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ABSTRACT: The upper northern region part of Thailand consists of hill tribe communities locate their villages in
highland. They depend on rice production and animal raising in which rice is their staple food. Thailand was also
influenced by global climate change in the past years particularly the variation of amount of rainfall and temperature
which are important factors related to crop growth especially development which relate to growth and yield.
Nowadays, crop growth models are wildly use to study the response of crops to climate change since crops growth
model can investigate and analyze the complex system components of crop quantitatively. The objective of this
research is to apply rice growth simulation model (PGR model) as a tool to investigate the effect of climate change
and nitrogen management on rice growth and yield.

Model validation results show that the simulation of dynamic biomass accumulation (both leaves and stem) for
rice planted on 8 May, 31 May, 4 July and 7 August revealed that there was similar increasing trend of both observed
and simulated. However, simulated results of biomass accumulation were greater than those of observed. However,
simulate biomass was greater than the observed. Yield simulation show that there was decreasing trend of grain yield
when rice were planted after 8§ May planting. Simulated dry matter accumulation showed similar trend to observed
data in response to climate change. However, simulated results of growth were greater than those of observed. This
indicated that growth simulation revealed the potential performance of rice. Similarly, yield simulation was also a
potential yield.

Using of the model to simulate nitrogen management show that increasing nitrogen application rate could
enhance biomass and yield. However, biomass and yield were not significantly increased when delay planting from
8 May. Simulation results indicated that increasing nitrogen application rate cannot significantly increase rice yield
particularly when photoperiod sensitive rice variety was delayed planting. Thus, it is necessary to determine appropriate
rice variety i.e. non photoperiod sensitive and adapted to cold climate during reproductive stage for such climate
change situation.

Keywords: Rice, Simulation Model, Climate change
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Figure 1 Structure of PGR model (Khempet, 2012)
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Table 1 Observed phenological development of rice cv. Ngo-Sata planted on 8 May, 31 May, 4 July and 7

August 2013

Planting date 8 May 31 May 4 July 7 August
Phenological development Date DAP Date DAP Date DAP Date DAP
planting 8 May 0 31 May 0 4 Jul 0 7 Aug 0
tillering 12 Jun 35 24 Jun 24 11 Aug 38 30 Aug 23
panicle initiation 29 Jul 82 14 Aug 75 4 Sep 62 8 Oct 62
Booting 26 Aug 110 26Sep 118 25 Sep 83 25 Oct 79
heading 9 Sep 124 3 Oct 125 3 Oct 91 3 Nov 88
maturity 27 Oct 172 6 Nov 159 13 Nov 134 1Dec 116
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Table 2 Accumulated growing degree day recorded from planting till heading (ObsGDDF) and heading till

maturity (GfillGDD)

Accumulated growing degree day (GDD)

Planting date

ObsGDDF (°C) GFillGDD (°C)
8 May 2357 875
31 May 2365 601
4 July 1717 721
7 August 1631 479
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Figure 2 Comparison of observed and simulated accumulated dry matter of rice cv.Ngo-Sata under difference

planting date
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Table 3 Simulation of grain yield under difference fertilizer management and planting date

Nitrogen application

Scenario s application 2" application
Amount (kgN/ha) Date (DAP) Amount (kgN/ha) Date (DAP)
1 25 14 75 45
2 50 14 75 45
3 50 14 150 45
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