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Abstract

The research program on increasing of plant nutrient management efficiency with
respect to soil productivity indices for improving yield of sugarcane in Sa Kaeo Province
consists of three subprojects. The three subprojects include 1) Management of minor and
micro nutrients for increasing sugarcane yield in Sa Kaeo province, 2) Potential of Phosphate
solubilizing bacteria on phosphorus availability for increase growth and yield of sugarcane in
Sa Kaeo province and 3) Utilizing humic substance extracted from filter cake for producing
potassium humate for supporting growth of sugarcane grown on a low productive sugarcane-

growing soil in Sa Kaeo province.

A study on management of minor and micro nutrients for increasing sugarcane yield in
Sa Kaeo province aimed to study an approach for increasing sugarcane yield using the
management of minor and micro nutrients according to fertility capability classification (FCC)
units and productivity indices of sugarcane growing soils in Sa Kaeo province. The results
revealed that thefive abundant FCC units of the soils in the area were Cdbm (Thap Phrik soil
series), Cdbkm (Wang Saphung soil series), Cdkm (Wang Hai soil sereis), Ldrkm (Chaing Khan
soil sereis) and SLdkem (Munchakiri soil series), respectively. The fine-textured soils included
Cdbm (Thap Phrik soil series), Cdbkm (Wang Saphung soil series) and Cdkm (Wang Hai soil
sereis). The application of minor and micro nutrients in these soils did not significantly increase
the yield because the soils had sufficient plant nutrients. While the coarse-textured soils
consisted of Ldrkm (Chaing Khan soil sereis) and SLdkem (Munchakiri soil series), the
application of minor and micro nutrients in these soils raised the yield because these soils
had low contents of these nutrients. So the application of minor and micro nutrients can be
an option to increase sugarcane yield in these coarse-textured soils. Sources of minor and
micro nutrients can be chemical fertilizer or organic soil amendment such as filter cake.
However, the application of minor and micro nutrients for increasing cane yield can also

increase the cost of sugarcane production.

Potential of phosphate solubilizing bacteria on phosphorus availability for Increase
growth and yield of sugarcane in Sa Kaeo province was carried out to study the effect of
phosphate solubilizing bacteria inoculated in a soil on P availability, and investigate the impact
of phosphate solubilizing bacteria on growth and yield of sugarcane under field condition.
The experiment was conducted by applying chemical fertilizer together with phosphate
solubilizing bacteria in Thap Phrik soil series, Sa Kaeo province. The result showed that the
inoculation of bacteria isolate PSB1 and PSB2 at the initial cell concentration of 108 CFU/ml
with rock phosphate added resulted in the highest available P content of 80 mg/kg, having
the range between 80.99 - 99.07 mg/kg, and the addition of bacteria promoted growth of
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sugarcane in the context of height and fresh cane weight but had no effect on shooting, cane
diameter and cane length. The inoculation of single isolate of bacteria, PSB1 or PSB2 with
rock phosphate applied induced the highest sugarcane height of 162.03 and 164.63 cm,
respectively, while co-inoculation of two isolates with and without the use of rock phosphate
gave sugarcane height at 8-months of 164.50 and 161.57 cm, respectively. In the case of
sugarcane yield, the inoculation of single isolate of PSB2 with rock phosphate added and
combined isolates with the addition of rock phosphate resulted in the greatest cane weight
of 880 and 853 g, respectively. CCS values, measured when the plant was at 8-months,
obtained from different treatments was in the range between 12-14%. However, the
inoculation of phosphate solubilizing bacteria together with rock phosphate tended to give
higher CCS than did with no addition of rock phosphate. Then be seen that the use of selected
phosphate solubilizing bacteria together with rock phosphate application gave the highest of
sugarcane yield at 12.64 ton/rai, followed by co-inoculation of two isolates (PSB1+PSB2)
without rock phosphate (T5) and single isolate of PSB2 with rock phosphate gave sugarcane
yield around 12.48 and 12.15 ton/rai, respectively. The inoculation of single isolate of bacteria
(PSB1 or PSB2) gave higher sugarcane yield than co-inoculation with two isolates (PSB1 or
PSB2). As a result, these phosphate solubilizing bacteria are likely to be suitably used for a
production of bio-fertilizer in the future. However, phosphate solubilizing bacteria should be
applied in soils that have a problem of P fixation and low fertility status due to the efficiency

of bacteria being better than in highly fertile soils.

A study on utilizing humic substances extracted from filter cake for producing
potassium humate for supporting growth of sugarcane grown on a low productive sugarcane-
growing soil in Sa Keo province. The study was carried out by analyzing chemical properties
of filter cake and extracting humic substance from the filter cake. The results revealed that
filter cake has appropriate properties and can be used as a raw material for K-humate
extraction with 2M KOH at 50 °C, and the extracted K humate is suitable for agricultural uses.
On the other hand, K-humate was tested with sugarcane cultivar Khon Khaen 3 in greenhouse
condition, the results showed that K humate enhances stalk growth and fresh and dry root
mass and root density when cane aged of 4 months. The recommended application rate of
K-humate is 30 mg K-humate kg soil or equal 9.36 kg k-humate rai'! (calculated by weight of
soil = 312,000 kg rai! at 15 cm depth). On the other hand, application 5 %w/v of K-humate
by dissolving K-humate 10 kg per 200 liters of water and then spraying on soil surface after
sugarcane germinated for 2 weeks is recommended. However, K-humate should be applied

with NPK fertilizers to avoid nutrient insufficiency during sugarcane growth.
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