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Study on the Utilization of Organic Fertilizer and Biological Control of Pests for

the Organic Soybean Production (Second Year Research Project)
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Abstract

Study on the effect of utilization of organic fertilizer and biclogical control of pests on
organic soybean production and soil chemical properties was conducted by using Chiang Mai
60 soybcan variety. Four trcatments 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 extracl 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 tength 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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NaAINamM TN 1% 1351531 (ANOVA) Yean1snaan

1 = o 8 o
A1519809 1 Kams TRz uulsisiu (ANOVA) ¥9aRNugIaun uning

Source df SS MS ¥ 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 12372164 82.4811

GRAND MEAN = 64.93
CV% = 859 %

*significant

1 =y r'd ar
AT 19HHINN 2 WA IATIZHA LU IU (ANOVA) ¥99R 711181300

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.Emor 9 0.2475 0.0275
Total 15 0.4043 0.0270

GRAND MEAN = 3.98

CV% = 4.16 %

1 = a a a
AT HUINN 3 WaN 15 1A 1ZHA LU U5 U (ANOVA) U aswaudndumie

Source df SS MS ¥ 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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1 = %’ o ] o I~1
ATSTNUINA 4 WAN1TIRT 2R3 (ANOVA) w3 miindsn? 100 waa

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

AITIHUINT 5 NAN1T TATIZHANLYTYIIU (ANOVA) Upinanaaan 13

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 & 27574.3970 3063.8219
Total 15 106715.5222 7114.3681

GRAND MEAN = 349.80
CV% = 15.82%

AIHLINT 6 HaMsARTIEHAILAT UM (ANOVA) A1 pH Tuduiszéy 0-15 4.

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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v a o T a = @
ﬂ'l‘i'l@NH'Jﬂﬁ 7 Nﬂﬂ’lﬁ?lﬂ'j'IZ?T'F]'J"IIJLLTJ'E‘IJS'JH(ANOVA) 11 0M TuAuHITZAY 0-15 .

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

MSISHEINT 8 WamIaszHaunlilsiu (ANOVA) #1 P luaufseau 0-15 @,

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 = 4543
CV% = 27.17%

*significant

Y = o 1 = ci ar
AFIHUIRT 9 HaNITns1zHauLY 51591 (ANOVA) f1 K Tuauiseay 0-15 @,

Source df SS MS F F.0S
Block 3 767.1875 255.7292 0.97 3.86
Treatment 3 41941875 1398.0625 5.29 3.86*
Ex.Error 9 2379.0625 264.3403
Total 15 7340.4375 489.3625

GRAND MEAN = 89.81
CV% = 18.10%

*significant
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AI519HINT 10 HANSINTERANLBLUTUTIN (ANOVA) M1 Ca Tufufseeay 0-15 au,

Source df SS MS F F.05
Block 3 18548.1875 6182.7292 2.31 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% = 6.719%

*significant

AISTIHHINT 11 HaMITIATIEHA MU 51590 (ANOVA) A1 Mg TuRUNT2AY 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% = 849%

*significant

MINHUINT 12 HAMIIATIERANU)TU594 (ANOVA) A1 Fe TuRUATZAY 0-15 21w

Source df SS MS B F.05
Block 3 100.2500 334167 0.30 3.86
Treatment 3 6558.7500 2186.2500 19.58 3.86*
Ex.Emor 9 1004.7500 111.6389
Total 15 7663.7500 5109167

GRAND MEAN = 40.37
CV% = 26.16%

*significant
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AITIEHINT 13 Han T IATIZHAI 51591 (ANOVA) A1 Mn MIAUNRTZAY 0-15 .

Source df SS MS F F.05
Block 3 6.2500 2.0833 0.84 3.86
Treatment 3 1.2500 04167 0.17 3.86
Ex.Error 9 22.2500 24722
Total 15 29.7500 1.9833

GRAND MEAN = 8.87

CV% = 1771 %

MIINUINA 14 HanI5 AT IR NI 51590 (ANOVA) A1 Cu TuALRTEAY 0-15 @y,

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 g S 0.3384 0.0226

GRAND MEAN = 0.75

CV% = 17.60%

A1919HUINN 15 HaNITIATIEHA 1510590 (ANOVA) i1 Zn Tu@ufisedy 0-15 @),

Source df S8 MS [& E.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% = 32.35%

*significant
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MINAUINT 16 HANI3HATIZHANUIUTUTIM (ANOVA) A1 pH THAUNTZAY 15-30 @y,

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%

AIIMHUINT 17 HAn15 AR5 1Tl 515 IUANOVA) A1 OM TUAUNTEAY 15-30 ar,

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 = 4642 %

A1319[HINN 18 HANIIIATIEHANUNYTU5U (ANOVA) a1 P Iudufisedy 15-30 e,

Source df 8BS MS F F.05
Block 3 136.6875 45.5625 1.57 3.86
Treatment 3 11421875 380.7292 13.15 3.86*
Ex.Error 9 260.5625 28.9514

Total 15 1539.4375 102.6292

GRAND MEAN = 14.3]
CV% = 37.59%

*significant
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ATTIWHINN 19 Hams UAs1ZHAunl 51591 (ANOVA) 911 K Tuduiiszay 15-30 9,

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% = 02067 %

*significant

4’ = a 1 =Y ci ar
FSENUINTN 20 HAN13 ARSIz Ha MLl sU 5w (ANOVA) A1 Ca °luﬂumm‘u 15-30 3.

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

y = L4 1 o a o
M1319MUINTA 21 HANITIRTIERA UL 515U (ANOVA) A1 Mg TuAuhis=dy 15-30 @,

Source df SS MS F F.05
Block 3 221.1875 73.7292 0.62 3.86
Treatment 3 25341875 844.7292 7.07 3.86%
Ex.Error 9 1075.0625 119.4514
Total 15 38304375 255.3625

GRAND MEAN = 148 81
CV% = 7.34%

*significant
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A1T19HHI0T 22 HaNT IR e ALY 51591 (ANOVA) A1 Fe TUALNTZAD 15-30 @1y,

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 9 651.0025 72.3403
Total 15 1576.9375 105.1292

GRAND MEAN = 24.06
CV% = 3534%

*significant

AI51NNINT 23 HON1TIATIENAITULL5U 594 (ANOVA) A1 Mn MUAURTEAU 15-30 a9,

Source df SS MS F F.03
Btock 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 %

i a o 1 a A a
ﬁ"l‘iNNu'Jﬂﬁ 24 Wanmsamsevanunlsysiu (ANOVA) a1 Cu ELL!WHWE::@'IU 15-30 Y.

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 = (.55

CV% = 12.83%
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i = o 1 =Y 5 or
AIINMINT 25 RaM T AT IEHa 151591 (ANOVA) ¢ Zn Tuauhiseay 15-30 9.

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 = (.62
CV% = 29.61 %

L B
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