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Abstract: The objective of this research was to study the phosphate solubilizing and bacterial leaching when
adding PSB biofertilizer (phosphate-solubilizing bacteria biofertilizer) in Pak Chong soil series and studying the
effect of using PSB biofertilizer with chemical fertilizers for sugarcane cultivation. The study was divided into 2
experiments. The first experiment was the study of the effect of using PSB biofertilizer on the solubilization of
phosphate in Pak Chong soil series by completely randomized design in 3 replications and 7 treatments with 7
different rate of PBS fertilizer applications (2-64 g/kg soil). Available phosphorus and bacteria number in the
leaching water through the soil column were examined in the 90 day period. The results found that Pak Chong
soil series with PSB biofertilizer at 64 g/kg soil had the highest available phosphorus in leaching water as 31.10
mg/l. Although continuous water washout, but also found that the amount of available phosphorus was high.
This indicated that the bacteria still had phosphate solubilizing activity and had survival in the soil. For second
experiment, a complete randomized experiment were conducted to study of the effect of using PSB bio-fertilizer
with chemical fertilizer on yield and yield components of Lampang cultivars sugarcane in pots as 9 treatments 3
replications. The results found that adding PSB biofertilizer together with use of chemical fertilizers according to
soil analysis resulted in yield and yield components of sugarcane increased following by the increasing use of
PSB biofertilizer. The maximum yield of sugarcane when using chemical fertilizer 15-7.5-15 kg/rai with PSB
biofertilizer at the rate of 36 kg/rai was showed. Therefore, it is recommended to apply PSB biofertilizer in
phosphates solubilizing for promoting the yield and yield components of sugarcane that is grown in a low

amount of available phosphorus soil such as Pak Chong soil series.
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Table 1. Experimental treatments of sugarcane culture in Pak Chong soil series

Macronutrient
Treatments Detail Code (NP.0.- K.0 kgiai

T1 No fertilizer input control 0-0-0

T2 Chemical fertilizer input according to soil analysis  Fl, 12-6-12

T3 Chemical fertilizer input according to soil analysis  Fl,,,+PSB,, 12-6-12
with PSB biofertilizer at a rate of 12 kg/rai

T4 Chemical fertilizer input according to soil analysis  Fl, ,+PSB,, 12-6-12
with PSB biofertilizer at a rate of 24 kg/rai

T5 Chemical fertilizer input according to soil analysis FlooatPSB,, 12-6-12
with PSB biofertilizer at a rate of 36 kg/rai

T6 Chemical fertilizer input 125 % of soil analysis Fls%-00a 15-7.5-15

T7 Chemical fertilizer input 125 % of soil analysis with ~ FI. ., -, +PSB,, 15-7.5-15
PSB biofertilizer at a rate of 12 kg/rai

T8 Chemical fertilizer input 125 % of soil analysis with ~ FI. ., -, +PSB,, 15-7.5-15
PSB biofertilizer at a rate of 24 kg/rai

T9 Chemical fertilizer input 125 % of soil analysis with ~ Fl ., ; ,+PSB., 15-7.5-15

PSB biofertilizer at a rate of 36 kg/rai

Fl = Fertilizer input, DOA= Department of Agriculture, and PSB= Phosphate-solubilizing bacteria
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Figure 1. Effects of different PBS-biofertilizer application rates on available phosphorus (a) and the number
of PSB (b) in water leached from Pak Chong soil series during 90 days of experiment.

The significant differences by using DMRT at *P<0.05
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Table 2. The yield and yield components of sugarcane grown in Pak Chong soil series at 12 months after

planting
Stem length Stem diameter Weight per stem  Internode number
Treatment
(cm) (cm) (kg/stem) per stem
T, = control 67.48' 2.53' 0.87' 14.28°
T,=Floox 132.60° 2.76° 1.24° 18.34°
T, =Fl,o,+PSB,, 140.67° 2.83° 1.28° 18.53°
T, = Fl,o,+PSB,, 142.48° 2.97° 1.32% 18.76°
T, = Fl o, +PSB,, 155.42° 3.13% 1.42%° 21.63°
T = Flisoon 149.60° 3.01* 1.36°° 19.32°
T, =Fl e 00a"PSB., 157.35° 3.7 1.47% 21.78"°
Ty = Fliyso nontPSB,, 158.58" 3.22% 1.58% 22.18"
Ty = Fl e 00atPSBg 163.35° 3.28° 1.63° 23.42°
Fotest " o " "

CV (%) 12.89 12.48 13.57 13.64

Fl,ox = Fertilizer input according to soil analysis for sugarcane 12, 6, and 12 kg N, P,0, and K,O per rai respectively (Department of

Agriculture, 2005), Means within the same column followed by different letters are significantly different according to DMRT test at

**P<0.01
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Table 3. Fresh sugarcane yield, CCS and sugar yield of sugarcane grown in Pak Chong soil series at 12

months after planting

Fresh sugarcane yield

Treatment CCS (%) Sugar yield (g/pot)
(kg/pot)

T, = control 1.46" 8.26° 120.60'
T, = Floon 4.03° 9.76' 393.33"
T,=Fl,,,+PSB,, 4.31" 9.83" 423.67°
T, = FloostPSB,, 4.50' 10.32% 464.40'
T, = Floo,+PSB,, 5.25° 10.87° 570.68°
T = Floyer non 4.73° 10.54% 498.54°
T, = Fl 0o tPSB, 5.56° 10.93%° 607.71°
Ty = Floys 00atPSB,, 6.16" 11.28% 694.85"
Ty = Fley oo tPSB.. 6.55° 11.42° 748.01°

F ot " s s

CV (%) 12.37 12.83 12.21

Floos = Fertilizer input according to soil analysis for sugarcane 12, 6, and 12 kg N, P,0, and K,O per rai respectively (Department of

Agriculture, 2005) ,
different according to DMRT test at **<0.01
WaaLWm Xanthomonas maltophilia Wwas Enterobacter
cloacae Iagl Martinez and Martinez (2007) ETRRE
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CCS= commercial cane sugar, Means within the same column followed by different letters are significantly
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