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ABSTRACT

System approach was used to analyse the effects of some major production
factors influencing rice yield and milling quélity by using CERES-Rice 3.5 model
and é rice milling quality model. The latter was developed using STELLA Research
5.1.1 simulation software. CERES-Rice 3.5 is a rice growth simulation model which
includes water and nitrogen balance subroutines. In order to estimate phenological
stage precisely and estimate the yield response reasonably, the model required genetic
coefficients for each rice variety. Thus this study involved the analysis of a proper
technique to calibrate the genetic coefficients of 4 rice varieties grown in lowland
Northern Thailand i.e. Khao Dawk Mali 105, Niew Sanpatong, Chainat 1 and
Japanese rice DOA1 (Sasanishiki) through 12-planting date experiment. In addition,

‘the conditions of model use and the errors caused by model simulation were
investigated. Such errors were 1) unable to use only one set of genetic coefficients for
a strongly- photoperiod sensitive variety with different planting dates, 2) defining the

optimum temperature and temperature stress 3) improper simulation of tillering and 4)



lack of certain genetic coefficients for some other variables such as canopy
photosynthesis, tolerance to drought or lodging, etc.

Simulation results of the effect of management factors, i.e. nitrogen and water
illustrated the response of rice growth to nitrogen and water stresses and their
interaction effects as shown by nitrogen deficiency and water deficit index. However,
the CERES-Rice 3.5 was unable to simulate lodging and increase of percent unfilled
grain due to excessive nitrogen fertilizer. The model also showed the effects of
transplanting shock in term of phenological development but did not covered the
genetic tolerance to transplanting shock and other seedling management effects.
Different seeding rates had little effects on simulated rice yield which was agreed with
observed data due to the ability to simulate the canopy photosynthesis.

Pre-harvest factors affecting milling quality were studied together with yield
response. Simulation results of the rice milling quality model showed satisfactory
estimation of milled rice and head rice percentage. The model was divided into two
processes according to maturity stages i.e. pre-maturity to physiological maturity and
post maturity. Percent milled rice prior maturity stage was determined by grain growth
data from CERES-Rice 3.5 and potential milled rice ratio. Percent head rice during
grain filling to physiological maturity were estimated from ratio of grain susceptible to
breakage caused by genetic and climatic factors. The estimation of head rice after
maturity was determined by accumulation of cracked grain portion due to moisture
stress. The etrors of the model simulation results could be due to the simulation of
grain moisture balance and grain susceptibility of breakage due to chalkiness and
crack formation as well as the output from CERES-Rice 3.5.

In summary, this study had described rice production system in terms of
relationship between growth, yield and milling quality. It explained the effect of the |
genetic, environment and management factors based on the existing knowledge. Thus,
the study results could be used as an effective approach in order to improve rice

production system.



