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Study on the Utilization of Organic Fertilizers and Biological Control of Pests for
the Organic Soybean Production (First year Research Project)
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Abstraet

This study on the utilization of organic fertilizers and biological control of pests for the
organic soybean production was conducted by using Chiang Mai 60 soybean variety grown in an
experiment with Randomized Complete Block Design consisting of 4 replications of each of the 4
treatments, as follows: organic fertilizers (compost and cattle manure) at a rate of 4,000 and 2,000
kg per rai, respectively; chemical fertilizer (12-24-12) at a rate of 50 kg per rai; and no fertilizer
(as control). Meanwhile, antagonists and plant extract used consisted of Trichoderma spp.,
Bacillus subtilis, Bacillus thuringiensis and neem extract for biological control of pests in each
treatment. Disease rating was cheeked at 30, 45 and 60 days after planting the soybean. Results
showed that no occurrence of disease was observed initially but was increasingly detected at 1-
25% at 75 and 90 days in all treatments. Likewise, no insect pests were seen at 30 days but were
also increasingly observed at 1-25% at 45, 60, 75 and 90 days in all treatments. Study on the
growth and yield of soybean found that organic fertilizers at the rate of 4,000 kg per rai gave the
highest plant height and number of pods per plant. However, pod length, weight per 100 seeds
and yield per rai of all treatments were not signifieantly different. Soil analysis before growing
and after harvesting at 0-15 and 15-30 cm depth, found that organic fertilizers at the rate of 4,000

kg per rai increased pH, %OM, P, K, Ca, Mg, Fe and Zn while Mn and Cu remained the same.

Key words: Organic soybean, Organic fertilizers, Biological control of plant pests
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Weuunani3e Bacillus thuringiensis
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!lﬁﬂﬁﬂﬁﬂ]‘i'Jlﬂi]z‘ﬁﬂ?l'lﬂ!!‘lji‘ljiilu {ANOVA) vaIn1naasd

i = o <
AINEUINT T WAN15 35 121HA UK 3139U (ANOVA) U83nNugeaLt i ies

Source df SS MS F F.05
Block 3 192.3368 64.1123 3.58 3.86
Treatment 3 649.0030 216.3343 12.07 3.86*
Ex.Error 9 161.3502 17,9278

Total 15 1002.6900 66.8460

GRAND MEAN = 55.62
CvV% = 7.61%

*sigmficant

1 = o o
ASHHUINA 2 KA1 AT 1ZHALN5159U (ANOVA) vosanuemHnd umMass

Source df 58 MS F F.05
Block 3 0.1400 0.0467 1.45 3.86
Treatment 3 0.1466 0.0489 1.52 3.86
Ex.Error 9 0.2894 0.0322
Total 15 0.5760 0.0384

GRAND MEAN = 4.00
CV% = 4.48%

d' o= o a n';
AVNHUINN 3 HanmsuRTIzAANUN51)57U (ANOVA) vaad wudnguvane

Source df S8 MS F F.05
Block 3 99.3092 33.1031 0.91] 3.86
Treatment 3 596.6142 198.8714 5.44 3.86*
Ex.Error 9 329.1602 36.5734

Total 15 1025.0836 68.3389

GRAND MEAN = 40.48
CV% = 1493 %

*significant
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3 o 7 Yy o 1 e o
ASIHUINA 4 HamIIRTIHANUL51)59 (ANOVA) 4091 HUNADA 2 100 1aA

Source df SS MS F F.05
Block 3 6.7658 2.2553 37 3.86
Treatment 3 0.9761 0.3254 0.54 3.86
Ex.Error 9 5.4665 0.6074
Taotal 15 13.2084 0.8806

GRAND MEAN = 18.20
CV% = 4.28%

1 a o < 1 U
ANEUINN 5 HaMT ATz aNunlI5u (ANOVA) venandade 13

Source df SS MS F F.05
Block 3 764.6404 254.8801 0.36 3.86
Treatment 3 5989.6009 1996.5336 2.86 3.86
Ex.Error 9 6286.2405 698.4712
Total 15 13040.4817 869.3654

GRAND MEAN = 178.50
CV% = 14.80 %

3 = a 1 - oo o
ARUINN 6 HamsaRT AN U (ANOVA) 1 pH Tudunszdy 0-15 @,

Source df SS MS F F.05
Block 3 0.3021 0.1007 0.77 3.86
Treatment 3 1.1764 0.3921 298 3.86
Ex.Error 9 1.1836 0.1315
Total 15 2.6622 0.1775

GRAND MEAN = 549

CV% = 6.59 %
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4 o o 1 = A av
ATSTIHUINA 7 WamiaAswHaNuuils1ls(ANOVA) A1 %OM Tuauiszay 0-15 .

Source df sS MS F F.05
Block 3 0.6928 0.2309 3.64 3.86
Treatment 3 8.2447 2.7482 43.37 3.86*
Ex.Emor 9 0.5703 0.0634

Total 15 9.5078 0.6339

GRAND MEAN = 1.08
CV% = 23.22%

*significant

H = o 1 = i ar
ATSIHUING 8 Ham AT zHANUlsUs1u (ANOVA) A1 P TuAunIZA 0-15 .

Source df S8 MS F F.05
Block 3 871.1875 290.3958 1.87 3.86
Treatment 3 1536.1875 512.0625 3.29 3.86
Ex.Error 9 1399.0625 155.4514
Total 15 3806.4375 253.7625

GRAND MEAN = 21.18

CV% = 58.84 %

1 = o 1 o oA ar
miNNu’Jnﬁ 9 Nﬂﬂ"lﬁ?!ﬂﬁ"l&'ﬂﬂ?’lﬂ!lﬂﬁﬂiﬁu (ANOVA)M K 114?1141‘153’1551’1] 0-15 x4,

Source _ df SS MS F F.05
Block 3 10111.1875 3370.3958 6.81 3.86
Treatment 3 54069.6875 18023.2292 36.41 3.86*
Ex.Emror 9 4455.0625 495.0069

Total 15 68635.9375 4575.7292

GRAND MEAN = 142.56
CV% = 15.60%

*significant
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{ = s ' o oA as
ﬂ]'ﬂQﬂH'Jﬂﬁ 10 Hﬁﬂ']'quﬂ'i"lgﬂﬂ?']llllﬂiﬂ'i?u (ANOVA) A1 Ca Gluﬂu‘n‘jzﬂ‘u 0-15 .

Source df SS MS F F.05
Block 3 62922.7500 20974.2500 1.21 3.86
Treatment 3 452088.2500  150696.0833 8.68 3.86%
Ex_Error 9 156338.7500 17370.9722

Total 15 671349.7500 44756.6500

GRAND MEAN = 1219.62
CV% = 10.80 %

*significant

] = o ' oA ar
A5 1WININAN 11 #an13 s 1eHA s U5 U (ANOVA) A1 Mg Tuaunsza 0-15 am.

Source df §S MS F F.05
Block 3 5291.1875 1763.7292 1.64 3.86
Treatment 3 23899.1875 7966.3958 7.42 3.86*
Ex.Error 9 9663.5625 1073.7292

Total 15 38853.9375 2590.2625

GRAND MEAN = 216.56
CV% = 1513 %

*significant

1 = o 1] o e s
MINENINN 12 W15 1zHA L5571 (ANOVA) A1 Fe TUAUNTEAD 0-15 Wy,

Source df SS MS F F.05
Block 3 1166.0000 388.6667 1.85 3.86
Treatment 3 8414.5000 2804.8333 13.32 3.86*
Ex.Error 9 1895.5000 210.6111

Total 15 11476.0000 765.0667

GRAND MEAN = 34
CV% = 42.68%

*significant
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4 a o 1 a A o
ﬂ)‘iNN‘H’Jﬂﬁ 13 Nﬂﬂ']‘i'uﬂ‘i']::ﬁﬂ'ﬂlll.lﬂiﬂi')u (ANOVA} A1 Mn Gluﬂuﬂitﬂ‘lj 0-15 =¥

Source df SS MS F F.05
Block 3 18.6875 6.2292 1.65 3.86
Treatment 3 37.1875 12.3958 3.28 186
Ex.Error 9 34.0625 3.7847
Total 15 89.9375 5.9958

GRAND MEAN = 1043

CV% = 18.63%

A1319WIINN 14 HaNI A IZHAMUNLTI U (ANOVA) ¢ Cu Tuduinsedn 0-15 a,

Source df 55 MS F F.05
Block 3 0.0166 0.0055 0.50 386
Treatment 3 (.3982 0.1327 12.00 1.86*
Ex.Error 9 0.0995 0.0111

Total 15 0.5144 0.0343

GRAND MEAN = 2.11
CV% = 4.97%

*significant

} o o T ) : s
MUK 15 HANI3 AT 1AL (ANOVA) a1 Zn Tudumiszén 0-15 @

Source df SS MS F F.05
Block 3 1.5360 0.5120 1.24 3.86
Treatment 3 16.7818 5.5939 13.55 3.86%
Ex.Error 9 37168 0.4130

Total 15 22.0347 1.4690

GRAND MEAN = 1.30
CV% = 49.14%

*significant
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-d. = o 1 a oA s
AVTHHUINN 16 wan1saAI ANl sl 5w (ANOVA) AN pH 1‘1&9‘1&‘]‘]‘52:(&‘1] 15-30 1.

Source df SS MS F F.05
Block 3 0.2787 0.0929 1.73 3.86
Treatment 3 0.4619 0.1540 2.87 3.86
Ex.Emror 9 0.4820 0.0536
Total 15 1.2226 0.0815

GRAND MEAN = 5.19

CV% = 445%

ATTHHEINT 17 HamInAsIEHA N5 IUANOVA) g1 %0M Tuausissdn 15-30 s,

Source df 55 MS F F.05
Block 3 0.0371 0.0124 045 3.86
Treatment 3 1.4784 0.4928 18.02 3.86*
Ex.Emor 9 0.2462 0.0274

Total 15 1.7617 0.1174

GRAND MEAN = 0.71
CV% = 2327 %

*significant

4 = o [ Y a' ar
ﬂ'l‘i'NN‘u’Jﬂ'ﬁ 18 Hams AT EHaNulsUsau (ANOVA) A P 1‘Nﬂu°ﬂ‘i$ﬂ‘lj 15-30 yU.

Source df SS MS F F.05
Block 3 384.6875 128.2292 1.13 3.86
Treatment 3 5251.6875 1750.5625 15.45 3.86*
Ex.Error 9 1020.0625 113.3403

Total 15 6656.4375 443.7625

GRAND MEAN = 23,18
CV% = 4591 %

*significant
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. I o ' o o ar
ﬂ]ﬁ]ﬂﬂ‘l«ﬂﬂﬁ 19 Nﬂﬂ’lﬁ'ﬁlﬂﬁ'lzﬂﬂ?Tllllﬂﬁﬂﬁ'Ju (ANOVA) MK 1.14?11«!1‘1'5391‘” 15-30 ww.

Source df 58 MS F F.05

Block 3 152.1875 50.7292 0.05 3.86

Treatment 3 30166.1875 10055.3958 10.80 3.86%
Ex.Error 9 8380.5625 931.1736

Total 15 38698.9375 2579.9292

GRAND MEAN = 110.06
CV% = 27.72%

*significant

ATINHMINN 20 Kan1s AT 1zHA 515 (ANOVA) 1 Ca Tuduiszan 15-30 asw.

Source df SS M5 F F.05
Block 3 6150.6875 2050.2292 2.44 3.86
Treatment 3 36351.1875 12117.0625 14.45 3.86*
Ex.Error 9 7548.0625 838.6736

Total 15 50049.9375 3336.6625

GRAND MEAN = 1127.43
CV9% = 2.56 %

*significant

4 = o 1 a A o
MIHUINA 21 HoMs AT EHR 557 (ANOVA) A1 Mg TuRunsEAD 15-30 o,

Source df 58S MS F F.05
Block 3 18756.5000 6252.1667 0.89 3.86
Treatment 3 20397.5000 6799.1667 0.96 386
Ex.Error 9 63543.0000 7060.3333
Total 15 102697.0000 6846.4667

GRAND MEAN = 211.75

CV% = 39.68 %
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MINIINN 22 Hanmsaaszianuulslsou (ANOVA) M Fe Tuauiiszay 15-30 ayw.

Source df SS MS F F.05
Block 3 524.2500 174.7500 0.65 3.86
Treatment 3 2576.2500 858.7500 321 3.86
Ex.Error 9 2409.2500 267.6944
Total 15 5509.7500 367.3167

GRAND MEAN = 25.12

Cv% = 6511 %

1 o I'd 3 a o Qr
ﬂ]'i'NN‘N'Jﬂﬁ 23 Nﬁﬂ'li'}l!ﬂ'i’lz'ﬁﬂ?'llluﬂ‘iﬂi’)u (ANOVA) 1 Mn 1.”?!‘”‘“'53?111 15-30 wU.

Source df S8 MS F F.05
Block 3 18.1875 6.0625 5.42 3.86
Treatment 3 3.1875 1.0625 0.95 3.86
Ex.Emror 9 10.0625 1.1181
Total 15 314375 2.0958

GRAND MEAN = 10.68

CV% = 9.89 %

H = rd ) F=% s:' Qr
AI3I9HHINN 24 HaN1T AT 1ZHANL51)59U (ANOVA) #1 Cu TuAunsZéu 15-30 an.

Source df S8 MS F F.05
Block 3 0.0070 0.0023 0.36 3.86
Treatment 3 0.0613 0.0204 3.16 3.86
Ex Error 9 0.0582 0.0065
Total 15 0.1264 0.0084

GRAND MEAN = 2.04

CV% = 392%
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MIHUINT 25 Hamsinszranulslsou (ANOvVA) A1 Zn TufufseAy 15-30 s,

Source df SS MS F F.05
Block 3 0.1762 0.0587 1.78 3.86
Treatment 3 1.8237 0.6079 18.46 3.86*
Ex.Error 9 0.2964 0.0329

Total 15 2.2963 0.1531

GRAND MEAN = 0.86
CV% = 20.92 %

*significant
TI1R1 T3R2 T3R3 T4R4
T4R1 T4R2 T2R3 T2R4
T2R1 T2R2 TI1R3 T1R4
T3R1 TIR2 T4R3 T3R4
HUEYLNE)

T1 = lafJoBun3dludns 2,000 n.aels T2 = lddJudunidludas 4,000 nn.ae'ls
T3 = ldfjeniiludns 50 nn.ae'ls T4 = hiladjy

4' Y] ac t o & a ad
AMAHEUINN 1 HAUANINTITNAADINTTUITAN 9 ‘1umsﬂqﬂmmamauma

o o A a 4dd o a '
MANUINNM 2 ﬂﬂ']w!lﬂaQﬂﬂaQQﬂQﬂﬂ')LﬂagqguﬂiU 9. 9UN Y il.mftjﬂ‘ﬁn



a 4 o & L. Aeve -y d & a
MNHUINN 3 115833ANNUTFU Steinlite N1 IAANUFUVDIUAAG UVADI

a R wm sl M B B o
MNNUINN 4 15939 Sartorrius N 1FFIIMNALAAO ANADY



amrandt 5 msSyiu Tnvesdamdedi szozaan 30 Sundalgn
Wi T1 = ld{Jodun3dlusns 2,000 nn.sels
T2 = ldiJodun3dlusdns 4,000 nn.sels
T3 = ldfJuniiludns 50 nndels
T4 = hilad]o

MMt 6 Mswsgay Tavesdumiesd szeznai 45 Jundalgn
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MNEUINT 8 MaTgdulavesdundesd svoznar 75 Jundalgn



MAHUINA 9 M35 YIAL A0 ANF0IN sT0213m1 90 Tundailgn
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