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Abstract

This study focuses on the validation of CERES-Barley model in terms of phenology,
growth, and yield of barley grown under different rates of nitrogen fertilizer application. The
study divided into 2 parts, which are ficld experiment and the use of field experiment observation
data for model validation. Barley was growi in the paddy field after rice was harvested. Barley
seeds were sown on 10 December 1998 at Multiple Cropping Center Field Station, Faculty of
Agriculture, Chiang Mai University. Design of the experiment was Split-plot with 3 replications.
Main plot was 2 barley varicties 1.¢. BRB. 9 and IBON#108 both of which were 2-Trow barley.
Sub-plot was 6 rates of nitrogen fertilizer ic. O, 4, 8. 12,,16, and 24 kg. nitrogen/rai. Nitrogen in
form of urea was used. Seeds were sown 1f TOW with spacing of 20 cm. Population of barley was
controlled to 300 plants per square meter. Water and pest management Were treated at optimal
condition.

Experimental results on the response ol barley to different rates of nitrogen fertilizer
indicated that nitrogen had no affect on phenological development of barley in terms of flowering
and maturity date of both varicties. Similarly, qumber of days from sowing o the maximum,

weight gained of stem and panicle were not a ffected by nitrogen. In contrast, number of days




from sowing to the maximum weight gained ol leaves was increased as nitrogen fertilizer rates
increased. Similarly, yield and yield components of both varieties of barley increased along with
an increasing of nitrogen feriilizer application rates. It was found that there was no significant
difference in yield and yield components among varietios studied. Average seed yicld were 87,
147, 184, 188, 169 and 255 kg/rai oblained at 0, 4, 8, 12, ,16, and 24 ke nitrogen/rai |
respectively. Number of ear per area were 204, 297, 335, 328 and 375 cars per rai which
corresponded to 0, 4, 8, 12, 16, and 24 kg. nitrogen/rai respectively. Numbers of seeds per car
observed were 109, 13.8, 14.3, 14.5, 144 and 16.9 and seed 1000-seed weight observed was
37.63,38.95, 40.45, 40.48, 40.67, and 41.12 gm. which corresponded to 0, 4, 8, 12, 16, and 24
kg. nitrogen/rai respectively.

Mode! validation results indicated  thal CERES-Barley model could estimate
phenological events i.¢. flowering date and maturity date very closely to the field observation. It
was found that the dilference between obscrved and simulated Mowering and maturily date was 1
to 2 days. In terms of dry matler accumulation, CERES-Barley provided output that well response
to nitrogen application rates as found in field obscrvation. However, the CERES-Barley was
underestimated total dry matter for ail treaiments. This was due to the CERES-Barley
underestimated stem dry matter but well simulated leaf and ear dry matter accumulation, It was
also found that the CERES-Barley modcl overestimated yield and yield components for all
nitrogen treatment of both varieties. In gencral, the model was sensitive enough to nitrogen
treatments in which it could simulate growth and yicld of barley that corresponded to nitrogen
application levels. However, the sensitivity of the mode! to nitrogen was not strong since it
underestimate dry mateer accumulation.

From results of this study, it can be concluded that CERES-Barley mode! can handle
phonological events in terms of flowering and maturity date well. However, the model needs
adjustment particularly on the genetic coellicients thal relate to growth function. Thus prior to
utilize the CERES-Barlcy model as a too for sclting up strategies management or other purposes
in barley production, it is necessary o condues further study particularly on the adjustment of
some genetic coefficients of both BRB.9 and IBON#108 varicties. This would fine-tune the
performance of the estimation of dry matter accumulation and the response of growth and yield to

nitrogen.




