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Anwmaiipmesumsieatlasiurhiauwsedngnaeliineein
Study on Spraying Techniques for Controlling Orchid Insect Pests

wnBed YayTaln? sy nufia Isyy tendwon
85959 wessTusaY uay RFIM wandy
Pruetthichat Punyawattoe!’ Damrong Wechakit? Jeeranoot Ekamnuay"

Sunchai Pechtamaros” and Siriwipa Pholtree?

Abstract

Spraying techniques for controlling cotton thrips; Thrips palmi Karny in orchid
nursery of farmer at Amphoe Sam Phran, Nakhon Pathom province during July to
September 2009 were investigated. RCB design was planned and trials were repeated with 6
treatments and 4 replicates. Treatments were high volume, motorized high pressure
knapsack sprayer using hollow cone nozzle where the spray pattern was generated by
separate core and disc. Rates of application were 120, 120, 160 1/rai, swath widths were 0.5,
1.0 and 0.5 meter. Very low volume treatments were applied with CDA (Controlled Droplet
Application) applicator attached with fan (Turbair) at 6 1/rai with 05 and 1.0 meter swath
width. Both high and very low volume applications were compared to untreated control.
Emamectin benzoate (Proclaim 1.92% EC) at 20 ml/20 1 of water was sprayed every 4 days.
Cotton thrips were counted on 25 flowers of 25 different stems per plot, before application
and 4 days after final application. From these trials, it was found that the control of cotton
thrips of all high volume treatments were equally effective. Thus application of 120 1/rai
would be the optimum rate, providing a saving of 25% when compared with farmer’s rates.
Very low volume application with Turbair sprayer provided equally effective control and

also reduced the use of insecticide by 25%, as compared with farmers’ method. Furthermore,
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both the high and very low volume applications at 1.0 meter swath width reduced

application time by 2 ~ 4 times when compared with spraying at 0.5 meter swath width.
Key words: Spraying techniques, Thrips palmi Karny, orchid
UnAnED

vhmsAnsmaianmawussioofuidamaswing, Thrips palmi Kamy Ty ndels 4
sundislifupsinunsns sunasuwe i Soniaunsusy sevihadou nangie - fueneu
2552 ¥NT1SAREY 2 ASS 1IUKLMINARBULUL RCB & 4 91 6 N353 A WuaTsuuuthunn
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i (disc and core) NFmT W 120, 120, 160 &n3/l8 FrwAuN UL IMLETS 05, 1.0 ey 05
WS wavWuasuuuhiieeinn Fiuiadeunuans CDA (Controlled Droplet Application)
Usenauwseay (Turbair) 7 swsmiu 6 dm3/l3 Feanundownwuss 05 uay 1.0 wes
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20 TadAns/AN 20 Fng WU 4 Ju AsIRfUmRLa I 25 Yo/ ulasen (dpaznan)
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aaal

T#n990337 1 war 3 MWramuuinnid
ns93357 2 o 25 whlnwuseand (Table 3)
waznsauizd 3 feduitueginumans Bald
fasugenit FulduBunuasdesiumdn
Amgpiplsunnndt nesudsh 1 uay 2 fo 33
wadiBund Taws 3 9935 Wanmmina el
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a05 MunssviBlinuss Fuwumielnmie
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(insecticide resistance management)
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WORANITUNITWUANTHN U NASUBSLN RTINS oR
Lﬁ@iﬁmaﬁﬁ%vﬁumaﬁmﬁmLﬁmﬁumaﬂmﬁ”mq
arnnsdidanannil Tuarilfinaslnaing
ANATUNIULADE 1979159 Avaiiluating
fvlunsiinun NMIANLNGNUBIAITHIUNAY
ATNULUINNNITIANTATUUNAIUDS IRAC

(insecticide Resistance Action Committee)

nHNAUUNATR LKA NNalnNTaan
qmcﬁ‘r“]ﬁv:fwm 28 NG (Anonymous, 2009)
%qw:ﬂ.ﬁﬁﬁmﬂmﬁ‘lﬁuwiﬁ”lunqﬂﬁﬂ"qLLu::'LIﬁ
lunasldanseiusasiineasnasaly

guazdnIIven U9 29 aufudl 1 wnsay - UL 2554

@n&1981980

19y 1ufia, 35yy Land iy, wondud
YryTaln, 8998 mwuas3ausa way
839 wamd. 2551, AnwUseinsnw
28y ULEM fiamstlosiufidnuuay
Angndeliuiosdn. s198 a0y
FFudeafin. 33BN AT,
57 .

5w, 2547. naaldl. nawdvimsinuems. Tas
RudguuuannsninIsinens uiy
Uszmelny. nquwme. 152 nih.

wavSwIA Yoy Taln, se efie, Sy 1en
U3, 89578 WUIEITUTR, uae
8390 wams. 2552, Anwimpiianig
Wuasifionatiasfurhdnuuaedng
ninelduieedn. T s199uweeu
TuUsedT 2552, duinITuwmun
N19819NYINY. NSUTBINITINENS.
11 wih.

Iwena $muative, sse ghs, Fayy
enguy, suysol veeans, nse
WIUYIIA URzaNYIY BTN, 2543,
wadansldarstaeiuidndngiy,
WNR19IVINSNBYAgUA LA RIINeN
NIIWINANBAT NJIWW, 177 wih.

frnoFTEgAanIsINens. 2552, afinig
suppnrennaivldan. U 2550-2552.
www.oae.goth/oae_report/export_import
/export_result.php




ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 249 No. 1, January - June 2011

Anonymous. 1998. Pesticide Application Matthews, G. A. 1979. Pesticide Application

Manual 2" edition. Department of methods Longman, London. 334 p.
Primary Industries. 154 p. Matthews, G. A. 2000. Pesticide Application

Anonymous. 2009. IRAC Mode of action methods 3™ edition. Blackwell
Classification V 6.3. July 2009. Science. 432 p.

www.irac-online.org.

Table 1 Average number of cotton thrips (insect/flower) from counts of 25 flowers/sub-plot
sprayed with emamectin benzoate (Proclaim 1.92% EC) under various application
regimes in orchid nursery at Amphoe Sam Phran, Nakhon Pathom during July to
August 2009

No. of cotton thrips (insect/flower)

Treatment  Pre- Post-application (application no.) ¥
application 1 2 3 4 5
HP 1Y 0.87 033a?  038ab 014 a 0.19 a 020 a
HP 2 090 0.37 ab 047 b 017 a 0.10 a 014 a
HP 3 1.10 032 a 031 a 014 a 013 a 025 a
Turbair 1 1.07 0.56 bc 053 b 013 a 0.19 a 0.06 a
Turbair 2 1.03 034 a 052 b 012 a 013 a 0.09 a
Control 1.02 072 ¢ 074 ¢ 079 b 038 b 074 b
CV (%) 22.56 30.74 2045 3948 45.06 6217
V'HP 1 High volume application with motorized high pressure knapsack sprayer; 0.5 m swath width at 120 1/
rai, ad. at 2304 g/rai
HP 2 Same as HP 1 but 1.0 m swath width
HP 3 Same as HP 1 but application rate at 160 1/rai giving a.. rate of 3.072 g/rai

Turbair 1Very low volume application with Turbair sprayer (restrictor size 0.9 mm); 0.5 m swath width at 6 1/
rai, giving ai. rate of 2304 g/rai

Turbair 2 Same as Turbair 1 but using 1.4 mm rate controller and 1.0 m swath width

¥ Figures in the same column followed by the same alphabets are not significantly different at P=0.05% confidential level,
according to DMRT
¥ Spray application every 4 days.
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Table 2 Average number of cotton thrips (insect/flower) from counts on 25 flowers/sub-
plot sprayed with emamectin benzoate (Proclaim 1.92% EC) under various
applicationregimes in orchid nursery at Amphoe Sam Phran, Nakhon Pathom

during August to September 2009

No. of cotton thrips (insect/flower)

Treatment Pre- Post-application (application no.) ¥
application 1 2 3 4

HP 1Y 031 019 ab¥ 015 0.15 ab 012 ab
HP 2 0.35 0.28 ab 0.13 0.21 ab 0.09 ab
HP 3 027 026 ab 0.12 0.10 ab 005 a
Turbair 1 0.26 015 a 0.07 0.18 ab 0.06 a
Turbair 2 0.34 021 ab 0.15 0.06 a 0.07 a
Control 0.27 038 b 021 027 b 019 b
CV (%) 830 893 698 8.4 5.69

Y'HP 1 High volume application with motorized high pressure knapsack sprayer; 0.5 m swath width at 120 1/

rai, ai. at 2.304 g/rai
HP 2 Same as HP 1 but 1.0 m swath width
HP 3 Same as HP 1 but application rate at 160 1/rai giving ai. rate of 3.072 g/rai

Turbair 1Very low volume application with Turbair sprayer (restrictor size 0.9 mm); 0.5 m swath width at 6 1/
rai, giving ai. rate of 2304 g/rai

Turbair 2 Same as Turbair 1 but using 14 mm rate controller and 1.0 m swath width

¥ Figures in the same column followed by the same alphabets are not significantly different at P=0.05% confidential level,
according to DMRT
¥ Spray application every 4 days.
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Table 3 Details on application rates, swath width, rate of active ingredient/rai and

spraying time

Trial No. 1 (13.5 x 2 m/subplot)

Application Swath Amount of | Spraying Walking Flow rate
Treatment rate width insecticide time/rai speed (1/min)
in
(I/rai) (m) (m]/rai) (hr:min) (m/min)
HP1-DC, 120 05 120 1:39 32 12
HP2-DC, 120 1.0 120 0:39 41 Shil
HP3-DC, 160 05 160 1:47 30 1.5
ULVA 1 (09) 6 0.5 120 1:58 27 0.05
ULVA 2 (14) 6 1.0 120 0:57 42 0.105
Trial No. 2 (9 x 4 m/subplot )
Swath A t of | Sprayi Walki
Application v?ra . mou.n. : Prayln‘g atang Flow rate
Treatment (l/rai) width insecticide time/rai speed (/min)
(m) (ml/rai) (hr:min) (m/min)
HP1-DC_ 120 05 120 1:35 32 12
HP2-DC, 120 1.0 120 0:39 41 31
HP3-DC, 160 0.5 160 1:23 30 1.5
Turbair 1 (0.9) 6 05 120 1:58 27 0.05
Turbair 2 (1.4) "6 1.0 120 0:57 4?2 0.105
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mashnumulieu Anagyrus lopezi LﬁamuquLwﬁmsﬁuﬁ’uz\i"mzwé’nﬁﬂuw”
Introduction of the Parasitoid, Anagyrus lopezi, for Biological Control of
Pink Cassava Mealybug; Phenacoccus manihoti Matile and Ferrero

diws Shoi ¥ Usednas wermune? s heedy ¥ 98 gomnm Y
a5z Wnadun ¥ i wisuey ¥ uay wRednd Javqd ¢
Amporn Winotai ¥ Prapatsorn Chaykumhang  Rojana Waijaroen  Chalida Unahawut
Isara Putasimma * Watcharin Lamkom * and Teloengsak Weerawut ¥

Abstract

The outbreak of cassava mealybug in 2008 had affected the production of fresh
cassava tubers, manufacturer as well as the export of cassava products. The study revealed
pink cassava mealybug, Phenacoccus manihoti Matile and Ferrero
(Homoptera:Pseudococcidae) to be the cause of such severe damage. The parasitoid,
Anagyrus lopezi (Hymenoptera:Encyrtidae), from Republic of Benin was, therefore,
introduced into Thailand and safety test for this mealybug controlling was conducted. The
experiment using 6 beneficial insects and 8 insect pests found only A.lopezi to have high
host specificity to P. maniholti. Under laboratory conditions, Alopezi had life cycle from
egg to adult ranging from 11-25 days with the intrinsic rate of increase of 67 offspring/
female. The field efficiency tests of the parasitoid were undertaken during 2009-2010 at 3
locations namely: 1. Rayong Field Crops Research Center (350 rai), 2. Institute of Cassava
Development (Huabong) of Thailand and the area of 25 villages in Huabong, Amphoe Dan
Khun Thot, Nakhon Ratchasima, and 3. Khon Khan Field Crops Research Center (200 rai).
The total experimental area was 35,150 rai. The results showed A.lopezi to be the most
efficient control agent of P. manihoti. The technology was then transferred to 26
governmental and private sectors where the results were expanded in terms of colonization
and releasing of A.lopezi for P. manihot controlling,

Key words: parasitoid, Anagyrus lopezi, Biological control, pink cassava mealybug,

Phenacoccus manihoti

&

Y nufiguardniinen duindseiannnseninniiy nadeimasinens anANT NF9MWY 10900
¥ Entomology and Zoology Group, Plant Protection Research and Development Office, Department of Agriculture,
Chatuchak, Bangkok 10900
Y udiduiinlduouuniu a.fipvuauniy auouwil 40000
# Khon Kaen Field Crops Research Center, Amphoe Mueang Khon Kaen, Khon Kaen 40000
¥ quidufialsszues o 1flassvang 4.9x889 21000
* Rayong Fleld Crops Research Center, Amphoe Mueang Rayong, Rayong 21000
o snaitAsER EGannns0ens 4530 ngamwy 10900
Bssamhilnsiitie, Depariiisntof Agriculture, Chatuchak, Bangkok 10900
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Table 1 Data indicate locations, duration of parasitoid releasing and number of parasitoid,
Anagyrus lopezi released to evaluate the efficiency for control pink cassava

Mealybug; Phenacoccus manihoti

Diiationes? NG if Infestation of pink cassava mealybug
. parasitiod released Before After
Eocations releasing parasitiod parasitiod releasing Parasitoid releasing
M/Y) (Pair)
1. Rayong FCRC | Nov. 2009 1,158 >50% of pink cassava | Less number of pink
Area (approx.) Dec. 2009 1,206 mealybug infestation | cassava mealybug
450 Rai found on cassava field have been found in
cassava field from
2010 until present
Total 2,364
2. Institute of Jan. 2010 400 Almost of cassava plants | Less number of pink
Cassava Feb. 2010 1450 had found differently | cassava mealybug
development Mar. 2010 3.877 damages of pink cassava | have been found in
(Huabong) Apr. 2010 50,754 mealybug ranged from cassava field from
and 25 May. 2010 11,295 <25 to >100 insects per | 2010 until present
villages of Jun. 2010 111,004 shoot
Huabong district
Area 34,500 Rai
Total 178,780
3. Khon kaen Jan. 2010 300 Found seriously damage | Less number of pink
FCRC Jul. 2010 1,400 of pink cassava mealybug | cassava mealybug
Area 200 Rai so that 2 sprays were | have been found in
applied but still found the | cassava field from
damage and also | 2010 until present
increasing infestation of
thrips, red mite, whitefly
and scale insect.
Total 1,700
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i ] j . Figure 2 A parasitoid, Anagyrus lopezi is parasitizing a pink cassava mealybug;

Phenacoceus. manihoti
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msshsdensmwsewilolnlf; Exallomochlus hispidus (Morrison)
w8 Planococcus litchi Cox (Hemiptera : Pseudococcidae) ﬁ’mgﬁ?}ﬁ'ﬂﬁ'ﬂuﬁﬂﬂ
Detection Survey of Cocoa Mealybug, Exallomochlus hispidus (Morrison)
and Planococcus litchi Cox (Hemiptera : Pseudococcidae),
Quarantined Insect Pests,on Longan
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Abstract
Detection surveys of cocoa mealybug; Exallomochlus (Cataenococcus) hispidus (Morrison)
and Planococcus litchi Cox, quarantine insect pest, on longan were carried out at Chiang Mai,
Chiang Rai, Lamphun and Chanthaburi provinces during 2008-2010. It was found that 8 species
of mealybug damaged longan fruits .They were Pseudococccus sp., Ferrisia vergata (Cockerell),
Planococcus lilacinus (Cockerell), Planococcus miner (Maskell), Planococcus sp., Dysmicoccus
neobrevipes Beardsley, Maconellicoccus hirsutus Greend and Nipaecoccus sp. However, there

were no occurrences of E. hispidus and P. Litchi.

Key words : detection survey, longan, cocoa mealybug, Exallomochlus hispidus (Morrison),

Planococcus litchi Cox
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Ao Pseudococccus sp., Ferrisia vergata (Cockerell), Planococcus lilacinus (Cockerell),

Planococcus miner (Maskell),

Planococcus sp.,

Dysmicoccus neobrevipes Beardsley,

Maconellicoccus hirsutus Green, Wa% Nipaecoccus sp. Waliwunsasasuosmasudonin

E. hispidus W8¥ Planococcus litchi Cox

Awmdn :  nsssadentian §ily wlsulslnld  Exallomochlus hispidus (Morrison)

Planococcus litchi Cox
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Table 1 Identification output of mealybugs collected from longan growing areas of

Chiang Mai, Lamphun and Chiang Rai provinces, June - July 2008 and 2009

Survey point

(No. of plots)

Scienctific Names

Year 2008

Year 2009

Chiang Mai (25 plots)
- Phrao (3)
- Chom Thong(6)
- Doi Tao (2)
- Hot (2)
- Saraphi (3)

- Hang Dong (2)
- San Pa Tong (3)

- Mae Wang (2)

- Doi Lo (2)
Lamphun (18 plots)

- Wiang Nong Long (3)

- Pa Sang (5)

-Li (4)
- Ban Hong (3)
- Mueang Lamphun (3)

Chiang Rai (8 plots)
- Phan (8)

Planococcus sp.
Planococcus sp.

Planococcus lilacinus

Planococcus sp.

Unidentify Name *

Unidentify Name ¥

Pseudococcus sp.

Planococcus lilacinus

Unidentify Name

Unidentify Name *

Unidentify Name *

Unidentify Name *

Unidentify Name *

Unidentify Name *

Planococcus lilacinus

Unidentify Name *
Unidentify Name “
Unidentify Name *

Unidentify Name ¥

Planococcus sp.

Planococcus lilacinus

Planococcus lilacinus
Planococcus miner

Unidentify Name *

Planococcus lilacinus

Planococcus lilacinus
Planococcus lilacinus

Planococcus sp.

Unidentify Name *

Planococcus lilacinus

2 Due to incomplete sample collection
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Table 2 Identification output of mealybugs collected in the longan growing areas of

Chanthaburi province, January 2010

Survey point Scienctific Names
(No. of plots)
Chanthaburi (50 plots)
- Pong Nam Ron (32)

. Ferrisia vergata

. Dysmicoccus neobrevipes
. Maconellicoccus hirsutus
. Planococcus lilacinus

. Planococcus miner

1
2
3
4
5

- Soi Dao (18) 1. Ferrisia vergata
2. Dysmicoccus neobrevipes
3. Maconellicoccus hirsutus
4. Planococcus sp.
5

. Pseudococcus sp.
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BAneuasmsseunuoouuneuNalsl; Bactrocera correcta (Bezzi)
Biology and Infestation of Guava Fruit Fly; Bactrocera correcta (Bezzi)

dyaydli A3a1 Y Amen Uaenrayd Y uar indeulng S5m0 Y

Sunyanee Srikachar * Wipada Plodkornburi ¥ and Kriengkrai Jumroenma ¥

Abstract

Biology and infestation of guava fruit fly; Bactrocera correcta (Bezzi) were
conducted both in the laboratory and field conditions during 2004-2005. In laboratory, the
adult female laid eggs singly or in group of 2-3 eggs after her preoviposition period of 21
days. Egg stage lasted 39.7342.04 hours averaging 409.78+190.39 eggs/female. Percent egg
hatching was 91.80%. Larvae had 3 instars. Total developmental period of larva was 5-6
days averaging 5.09+0.56 days. Pupal period averaged 8.88+0.52 days with the range of 7-10
days. The longevity of adult female and male averaged 98.70+31.87 and 85.80+26.20 days,
respectively. Total developmental period from egg to adult was 116.20+3.20 days. Life table
study of guava fruit fly revealed the mortality appearance of the first instar to be
remarkably high to 3399%. The second instar had the highest survival rate of 96.70%.
Survival rate decreased as stage and age increased. It was found that survival rate of adult
from egg was 46%. The survey on natural enemies showed that there were 6 species
attacking the guava fruit fly, B. correcta (Bezzi). Those were adult predators namely,
Argiope catenulata (Doleschall), Clubiona japonicola Boes. et. Str, Hylyphantes graminicola
(Sundeball), Pardosa pseudoannulata Boes. et. Str. and Eriovixia exeelsa (Simon),
Diachasmimorpha longicaudata (Ashmead) was shown to be larval parasite. Infestation of
guava fruit fly was studied in the field using Steiner traps. In 2004, at Chon Buri province,
4 species were found as the dominant species in the ranking order from the most to the
least which were B. correcta, Bactrocera dorsalis (Hendel), Bactrocera cucurbitae
(Coquillett) and Bactrocera umbrosa (Fabricius). At Nakhon Pathom and Ratchaburi
provinces among the 4 species, B. correcta was found at the most followed by B. dorsalis,

Bactrocera carambolae and Bactrocera papayae. The greatest infestation of B. correcta was

Honguiiguasdniven dninideinnnnisendnefiy nsudminisinems IWANT NF9WMW 10900
"'dlo ~and Zoology. Group, Plant Protection Research and Development Office, Department of Agriculture,
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encountered in June. In 2005, Ratchaburi province, 3 species were found at the most in the
following orders B. correcta, B. dorsalis and B. carambolae. Guava fruits at the ageof 7-56
days were shown not to be damaged by B. correcta. However, the damages were revealed

from the age of 63 days on.

Key words : guava fruit fly, Bactrocera correcta, biology, infestation

UNARLD

s AN I uREINSIEUAYas e el Bactrocera correcta (Bezzi) evinvd
w.A. 2547-2548 TudpeufuinIsnguiguazdnyive, FuInIVeWmuINIga SNy wazkUay
ﬂaﬂm\ja\jmmmm UATUTY WREIIYUT waﬁmmiuwa\mgummﬁamumLaz\m 24.81+3.23
poFnEalya uarANTLS NSy 91.0741.40 WodiBud WuFRN Al BUTUA KR
Wugdleany 21 Fu Taeolyduaaipivng viongue az 2-3 Wog fadly 1 57 ssnsaneldls
232-754 Woy @aw 409.78+190.39 Was HiwadBuinisin 91.80% Tz zuzlafiunm 36-48 Faluy
Ray 39.73+2.04 $lug Sregvioudl 3 svpy Auna 56 T &Y 5.09+0.56 Tu TYHLFNUA 7-
10 % Ry 888:052 Tu FfuTumAdiefiotudy 56-144 Tu Ry 9870+3187 T uazaifiu
Jywadfoiudy 48-122 Tu A%y 858042620 Fu FsrernamaurlaudeifuTenay
116.20+3.20 4

10T (life table) vovunmyfumallluammnarSeammUT wiauTefl 1 Jomams
mugeiqn Ao 33.99 Woddud muenied 2 f8wensrentingeiige Ao 96.70 Wasdus
WRLNISTORTINAILARAYAINIUUAY ma‘wmmm Tnunuinlasilamasondusifiuiy 46.00
Wasidus ﬁfmgﬁ'ﬁmﬂma\mmmuwalwmﬁwwuu 6 ¥fim Ao uwnuidyunuou
Diachasmimorpha longicaudata (Ashmead) WWNRIgIe8ehUDY W ENA GG, Argiope
catenulata (Doleschall) usvyug; Clubiona japonicola (Boes. et. Str.) LLNﬁHNTHLLNu;
Hylyphantes graminicola (Sundeball) LL%J\nJﬁ,JE\]ﬁﬂﬂT Pardosa pseudoannulata (Boes. et. Str.)
wRz WYy Eriovixia excelsa (Simon) dhaneszazihlin iy

ﬂ?i’iw‘U’l[ﬂ‘?.IE]\jLL%JE\]\TJ‘LANE\]I%W]E\]W]@THE\I’JHN‘N TaunsfnserusnuuasTunalivuy
Steiner wUash 1 (Funatude Jewinvays) wuusauTunald 4 viin Iawwu B. correcta
mﬂw&maua\jmlﬂu B. dorsalis, B. cucurbitae W8y B. umbrosa fruudaedt 2 (Fno
auwT ForTnungUsy) uasuUaud 3 @Gwnelwdiin Fentnsmyd) wuusasTunald 4 ¥
Truwu B. correcta %J’m‘VlE\lm s5p9a9Nu B. dorsalis, B. carambolae UWREB. papayae UBNIN
uwwmﬂum\ﬂLmaummauumiﬁwmma\jLLuamuwfﬂmum B. correcta mw&m ::\h uTuﬂ 2548
wavsnandin dewiaswyd wuunasTunalsl 3 ofin Inuwu, B correcta SaRARRAEURE




37198197 uREERI IV T 29 afuft 1 Jung1Aw - Hnuew 2554

S . ! ' = = P} s 2/
W B. dorsalis uag B. carambolae uagwuiihwhoiiouiiguisuiimsssunuosusaeiunals

viln B. correcta gofign szwemsinhansnSonasuaiusalivsingh biwunsdhyias

vavuavTunaliiln B. correcta TunarSoey 7-56 Y widimudanansotenydous 63 T

Dl
AINAN

A

wuayunaliTuduimga Aol
Hava1euiln Inumwizag1odonedodums
HintinuAmoemisgs (uiitesluns
uilne wavdnliufiersugiafivhselas Bn
viouRuigfnennlunsgunanlusme
gusiodsema wiilosainmsugnlinalu
UsewmralneUssaududamnisdyiaiuuag
unagunalll viiiuawdndemouaznunn
INE InwnsnTdauteviuisafuteuuay
ndonsifiuiie Budunsiuduguluns
W8N Ysznouduluniatioeturdniinisle
aseuvaEsaaefus B RnNaIuEy
Aty dewaliiinatlymaisiunngvly
HRHANULRLANIWLIREDY WBNaINdiTana
Aadgmiuiniufisuaygnlduirdaviie
Andumenisfaindsema wu g
InIgowEn nguannwelsy soainsidey
Buaud nwRld v werdu Husuy
MIIAMSUU R TUNR TR sz AuR R LTE
NsfmuIzan dIuannIuEsnIYay
WaNRRUazlANRnAnATn A WRTEAITY

ABINISUDIARIR
yfinvpvuNa UK TR uya uHse
soon and @antelo (1965) 18U IIWY

Wi TuNald, Bactrocera correcta (Bezzi) 87N Mssrum

WNRYTUNRISUTn Dacus dorsalis WRe
87U Wongsiri (1991) wu
wuavTunaldufin D. dorsalis wanaing

Dacus indica

Allwood et al. (1999) WuusRYTUHAlTITR
B. correcta, B. carambolae Waz B. dorsalis
UadudAnyiiedosiuniaasy vl
wiasTunald Ao gompll Anudu uazuay
s fufledenAuvpsunas funaliusazein
frnyunnsofulumuanwiIngay st
FulavinisdsiasinvevunasTunafuay
Argesuefiluuvaougnefemudisigg
NRDAIWIINITANYITDYRUB RN TUNE 3]
Hanr9d g 13nen UWHLYIINITUNTTTUIR
Walddudayatugniunimisnmatasiu
MApAvaN Warivanuiumuusy
NaNAnLaETHANRENT AN HeEINATIY
FOINISUDIRRIR

gUnInluasiENIS
1. mafnuiiinevasunssiunalioiin B.
correcta YMIAUTIUTINUNRYTUNA (RN
AIUATOUUAIINEATNT TUADIIUNTIY
Jondaunsugy dunathuly Joninway3
uaz gunatwdin Fowinreyd Tnediune

WSupnuuReTuRAl A B LE I B B sE
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Tukesufuimsnguiguazdnringt  din
FHuuarAmuINITeISnRY aunseioidus
Wty aniiinaswunstinue e sl
Sloldusaetunaldsfin B, correcta F9rian
Lﬁya\mamﬂ’uﬁ:rﬁiaaulﬁjuﬁ 1 (F) wiaantihy
FIdINNSANY119358 T nuA 119198 IRy
Sepesnee UuKaHSIaRFT

srerld Anwioguazdnainisiln
(hatching rate) vould (ae@ulilduunsyne
nspefifinudy wdnfulBBluaudends
wavaniuiinisnsiatuduIua TN
pananlmn 6 $alus v 5 919 sz 100 Wag

FTUTVUDY ANWIDIYURLNNEUEYDY
nuauturee Inudnwisinuusy 100 #2
warAnw1dnsinisoysanvasiueulayld
VUBU 459 51

TUTANUA AN aTguReaNEMLYDg
FRWAlREANHIAINANUWE 90 FNUE wagyiins
Anwrdnsinsindusifutelnafnerain
FINWE 267 FNWH

seugiumudy Anwieiedy nsway
Wug mareld uazdnuoeuasdfiuty Ty
THunauTunalisiuam 20 4

wanaNinMsaTasazfusiuTy
Angsssuviffivhatsunaviunald B
correcta anunaaUgndss Tuuwlavyay
WNBAINS AEIINITIINISSuunTinLay
Tufinduuiiny
2. msAnwInanIssEUIRTBYKMasTuNald

21 n19ANWI0ANITITUIRNYDY
wuaoTunaldl B. correcta YmaRAsiUSN
wuRYTUNAlIWUY Steiner Fumaluuuiufiou

§18%U815 methyl eugenal WENRITRIUNAY
malathion (lau13A 83% EC) Tugna 41
ToeUBums 1w 8 Ausn/iud 118 Taeh
TueamlunsowuvpufiunFfiseiuaiiugy
Uszana 1-15 wng Ausseasiusalduiy
Fneonyndav udeaniuviinisdiuun
BRGNS TN

22 NNSANYITEYLNISYIRIBYD Y
wiaeTUKAl B. correcta vinmaiiunarSsly
TyuLHY INFIUNSINERDRSI38DUNTT
yanvpvwsay FuKalinndUnm ufinyiln
F1u FdumAduazwAdyeauun R iy
waldifiwu USuromhdy gomgfl uas
AsBuRLYn S

NANISNARBYLRLITISO]
1. MmsAnuIFinevesuuaeiuualiiviin B.
correcta

1.1 29358 Imvasuuaeiunalsl B.
correcta Flun1sAnw T WA, 2548 o
asujuRnsngniguazdniing §uinidy
WREWRIUINITEITNUIRY NJINWUNIUAT
Tnefigompiiaiy 24814323 auriga@ys
91.07+1.40
IINMTANYITIINY B9 B.

LarAHEUT NS R
wWosBud
correcta UUHRHSIRR wuiwmim%mﬁﬂm
youunaurilatiulvoanidu 4 seue Ao
seegld  FufuTommdeazneldd
Woulhedq winungus az 2-3 Wauluwa
{59 Fnanfiayszannd 20-50 Safiwns T
fanmfnduiuasdiounay sUs19R§IEwa
n&y fowiedn Walndilnasddinagy




wnanFmiy 027+0.03 fafwnT el
1.13+0.90 fiafwns szuzluiuia 36-48
g TufiadiBudnisiinguliy 91.80%
(Table 1 uaz 2)

FTUENUBY  VUBUTANYIEIILNAY
ethy Bifln dawhiidnuoeJunzuaudo
g5 Wadneananlludg srsaladini
Junzaafidiinae suiasidiniiaiy
0.30+0.03 fiafums 811ady 1.28+0.13
TARWRT FVUBNRR R lRYNSE ARSI
wuaudl 3 To wusulnfudaunssindie
@Ry 1.95:0.08 SRFWINT YRR 8174037
fafwng vuouluseeiliidnuoefime Ao
favuaug w10 diafmldlnadseuias 30
wuRwnT nsenfdeadielunisuyiad
wisnzanunsdnsnuslufy sreeviauiu
187 5-6 T4 InewesBudnissendin
58.17% (Table 1iay 2)

FeUTANWA  ANUATSNwMENaNS
Amududys Sduldoy muuuiug
pnuiluszazusnifunuazroyg Wiy Ju
fhmagoundifazrovy Wutudlesnug
Tndin seusiuyaslifimswioubn  fnus
1Ry uFUFnUsENIN 2.0-5.0 WURLNAS
FRLsTuuIANmAY 2.2640.17 fadwng
P1IRRY 5.16+0.19 Safwng Jeursnuwiiu
R 7-10 4 Inefidesdurinissendin
86.14% (Table 1uay 2)

szazimanty FuduTuduuane i
fhmaunsiosfuaze Tuoudmiood
dauon UnuwlaaziouusufivarsUniiyn
W8ng @i ssegiiaghivhaeiiy fuihv

TUsfiu wardmiu Alsandedudizanuwas
un shevanunavesdull  duuandi
uazidagAunFduufiuu(Drew and Lloyd,
1989) FANTandyannaNANLe 21 Ju [

s s ]

Eudugnaniig  widsaneonansnug 25
u FoEuvly Tnenollunavesiivade
Ffutuwedefinnusinnsalunisiely
naoneuduld 232-754 Wou @Ay 409.78+
190.39 oy 1vlligean 44 Way/u Taedl
smdmmARomAleenAy 1:1.16 by
FywadudaneUndvwianinmiy 12.05+
2.17 fafiung a1f81alY 6.90+2.79
Tadwng FuauTumwedefionydy 56-144
WRY 98.70+31.87 Tu ffiutumafidlonis
Unflownanumdey 11744353 Safwmns an
FeWAy 5744171 Sadwnd ffuTume
ffiouty 48122 Fu Wiy 858042620 Tu
(Table 1)

msaseydulasmowsleaufsifiyiy
(19358%m) melFanmitesufuins THeeue
RURRY 116.20+32.00 4 (Table 1)

1.2 197087 m (life table) ¥Dy
wuagIuwalsi B. correcta

ynsAnuuuNRdSsan o sUfus
msngufiguazdninet §inITuimuIng
p1dnIfis  njumwanIuRs guugilady
24814323 pyFNEaBYs wazATINBURLS
WAy 91.07+4140 Wad@usd Fnwisnuiduoy

Napompeth (1973) w8z Southwood (1966)

'
=

FUHTURDUNITATUIF I




P

L Ao Suusififdinsonliluwiay
y | +1
svpy ATInUFAINgRT L = X wl

Tae  x A sewemaasydivin

- B
™

1 fAip Snuiiniidinayson
Tusree x
q Aa minamsluudavsves
Amnoildangmi q =d / 1
by d fio Snnwsfimeluseey x
S i FMIIN1550R MUY TEYY
Amnaildaingns S = 100-100q
Iy 100q =100 x q
e Ao AAaiiazidinoyluuday
seuy Annnildangnse =T/ 1
Tne TX = LX+LX+1+...+LX+n
IINMAsaewUdn  viueuiud 1
shsInamegeiage An 3399 Wadidud sag
sunnduszuzanud, vuouied 3, szuzld
wasuupuiEdl 2 Ao 13.86, 8.87, 820 LAY
330 Wosdud mudsu dudnsinieien

=

Finvpuunauiunald wuiueuted 2 &
fnsIn155eeTingefign Ao 96.70 wWaddud
frvuawied 1 T8nnasendinifgnfe
66.01 WasBus (Table 2)

3N Figure 1 wuinssendinuoyg
Ay TunafRzanaemuisuazenyfivintu
Whilsianlidan 500 Wey Slanasoad
FafuYeivs 230 67 w3sAndu 46.00
Wadiun

1.3 AngasTuYiunuusneiunald

B. correcta
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Tunsdsauazifiufegiunan 3ol
gnvmatelapusaiuwald  3nudag
nunIng  TuundedgniSeduninyayd
AU URYFIIYT WUARSIINEIR 6 Bin
Ao uwnuidyuvueu; Diachasmimorpha
longicaudata (Ashmead) Whvha1HSvEE
NUDU UWHINUVROLSY; Argiope catenulata
(Doleschall) unvysny; Clubiona japonicola
(Boes. et. Str.) wwvsuluuny; Hylyphantes
graminicola (Sundeball) unoyugdl;
Pardosa pseudoannulata (Boes. et. Str)) 4ag
wass; Eriovixia excelsa (Simon) wimiany
srveifindy Tuanwuuasgn
2. MIANIREMSTLUINYBULMAS TUNALT]
B. correcta

2.1 NS5 UINYDOUNRYTUNE LK
B. correcta Tugudss vhnmsAnsnul wa.
2547 uz WA, 2548 TawAnmsiusnulasii
walsiuuy Steiner Foneluuyinuioushiiyy
819 methyl eugenal : malathion (lpansm
83% EC) 8n1 41 udnhiusnuuilmsy
WusrAuANgIUTEINNL 1-15 wng 1
8 Ausn/mui 1 15 Toulud we. 2547 vhns
pseruFnluuwE Tz gnHFedm
wis Ao waw?l 1 Wioiuguiiudves o

N W =

Y fwnethuds Swmingay3 sidums
Anmufusnszuinafaununiius - ey
fgunen, wasdl 2 dSwiuguiiuiines a1y 3
7 Agunaauwsy Suninupsugy fdiu
mARsofusnsEw e Faununius - deu
nsngAs wavudavdl 3 dSeRuguiudney
1y 3 U fidwnalwdvin FamTammeydFiu




mafnmufiufnserisaununius - wou
FU21AN IINNITATIITILUNE TR WA L1TU
e unaldlufusnyndan woh
Tuudas? 1 wuunaoTuualdl 4 wfin Tnewy
B. correcta mnﬁ&qmaummﬂu B. dorsalis,
B. cucurbitae W8z B. umbrosa 831uUavil 2
uay 3 wuunasTunald 4 o8 wuiy Tnawy
B. correcta mﬂﬁqma\m\m%ﬂu B. dorsalis,
B. carambolae U8y B. papayae UonINHLN
wudrlugrifeufiquisuiinisszuinuas
wuauiuwalfiefin B. correcta guiigm oy
guTonsduuNauTuraldlduniign
IIUIU 420.38, 366.00 uny 225.75 #3/furn/
dUumt Tuudavi 1, 2 wee 3 miustsu
(Figure 2)

gl 2548 sdumsAnsorusn
$rfiussanelndin foinswyd seni
WBUNNTIAN - HaURIIAY 3INNISMSI9
Fuunsinuazivuausuasiunallludusn
wuunae sl 3 ofin lnewu B. correcta
winfigassvavu1dy B. dorsalis wr B.
carambolae uazwuTWg I RoudguIsud
NM9szUIRYavLNaeTUNaldedn B, correcta
gufign Tneaunsansiafuuuaefunaldls
WINTERA T 206.63 §1/fudn/dUnm
(Figure 3)

2.2 52NISEIYIA YU LNRYIY
WalSl B. correcta UUNRESY

pfiunt1sAnulutl we. 2548 Tu
wavSoiuguiiuines o1y 4 O figunae
g1uws I YauTauasusy Taevinisfiuna
HSUREmidousie s 7 Ty aunszfuony

3E5uREdnIIe U9 29 adudl 1 uns Ay - Doy 2554

91 Fu wvhnswiarTIsgnsdvieey
youunasiunaldl Afuar 20 wa wuhwans
iy 7-56 Fu ldwunisidviaisvag
unagiuwaldl B. correcta damwanSofiay
63, 70, 77, 84 way 91 T M@ ey
unasTuwald B. correcta 10, 5, 20, 25 uaz
100 Wasidus muansu

NFUNAMTNARDIUATAIULU

NN9ANE1I9998Inluo v UFUR
ns wohidisTemefiyasGudugnsiug
Weoy 21 fu Tnenslifuouidens vde
gy ae 2-3 Wag udly 1 57 swnsonul
1 232-754 Way Wiy 409.78+190.39 Waw 3
WasiBuinain 91.80% srwzldfiuns 36-
48 fluy WAy 39.73+2.04 thiug svuzusy
fi 3 9vuy Auna 5-6 U @AY 5.09+0.56 Tu
JrueAnus 7-10 U @iy 8884052 fu 1
s TywAluey 56-144 Tu 1Ry 98.70+
31.87 Tu uagiuduiumeagiiony 48-122 u
WRY 858042620 1 T1nszziafsuly
JuTuFIANTU@aY 116.2043.20 Y4 voued
MsAnw1m51983m (Life table) Tuanwwa
WSoan wuimewded 1 f8nsinsmuge

=

fign F 3399 wWasilud dmuauied 2 &
gnIN5sendingeiign Ao 9670 wWodidus
uananfifewuiinsseatinuovusaeiuns
Wiazanavmufouazegiinindu lngwui
46.00
Weddud dwsumsdisanudmgssauni

nldfilontasemdudfuye

6 viln Ao wawlywvuew; D. longicaudata
(Ashmead) Evaesvbevuay UHOYNVAY
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WY, A. catenulata (Doleschall) W38gy;
C. japonicola (Boes. et. Str.) wuvsslluwsi;
H. graminicola (Sundeball) wiuyugral;
P. pseudoannulata (Boes. et. Str.) WAL
E. excelsa (Simon) Whvinanusvuz iy
IINNISANYINITILUIAYDI LRI TU
waldAddaluandde Inunisfindeiusn
R TuHAlUUU Steiner uuaud 1 (81D
thudo Senirvay3) wousauTuwalid 4 viln
Tnuwu B. correcta snnfigasasavunidy B.
dorsalis, B. cucurbitae W8 B. umbrosa
d1uslaud 2 (Frnadtuwsiu Juuin
upgUgH) Uy 3 (F1Lnalwdin Souinswy3)

wuumasTuwaldl 4 ofin lngwy B. correcta
winfigassvnonndu B. dorsalis, B.
carambolae W8 B. papayae wana Ny
Tlwgsdpufigusufinisseuinuaeunag iy
walsfln B. correcta gofigm smlull 2548
wasdnalwdin Yeniaswyd wuunme T
walil 3 oiim Taewy B. correcta snfignaay
awundu B. dorsalis way B. carambolae
waznu s FeuiiguisuiinsszuInueg
e tunaldefin B. correcta guiign &
nsAnwszymadhateHSuasusae
waldl wuisarufiany 7-56 4 liwumaidn
vhavueguuasTunaliefin B. correcta

Table 1 Developmental stages of guava fruit fly, Bactrocera correcta (Bezzi) under
laboratory condition (24.81+3.23 °C and 91.07+1.40 % RH) , Bangkok, 2005

Stages of Number of

guava fruit fly Observation
' Egg incubation 500
Larvae period 100
Pupal period 90

Adult longevity

Female 20
Male 20

Total developmental period

from egg to adult (day)

Range Mean + SD
(days) (days)
36 - 48 (hr.) 39.73 + 2.04 (hr.)
5-6 5.09 + 0.56
7 -10 8.88 + 0.52
56 - 144 98.70 + 31.87
48 - 122 85.80 + 26.20
63 - 161 116.20 + 32.00
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Table 2 Partial ecological life table of guava fruit fly, Bactrocera correcta (Bezzi) in guava

fruit,Bangkok, 2005

X lx. LX d‘t 1OOqX SX G
Egg stage 500 479.5 41 820 91.80 337
Larval stage
First instar 459 381 156 33.99 66.01 263
Second instar 303 298 10 3.30 96.70 273
Third instar 293 280 26 8.87 91.13 1.80
Pupal stage 267 248.50 &7 13.86 86.14 093
Adult 230 . % - d -

x = Developmental stage 1 = Number entering stage
L = Number alive in each age interval d = Number dying during stage x
100q_ = Percent apparent mortality S = Survival rate within stage

e = life expectancy

600

500 *
]
= *
(]
Sp
g 400
=
.5 .
g 300 *
5 -
"E -
= 200
100
0
[es] s wa [a-] >
& 2 g § &) g
B g B -
& 5 2
&

Figure 1 Survivorship curve of guava fruit fly, Bactrocera correcta (Bezzi) in guava fruit,

. Bangkok, 2005)
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Figure 2 Numbers of adult male guava fruit fly, Bactrocera correcta (Bezzi) caught per

trap per week in guava orchard in Cholburi, Nakhon Pathom and Ratchaburi
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province, Thailand, 2004
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Figure 3 Numbers of adult male guava fruit fly; Bactrocera correcta (Bezzi) and

Bactrocera dorsalis caught per trap per week in guava orchard at Ratchaburi

province, Thailand, 2005
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ManuewIiziilen

Wodund agmilien

yorluunaufidnegluguiu Diptera
A Culicidae toutsafinduwmzahlsning
AULRz AT WY YoRY Aedes aegypti URY
Ae. albopictus hlsnlfifenean (Dengue
haemorrhagic fever) [#8AuUNUET yad1A gy
Culex tritaeniorhynchus vnlsaldausy
#niau (Encephalitis) goriuldog Anopheles
spp. ¥115ANIRSY (Malaria) uwavyoiis
Mansonia spp. Wnlsala1dy (Filariasis)
vigalanwindng (awf, 2553) suiluuuaod
dudgumdAymieasisuguuaslssma
Tnzuazsemalundoudy nstlouiufidn
yofluuldansialdonsigshdudiuing

davanarmn a5 Jagdugefiuwalii
Frumusaashdnus ey Rsiulumnaisume
alan dufufidnniuin nisriupuyely
suAReRRuUFaouasdvadvainnsldans
TS Aunasfinsndy Fefinafumnuay
Wua9Tiunidlasianizidosiamglan
uay @Wavhinldlunisrunuye widlasan
Wos1dninunainustgnieiiniw
(biodiversity) Hluudufin (species) uazany
Wug (variety) FednlusipoAnuifoudazay
WugeeoazBun Wasannusasaeiigay
dhvihansusaalfag ez iaizag

Eggs

Al 1 338 inupuyg

Y pmdenfigineuaglandio ausinsesmand avninendededal o.fiey @eolusi 50200




Beauveria

Beauveria {udasnmdnuasildm,
atrounsnarsdnidendonulflaeig Tu
Fuidailfiunaverfudivainvate e
Beauveria vliifinlsnlugmiiae Aiduswmg
vaulsnldimupodna Tsun gesimey Culex
tarsalis, Culex pipiens Wiy gofiuusoy
Anopheles albimanus fhlHAnlsaunansey
uananfgowuiivinatuye Ochlerotatus
sierrensis 89\inNe Beauveria tenella
WRe Beauveria brongniartii TWRN1W
990YR Beauveria bassiana HUsdNFNw
Tunsghgnihge Beliinimaseulaels
Conidia wuunvulseunfminh Conidia i
Tslazawi (hydrophobic) 9zapyBLULUAT
winh Beazdudaluasotugnihyeiitetiu
WsusanBlauunivinh Sudewaiiayith
muduUanzuasvienula (siphon) uanan
fAewudndmunsyufifugddanig
ARyt Bududaiuidalnynsy
smsumaeasuluiacufuinmei dos
ﬁmﬁﬁmm’gwm\wiagnﬁwu Culex tarsalis,
Culex pipiens, Culex tritaeniorhynchus
Wae Anopheles albimanus whlsignuisadi
Vinauyy Aedes aegypti, Ochlerotatus
sierrensis W8e Culex quinquefasciatus
davani@aiardvhaedfivessezoadus
riouflyuazaanasiu vhbhidulsueadangn
mManpanluwdouiuasiu wananiidufinis
naapdld toxin Awdntuanigasfisitesn
Beauvericin Bassianin Bassianolide

Beauverolides.uaz_Tenellin Tun15AIuAN

sanafguazanIInen U9 29 a0uil 1 unspy - Anunen 2554

rwBuluemafidms Ao
tasumdnfiaeyn i ailiuszavanmavsal
Tnemuduiimansaueovids Beauveria
bassiana 1NN 94 % Tadumadvianll
ﬁuatgﬁuﬁmqmmﬁ WHINDUUDRFINN
iulufasfidunsusa Conidia 2ivszasdidl
Usednsnwuagidasfiazdviaiefsou
yaegmiigeifimnud Aty naAedisfidu
Conidia W% Blastoconidia Wulnuzay
navnsresilludanuquuseiiasialiin
lsnluyefiazanay nMswzRbeadansiy
MDY Blastoconidia IxAautINIY WA
nswinlildiZovdrydiavainiinisiu
snwaupslugUuuuiivhlsreuthesn finng
Waasmdagniyeainillo Beauveria
brongniartii BouAnuUsemaladiidy Han
uwwuldmanelungy Diptera ustlgywni
s lumsltdefe LifRuvnndosuu
Weawe uaznmisveanvevdeazldaunsain
ilFieemn Conidia lddudarufdaunas
anhee MindasiailiivEolanudhgiu

Y 9

'
i

= o Y ¥
ngutulumsiyngnige

U

Metarhizium

finsldathaunsvarevialanwuiiien
fuiia Beauveria Wvaisunaslivain
way n1suunefinves@eidmingary
IN3USwBe Conidia wrfinInemand
warengulddnsimieiugunduaviug
mandusuidod wonanddsAnwasluiems
AnliAnlsrvovunaedhveny atheeude

Metarhizium anisopliae NguRTAIMSATY



16lun Metarhizium anisopliae var. acridum
(Sloreuldifiodn Metarhizium flavoviride)
Fuilummmhbiiinlsrvesuuasungumae
P9 ¢ Wy Metarhizium anisopliae var.
anisopliae \duanmaMilFiinlsaluuusy
vanpuiingaiogniiyeiiy (Alves ef al,
2002) Tunguesvuuaviiodyaguuun
(terrestrial insects) WoTaglFanhifuusg
memell 4-16 Sumdsandmhaiy S
agiurfinuaviuavandy lnsmsdhvhanyay
Buguainnisiidedudatunilesfivey
WiRUBIAY NFIRINUILES appressorium
RINGIUNISUDNYBY penetration peg g
wifosin ndsaniuasdhgrasienelsh
i1 WEulymarflasndnasfuderiniuuas
21fumY §19RuAunanadifife Destruxins
Swainsinone W Cytochalasin C (Strasser
et al., 2000) INMTANYMN9EULIBLIED
e (histopathological studies) Twilode
Frunevasuuauiishyihaelny Metarhizium
anisopliae WU@15WY Destruxins 27UHRY
Taunisdosyaiuiioonazyildiad
grideh Bennanmuwindesmeusnving
suuaziiAuduge Weazwdydiulaimmey
WA uREEENNT 193TInaDulsAE
anhysazdimnuuansiei FungiifusUuuy
Altuuiag §1#8ndssdouniowinif
sz liignihgeiihdudadiudedstiulusu
gmAuuiviih Wenfazdhuazeendu
mudownelaviliviemnelafinnisgasiu By
yFARgRInsmelaFindinisdnliunig
HITOE InnSANBERISRENEN (70%
Destruxins A Wa% 30% Destruxins B) ¥l
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Ainflwiugnihye Tavdn LD, i1 10 - 100
ppm lunafnelufosufusinianany « wi
Auavudszandnneeaide Metarhizium
anisopliae Tumatiasiurhdngmieoufinsoe
WU Anopheles stephensi, Anopheles
quadrimaculutus, Aedes aegypli,
Ochlerotatus atropalpus, Ochlerotatus
taeniorhynchus, Culex pipiens, Culex
restuans War Culex salinarius WU
Metarhizium snsnsovaisgmiyemsniils
(Robert, 1970) ghw§un15Anulu Small scale
outdoor 1 300 ¥58 600 mg conidia m? Tu
widghdapusunsomingusiATy Culex
pipiens % 91% U8y 94% MHATU LALAR
Uunnweuys Ochlerotatus sollicitans 89
85% uaz 98% mNasu Meluial 3 T
SmUnnmnfifimenessveodo Metarhizium
Y5ewing 27 - 28°C conidia Unfiazld
AINTuduRvSag1etioy 92% n1sufiu
conidia Melfgnmiufsarifienainnusen
quits 96% wazazanaulu 80% wduanniiu
T 60 u @asiaansnmiziiealdine
nsiAusnenduduaAgAavyidadad
AORNSITIR B uuLe e SeAliAnen Wiy
A9vRIguNay agslsiny ANUETIR
wauRUadazrny 4 any Wesusddudaiu
wge UV dmsWminguuuunag conidia [
manasoulugniiye  Sheguuuudin
(granulars) WUURUHG (dusts) WUURZAIEN
(wettable suspensions) wenaNHETWmLN
Welioylugu Floating uay Sand- s
azrnaoasilulEey (Dasustet




Maasfiguavdnaine U9

Tolypocladium

Tolypocladium cylimdrosporum WU
ﬂ%\jLL‘iﬂmﬂﬁm Ochlerotatus sierrensis LW
California , USA Tl 1971 wideannsiumuly
89 Ochlerotatus australis Tutsezine
TBuawst usenuhJusnmsivilignhysme
nnmafnwlusfiuiousogy Ochlerotatus
sierrensis Wufiname 50 % mel 5 Yu
uay 100% melu 9 1 Wasond il b
mamelugniigs 90%  Tugnshiye
Ochlerotatus sierrensis W8y 67% ?Ja\jgﬂﬁ'lﬁ
89 Culex tarsalis fanudiudy 5 x 10°
conidia ml? nielufoedjufing Wy
blastoconidia WA¥ aerial conidia [@%1
¥818gniys usl blastoconidia A7
TUUIIIINNT Taedoazdmonstoshina
won uagwudmeunlEfy aansah
vnateys 19 ofin lHun guy; Aedes spp.
10 wfin y9sIATY; Culex spp. 6 ¥ln By
Culiseta spp. 2 vlimuny gyAulsoy;
Anopheles sp. 1 ¥iln Hmsfnwianuaiy
wisywuwesidudnismelugeuinnds
80% 7iAnanida Tolypocladium terricola
w13 INN1sUspua1sAsYaudafifidad
Tolypin ﬁﬁﬁ’ﬁﬁﬁ’;ﬁ@i&"ﬂﬂﬁﬂ\j Culex pipiens
meneludalususnfisgsuanuduiuuey
Toxin WU 0.026 - 0.4 mg ml" 1¥g
Tolypocladium cylindrosporum HHANBAH

lun1spIvRugLa Y A8 oUYDITUR
(blackfly) FoRnuluUszmainguaus

29 QUM 1 UN9IAY - TRUIEY 2554

UsevBamidusmnnismevooyy Woth
Wllunstiosiuhdngs sufiunssiailoy
infuszuznanm selunsfinulusioy
UfuAnIsuazlugniwsssumalitnsfnw
fuoidoauaruszansamlunisululy
Uselvnd Anudunu sawdomsvminfuan
Usonsfuraaniwuindon uonandisufinis
WanisnsiusyAndnwsnunsaih Wigls
Tuamwruduadouazfinawmuimainaly
nswdn@aWlfUsununn ann19fnen
ol 4 w1 & 3 Tadunaniidaoris
fufifie

1. Bomarfusoofiuszansnmvie
Hudeamniiviligmigedulss douus
warmelufign

2. Use@nBnmdiAlunismunuiy
fosdnnudannnt 1 ade Tughemsseun
UBIY

3. TaunsulunismupusipuliAmly
Feligeainlluay@owaiisoondnlau
NN

nsl#idoslungy Hyphomycetes Tu
nMImUANUULEIIB oW M lspangau
dutipmmuesssarguilanlayewsly
yivuonin1 Wosilrewinedirmi#augelu
maswinWlsUznmen vieseiuglioang
pRIAlugUNIIALE wiagnelsfnufded
TynmosurFanelunstume eusiusy
n1sAnefivAulsenfunaunisdlulg
pt01duifos71 Beauveria (Beauuveria
bassiana U8y Beauveria brongmiartii) Wy
Metarhizium (Metarhizium anisopliae 8%

Metarhizium anisopliae var. acridum) ¥



nsndnavdiifunisiiuds wazdols
ULV-CDA
formulation WolHlun1sAauusmuIWiYn

W dugUuuuiiiendn

fau Bsisnsillmhuseynildfugelu i
werEnimdunmesinlspna1idy Hun ey
§IWIN Anopheles gambiae Way Anopheles
funestus Aedes aegyti (fimany 1&8en
28n) m'ﬁﬂmﬁmﬁaxﬁuﬁaﬁwmmu@uq\jﬁ
Yaduuaiys aguiidhuifansonshy [Hun
FAmevpsysufiatiug N1sunsnszaIBYeg
yy $r9Tvrovyeiug F3nshunliviegy
wwunahanldniaisnsifiusne st
THanwdug

Bomlussaumi AdelignAumutod
SnTruanuInTagsawmuisnslunis
Mdmgs win1sld @ Adudsemiodon
vilowihfiazanUsssnsyeliuallantan

£
=1

i AI9938n198ug WsAY Wy ns
IPMIINIATNELDIR NIRRT
Wugasiaanuwaidinuaeys T18TonIs
NI9595:E DU N3l ISR RITIu
paugeiny uazlimisliansiafiognedien
Tgwmeasisuguiiinaingewmeilan
utfonoiiagathvnadion wu neshumuse
vrlunissnulsaidinainys nsuatady
n3anTAIUnIUAIsduNasaeyy §udy
nswsuisyanistiidesdidauuaciy
pdutl Wousovvdeusulgenmnmuaude
SieiusEansnmgege Waduirsauiio
Tunsmdngewmzilsn Benslithistins
Wagauauua1uiuidnisdug Waldinig
AUANYeofIBauLazffuTulfagd
UseRnBnwgugn
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AnunmwuasuupiiFuswadululfifoudosdmsuusclumedusimunulng@is

Usezataas ywmin?

#ifoulpuAnguusy (Entomopat-
hogenic nematode %38 EPN) Tmuianie
Heterorhabditidae
Rz Steinernematidae LHUAMFsIINY1ANT

& FaudanTurvd

Angningslunmsviaisuusednsiisvaiy
¥in wazlinisunldmuruuuasdngiis
athenfveneilan (Grewal et al, 2005)
WavanldFoudewdts 2 20AfinnantEy
maghusmeneadusngs wazansn
Mdausalinnt 200 viia usnaniuds
Aot fsuiinalus e dtuulf
& Aeudaul#5un195U5093In The United
States Environmental Protection Agency
(EPA) fomudapariyrofisunzdniidondu
FIWTIININUIANBY (Gaugler and Kaya,
1990) Uagtuiiniswanldifioudondu
wAnAnAmdnAngRslunaiausma wu
Uszimaluuouylsl andgoidni uAuIm
tﬁﬁu U uareadsdy swsuusemelng
AMIYS Jugy wisnaeiguazdmiadnegd
nsivIsinens Hyndnawsuldime
HouAngunasind 25 U Teenhldisoudne
Steinernema carpocapsae (All strain)
AeRugaIInansgasnfindndunisfn
Mlansniisusinaluevnsiivn wasih/ig

AIVANLURUARSAT 1Ay MR 1yuinpdIy

liua Wu wusw@Izionasonay vuoy
nazyvewvhaenennIBey wazigvdnin
yauinmMaw Jusiu Jagtunemnsnsing
Sy @ ifoudsvanlglumsmiurnudngity
Tniawznguuusviidosaansiaiiuaziile
nandndnUssna1sfiy uonainsiudud
mah§iiounedmngusavanldmdnlain
fusttouwinatednsiiy Sefifaulandn
HifeudapAmguuasiindmhelulszme
Ingmanyay widaspruasldifounovdng
wuastfuiivatsUszniay Fauibuge
PtufigosnnifiefldiFeudasdnguuald
Jevwmbe wieeldinson Feiiaaw
gopinlumsifivine wazldfununianan
ABUT9GY

wuaiiGusuwodululddounaudmguuss

faldeunauimgusavlildaime
namvuasunaveAelaunss wanainaed
FIWIMNINZ0 WU SUMaYeINITANY
AwiadufinannuuniidefiognieTudlddei
wif a1’ uuae FesuuundiGeludlfuas
&\ Foudoeuiimud Ay uavdudadundn
fusaomy wuadiBefifinuduiudsy
dFiou

dmaltilaitanin poemallad wrinenduunansan SnR1SAT 44000
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Houlauagsruduuuuiuwiol e fuy
(symbiotic association) \JuuupfiEslued
Enterobacteriaceae Inyuunfii3uana
Xenorhabdus u8y Photorhabdus ©1fuy)
Twfuldifoudosluiod Steinernematidae
we Ileterorhabdilidae MINEIPU WURARY
nauiidn duuuniBefidoliAnlsatuusasls

(entomopathogenic bacteria)

mMssenuwuaiiFusuoiduanldmoudoy
Anguuae
n1suen¥auignivacuuniiiie
Xenorhabdus W&y Photorhabdus ﬁag‘im
fuldiFoudoydmguiay dnuenanifeayag
vspuiuloRo (Galleria melonella (L)) fime
Wavangnl&ifeudsdvhatsiduian
48 tlug WorhuuefiBuuwiziisouy
87%19 Nutrient Bromothymol blue
Triphenyltetrazolium chloride Agar (NBTA)
sznulnlafivayuunfidufiiasyuuiini
9m15 2 anwny Ae (Alafiszezd 1
(primary form %58 phase I) Lﬂﬂﬂi&ﬁ‘ﬁ@ﬂ
fhiduuea bromthymol blue 31871119
NBTA Foffhidunaenatouazdl clear zone
fowsou Talafifgusronay szfiuniuym
wpulalafddnunrAouiomuaviadygy
tuan@iowns FuuweslalafiszBeuuas
snEuaaviuiuiiemns Suveulalafidu
naudlAuFafpuinioy Tnlafifuuay
Tuszuriliwadasfinnsadrvasuidue
(antibiotic) Tn1ewlmiaulzsl lipase,
phospholipase W protease NITHANKT
o waitueyfusdnuazasiuduny

WURHEY Wy M9 viudafianisdovus
IFuevwunfiBy Photorhabdus usiu sty
513eldpnantRvoonisidoouseiiuen
WUPBY Xenorhabdus Way Photorhabdus

1'%

aananfuls
Talgtlq

phase 1) [iga& bromthymol blue TAlafidy

syshl 2 (secondary furm Wi
fdmsuuazddunonaunsunarslalafiuazd
clear zone dpwsaUANWMEAFIBlimMT Tnladl
fisusronay frwevlaladyulfeanimi
g1 wiszAuAuyuaslalailigondis
wiewsun SuvaulalafiBeuinaeelsd
sowind Tnlafifiuugy wasly phase I 9y
FinduaupusTsui leRugsuniisy
UfiusrEyNI5193RUT (stationary phase)
vapiAvvenuldifeulsrunamaifivuay
vl¥uumfiSudng phase T Wauunfi3y
usgnB7oglu phase T flazfinnaudfiuny
ptsupaaanansuI o Avely agvls
fAmy (WouundFufiuney phase fiA
sasolunsielsalumupuinlfvuasruay
nsvfinAawi (Forst et al, 1997)
nalnn15wAsy phase voYUURTIEY
finduiflouuaiiuagnislumusouuay
91Ay MswWisuuasazdiulioeodnaudie
wasuwupiiFyaglunsrunifonsovuuay
a1dy Tuszrzusnuuafi@uasoylu phase |
nthugadluszystiasfydnunniuay
HIANIFYINAETLUULRDAYDILURUDIAY |
waldifomduivuazunavnialufign
UBNANHUNISIWAYY phase D1333TUDYAU
gn1eR1en 1w QUECRVAT N3N3RUDY
wupiidalusniaglsa




LazTruemonTARauidnty Husu Tu
anwssINEAflouuRfSuinn1TURuu
phase a0 phase I [Ulu phase 1 uiazly
g Asunauundu phase 1 1680
ai’w%’uiuﬁmﬂﬁﬁﬁmﬁﬁuLﬁwmmmﬂ‘wﬁu’iﬁ
WuRTZELUALUIIN phase 11 ndulyu
phase 1 Iflpumswfsussemsiitidog
wadluszey phase 11 M5WAYU phase ¥BY

WURATIS YL A RYUNTLAUEL Y LU AT YLD Y

(%
s

Tau?l DNA wauhoasy phase 3ztAinn1s
WasuuUauilimiioumu wazazfinduiy
DNA #i5irnulsinesivavdiu (Forst et al.,
1997)

g5 lulavannuupfiSusiuedely
T&Faunaudngunay
wupiiBusmaAululfdoudouding
wnavsdna g lulaideduaisusgnay
Bedouldvarvuiia fvearsfiuluguee
TUsfuunziouladsieg Wy wupiiiSy P.
luminescens qg&%’maﬁﬂwﬁ\jﬁ@mauﬁﬁuﬂu
Tusfupunsows 30-200 Alamasy wae
Uspwaanunlunszusiionuosuuayeifey
a1sRwwmafiauisaan i dawuaeld
(Bowen and Ensing, 1998) Tudl m.A. 1999
Guo et al. \®uouuRiliBy P. luminescens 1o
Towan W-14 Tugwnamal wuituueiisey
WARUSHY 2 ¥finfiD a5y A uazs1ThY B
Fufinnudufiusavuauazindnlnn e
vhlusfiuvhlfusgndlnenisld SDS PAGE
war HPLC wuilusiudszneusmiywdng
"’_';-Lﬁwm ﬁaﬂmm 208 way 63 flamariu

L fimiinlaans

M9R5ANURENIINg TH 29 atfufl 1 unaAy - Aguieu 2554

Ugzanns 860 Alamasiu Wevhasfiwissy
fIUNMPARDUAUVLDU WUTIR15RY B HAY
Hufwgelumavhaewuswanziingilng

wuAT By Augunsonamaulyl
16 1w wur?isy X, nematophila, X.
bovienii W8y P. luminescens wAnioulesl
chitinase Tagl# p-nitrophenyl-N-acetyl-b-D-
glucosaminideg W8% p-nitrophenyl-b-D-
N,N8,N9-triacetylchitotriose 1{1a719 sl
mawdn antuazanussuieulsioanain
wadunUzUuoyluonsidveo (Chen et
al, 1996) &3 P. luminescens SIHITONER
woulzyl protease TuuBunnumn (Hatab et al,
1998) agvlsfd nswdmpuley protease
FuptjfuaeWuguarniswduy phase ¥y
Wupfildy P. luminescens 7% (Bowen et
al., 1999) Forst et al. (1997) wui1 @wad
wuAti3y Xenorhabdus Tu phase 1 ayw&n
wwuleyl chitinase 1nnIasuUATSuTy
phase II

UBNANUUATIFYSIND AL HANFT
fwluguuavlusfuuas ioulgimvavsiines
LA el deastuansufoaus
(antibiotic) @8Ny W P. luminescens (o
Toan €9 BuifuuupiiFuuandeluldifow
Wow Heterorhabditis megidis 90 I¢WRNMET
3,5-dihydroxy-4-isopropylstilbene v/l
2358 nvacliAounauintustuauysal
wazlaofunmisuiuesennuuaedldiiounos
Wo Ay (Hu and Webster, 2000) du
wuPtsy X. bovienii WAy Xenorhabdus
ARG AuY 93a519879 xenorxides uaz
Usappaninlusvnaiivoida (Webster et
al., 2001) Husiu
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1s8invovuunfiduuaznalnnigdn
AHLUAIDIAY

Xenorhabdus W8¥ Photorhabdus
wasTipinseiufe wwaliduaverdvoyly
slddmidn (foregut) vouidouldiAau
Houseuyhl 3 vBaserz 1] (infective juvenile)
Forduszeeidvinaivuuay [§foudan
sypgiazyaulsdnlunmslusismuiasendy
Hinsdauldasigg Wy Uin vsmiin §
wigls vevsla w3aiznsgrudmig
Ravmsuasfdouuavlnuasy antheydng
nszuadenfiowiydulnuavaesiugodlu
AuLRueAY wisunuUanUadnuuuniiBey
lusl&oansnunwsnseasuazdiinySunuey
TunszuaFonuavuuny wuRiiZuaasvans
Auuazudosaaniilunszualafinuagnday
ylvusaviinondafnduiy (septicemia)
wavmyageTInEeluna 24-48 Falug

WuRPLSY  Xenorhabdus URY
Photorhabdus Sinsusnsingfutolusiu
anwiavhilumagiugay MSWNEREI5EIMS
NI UL RIABNITAT Y BRENTITRNTIUIN
vaul§ifaudny warn1sawsweaniFuld
Waunpy (Heidi and Clarke, 2007) 49nan
fupnuansnsolunmsiolsrazwansofumy
winunsuuAi e wazeiinuamiafiuuaiisy
dhay TumeuwsniuuafiBegnuanyaes
dngsnmeusomiis wuafiBearwdyiu
sruunfiAnfevwmiafitoviumsigvhas
yaouuAiZy WawuafiBudiuusunamnnty
wariinis@sgydngszeyy phase I Ry phase
I szduUsdpeasvatvsila wu oulysl
lipase, phospholipase, protease UNzH1T

U81ue (Akhurst, 1982) @19p19e mantiag
gnuspsdhgsyuuiRonusyiigouuaousay
lsruu)fiAufuusemBaldannsanusa
AN duAivyosuuAT Befln iy duisun
tuls wupfiBedosunsodnludafonvay
minuazizngniuiwluing nszanll
muFenuazluinzagmudmuiiluiede
inlfuuaainomalaindufivuaznoaeiyg
TI0137
wuaviignuuaiidefvatsayd
dnwuriEsAnlinl famlvwoousaediune
wily lddnviauazidnady Wovain
wuafiiSeadaaiuafuniduatveilngy
gansndudunisedguasuuniidy Safuas
Fos18uq  Tdedrondiowing ey
nematophin (Hus15UsznouwIn indoles
derivatives HRmuanURsnsiuuuafiEywney
UInuaziiasnalsnfis 819 xenocoumacin
\{Jua19WIN benzopyranone derivatives i
AUANURABATULUATIS L UNTNUINLALHD
Fndasidman Cryptococcus, Aspergillus,
Trichophyton Way Candida 1Juy
1991; Webster et al.,
2002) wazwuiwupiidulusses phase 1

(McInerney et al.,

#51987195u9un3d W hydroxystilbene,
polyketides (Forst et al., 1997) yhlign
wuaslifinnisuudsuaingiuniduiindu
warlsinhWay (Paul ef al, 1981)

puledfuuafiZeasviunszus oy
ponINMEUBNEas viudhfidsudlaidove
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(Akhurst and Boemare, 1990) wup#iiEgu1g
S1URUER1N1908579  exotoxin  URE
endotoxin AIUAUnFoufun19wieyiuln
By exotoxin IxfiUszAnSnMguTUEEvhoTY
301U exoenzymatic %480 extracellular
enzymes WU protease, phospholipase, lipase
87U endotoxin B lipopolysaccharide #Mi{iu
DUAUTENOUYBINTI I ARLUATIRY UWNTURY
#9 exotoxin 4@% endotoxin ziiuRwsie
Hnidonvavuuay udeanl§ iRounosfing
wigiulnuazeeipiugUszann 1-3 8u
w1 gugnvasldifaudovazgnnsziuld
Wawegluszey 1 Woanaweanaingin
wiavuasmmieswndnall wunfiFufias
NENDBNNIINTINLNaINTBNe TuldiFiou
Hoy (Forst et al., 1997) wnuuaswiissaaedl
& Roaudayusyinawmiouaus uaznin 95
wWodWudvoumsauldaunoyseuy 1 da
DWHWDDNUR NS INUURIIZWILUARFA5Y

UsgAndawlunisnalsnvavuupiGusiu
afululddioudasdmiuuns
Photorhabdus w8 Xenorhabdus
Usgdnsamlunsnslsnlumdouvauiay
21AYgININ W wndwuAiFeiieg 5
Talafldayimdgszuuiianuauuuay
wupBBuagyi AR uRaUunfinoszuy
QfAufuavunsy Fedunalisruuidoniin
nafnde wazazyhlfuummenaly 48-72
#lug (Heidi and Clarke, 2007) wnansa
WaRUBYUWURTLSY Photorhabdus uaz
Xenorhiabius,axiifivsiouavorAuudy wn
ismiiliRssuupiiGounnsoniy
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\DensymwuilafiAuditguunaiindanlyl
wRaLuARTeaana1uld (nitrocellulose
membrane 1A 045 lwpgaw) a=lgilay
wiofiZundn  “drulandouingovuay
WURTIEY (supernatant)” uazdllmhdulass
nanumagauANluisiuwuasandy 9y
wugulatiausovi usavefumals
wuriu
indselunasussmalinaseiuy
wupfiBelupswal uwazia1suuIuaDY
voyRakUATILSY (bacterial suspension)
svregulandunsosuuafiBuaanudd s
nagauUsransnwiunmahasuuasiusesiu
VowUfuRns wui wuailBusienAuiuls
FouNBEAMIUNaURINTE T IIAHARUNR
wndrudavlevaivsiin 19U NISHURIS
WIURBDEYRIUURTIRY X. nematophila Uy
P. luminescens 1% 1x103, 5x103, 1x104,
5x10%, 1x10%, 4x10° umz 55x10° WRAMD
JadansavunlunsnanBuilsnusuasuuauly
Wn Plutella xylostella (L.) wazi luuud
gouundl 22-23 syAngaled wuingis
LUIURBEUDILUATISY P. luminescens
fu 4x10° WwaddaiaAanIa1T0ZIFT N
wiaulenls 60 WosiBus uazasuwiuaos
wny X. nematophila \{uthi 55x10° ae
faddnsehsnusvuaulodnls 40 WadiBud
wananiuuafiSeeduaaliifuTavag
wupuly induldsuivuavuuaiSeRnlUain
Unf Tnevhsnuliuazsnsnisfiniuey
NUDUITHUINAANIAIY (Abdel-Razek (2003)
T8 m.A. 2004 Mahar et al. [§a15uviuaes
wazdulanriunsnsosudvaswuAfiBy X
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nematophila WuswuuludnAzThBolisnus
yauruaulydn wuitwaduaguuniiise
arsounsn@usudhguuauladnla oyl
FoofildiFouneudusm wanaindudiuls
YpuuUATIEuBarUsEnaufeaswylulad
9 HeadupouunfiGundnty Aauisng
snusuawuaulednlfieuty deld A,
2005 Mahar et al. wui gulavaguuprdiGy
WouwUATZY Xnematophila dutiu 4x107
wadsaiafans asnsodvueuiuladald
fiv 95 WoasBwinmeluna 4 Fu vugiians
WIURBEYBOLUAT By RN viuauiuly
mols 93 WadBwinelu 6 Ju
wananuwuafiBedinetdeluliiRou
HRYARSUNRY FE8NTYNRIBUNRYINETI
TavlaifosorAuldRounosdufiniding
myuNaseFEwdl Seiimsnaaefiuang
WfuuupfiBymariaiunsoaisuuay
dnuatvuiin Wi desert locust (Schistocerca
gregaria (Forskal)) (Mahar et al., 2004), red
flour beetle (Tribolium castaneum
(Herbst)) (Shrestha et al., 2010), beet
armyworm (Spodoptera exigua (Hcbner)),
black vine weevil (Otiorhynchus sulcatus
Germar) (Mahar et al., 2008) Wz cotton
leafworm moth (Spodoptera littoralis
(Boisduval)) (Campos-Herrera et al, 2009)
Ousiu
wupfiBesweAululdiouloydng
wHagEHIsYnaIguNaslINgR Wi R
15 Gerritsen et al. (2005) shdulavay
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Frankliniella occidentalis (Pergande) W
Thrips tabaci (Linderman) T3 drink-test,
spray-test Waz droplet-test WU wuUATLSY
P. temperate TMASOURIBID drink-test &
pduRugegnlaeyind F. occidentalis
Wae T. tabaci M1y 79-93 udy 66-81
Wosilududuonisvaasy 7 i d1un1s
NAADUNIYIF spray-test uay droplet-test
wuiidnsInsmsasuuawio 2 uilnogly
nowineh FuaquliasfiuiuuafiBeas
ﬁuﬁ’maﬁuﬂ'ﬁxmwﬁuma (oral toxicity)

wananuumAiiseT e AuiuldFoulasdng
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WugHufiusz ansamlumavihaiuduleuay
dinuazlsimgfindneiy Wy Bussaman et
al. (2006) FnwANNEILNT0UMSADRBYDY
WURTIRY Xenorhabdus w8y Photorhabdus
21 seiugsaduledinuounny (Lentinus
squarrosulus (Mont.) Singer) Wwui1 &
wafiGudys 8 muwugwindudlisudons
Wigonduludiaudn Wovhasuwiusey
wazdmlavesuunfiBeiy 8 anewudiun
nagouruiuRuiulslauan (Luciaphorus
sp. Acari: Pygmephoridae) 8sifufngshaty
vpuiinvaveiin 1wy nvaue1 (L.
squarrosulus), \WAN9z( L. polychrous
Lev.), Lﬁmﬂ‘wg (Auricularia auricula (Bull)
Wettst.) ungiinlunay (Flammulina
velutipes Karst.) wudl 815u2IUADYUDY
wuRTiSuaneiig Photorhabdus luminescens
spp. laumondii GPS12 iiutiudx108 inag




Ao 76 Wadduimdsnnvasauuu 48 3l
7 spuagslfunaiefug P. luminescens
spp. laumondii GPS11 BunaRwsialsluua
67 WasiBui dwmsnewud P. luminescens
(HP88), P. luminescens spp. akhurstii (Hi),
P. luminescens (Hz), Xenorhabdus
nematophila (Thai), X. nematophila (All)
waz X. bovienii (Sf). nafwsalslduals
Moo 27-55 wWesidusd Miaulafadiulan
HunN1TnTavwaswuAfSuaanudfiuu iy
Tumsvhanelsliuageniraisuwwiuassuag
wuRdiiSy Tnunuitdulazavuuafidusey
‘ﬁuﬁf P. luminescens spp. laumondii
(GPS12) f1wsnyhaulsliuanlsty 95
Woadifus uananilfenuitayveude
wupiiBanfinusAysause&nsninwuey
dowuiearuusuuanudivdusazdig
Hroqeve1niafildiivswuniisy Iaw
wAflFeffiony 2-3 Juazannsnvhasls
Iﬂﬂaﬂlﬁg\qu a3 ul A.A. 2009 Bussaman
et al. wpnuUATBusiuAEaNEiRaud DY
Argusay 6 flafilfsuaInnasinnIsnens
Ifun  T&Founoy Heterorhabditis
bacteriophora, Steinernema siamkayai, S.
carpocapsae, S. feltiae, S. glaseri Ung S.
riobrave WovaaauUsANEnmwliunmsvhany
Isldvar wagwu wupdiBeRuenlFannld
Woudsslulszwmalney (S. siamkayai) &
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\Foudoudn 5 wisBelusneiudiivhidu
JMNFAUTENA
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WURABY WaERI9RNRIINFIEARLUATISY
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gonlduaslshivaantiosy Jagiiunmein
Wunelin19v o B vum deWmun
nSrUIMSKanuUAT Sena ot Wl lunns
manlslivar IneldasmfsuuundiSuadin
s WasnwUsrninmuarBnoignis
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