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ABSTRACT

Soyhean (Glycine max (L) Merrill) is one of the important economic crops of Thailund.
The demands for sovbean products have always far exceeded the current productions within the
country. Increasing the production of soybean in northeast region would therefore have large
contribution to fulfil such a demand for the country as u whole. However, Ope of the main
environmental restriction o the increase productivity of soybeun grown in northeast is low soil
fertility, especially soil nitrogen availability, which may be ualleviated by increasing nitrogen
availability, and optimising its usage by the crop. This study was, thus, carried out; firstly to
investigate the time course of nitrogen (N) uptake, N and carbohydrates disuribution, and growth
of soybean under field conditions of Khon Kaen province with adequale supplies of water and
fertilizers; and secondly o validate model simulation of these charscteristics under the
environments of Khon Kaen province.

Field experiment was carried out using three soybean varieties, $J.4, CM.60, and KKU.35.
They were grown under well irrigated conditions, inoculated with rhizobium and received NPK
fertilizers at the rates of 18.75-56.25-37.5 kg/ha of N, Pand K respectively. The
experimental design was Randomised Complete Block Design with 4 replicates. The plants were

sumpled every T days to determine their dry weights and N contents.



The experimentul results showed (hat these three varieties had similar growth and N
assimilation patterns, Dry weight and amount of N assimilated increased with the development ol
the crops until the beginning of the reproductive phase after which they began 1o thechine.

The variety CM80, which has detenminaie growth pattern, showed higher tmnsitional rate of
carbohydrate allocation from vegetutive punts to the reproductive pants than the others wiich are
indeterminite types. This was accompanicd by the occurrences of eurly leal senescence and
shorter srain filling durstion. However, the final yields of the three varieties were not significantly
different. This was contributed 1o that the indeterminale varieties, especially KKU3S5, had greater
roat mass and higher s]mulr_{g content so that leal” duration was sustiined. Growth analysis further
indicated that crop growth rates of the three varielies were depended on Radintion Use Elliciency
, Leal Arcit Index, and leal nitrogen content. All varieties had high arvesting Nitrogen Index,
above 859, which sugpested that total amount of N in the vegelative parts could play an
important role in determining the final yicld of the soybean.

Simulation of growth und yicld of these sovbean vanelies was conducted by using model
MACROS, muodule L1, to simulate COg assimilition, and linked with module NASYM 1o
simulate N allocation among various organs of the crops. Simulation was conducted in two stuges.
The first stage was to validute the capability of NASYM by using actual dry matter partitioned (o
each plant organs and the total N assimiluted by the crops obtained from the experiment s e
model simulation inputs. The sccond stage was (o validae the capability of NASYM and
MACROS when linked together to simulated growth and nittogen allocation of the erop under the
rudintion and tcmrr-t:m[urc conditions of Khon Kaen province. The results from medel simulation
showed that simulated N allocation among crop organs and  growth of all  varieties were
sulisfictory s indicated hy good correlution coeflicient between simuluted values and values from
the experiment. However, rather high values of standurdized bias and stindurdized mean square
errar suggest that further improvement o model simulation can be nule which could invoive with
eluciduting and quantifying the mechanism and characters of the crop in determining. M-sink
strength, the distribution of N within u canopy and its effect on canopy phetosynthetic rate, and

the effect af curbohydrate partitioning to root on the rate of root N uptake and Ng fixation.



