Abstract

The “Application of PCA and spatial interpolation methods on various soil attributes data for
sugarcane production under precision agricultural technology” project aimed at finding production
factors affecting on sugarcane growth and yield. The projecting consists of 1) collecting and
analysing soil attribute data on sugarcane productivity, 2) soil maps related to managements on
soils, water, and plant nutrition. The 1™ phase concentrated in areas of Chaiyaphon, Nakhon
Ratchasima, Buriram, and Surin provinces. Results showed that the best method of spatial
interpolation on soil attributes was inversed distance weighting (IDW). Principle component analysis
of 4 factors affecting yield, namely soil pH, organic matter (OM), phosphorus (P), and potassium (K)
contents, showed that these factors were poor correlated. OM, P, and K had positive relations to
yield while soil pH had a negative relation to yield.

The “Mathematical algorithm for obtaining fertilizer formulations suitable and specific to
sugarcane plantation areas of sugar-mill” project aimed at finding the algorithm of fertilizer
formulation. The result must be suitable and specific site of application. The project used soil map
data which covered an area of 50,000 rai, total count of 8,988 locations, incorporation with
localized 100 data points of field data. Formulation algorithm consisted of 1) soil map
interpretation, and 2) grouping results to strict criteria. Al methods of data processing were
conducted by either MS Excel or JavaScript programming. Results showed that the fertilizer
formulas of 17-9-18 and 17-6-17 at rate of 100-150 kg/rai were suitable for the aforementioned
provinces. Formulations algorithm guaranteed that sugarcanes would received sufficient amount of
essential macronutrient elements.

The “Computer Program for Fertilizer Determination for High Yielding Sugarcane” project
aimed at finding commercial fertilizer blending to produce high yield sugarcane. The fertilizer
blending result would hold all essential nutrients, including macro, micro, and minor elements.
The computer program required 1) amount of rainfall along sugarcane growing period, 2) soil
attributes of a sugarcane plot, and 3) a set of computation constants, as inputs. The applicability
of the computer program required two steps of development, namely calibration and validation.
The calibration was performed for improve types of equations and computation constants used in
the computer program. The validation was made for the program reliability or confidence of
application. For 2 years of work, the resulting computer program held >90% reliability. This project
was also conducted in the farmer fields in concurrent period of the computer program
development. The field experiments investigated fertilizer blending results of the computer
program using soil attributes either from soil maps or from laboratory analysis. The 1™ year results
showed that sugarcane vyields responded to fertilizer treatments. They were not show any
differences in yields for sources of soil attributes used. Yields were ranged from 16.9-22.9 and 17.3-
21.6 ton/rai for uses of soil map and laboratory analysis of soil attributes, respectively. Their
sugarcane quality were not statistically different, ranging from 14.8-15.8%CCS. In the " year,
results were almost the same as those of the 1~ year. The uses of two sources of soil attributes on
fertilizer treatments gave no any significantly differences in yields. Their ranges were 15.6-17.1 and
14.1-15.1 ton/rai, respectively for uses of soil map and lab analysis. Their sugarcane quality were
not statistically different, ranging from 14.3-15.5%CCS. In the 1™ year of experiment, sugarcanes
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received 835-1,294 mm. amount of water, and average temperatures of 28.0-28.8 and 27.0-28.0C
for their vegetative and sugar accumulation growth periods respectively. In the " year, they
received 571-886 mm. of water, and temperatures of 28.2-29.2 and 27.6-28.6C for their two
growing periods. These results suggested that sugarcanes would response to any fertilizer
treatments only if they have received total amount of water for >900 mm. annually.
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