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ABSTRACT

Major peanut production areas in Thailand are in the North and the Northeast,
where drought is a recurring problem limiting peanut productivity in these areas. The
recommended practices to overcome this problem are to use drought resistant cultivars, to
select appropriate planting dates for specific growing areas and to best access to irrigation.
However, the characterization of drought stresses in the distinct areas is important, and this
information is not well researched. Moreover, the conventional methodologies to study and
characterize the droughts in a wide range of prodkuction areas require great resources in
terms of time, financial budget and man power. With the invention of crop models, the
user-friendly, economical and less resource-incentive methodologies are available for
researchers. The objectives of this study were to evaluate the efficiency of CSM-
CROPGRO-Peanut model for the simulation of the responses of peanut cultivars to
different levels of drought stress and to characterize the nature of drought stresses in the
distinct areas of peanut production in the North and the Northeast of Thailand. The
experiments were carried out in the dry season of 2004 and 2005 at Field Crop Research
Station, Khon Kaen University, Thailand. The experiments were laid out in a split plot
design in a randomized complete block design with four replications. Three water regimes,
i.e., field capacity, 2/3 available soil water and 1/3 available soil water were assigned as
main plots. Seven peanut cultivars, i.c., Khon Kaen 60-3, Tifton-8, Tainan 9, ICGV98308,
ICGV98324, ICGV98348 and a Non-nodulating line, were arranged in subplots. Neutron
probe was used to monitor soil water status, and water requirement for each treatment was
calculated according to Doorenbos and Pruitt (1992). The results for model evaluation

indicated that the model reasonably well simulated for certain growth and development



characters of peanut. Simulated flowering dates were generally close to observed data.
Growth parameters, e.g., pod dry weight, top dry weight, and seed dry weight, were also
well simulated with high values of d-stat. The results suggest that CSM-CROPGRO-
Peanut model is a promising tool for simulation of growth and yield of peanut.

The application of CSM-CROPGRO-Peanut model to characterize drought natures
in the distinct peanut growing areas required the determination of areas under study and
some types of input data. All peanut growing areas were rainfed. The input data included
soil series data, daily weather data (30 years), crop management data and genetic
coefficients of peanut cultivars. The genetic coefficients of the cultivars Khon Kaen 60-3
and Tainan 9 were kindly provided by Banterng et al. (2004). The good characterizations
of the natures of drought stress in the distinct peanut growing areas were obtained by the
model. The model could reasonably identify the areas with possible drought fisk in terms of
severity, duration, and growth stages. Khon Kaen 60-3 tended to have severe drought stress
at flowering stage, and the stress tended to last until the maturity stage. Tainan 9 tended to
be subjected to drought stress at initiation of pegging stage, and the stress tended to last
until the maturity stage. The drought stress imposed to Khon Kaen 60-3 was more severe
than that for Tainan 9. The results also found that planting during August was the most

risky period for drought stress. The most safest planting times were during June and July.





