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ABSTRACT

This study included two parts. The first part is field experiment conducted at
Lamphun College of Agriculture and Technology. Twenty six varieties of purple
glutinous rice were planted during 2007 growing season. The objectives of this
experiment were to compare and analyse growth and development of purple glutinous
rice varieties and their relationship to yield and grain phenolic content under different
growing environment. The relationship between agronomic characteristics, grain yield
and grain total phenolic content was determined using correlation and path coefficient
analysis. The second part was to develop purple glutinous rice model. Which aims to
simulate growth, grain yield, total phenolic content and nitrogen management under
differences environmental condition. The fields experiment supplied information and
necessary data for the model development. Analysis results showed that among purple
glutinous rice varieties, growing degree days required from planting to heading was
1,359 - 1,657 °C (82-100 days). Grain yield ranged from 1.4 - 4.7 t/ha. The amount of

total phenolic content in grains ranged from 128 - 735 mg/ml GAE per gram of brown

rice. The path coefficient analysis results suggested that grain weight and panicle

length were major factors that influenced both direct and indirect effect on grain yield.



The second experiment was conducted in 2008 growing season using selected
varieties from hierarchical cluster analysis by average linkage method from the first
experiment. Five varieties namely MHS 1, Samoeng 3, PGMHS 6, PGMHS 15 and
PGMHS 17 were chosen for model construction. The model was developed using
ORYZAO model as a based model. It is a simple mechanistic based on physiological
process in which it utilized solar radiation as a driven variable for determining rice
growth rate. Comparing simulated and observed biomass and yield of 5 varieties of
purple glutinous rice planted on 9 August and 1 September 2008, the results display
the ability of model to mimic behavior of growth reasonably. Depending on variety,
the difference between simulated and observed grain yield was between 118-1149
kg/ha. The model is simple in which it used solar radiation as a driven variable and
accumulation of growing degree days with day length to determine flowering and
maturity dates but it has ability to simulate growth (biomass accumulation), grain
yield, leave nitrogen and total nitrogen in rice plant. With the improvement of the
model it can also simulated total phenolic content of leave, stem and grain as a

function of growing period.
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