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Abstract

The research aimed at determining effective approaches for nutrient management and
characteristic of soil water content. This experiment was set up in surgarcane production area
in Khon Kaen, Kalasin, Maha Sarakham, and Roi Et Provinces. Ratoon 1 of KK3 sugarcane variety
were used for the experiment. Soil physical properties included soil texture, soil water at field
capacity and permanent wilting point, soil moisture characteristic, pore size distribution, and
soil moisture content determination. Soil moisture content was measured in plough layer (0-
30 cm) and subsoil (30-60 cm) about 1 year in plot of nutrient management. Soil samples
were collected for nutrient analysis and evaluation for fertilizer management. The fertilizer
managements consist of (1) major nutrient management based on farmer or factory practice
(2) major nutrient management by DOA (3) major nutrient management by DOA plus potassium
(4) secondary nutrient management (5) micronutrient management (6) secondary and
micronutrients management and (7) no fertilizer.

The result showed that soils in most plot experimnents are coarse textured; sandy
loam and loamy sand that composed of Korat soil series (Kt) (plots no. 1, 3 and 6), Ubon soil
series (Ub) (plot no. 2) other plot experiments where soil texture is clay loam (fine texture)
are on Roi-et soil series (Re) (plots no.4 and 5). The soil moisture characteristic is separated by
soil texture that showed soil moisture content has of about 5-24 (%v/v) that is highly changed
and decreased with rainfall of each location. It shows an easily loss of water from soil by
drainage and permeability to deeper part of plough layer in coarse textured soil because
coarse texture is mainly composed of transition pore and is cut off from lower to upper soil
layer and has an effect on slow movement of water from subsoil to topsoil. Howerver, in
subsoil, soil water content was stable through 1 year of data recording. High water content
was found in subsoil in dry season and strongly correlated with rainfall of each year and
location. For fine texture, everage soil water content was 25-45 %v/v that was enough for
each crop sugarcane production.

Soil analysis of 1 ratoon sugarcane results before the plot experiment in coarse
textured soils showed that the soils were mainly strongly acid to slightly acid, having very low
to low organic matter, low phosphorus except locations 1 and 2 that had moderately high
and very high available phosphorus because of vinasse and filter cake application. Most of the
soils had very low to low available potassium, low available calcium, magnesium and sulfur,

and their available iron and manganese were high to very high but they had low available
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copper and zinc, while clay loam soils had higher available nutrients than did the coarse
textured ones. Therefore, fertilizer management in coarse textured soils for sugarcane
production, the farmer had nitrogen and phosphorus management as the same rate as
fertilizer recommendation based on soil analysis of DOA, but potassium fertilizer management
in several plot experiments was lower than DOA recommendation. The experiment with added
potassium up to equal and higher DOA recommendation showed significantly sugarcane yield
increase. On secondary nutrient management for sugarcane, the result showed slight increase
of sugarcane yield and sugar yield with fertilizer management but not significantly, whereas,
zinc fertilizer management in very low to low available zinc soils increase sugar yield and
sugarcane yield. Howerver, soil fertility after sugarcane havest showed low content of major,
secondary and micronutrients.

Chemical properties and nutrient concentration of macro and micronutrient
managements in sugarcane leave was compared with critical nutrient in leaf index. The result
showed that most of nitrogen and phosphorus, calcium, sulfur and copper were lower than
critical value or not enough concentration, but potassium, calcium, iron, manganese and zinc
showed enough level of concentration. The correlation between nutrient in soil and leaves
showed effect on yield and yield component of the first ratoon in some plot experiments,
but in most plot experiment there was not correlation between secondary and micronutrient
on yield, yield component, nutrient content in leaf index, and nutrient in soils.

The approach management proper should include adding organic matter to improve
soil water capacity, soil structure, and nutrient adsorption to decrease nutrient leaching in
sugarcane production. Fertilizer management especially in coarse textured soils should
increase potassium fertilizer, and fertilizer option should secondary nutrients and

micronutrients in the first ratoon sugarcane production.

Keywords: Sugarcane, soil moisture characteristic, macronutrient, secondarynuteint,

micronutrint
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