;6/2:70.59.53;6/8:140,36.56
FPD 3/9:210.87.17 2 4/15:70.,44.38;4/24:70.31.72;5/9:70.35.78; THTE

5/20:70.,64.06;6/2:70.44.69;6/8:140.27.5
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Figure 1 Dynamic changes of yield for each treatment
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Figure 2 Dynamic changes of soil water—filled pore space for each treatment
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Table 4 Pearson correlation coefficients of N,O fluxes with soil
moisture, soil temperature and air temperature in different

management treatments(r)
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Figure 5 The cumulative N,O emission for each treatment in

2015 and 2016
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Figure 6 The N,O emission intensity for each treatment in

2015 and 2016
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