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mm&zma\_:sd\zn 7-9

NAMIUTBU B UUSEANBA WA IUDEY  intact  cells  wugs supernatant 91N
B. licheniformis, B. pumilus, B. Stearothermophilus, B. subtilis L8z Bt. 65 WU

1. Taovaludw intact cells w84 B. ficheniformis waz B. pumilus &13N30TRANNT

Wigmandulanldfaiiinadymosia (P<0.05) N4 supernatant (13 ULfisy intact
cells URx supernatant oIBoTRaLderRaNL INWIMBIBINOWULUITZUY) sy
B. stearothermophilus 11 2 g Wualusomu W6l supernatant Va9 B. subtilis Waz Bt. 65
nausanInrzaamussyvasiulomlddninlugn intact cells ldanaeziuitmseangns
VaJ B. licheniformis Was B. pumilus 8199:18% membrane bound smmrmsfzgdn cells '}
sauTaULFUlET @ 5.1) _,_,mnmémzzézcgaawgmaummndgweemﬁ%&,uﬂ wiasaangns
V89 B. subtilis uaz Bt. 65 dulnajondusananl superatant 3oifuuuafiSofivinanlefies
il fasennslddinues supernatant - 813130 lUlE L eninmssiaa gl
wzmshlioasuan JumaiRutuaan %%3:%Szzmu%,_.,m%maéﬂﬁ

3UN 5.1 usasuuafiSudrdeusaudulnanends 6 T, YDINTLREITIND



28

U 5.2 usasmsaiguaadulonlugaaiugui ifiunasau (#5%) Wamnliils oogonium

2. laenaly culture broth 19910 &aufLElu intact cells uss supernatant Va9uUATIEH
Aduwin 24 u. Huszininwgegalumsszsemsaigyueadulon seaunfe culture broth 7

LUwn 168 1. (7 T%), 12 T4, 6 TW., 120 7Y, (5 %) 72 70, (3 Tu) Uaz 48 T4, (2 54) o

o

80U (WSsuiiisuaiialasgananwslsduauunwanedu) dalSuufiouiy growth curve
wuin feuiuuaiiFofldnaseuasd growth curve Adnaruueliannsn wuaTEudIIne:
ma_.a?mmumn early stationary phase MEWAY 12 TY. Bswﬁan%ﬁmm?bjn stationary
phase Wt 3-4 Ju iadaziTuuanuazUany endospore aanlwiufl 3 uazazuaNIANNT 80%
Twiudl 7 Fadwieh wuafiselinaszaansietyrandulonlennazes ;%awmnmm__,ﬁueu
early stationary phase uazszurfilwaduanUdas endospores Sa,_ﬂm\_gé?_,awmmmnm
culture  broth &:mumes:&gmmcmumumswbéﬂamg ud sansnadunstana lnueduas
Arwfiietuld sseongnilugg early stationary phase 813UANENINFIIDANONT:
1T intracellular ¥38 membrane bound ﬂmzimwmm culture broth lut9fiTasuan (168 74.)
mnaasstudaliude 923 culture broth 33&235:_:Laﬁemsmb\_swamsggj fraction
U thin _m<mﬂ chromatography (TLC) Wa3zWEN81NYIINNT characterize mjmngsm»_,ﬁ_&masﬁ
dunguluanavszinnlasaly

3. Tl wuafisemulngimunsaszaamaaigraadulenameiuiandimia
idaﬂmﬁmnﬁmjmﬁ\:mﬂzﬁsw@dF..mmzn_.sa_;mumﬁm%ﬁmfgeaswg:sﬂémgsémﬁ@\: W
MnnnfiBesneuswadne culture broth TasuuafiGasindoiulduane et esuEng
Huiedn asann 3 ?swssﬁﬁ&gmfmﬂ%amé&:mmﬁ UANRMTIUUNG Y isozyme lay

I test kit API-ZYM 130308 umnanuuanendvadsng 3 mé.zc:m NI%a79LAAN
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sensitivity 18INIINAFOLAY isozyme @Jiam&mism 3&#?35Essﬂmsﬁm&?rmam

W3aATITUFIWING6IY scanning electron microscope (HUATAAITazd LU TIUTUda Y
4. wansdanwwu laonald B. subliis was B. pumilus Wiasdiyssansnmwlunig
sraamateigrasdulonginiuuaiisuiiniedn 3 viia uddu supematant 289 B, subfilis

SdszimBnwgendn B. pumilus  B. subtilis m,,_@ﬁ__,m:_,_,:mmm%%mﬁ,_.aa\d:mms?:dezi

'
a dAda
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ATIRBUANUTUN NGNS FIUTIOUINTNRINY YRy _,sm:dsgffi,_,%émaﬁy
amm«scmsg@i



30

6. N1INAABIUILANDSNINDBY extracellular Wag intracellular substances 294
wuafiiSelug 9 log phase vas Bacillus 5 1ita Twnsszaanisiadyvasduls
571910 3 UK

- My ilaasluszss log phase (szazriausiiauas) 189 Bacius uaniiuGosdon
daen asmnringasluszuzdmnsndouthmmunn $uiudasls3% French Press 349z
&' intracellular substances IINHWINEIFINGTT 1 aa. 'l coinoculation iU eTudwdn
AuAsmMIRldenfiiunslwiatedt 5

- M7 break cell fuLA3a9 French Press S.Ammm%ﬁsﬂaﬁ%:saéwamdm_m:gsm
Megmulugsdniauenioad ualimansnszyiniu membrane bound substances lanialal

- 1dan break 1awW1zlu174 log phase {la93In Bacilus niseingiIsUas (stationary
phase) mz,&,._:z_.Suémmﬁgn%mcﬁg5:83& culture broth Wiy endospores (W83Iu7
3 PaImIRILazuanifay 100% lwiuf 7)



Table 10. Comparison the means [?(i“.(SE)] of efficacy in inhibiting the Chiang-Mai mycelium growth by the intracellular (1) and extracellular (E)
substances of the potential bacteria

bacterial species of Bacillus
incubation control
time: (hr.)
B. licheniformis B. pumiius B. stearothermophillus B. subtilis B. thuringiensis 65
E I E I E I E I E I
6 '0? "s3.00° | "e5.41° | "sppe® | "s8.23° "55.08 ° "e8.08 "48.03° | "s1.18° | "s535% | '"2543°
(0.67) (0.62) (0.54) (0.77) (0.62) (0.74) (0.57) {0.62) (0.14) (0.36)
12 ‘0" "s8.43° | "e7.53° | 's7.38° | "70.18° "52.07° os19° | "75.01° | "73.906° | "Msos® | "35.64°
(0.72) (0.71) (0.68) (0.72) (0.71) (0.79) (0.72) {0.71) (0.29) (0.49)
Note:

1. Means in columns followed by different Roman figures, at the upper left handed-side of the cells, were significantly different {p < 0.05) by the same species
of bacteria but from the different bacterial incubation times (ANOVA ANALYSIS, and LSD was used for means comparisons).

2. Means in rows followed by different letters, at the upper right handed-side of the cells, were significantly different (p < 0.05) by the same bacterial
incubation times but from different fractions of bacterial cells.

3. Means were the inhibition (%) average of 5 replications from coinoculation bacteria with mycelium for 48 hr.




Table 11. Comparison the means [ii(SE)] of efficacy in inhibiting the Nakorn-Ratchaseema mycelium growth by the intracellular (1) and

extracellular (E) substances of the potential bacteria

bacterial species of Bacillus
incubation | control
time (hr.)
B. licheniformis B. pumilus B. stearothermophillus B. subtilis B. thuringiensis 65
E | E I E | E | E |
6 '0* "48.24° | "5505° | "47.10° | "s253° | ‘"4027° "s3.85° | '4351° | "s0.08° | "a51® | "2548°
(0.67) (0.62) (0.54) 0.77) (0.62) (0.74) {0.57) (0.62) {0.14) (0.36)
12 '0” "50.11° | "6374° | "s026® | "s8.19° | ‘"44.03° "s048° | "es52° | "e4.93° | "527° | "30.66°
(0.72) (0.71) (0.89) (0.72) (0.71) (0.79) (0.72) (0.71) {0.29) (0.49)
Note;

1. Means in columns followed by different Roman figures, at the upper left handed-side of the cells, were significantly different (p < 0.05) by the same species
of bacteria but from the different bacterial incubation times {ANOVA ANALYSIS, and LSD was used for means comparisons).

2. Means in rows followed by different letters, at the upper right handed-side of the cells, were significantly different (p <X 0.05) by the same bacterial
incubation times but from different fractions of bacterial cells.

3. Means were the inhibition (%) average of 5 replications from coinoculation bacteria with mycelium for 48 hr.



Table 12. Comparison the means[;(i(SE)] of efficacy in inhibiting the Prathum-Thanee mycelium growth by the intracellular (1) and extracellular (E)

substances of the potential bacteria

hacterial species of Bacillus
incubation control
time (hr.)
B. licheniformis B. pumilus B. stearothermophillus B. subtilis B. thuringiensis 65
E | E | E | E | E |
6 0" "290.43% | "60.16° | "5435% | "65.48° "47.12° "70.16 ¢ "5003° | "58.19° | "1827° | "2054°€
(0.37) (0.62) (0.54) (0.77) (0.52) (0.74) (0.67) (0.62) (0.14) (0.36)
12 '0? "e0.15% | "7358° | "s0.42° | "71.56° | "s51.15° "g156° | "75.16% | "79.56° | "2014% | "36.88°
(0.72) (0.71) (0.69) (0.72) (0.71) (0.89) (0.72) (0.71) (0.29) (0.45)
Note:

1. Means in columns followed by different Roman figures, at the upper left handed-side of the cells, were significantly different (p < 0.05) by the same species
of bacteria but from the different bacterial incubation times (ANOVA ANALYSIS, and LSD was used for means comparisons).

2. Means in rows followed by different letters, at the upper right handed-side of the cells, were significantly different (p < 0.05) by the same bacterial
incubation times but from different fractions of bacterial cells.

3. Means were the inhibition (%) average of 5 replications from coinoculation bacteria with mycelium for 48 hr.
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#31UHa91nA19191 10-12 Yy

1. wamsuipuifisutesinininuas extracellular Uaz intracellular substances (31N
myvhfioasfitaww 6 uar faw 12 wu.  Fadusus log phase Fuduszoznangs
endospores uANlAyAT French Press) Wuin intracellular sustances 9nuuafiis 4 wiia (n
W B. subtils) HtzinEnwlumszzaemasiguoasulonldfateliinddynsdia s
0.05) uaAN@I3N extracellular substances ugadLTutyin msqmm:gsw«ma&saﬁaumm:)&:
iaan3oilu membrane bound (Havhlimaduan mj_,s%nﬁm:cmwcmm:m culture broth #4
swlumahiaasluldnu sreseliferzusAlmaduan Udos endospores wazmsmulweaady
culture broth LilassInmyssiimasiuizus 6-12 1. <_.§,_._.$_.§:a§«§m:m%%::zur»z
dltsanlimunclumahzszansn WlFnulumasws

2. Tauy?ly cultrue broth 9 NMTULUATIZEWI 12 741, (g
exracellular 8¢ intracellular substances) aum.:._.u.umswgs.g:daummzﬁgme..em,.__,m:._.cﬂg\m
nimsdued 6 ma. Taflenausesin mdmm:gsm%:aéw:mmz‘_ﬁucu early stationary phase
annninluszes log phase

3. mdmw:gsm.n&# intracellular substances msujqzdumm:\_q_.ameq_ma_.m&mﬂm»_m_.
Wugnndmianumitladnimeiuiannimiagodlng wazmpRuiIInmiauaToiun
AN .mazmjﬁssmmam\mmssmmam:mdmm:sswqu extracellular substances WRzRaA
ARpIRUMIMARaIRTaf 5 luanmaft 7-9
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7. mawlSaunaudse8nSnawaasuuafiSanan B, licheniformis Las

B. stearothermophilus m:m:a\d:ma&\:m«msﬁsm\ﬁ type ‘strain 2aIUUANLIY
a =S [ S =) a\ L L A A

nhatagInwiazidIaunauilsc8nsanzasa T NI B aILU AT 8AN

LINTWIZNI9 10° uaz 10° cells/ml.

- §fluns coinoculation WeTuazuuafiZsmasrunnasssluiaded 5 RNV
type strain YB3 B. licheniformis (JCM 2505) 1éan Japan Collection of Microorganisms L&z
B. stearothermophilus (9A2) 691N Bacillus Genetic Stock Center. Ohio Unversity. USA. lag
Jataspunuafiiseldianudutu 10° cells/mi,

v
Aaa o &

o = & a e g P v L\
- ﬁgzwjgmjsmma‘\_iriﬂmmdrs HUNNW ESQDCr&@Sawwaﬂﬁgﬁaj@53:&3#99432& (3N

]
o

i LK% aa v 8
3JMSSE®&.~.¥SJMJ@& 7-9) rrsn_vdrrdﬂﬁrqmﬁﬂugtre&&ﬁ 10 cells/ml.



Table 13. Comparison the means means [—)Ei(SE)] of mycelium growth inhibition causing by Bacillus licheniformis isolated from diseased honey bees

and the type strains at concentration of 10 ‘ and 10 ’ cells/ml by coinoculation with 3 isolates of chalkbrood disease mycelium.

bacteria control bacterial concentration 10 ‘ cells/ml bacterial concentration 10 ’ cells/ml
incubation {with out isolated from honey bee type strain isolated from honey bee type strain
time (hr.} | effect from CM NR PT CM NR PT CM NR PT CM NR PT
bacteria)
6 ‘0" V5379° | "4653° | "s224° | "2043° | "2475° | "3151° | "2353° | "1875° | "2412° | "572° | "371° | "1850°
(0.67) (0.52) (0.64) (0.32) (0.33) (0.32) (0.29) 0.22) (0.33) (0.19) (0.15) (0.38)
12 ‘0" Ys643° | “s0.11" | “e215° | "3215° | "a226° | "4003° | "3158° | "2546° | V3473° | "2583° | "1458° | "2012°
(0.72) {0.69) (0.78) (0.44) (0.45) (0.48) (0.38) (0.35) (0.45) (0.34) (0.21) (0.43)
24 ‘o Y7108 | Ves52° | Y7eso" | "4731° | “439e2° | “s4790° | “s307° | “4051° | “se65° | “Va058° | "2015° | "34147°
(0.98) (0.84) (0.98) (0.67) (0.56) (0.59) (0.64) (0.56) (0.62) (0.38) (0.38) (0.56)
48 0" "s556° | "s062° | "4017° | "2506° | "21.54° "3047° | "2451° | "2138° | "27.43° | "1550° | "1381° | "19.19°
. (0.46) (0.41) ©.52) (0.32) (0.39) (0.38) (0.31) (0.30) 0.41) (©.21) (0.20) (0.23)
72 0 "43.04° | "3645° | "4656° | "2849° | "2408° | "3042° | "2455° | "2046° | "2506° | "1852° | "1475° | "1943°
- (0.53) (0.55) (0.60) (0.35) (0.45) (0.42) (0.33) (0.28) (0.31) (0.29) (0.29) (0.26)
120 o "ag58° | "4012° | "s211° | "3083° | "2861° | "3419° | "2488° | "2012° | "2673° | "1851° | "1505° | "2074°
. (0.54) (0.63) 0.67) (0.41) (0.53) (0.47) (0.37) (0.25) (0.35) (0.26) (0.35) (0.33)
168 d Ye7.73° | “s002° | “Vess52° | "4514° | "3465° | "a702° | "3054° | "2876° | "3442° | "2548° | "1623° | "20.12°
(0.85) (0.66) (0.85) (0.50) (0.61) (0.58) (0.41) (0.38) (0.44) (0.33) (0.38) (0.41)
Note: 1. Means in columns followed by different Roman figures, at the upper left handed-side of the cells, were significantly different (p < 0.05) by the same isclate

of fungus but from the different bacterial incubation times (ANOVA ANALYSIS, and LSD was used for means comparisons).
2. Means in rows followed by different letter, at the upper right handed-side of the cells, were significantly different (p < 0.05) by the same bacterial incubation
time but from different Isolates of fungi.

3. Means were the inhibition (%) average of 5 replications from coinoculation bacteria with mycelium for 48 hr.



Table 14. Comparison the means [ii(SE)] of mycelium growth inhibition causing by Bacillus stearothermophillus isolated from diseased honey bees

and the type strains at concentration of 10 ¢ and 10 8cells/ml by coinoculation with 3 strains of chalkbrood disease.

bacterial concentration 10 ¢ cells/mi

bacterial concentration 10 ’ cells/ml

bacteria control
incubation {(with out isolated from honey bee type strain isolated from honey bee type strain
time (hr.) | effect from cM NR PT CM NR PT cM NR PT CM NR PT
bacteria)
6 ‘0" Teso8 " | '4z27° | "a712° | “4151° | "3219° | "sea2® | “se3s° | "s257° | "3473° | "sos5° | "2283° | '24.74°
(0.68) {0.53) (0.57) (0.54) (0.42) {0.48) (0.67) {0.36) {0.39) (0.35) {0.29) {0.28)
| A m E 1] Cc m D v C v B m C n C " B ] C 0] B ] B m B
12 0 62.07 44,03 51.15 44.16 35.07 40.16 45.75 32.29 39.55 30.72 26.15 29.51
(0.77) {0.56) (0.61) (0.55) (0.47) (0.53) (0.57) (0.38) (0.42) (0.36) (0.38) (0.31)
I A
24 0 Vo8 | "e236° | V7a01% | “s182° | V4316° | "s619° | "s0s6° | "4573° | "s081° | "a557° | "4016° | “4065°
(0.98) 0.71) (0.78) (0.59) (0.56) (0.58) (0.63) (0.52) (0.64) (0.56) (0.48) {0.44)
'0 A 1 D I c 1 D 1 c I B 1 c 1 c | B | c 1 B | B | B
48 30.12 25.31 28.19 21.52 15.74 20.27 17.18 13.56 15.75 13.81 10.74 11.97
(0.44) {0.32) (0.34) {0.30) (0.21) (0.37) (0.21) (0.22) {0.26) {0.23) (017} {0.21)
" '0 A H (o3 n B " C [} o] ] B ] B " (8] ] B 1 c 1 B8 I B 1 B
72 39.13 29.57 34.11 26.95 18.73 20.55 32.53 25.81 3047 19.55 15.64 15.63
(0.48) (0.35) (0.46) (0.35) (0.26) (0.38) (0.35) (0.28) {0.36) (0.26) (0.28) (0.28)
. l0 A ] D 1] [} n D m [of m B 1} o] 1] (o] n c 1} Cc I B 1] B n B8
120 40.83 32.27 38.65 33.58 25.61 30.65 36.51 30.22 32.74 26.79 20.54 22.61
o (0.51) {0.39) (0.49) (0.45) (0.33) (0.42) (0.38) (0.42) (0.39) (0.32) (0.37) 0.27)
- O v E v E v E m Cc m B " [} [\ D v D v D 1] B n B 1] B
168 81.56 76.38 80.16 30.92 24.24 29.84 84.09 80.77 69.51 25.71 19.53 20.56
(0.99) (0.88) (0.96) (0.41) (0.29) (0.41) (0.74) (0.73) {0.76) (0.30) (0.34) {0.23)
Note: 1. Means in columns followed by different Roman figures, at the upper left handed-side of the cells, were significantly different (p < 0.05) by the same Isolate

of fungus but from the different bacterial incubation times (ANOVA ANALYSIS, and LSD was used for means comparisons).
2. Means in rows followed by different letter, at the upper right handed-side of the cells, were significantly different (p < 0.05) by the same bacterial incubation
time but from different isolates of fungi.

3. Means were the inhibition (%) average of 5 replications from coinoculation bacteria with mycelium for 48 hr.
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mm&zm:qmﬁsmwaeqzsqwqam 13 e 14

NaNMIWISsunussEnSnwues B. licheniformis uss B. stearothermophilus 1
L\ a a e . oo a a a ~ a A
wunINEIUEAALIAMY type strain vasuuafiGuriiadoans ussnFouifisulssansawes
= v v ) & m ~ v '
wuAfEEANATUTUTERIN 107 uaz 10 cellsiml Tumspzaamaadgueaduloan 3 ura
WU
o . = & o a a - [ val ]
1. laomal Baciis Awsnamnisiutaalsasansoszasmaaigraadulonlaini
Y KA aa . L X a o aa dao
advlupfAYNIEI& (P<0.05) 9N type strains nifanatiannmsiuuafizeiitawns
' 9\ h.n\ a a L\ L [l v Aa
anuden  adliduainiamlunnugumzneseagenielilWifienmadusugams
FITNTA
< . o LR 4 a a a v v @
2. loanald Bacilus Anuidudu 10" cellsiml TuszanSmwannnitfienududu
8 L X v Y el a a o 0 w & v .
10" cells/ml Maf@1auaain anudutwuasaasnuniivly Snaviliiossse antifungal
. v v P a [l a L ] L\
metabolites 'ldiasas Hosnniianizutiomviaiiamazunatssmsf limansaaiu
3. Culture broth ¥a3uUATIIHIIN type strains NuwIU 24 3. InTUszEnEmngiga
lumszzaamaiadgueadulos sa9a9unfa culture broth ALuWIL 168, 12, 6, 120, 72 Ua:

]
a

48 Tu. AT Bemeandasnudssininwitldnnuuaiidsfiuenananisaedslse
Todauza (HunsBudwiszeznsmaiunieso: (@) vedTaduuafiolnadanaiie
antifungal metabolites NI UNIABlFATIIRELTINMwBIEITRINE ST uEIS U T ud A
% e,_.azdssmma._.ﬁsw«awm_\aimédgﬁmmzdnEagumigdsﬂamw:smmumzw)_mama%
UNUI2MIVBIRNTAINET 16)
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P & .
8. ADm1Inaaasn1TninliiBa B. thuringiensis 119 3 A1EWWIA319 chitinase

o aBEaaNISRINVBIERIIGI8E1S ladn

D@38 colloidal chitin

>

1. 43 chitn 20 n. wauiunsalalasanaIatudu 300 va. naulusazlouy 1,000
8. 7 4 7 g magnetic stirer 11t hood 9% chitin azanaLdwlitaLdnru

2. 138N 95% ethanol TiuTLiu -20 T U31105 200 a8, WiTAWAN

3. enslude 1. day 9 wanrvanslude 2 nawliidiu fud 20 o wddadn

4. haslutds 3 nilwndssdeanuiiseui 5,000 rpm 1HwIan 10-20 W17 indIw

fiu supernatant 714
5. 8azneumuinaudmMItwnlnsfi 5,000 rpm wae 9 a3s aule pH
Nanyg

6. wWald colloidal chitin (pH 7) a1aLfiulugivas wet slurry wiashluvih lyophilization

VLU 4 @

2. MIAIBUFINAFAL

LSUMIMATEY 7 1A Ao
2.1 FAAIUAA (negative control group) _um:__msmuaésd&«m%pﬁ SDB uaz NB &6
8% 1:1 4. 6 1 WQUVDY 24 well tissue culture plate
22 TAAILQN (positive control group) &ﬁsm_.mm&éﬂ&mm? NB 7ilale induce
s chitin laouaiu 2 1a fa
n. 14 intact cells coinoculate AU a5 eEAFMTTWMEEATLUTE 2.1
2. 1% supernatant coinoculate TUlEaTEITNTTRELITLTS 2.1
2.3 TANAFAY (treatment group) rmsdsnrm@mécgmmu? NB #i induce msafs
chitinase ¢a¢) chitin wiis1ilu 4 7a Aa
n. ,ms,m_ induce §31 chitin 0.1% wuadu 2 o fa 1F&ufilu intacts cells
LAz supernatant FULTa AL EMISITWABITLTD 2.1
9. dgn induce @28 chitin 1% wistilu 2 79 fia Fsufitin intacts cells waz

supernatant coinoculate NULTTG8I TN T TUALIN LT 2.1



Table 15. Comparison the means[i’i(SE)] of percent inhibition of the growth of mycelium causing by Bacillus thuringiensis 65

44U

bacterial product from % inhibition
incubation Incubated Chiang-Mai Prathum-Thanee
time (day) culture colloidal chitin (%) colloidal chitin (%)
0 0.1 1.0 0 0.1 1.0
oontrol IOA IOA IO;\ IOA IOA IOA
n B I c ] c I B 1} Cc 1} C
1 intact cells 12.87 +0.13 20.91 7+ 0.23 16.66 + 0.13 1311 + 0.1 18.33 + 0.25 19.93 '+ 0.17
1A oA A oA I A I A
control 0 0 0 0 0
i B n [} m C m B 1) [+ m [+
supernatant 24.08 + 0.35 33.02°+ 0.55 35.33 '+ 0.47 2267 +0.31 36.89 + 0.42 36.26 + 0.54
A oA [ [ [ A
control 4] 0 0 0 0 0
. ) B n B n C " B I B n (o]
3 intact cells 8.65 + 0.09 12.94 + 0.1 15.29 + 0.24 10.81 + 0.07 13.51 + 0.08 17.35 + 0.16
I A I A oA I A I A I A
control 0 0 0 0 0 0
m Cc m c m B m B m C m C
supernatant 32.59 '+ 0.41 36.53 + 0.35 38.30 +0.41 2514 + 0.22 38.32 '+ 0.44 40,127+ 0.39
I A [} A [} A 1 A [} A I A
control 0 0 0 0 0 0
= . II' B n Cc i C ] B " [ n [
5 intact cells 14.73 "+ 0.13 20.43 '+ 0.26 22.55 + 0.31 13.85 + 0.06 19.80 + 0.18 19.54 + 0.23
A A IoA A oA I A
control 0 0 0 0 0 0
supernatant "44.19% 0.37 "46.78" 0.58 "48.73% 0.56 "37 53%+ 0.43 "55.73% 0.65 "54.03% 0.64
A [ A A I A [
control 0 0 0 0 0
7 intact cells "10.02 %+ 0.08 "11.57 % 0.09 "14.32% 0.17 '8.57 %+ 0.05 "15.73% 0.13 "16.33% 0.21
I A I A A I A I A foA
control 0 0 0 0
supernatant "18.40% 0.19 "24.32%+ 0.32 "29.82°% 0.34 11.357+ 0.19 "27.30% 0.37 "22.61% 0.33
Note: 1. Means in column followed by different Roman figures, at the upper leaf handed-side of the cells, were significantly different (P < 0.05) by the different

fractions of cells from the same of colloidal chitin and the same incubation time.

2. Means in row followed by different letters, at the upper right handed-side of the cells, were significantly different (P < 0.05) by the different colloidal chitin at

the same isolate of fungus and the same fraction of cells

3. Each mean value based on the average of 5 replications.




Table 16. Comparison the means of percent inhibition of the growth of mycelium causing by Bacillus thuringiensis ostriniae

bacterial product from % inhibition
incubation incubated Chiang-Mai Prathum-Thanee
time (day) culture colloidal chitin (%) colloidal chitin (%)
0 0.1 1.0 0 0.1 1.0
oontroi IOA IOA IDA I A IOA |OA
. n B " c n C 0} B ] c n [
1 intact cells 8.15 *0.13 12.54 '+ 0.23 11.27 +0.13 9.17 +0.18 14.52 +0.25 1319 +0.27
1A A I A I _A I A I A
control 0 0 ] 0 ] 0
n B m C m Cc m B n [ m (o]
supernatant 1517 + 0.35 25.11 + 0.55 24.18 + 0.47 17.21 +0.31 28.75 +0.42 2582 + 0.54
[ A A I A oA A ] A
control 0 0 0
. ) B n B ] B 1l B n C n [
3 intact cells 6.18 +0.09 8.15 +0.11 9.14 +0.14 7.51 +0.07 13.55 +0.38 1448 + 0.26
I A A I A 1A I A I A
control 0 0 0 0 0 0
m B m B {1} B n B m B m B
supernatant 23.11 + 0.41 24.22 +0.35 25.59 + 0.41 24.76 +0.22 2881 + 0.44 26.03 + 0.39
[ A [ A I A [
control 0 0 0 0 0 0
[} 8 i B n B 0) B n B n B
5 intact cells 7.61 +0.13 9.15 +0.16 11.02 +0.21 9.71 +0.08 11.54 +0.18 10.83 +0.23
I A 1A A P A I A 1A
control 0 0 0 0 0 0
m B m c m Cc tm B m [ m o]
supernatant 24.13 +0.37 30.59 '+ 0.58 20.74 '+ 0.56 26.76 +0.43 35.78 + 0.65 31.43 +
0.64
oomrol I A A IOA IOA I A 0IOA
n B [} B 0] B n B LI} B [} B
7 intact cells 5.12 +0.08 7.26 +0.09 543 + 017 6.74 +0.05 8.51 +0.13 9.54 +0.210
I A A t_A A I A A
control 0 0 0 0 0 0
supernatant "10.03% 0.19 "14.77 %+ 0.32 "43.57 “+ 0.34 "12.63°+ 0.19 "17.35 %+ 0.37 "16.53 "+ 0.33

Note:

1. Means in column followed by different Roman figures, at the upper leaf handed-side of the cells, were significantly different (P < 0.05) by the different

fractions of cells from the same of colloidal chitin and the same incubation time.

2. Means in row followed by different letters, at the upper right handed-side of the cells, were significantly different (P < 0.05) by the different colloidal chitin at

the same Isolate of fungus and the same fraction of cells

3. Each mean value based on the average of 5 replications.




Table 17. Comparison the means of percent inhibition of the growth of mycelium causing by Bacillus thuringiensis pakistani

bacterial product from % inhibition
incubation incubated Chiang-Mai Prathum-Thanee
time (day) culture colloidal chitin (%) colloidal chitin (%)
0 0.1 1.0 0 0.1 1.0
oontrol IOA IOA IOA IOA IOA tOA
I B i} B " B n B 1] Cc ] B
1 intact cells 10.33 +0.13 1543 +0.23 12.41 +0.13 12.11 + 0.1 16.54 +0.25 1342 +0.17
A | A LA b A VA I A
control 0 0 0 0 0 0
] B m [ n C m B m Cc m C
supernatant 20.16 +0.35 30.16 +0.55 32.15 + 047 23.29 +0.31 30.33 +0.42 3548 +0.54
[ A ] A A A A A
control 0 ¥ 0 0 0
] B 1} B 0] B " B " B n Cc
3 intact cells 8.43 + 0.09 10.56 + 0.1 11.16 +0.24 8.67 +0.07 12.81 +0.18 14.20 +0.16
I A | A I _A I A I A I A
control 0 0 0 0 0 0
m B m B n B m B 1} [ 11} c
supernatant 26.43 + 0.41 30.51 +0.35 31.44 + 041 21.52 +0.22 3343 '+ 044 34.65 +0.39
I A A A [} A A 1 A
control 0 0 0 0 0 0
I B I B n B 0] B ] Cc n c
5 intact cells 10.56 + 0.13 1243 +0.26 1411 +0.21 10.16 +0.16 16.23 +0.18 14.90 +0.23
I A 1 A I A I A P A i A
control 0 0 0 0 0 0
m B m 8 1] ] m B m B m [+
supernatant 3061 +0.37 33.48 +0.58 35.40 +0.56 34.11 +0.43 36.52 + 0.65 38.19 +0.64
oomrol ] A IOA IOA IOA IOA |OA
" B 1] B8 " Cc 0] B n B n B
7 intact cells 7.12 +0.08 9.15 + 0.09 11.79 +0.17 7.16 +0.05 1051 +0.13 9.74 +0.21
. I A I A I A A I A | A
control 0 0 0 0 0 0
m B m Cc n B m B m c m c
supernatant 1511 +0.29 18.13 +0.32 1642 +0.34 1742 +0.19 19.51 +0.37 18.83 + 0.33
Note: 1. Means in column followed by different Roman figures, at the upper leaf handed-side of the cells, were significantly different (P < 0.05) by the different

fractions of cells from the same of colloidal chitin and the same incubation time.

2. Means in row followed by different letters, at the upper right handed-side of the cells, were significantly different (P < 0.05) by the different colloidal chitin at

the same isolate of fungus and the same fraction of cells

3. Each mean value based on the average of 5 replications.
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mmuzmmﬁsswwafzsﬁém 15-17

1. WeINeWdl 15 fl9 18 wudh Bt 65, Bt ostriniae Wnz Bt pakistani finn
incubation times 14184 supernatant MXNINTERONTITYVaIEUlyT IdFuandrsatreihie
fAYNMIRDRINEINVaY intact cells  TIHARAAARDINUNTTANINTINYES enzyme chitinase

198n13035797@ N-acetylglucosamine NNNMIIAAIANNANAULEINAINE1IAR 585 nm.

]
= Vv a

wuinlu supernatant 11 culture broth 0n induce @38 chitin 0.1 W&z 1% 4  N-acetyl-
@_coomm:,__:m 333? fraction @: 9

2, sa intact cells L8 supernatant sfzjz bacterial incubation time ,_,ﬁb.:s 5 (120
71.) Srazzaamaadyasduloniddniiiuiu 9

3. Bt. 119 3 MuWUETQN induce &8 chitin 119 0.1 uaz 1% ENTATZREMILTIWYES
qm«@ﬂgmié%&?%%@simmmﬂzﬁseg Bt. Alallémay chitin luemsidapada

4. ToovlUd3anmuas chiin 0.1 uaz 1% AlFlumssninly B &9 chitinase 1l
peaomuaigaddulnlidnauandroiu doiwmnn Bt Idkiummaseuludunausne o
whazmasnin lldmuqulsnzadauga ns induce 18 Bt. #519 chitinase &t chitin 0.1%
wiumstdsendadunuld

5. Tauvialy Bt M 3 mé._?.mmgmgauzmnj_.%eemam&cﬂﬁaﬁsw@saﬁm
ladiniendsmiadusinl detotu

- Bt. 65 IINMTNT0 5 T4 dufliiu intact cells Aduslu ohitin 0.1 uaz 1% sasn
szaenaigaaiulonindmiadnumitle 55.73 us: 54.03% udsansnozasmuaiy
Poadulomamndmiaiboslnaldifies 46.78 uaz 48.73% anudeu

- Bt. ostriniae :nMsvNTa 5 Tu dufiiilu intact cells ABIlw chitin 0.1 uaz 1%
musnTzsansigandulonandmiaununilld 3578 uar 31.43% udmuninzzas
mustgrasdulonandmiabodnlldifes 30.59 uaz 29.74% enugey

- Bt. pakistani PNMIUNETD 5 T9 Fauiin intact cells fitaeslu chitin 0.1 uaz 1%
muIngzaemMaasyaddulenanimiaunumilld 3652 uar 38.19% udaaninzzas
maesgaadulenndmiadealndldifins 33.48 uaz 35.40% enusau

9. wl3auiiauilsz@nsnnaes Bacillus Tunsuzaamsniyzandulasil
818A19N%

- dfiumadssuuafiGouasFeriswasrummeansluwatod 5

- Hnm\rrdﬂjrmmﬁdtﬁgﬁ 24 vU. rmmaw\u&jdrﬁwqgmﬁmﬁﬁda\djr&ma.ﬁjt ﬂ@&ﬁ&mqﬂ.n Jm

1,2, 3, 4 W8z 5 T4 AURGU
- GUAWNIINUNALAL S U R UNAN IR B ALT WG R Uk Taf 5
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Table 18. Comparison the means of efficacy in percent inhibition (control group=0) chalkbrood mycelium growth from Chiang-Mai by the

extracellular substances from 24 hr. incubation culture broth of the potential bacteria.

Location of age of extracellular substances from species of Bacillus
mycelium fungus B. licheniformis B. pumilus B. stearothermophillus B. subtilis B. thuringiensis 65
(day)
Chiang-Mai control 'o* '0” 'o* 'o® 'o?
1 ¥52.04° + 0.68 " 26.36 ° + 0.34 ¥60.18 ° + 0.69 "'80.58  + 0.78 V24.08° +0.23
contml |OA IOA I A I A IOA
2 " 43.58° + 0.53 "22.56° + 0.29 ¥55.38° + 0.61 ¥76.09 + 0.69 " 18.06° + 0.21
control I A IOA IOA |0A I _A
3 3419 + 0.42 "20.16° + 0.25 " 46.49° + 0.57 V68.12% + 0.57 "16.43° + 0.19
control I A I A I 0 A I 0 A | 0 A
4 "26.51° + 0.28 "15.29° + 0.17 "38.55 " + 0.41 "50.03% + 0.53 "12.45°% + 0.13
contml IOA I A IOA I A IOA
5 "23.48°+0.24 "12.00° + 0.14 "30.12° + 0.35 "41.49% + 0.51 "9.58° +0.11
Note:

1. Means in column followed by different Roman figures, at the upper leaf handed-side of the cell, were significantly different (P < 0.05) by

the different age of mycelium from the same species of Bacillus.

2. Means in row followed by different letter, at the upper right handed-side of the cell, were significantly different (P < 0.05) by the different

species of Bacillus from the same age of mycelium.

3. Each mean value based on 5 replications.




45

7UHa1NA19191 18

HANITIBUTiuUse&nTnwaes extracellular substances 7l nnstuLafiSs B,
licheniformis, B. pumilus, B. stearothermophilus, B. subtilis L8z Bt. 65 lWN13Ta aN1ILATYVa9
wwula 33%3%9r,mma._,sanmmﬁazm:%&__ﬂ 1 7% 19 5 7% wui

1. Bacillus muﬁse_médgaummzdzwee2_,mﬁ,_mﬂnmgmmmegmm%amﬁem\_ﬁe
NNRNA (P<0.05) %,,_33%___&@553 %aﬂﬂmga5933F.w.em_ﬂnm_meeﬂmm&é:&@a._.mmds.mu
wisnwamsety  Flanumansolunsdmmudensasvesuaiiceldiooninie
ﬁmm@\_maézﬁ s.mmm_é3933mﬁs@um_.mw@ﬂﬂm8m.«ﬂmmwzﬁﬁmim_nmaimaﬁ&sm@:z
3%_@:._@&&@\&2,5 Bhedamathiapvesnuaiise

2. dawSsuifieudssansnwaas extracellular substances fiNAN Bacillus 113 5
wialunrzzaemuaiguaadulonanBedlng wuth B subtiis Tssansnwdagnefivy
fAYNNENa (P<0.05) 61991N B. stearothermophilus, B. licheniformis, B. pumilus W8 Bt. 65
AAS1aU

i zmzdssm%ﬂamﬁ:mmﬁzwgdssmmz??im 7-9 UReNTON 12-14
B. subtilis e__:a&&w%ﬁam&armwngmamamﬂﬁ%ﬁmﬁ q fsnduiewaninluls

nasadwnaswiudaly
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10. :daj_._,::mé&:mawa_.mem.ﬂ.m.l%%msﬁs&w%scmsﬂsmﬁsssmm: API ZYM

MNHANINAROUVEY Gilliam U8z Lorenz (1992) méd%jc,szwé,‘qﬁmem&.w«mg
Ascosphaera apis T1#@ unmated+, unmated L8z mated WU valine aminopeptidase 158w
marker  Vadlowlmiwan  unmated  (WIn  mated lindaewlodofiedl) & mwiu
B-galactosidase WAz o-manosidase L1511 marker enzyme UaJ mated L8 unmated ewﬁmm\m_ﬂ
Isavadaugale :mewj._.nm%?:mgm&ﬁmemaﬂmaa@mgcqsczméserﬂg EMssmwammw@g
aqewaggwﬁrggsummzéimjesxde@awsa@%5935:53323992 9 fa F9nda
WBeoelnd Fandaunsnadan wwwiadnumil Emm:s\_ccjcmjmz:uﬁgqﬂﬁﬂzigsamﬁ&
aLsm

n. FANagay APl ZYM (@nwisznay)

WK (strip) U89 API ZYM 13znauane 20 #aa (cupules) nmﬁe@&awusmagj
27U62Y enzymatic substrate Uaz buffer  wWinidwleTi enzyme ez §A3eniu substrate
lasfigsssans ZYM A uaz zYM B Galluastioliind sxfiadanunm WREANULTNVDIF
I eNudNTUnIad1NInu (nanomole) e usmnidwlos e wlos e Ui

UJfSeny substrate fazlaifind lasvaly dndadlfisulomfuasmsaduantaasanlaod
@mga\zi#&%ﬂéu%wemsﬁﬁé}mﬁ Mc-Farland No.5-6 uaz@adtiul¥ enzyme v

U381 substrate T4 incubation box athavies 4 Falusfl 37%  wiswafilgannsfiad
eméwmwe#smc::sdis 1 (reading scale-aNuNTN) WAL sdﬁ_s 2 (reading table) (Humble
et. al., 1997., Thargonnet et. al., 1997)

1. Uszlomilvasganasay API ZYM

- WwnedefimunsnilulFldruseieiitsmnutesldnaoUssian 1 tissues
cells, biological fluids, microorganisms, soils. oils _,rmnmﬁ 9

- WwnefafilidnmmafalfiSovesewled 19 w8a dauaadlilumg reading
table ldag9sa0i52 TasldUSumaotnaieadntaniringu

- &:Emﬂ%mé3ajgn_,,mxmmeﬁq_.:ﬂas3%55353525&&&3:%
a819laeAT spectrophotometric (L83 T electrophoretric M leen

a. muassufmsiaderiieldnasey

IhnfvdudulonmeazulifiowlsfifsmeflazmufAtensu substrate s.pémm_
lunquues API-ZYM (active stage) ldlu cryotube Aflsinautasanida 1 us. ¥ tube luutd

80°% 15 Wil iRalsimamasuondulosnsey mntuwldurouuelintsmaduamitaly
55%immerm:éamwmzmmdmumé 53Sacg._.%ammﬂ:s:%:nms RTUUIUR LG0T
lasululalunaumad r_ésgéchﬁaS_Siésm:gége%?gmm_iﬁsuiw:z&m
Mt S R B A WA UA TIUUN Tze T wann 5:34%5@:@%35&;Eﬁé
§138:18 Mc-Farland No. 5-6 Iufiflugoainadassing
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3. zdssmw:?mfwagssm@: API-ZYM
IHinawlaaaita 5 wa. sm%ma?s?e% honeycombed wells qu_.ssnswzz
ANUBWRBIWad LN e el ntain strip @9N8122989UUINA 1T pasture

pipette gaaIazaTdIBEEUlYT scgma?s@aei strip AQUAZ 2 NEA IUATU 19 QN
83_.mﬁsmaﬁamrmﬁj@aﬁ:mé @sx)_ggﬁgg?maam 37°%0 windszanm 4-5 Ty, wea
1 RUATAIRIIRZANY ZYM A (Usznauaag tri-hydroxymethyl-aminomethane 25 n. HCI (37%)
11 UR., sodium lauryl sulfate 10 n., H,O 100 ¥a.) L8 1 KUAVAIRITAZANY ZYM B (Usznau
@8 fast blue BB 0.35 N., a-methoxyethanol 100 u8.) AW 5 W17 SNERE LA TWANKE
el fAzenfiiinlwdsuiuang reading scale uaziianziriaveawlsdAdfanysy
Wisuny reading table
3. N3N Mc-Farland Scale
Mc-Farland scale 1% BaCl, (ml) 1% H,SO,4 (ml) wntnedlay

Uszanm (X SQ\B_V

1 0.1 9.9 | 300

2 0.2 9.8 600

3 0.3 9.7 900

4 0.4 9.6 1,200
5 0.5 9.5 1,500
6 0.6 9.4 1,800
7 0.7 9.3 2,100
8 0.8 "9.2 . 2,400
9 0.9 9.1 2,700
10 1.0 9.0 3,000



919%11 L&A READING SCALE 283 API-ZYM
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A15191 2 Thevasenloyd @1 pH ;muzmadssm@&E,_,gmusmaemésssmm: APl ZYM

READING TABLE

NO. SUBSTRATE ENZYME ASSAYED FOR pH RESULT
POSITIVE NEGATIVE
1. Control Colorless
2. 2-naphthyl phosphate Alkaline phosphatase 8.5 Violet
3. 2-naphthyl butyraye Esterase (C4) 6.5 Violet
4, 2-naphthyl caprylate Esterase Lipase (C8) 7.5 Violet
5. 2-naphthyl myristate Lipase (C14) 7.5 Violet COLORLESS
6. L-leucyl-2-naphthylamide Leucine arylamidase 7.5 Orange
7. L-valyl-2-naphthylamide Valine arylamidase 7.5 Orange
8. L-cystyl-2-naphthylamide Cystine arylamidase 7.5 Orange
9. N-benzoyl-DL-arginine-2- Trypsin 8.5 Orange
naphthylamide
10. N-glutaryl-phenylalanine-2- Ol-chymotrypsin 7.5 Orange
naphthylamide
11. 2-naphthyl phosphate Acid phosphatase 54 Violet
12. Naphthol-AS-bi-phosphate Naphthol-AS-bi- 5.4 Violet
phosphohydrolase
13. 6-Br-2-naphthyl-OLD- Ol-galactosidase (melibiase) | 5.4 Violet
galactopyranoside
14. 2-naphthyl-3D- B-galactosidase (lactase) 5.4 Violet
galactopyranoside i
5. | Naphthol-AS-bi- D-glucuronide B-glucuronidase 5.4 Blue
(hyaluronidase)
16. | 2-naphthyl-OLD-glucopyranoside Ol-glucosidase (maltase) 5.4 Violet
17. 6-Br-2-naphthyl-BD- B-glucosidase (cellulase) 5.4 Violet
glucopyranoside
18. 1-naphthyl-N-acetyl- 3 D- N-acetyl-} glucosaminidase | 5.4 Brown °
glucosaminide (chitinase)
19. 6-Br-2-naphthyl-CLD- Ol-mannosidase 5.4 Violet
mannopyranoside
20. | 2-naphthyl-OLL-fucopyranoside O.-fucosidase 5.4 Violet

A.ﬂ_ag . Scientific promotion, 1996)
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s7luan1naasslaanisly APLZYM

1. PINMIIMAROULEET Ascosphaera apis 32_&232 9 5 undy laslfganasay
API-ZYM aviawtiawlsinan 9 findawtu 7 siiasd de aﬂaasz:ﬁédszéama
S:Aatmaﬁ@ Lowlosl alkaline phosphatase, leucine arylamidase, acid phosphatase, naphthol-
AS-bi-phosphohydrolase  uaztawlasifinudmanuwenewloidds Lol esterase,
valine arylamidase .82 B-glucosidase

wonINiTen A apis N9 NFNT%  USDA. WRZAINIIINILINTEHINULAW Les]
esterase lipase, cystine arylamidase L8 o-mannosidase szﬂjrmﬁa&gm‘j %:rm\@ﬂ
A. apis fianann thngasuazaniaalml (e.uluad) Sawutamwlas cystine arylamidase,
a-chymotrypsin W8t a-mannosidase LANMLaWlmiman f1ndaT A, apis fiananidoslml
(a.91909) liwuiawlmisfiadwAnaniewlsdman

wwlodluganasou AP zvM  Aligmsasianuias dowewlss lipase, trypsin,
p-galactosidase, B-galactosidase, B-glucuronidase, a-glucosidase, N-acetyl-p-glucosaminidase
usr  fucosidase Fm@,._ﬁ:_.m:‘\_,am_.s%ﬂ.ﬂ&gwia&%sw:mmeﬂarmamefisa_._.%%mﬂ
A. apis ._,.:msnmm?ﬂupgmmgm?Eazefgrm: ?ga%_,m:&m%m_,mﬁa&méw:e_wew:mam
nalnyIalinuiewlsdinailunmaass

3335392mzﬂ_,_.ﬁ:mésﬁemaQmﬂsgﬂnssm%z 9 lavganasay APl ZYM
Fass 5 unss ananuiawlziziadonuidudiunlng sﬁﬁzméjm:amsﬁz:s:
sgéma&oﬂ:smumés:%s

2. MINMINARALTON A. apis 1NURI SansaSuslnal (2.uduAY) UAZ(D.119A3)
gégﬁagszgﬁm\:._,x%%ﬁe@aqwmﬂ::méj SDA flaeny 2 Tuuaz 8 Tu wuiildnms
vhompasenlmimdnindewtn sniiusmsvhnuvesewlod a-chymotrypsin wulwidas
A. apis ﬂ__mmé 2 o udlinudmsionusesewlodsieilwdon A. apis smé 8
:,mﬁﬂmée%&wﬂ A. apis Huadasnisvnouvadenleyd uas %58333%5452
L0 1 s a-chymotrypsin 1% marker enzyme ot )

3. msfitiinmuesewlmifaneuluudazadsfiusinolirim 91908 UNQNIN
amudutuvsaganiltluudaza ol flosnnitnnaisuanudududuioonis
%5&3\2&a&ﬁmm___?&igm&igﬁs (Mc-Farland No. 5-6) s2una3smarnlsioaguanly
Binowanlofluudazasliriiuilosnnusonafldlumsiltioasuanudaze Sl
auquldirinule
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a a o a a4 & 1 o a o
11. EJMNZHW\_30\,_229139&@&22.,@\_:03EJ.N_EQMJSFQM_&M\uZﬁ:FH_SSFMM_

= g [l [ ada aa a a A o
. NMIATBUAIDLNII NMANITNITVBINGLN FIAANTTH URZATUS (2540) ._.dSE,_SE

) Y} a & ' @ o a g & A [% &
Aoy 9 usnidulonfifssnuiuuuefidelumadoaiiads 24 wau NaEulsuunszanalad
hll&do lactophenol cotton blue fiae 9 indpidulolinszanssa 9 Tadmadeenszanla
slasussiaiaudisiouaiauify ldaneduguinnneldndasgansse] Wlouidioy
Qs v [] v L\ I a a oA
nudulenganivgy (lWlddashaiuwefie)
d & o ) & o \ 4 & Y aa
T ITPENANNUMIBENT  IAuMedenilfassuiuuuafiSoun 6, 12, 24, 48

Uaz 120 7. _.mmsﬂa:dEme:_._&masf._m?wémsf,?Eimcc_.me:m\:.mszéma

NAaNIS@NE

wan1sasaImeldndasgansiemimssume 400x wui ananganuulFmgu
nmnawdnd ndnfe  Dlalewssumeluduls uanidovuuu 120 su. wurduloune
J v U n_ ! | ] L ~a ) [ -] a (-4 a '
suaiusuianaindulalalnifiow paziignaoiuwradsuiutuuulnasie ldaa
JUN 11.1
U

311 1.1 uaaviiulonnganuguillalanaaduegmelu uasunsdueigiu
lolalniiian
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° o & a0 o aa 4 oA ad o v o %
FIRIVLTDIMNUVUNIVALLUANLIBEN 6 Til. WU UUHUANIFNWIBVUINLDINDUIDULRY

lov hlddulelisansaeiyldandng Ut 112)  wezidsloifeuagleasiwauann
(3UA 11.3)

31N 11.2 usasuuafiGe 3UN 11.3 _,rms,:_bmﬂm_m%ﬁﬁz\_:
WnaauTauLEwle molwdnlon

A ] [ [ % A a ) (%] ] . ' =
WatudwlomduuuafSohunuwwnnnin 48 on.  alinulalewsadunelu
') a A o @ & ' [ o '
wwuloT @UN 11.4) uwszlaanudulurmwssnniudesinduuuafiSoun 120 v, wui
FUlITMARUAY IUNTINUTERINIDAS (septum) walTrBanuann (3U7 11.5)

< 19 a 4 e &
MH_S\_._.A _,_,ms,armﬁ.ﬁem\,_.bimqﬂagj Mu._m.:.m Fmsa__m#ﬁ&mgﬁsmxaﬁ

lolawanadu septum BOLTNEANY
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NAMIANWE  uEedd md%gm\%\i_,Esm_mme__baem23@2&&&@%@5@3&&9
3w?sissﬁs5&.352_,3232,5333.%392 JafiamTlnasanvaslalawsnada o
mIiudarmansriadnadentaduloruss 3.?525352233 i aslunguaes
svUFmzwiamswinienlas chitinase, B-glucanase 484  (Debono and Gordee, 1994.,
Glassby, 1976)

a I3
NAMH_ LAZIINIUNANIINAADY

o h\
1. namsielinsesauzalumaswniy swnsausniFan CAIVRVENPRERY
3 WA Ae JndaTeslnd Saniauasadan wszaawiadnumi duloeiglefunams

mmcoSm:a dextrose agar (SDA) %38 broth (SDB) 1 7 1 30°e ._.:mmgwmm:.wzﬁ :.9_,32,\_,9«?
_,am_bmz:,: basal mineral media %38 potato dextrose agar 3,,_,:@3Ewafzramﬂruﬁﬂaxgs
nalsnluis 232353@Bsdsmaﬁ?ﬁz:ﬁﬂfzgacgig FimoandastumImanad
U89 Bissett LATAMAT (1996) N3 subculture LTaWANE 9 at wzmﬁgfﬂ,&mﬂmgmm_sﬁa
m,_ajg,_.ﬁzdww\z_émmm:.zc:uwécmga HIREAARDINUMINARDITDY Youseff (1998) n13
\RUITIUNOTMNT SDA HaM egg yolk 8IMINTTRANIFYULRIANNAININIUNIRITRSFL
aﬁm_,_&:wrzag :gmmzdgqua@JsdE:zjs@ﬁezE33 Taoldesiuadesun
SDA lunsfinsnaudadnasu

2. HaMIAANTB Bacilus 30 lalmianantiasiiulayd® agar diffusion Wy Bacillus
o wfia win 11 moWufidsEnsmwlumsmremsntaueadulonde B, aleol
B. atrophaeus, B. circuran, B. licheniformis, B. megaterium, B. pumilus, B. subtilis,
B. stearothermophilus, B. thuringiensis ostriniae, Bt. pakistani W8z Bt. 65 gdin 1-6 LANY
nasaulag agar diffusion ﬂﬂmmes#::jw@efsemémsEm:mﬂ (inhibition zone) Wazfial
,uicm_s85%33891%&msfég%«;smm:ngmgdsgwi minasaulasiFiaes
_,amﬂﬂazcrEssSEFmaffsﬁngfemz583Emczcagsészﬁﬁs#c3&:323,2
méjg,_.ﬁ:dec%ﬁmaemmadgqeemﬁma&ﬂ (% inhibition) IWAEmsfiaaInTzriuite
ATAFALANNLI NG VINET LN agar diffusion

3. IINMIATIIFOUNAIN  agar  diffusion  laedmaadaiuriuuuaiiss
(coinoculation) WU Bacillus 5 awsnaamemsugsm&:zdaemmzdzmeém,:m:,_,mﬂ fio
B. licheniformis, B. pumilus, B. stearotherophilus, B. subtilis W8z B. thuringiensis 65 Asdis
7-9)  INMIATIFAULANKIINYI  Bacillus 3%%323 (unviu B. stearothermophilus)
mansnaIm s wden dvaneTiia et B, subtiis §INEITWAN iturin A, surfactin
ae plipastatin A, B. Uaz&Ianwanuwia (McKeen et.al., 1985., Leifert et.al., 1995)

. . < ' . 1Y (% & v a
Munimbazi W8z Bullerman (1998) nILIUN B. pumilus EMJamesgﬁrammggsimgcdﬁs
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s lwAng, 2534 THIWINTZELIANVAIM ILUT U UA AT T NAG o N TE 9T UITa N

NMINARDINLTY LUANSHALIWIY 24 T3 mamumswbgsﬁ_,:zjﬁmEm&ﬁi&ﬂmms smzfz
o ' { ' [y i )
naasnadunaiuuaiiiSsamwunniiniasn endospore dalunisaing endospore fanad]
&2 1 (% L\ [ I3 1 [ 4 =1 a Al
nIsluNEmreIsIdusan Wahadusulsnovvases  wissnafasnnalniu

L [ v v h“\ a A o a L [l L [
9 A asdubenldszaninmwanas ($lwding, 2534) uazilatywin 168 wa. iy

FTHZINNTRIRFIUNINITUAN WS DN LdaY endospore &

U

culture broth  s13Melulsasuiazd
HaTzaonsiasguadiulyldd vlwdssinsmwuesuuafiSofvuwn 168 wu. SUszansnw
IDINIINMILAA 24 1. Domaraaadesium sl lianlos French Press 4
WU 333%Eammmimnmsw%s.?:danzmzdzweeem&mﬁ,_,uﬂaé@aimﬁu%%esi

&0 (P< 0.05) 3)53&..@%: culture broth (131971 10 -12)
rm@aﬂagdssmmams_,am‘édmsmwmm\gm\a&é%mﬁmmnﬁsﬂammcﬁ&ﬁmdawg,_s

:mnmjﬂ?mﬂémédg._&:daum%d_.%eee@,.__,%&eﬂ&,_as (minimal inhibition

concentration :MIC) léiiesla Fedvlismunsnaturenalnere § Adawldunnning

HaM3SauisudssEnSnw B. licheniformis uaz B. stearothermophilus ALENINA
m%%.jM_Huﬁawmscmss._ma:%&cm: type strain vasuuafiForialduiiu wuin wuafiSud
I type strain fimunsnzzaamsadgpandulonldudivsinsnmwdiniuuafidofiuen
nnmndedialsn (@eft 13, 14) ugaen wuafiSsAuonanannieiaSamnmyuantu
Tﬂawmscms_.Eumjm:%mmSmﬁﬁamﬁaﬁrmsndmugsa:rmgaﬁmuﬂaim Fanagan
ANBINUTIENIUYEY Shinanuki ULAzAME (1992).

5. minasaInudl anududuveusasuuafiSed 10° wadma. TusEninanluy
nzzaemeineaduln Mavsatuiunm 48 1) ldfognelveddymaaianii
nmalfiassuuafiGofianududu 10° @adua.  Mifenfennenududuesaadfn
Viuld e 3&5?5Bsdﬁmazjmmzmd:zae_.sss,_,_vsmbje?_,53 *@anIu
PRITITMTeT (@ 13, 14) aazm%zm%ﬂm%zcjﬁéei Health (1982 a,b)

6. Emaa\_: B. thuringiensis s,._ 3 mjm_z.:m fia Bt 65, Bt. ostriniae, Bt. pakistani
858m.wzS:_\_,aaz_bmE&g«m&mmmanm\z%%%mmmumm?mﬁ (Tamtivanic et:al., 1997) Waz
3%&2@3&menmw\z?mEm%zjwa%m:j_.%eei_.%:?35335uzw_.ﬁm%mesz

06 (P < 0.05) dnanwanildatolediug (@13199 15-17) waasinledmadunuimely
dooaaslafin ,ZEﬁmgémém:e@az:&agemsgﬁ inliiisadunssugndesaais
uazo1egey oW udiilosan Bt s?gzazﬁ)_,_.sm,MJ,J?s_.:mzca3535%3&3&&2
5&.&99 2_,523_,Eﬁs5%22:3‘;md%ﬁ_.ammémn_,:s@: 9 laenn ualiatnin e
loduaazyinl umemsmbéméﬁ
. . A al a o X aa & ) 2
7. HAMINAFOULVL coinoculation Mnuuaiiise 5 sfianuibanfifengaiud 1 89 5

T WU _,E%mm_médgaummzdgwee2%&34&&@5&@m__‘_,&zéiﬁm&mﬂmmBﬁ::
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(13197} 18) FenaseandasnUNINAREITEY Podile LAz Prakarh (1996) Feanadanidule
qgnmméeﬂwmm\amzﬁﬁamﬂamﬁq@ﬂ _.mmzé_.mﬁq_m,_..mmdm_,_sﬁﬁusmﬁéi_.nmzd_.ame oK)
g.m%ﬁzdaﬁfgc:«:,_&jﬂzzd%:_.,wwi_,%ﬂweiﬁm\ieﬂzazmmgmaé

8. M3 API-ZYM imédg%::g%eﬁsmem&nm@ﬂﬂ: 3 Jamialilandranu
m,_a_.mm;é%cz\:@wsxsmeﬁgmngimsﬂErsz%am\: wioanailesnndsmseongng
sjaii_ﬁuasmnau%_,Eamé,\.‘\:meg,w.\mﬂg minasasnsaitlanasedldd®  random
amplified polymorphic DNA-polymerase chain reaction (RAPD-PCR) MNATNTVEY Lu
unzamaz (1996) lasmanosld primer *5-CGTCGGGCCT-3' (No.425), *5'-ACGGCCCACC-

v ' o L\n e A
3" (No.421) @sa@ random @728 primers @ ¢ A lUidn 19 ¢1 fe

primer number primer sequnce

1. ABO1 5-CCGTCGGTAG-3’
2. ABO4 5-GGCACGCGTT-3
3. ABO05 5-CCCGAAGCGA-3'
4. ABO09 5-GGGCGACTAC-3'
5. *AB13 5-CCTACCGTGG-3’
6. AB16 5'-CCCGGATGGT-3'
7. AB18 5-CTGGCGTGTC-3'
8. ACO3 5-CACTGGCCCA-3'
9. *AC04 5-ACGGGACCTG-3'
10. *ACO07 5-GTGGCCGATG-3'
11. *AC10 _ 5-AGCAGCGAGG-3’
12. AC11 5-CCTGGGTCAG-3’
13. AC12 5-GGCGAGTGTG-3
14. *AC13 5-GACCCGATTG-3’
15. AC19 5-AGTCCGCCTG-3’
16. ADO5 5-ACCGCATGGG-3’
17. ADO8 5-GGCAGGCAAG-3’
18. AD16 5-AACGGGCGTC-3
19.

AE01 5'-TGAGGGCCGT-3’

*

= primers 810 amplified 8 band 283 DNA 1a9lsaTefauga  uagLuuy

1, 7
(pattern) N11A9INN1INANDIVIZDIT19IN 3 FINIAAINUANAARBEITALI®
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9. midnmAngwinmveadulemmdsnnissaiuwafiFodwan 6 wu. Wy
1 wwefidodrdeuseudilen wwdullimunawigidulaldmulng  Guwuwagles
melwdilormisnnidssutuuuefiGown 24 . usswumsiwasenvadlalanaada
molu 48 10, wasnmiwdulondommasutnauniiiuszniomad (septum) WAAQ
AauSadanu usaeih ssdwdendulngdnadentiaged laorlintisadfoUnd e
Ansesslklalawaadulnasan Fudlunalnfisnaifieenmstfumaotsann wie
srafanniawlsifidnadessmemnavfisdgluntioad

10. ?3;&_.m.Sm::ﬁ%_.55S&Eﬂ«&m?ma%e%m\a&: lawenenuana crude
antifungal metabolites uazuana1slay  thin layer chromatography (TLC) MDD
MckeenuazAmiz (1985) waziinisves S1IwAng guvew (2534) walaiswisawuunuves
A KAt EIvTeTzaanss e dulyn MRandlasnnaseenanidnaiiu
synergism B9 wuazin me_,_,msmdmmjﬁmﬁaimzm._.;zdaummzdzmeeema_.m\ﬁ,_,cﬂ wa
e crude antimetabolites fiunleflaivirielwifAa inhibition zone L% agar difusion 11N
W dudunafiuandseinmtn coinoculation 1IN Fameezuin  MIfiLuafiGanasey
sunsnrzaemunaiyrendulonldalasd® coinculation sunilienainsnmadoeiaiy
WoriiwatnilWuuefiGosomsimdan  Fasfiaunalnnsilasiusies (defense
mechanism) w3aanaiilasnnuuafiGoeialdifiniiden Simansoudiemsanigeman
Tlumsudsdn  etelsfiony  msnaassitssliaansandsnsimansglunssuun

a wa &£ [ a
F—.EROFEMJNJM@M;QZH_QH_EQQJMQEﬁDSMQJZQSﬂ&MRﬂ&&sFSZ
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M v a
Ascosphaera apis. awigveslsaveanugaluiawus. 2.3mmsnyns. 15(3):194-206.

a L =
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