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\desrdaniei3s Beauveria bassiana (Balsamo) ldAnwilutesfiRmadudesd
#SumueyaTzFnauiifofivaugims duihnisuendeanuonaziudanium wazla
Buhumeaeuussansamivuasingiivelose  ludesfiRnisvesnguanuidsnisusm
Fngiamnatianmm sl 2555 sasrlulsutsvanm 2557 - 2558 WAnwEAEMaAsatenede
aeiusans Tsendeiugnisnadsndonden Metahizum ansoplice (Metsch) Sorokin
mafnuluadsifgausradifiomadnidenudnsyfiviivanay nmsfnwaruduluewns wids
asTulansn wazlulasiaufivinzay Tenmsdnwudasafiefivanvadldldadasafives 9 4 vie
3w Sralweusmvenu $1avie dden uastanedm wui Wetnedvansawsadiuluazadng
Tnflife Wnnitgauudmlneusveny Tnsarliladifeussana 1835 X 10° Tadife/ua. uawdl
wWesfuinssen 9.46 X 10° cfu/ua. msnwmnanuiivsneamediiinauaeuilideatods
naisy lnenslidndinvasiminauarenu (50 31/ §9) AelBinainfiusnsnetu 5 sedu Ae 10, 30,
50, 70 wAE 90 1A, WU SadTivanzaueg i nInauamey 50 n3u sotBinaui 50 aa. vide 1: 1
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elmlosifudmutulszanm 54% TFwinlmdenasdailivels 2855 X 108 lallfe/ua. wasil



Weddudmssen 11.37 X 10° cfu/ma. menwUSsnaduanaiivangay Smsdnsiienuddu 2, 4,
6, 8 waz 10% uarlflaluaa wuillldluana Weannsoaddediieldsd 14.58 X 10° Tadlifie /.
waeiinssonvedalified 8.27 X 108 duam. dumsinuBBinagBeivenzay dnsmaaougSer
ity 05, 1, 15, 2 wagllldgde wudh mslildgSadetnnedvaunnayiulauavasda

DFglEaT 30.07 X 108 Tallile/am. wagimsenvedeiien 10.14 X 108 fu/sa.

Abstract

Beauveria bassiana (Balsamo) in this study received from chumphon Horticultural
Research Center. This fungus isolated from coffee berryborer: Hypothenemus hampei
(Ferrari) and conducted of bioassay test with insect pests since 2012. Techniques for
mass production of Beauveria bassiana (Balsamo); Chumphon isolate were developed in
the laboratory during October 2013 - September 2015 refer from basic study of
Metarhizium anisoplice (Metsch) Sorokin.  The objective in this study for investigate the
suitable cereal grains and suitable conditions for example moisture content, suitable
volume of molasses and urea for producing the highest numbers of fungal conidia and
higher number of viable population. B. bassiana was cultured on four different types of
cereal grains: ground corn, sorghum, paddy and ground rice. The results showed that
ground corn produced higher number of fungal conidia and higher number of viable
population of 18.35 X 10% conidia/ml. and 9.46 X 10° cfu/ml respectively. Moisture
content (MC) of ground corn was tested at the rate of ground corn 50 gram reared on 5
diferrent volume of water 10, 30, 50, 70 and 90 ml. and found that the suitable ratio of
ground corn and water was1: 1 (w/v) which gave 54% MC and a higher number of conidia
28.55 X 10° conidia/ml. and higher number of viable population of 11.37 X 10° cfu/ml.
The suitable volume of molasses at 6 different volume 0, 2, 4, 6, 8 and 10% found that
cultured B. bassiana without molasses produced the higher number of fungal conidia
and higher number of viable population at 14.58 X 10°® conidia/ml. and 8.27 X 10® cfu/mL.
respectively. Identically, the suitable volume of urea studied at 5 different level of urea
0,05, 1, 1.5, 2 found that the fungus produced the higher number of conidia without urea,
34.07 X 10%conidia/ml. and revealed viable population 10.14 X 10%cfu/ml.
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meﬁmsﬁuasﬁumaﬁuq dpeglu Phylum Ascomycota Fadeslunguilinazuag
Aelifislsn « muscadine” Tuuwuas Tnslu B bassiona  fimsFendeswiiadin “white
muscadine”  wuunsnszaeldviald  ananseldmuauuuaslungy Diptera, Lepidoptera,
Orthoptera, Coleoptera, Hemiptera, Diptera Wag Hymenoptera wag (Rosa wagAny 2000,
Tanada and Kaya, 1993) Tludledlvefimsfinumaiideninedeuildmunuuasdngiio
NIy MnTenuRanuAuaiIdesudl 2525 2539 Taesatad  tusnsyu nqueniAdens
Usudagiiamedanm  nesfiguasdaiiner  IdvhnsfinviuasmageulssAvinmanitos
fandmfuuasdnsiivdasneg  wuhaansadunldmuauuasdnsidldvaresialdund e
nsglapdtng uasvueuedanainy Wudu  luilgduden 8. bassiana Tésuauaule
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NNUoyAALVOWETAY  wavasa  (2525) IimsAneuasiaunnswanigesiden
Metarhizium anisopliae Tnensieadondeludnsayiivvanssiia Wun $1lne, $1iuden,
19, ST wavd e %amﬂmamsmaaﬂé’agﬂ’h 9T 5 wila annsanans Tl
USunannynyila widlesmndnlng,  $wden  wazdnng dseuseudanindeiinu
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SATE LTIV A0S LA Tneldwanstiie Toun 41alne, 91uden, 41, Fudlen
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Potato Dextrose Agar (PDA)
Potato Dextrose Broth (PDB)
NADILALILUAT

ﬁ@ﬂaﬂaf (Micropipet)

A I L

\A303tvaUDs (Hemacytometer)
10. A1W8e

11. wdeplemnunu (Autoclave)



12. ndesganssmi

13. P30 HANATT (Vortex)

14. Jnines aum 250, 500, 1000 34,

15. AsEUaN®N YUm 250, 500, 1000 ua.
16. Waan vu1m 250, 500 1a.

17. tween 80 (0.5%)

A5n1s

38N15LM3LUFLD

1o B bassiana 1ABIUUBINNT Potato Dextrose Agar (PDA) Uszun 7 U fndu
undwetuduguamdendnsanine x 811 = 1 x 1 gu. ldadluemsmad Potato Dextrose
Broth (PDB) U311ms 200 wa/vaan Tudmsi 1 3w/l wanan thldidesuuaiasael (Rotary
Shaker) A350UUsEINN 180 SOU/UNT Mgaungil 27-28°C WunaUssanm ¢ Ju e
AsuivuA Wweilauinsamnsuudauainuuaiitss  31NtY QARBIINTIANNIUNITATID
wanlufiuuafiseUuilou dneldadluvinemis PDB Tual Usuins 2 wa./ wanan wdiluides
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38n15M529TUNNSI9NUBLTD

- Teomsedeuiiusunms 100 wa. way tween 80 (0.5%) 5 veom thluilseinded
il 121 °C Awdy 15 Yousd/ msnein WWunan 20 wit slilfuiigungiivies aniiy
ﬁwanm/ﬂdqﬂLﬁysmL%aﬁ%ﬁﬁmﬁmmaauiué’mw Fosn 1 qa/ﬁwﬁwhl,%a 100 wa. WweUsEan 1-2
it wieliladifengaooninidule udSaunansuniuassladieilslanaasfiumsissuge
W& iefiudenildiduansuuiuassiedu (stock solution) dmunisnsiadeuludusiely

- W3puinFaway tween (0.5%) laviasanaaosU3unns 9 va.maon tildilsehide dou
felilidy andu wemanadasuriuaesiwiu Welilefidiensyaedimlanad udaTemn
ansuruaspRananUines 1 wa. ldlunasaveessiiwdenll wevasnnaasdiagldiaies
vortex wiiovililafiifiedeantas (dilution) Tnediedn Arnsideatasiidu 107 ynisieansly
Snwnuziiauierideanistiy

- 14 micropipette gaanswvILABAATNeineInNTTIU Usuns 100 lulasdns venas
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Y915 PDA Tdunianundglrasuuiuasslafifenseaneviviaanudssaayin 10 91 (1 91 = 10
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Inedonudasyiiuimunzananduseudl 1 4dldgelsums 50 n3u Wanludnswng 5
ey o X
n55IIT  Matl
A551959 1 YUSums 10 wa.
A55U959 2 YUSums 30 wa.
A551759 3 UUSus 50 a.
A55U359 4 YUSums 70 wa.

A55U359 5 YUSHIms 90 wa.
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A & o A Aad g A o Y 2 [y a S a A
HonuanSyiunfnanntumewd 1 dntalsuies 50 nfw/ge wnthludsung
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Y v Y 1
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- @ 1 (5 9U/n33u3B) thomsluwsiazgaunudstedminangeay 50 Ny ntutly
aulugigamail 103 °C Wuna 24 alus 910ty handemmhmineis wdndiaasiioruiu

Y 9 Y

wilesidudnnuauvassmsluunas s
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fumeudl 3 Anwanududulumafivenzaulunsisaton 8. bassiana aewugyuns

LWUULAZITNNSTIAGBE: TIUHUNINAABILUY CRD 10 81 6 N35333
Tnelluanaimnadadusineg fu ded

5913591 1 Twana 2%

351357 2 Tuana 4%

351357 3 Tuana 6%

351357 4 Tuana 8%

351357 5 Tuana 10%

351357 6 ladldluana (control)
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Wenwseulildlugns 1 ua/me eanlilde nsgrevinewns dlursuuiungamaiivies (27 - 30 °0)
& v = o & aAvy o a o & S o = v -
Wunan 714w Jadwvenlaunmivtunalediie ussnissenveade antduduiindeyaiiients
IATEvnasely
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fumeuii 4 AnwUSuugBefiminzanlunsideadas B. bassiana sewusyLNS
LUULAZARMINARBS: UHLNISYIARBILUY CRD 10 §1 5 Nasii
Tneldrnadudugdelusedusingg fu dil
nsAA 1 gi3e 0.5%
n55u359 2 ¥ 1.0%
n35u3BT 3 % 1.5%
n9AsH 4 gi3e 2.0%

533359 5 lildeie (control)
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TWUHURNMaaes
A aa Ao ) = = oA = = v @ | w
\GonISNsRNanaINtuneun 3 inAinwideliies AeNSESENDWMNTSNY 50 NU fodns
iuarluaaivinzay MNTUANYSEAUNTTIATA9Y Mg 0, 0.5, 1.0, 1.5 uay 2.0% nsey
ansldgaanainuseulialingeneandduasiuriumenseany  winileindengangi  121°C
ALY 15 Yous/ M3l Wuan 20 unil Yaseiialiliau wiaewuenwseulildludngm
1 1a./93 Agnbidionszaneiems diluinsuutuigamgivies (27 - 30 °0) wuwan 7-14 Tu 39
nsestulsinalaiive wesmuenvente Yuiindeyaiiethlulinsien
LA
n1sduiindaya
2 v o o a a & & a | aa P = =
- udeyalasnstuinnulailidevesdeindalaluemswiagisnsieTouiisy
USunallatiife
- Bnswiteyalaeldlusunsudnsagunnsada
LaLazaaIud

Su fanAl 2556 Augn Auengy 2558
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ANl

v o A

el URnsweslsautad NANNIRENSUTIUANI YN TN nqUAgwardRYIne
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8. Wan1snnasduazlvsal

= & o A A Y & o oA a Y oY [ 1

PnMsAnyINaas sivnzay eeldwaasaie 4 via Toua dnlwauareu 91w
FrUden wasUanetm wul Wweldnesuausaasyiulaiazasielative lauinfigauudilng
uaneu laeazliladife 18.35 X 10° laflbie/ua. uasliesidudinissen 9.46 X 10° cfu/ua.
sosaanfe 41w Tiauuledide 12.04 X 10° Tallkie/se. wasiivesi@usimssen 8.15 X 10°

| [ & v ' Y o a a = ¢ @ (3 1 1 (Y]
cfu/ua. ddmiden wavtaedm wunbisunulaiie tasiivesidusinsenliumnaiuluni
aon lnedmdenlidnnulailiie 8.48 X 10° 1adide/us. wasliUesiBuinisen 5.84 X 108 cfu/
wa. @laedm wualisauladivle 8.67 X 108 Taflife/An. wesliesidunmssen 5.77 X 10°
cfu/ua. (Table 1) wamsidesdendneiFeneudnsyinuindinnurdiendaniu w@nded uasauy
(2548) FivnmaveaedesdeatoTilammladeruuudasyiivnie) wuin  @esndouumladen
Wwydulalarasnlatinglaauutnlnauaneiu @udning 9nden waztatedn Wwes il

Y

nmsasaulnnazasslailifelallunnsnsiusgeiitedAgyniaia



ANy U nEaesi U U Asw e dnedy  Tnonslddeduues
Frilwauavieny (50 n3/g9) AeUSINan uANFNeTY 5 SedU A8 10, 30, 50, 70 WaY 90 1@, WU
mmsﬁLm%auﬁmm%uiummiagiﬁ 25, 43, 50, 61 Uag 66% MUMFU Shmdnivanalums
asdlafifeegidrlnauaveny 50 n$u deusanmth 50 1. w30 1: 1 wasdminauaveny 50 niu s
Vsinah 70 wa. Tneasliedidudnnutiuussann 54% way 61% awdidu Fuiilides
asalailifele 28.55 X 108 lailie/am. way 28.15 X 108 latlie/da. waviiesiudnissen 11.37
X 10° cfu/ua. wag 11.21 X 10° cfu/ua. s msiissnsnautinfisnniuluie 90 va. viettes
AU A 30 uay 10 va. Traliswaulediie wesweddusnmsenveationineiivanas (Table 2)
NAMSYRaDIEERRAITU lamind wavenly (2508) inpraunsiasadoniTemmlsdelngldusun
Ynlusnsnatu 5 sedu @e 10, 30, 50, 70 uay 90 1A, WAEWUI B WNSTSELEmNLTUYSYANN 25,
43, 54, 62 WaY 69% MUY LLﬁsL%@iﬁL%%ﬁ@lﬁﬁ dloldemnsing 50 - 90 Tneanuduluta
Fananlnanisvnassildunnanefuluneadn Tnenisveaesnseiudenldiniusines 50 va. @9

Tarnuaula 5% wnuUSunandf 70 uar 90 wa. WewnAlaisrununiskas mausendau

wazUszudomdsnulunsvindunais wenantl Giisdnstuleuanieqduvzduindus ns
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U U

wueiselasnndt  Han1sveaedliiaenaaaiuiuaiTevesndiag wavasna (2525) Felinis

v
(Y A o

Twdnsyity waziiludnsidiunnegiu fe 40: 40, 40:50, 40:60 wag 40:70 HANSVIAABIETUI

o

o ¥ [

nslYemsIaIu 40: 40 ﬁmmmmzamm’amﬁm’%aﬁﬂmm'ﬁﬁaamaﬁq@ usnanigndneiu
ASevemsedng (2543) fihmsdeaten Rhizopus oligosporus UunnsudUgndatisesu
AU 5 fu lewA 20, 30, 40, 50, 60, 70 waz 80% Tngtwiin uagkan1svaaes asun
fhogefifianudu 50% vhlstinsaigiulaveadeniiian

msanuUSinaduanaivingan SmsAnniienududuluanad 2, 4, 6, 8 way 109% uazlsld
Tuana wuimshildluana Weanunsaaddalifigléai 1458 X 108 Tadifie/ua. wazilniseen
vodlaliedon 8.27 X 108 duam. 910 Table 3 wandiiuinmsianBinaluanatinavinlis o
Trfliie wasesifusmssenveatioanas uanrinmsldlumaliaunsanssdumsasdaiifeveaton
Twmeddliimld Fmammesedirmuaninmn wning wasan (2548) finaounsidsaton
Fermladedagliluaadusumemilulawsaionssiuliifonsadalaiie  Taeldly

FATIAMUINVY AN9AU 6 SLAU A9LA 0, 2, 4, 6, 8 War 10% AUANNU RANISNAGDINUINTAIN



Wnduveduana 7 4% aunsanseiuliiedeimmlsdesaidativelagean nsldluatan
pruutunnAUlY ssvililsinamsasslativisanas
nMsAnuUSINaeSeRvingan dnmsveseugiienanuuty 05, 1, 15, 2 wavlildyise
wuin nsldgSeludsinadesonanududy 05 wae 1% wavmshildeSevilildestiese
aunsasyRulsuazasslatinelalnalfessiun 32.27 X 108, 31.83 X 10° uaz 34.07 X 10% lallifie/
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Table 1 Number of conidia and viable population of Beauveria bassiana (Balsamo) on

4 different grains at room temperature for 7 days.

Grains No. of conidia Viable population
(conidia /ml.) (cfu/mL.)
ground corn 18.35 X 108 a¥ 9.46 X 108 a
sorghum 12.04 X 10® b 8.15X 10° b
paddy 8.48 X 10% ¢ 584 X 108 ¢
ground rice 8.67 X 10% ¢ 577 X108 ¢
CV (%) 26.3 5.0

¥ Average of 10 replications.
ZIn column, means followed by the same letter were not significantly different at the 95%

level by DMRT.

Table 2 Number of conidia produced by Beauveria bassiana (Balsamo) at different
percent moisture content of ground corn at the rate 50 gram reared on 5

diferrent volume of water.

water (ml.) % Moisture content No. of conidia’ Viable population
(MQ) (conidia /mL.) (cfu/ml.)
10 25 7.66 X 108 d¥ 6.81 X 10° ¢
30 a3 2222 X 10° b 1048 X 10®  ab
50 54 2855 X 10° a 11.37 X 10°  a
70 61 28.15 X 10° a 11.21 X 10®  a
90 66 16.17 X 10° ¢ 9.68 X 10° b
CV (%) - 28.4 11.2

V" Average of 10 replications.
ZIn column, means followed by the same letter were not significantly different at the 95%

level by DMRT.



Table 3 Number of conidia and viable population of Beauveria bassiana (Balsamo) on ground

corn at 549%MC and 6 different volume of molasses.

% Molasses No. of conidia Viable population
(conidia /ml.) (cfu/mL.)
0 1458 X 108 &% 8.27 X 108 a
2 13.44 X 10®  ab 7.12 X 10%  ab
4 11.68 X 10®  abc 6.47 X 10°  bc
6 12.46 X 10 abc 7.14 X 108 ab
8 9.05 X 108 bc 516 X 108 cd
10 759 X 10° ¢ 4.03 X 108 d
CV (%) 47.0 23.4

V" Average of 10 replications.
Z In column, means followed by the same letter were not significantly different at the 95% level by

DMRT.

Table 4 Number of conidia and viable population of Beauveria bassiana (Balsamo) on ground

corn at 54%MC and 5 different level of urea.

% Urea No. of conidia Viable population
(conidia /mL.) (cfu/ml.)
0 34.07 X 108 a? 10.14 X 10®  a
0.5 3227 X 10°  a 9.94 X 108 a
1 31.83 X 10 a 9.63 X 10%  ab
1.5 20.84 X 10° b 9.03 X 10° b
2 1.15 X 108 C 0.02X10® ¢
CV (%) 36.8 10.0

Y Average of 10 replications.
% In column, means followed by the same letter were not significantly different at the 95% level by

DMRT.



