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Abstract:
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This study aimed to develop a low-cost-
effective medium for culturing Bacillus thuringiensis
subsp. kurstaki as pests control by using local raw
materials. The present study was conducted at
Entomology and Zoology group, Plant Protection

Research and Development office, Department of

Agriculture, Bangkok, Thailand. Twenty local raw



materials were wused to develop different B.
thuringiensis media. Each medium was used to culture
B. thuringiensis for 72 hours, and then the colonies
were counted and checked for other types of
microbial contamination. The results demonstrated
that only 3 media including pork soup cubes + Trace
Elements, chicken soup cubes + Trace Elements, beef
soup cubes + Trace Elements can be used to culture
B. thuringiensis and the number of colonies was
closed to the standard method cultured with NB
(Nutrient Broth). The average colonies count was
1.7 0 x10% 3.3x10%, 2.60x10° and 1 .73x10° CFU,
respectively. Total cell counts were found 3.50x108,
6.00 x10%, 4.50x10%, and 7.20 x10® cell/ml, respectively.
Spore counts were found 1.40x108 1.2x10% 5.50x108%
and 1.50x10° spore/ml, respectively. The cost of each
medium per 200 ml was 5.9, 5.9, 6.3, and 10.40 Bath,
respectively. Moreover, the efficacy between 3 media
and standard NB in bioassay using Spodoptera litura,
Spodoptera exigua, Helicoverpa armigera cultures
were performed in CRD with 5 treatments and 3
replications using larvae age 3. The results showed
that the mortality of Spodoptera litura was inbetween
3.30-60.00 percent the mortality of Spodoptera exigua
was inbetween 16.60-80.00 percent. The mortality of
Helicoverpa armigera was inbetween 2 3 .3 0-66.60
percent which showed less effective than B.
thuringiensis when cultured in NB with regards to all 3
types of worms. These results were caused from lower

concentrations of 3 media than NB and the amount of



protein crystals obtained were lesser than cultured in
standard medium. However, local raw materials can
be wused for culturing B. thuringiensis as they
contributed lower cost of medium and practicability of
farmer utilization.
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13. nsuwauIdelulgusylevd

14. AMUaUAN

15. 1BNE1591999

1NN LigIteuazinynsnsaiuisnindeayasnn
nudegulluluunme Wudeyaiugiulunsmemns
VIONMUIENTEMNTAMTURLUYD B. thuringiensis 8E14
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J.c. Schultz. 1994 Oak tannins reduce
effectiveness of Thuricide (Bacillus
thuringiensis) in the gypsy moth (Lepidoptera:
Lymantriidae). J. Econ. Entomol. 87:1736-
1742.
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Bacillus thuringiensis subsp.kurstaki ield
AIUANMUBULAEaNaE1Y (Heliothis armigera
Hubner) w11 37-50 Tu: 189 URaNTIdEaty
auysal ueanywIde un. Usednd 2541
WNINIRLNYATAERS

lun3 ¥500. 2539. M3UTUUTEIBNISUEN Bacillus
thuringiensis. @3%a1 : N1AIYIRATIINGT AL
MYIMARSUININY 1T AIVAIUATUNS.

audy gddnieg Basaifieusin Ansns assmgaTed,

2555. AnwUTEANSNINUBLTaWUATISE Bacillus

thuringiensis inangme3Sanegweh 765-771 Tw:
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M990 1 WaMTAATIENSW N K C waz pH lugnsenmssng

16. ANANUIN

C N K
GIERRITE oH
Mg/L)  (Mg/L)  (Mg/L)

1 unddos+e1vnsun 293 1,695 742 6.86
2 undvdes+ommsativ 333 1,761 704 6.67
3 yuduvEessuli-nntana 272 2570 5,720 4.94
4 uniwdesundumure v uin-Hnde-+ra-+{e 9.62 4,493 1,998 6.52
5 UM WA+ UNTUMNU+IN TN+ Y+ 8 1051 3,408 1,668 6.66
6 unfwdesrunruntum e sW+Ra+leHinde 1087 5093 2,111 627
7 uudwidesrunnadinrudeiurinde+uan+ e 18.17 3,484 2200 6.37
8 undrrunnasn+udaiurindone+Je 9.98 2589 1,950 6.46
9 UNTIHULTUMNUHIMITUII NGB +HY + 8 926 5236 2,503 6.46
10 9IMITUUIHULNAAN 582 3,265 1,347 6.28
11 e1nshan+uudumiy 391 1,295 1,120  6.05
12 ddgriisHnde+aiuio 503 2580 1,086 542
13 gufougnIny 148 593 78  4.58
14 guieugnsln 1.19 880 2 569
15 guUfougnsiile 296 4471 170 574
16 gUABUERNINY+I5IDIMNSATY 454 521 1,038 4.27
17 gufougnsla+ieinemsiasy 435 790 1,113 4.67
18 gUAoUgnILto-+HI5Me WIS 507 2550 1,137 467
19 ddennlsanuiuduends ND 11106 7,814 6.04
20 Nutrient Broth 0.21 1,029 213 6.69




A1919% 2 Sruulalatiues Bacillus thuringiensis BaAININIZLABIAIBIMTAITTARNNY Tnatiuae

353 Total cell count dilution ten-fold count UueWNS@BAEBLUULDA Nutrient Agar (NA)

o AnadednulalalY
g»n391M13(200 NAaaNT)

(CFU/mU)
1 undvdes+aminsian 1.88x10"
2 uiivdesemsaty 2.77x10°
3 wdadosiuldrnntnng 1.20x10’
4 wiwderrunduronsunHndeua+Ue 2.28x107
5 wfwdorrunduronsvinHnde s+ 2.09x10°
6  unfwdorun+unduromnsun+asy+ende 2.04x10"
7 uniwdossusnadnrutlafurnde e+l 1.65x107
8 ﬁmmi’%umm+uﬁaﬂu+m§a+mﬂ+ﬂa 1.61x10°
9 thusrunduronnsunndo- s+ 6.30x10°
10 9MWNTULHUNRS 1.23x10
11 ewnsuan-+undumny 2.32x10
12 dwiriienndoreduiion 3.87x10
13 guieugnIvy 1.43x10°
14 guieugnsin 2.00x10°
15 gufougmsile 2.10x10°
16 gufBuanIY-+TIsmeIsLEsY 1.70x10°
17 guieugnsli+isnemsiasy 3.30x10°
18 sqﬂﬁ’auqmufmﬁaﬁmm‘mil,a%u 2.60x10°
19 dhidsnnlssmusiud gy 2.46x10"
20 Nutrient broth 1.73x10°

Y @18a8910015911%97 2 AS9 PULAALASY L9ANTLAU -5,-6,-7 B 3 91918% 3 31ULNAN



A19199 3 T1Uad aUasiarNanTUTAY YAIANIZIEEINAIININIZIABINII M TA ENTTARISe)

Tnetunle35mMs Total count 9ae Haemacytometer

o Fmouwwad  Swouaves LN
gn3911113(200 Nadan3) sy
(celml)  (spore/ml) oS lalasang)
1 uniimdes+a s - 1.8x10° 1
2 uniuvdes+onnsgiy - 5.7x107 -
3 unfades+iuldrninthena 5.0x107 5.0x107 -
4 uniudes+untumUre AN HNAe +aY+ T8 5.1x10" 5.0x107 -
5 uniudes+unumnure v Hnde-+uay+ e - - -
6  undndesunIruNdure TSI HNAe N+l 4.5x10° 5.1x107 1
7 undudes+unnaAn+utisiuHndorrey+ e 1.1x107 1.8x10° 2
8 wwituuwarulaturinde+nay+Uy 5.5x10° - -
9 UNTIHUNTUNIIU+D M TR +HNT D+ + 8 - 5.0x107 1
10 ©WATTUNI+ULNS 6.5x107 1.5x10’ -
11 9 WnIw+undu - - 1
12 dwiriResnde+aTuioy - - 2
13 guneugnIvy 2.3x10’ 1.7x10’ -
14 guiougnsin 7.7x107 1.1x10 1
15 guUieugnaiile 63x10"  5.6x10’ 1
16  gUNougnIvy+ieIneImIsiasy 3.5 x10° 1.4x10° 5
17 guiougnsin+insinemisiasy 6.0x10° 1.2x108 7
18 ”au@mﬁa+ﬁaﬁmmmﬁm%u 4.5 x10° 5.5x10° 6
19 tudsnlsnutudsnds - - -
20  Nutrient broth 7.2x10° 1.5 x10° 179




M13199 4 AunuNSERgRsesegitgluUsuIng 200 laddns

4n301M13 AUNU(UM)

1 Ui vEed+01mmsuan 12.81
2 uniundes+e sl 9.44
3 undadessduldrninthena 12.08
4 uniundes+untiurensuIHnFe-ruay+ e 16.22
5 undvdesrusdiurenm v Hnde-+uy+ e 12.85
6  unfivded+uni+untu+osun -+ oinde 19.46
7 undwiderrusms+udaurindeaay+le 40.08
8 wudruuws+udadu+inde+ueyl+ Uy 38.8
9 wurunturemsuiIHnGe +aey+Je 14.94
10 9WNTHIIHULKS 437
11 awnsun+usdumny 12.46
12 dudrthisrndoraudion 11.87
13 euneuanIvy 2.8
14 gufiougnsln 2.8
15  gufougnuiie 3
16 gURugnIny+is1neI sy 5.9
17 guieuansln+iisneImsiasy 5.9
18 qUfiougmsile+wasmemaaiy 6.3
19 dndsanissnusiudsvds 4
20 Nutrient broth 10.4
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Wehh  Junl i3 a5 unv
(%)
YURRUgNTVL+ 519 TS 1:1 0 0c Ob  03c 33
gUieugnstn+isnemsiEsy 1:1 0.3  0.6¢C 1b lc 10.0
yUiougnsLile +7smemNsiEsy 1:1 06 26ab 4.3a  43b 433
Nutrient broth 1:1 1 5a 5.6a 6.3a 60.0
AUAU(control) 0 Oc Ob Oc 0.0
C.V.(%) 19.7 51.0 40.2 34.7
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7 aasianumied nuswilauiulusnaslifinuuansnamsadfeneds DMRT fisesiu anudosiu 95 Wesidud
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Weh Wl W3 Tuns Junv
(%)
YURBUgNTVL+I519 M TS 1:1 03b  0.6b  16b  1.6bc 16.6
gUieugnstn+isnemsiEsy 1:1 03b 13b  1.6b  26b 26.6
yUieugnIle +7519e1msiasy 1:1 03b  03b 06bc 1.6bc 16.6
Nutrient broth 11 1.3a 4.6a 7.6a 8a 80.0
AuAL(control) Ob Ob Oc Oc 0.0

C.V.(%) 67.1 55.1 37.2 314

Y §nunusunsgyivensin 3 §191az 10
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q;ﬂﬁauqmlﬁa+ﬁaﬁmmmm%u 1:1 23 26ab  33b db 40.0
Nutrient broth 1:1 1.6 3.3a 5.3a 6.6a 66.6
AUA(control) 1 b b b 10.0

C.V.(%) 36.7  27.06 22.07 29.1
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Al 2 grsevnsegeinefivinsimziieae Bacillus thuringiensis subsp. kurstaki  @ngwug

fA. ” 4
AW 3 Snvaggusvenead ales waskanlusiuves Bacillus thuringiensis subsp. kurstaki @ng
TUSUDINTHIVINTNYATNIILIRLINIGATEIMTANT fendes Afdevens 1,000 wh

Wwad dUas warkanlusAuMWILa89A18 Nutrient broth
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A, was aues uarndnlusiulnisidesny 01nsgnsiile+isneImsiasy
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