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ABSTRACT

Sweet sorghum is a crop that has potential for use as feedstock for bio-ethanol
production. However, the crop has not been produced commercially in Thailand because the
information on yield potential under different seasons and diverse environments 1s lacking. The
objectives of this study were to evaluate whether (or not) the data from two trials are sufficient in
determination of sorghum genetic coeflicients for use in a CSM-CERES-Sorghum simulation
model and to study the effects of season and variety on growth traits of sweet sorghum and season
and variety interaction for growth characters. Eight varieties of sweel sorghum were evaluated for
five seasons under growing environments in Khon Kaen. Data of two first seasons, which were
planted in mid-rainy season 2009 (June) and late rainy season 2009 (October), were used for
determination of genetic coeflicients for use in CSM-CERES-Sorghum simulation model to
evaluate crop performance in five growing seasons. The data of three remaining seasons (early
rainy seasonl 2010 (February), early rainy season2 2010 (March) and mid-rainy season 2010
(June) were not used for determination of genetic coefficients, but the data of all seasons were
still used for comparison of simulated results by dividing the data into two groups of seasons. The
first groups consisted of two seasons that were related to genetic coeflicients and the second
group comprised three seasons that were not related to genetic coetficients. The data of five
seasons were also used for studying the effects of season and variety on growth traits of sweet
sorghum and season and variety interactions for growth characters. Soil data, weather data,
management data and genetic coefficients of plant development and growth characteristics were
used as input data.

The model could reasonably predict days to flowering and days to maturity for both
seasons in the first group, with » values of 0.84 and 0.57, respectively, and the predictions of

biomass and stem dry weight were also good for both seasons, with d-indices of 0.93 and 0.87,
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respectively. The simulated leaf dry weight and leaf area index were moderately associated with
field data with d-indices of 0.47 and 0.66, respectively. For the predictions of the second group in
which the data were independent from the genetic coefficients, the simulated data and trial data
for days to flowering and days to maturity were in good agreement for all seasons, with ¥ values
of 0.75, 0.70 and 0.65, respectively. The experiment data of two seasons were sufficient for
determination of genetic coefticients of sweet sorghum, and the model provided reasonably good
predictions for both related and independent data sets. The simulation model is useful for sweet
sorghum breeding and production planning.

Analysis of variance of five seasons showed that variation among varieties contributed to
the largest portion and accounted for 41% of total variation for biomass, whereas variations
among seasons and variation due to variety X season interactions, which accounted for 20 and
18%, respectively, contributed the significant portion to total variation. Sweet sorghum grown in
mid-rainy season 2010 had the highest biomass (37,453 kgha_]}. and the growth rate was also
highest, being 632 kg ha' day'I due possibly to higher temperature and light intensity from
emergence to 100 days after emergence. SV74 had the highest biomass, leaf dry weight and grain
dry weight, whereas Urja had the highest stem weight. As environment and genotype were the
most important factors affecting on growth to sweel sorghum, selection of sweel sorghum
varieties with high and stable yield and suitable growing seasons can increase the efficiency of

sweet sorghum production.
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