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Table 1 The soil characteristic of paddy rice, soybean and peanuts farmland.

pH SOM (%) Soil Texture BD
EACEBIR FakElE 5.6 1.28 Loam 1.28
KigaEglE 7.6 2.08 Clay 1.33

%2 KT K EEHBITPFER R (kg CH4 ha-1) » F AR R & iR
ELEL]

Table 2 The methane emission (kg CH4 ha-1) of conventional and AWD paddy rice, the
monitoring period started from land preparation to harvest.

BT ffizK
H & DNDC 75t HH T A DNDC f55¢
2022 —HAME 410 286 276 202
2023 —HAME 86 86 56 66
2
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1 KRR G & 45 SR B DNDC 5fE 2 EREL
Fig. 1 The field observed and DNDC model simulated methane emission of paddy rice
farmland.
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Fig. 2 The field observed and DNDC model simulated nitrous oxide emission from peanut
farmland of three nitrogen application treatments. The nitrogen treatments includes 0 ~ 40 ~

80 kg N ha-1, the upward arrows represent fertilization dates and downward arrows represent
irrigation dates.
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Fig. 3 The field observed and DNDC model simulated plant biomass of peanut from three
nitrogen application treatment (0, 40, 80 kg N ha-1).
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Fig. 4 The field observed and DNDC model simulated nitrous oxide emission from soybean
farmland oflthree nitrogen application treatments. The nitrogen treatments includes 0 ~ 40 ~
80 kg N ha , the upward arrows represent fertilization dates and downward arrows represent
irrigation dates.
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Fig. 5 The field observed and DNDC model simulated plant biomass of soybean from three
nitrogen application treatment (0, 40, 80 kg N ha-1).
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Simulation of crop growth and

greenhouse emission with DNDC model

Chu-Chung Chen' Hung-Yu Dai?> Tzu-Shang Su' Chong-Yi Liao** Lung-Hsin Hsu*

Abstract

More and more evidence indicates the correlation between human activities and climate
change. Therefore, it is important to reduce greenhouse gas emissions to mitigate the pace
of global warming. The greenhouse gas emissions from farming systems are affected by
soil property, weather condition, farming system and field management activity. In views
of this, more and more countries use Tier 3 to calculate greenhouse gas emissions by actual
measurement or model for important items. DNDC model is one of the widely used agricultural
greenhouse gas emission simulation models. The purpose of this study is to establish local
parameter and test the DNDC model by using field observation data of rice, soybean and
peanut. The field experiment of rice was carried out in the 2022 second crop of and the 2023
first crop and the treatments included the conventional irrigation practice and alternate wetting
and drying (AWD). Methane emissions were monitored by close chamber method from soil
preparation to harvesting for both treatments. The soybean and peanut field experiment was
carried out in the 2023 spring crop, including three nitrogen treatments of 0, 40, and 80 kg N
ha-1. The crop growth parameter and the nitrous oxide emission were monitored during the
crop growth period. The rice experiment results show that the methane emission of the second
crop was higher than that of the first crop, and the AWD treatment can reduce the methane

emission by 33-35%. The DNDC model simulated methane emission in acceptable agreement
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with observed in different planting season and irrigation management, but it is also found the
model overestimated methane emission in first crop and underestimated in second crop. In the
crop simulation, the model simulated the yield of soybean and peanut from different nitrogen
application in reasonable results. Field nitrous oxide observations show that the main peak
occurs after fertilization or irrigation. The DNDC model can reflect the effects of irrigation and

nitrogen inputs on nitrous oxide emissions.
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