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ABSTRACT

Maize iz an ecoonomically important crop in the Northeast requon of Thailand.
However, its produetivity could be considerably impaired by the oooumrsnoe of dry spell in
the raininy season which is not unusial in the genmal area of the Northeast. Identfymg
appropoate growing areas, timing, and vanety are of pome considerations as to reduce
such a risk. Crop medel is a tool that can be applied to analyse the probability and degree
of vield loss as well as to optmise orop management under this constraint. Experiments
were, thersfore, oamied our, firstly, To obtain information of growth patterns of two maize
vareties, Suwan 1, and Nakomsawan 1, when subjected to water shorage durnng the
gilking period, and ssgondly, to study the oharacterstos of their leaf photosynthesis.
Informadon obtained from the expenments were subsequentdy used to denove orop
parameter inputs required for model smulation.

The experimental results showed that growth raies of stem and gram of both
vanatdes were reduced and became more apparent 2 to 3 weeks after being subjected to

water shortage, while plant height and leaf arsa were not affeoted. The water shortage of 1



)

weelt reduced soil water content of the scil within 30 om from the surface to the permanent
wilting point, below which scil water content was less affected. It was concluded that
although both vareges showed sumilar responses, however, Suwan 1 had a tendenoy to
recover better, and consegquently gave final yield comparable to that expenenced no water
shortage. The recovery of growth suggested that the reducuon of growth ocould be related
to a termporary decrease of source actvity rather than & permanent reduction of sink
gapacity. Simulation of orop model bassd on orop parameter inputs dedved Tom the
expermental data however noticesbly overestimated growth and yield of the two varieties.
It was indisated from modsl sensiivity analysis that such a disorepanoy could be related to
the values of leaf photosynthetic parametsr Inputs and need to be determined for these
logal varieties.

The second experiment wags then oondueied to investigate whether reduction in leaf
photosvnthess would have a sumilar consequence ag that of the water shortage, and also to
determine the leaf photosynthesis-light response characteristics. It was found that reduction
of photosynthesis had similar effect on growth and vield to that of the water shortage. The
values of leaf photosynthetic parameter Inputs, the rate of photosynthesis at light saturation
and the initial Light response, were 40 CO5 [kg.ha‘lb.'nll. and 0.32 COz [kg_ha’lh“}f'(& m‘.s’l}
which are slightly less than the genero values used for maize. Simulation using these
determined leaf phowsynthedc parameter nputs gave good agreement between smulated
values and those obrained fom the evperiments. It 15 suggested that applicability of the
model simuiation could be further extended by detailed studying the functonal

relafiemships between leaf water potental, root growth and density, and soil water content.



