ﬂﬁxaﬂﬁn'\wmaﬂﬁtﬁauﬂaﬂﬁ'ﬂguua\‘l (Steinernema carpocapsae (Weiser),
S. riobrave Cabanillas, Poinar and Raulston e S. siamkayai Stock,
Somsook and Reid) Tumsidivinansunasiuwalsl (Bactrocera dorsalis (Hendel))
nuldanwengg Tuviasufiing

The Efficacy of Entomopathogenic Nematode (Steinernema carpocapsae (Weiser),
S. riobrave Cabanillas, Poinar and Raulston and S. siamkayai Stock, Somsook
and Reid) to Infect the Oriental Fruit Fly (Bactrocera dorsalis (Hendel))

under Different Conditions in the Laboratory

bty augn” T3 auga”
Suthichai Somsook Vacharee Somsook
ABSTRACT

The efficacy of the three entomopathogenic nematode species nanely Steinernema
carpocapsae, S. riobrave and S. siamkayai against oriental fruit fly (Bactrocera dorsalis (Handel))
was conducted in 3 experiments at the laboratory of Department of Agriculture during
October 2003 - September 2004. The first experiment was designed in CRD with 3 replications
and 12 treatments resulting from the combination between 3 nematode species and 4
nematode suspension concentration rates used at 200, 400, 800 and 1600 IlJs/ml/cup.
The second experiment was conducted separately in 3 subtests according to 3 different
temperatures at 25, 30 and 35°C, Each subtest was arranged in CRD with 3 replications and
3 treatments including three nematode species. A combined analysis was introduced
to resolve the interaction between the nematode species and temperatures. The third
experiment was designed as 3 x 3 Factorial in CRD with 3 replications. The factor A was the

nematode species namely S. carpocapsae, S. riobrave and S. siamkayai and the factor

Y madrmalulafmainuas auineaaaiuasmalulad aminedusssumand o.asoman 2.0vus7i 12120

v Department of Agricultural Technology, Faculty of Science and Technology, Thammasart University, Klong Luang district,
Pathum Thani province 12120
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¥ Entomology and Zoology Group, Plant Protection Research and Development Office, Department of Agriculture, Chatuchak,

Bangkok 10900
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B was three growth stages of oriental fruit
fly consisting of 5 and 9 day-old larvae
or early and late 3" instars (prepupae)) and
11 day-old pupae. The early third larval
instars were used in the experiment 1 and 2,
the dosage for the trial 2 and 3 conducted
at 25 °C was 800 IJs/mi/cup. Each
replication for all tests contained 5 larvae
or pupae. Three days after exposure,
the result showed that at the increasing
concentrations of 200 and 400 IJs/ml/cup
to 800 and 1600 IJs/ml/cup S. carpocapsae,
S. riobrave and S. siamkayai caused
significantly higher mortality from 20.0-53.3
to 33.3-86.7 %, at the most effective
dosages used (800 and 1600 IJs/mli/cup)
S. carpocapsae (82.2-86.7%) and S. riobrave
(71.1-80.0%) exhibited significantly higher
efficacy than S. siamkayai (33.3-40.0%).
At 25 and 30°C S. carpocapsae caused high
mortality rates (86.7 and 84.5%) to the early
third instars of fruit fly larvae whereas
significantly decreased at 35 °C to 8.9%.
At 30 and 35 °C S. riobrave showed 84.5
percent of mortality which decreased
insignificantly at 25°C to 756 % and
S. siamkayai gave significantly different
mortality at 30°C at 356% and at 35°C at
22.2%. Every temperature level S. siamkayai
had significantly less mortality rates than the
first two species. The effectiveness of the

three nematode species against pupae

of fruit fly was very low (0-6.7 %) while the
larval stages were significantly more
susceptible. The mortality percentages of
early and late 3™ instars caused by
S. carpocapsae were 86.7 and 80.0%
respectively, being significantly higher than
those caused by S. riobrave were 75.6 and
62.2, respectively, whereas S. siamkayai
gave the significantly least mortality with

22.2% for larvae and 8.9 % for prepupae.

Key words : entomopathogenic nematode,
Steinernema carpocapsae (Weiser),
Steinernema riobrave Cabanilas, Poinar and
Raulston Steinernema siamkayai Stock
Soomsook and Reid, oreintal fruit (Bactrocera

dorsalis (Hendel))

UNARALD

FAnszdnsnwzesldfounan 3 oila
A0 Steinernema carpocapsae, Steinernema
riobrave WAL Steinernema siamkayai Tuns
dinvhatsuanadTunald (oriental fruit fly;
Bactrocera dorsalis (Hendel)) Tusn1wsias
UjuAmangunuidemstswdagiomedinw
S NINITWAIUINTDTNDWY DTN TINEAT
c??\nwil,ﬁauo}a’lﬂu W.A. 2546-NUBNUU W.A. 2547
Tasutvpaniiu 3 Manaaee As lun1measd
# 1 Meuwuuuy CRD 3 71 12 nswd3s \Hu
N394 1937NMU (treatment combination)
senivriazedldifounoy 3 o6a AUSAIT

AMNAULUUTI A IADUNDE 4 S¥dU A
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200 400 800 Way 1,600 @23/u\./878
naneanedi 2 Usznaudae 3 nsneasstiosil
wanewiy ANsTAvgmadAe 25 30 uay
35°% 19WNULUL CRD 3 71 3 n35ui5 fe
T&haunan 3 #ia AATILHIURRIBNTNARDY
(combined analysis) LavUfdNRuSTZNIY
silavesldifaudasiussdugungl 013
NARBIT 3 MIUKULLUY 3 x 3 Factorial in CRD
3 91 Towdl 3 oilswesldifounaniuilads A
uazJasinee sasusaTuwald lawr nususg
5 Ju w38y 3 906U a1y 9 Tu vaede 3 nau
dindnud uarszezanud wIsey 11 Ju Hu
¥y B Armnunuiuzesldfeunsed g msu
NINARBYA 2 way 3 Ap 800 F/ua./Ee uasld
wuauuuaa"s’uwa‘tﬁmq 5 JUSINIUNIINARDY
1 uar 2 uarnmesasiiszivgungd 25 ‘3
fmsunanesedd 1 uay 3 wud lumameasil
1 fiafinanavuiwiuzes lddesudesiiu 800
LAy 1,600 f/ua /8 naIn1Inaaey 72 Falu
YNSRIV T IHTRTINTMERUDULNEYTUY
waldiony 5 Fu 822 uay 86.7% MgABLN
Farau druiiinnnldfounsy S. camocapsae
fuualdudnsz@ndnmgege s89a9u1 711
Way 80.0% S. riobrave WAy 40.0% iU
S. siamkayai g\a’ﬁu LRZLANANIUIINAMNAUN
wiufisedudindY Ao 200 WAy 400 F/uR/
fan Fefsmsnsmeiiaanldfourasi
3 wiadnannegsznite 20.0-53.3% e
wisufeuTuudassnsn AnNruIwiuA 800
uaz 1,600 f/ua/Ew luntameassii 2 Asesu
aounad 25'y S. carpocapsae AasaLIINEE

RuaULNAYTURALY 3 2eduldde 86.7%
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gt S. riobrave Fovhanelel 75.6% auidl
30 "o ldioudanie 2 odadiiwesidud
MeYanBwiniud 84.5 Felsiuansnatuiufissu
25 °7 Wasfisydu 35 % S. riobrave fof
UsrBnBmmwmsvinanegeiiy 84.5% Tupaued
S. carpocapsae HUpIHUANIIVINALANRY
mAnIfiey 8.9 deuansrefu agrelsfau
S. siamkayai ﬁﬁizﬁw%mwﬁﬂqm:ij
222-356 % ’[u‘qnizﬁuqmﬂgﬁ LRLLLANAN
fulddoudon 2 odausn Tumnaassi 3
wuauuuaoi’uwa‘lﬁmq 5 T 8 3 H9kuU
warany 9 Ju (3 3 nawdndnud) geuus
fansidinviansasldifoudassio 3 wfiann
ni1svpsanug ldfaudey S carpocapsae
fUsenBnwgega  81M1I0aIERUDUDTE
5 Fu uay 9 Tu 1§ 86.7 uay 80% IBIAINT
1#un S. riobrave #9fiszdumavinane 75.6
LAY 62.2% ANAAU &9U S. siamkayai
ﬁs:é‘l’umiﬁﬂmﬂﬁwqm Ap 222 uar 89% T4
HANMHUANAWNU S. riobrave LT S. siamkayai
fuefidudnsvimisvuaudy 3 d9fugenin
waswanagaINnuaude 3 naultinenus §7u
navhassnudvasldidioudesiie 3 wilasyly

JeURN 0-6.7 %

dman : lfifoudasdnguuay Steinernema
carpocapsae (Weiser), Steinernema riobrave
Cabanilas, Poinar and Raulston, Steinernema
siamkayai Stock, Soomsook and Reid

unasYuwalsl Bactrocera dorsalis (Hendel)
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AU

wiadTuNald (oriental fruit fly,
Bactrocera dorsalis (Hendel)) #fipnuadty
naAsEgianniulouianiey STU1ATULTS
vanesaldiounnade wafisanelddnaely
2.3 ou. WRUdanwaliviomusouung
lgasitnidusvusunelu 1 Ju mseiudvle
p9viupuliiig 8 Tu § 3 Trur usuazin
Aulilonaldhidnaiituazswmay  fvuau
8 3 Lﬁaw%cyl,ﬁﬂmﬁuﬁmq 9 Juauidng
snug svusulutuiifausunsnfadioen
mnwa‘lﬁmﬁuﬂ”nﬁnLLﬁagTuﬁuﬁn 1-4 ¥y,
srarAnuAUTENI 10-12 TU (NUATURYALY,
2527) fdntpiwadianninwaiiioaznay

[ v o v

WuinAsINeaNINGNUG 7-14 T wanela
Taviufl 19e98imannlofesindy 18-20 Ju
UANAINABANNLEEMIBUANALTULRTANULE?
fafuglassasionssveansaliluseseine
avaniivatwdsene dinaaanisudnan
Ysenafifiunastunaldstuia mssdiung

1% '

Poeuidaiinateds 1dun msviows (yuas,

a [

2526) navsepfiduntuiiesayszang
Wi, 2529) [HuANENTIWARD (NURSUARY
Anly, 2525) IHnilafiy (NuASURTANE, 2527)
THdudouilifudagsssn® (usTwa, 2525)
nsavloviiamdaunas Tunaldiiadsann
(BAILRTANL, 2529)
mﬂ‘ﬁlﬁtﬁauwaﬂﬁoLﬂuﬁmgﬁsw’mﬁ
zaeuNas anldlunmsaiauuassTunaliidu
5nifnily ilasannlddoudesdagunasiy
8N\ Steinernema ez Heterorhabditis 8NN130

yasunasldvatszia (Poinar, 1979) ldifau

HoeInani N89negsannvuuaiiSsuuy
symbiosis Feaduagludladuniin (Jald
Wwourewdy 3 sresidnnaie  (Infective Ju-
venile (IUs)) lameudnlyaglutesited1en
Pa3UNAY (haemocoel) wuAiii3uargnildes
panua tuszuLiianzaIuNsy uaziuang
NIMETRLNRINE (U 24-48 B,

Tudsenalnelgfinnsildfaunas
S. carpocapsae inlgunmsmuANLNRIARIHY
fw 7 vaspdaldidunasduis Ao vusudiu
TsRwWRanassnas (Yr5uazAnz, 2529) nupu
m:ﬁwau’lumaﬁm (IuarAny, 2537) @
saudndadnludnniai  (Yosuazany,
25340.) AW NTUWMA (TBTuRrANE, 25347.)
saumsnaaaisniuusasTuwald Lindergren
Wy Vail (1986) lFns1use&ndnwnisudin
Mauvadldifiounay Steinernema feltiae
(Steinernema carpocapsae) ADNUDULLNRITU
Waldide 3 9 3 wiladnwiu Ap Ceratitis
capitata Dacus dorsalis 8¢ Dacus correcta
Tapwuqn 14 l&daunasludnsy 500-500,000
§/fn fnsmedeud 9-92 % Lindergren
warAMY (1990) l#snwenuin S, feltiae
fusrandnmmlunismaisunasTunald
C. capitata TugnwsssumdlaslHludng
500-1,500 §9/A5.24. §INTOVILERITL KA
1fieeld 765-85.1 % gansal (2542) wui
N34 I founoy S, carpocapsae Tusnin
100-500 §7/3UNARBY ¥ IMVUBULNRITY
Waldi 48 3 A1e 2.5-125 % (USTBZIn
48 .

ﬂaqﬁuﬁmiﬁuwﬂﬁtﬁauv]amﬁm‘lwajq
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Tunavdfigionnaseu ldud Steinernema
riobrave Cabanillas S18unuiinasgfinds
UszimAanigain (Cabanillas et al, 1994)
war S. siamkayai l&duwuadousnlu
UszmAlnediot we. 2539 fis vanan a.masysal
(Stock et al, 1998) T&doudawse 2 wiinil
fanuannsanudagundgendn 35 1
Touawy S. riobrave fusz@ndnw Tuns
Wanevuaunsziives  (Spodoptera exigue)
wazMuBUNITiRN (Spodoptera litura) 1digatia
80-96% fiszsununndl 35°y (Tiuavandi,
2546) qmﬂs:mﬁmaamsmamﬁ afiarAnm
fefnunnasaldfoudes S. riobrave uaz
S. siamkayai fdunwulvilun1s dviane
unavTunalifadudngiofisdy madssgia
#fiavilomuiinda iy TaswSoudivuiy
S. carpocapsae ’ﬁ@ﬁﬁﬁﬁnm LLa:wmaumnﬁqm
wazanansomUANAngRslEA Tugnumpdfiszdu
251 (Jiuargniie, 2546) uavauzifieai
sdnwildeisinasayssindnwldifaunaus
na17 Lewn anwvuiwltuzeldifaudas

o

sedvaunpduas o osunadTunald

9 UY
[ [

woftazlgvinsdadanldifounanaindisl
ﬂﬁzﬁw%mwgouaxmmmuﬁ’mmwgﬁmmﬂ
gasdszndlng Tunsfissiluldlumsaiuas

unasTuwnald Tuanwsssnafsaly

6 ool
qﬂn‘smuamﬁms

o

atiiunisnaassnvavdjuanisg

NANIIU

9

S1UNITWAIUINIT  DSNTINDT AYLALADY

AWan1sUsudagianiedanin

ARIAN W.A. 2544-fupu W.A. 2545 31U

140

[

34udl wivennidu 3 Maneans Tasmmasad
# 1 MauwuLLUY CRD 3 1 12 nnis fu
nss83857u/U  (treatment combination)
senivaiaresldioudey 3 e ldud
S. carpocapsae S. riobrave WL S. siamkayai
wardnsIANrUIwLLLadldfaunes 4 seeu
16iun 200 400 800 was 1,600 f/Na./fw
LATNINARBIA 2 Usznaudiy 3 MNeaas
ziaﬂﬁLmnomﬁ’umm:ﬁuqmﬂgﬁ @B 25 30 LAy
35°% 219UNUWDY CRD 3 71 3 n33%35 Téun
ilnradldifounas 3 aiiadenalId1vsiu
LA291AEN1TILASIZTATINARIBNIINARDY
(combined analysis) Lﬁﬂﬂ’lﬂﬁﬁuﬁuﬁ
5:%'5N’nﬁmaﬂﬁtﬁauwaﬂﬁ’m:ﬁuqnmgﬁ
§2UN1 AR 3 1MNUNULUY 3 x 3 Factorial
in CRD 3 11 lawilade A Aediavecldifou
Wow 3 BiafInadesiu 1133 B An B9
gponnadunald laun nusunIy 5 U
wiady 3 wdiu 21y 9 Tuninly 3 fau
wdnud uarszezaAnuanIeniy 11 u Aanu
wuiuzesldiFaudesd g munimensd 2
way 3 A 800 Ay/Na/iy waslHruauunasiu
waldeny 5 Tu nanasfisziu gungl 25
wisnldidouras 3 oila S. carpocapsae
Iﬁmnn’ﬁLWﬂngﬂoiuaﬁwﬁiLwaa(’J’ﬁ%ua:qw%ﬁﬂ,
2541) & S. riobrave WaT S. siamkayai I

L4 1%

mnmsmwuﬁnwmaﬁuq FrBuNaInIFe
vuUAUSIAY (Galleria mellonella) NIWATEN
Tosneq vosunasTunaliildlunimeansld
Q’mﬂ’ﬁLgﬂ\ﬂuﬁﬂ\‘]ﬂﬁﬁﬁmi (@nnsnl, 2542)

s1sasiBuafiiiun1sa s e
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7 1 €

ﬁﬁmumﬂuﬂnma 6 TBU. a 5 ¥, HBaY 60

U

(% '
LY

N3N WWadnauiipar 2 wa. ﬂ@ﬂ‘[ﬁmm%u
sauane Feazhlulddmiuynnimeaass

MNaanedi 1 U5UssfuaamuIuLiy
vpdldifoudosusazsiin 4 s26u Aa 200 400
800 way 1,600 Fv/ua. viemasuunseludie
warafnfwdanlidiear 1 wa. vinsUase
vupuuNa Tuwallinny 5 Tu adldiwas 5 &
(1 1) hliAvlsf gumghl 25 s uu 72
F1an WEWINITATITUTILIUNLBUTAABE L
Tadeudannuldndesqanssemi

manaassii 2 [nanuLILiNDey
& fourasusacoiliavintu Ap 800 F/ua./fae
ﬁoLﬂui:ﬁummwmLLuuﬁﬁﬂizﬁw%‘mwﬁﬁqﬁw
INWANITVAGEYN 1 vealdasuunsieludie
WaEAN uaUapeviuauey 5 Fuasluipaz
5 ¢ ilufioliTuszdugoumgd 25 30 uas
35 "y WJuUIeIuIU 72 BN, INNTATITNG
N1INARDY

nmaneaaed 3 [dnTANruILLLDDY
& haunapudasaiiaidulads A 31uau
800 A/uR./Hn visaasuunseluiewanain

qwar 1 vee UaspunasiunaldTusneg

De

&)

afuilade B fway 56 (1 91) thludioly

=)

ﬁqmwgﬁ 25 2 WHUNRIUIUL 72 N, ¥a9n
TUNINIINTINUUNG
a € % wa
Tunsiaszving ldnsaesauqmuiand
andoauni (assumption) TBINITIATIER
ANLUsUIULE g INUIBT I U TR AN
Huwefidud wuilddudusosuvasioya

(data transformation)

NARN1INARBILAZ IS

NSNARDIT 1 NAINITVIARDY 72 B,
WUIINITRNANLIL LUl E 1A auran
wiazsdnezwuiUasifudnismeveadruay
uuariunaliiony 5 funiats 3 Bredugedu
(Table 1) Faifiuldanldfoudaniio 3 oia Ao
S. carpocapsae S. riobrave WRL S. siamkayai
FsrAuANVIUILLY 800 way 1,600 F/ua/
fie v liiuaumppyszving 40.0-86.7 % By
WANFAINIINTITEFUAMNALILULAINT #B 200
LAY 400 F/Na/ft %’wuaumﬂagi:wiN
20.0-53.3% \flpRanTanfiainuvuiuLy 800
Waer 1,600 #@2/u8./078 Use8niniwuas
l&foudas S. carpocapsae pyfi 822 uaz
86.7% muadiy fuwaltiugendt S. riobrave
fifinngviane 71.1 uas 80.0% MNATRL &7
UseBnBnWeDe S. siamkayai G‘i"lqmﬁ 40%
uazwanawAuldfoudas 2 aflausn (Table
2) mslanununuiuzesldifourasludng
figevhldanadssnivdinuldideudssi
wuauuumi’uwa‘lﬁﬁmamgﬁuﬁw Tona#
wupuusasTuAdaulnNduds wazgnidn
vawlagldifoudosniniy Seilesidud
nM3negs Seasedmiunmsléludasaia
Wi wudsiuiunimaasses
Lindergren uazAniy (1990) 14 ldifaudae
S. feltiae TudnT1 AUILILLUIEWIN 5,000-
500,000 §/8e VlvvuauuwNasTunalisde
A9 MBBEIENIN 9-92 % gnninl (2542)
wuin &useulildReudey S. carpocapsae
Wy atenuauuNasTuRald uruiusan

24 3. WU 96 . wWasifudn1saeaziin
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Table 1. Comparative differences of percent mortality of 5 day-old fruit fly larvae (early 3"

instars) among different densities (IJs/ml/cup) of each entomopathogenic nematode

species at 25°C in the laboratory of Department of Agriculture (DOA) during

October 2003 - September 2004

Nematode concentrations

Species of nematode

(lJs/ml/cup) S. carpocapsae S. riobrave S. siamkayai
200 400 b 378 b 200 b
400 533 b 422 b 222 b
800 822 a 711 a 400 a
1600 86.7 a 80.0 a 400 a
CV = 168 %

Means in the same column followed by a common letter are not significantly different at 5%

level by DMRT.

(3
~

FuaN 26 Wu 76 % wazdlANTU

Adwavldinasidavinans  2evldifaudes
RARINIY

' (Y

nmAaeef 2 grunfifinasionisid
v'hmwuauuumi’uwalﬁmq 5 Tuppeld
\ounauits 3 7iia axiiiuléann S. carpocapsae
fisziugungd 25 uar 30"y AuszAndnwlu
NSYRBAUBU 86.7 URY 845 % AINAIGU
Folufimuuandreiu Lﬁaqmwgﬁgo%uﬁ
35°% mvhawanaiiu 89 % Fouansneiy
#i 25 uar 30 v (Table 3) aiu PN
Iﬁ’jﬂqmwgs‘iﬁmu'\:awian'ﬁm"'wi"\a'mmao
lé\Reunpy S. carpocapsae BETENTN 25 LAY
30" dwiriuacgnddy (2546) wuin grungd

AmanzansomMIdvinasrus Ui apiaf 19

142

’ﬂm‘lﬁlﬁaualamﬁﬂﬁagTui:ﬁuqmwgﬁ 25 "
atolsfian ldfeuderiladainnsoyinany
sl luzvgungdl 10-32°% (Grewal et al,
1994) druldifiouday S. riobrave A5LéU
gounai 30 war 35 '3 81NINYIAIEvIUBY
wnasiunaldildigedie 845 % Bogenirfiszdu
25 ‘7 FemuiAin 756% uacil 35 3 naud
UsenBmwgenuazuandiwaNs. carpocapsae
duft 30 3 UszAndnwlduanseiu asdu
gunpiinmanzassions diasunasnes
1&\fauray S. riobrave 5eWiN 30 uay 35
§0§0ﬂ’i’l S. carpocapsae AINAINILADY &Y
n1aneapvrediniuazgnide (2546) wuln
aumpdifimanzases S, riobrave pgil 30

Wi S. riobrave &N1TEIYIaIBLNAILHT9
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gunll 10-39 "3 (Grewal et al, 1994)
S. siamkayai #pfiBuAn1svinarugagn
35.6 % # 30" wANENIRNTISEAY 35°7 Fasnn
ey 22.2% Beudiaclsiuansrofigamgd 25°
(26.7%) fimu anananaldigumgiifivanzas

fion1sdivinanene S, siamkayai @p 30 "%

'?iomoﬁ’umswmaawmi"ﬁ%ua:qw%ﬁ’ﬂ (2546)
nsfildidounpaie 3 ziladl fiszavgaungdl
Asnzanlunsdivihaefiuansreiu Wissn
Pinldfaurasmariimiianunas Aanm

AUMDANANY (Grewal et al, 1994 ; 73

WREANDTY, 2546)

Table 2. Comparative percent mortality of 5 day-old fruit fly larvae (early 3rd instars) among

three species of entomopathogenic nematode at each density of nematode/ml/cup

at 25°C in the laboratory of DOA during October 2003 - September 2004

Nematode concentrations (lJs/ml/cup)

Species of nematode

200 400 800 1600
S. carpocapsae 400 a 533 a 822 a 86.7 a
S. riobrave 378 a 422 a 711 a 800 a
S. siamkayai 200 b 222 b 400 b 400 b
CV = 168 %

Means in same column followed by a common letter are not significantly different at the

5% level by DMRT.

nrmaaeef 3 Jusn9q 209UNRITUNR
IiEwasansdyhaeseddiieudeni 3 1l
Tas@t S carpocapsae YnaEvUBUKNAITY
waldidy 3 oy 5 Yutaeduldgeaail 86.7%
vimevuauany 9 Hu Badiuty 3 e didinus
anaaithy 80% BeusbiuansneiuusitssBnSaw
ﬁL_LmTﬁuammdauma%vz‘iuﬁnwsﬁﬁmﬁﬁnuﬁv‘h
WA 22 % S. riobrave NIV IvvuBU
81y 5 W Megedn 756 % uazuanAniy

wosidudnisnuaaerususy 9 Junialy

AowddnuALRZANUGT 622 uaz 6.7% LTu
Weiu AU S, siamkayai §INNIOVINANEVIUAY
91y 5 u uaz 9 Ju 1 222 uar 8.9% AwadL
(Table 4) deuans1ofu  druasidud
maednudinty 0 mIfldidaudas
3 wievihaevususty 5 Nulddnga speasn
Toud o1y 9 Yudauidndnud uazdnudiiu
830 eBuneldin vusunny 5 Suduszesd
yhawfiowa nsiedaulminasiuemnaen

a1 FadunsiinlananeswundsduNaniy
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&R aunopandu Ltazgnlﬁtﬁauwaﬂtﬁﬁﬁqaqﬂ
neteadasssnmAredienie wiadaluiy
avnsfiunaeiudnly funuaueg 9 Judu
Fu 3 fawdenud vususuvaduadaulm
ﬁm\m%aag}iﬁ’u*?iﬁummsﬁaﬂﬂ%ﬂlﬂﬁuaqwﬁs
IanqaﬁiﬁtﬁauwaﬂLﬁﬁéjmﬂ‘luﬁqﬁau,uao ipy

satoudigondiadug Sviwuey duTuanue

[ o e a 1 A Q
\HuITHswWnal vganuaIvig Tadaudiieg Uan

uazmstianaantian Beevnela (spiracle) a
wivineudas aniu Tenszesléifoudesi
udvhaetonas (lawSeufisdseindnw
sevisldidaunaniie 3 #ila S. carpocapsae
AANANTOFIFA Tumevhaevusuany 5 Ju
uas 9 Ju (nouuddnud) sosasuliun
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Table 3. Interaction between nematode species and temperatures was analysed by

a combined analysis in the laboratory of DOA during October 2003 - September 2004.

Temperatures Entomopathogenic nematode species (B)

(A) S. carpocapsae S. riobrave S. siamkayai A-Mean
25°C 867 a (a) 756 a (b) 26.7 ab (c) 63.0
30°C 845 a (a) 845 a (a) 356 a (b) 68.2
35°C 89 b (c) 845 a (a) 222 b (b) 385
B-Mean 60.0 815 282 56.5
CV = 100 %

Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.

Means in the same row followed by a common letter in a bracket () are not significantly

different at the 5% level by DMRT.

UszRnBnwgezavldifounas S
carpocapsae TMIMABUBULNEY TUNALS
Tasudmdwasunisanmsfilsvinnismasaa A
gaumgd 25°y Fafuszivimanzandaldiiou

Weppdailuindign (Table 3) vziuléin

144

AvuILiuTBalifoudey  sedugungd
Supoounad uariledufiAsadoeaaiingian
widinasaUszAvanwasaldifiounosi 3 pila
apwlsfinu fefitaduiidndy fadadundeand

v

& faurpadaduninzrasuuafiie  ing

Vv

MsEsimnsinees I 23 atufl 2 wosanen - Remeu 2548



Table 4. Percent mortality of early and late third larval instars and pupae of fruit fly caused by

three species of entomopathogenic nematode at concentration of 800 IJs/ml/cup

at 25°C in the laboratory of DOA during October 2003 - September 2004.

Fruit fly stages

Entomopathogenic nematode species (A)

(B) S. carpocapsae S. riobrave S. siamkayai B-mean
Early Srd instars (5 day-old larvae) 86.7 (@) 756 a (b)) 222 a (c) 61.5
Late Srd instars (9 day-old larvae) 80.0 (a) 622 b (b) 89 b (c) 50.4
Pupae 2.2 (@) 67 ¢ (a 0 b (@ 3.0
A-Mean 56.3 482 104 385
CV = 149%

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.

Means in the same row followed by a common letter in a bracket ( ) are not significantly

different at the 5% level by DMRT.
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