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Abstract

Melon fruit fly, Bactrocera cucurbitae (Coquillett), is an economically important insect
pest of angled luffa. Integrated pest management is needed to apply for the effective control of
this insect. Therefore, the application of Metarhizium anisopliae (Metsch.), petroleum oil, oil and
crude extracts of thiem seed was investigated for controlling B. cucurbitae in angled luffa. The
objectives were to test the effects of those substances on mycelial growth and spore germination
of the fungus M. anisopliae in a laboratory as well as to apply the M. anisopliae together with

those substances for controlling B. cucurbitae under laboratory and green house conditions.

A test on mycelial growth was done by mixing tested substances with a fungus medium
culture SDAY prior to pouring it in a Petri dish. The fungus was placed on the center of the Petri
dish and the mycelial growth was checked at 7, 14 and 21 days after enoculation as compared to
the control without mixing the tested substances. Petroleum oil and thiem seed oil significant
(P<0.05) reduced growth of M. anisopliae, whereas the crude extract of thiem seed did not
significantly inhibit the mycelial growth as compared to the control. Spore germination of
M. anisopliae was also investigated after mixing tested substances and spore suspension with the
SDAY. Spore germination was checked at 12, 24, 36, 48 and 60 hours. All tested substances

significantly (P<0.05) reduced spore germination as compared to the control. At 60 hours, spore
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germination of tested substances ranged from 63.25-64.50%, whereas that of the control was

91.00%.

Effects on oviposition of B. cucurbitae following application of M. anisopliae together
with petroleum oil, oil and crude extracts of thiem seed were compared to malathion and water as
control in laboratory. Angled luffa fruits were sprayed with tested substances before placing it in
an insect cage containing 10 gravid females. Eggs were collected at 1, 2, 3, 4 and 5 days after
treatment. Malathion markedly inhibited egg laying of 96.40% due to high mortality of females.
Egg inhibition percentages were 77.01% and 9.02% after spraying M. anisopliae + crude extracts
and M. anisopliae + petroleum oil + crude extracts, respectively. Another study was also done in
the same method of the previous experiment to determine egg development to pupa and adult
stages. Pupa was absent in angled luffa fruits treated with malathion. Mean number of pupa was
77.75 pupae/fruit in angled luffa fruits treated with M. anisopliae + petroleum oil + thiem seed oil
+ thiem seed crude extracts, whereas that of the control was 355 pupae/fruit. The lowest emerged
adult was 55.83% in angled luffa fruits sprayed with a sole M. anisopliae, whereas that of the

control was 99.37%.

For a greenhouse test, malathion showed the most effective control for B. cucurbitae with
the lowest larva and pupa occurrence of 39.22% and 39.39%, respectively. Those values of the
M. anisopliae + petroleum oil were 42.46% and 41.99%, respectively. The single application of
M. anisopliae evidently inhibited adult emergence of B. cucurbitae with the lowest emergence of
65.25% as compared to 87.62-99.35% of other treatments and control. However, this application
was not effective to control larva and pupa with their high occurrence of 91.38% and 91.56%,

respectively.
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The application of M. anisopliae with petroleum oil should be used to reduce insecticide
spray for controlling this insect pest in angled luffa production to safe for farmers, consumers and

also the environment.
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fddnTagass nsruiunsaaideveauaanslunnd 6

¥091 M. anisopliae 30319075 Y destruxins Fanundalidndt 35 ¥iia
(Pedras et al., 2002) 1A8 destruxins 1Wuansaiumas wazsi lianuguguusalumsialsamy
qa*ﬁu (Brousseau et al., 1996; Kershaw et al., 1999; Mohammadi et al., 2010) me‘ﬁmﬂmiw
Fesdwinutaunda Tidulonazaefnaguitadidia adesamisauninszaredeluld
AINANTENVADNITAIIITNUO AN AIDIAY mimﬂmmgmmﬁuaéf‘fm%u"lm waziTasdue

A8 (U=ATad, 2534; AUANA, 2544; Milner, 2000; Moino ef al., 2002)



[i

5
d‘ Y o dy .. . .
NINN 6 ﬂa"lﬂmimmmmmawmwaﬁ Metarhizium anisopliae

1X7: Schrank 118 Vainstein (2010)
J dy =< v o w
1. ﬁﬂﬂﬁ"‘ll’f]\u"])'@ﬁ'lf_lﬂlﬂ'lgﬂUWUQQ'WI'JGU’EN!HJQQ
U’ . .
2. d1lo5een (germination)
4
3. gleaina apressoria
1 4 v o w
4, lﬁluiﬂﬂa@ﬂmullcﬁmmzNmmmlmm
o A @
5. aﬂyﬂlgm@QﬁﬂﬂﬁV]NWuQWU"I
6. dulonsymoeludidrveuas
7. dulounanz griiumisd1Arveauatoni

X 9 ¢ v ¢ o A y A o 2
8. !%@51ﬁ51\1ﬁﬂ@5 l!agﬂ]uﬂjﬁﬂﬂﬁuu@]’Jllanﬂﬁ1ﬂl!a’J!W@ﬂlﬂﬁlﬂwuﬁﬁﬂnﬂ
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v &
anymxgﬂs'nmmweﬂ Metarhizium anisopliae
I'4 &‘ = 3 9 =\ o 3’; I 9 [P}
adefvouresilianvuziuzinsanszuon iduleliminuiuldosy lulid
v ] a a 9y L. 2w a9 3 9 < T W
tdulourvesniaan Tna319 conidia Uanyauze1Iaaa1emand1 1Jugn laaenuniasey
= = J .. A A a 3 A = I A
AeABA (N1NWN 7) 138N71 conidium ABUUTANTV1Y e TaaN]ag i uded

(Tanada and Kaya, 1993)

H % &l
MW 7 ANYUE conidia YOUTOI Metarhizium anisopliae

msl¥i5031 Metarhizium anisopliae AuguasTiNals nazuaasingivrfindug

UIA LAZDYFA (2551) ¥ 100UUFe M. anisopliae am13ar1HiRATsA
lunmasiuna'ldl B papayae 18 nazaunsaunsnszaredaveadon mndssansuuasiy
walifdaide lguszannsunastuna ifund 14 Tugranssugnamiuiveauas uenainil
§051 M. anisopliae  Samursnri l1Flunismvquunasdagianarosia naz1914
SULLAIHAEEUTY (U AnIAY (Peng et al., 2008) uoulenn (Furlong and Pell, 2001)
Japanese beetle (Klien and Lacey, 1999) (1o uuastumaly (Ekesi et al., 2007) L%’f’)i"l“]fﬁﬂfl’
aunsadimemasldnaessuzmsnigiula waszez1s szesnuen ssezdnud uas

52Oz NANTY (Castillo ef al., 2000; Lazama-Gutierrez ef al., 2000 4@ Ekesi et al., 2002)
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Ay a dy ) Y a [ Y A 1
weswiatii ldina lsaluunasiunaldwiia B, papayae wazuwsnszorgniniszanng
@ {a ¥ J @ a l @ ' -4 a
uuasiuwa inaares1 luguszansuvasiuma ldund 1@ Tugrsduamausiug (use uaz

a dy [ 9 sld'a é’ = 1 [ 1 v J 2 s/dlq
py¥a, 2551) wennntuwasiuma ldmadnaadolinanomsiuguaniug Tnsarnan
¥ o 1w a . . v I W
o1 1FszeznalumsnauiuguIunaIfUnd (Dimbi e al, 2009) TuaaAuToveq
Y 4
ummuwa‘lﬁ’ﬁqa Ceratitis  capitata Wag C. rosa var. fasciventris wona1nil 1¥931
. . U Y a Y [ 2 dy 2 g’/ a A o
M. anisopliae noliinalsa Idsuny Tasndeoinmsignise 4 Tu uwaens 2 siialionsins
v 4
A1eagi 7-100% 1Az 11.4-100% AWEIAY (Dimbi er al, 2003) Imsvuyosiaenar 'l
o Q 4 % 1 % { * d 1
Uszgnd 1nuszezduqvesunasiuma 1 wu davueuszez 3 Fuluszezganeonou
ANLA WU AWTDNBAINUBUTZIZAING1ITINTIANIA IADNAIY LA INITAATIUIY
v & oA A ] o
vyoagaduSeniisasnas1u vy lq (Ekesi et al., 2002) “lmmamuwa"lffﬁqa Anastrepha ludens
dy . . ' Y a v & @ Y 4
(Loew) 13031 M. anisopliae aw1soneliinalsnlansluszezdinuon anud uaz
v 3 o ~ ] 14 8 Jd a aa o [ Y
WAwTe Aanunuunivvesdiles 10° diled/ianans TaoszezaIvuou uazszezanuA
BRI IMIMeazaNoglurIe 37.9-98.75% UA1LT,, 0d1U%9 1.8-6.2 U nazlia1 LC,, ogh
Jd a aa g4 ' '
3.7-4.8x10" alo5/liadans (Ekesi ef al., 2002) UBNINIUFOI M. anisopliae ANMNTDAINAAD
a @ 1 VA @
WqGlﬂﬁnmiwﬂwﬁnwuﬂmmamuwa"lﬁ C. capitata, C. cosyra g C. fasciventris
' 2 o 1 4 { a 2 A
TaglSeuiionTurrevesmssuaumstuguaniug lumadnlng 149na1 Guduin
= YA Yo dy . . Y (% J o Ja =]
15-16  wii wazlumadn 185u¥051 M. anisopliae 1$1701M3TUGHANNUFAUIUNID
¢ g g
70-80 117 (Lazama-Gutierrez et al., 2000) M3 15a1o5v0u%0351 M. anisopliae 1% lanalugil
4 [ a o 1
uranazglitlen adeigudeamnsorildinamsaelunuasiuma lifana C capitata gann

9

4 1 J @ o
msldadeszilidlen nanisldadesne 2 unusiildinsarevosuaIgada 95-100%
dyw 1 &‘ @ Sild'a j’ 1T v oA an 1 &l
uoNMNUGIAIWITIDIeNeAFBINAINAATE 1g AadielnAlinisaienoade  90%
= 14 9 = 1 U j’ v A A j’ "o 9 a
luaesidlen uag 100% luailosurs Faganiimsnieneaeninaulisnnrsegaifilna

\ 2 »
Tasmsmenaae 60% luailesnlen uaz 90% luailesuns (Castillo ef al., 2000)

kA
AT
9 I A 4 . Al A E4Rl
AN UNG WA Meliaceae UFOINONANANTN Azadirachta excelsa Jack.
wiganTa ldluvadounali) eninusuiaeglullszmeadw@onaz i uwinszae'lilda
4 i g 4 X a 4 '
Uszmaou q Tasmsilgnimieidiumsm uazldise Temidudomas aaeavwieomslgnih

@

@ 1ev3N1 BIITNINAN HYMzuATIloU uazeo@IAIIAY (NBITAQUWEMTINYAT, 2539)
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{ o ] a
lutszmaneligzianituisanafeinued 3 viia Ao az1011M8 (dzadirachia  indica
varsiamensis Valeton) A1010WIRY (dzadirachta indica Jack) wazdzia1919%3e ldifien

(Azadirachta excelsa Jack.) (?ﬁﬁﬂ, 2527)

(Y] d
ANHAUZNINGNHAAATVDIATIAIT
Y} A Y A AA A ! ™ ' A 4
Az11919 vIeAuNeN NFoiTena1 9 nulunaaziun TasuouaIuayns
[ 1 aa (A4 4 1 I { < ) 4
11819 (59071 Sentang d2uNAYTud iFon71 Marrango 11l Tai52 drduas e 1414
P ' o 9 < 9
U5z Tewi 1dun wea Yain vazunasas o whviaedes e lilitludeunse wavesazian
I I ] I 1 3 {1 ¥ 2 v W A
aduayulng vagldduasauuaddd duldnlas Tunguiu dudzdununliyiia
1 A Aa d o 9 1 Y A 1
A4 9 azAUNUANNGANANYIB 1IAUGIUTTUIN 30.0-40.0 1wAs ua TUAUNTBIGUINNI
= a dy PR = %’ 1 = = = g A 1 ~ Y
50 1l innugunu 50.0 was e liilumihaiasou nldenFeumimanad iweogluiuda
' Al o A A ' A 3 Vo 9 T Al g ' Y v
wineglunsus lsnldeniimmoou GouseailunuaoudaTlss nshuneudiados uaz
@ 4 I v W I
neosraalyliises o ludluuuuludseney (compound leaf) @OAFAUNU (alternate) 1111y
9
. a [ I
FIWHVUVHUA (pinnately compound) A1 V8152118 20.0-60.0 suANAT YUTINAUTIY
- 2 9 =y 2 ' 2 X v o 3 9 ° '
nszgniarsna asalaumuluiiseudans sealvvubesddunu@aniios 911U 7-11 § YuIA
a 9 1 a A [} =
4.0-42 x 2.0-3.5 yudmas Mulugeselszuia 2.0 Naawas lugesizinsanuugiven
1 e 1 ] [l A g’/ Y 3 o
udnluyuluseuinuiied lulddaau dareluuravasludu q lunuundeadvraniuiu
~ A g A g v Y A g Y 9 1 o A
vouluSsunsatluaauwaniies snduneunilundr lfvevludesndmiuiuiase
(Kijkar and Boontawee, 1995)
naannraaluudlsuesnaeniszunaufeuliviay aenldveueIso Ul
A F) a A = g’; = =
nauKey Muaene1Nszainm 1.0 Nadwas Nvuduazivealnagu nauaene1d sz

a [

Aa Aa o = Y o 4 Aa a @
1.0 ¥aatuas 31UIU 5 nav ﬂWLl“]uﬂﬂﬁiﬁﬂﬁl%@uﬁﬂﬂuﬂTJﬂi%NWm 4.0 yaaluag Nmﬁ’msluﬁ

U

) v 9 < @ o [ (A dy
Guuﬁuﬂﬂﬂqn Nummuamﬂuﬁuﬂnﬁaamma IUIN 10 AU ﬁiﬂﬂa’]ﬂlﬂﬁﬁﬁﬁﬁlﬂu!lﬂﬂﬁu

@ = [ Y

= =K A "y [ Y = Y 1 9y =) ] o
] UBULIWU ﬂ@mag@1u1u ﬂ@idul"llll 3 HOY UAAZHOIN 2 HUY INTTAUNY 1 OU DIUBINTT

Y QU

1A A 1 Y A

A A A ' < ' A o A
mﬂnmmmaaumqﬂamu,ﬂulmﬂm 3uan wauaﬂymzﬂamgﬂugﬂ% HUYIDDOU D e

G_)Q

=

1 [ 2 A 2 1 <
ﬁmsmﬁmn"lwaaaﬂm Waijﬂﬂ'lflclu 3 La'ﬁ)u NoNIINBONABDN @QL?N@QLL@L&@HWQ‘HEH?]MHJH

= =

Y A 3 A~ a = A &l 1
G]Ll]l‘]_] IWORAGTNAUN UALHADIVUIR 2.4-3.2 x 1.3-1.5 IHUALNAT Nﬁf;fﬂﬂJL‘]JﬁﬂﬂﬂuT U

&~

o ¥ a < A v < 2 A g X <
iﬂﬂﬁ%‘ﬂ”lu]lﬂ 13 1 wall 1 waa Lﬂaaﬂnmmﬂmumum Wornuansonnuilie luuaadal
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I @

2 z v { % ! 90‘ { < v
naULIY wagaliiminmagkaas 823 iU duaailivinmasuaaas 2.01 5y
v a J
(aiend uaz 12Ing, 2534)
A a a I 9 ' Y 14
esnnazansasyan Ia ldaluwaiou numudedn1izuadon1d
aa =< ' o o 9 o ) 4 Y 2
a vvnanandvinalugansahdauniulesines lutazaenlsiluemsuazen n
< < < @ o w o 0 {
T dunilssdfunazendiu wa waalfilumsdownuuazfvaunasdag ey dauvesdziai
o YY) v o w o = 9 A A 1 <3 [ < Y] o
hinldtleanuivadagis lanadnga Aediuveunaa asanaanwan (Vinse nazaus,
o & ) < 1 ? o
wihl) antumaihwasazemnldlumansas Jaalsgdun ldvategduuy wu dniuazen
[ o
(neem oil) @1TANALIA (neem extracts) LAZNINAZIAT (neem cake) W1 15H1)52 Toanilums

@

AMIALLNAY

< v
gnBvasmsanamdnazimNinananag

A

% = 1 1 [ d' EY Y 1Y o w [
DYYA (2543) Na1N ansanaazian 1 lunsileany nazmiauuasdagny
r'd
HEANANEUENITOBNHND (mode of action) wazaszansan (efficiency) aouuadldvaiy
= [ d' 14 ]
sunuuluas @y Tasmslasunlasanuaugavesaos Iuuveunadluseninams
a a % ds’
wIAn Inagll
MSHVEINTZVINNMTANATIV
o £ A J dls}w v a A wAa o gi
ANYULNITONONTADUNAINYUNTINAUA AD AaaNITATuNITEVEY
M13a8NA31Y (molt  disrupting  effect)  nagn1swaulasuuilasziiisveannas
4 v
(metamorphosis)  #1590NNTYPIAIAINIHAAONI1TAONATIY AD NQUEAT azadirachtin
[Y] Qo, 1 1 1 4 1 A
A15anA0eNgNT lasasineszuudey 13Me Hieszuuens luuveuad TABIMNILDE184
v s Y
Y3118 ecdysone 118 juvenile hormone HidnBULMIOONYNTH JVAVIINTZUIUMTADN
asveuas i luwasiizlsnialnd (v inse, 2540)
MSHVEININHOINIT
[ I Y ?1}/ a . { a
anyarMITUaITIVEINITAUDINITVDINAY (antifeedant effect) NAADIN
'd '
5anAdIA1 ANHALININANNEIsoengNIINazaT e deagSunan uagsamann
o Y d‘a a 3}/ dydg@‘ (% [ 9J 9 [ d' 9 a
o113 imihidalnd 1 NativuegnudasinnududuvesdIsanaazin 1 aaonaurila
{ I a a . . o g’; (Y
YIN¥01415 AUHANdouUNANNT1T02MAUTNAY (azadirachtin) FUTINITIANAA IV
Y g = [ . . . . . = A o Y
AU EY  TUATZIMIEAIUADINUDILNAY (inhibition of midgut peristalsis) Fanmarii 1

mMideso1msialnanazinasomsnueImisvednadluiga (Bywa, 2543)
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mIaaaNNaNIalumINg lusazmsinlvsamilud
HasoAuaINITalun1selduaznisnangniaiu 1esaineans
a a = ' 9 4 A 1 9 ! ! v !
pza1ANTNAY UHa laonsiaon1sa319e0s lnuitinanomsaaazgnunveod luluislyveq
o a [] P 1 I @
unas M limsnaa ldaatissas aaeaau lunie iausafnesniluda (Schmutterer and
Rambold, 1995)

a A J

a a [ ' {2
63Glﬂml,iﬂ@luﬁ]mﬂuﬁﬁﬂquauﬂiﬂ tetranortriterpenoids aﬁﬂquﬁgﬂu

v J

1 s { o ' s
DUWUT VOITTNQY triterpenoid 1ABAITUOUBLADNNAMNUL C,,-C,, el nazmsueu
A A v v d . 2R A& A 1 . . . . 9
p2APUNMAIVA YU furan ring WNYDLIYNI tetranortriterpenoid (Djerassi, 1994) IGERGERN
a a ~ Y} Y =2 o . . =2
grsozansnAn  Ulaseadenaienfanuans 1-tigloyl-3-acetylazadirachtol %411y
v AA ] < = 1 v A 4 o oA
miﬂizﬂ@uwaﬂmegiumaﬂﬁmm%’n TAglANUULANANAUNAITUOUDZADNA UKW UIN 11
Tagansozs1ausnau 3 OH Wz Tuvmeas 1-tigloyl-3-acetylazadirachtol 3Rz H
1 ?.’, [ A o A v oA 14
VUMM U (Kraus ef al., 1997) aaudadluning 8 (n.) uag (v.) Tagda luiinInemans
A o a < 0 &
aulaneusoanae1ais I-tigloyl-3-acetylazadirachtol USGNTN 4. excelsa ladu5e01n
MsRamsanaieasnaeuaslszneua1ee lumsanaaleinsed HPLC (high performance
liquid chromatography) (H9991n a3 1-tigloyl-3-acetylazadirachtol AUAITOZHIAUTNAY ’E]QJ:%G]

1 H (%} 1 =) Q(
nuanni liernunnsiezuenasainann 1¥uSans 14 (Kalinowski., ef al., 1997)

0 Me0OG
SN O
AcO™
MeOOC

MNN 8 gmimm%’nmmmiazmamﬂﬁu (M) oz a9 1-tigloyl-acetylazadirachtol (V)

AU: Kraus tagaate (1997)
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Y a v J < Y Y 4 (Y] A a
mi‘lwammmmaﬂﬁ:wmmmuqmmmmwa"lmm:ﬁmgwwumu
P

? o <} Y o & ] a A @ 9
Unuaaa a9 usoduganisne lvestidenueulodn'la 49.20%
1 a o Ia [
vazunasduma'ld B. papayae 18 84.10% (171, 2543) IUNT31 (2543) NAFOUAITANAN
<3 1 [ 1 o A Aa o a
WAATLIAFINTAAAY n-hexane NILAVANVAUTY 100,000 HaaNTU/AAT A1W1TDAANT
N919N528211930 1Az 60 1EURLAT IR 82.20% 1AE 75.00% AINEINY IN1IA (2548)
V= £ o "o . . R < 9 v
Vlﬂﬁﬂ‘]sﬂi]‘]/l‘ﬁﬂl‘]_lulﬁq351ﬂ1ﬂlu Culex  quinquefasciatus (Say) wuhduaa a9 9

a Aa Y 1 a dy Y A o aol @ 9 = v ’o’
“]Jigﬁ'“l/l‘ﬁﬂ'l‘WGl‘L!ﬂﬁell‘]JUlﬁq\ﬂfuﬂuiﬂmﬂﬂﬁﬂﬂu1huﬁ$Ulﬂi?i@iJ Fl]'lﬂﬂ'liﬁﬂ‘]sl1INaGl,‘l'!fﬂi“ilﬂ@jﬂ‘Ll'l

@ 9 o o < 9y ' ¥ o Y ) Y @
LAagANLAYITINITY u’llluliJﬁﬂﬁglﬂWGHWQﬁWNWiﬂ‘NWQﬂH'I Llﬁgﬂﬂllﬂq351ﬂ1iyhl@ 100% #3910

3 v ’

? o a { ¥ [ Y [ 9.
wmumuuummﬁﬁ ANUNIATANUAYIANNATIDY DITY HASAWUS (2552) Ul@ﬁﬂ‘]&l’lwﬁﬂ]@\i

]

A o ¢ & ) ) . ¥ v A ua
wa@ﬂmmmaﬂﬁmmmﬂumamugmqmwmu Aedes aegypti (Llnnaeus) ‘mcluwmﬂgummi

v

1 1 2 a @ 4 (% a o s 3
Lla3ﬁﬂ’lWG]qﬁJG]fu‘ﬁflﬂ’ﬁigL]J’l@eU@\leqJQﬁ'lﬂ‘WL]J'J'l MINAANUNTITEANANYIY LATHNAANUNUINU

<] 9y ¥ Yy a o J o a o ¢ Y o <
lua@ﬁgl@'lcb"l\?ﬁ’lll’]jﬂﬂjﬂﬂu@jﬂu’qua']ﬂvlﬂ NARNUNTITENANYTIU LASHNAANUNUINULINAA

) < v ¥ H v v Y o
GAGEERN ffﬂiﬂiﬂ@’E]ﬂQ‘VI‘ﬁﬂ’)ﬂﬂllq@ﬁ1ﬂhlﬂ°ﬂﬁ18llﬂﬂ MAZNULAEANLAYIAY ’]J@\‘]ﬂ‘LlﬂTi

9
Neldvazduginstnoanainly

willasi@en
Y

=1 9 o v A = [ A 1

Bms il Tasdeulunisauguuuas nag lsdagiisniodiseriuiu
? o a = = 9 . o A 9 A
iUt TasReuFIHTURIGA1T emulsifiers F11TDAIDANINAIAAFAY A TnonNIZ06190

g ~ 1 ’.f Y ~ a I
Tu'lina aswaIniio19iden1 white oil ¥30 summer oil WU Tas@ouvariialdiluans

v W

o = Y Lo Y g v o o a o J =
N1 ﬂ')"]fW"]fUl@ u@ﬂFﬂ1ﬂuaﬂ1%lﬂuﬁ’3ﬂ1a3a']fJGI,‘HﬂigU'Ju‘vngﬂWaﬁﬂmmm@\iﬁ'ﬁlﬂnﬂjﬂﬂn

[ A A

dagiy TudszmaInelinisuudivesds white ol w1 1Flumsnruguuuasdagiy

U U

(N8, 2543)

a A

Y 2’ U A 2 % k4 v A
ms‘lmummﬂﬂsmﬂumuqmmmmwa‘lu HASHNAAANINT Y UADU

o =}

=) 9)% v A = (% a d‘
umﬂ%umuﬂimmﬂﬂuﬂixmﬁamgmmm INOAIUAUAATNFNIINIT

! ) Y1 ¥ o
UIMUTUU

Y 1= Y g v o 901 o A =2
AHATNIUIUAUA L f.7.1870 Iﬂﬂi%iugﬂ‘ﬂﬂﬁu1uuﬂ1ﬂ HagHINUNaDaU DNl

o—_

a 1 A 9 1

A = A Aa 1 ul @ A 1 = v & o Y a
ﬂi@lilﬁﬂllllwyﬁﬂllllﬁﬂ uae iﬁ@]qﬁlw‘lfl,mﬁlu"ljmm@El’)ﬂuﬂ‘lflfl“ﬁlﬂ@W‘Hﬂ@W%’@’Jﬂ AU

v Aa IR <

Y o a @ I %’ v A = A a 1 A
uﬂ’)‘ﬂﬁﬂﬁ1ﬁ@li%\‘lulﬂWGJJu1§.°]JNa@lﬂﬂ!"l’lsUfNUWMUﬂIﬂilaﬂiJ ioaanuunyaony 1u

v R o ¥ o o = 9y o = Y A I a
ﬁ%ﬁ]'ﬂuﬁ]ﬁﬂ’lu’lﬁﬂUTH'UJI!ﬂiﬂilaﬂllllfhfﬂ'l'ﬂﬂillluaﬂ Llaguliﬁﬂgwcﬁhlﬂﬁluellﬂlgﬂﬂ'JnJ!ﬂUWB
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1A v 3 o = o 9y %
apfiranad 79 (2542) srvudniniuil Tas@evansainnldaivguuuaddalasass uas
o ¥ o o { Il a o Jdo < ]
Tagdoy TaenaseawnsnininiuilIasdenioglu jundasusidusogllifanuniugu
[ A 9 Q‘{ A v o o o Y = [
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o a o do < . Ao o W A Y o A =
nszUIUMIMgUnandundu3a31 (formulation) yeaasialmaadagie 11wl Tasiaew
A:al) U A:al) tél @ ] [} Yy 2
A1130A3U9N 15 1nAeeen tnasres uenvnidiausnain lvvesnuasldonaie
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(McEwen and Stephenson, 1979) Uszmsduiinis 14iniuil Tasidenniuquuuousouludy
] 1 1 g 7
2619031997919 (Rae et al, 1996) dauluilszmalne 39 (2541) rerunawnsaldniniu
Uasdeuniunudagiialduinnii 20 wiia Tu'ldna du dn fhe nazldaen liflszay
2 @ v 3 o oA = ] [ 9
uenINil 857y (2553) 18wl uTl Tasidenawisoannisng lvvesunasiuma il
B. papayae Tuwinneanlaa Tudeslianis uazlulsuSounaana
< R o < Y ? o a = dal . .
wiulan arsanawaadzinge Wniull Tasiden wazi¥es1 M. anisopliae

~ A a 9 a = [ =3 YR I 9
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J = ada
a6 Qﬂﬂim HaZIIVeUITIVY

1. MIAIENYDI Metarhizium anisopliae

a A

G X . . V4 A A
NTINFOI M. anisopliae T1OWUTF PSUMO02 (11N 9) wuﬂazﬁmmw“lumar
o
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Source df SS MS F Sig.
Treatment 6 1.915 0.319 91.658 0.000%*
Error 21 0.073 0.003

Total 27 1.988

CV =10.00 %
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Source df SS MS F Sig.
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Measures Analysis

Type III Sum of
Source Squares df MS F Sig.
treatments 20928.286 6 3488.048 179.385  0.000**
Error(treatments) 350.000 18 19.444
time 67588.471 4 16897.118 1037.012 0.000
Error(time) 195.529 12 16.294
treatments * time 6047.929 24 251.997 9.391 0.000
Error(treatments*time) 1932.071 72 26.834

Cv=719%
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treatments * time 4.538 12 0.378 21.936 0.000
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Source df SS MS F Sig.
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Total 59 401630.750

CV=48.12%
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3 < [ v I o @
ﬂ‘lﬁ‘l\‘iﬂ]ﬂwujﬂﬁ 18 Lﬂ@glcﬁuig{ﬁﬂﬁ’JuLWﬂ@’Jlﬂujﬂﬁgﬁuﬂl@\uluaqjuu@\i Bactrocera

cucurbitae viaanuaIINATOUN 120 92109 luowlfiians

Source df SS MS F Sig.
Treatment 14 1659.6 118.543 1.022 045"
Error 45 5219.25 115.983

Total 59 6878.85

CV =98.61 %

3 73 do o
Gl”liNﬂ]ﬂNu’Jﬂﬁ 19 ul'e')ims‘uﬁmumwuauﬁmmamummum Bactrocera cucurbitae

naanuaInaaoun 48 ¥ lue luanmisasSou

Source df SS MS F Sig.
Block 3 272.109 90.703 0.313 0.81545 "
Treatment 6 16766.859 2794.477 9.656 0.00008**
Error 18 5209.141 289.397
Total 27 22248.109

CV=36.18%

WO NS = luuananeana

v o

#* ANANDENNTIAIAYBINIETDA p < 0.01



. s { o
ﬂ1§1ﬁﬂ1ﬂﬂ1—!’mﬁ 20 Lﬂ@it%ﬂﬂﬂﬂﬁ]ﬂﬁ@ﬂﬁ%ﬁﬁmﬂLLllaQ’JL!LLGN Bactrocera cucurbitae

o 1 ~ ) A
vaanuasnaaoui 48 ¥ Iualuannlsasou
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Source df SS MS F Sig.
Block 3 0.857 0.286 0.562 0.64665"°
Treatment 6 1.714 0.286 0.562 0.75450 ">
Error 18 9.143 0.508

Total 27 11.714

CV =230.55%

Y 2 do o
ﬂTiNﬂ]ﬂNu’Jﬂﬁ 21 Lﬂa§gmuﬂﬂﬂLzﬁ'ﬁzﬁmamumauum Bactrocera cucurbitae

(% 1 d' < A
waanuaIsnaaeun 48 ¥ 1ua luannlsasou

Source df SS MS F Sig.
Block 3 297.826 99.275 0.358 0.78404"°
Treatment 6 16742.719 2790.453 10.061 0.00006**
Error 18 4992.424 277.357

Total 27 22032.969

CV =36.14 %

d‘ S 3 d v 9 ~ (Y] I v o o
A1TNNANUING 22 Lﬂ@ﬁl“ﬁu@ﬂﬂllﬂﬁzﬁil1/][111Wﬁ”unﬂu@’)i@]u’lﬂm@quuﬁqjullﬁﬂ

Bactrocera cucurbitae idanuainaaaui 48 32 TualuaninIsasou

Source df SS MS F Sig.
Block 3 47.536 15.845 1.195 0.33990"
Treatment 6 3861.857 643.643 48.533 0.00000%*
Error 18 238.714 13.262

Total 27 4148.107

CV=142.82%

W NS = luuanaaneana

9

#* ANANDENNTIAIAYBINIETDA p < 0.01
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4 72 & o 3 v 4 w o
ﬂﬁNﬂWINH’Jﬂﬁ 23 Lﬂaswu@miwwumJummmﬂﬁmmamum’mum Bactrocera

cucurbitae NANUAINATOUN 48 32 Tua TuannIsasou

Source df SS MS F Sig.
Block 3 138.714 46.238 0.154 0.926"°
Treatment 6 14767.929 2461.321 8.214 0.000%**
Error 18 5393.786 299.655

Total 27 20300.429

CV=3897%

Y ° v 3 o [
C"l'lﬁ'l\‘iﬂ]ﬂﬂ?—!?ﬂﬁ 24 mmummmamwmj’:ﬁzﬁmmuummum Bactrocera cucurbitae

naAnuraINuasnaaoun 48 ¥ 1ue luannlsusou

Source df SS MS F Sig.
Block 3 74.107 24.702 0.343 0.795"
Treatment 6 2693.929 448.988 6.233 0.001%**
Error 18 1296.643 72.036

Total 27 4064.679

CV =33.51%

Y ° v & o [
ﬂ1§1\1ﬂ]ﬂNH’Jﬂﬁ 25 TUIUANANTUNAT O TS TUVDUNAITULAL Bactrocera cucurbitae

naanuaInaaoui 48 ¥ lue luanmisaSou

Source df SS MS F Sig.
Block 3 151.25 50.417 0.411 0.747"
Treatment 6 5096.5 849.417 6.926 0.001%**
Error 18 2207.5 122.639

Total 27 7455.25

CV =49.23 %

Wl NS = luanaanwana

% 10NA19987191

Y]

oA EIN1ada p < 0.01



3 3 o o 3 o o
ﬂ1‘§1ﬁﬂ1ﬂN‘i—!’Jﬂﬁ 26 Lﬂaﬁcﬁuﬁaﬂmumm”;mmaﬁmmammmuum Bactrocera

cucurbitae NAANUAINATOUN 48 32 Tua TuanmnIsasou

Source df SS MS F Sig.
Block 3 15.286 5.095 0.12 0.947"°
Treatment 6 28.214 4.702 0.11 0.994™
Error 18 763.214 42.401
Total 27 806.714

CV=6221%

Wnemg NS = luuanaanieana
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Sabouraud dextrose agar yeast extract (SDAY)

Dextrose 10.0 N3N
Peptone 2.5 nsu
Yeast extract 2.5 nsu
Agar 20.0 N3N

ih 1.0 an3

Sabouraud dextrose yeast extract (SDBY)

Dextrose 10.0 n3Y
Peptone 2.5 n5u
Yeast extract 2.5 NN
i 1.0 ans
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