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Abstract

Study on the effect of utilization of organic fertilizer and biological control of pests on
organic soybean production and soil chemical properties was conducted by using Chiang Mai
60 soybean variety. Four treatments included 4,000 and 2,000 kg per rai of compost and manure,
chemical fertilizer (12-24-12) at a rate of 50 kg per rai and no fertilizer application (control) were
managed in RCB with four replications. Antagonists and plant extract consisted of Trichoderma
spp., Bacillus subtilis, Bacillus thuringiensis and neem extract were used for biological control of
pests in each treatment. Disease rating was checked at 30, 45 and 60 days after planting. Results
showed that occurrence of diseases were not observed at these growth stages but occured
increasingly about 1-25% at 75 and 90 days in all treatments. Likewise, insect pests were seen at
1-75% at 30, 45, 60 and 75 days in all treatments but no pests were seen at 90 days in all
treatments. Study on the growth and yield of soybean found that organic fertilizer at the rate of
4,000 kg per rai gave the highest plant height, number of pods per plant and weight per 100 seeds.
However, pod length and yield per rai of all treatments were not significantly different. The result
of experiment in 2554 compared with 2553, found that organic fertilizer at the rate of 4,000 kg
per rai gave the higher plant height, number of pods per plant, weight per 100 seeds and yield per
rai than in 2553. Moreover, soil analysis after harvesting at 0-15 and 15-30 cm depth, showed that
organic fertilizer at the rate of 4,000 kg per rai increased P while pH, OM, K, Ca, Mg, Fe, Mn, Cu

and Zn decreased.

Key words: Organic soybean, Organic fertilizer, Biological control of plant pests, Soil chemical

properties
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BOUVANLI®Y Bacillus subtilis
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& a . Lo
WUUANLIY Bacillus thuringiensis

Bacillus thuringiensis
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a d
!!ﬁﬂ\iﬂﬁﬂ153!ﬂ§1$1’iﬂ313~l!!ﬂ5ﬂ5'31& (ANOVA) ¥834MiNnaady

4 a 4 o
MSHNHINT 1 Hamsuas1znauulslsiu (ANOVA) summmqqﬁ’ummﬁm

Source df SS MS F F.05
Block 3 45.5469 15.1823 0.49 3.86
Treatment 3 911.2975 303.7658 9.75 3.86*
Ex.Error 9 280.3720 31.1524
Total 15 1237.2164 82.4811

GRAND MEAN = 64.93
CV% = 859 %

*significant

d' a J % A
MINENHINN 2 WaNI5AATIZHANNLs YU (ANOVA) YOIANNIIAND AN ADS

Source df SS MS F F.05
Block 3 0.0793 0.0264 0.96 3.86
Treatment 3 0.0775 0.0258 0.94 3.86
Ex.Error 9 0.2475 0.0275
Total 15 0.4043 0.0270

GRAND MEAN = 3.98

CV% = 416 %

a a Jd ° o A
MSIAHINN 3 WaN5ATIEHANNN 51591 (ANOVA) ﬂl@ﬁ%quau%ﬂﬂjlwaaﬂ

Source df SS MS F F.05
Block 3 270.6013 90.2004 0.93 3.86
Treatment 3 6151.0137 2050.3379 21.05 3.86*
Ex.Error 9 876.8124 97.4236

Total 15 7298.4273 486.5618

GRAND MEAN = 76.26
CV% = 12.94 %

*significant
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H a J ¥ o 1 d <
Vﬂﬁ‘lﬂﬂu?ﬂﬁ 4 wamsaasizraNulslsou (ANOVA) ¥93H 1M UNNDDI 100 LUAA

Source df SS MS F F.05

Block 3 13.4539 4.4846 4.22 3.86

Treatment 3 13.1036 4.3679 4.11 3.86%
Ex.Error 9 9.5708 1.0634

Total 15 36.1282 2.4085

GRAND MEAN = 29.19
CV% = 353%

*significant

MINWUINT 5 HAMIIATI1ZANLU5U 57U (ANOVA) vosHanaana 15

Source df SS MS F F.05
Block 3 54953.6026 18317.8675 5.98 3.86
Treatment 3 24187.5227 8062.5076 2.63 3.86
Ex.Error 9 27574.3970 3063.8219
Total 15 106715.5222 7114.3681

GRAND MEAN = 349.80

CV% = 15.82 %

MIIWUINN 6 HaMIAATIZHANULUTYTIU (ANOVA) 1 pH TuAUNTZAD 0-15 s,

Source df SS MS F F.05
Block 3 0.0364 0.0121 0.76 3.86
Treatment 3 0.1804 0.0601 3.74 3.86
Ex.Error 9 0.1446 0.0161
Total 15 0.3614 0.0241

GRAND MEAN = 4.82

CV% = 2.62%
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A1 7 WaN3AII2HANLTUTIUANOVA) A1 OM TuAuNTEal 0-15 9.

Source df SS MS F F.05

Block 3 0.1186 0.0395 1.45 3.86

Treatment 3 1.0723 0.3574 13.07 3.86%
Ex.Error 9 0.2461 0.0273

Total 15 1.4369 0.0958

GRAND MEAN = 0.96
CV% = 17.16 %

*significant

MINUINTA 8 HANMIIAT1ZA1NLUTUTU (ANOVA) A1 P TUAUNTZAL 0-15 5.

Source df SS MS F F.05
Block 3 76.1875 25.3958 0.17 3.86
Treatment 3 16111.6875 5370.5625 35.23 3.86*
Ex.Error 9 1372.0625 152.4514
Total 15 17559.9375 1170.6625

GRAND MEAN = 45.43
CV% = 27.17%

*significant

Y a L4 1 a { o
VI'I?]QNH'JW?I 9 wamsansizrANulslsou (ANOVA) AT K luaunseay 0-15 aw.

Source df SS MS F F.05

Block 3 767.1875 255.7292 0.97 3.86

Treatment 3 4194.1875 1398.0625 5.29 3.86*
Ex.Error 9 2379.0625 264.3403

Total 15 7340.4375 489.3625

GRAND MEAN = §9.81
CV% = 18.10%

*significant
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@519 10 WaN133A3121A1NU51591 (ANOVA) A1 Ca TuAuNgedy 0-15 9.

Source df SS MS F F.05

Block 3 18548.1875 6182.7292 231 3.86

Treatment 3 317142.6875 105714.2292 39.45 3.86%
Ex.Error 9 24115.5625 2679.5069

Total 15 359806.4375  23987.0958

GRAND MEAN = 761.81
CV% = 6.79%

*significant

MINWUINA 11 Wam3IBATI2HANNLTYTIN (ANOVA) A Mg THAUNTLAD 0-15 .

Source df SS MS F F.05
Block 3 726.7500 242.2500 1.30 3.86
Treatment 3 6753.2500 2251.0833 12.05 3.86*
Ex.Error 9 1681.7500 186.8611
Total 15 9161.7500 610.7833

GRAND MEAN = 160.87
CV% = 8.49%

*significant

Y a d 1 a { o
VI'I?]QNH'JW?I 12 wamsansizianuuydslsou (ANOVA) A1 Fe luaunsa 0-15 a.

Source df SS MS F F.05

Block 3 100.2500 33.4167 0.30 3.86

Treatment 3 6558.7500 2186.2500 19.58 3.86*
Ex.Error 9 1004.7500 111.6389

Total 15 7663.7500 510.9167

GRAND MEAN = 40.37
CV% = 26.16 %

*significant
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319NN 13 Wan3A3 1210051591 (ANOVA) A1 Mn Tu@unsza 0-15 .

Source df SS MS F F.05
Block 3 6.2500 2.0833 0.84 3.86
Treatment 3 1.2500 0.4167 0.17 3.86
Ex.Error 9 22.2500 2.4722
Total 15 29.7500 1.9833

GRAND MEAN = 8.87
CV% = 1771 %

MIINUINT 14 WA ANT1EHA1NL U591 (ANOVA) A1 Cu TuAuUNTEAL 0-15 .

Source df SS MS F F.05
Block 3 0.0060 0.0020 0.11 3.86
Treatment 3 0.1738 0.0579 3.29 3.86
Ex.Error 9 0.1585 0.0176
Total 15 0.3384 0.0226

GRAND MEAN = 0.75
CV% = 17.60 %

4 a d 1 a ! v
VI'I?%?NH'Jﬂﬁ 15 wamsaasiziaNuuyslsou (ANOVA) A1 Zn Tuaunseay 0-15 sy,

Source df SS MS F F.05

Block 3 0.1146 0.0382 0.39 3.86

Treatment 3 2.6930 0.8977 9.07 3.86*
Ex.Error 9 0.8910 0.0990

Total 15 3.6987 0.2466

GRAND MEAN = 0.97
CV% = 3235%

*significant
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MINHUINN 16 WaMIAATIZHANNLUTYIIN (ANOVA) A1 pH TuaunTeaD 15-30 4.

Source df SS MS F F.05
Block 3 0.0776 0.0259 3.23 3.86
Treatment 3 0.0786 0.0262 3.27 3.86
Ex.Error 9 0.0721 0.0080
Total 15 0.2282 0.0152

GRAND MEAN = 4.70
CV% = 1.90 %

ANUINT 17 HaMIANI1EHa1u1 U591 (ANOVA) A1 OM TuAUNTZAY 15-30 .

Source df SS MS F F.05
Block 3 0.0935 0.0312 1.03 3.86
Treatment 3 0.3067 0.1022 3.40 3.86
Ex.Error 9 0.2710 0.0301
Total 15 0.6712 0.0447

GRAND MEAN = 0.37
CV = 46.42%

4 a d 1 a { [
VI'I?%?NH'Jﬂﬁ 18 Wamsaasizrauuyslsou (ANOVA) A P Tuaunszay 15-30 sy,

Source df SS MS F F.05

Block 3 136.6875 45.5625 1.57 3.86

Treatment 3 1142.1875 380.7292 13.15 3.86%*
Ex.Error 9 260.5625 28.9514

Total 15 1539.4375 102.6292

GRAND MEAN = 14.31
CV% = 37.59%

*significant
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A1 19 WaN3 AT 121ANN51591 (ANOVA) a1 K Tuaunsza 15-30 .

Source df SS MS F F.05

Block 3 55.5000 18.5000 0.08 3.86

Treatment 3 3705.0000 1235.0000 5.14 3.86*
Ex.Error 9 2163.5000 240.3889

Total 15 5924.0000 394.9333

GRAND MEAN = 75
CV% = 020.67 %

*significant

AMINUINT 20 WaMIAAT1ZHANULITUTIH (ANOVA) A1 Ca JAUNTZA 15-30 .

Source df SS MS F F.05
Block 3 11394.7500 3798.2500 1.14 3.86
Treatment 3 63295.2500 21098.4167 6.32 3.86*
Ex.Error 9 30035.7500 3337.3056
Total 15 104725.7500 6981.7167

GRAND MEAN = 614.37
CV% = 9.40 %

*significant

M3WUINTA 21 HaM3AATITANNLTLIU (ANOVA) it Mg TuAuseay 15-30 w.

Source df SS MS F F.05
Block 3 221.1875 73.7292 0.62 3.86
Treatment 3 2534.1875 844.7292 7.07 3.86*
Ex.Error 9 1075.0625 119.4514
Total 15 3830.4375 255.3625

GRAND MEAN = 148.81
CV% = 7.34%

*significant
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A519UINN 22 WaN3AI12HANLAITTIU (ANOVA) A1 Fe Tuduinszan 15-30 a.

Source df SS MS F F.05

Block 3 51.1875 17.0625 0.24 3.86

Treatment 3 874.6875 291.5625 4.03 3.86*
Ex.Error 9 651.0625 72.3403

Total 15 1576.9375 105.1292

GRAND MEAN = 24.06
CV% = 3534 %

*significant

MINUINT 23 WamMIAAT1EHANUL T3 (ANOVA) A1 Mn TUAUNTEAY 15-30 .

Source df SS MS F F.05
Block 3 6.1875 2.0625 3.67 3.86
Treatment 3 4.6875 1.5625 2.78 3.86
Ex.Error 9 5.0625 0.5625
Total 15 15.9375 1.0625

GRAND MEAN = 7.56
CV% = 991 %

AMIINUINT 24 WAMITAATIEHANULUTUTIU (ANOVA) A1 Cu TUAUNT =AY 15-30 .

Source df SS MS F F.05
Block 3 0.0434 0.0145 2.86 3.86
Treatment 3 0.0476 0.0159 3.14 3.86
Ex.Error 9 0.0456 0.0051
Total 15 0.1366 0.0091

GRAND MEAN = 0.55
CV% = 12.83 %
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1 a J 1 a { v
minwmnﬁ 25 Hamsaas1zrauLlsdsiu (ANOVA) A1 Zn Tuaunseay 15-30 sy,

Source df SS MS F F.05
Block 3 0.0830 0. 0277 0.80 3.86
Treatment 3 0.2355 0.0785 2.28 3.86
Ex.Error 9 0.3097 0.0344
Total 15 0.6282 0.0419
GRAND MEAN = 0.62
CV% = 29.61 %

TIR1 T3R2 T3R3 T4R4

T4R1 T4R2 T2R3 T2R4

T2R1 T2R2 T1R3 T1R4

T3R1 TI1R2 T4R3 T3R4
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