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nasaulsyaninwanstlaviumndnwloulls ; Dysmicoccus sp. uilipuwin
Field Trial on Effectiveness of Some Insecticides for Controlling the Mealybug;

Dysmicoccus sp. on Sugar Apple

WK B1oual guw s uagniiu Sunded1Y

Paungpakar Angmani” Sutep Sahaya’ and Wathin Chansanga

Abstract

The effectiveness of insecticides on sugar apple mealybug; Dysmicoccus sp. in terms
of kinds and rates appropriate for the control of such insect was investigated. Four plots
were experimented from Oct. 2007 to Sept. 2010 in the farmer’s fields at Amphoe Pak Chong,
Nakhon Ratchasima. In the first year, the experimental design was RCB with 4 replicates,
each replicates with 6 treatments. Four treatments were imidacloprid (Provado 70%WG),
thiametoxam (Actara 25%WG), dinotefuran (Starkle 10% WP) and white oil (Vite oil 67% EC)
at the rates of 2 g, 2 g, 20 g and 100 ml/ 20 litre water respectively. One treatments was
nematode; Steinernema carpocapsae (Weiser) (NEMA-DOA 50 WP) at the rate of 5.0 x 10’
nematode/ 20 litre water while the other was control (no insecticide spraying). As for the
second and third year, the same procedures were undertaken but with different insecticides.
They were thiamethoxam (Actara 25% WG), thiamethoxam/lambdacyhalothrin (Eforia
2477C 14.1/10.6% ZC), thiamethoxam (Actara 25% WG)+white oil (Vite oil 67% EC) and
thiamethoxam/lambdacyhalothrin (Eforia 247ZC 14.1/10.6% ZC)+white oil (Vite oil 67% EC)
at the rate of 2 g, 15 ml, 2 g + 50 ml/ 20 litre water and 10 g + 50 ml/20 litre water
respectively ; 5.0 x 10" nematode/ 20 litre water of S. carpocapsae (NEMA-DOA 50 WP)
and the control of unsprayed treatment. Two insecticide spraying at the 7 day interval were
applied to the 4 plots. The amounts of nymphs and adults were checked before and 3, 5 and
7 days after spraying by random sampling. Ten sugar apple/ tree were randomly selected
and all mealybugs on each fruit were counted. The results showed that every insecticide
treatment was able to significantly reduce the mealybug numbers after spraying compared to

those of the controls in both years. The apraying of imidacloprid (Provado 70% WG),
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thiamethoxam (Actara 25% WG), dinotefuran (Starkle 10% WP), thiamethoxam/
lambdacyhalothrin (Eforia 247ZC 14.1/10.6% ZC), thiamethoxam (Actara 25% G)+white oil
(Vite oil 67% EC) and thiamethoxam/ lambdacyhalothrin (Eforia 247ZC 14.1/10.6% ZC)+
white oil (Vite oil 67% EC) at the rate of 2 g, 2 g, 20 g, 15 ml, 2 g + 50 ml and 10 ml +
50 ml/20 litre water respectively, were found to give good results against the mealybugs.
While oil (Vite oil 67% EC) expressed medium effectiveness of the control to the insects,
S. carpocapsae (NEMA-DOA 50 WP) at the rates of 50 x 10" nematode/ 20 litre water
yielded no clear —cut result. Laboratory check of the nematode - sprayed sugar apple found
no nematodes in the dead mealybugs. No phytotoxicity of either tree or fruits were

observed as well.

UNARED

mavegauUszAnsnmanstasiuidamasutohulasmh Timquazasdfomuiauazdnn
ssiwnzanlumstesiuidnmisutluiormi vinimesey 4 wWawmasas seviiiou
BanAY 2550 (Wouiupiew 2553 Audacinunans s1nelindoy Fuviaunsnedu Tl 2551
TIOUHUNTINARBILUL RCB 4 ¢ 6 n93w3s Toun mawuans imidacloprid (Provado 70% WG),
thiamethoxam (Actara 25% WGQG), dinotefuran (Starkle 10% WP) uae white oil (Vite oil 67% EC)
8991 2 ndY, 2 N$U, 20 NYW uae 100 TFFNS/N 20 Ame mawuldiFeuney Steinernema
carpocapsae (Weiser) (NEMA-DOA 50 WP) 8091 50 x 107 #3/41 20 85 waensanislinuans
W7 2 uar 3 dnsmdflumswdfiowdusn wildfastosturmdnuuasiunnsitg tHun mswusns
thiamethoxam (Actara 25% WG), thiamethoxam/lambdacyhalothrin (Eforia 247ZC 14.1/
10.6% ZC), thiamethoxam (Actara 25% WG)+white oil (Vite oil 67% EC) ufg thiamethoxam/
lambdacyhalothrin (Eforia 247ZC 14.1/10.6% ZC)+white oil (Vite oil 67% EC) &m51 2 n9%,
15 f88ART , 2 N34 + 50 faRAnT uar 10 N3y + 50 SREANS/AN 20 AR5 ENuEITU MW
T&Raunlay S. carpocapsae (NEMA-DOA 50 WP) 91 50 x 107 /1 20 @ns uaznssuis
Tiwuanshuduampspufimawuasmunsssis 2 Asy ey 7 4 ansfumisutioiossuy
fgaunRzi AN TsuUHanBUWWENS uRenduWnas 3, 5 uar 7 Ju Ineduiunsdormi Sum
10 wa/fu Winszareduiosiu msradumisudeiuions wuimnnssudsfvusisaninsnan
USinaunasrunvasnieutold Tnenduntswuanswudnumisuletioeniiuazwansiagig
TifudAymeadftunssuislivuas W 2 ¥ nawusns imidacloprid (Provado 70% WG),
thiamethoxam (Actara 25% WG), dinotefuran(Starkle 10% WP), thiamethoxam/
lambdacyhalothrin (Eforia 247ZC 14.1/10.6% ZC), thiamethoxam (Actara 25% G)+white oil
(V1te oil 67% EC) uay thiamethoxam/lambdacyhalothrin (Eforia 247ZC 14.1/10.6% ZC)+
il (Vite oil 67% EC) M7 2 N, 2 N9Y, 20 N9y, 15 HaRanT , 2 N3Y + 50 HaRANT/

NG+ 50 ﬁaaami/m 20 Am5 mIUEIey HUse@ninnd
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g9vy3 wysyInl amansmy wazdouide
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A A
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fUTanumsdunen 136 5 Y8R 5.0 §uum
U 2541 fU3uwn1sduesn 5 U yar
0.82 U (l9uny, 2551) Wavanuanin
frulnginaznsranumisutlvinlufuna
Fomdvutouuaofidnaglugiuiu Homoptera
10A Pseudococcidae Uszwrlnedulifints
AnwmeFiugineruesmasudafivuly
toswi winulusieeiussszmaindy
wasuilaluana Dysmicoccus Fuwuszunalu
Aymaugiavaiuuin Wy dogwi dudesm
nay wgwd nwd e muneTy vsiau
warNumIynads (Beardsley, 1959) yuwn
Lagdnn (2543) Souimasueiinulu
formh Svuauvin wu wisuleduuzandim
(grey pineapple mealybug); Dysmicoccus
neobrevipes Beardsley uaz Wanutluaiy

(striped mealybug); Ferrisia virgata
(Cockererell) Jaguunssizinisinemstilsl
wesin1sidelunatlouiurdnmasudoly
ouvin Fudulimefimuunhlmineauls
Wenang inensnsWanseutagig U
Fuuananoraaelilinauds Seo1afife
anenvlunandals fofy Feduduagreded
fiauvinn1sAnwuszfnSniwarsUsuniundn
wasudsludioemin Wensuedinuasdnsd
W ERNYDIEITRILNAY LR EFITUBuAUAAR
Fmity Teun white oil uazldifiouday Wip
mstosiuranmasutllutosmin §wsu
Judoyauunhldinensns usEndueen
INRILRIUNITINERT ARBAIUTATY 1NN
Ventagsald

6 el
gUNIULRLITNTS

FNUAUNITNARBYTENTILADUNRTAY
2550 Fuifiouriueieu 2553 fisnalintay
JurTrurssedin guilenuwlasioeniiusy
INYATNTUTEUERRNE WU 4 WaAFDY
TIUHHNMTNARBILUY RCB 1 4 91 6 nT9a/38
Tnelfdudowmin 1 Fu/ o1 luil 2551
1 6 39338 Ap 1.WY imidacloprid (Provado
70% WG) &ma1 2 n¥u/h 20 dns 2l

thiamethexam (Act




2 n4u/u7 20 &m5 3. Wu dinotefuran
(Starkle 10% WP) 8591 20 ndu/sh 20 Fos
4. Wi white oil (Vite oil 67% EC) &m51 100
faadng/u0 20 ans 5. WuldFouday
S. carpocapsae (NEMA-DOA 50 WP) 851
50 x 107 /40 20 8ng 6. ldwinans Tt
2552 ua®2553 § 6 n9913F Ao 1. Wu
thiamethoxam (Actara 25% WG) 8m351
2 n%/41 20 §m5 2. Wy thiamethoxam/
lambdacyhalothrin (Eforia 247ZC 14.1/
10.6% ZC) 8ma1 15 finddna/11 20 &g
3.4 thiamethoxam (Actara 25% WG) +
white oil (Vite ol 67% EC) &m91 2 ndu +
50 fiadAng/1 20 M3 4. WU thiamethoxam/
lambdacyhalothrin (Eforia 247ZC 14.1/
10.6%ZC) + white oil (Vite oil 67% EC)
s 10 S8FFNT + 50 TaFANT/AN 20 Ang
5. wiul&ifioudoy S. carpocapsae (NEMA-
DOA 50 WP) 8591 5.0 x 107 53/3 20 &n9
wag 6. lusInsIniumautiofossus s

DOULREFIANTHUUNRNBUNUAT wWRLUa
WHE1S 3, 5 waz 7 Tu Ineguduainwa
Houmhdmau 10 wa/fu Wnszaaiiguy
pratiumasutioiione Buwugimaany
m1un3su3sIneldinTovuudnua1uiin
azwendouuuuseiahge Wewumasuly
RAYINNTY 2 Fa/HE YMEaWUaTs S1uu
2 pdy vt 7 T Tasvaaauusou
3 Am3/fu thdnNanseuYBsaEsNARBYid
piatipumdn (phytotoxicity)
Tufinfayasiuiunayulofiny
FiagedaanuwlsyUT T Iuma sulriau

A@sanalysis of variance
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(ANOVA) uaglunsdidumumasutionoumiu
15HANNLRNFIA U AT R9EI 19N T907E
eI iy utlodewuasseds
analysis of covariance (ANOCOVA) Salao ¥
WisuilsurmmAEAe38 Duncan’s multiple
range tests (DMRT)

NANISNARDILAZIRISOI
T 2551
wUauwnased 1

PumtausafBLTemsule
(Table 1)

AaunuaIswUUS Ay utloszuin
1N WRYBEsEg 20800 - 33675 §1/ 10 WA
wazldunnstafunioafifsenitonssuis
FolpTevidoyandonuss 3, 5 way 7 T
P35 Analysis of variance

NHINUTITASIUINUET 3 Tu N99aiE
ffin9nusIwuw A sulvanavad vy
WRESEg 2850 - 81.75 53/ 10 wa Biwanay
oD wilpnuazuansvaeeliviudhAny
ymusdRtunss A ElimuasTwumisutlowdey
22950 #1/10 W\

wdousAsouInLdy 5 Yy neuIETd
mawssnwumREutunieseing 4875 - 6925
1/ 10 wa Biunnshefmeadin witlounituay
waneeagufiTusAyneadRtunssuisldnu
snsfiwuindautiomdy 23000 §3/10 wa

VAWUATIRSOUSILEY 7 U nesudEad
mawsanwumRBLlueRETsig 4225 - 8375
F1/10 wa ldumnsaimneada widaenituay
winsvatefidydAynea iRfunssnT Sl
safiwumRautlowdy 279.75 §1/10 wa
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naowuansaseit 2 Tifayad 7 Su
nawina1spseusnidutioyanaunuatsndod
2 wumdsutlowmiesening 4225 - 27975
51/10 wa Buflmuunnsinafunieadf
FeTmsidayandowuasaded 2 fuis
Analysis of covariance

wiouasATeR 2 wi 3 Tu ngsuaE
Afimussumaslomysening 17.00 -
57.25 #1/ 10 wa HowWFyudisuseniig
N3IUIBANUIITAUI nT9uIENITWUES
imidacloprid, thiamethoxam, dinotefuran
ez white oil WuwRzulswie 17.00, 17.75,
1825 une 18.00 §3/10 WA mNsIHU [Wunn
AAuaRRLFT YN LAz LANAIY B9
Wy Aynesdftunssudswuldiounay
S. carpocapsae Fwuwasutlomiy 57.25 3/
10 wa Butipsniuazunnsvethedifydiday
yadafunsTIslunuadnunund sty
Ry 317.75 /10 wa

MRONLATISAST 2 Wi 5 Sy nInAE
Aimussumasulomiysening 1025 -
2150 #1/ 10 w8 lHumnsefiyneads ws
Uauniuazunnsgos il Agynva s
funssudslivumsfiwumdeutiomdy 313.00
53/10 WA

vdanuasAddl 2 wih 7 Tu nsnds
ATimMswLETWUIR Bty mResEig 725 -
23.00 A7/ 10 wa WawWSsudisuseniig
N95UASANURITWUTIT N9INTFN19WUETS
imidacloprid, thiamethoxam, dinotefuran
Wz white oil wumEsuilvmiy 7.75, 7.25,
1150 umz 850 F3/10 W MNEIHU [lumn
iR NEREI T AT EAN: TY s N R I EY

W AgyneadfidunssuIidwulfiFoudoy
S. carpocapsae FwumAzutundy 23.00 5/
10 wa FeffouniuazunnsaaguiifusAny
v1eaaATunTIuI BN gy Bty
ARy 233.00 52/10 BR
MIRTIANRNITIARRYYDIA TN ARDY
Usinghnawusiamnnsssishinueiniain
AeuAULRENataY
RIC L Ent )
IuFsauuari RN TR uutl
(Table 2)
AausuaITNUUSI A pulyszue
N wiyaYsEwig 13750 - 22600 53/ 10 WA
wREHAINWANFIMIRDATENIIYNTUAD
Jourendayavdewuans 3, 5 waz 7
#I838 Analysis of covariance
wdowusIAsousnudn 3 4 N9
WW&15 imidacloprid, thiamethoxam ua
dinotefuran wumIzutlowdy 21.75, 26.00
uaz 22.75 63/ 10 W8 PNEIEU iwnnsing
M9atn widaunituazunns1vae 19y
fAeadAfunsnIslinuasfinumiy
waiafy 7525 51/10 Wa 8IunTINIETw
879 white oil warn3sNIBHUlFFouoy
S. carpocapsae wumazulomdy 3934 uay
43.50 §1/ 10 wa ldumnstenieafiffu
N9 lainuaS
wfunug1sAseLsnudl 5 Ju 9n
ns3uIEwumAywlsldumnsinefunioads
WNETEuINg 2025 - 72.00 #3/ 10 W&
pehlsfimuainnisusefususmwuii
nTu3sldiwuarnuTuaungulisiannd
nEssAanIaRue
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N15WUATS imidacloprid, thiamethoxam,
dinotefuran, white oil waznITHIFNUIHFaU
Wot S. carpocapsae WUmAYLIRRY 4375,
32.75, 26.75, 69.57 wax 4550 #1/ 10 WA
PINEIAU Bunnseiunegdi witioandn
wagzwpnenag ity AR AfUNSINIB
Twuansfwumasutlowdy 132.75 §1/10 #a
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Wumiﬂ%"’\jmﬂLﬂuﬁagaﬁau‘i/\iumiﬂ%’\jﬁ 2
WUy mBesering 2675 - 13275 1/
10 wa Fudpuunnsredunioain v
Tinsidayandowus1snsol 2 Keds
Analysis of covariance

WRIHUEIASOT 2w 3 Tu ng9wIENT
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1/ 10 wa umnshefumeads widouniiums
wansveE iy Ay eaiRiunTIuIE kiny
asTwumisutlomis 9825 #/10 Ha

waowuEngASR 2 ud 5 4 neTAET
mawnasHUmABulsadyeing 1675 - 3200
1/ 10 wa umnshefmuads widouniiuaz
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wATHUAITASOT 2 Wi 7 Tu neeNAENT
nswsEsmumRBLtuedyserine 925 - 2675
51/ 10 @ Lluanseiisneadd uwitoeniiuas
uwnnsinoaensfisdAymeadiRdunssuislinu
asfwumisutiumiy 8250 #3/10 Wa

NMSATIANANITARREY DI ITIAADY

Usinghnswuansynnasnislinuenmain
Murusiuuaznaioumi

Nsansfiguazdnainen U7 31 aduil 1 unsia - Sguisu 2556

U 2552

FunusausariiTwizuil
(Table 3)

ApunuaITNUUSIN R TITEUR
W WRvegIsdg 15809 - 18026 $3/10 KR
wazldunnAgiuntysfifsenitonsauis
FeTnidayandunuss 5 uay 7 Tuny
35 Analysis of variance
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Woy S. carpocapsae (Weiser) wuwazutl
Oh[? 17.54, 23.85, 10.73 way 34.89 ¥/ 10 WA
AINEU unnsgiunuafif whteundn
uwazunnsyag e iy AynioRiRny
nesuglimuasfinumanutle 85.75 53/10 wa
dMNTIAENIIWY thiamethoxam WUIWR WL
WAy 4334 §1/10 wa [Humasymoesifn
N335 [nuans

wioNuETASsusNugl 7 Y 99w
FfimanusswumRzulomiysening 690 -
21.45 F7/10 W@ [Hupneofun1ogin W
Hoyndtuazunnstvagidud1Avieaiif
funssudslunuasinumdsutiomiy 64.08
F1/10 W\

vdswusnanded 2 Tteyad 7 Su
niowuansAsousnifudoyanauniuansnsud
2 wumRsusmasaenig 690 - 64.08 §/
10 wa Bofimnuuwnns1yiunieadf Su
TirTgiitayandoniusisadod 2 #eds

Analysis of covariance
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Figure 1 The mealybug found on sugar apple fruit A) Dysmicoccus neobrevipes Beardsley

B) Ferrisia virgata (Cockererell)

Figure 2 Sugar apple field experiments
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Application of Poison Yeast Protein Bait in Controlling Fruit Fly on Chilli

Aman Userrny3 Y Syandl mSen ¥ mge gnensunl Y wasindeelng S v

Wipada Plodkornburee ¥ Sunyanee Srikachar * Sarute Sudhi-Aromna

and Kriengkrai Jumroenma "

Abstract

The application of poison yeast protein bait to control solanum fruit fly, Bactrocera
latifrons (Hendel) was carried out in both the laboratory of Pest Management Group and
chilli field located at Tha Muang district, Kanchanaburi province during the years 2008-
2009. The study comprised a series of experiments. The first was the test of the efficacy of
commercial yeast protein bait (INVHITE) compared to DOA bait in attracting B. latifrons.
The result showed that the attraction of yeast protein bait (INVHITE) was equivalent to
yeast protein (DOA bait) with the averaged numbers of 1342 and 11.75 fruit fly adults,
respectively. The second study was on the different rates of protein bait (INVHITE)
attracting B. latifrons compared with DOA bait. It was revealed that the yeast protein bait
(INVHITE) at the rate of 200 ml per 5 liters of water attracting B. latifrons was equivalent
to yeast protein (DOA bait) with the averaged number of 1025 and 1875 fruit fly adults,
respectively. The third was the efficacy test of several insecticides mixed with yeast protein
INVHITE to control B. latifrons. Malathion 57% EC at the rate of 10 ml was found to be
the best in controlling B. latifrons with an averaged dead number of 1525 fruit fly adults
at 24 hrs. It was also observed that imidacloprid 70%WG, dinotefuran 10%WP, lambda-
cyhalothrin 2.5%CS, profenofos 50%EC, fipronil 5%SC, deltamethrin 3%EC and
thiamethoxam 25%WG at the rates of 25 g, 5 g, 5 ml, 75 ml, 5 ml, 5 ml and 25 g,
respectively, gave the averaged dead numbers of fruit fly adults at 24 hrs of 13.00, 11.50,
1125, 9.25, 875, 725 and 6.00 respectively. The final test was conducted on poison yeast
protein bait in controlling fruit fly compared with the farmer’s practice in chilli field. The

application of poison protein bait (INVHITE) revealed that starting 2.5 months after

V nguudnsdngfin dindduimannmsensnendis naisintainums andng ngewwe 10900
Y Plant Pest Management Research Group, Plant Protection Reseat¢h and DevelopmentsOfficeDepariment ¢
Agriculture, Chatuchak, Bangkok 10900
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transplantation and spraying on chilli plants at every 5 rows, 5 meters and on the borders
of the plots could reduce the infestation of B. latifrons. An average number of 9.77 fruit fly
larvae per 1 kg of chilli fruit was observed to be less than that of the farmer’s practice

which had 17.59 fruit fly larvae per 1 kg of chilli fruit.

Key words: Solanum fruit fly, Bactrocera latifrons (Hendel), yeast protein bait, chilli
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uuastunaliiufintiogluiod Tephritidae Bv
WJuusnednginiusasdszwmagAmvany
Usynm sulu Council Directive 2000/29/EC
(Official Journal of
Communities, 2000) Bu5ruenduiiannin
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ylsUunmianuusasTunalufiatilundndooan
nUsemAlnetauady 35n190ouiurdn
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Useanou 7-10 fu daldiifufesidnsudu
Soduuneiin @anuuaeiunaldufin B.
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NIYUBNWRIARNFAIBNTIVNTEATHNTDINLTY
fsmfunsieanidugnay swnmdurmgudnay
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4. Wwdalusiuduli dns1 500
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TIOUNUNISIARBINUU RCB & 4 ¢1
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nagauns i wiafiulusfulunistooiuy
nYauusviunaldafin B.
(Hendel) Tuanwls
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latifrons

s 3 4
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200 dafdns Twh 5 &7 Bwriumdeds
Tusfin Aousiwdnmdsuiinus o1gUszannl
25 Wawnavinelgn (Figure 1) Tnewumds
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naspuUseAndmwmbalusfudulinluns
AunRuwaeiuwalil B. latifrons (Hendel)
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Tunaftugauuaeiunalduiln B. latifrons
(Hendel) @ldumnsinumeadmifumialussiu
Aoy (wmdslusiuSeudisy) Tnawy
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way 11.75 61 mua1siu (Table 1)
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(Table 2)
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waldiviln B. latifrons (Hendel)

wuin n3suIEAnauwdslusiudulv

gm51 200 HA®AMST AUIITEILUAY
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5 fms JUszAndawAngnaluniandn
wuaeiunalifwiin B. latifrons (Hendel) Tnw
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24 iy wihiu 1525 57 S09a9snAB &9
imidacloprid 70%WG 8&m351 2.5 nJ4,
dinotefuran 10%WP 8m91 5 N34, lambda-
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naapun1stEwiafinlusiulunistioeiu
mMYaunaviunaldisfin B.
(Hendel) Tuanwls
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Table 1 A number of Bactrocera latifrons (Hendel) adults attracted to commercial protein
bait (INVHITE) and DOA bait in a period of one hour

No. of No. of adults (individual)
observation INVHITE DOA bait
1 9 20
2 9 10
3 14
4 w 4
5 14 18
6 10 18
7 19 30
8 16 14
9 19 10
10 3 5
11 12 14
12 9 11
Total 141 161
Average 11.75 13.42

Table 2 A number of Bactrocera latifrons (Hendel) adults attracted to the different rates
of commercial protein bait (INVHITE) compared with DOA bait in a period of

one hour
Treatments Rates of application No. of adults
(ml/ 5 liters of water) (individual)
INVHITE 200 10.25
INVHITE 300 18.00
INVHITE 400 17.50
INVHITE 500 15.50

DOA bait (control) 200 18.75
CV (%) - 52.00
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Table 3 A number of Bactrocera latifrons (Hendel) adult mortalities at 24 hrs after
treated with the mixture of protein bait (INVHITE) with different insecticides

Treatments Rates of insecticide in No. of adults mortality
the mixture Y (individual) ¥

malathion 57 %EC 10 ml 1525 a
profenofos 50%EC 7.5 ml 925 ab
deltamethrin 3%EC 5 ml 725 b
lambda-cyhalothrin 2.5%CS 5 ml 11.25 ab
dinotefuran 10%WP 5g 11.50 ab
imidacloprid 70%WG 25¢g 13.00 ab
thiamethoxam 25%WG 25¢g 6.00 bc
fipronil 5%SC 5 ml 8.75 ab
untreated - 0c

CV (%) 51.70

Y mixture = INVHITE 200 ml per 5 liters of water
¥ In column, means followed by the same letter are not significantly different at the 5%
level by DMRT.

Table 4 A number of fruit fly larvae per 1 kg of fruit chilli at Tha Muang district,
Kanchanaburi province during July-September, 2009

No. of No. of fruit fly larvae per 1 kg of chilli fruit

observation DOA plot Farmer plot
1 1.75 5.50
2 276 1020
3 458 6.79
4 6.30 6.34
5 245 1643
6 9.60 10.61
7 30.20 50.78
8 12,50 578
9 8.57 40.00
10 10.10 2407
11

10.66 529
Total 97.73 7594

Average




Figure 1 The application of poison protein bait on chilli was started at 2.5 months after

transplantation
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2 ﬁpmy pattern of poison protein bait to control fruit fly in chilli field (Poison bait
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Anwdnsinsiuunasiuwalll (Bactrocera dorsalis) (Hendel) tlamm\agumwnmﬁﬂu;
Oxyopes lineatipes (C. L. Koch, 1847) lusiasufjiians

Efficiency of Lynx Spider; Oxyopes lineatipes (C. L. Koch, 1847) on Fruit
Flies (Bactrocera dorsalis) (Hendel) in Laboratory

Fuaryand ludwd ¥ Amen SeAauns? insedlng S1SgaY Awg wrndTmuavA?
waz Imm UasnnsysY
Wimolwan chotwong? Wipada Vungsilabutr’ Kriengkrai Jumroenma/
and Wipada Plodkornburee”

Abstract

The consumption rate of lynx spider; Oxyopes lineatipes (C.L.Koch,1847) was
studied 2 conditions of spider at non starved and starved were examined for different level
density of fruit fly ; Bactrocera dorsalis (Hendel) as prey in laboratory. When fruit fly
density increase, the consumption rate increase until the fruit flies density reach 16-17 per
box, the consumption rate drop down in all stages of spider in both conditions. The highest
consumption rate in nymph, female and male were 7.78, 7.68 and 6.53 fruit flies per day.
The rate of consumption was not significantly different between non starved and starved

conditions. The consumption rate of spider decrease when spider density increase.

Key words: lynx spider; Oxyopes lineatipes , fruit fly; Bactrocera dorsalis, rate of

consumption

UNARED
AINMSANITRTINS AU BOUNSYHRMNWMRES; Oxyopes lineatipes (C. L. Koch, 1847)
TuanefilionovnsuaranamnsiseRuAINVIIWILEGY TuwasunasTunall (Bactrocera
dorsalis) (Hendel) wudn wwgyusngou fudiuiuweflyuassfsismnadisuuuuyeonsiv
wasTunalivfiouiu fo Werumnuwiueasuiasiunalifnniiu woyyesiunsasiusald
WRysn Ry guiuauissrdunilondifazrony anas aeidnsinshugoganiy 778 7.67
w8z 653 fspTulisziuAuMuiw DAY TUKAld 17 16 uay 16 fsoudoy 1 5

Y ngufiguardmiiven dninddeimunmsensnuiiis nsnduimsinens andns ngulins 10900

Y Entomology and Zoology group, Plant Protection Resedrch and Dé
Chatuchak Bangkok 10900
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musU wsyuamnuRvafiodluansillonawnsiazonamsaziinisiuuuas Junalily

FHAINAFRULN LRZIMMTANEISHIINITAUNL R TR A TS EFUA LN WU WAN F

YDIUHOLNATINWMAEY WU §IAINMUI LI DY LN AN RENINTY FRsIn13iu

wigiunalfuauumsyuazangg

AVRN :

Lm\mqummnmf\‘itm; Oxyopes lineatipes (C. L. Koch, 1847) WH RO TN L

(Bactrocera dorsalis) (Hendel) 8m91n15hu

AN

Tagdunzdrodufiefldsunis
aduayuuazduiadulfdunalddvoand
1Ay uaziin1sugniilvunuyndunda
wuasTunalfdudngsAysfianiloney
wzahuazwalilifounelialuusemalvy &
fyorAidusuiuunlpemwizwaldag
Wasnuwuazdowly Wy iy H59 e
nsedion Nedoo waztpuwi Husu (ues,
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N15LNWHT, 2555)

dmSuAngeTIHYRvasuIaY TuRa LT
f1979wu Ao wmuifonluaed Braconidae
1§funl Forpius arisanus (Sonan) way
Diachasmimorpha longicaudata (Ashmead)
(ANIA7 LREAMY, 2550) WAYUNIYHRATNAN
VIR Oxyopes lineatipes (C. L. Koch, 1847)
HusihifinudAyuasiivseindan Ty
nsmIvANusasTuRald Tugiuuzsifiny
YInuuisieIuyiaudas (011 LRSS,
2552) uanmﬂuﬂ\jl,ﬂummwﬁmmva\jLLm\j

|AsusHafdIA e uylin

(Riechert and Lockley, 1984) 2iu Tugudy
(3npn, 2544; Badawi, 1981; Carroll, 1980;
Cherry and Dowell, 1979; Fitzpatrick et al,
1979) usoyuiduiviniifiuszandnmluns
muRuLauARgRdosnfumdals 2 uay
3 ¥l win Auldvaivelin (Nentwig 1986;
Miyashita 1968; Van Dyke and Lowrie
1975; Hydhorn 1976; Greenstone 1979;
Lowrie 1987; Uetz et al, 1992)

UszwmAdasnoaldinisAneinis
muRsuiauAngRslneEII8 Inglduseynd
fmshAnylumsanUBnaussyinsuaouuseighy
Tufiewaneeiin w woudla (Mansour et al,1980)
&4 (Mansour and Whitcomb, 1986) 113n11m
(Mansour et al., 1985) wazt1y (Mansour,
1987)

nstpafurdnunasunaldlnyld
snssnunsopvetair ldlfnawimas
SndusosniuaulngIBuaunsuy MIAIUAY
wuaviunalflnun1slidngsssupfdod
otdanuilofiagylkinisannisldase
wuauasld AefuinguszauAvaonisAne
WoyUszandniwnisiuuuauTuwald
(B. dorsalis) vaousssummnmaey oy
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FoyailaviulunisWmuidiwsoysniun
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2.2 TugAIWHNOYNAIRNINALUD R
IS

ymMsvaspguiediuie 2.1 wilk
wnsRHaReIYT 10 T fowhumaxes

NRMSNANDYLRLINIST]
NnmsAnwsfinusasluEIuN gy
YouINAuazAE (2552) Tnudhiauasiiiy
IpguNIyHaINEINNzd AN ANE 1Y
wovlsewA Wi Jouinunueil azBomsn
gWII0IYT uAsuIen watUge Jusiu wu
uaaN 17 29A 50 8N8 66 YA uazwud
LL%J\jig?,JmMﬂmﬁ%m (O. lineatipes) H
UszAndnwnshunuasiuwaldgogn sy
nrsmmspeiRalEAnyIUSEANSwn1sRuYay
uussmrmnmaEsd e U FuRns
1. Anw1dRTINISAUYDIUNSYUM)
wnREw (O. lineatipes) Tupmammnuis
viuuasunneIuwalil (B. dorsalis)
1.1 Tusn wusosumvnmausdla
BB IS
doldunasTunalidam 12 3 5
8 10 13 14 15 16 17 20 23 unz 25 1 1Uu
2NN MRBLEEoU fufuTe
wrAflbwezfmBuiuwag 1 fsioTusiandoy
wudisssoiuuuauusaldldgugnidlsly
e iunaldi 20 ssondavlnefidnginsiu
Tusvrziaen 10 Fuwiiu 492, 550 uaz 445
FIMINESU (Table 1)
dwsurmasluiuua Tuss
Tunoyurmnuteuiison Fufuiowady
unsiimwag. i wisTumsiuuwasiy
dilsumnoduasliivii 17 16

waz 16 frpTudandes TnefiAmaylums
AuguaRWfy 778, 7.67 Uy 653 FHisaTu
MIN&I5U (Table 1, Figure 1) v niugmn
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(Figure 1)

1.2 Tugn wusoyumInnmavuen
29

daldunaofumaldfson 12 3 5 8
10 13 14 15 20 23 uae 25 /3 (Duawnaun
wHayN A mNWRENFIgoU RN Temede
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a0 10 Tuwihiu 598, 628 Uny 493 FImy
816U (Table 2)

dwsuraRyluiuuss funaliinuiy
AN IV SN P ol PR I SN Tl
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waldgugadinlduuasTunaldviiu 14 15
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Auguaawiu 6.8, 7 uax 59 msaTu My
817U (Table 2, Figure 1) wd NI
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(Figure 1)
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usavTuna iy wwoynasfiuuuastu
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lineatipes in a plastic box in ten days. (Fed regularly) ¥

Predation on fruit fly (Bactrocera dorsalis) by one lynx spider; Oxyopes

No. of prey given | No. of prey captured in 10 days No. of prey captured by one
to a spider per day spider per day
Young Female Male Young Female Male
il 60 60 59 1.00 1.00 0.98
2 99 109 81 1.65 1.80 1.35
3 119 140 102 1.98 233 170
5 177 206 157 295 343 262
8 329 342 267 548 5.70 445
10 330 379 316 5.50 6.32 527
13 360 408 309 6.00 6.80 515
14 375 388 310 6.25 6.50 517
15 364 377 308 6.07 6.30 513
16 463 460 392 7.72 7.67 6.53
17 467 452 389 7.78 753 6.48
20 492 550 445 4.92 5.50 4.45
23 460 488 380 4.60 4.88 3.80
25 415 445 338 4.15 4.45 3.38

YV Average 6 replications
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Table 2 Predation on fruit fly (Bactrocera dorsalis) by one lynx spider; Oxyopes

lineatipes in a plastic box in ten days (After 10 days fasting) *

No. of prey given |No. of prey captured in 10 days e e
to a spider per day spider per day
Young Female Male Young Female Male
1 60 60 60 1.00 1.00 1.00
2 106 115 95 1.77 1.92 1.58
3 126 134 95 210 223 1.58
5 181 190 167 3.02 317 278
8 341 344 298 5.70 570 497
10 343 339 298 571 5.65 497
13 377 400 323 6.28 6.67 5.38
14 409 409 353 6.80 6.80 590
15 404 421 377 6.70 7.00 578
20 598 628 493 5.98 6.28 493
23 573 581 480 573 5.81 4.80
25 515 528 428 515 528 428

Y Average 6 replications
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Table 3  Predation on fruit fly (Bactrocera dorsalis) by two and three lynx spiders;

Oxyopes lineatipes in a plastic box in ten days (Fed regularly)

No. of prey | No. of prey captured in 10 | No. of prey captured by one
No. of spider| given to days spider per day
per box 2 RIS Young | Female Male Young | Female Male
per day

1 3 119 140 102 1.98 233 1.70

5 177 206 157 295 343 2.62

10 330 379 316 5.50 6.32 5.27

2 3 161 168 141 1.34 140 1.17

5 253 267 205 211 222 1.17

10 404 404 311 3.37 337 2.59

3 3 171 179 165 0.95 0.99 0.92

5 257 275 223 1.43 1.53 1.24

10 449 466 375 249 2.59 2.08

Y Average 6 replications

Table 4 Predation on fruit fly (Bactrocera dorsalis) by two and three lynx spiders;

Oxyopes lineatipes in a plastic box in ten days. (After 10 days fasting)

No. of prey | No. of prey captured in 10 | No. of prey captured by one
No. of spider| given to days spider per day
per box 2 spider Young | Female Male Young | Female Male
per day
1 3 126 134 95 2.1 223 1.58
5 181 190 167 3.02 317 2.78
10 343 339 298 571 5.65 497
2 3 144 154 135 1.2 1.28 1.12
5 224 225 193 1.87 1.88 1.61
10 397 410 354 3.3 342 2.95
3 3 180 180 174 1 1 0.97
5 282 287 240 157 1.59 1.33
466 512 422 2.59 2.84 234
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Figure 1 Number of fruit fly captured by one lynx spider (Oxyopes lineatipes) in one day
at different density of fruit fly (Bactrocera dorsalis) in a plastic box- i
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Figure 3 Number of fruit fly (Bactrocera dorsalis) captured by one lynx spider (Oxyopes

lineatipes) at different density of spider in a plastic box and the number,of it drie day,
3(A) 5(A) 10(00) fruit flies given to spiders, per-box per day,(Afterstersday
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Anwsnsimsiidianden Metarhizium anisopliae (Metsch) Sorokin
Tum'imw;wuauﬁ’musmuzw%’n; Oryctes rhinoceros Linnaeus
Efficacy of Entomopathogenic Fungus, Metarhizium anisopliae (Metsch)
Sorokin to Control; Oryctes rhinoceros Linnaeus

wnifing Indwudns Sasa Fewin e nudud? way gvow waslyd ¥

Saowanit Popoonsak" Itsares Tiantad” Wilaiwan Wetchayun? and Yutthana Sangchote”

Abstract

The efficacy of green muscardine fungus Metarhizium anisopliae (Metsch) Sorokin
in controlling coconut rhinoceros beetle; Oryctes rhinoceros Linnaeus was conducted from
October 2012 to September 2013 at The Entomopathogenic Laboratory, Biological Control
Section, Entomology and Zoology Research Group, Plant Protection Research and
Development Office and the 2 locations of coconut plantation in the areas of Tambon
Samruane, Amphoe Mueang Ratchaburi, Ratchaburi Province and Tambon Rong Heep,
Amphoe Bang Khonthi, Samut Songkhram Province. The tests were carried out three times,
each test with 4 replicates. The green fungi, belonging to DOA, with great efficacy in the
control of the beetle larvae in different concentrations of 200, 400, 600, 800 and 1,000 g per
cement tank of 80 cm diameter, 50 cm high and 0.25 cubic meter capacity were compared
with the green fungi belonging to DOAE and the control (tank of free fungi). The larval
mortality checking was made on the 14th and 28th days of the experiments. The results of
all tests at Ratchaburi showed the beetle larvae to be infected and most died within 28 days
of the experiment. Due to the open-clear-conditioned area with rather hot weather, the
averaged percent mortality of rhinoceros beetle larvae was lower than 50%. While Samut
Songkhram area was shady with cooler weather, the beetle larvae were infected with the
fungi and mortality was observed from the 14th day of the experiment. It was particularly
in the 28th day of the experiment that more than 50% larval mortality was found. Above

these, in both test areas, it was also revealed the application of green fungi at the

oo a

Y ngufiguazdeiven dninideimuninsensnefiy nsuduinmsinens andng nqewmwe 10900
V. Entomology and Zoology Research Group, Plant Protection Research and Development Office, Department of
Agriculture; Chattichak, Bangkok 10900
24 4] of N15RENUARY. N513EINT1TINYRS IRINT NF9WN 10900
' tion Research and Development Office, Department of
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concentrations of 200-1,000 g per cement tank not to give different percent mortalities to the
beetle larvae. It is, therefore, recommended that the rate of 200 g green muscardine fungus

per cement tank (0.25 cubic meter capacity) should be used.

Key words: entomopathogenic fungus, Metarhizium anisopliae, Oryctes rhinoceros, control

UNARELD

Anudman1sld@ea@ya Metarhizium anisopliae (Metsch) Sorokin TunnsmIums
WUBUSIOLIANEWINY; Oryctes rhinoceros Linnaeus Aufiunislugivifounsiau 2553 -
flugneu 2554 fesufiiins@eslsaunas nguudidumsunuAngRisniedanm NENAY
uazdm TN dnindseiannnisensnuifie wazunsognuewinily 2 fuflues muasuEeu
gunadlonsuyd Fvins1eyd uay shualssiiu Sunsuveudl S Tasymesuasis vihins
naFaU 3 Ase winznmisvasawh 4 41 lnehdesduwesnsuiunisiness (DOA) s
mnageuhfivsednsnmilunisriuauieusousaueni1y O. rhinoceros Linnaeus ¥
naaouludngiseg [Fur 200, 400, 600, 800 waz 1,000 N3N saduBiud wuALdusNY
AuENaN 80 wuRms gu wuRwRIANg 025 gnuiAdwes InswSsuisuiodosid
YDYNTURNFIUNTNRT (DOAE) uazn1sllldide (control) msratfumsseuaueus194n
wend LA 14 uaz 28 wBeMIMARDY WANSVARDYY 3 ATy FTeninTeyd wuhden
@enhlFmoussusauenidulsauazdugmuneluiui 28 wdsnismeasy Wavan
snduiudlay Aewhudou vususuwsauswiSeliledusnsmelaumassini 50
unuefdon Tasyesauas i Duanmiifisue emeadunimuih@esidvahlineususn
wgwhudulsnuazwumamedowtiug 14 vdsmaveass Tnemwelutid 28 wdsnamaaay
WuMSAmERREINAn 50 Wadiusd uanandusowuinie 2 wawmesss mMaldsdyIsee
200 - 1,000 n3u/doduns Livihliesduinamsyommupusisusnuswd st s
Fowuzh W lE@os18818m5n 200 ndu/deBums (Anug 025 gnuiadwng) lumeruRy
NUDUAIILIAN WS

AmEN: Woslivn sausauewii muRy
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Jagtuddldnnuanlaoutaviy
mdnAngienisdinimantu nsde
RuwEdinldnunsusRuAngfiv dusnisns
witolFsuausulanonandinuas sty
sogunmuasfnuasnsildsiumeduilnn
i SelivhiiAnfiwanfoveuasshuuay
Tugnmwindow

donduawmls@uy (Metarhizium
anisopliae) JuaRunddihnldnuruuay
Angfinldvanvefindusyfuaeiug Snoglu
Phylum Ascomycota Bo@aslunguiliinag
Hummnrolifialsn « muscadine” Tuuuay
Taulu M. anisopliae finnsEunidonuilatii
“green muscadine” Wuuwinsza e liialy
asaldarunnusasiungs  Diptera,
Lepidoptera, Orthoptera, Coleoptera, Hemiptera
Waz Hymenoptera (Lezama-Gutirrez et al.
(2000); Kershaw et al.(1999); Rosa et al.(2000)

TuiisulnefinsAnyinisiindes
e s@eudinElunsniuauwsmoring
WYUINUY 3N IWIUNRITUAUATIITY
shousit 2525 2539 Tmpudiad Uupisyu
NENIUITINISUNUARGRENIEINTW NBY
Aguazdmine [Hvihns@nwiuaznaasu
UszdndnmussdisniunanfuusseAngii
aflnsiog wuhawsahaliniuauuiay
AngRulivarufinliun fvusnuewdo;
Oryctes rhinoceros, WA TTHRNTUN;
Hypothenemus hampei, walnlf; Helopeltis
spp. (0udy @fing wazane (2553) (5
fnnaasauian LS AnE e e

Metarhizium anisopliae Tukovufiinis
TngidunismunuunaeAmguensy Tiun
NUBUAIWIANENEY;, O. rhinoceros, MDY
WHRSAWMWY; Plesispa reichei WREVIUBUIT
FINEWIN; Opisina arenosella 31NN
Fiue il ifusws e st
M. anisoplize 3MNUNFIFIGY TuU0FU
10 Tolwian uazlfhumasaudavdndniwiie
AnFonlaleaniidinumuizay Bonig
namauluidoiulilolaanfifiuszansnws
TumsmuRuuisAmIuendIiond 1
nasiuweulud 2554 TEhde
Bealoleanffiusz@nsnwalunisaiuny
NUBUR LI A AR FUEWI 1INV TUHAN AR DU
Tuannwls TneAnudmsnsléidesuts
winlsBuufimsnzausanaodovuafiui
0.25 gnuiAfwms wauuAliazgnIIuTIM
Wewsuwsludinemsnsuazfaulasaly

gUnsnluazIENs

msRpedinUSnaution duemls@ey

@ 1dviwen s@uuiiiunisdn
WWanluiesufdRn1einfusyandnwsiun
ResueufiuUsin Tnpdufuainnadsy
TuewN9wn3 (Potato Dextrose Broth =PDB)
Frduuifidosndvivsem 1 X 1
wuiwng areldaclunaiadeviswan
(PDB) shiliRpsupdauwgn Annuidiseu
180/17% Wunawu 4 T psRdansuu
Heunsoadufundasyanssminouazi
WAy RnUII R wauavey Tay
wpnmEnd I waumEIU 200 NS Wi




ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 31 No. 1, January - June 2013

s

200 §addns UnuinguaapandRussyiuiu
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\w31N15in¥as DOAE) syida 14 $u Tny
TIOUHUNTMARBOKUY RCB 4 91 7 n9933 fip
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(DOA) &m31 200 NF4/ 025 gNUIAM LGS

'
aca

1593357 2 WosdvnumlsBuy
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(DOA) 8751 600 N4/ 0.25 YNUIARLLGT
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(DOA) 8031 800 N¥4/ 0.25 gNUIAMLHT
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(DOA) &m571 1,000 N33/ 0.25 gnUIANWmT

]
aca

n593357 6 WosdvnumlsBuy
(DOAE) &1 1,000 N5/ 0.25 gNUIAmIng

n333357 7 llldda (control)

ymaveasvll 2 il Ao sussy
Fou dunewdiaeayd I TRy wasd

9N TR

FIURLISYAY  B1NaUTIAUT

AYVITRIATIN T2l 26 Wweu - 14
ueneu 2554 npnsulunon uavyuuswi
Tusms 05 ¢ 1 avluduBwusauianiie 80
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Aaniadalingzanuiatody Taveuse
wInNewEIUEnT 30 fa/8 smidaly
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mﬂﬂmﬁ’mﬁﬁnmmmﬁuﬁu fotnmnisiu
Tspvayvuauluiud 14 waz 28 wdunis
NARDY IRTUANGDYANITN LY DIVUBURIY
wsnsgwimMieeandenden Wemsinasd
HANTNANDY waztufinAuAnunAvionun
Afindusznitginisneaos Eun 01019
LN 15AALSAYBILNAINARBY S2YELIA
i liAnlsn

NANISYARDULRLIIISN]
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wuusANTWI TS IR TIY3

INNANITNAFDUUSEANEA W B9
Byt 3 pdy 7 shuasuiBou srnedio
YT TINTRTIWYT WUNITAIBUDINLDY
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NARBY N15AAE 091310 DULBUF ISR
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DOA Tuyndmsifiviniannasy Iawd
WasiBuinsmeaysening 083 - 13.69 uay
Tsiupnsnafifisnidovey DOAE uax
mslildifa (control) fiwun1smied 1.70
uay 0.83 Wasifud musIAu MINAFDY
Aduft 2 Tutd 28 wasnammapy WuMIMY
ypuwnuanaINdes1dyr DOA Tuyndnsn
fvnisnaaay Tnefiesdudnismeay
Feng 21.00 - 57.12 Tuwnedinsmizueg
WiauEI LT AR N a9 8y7 DOAE
uazmslalldidd (control) oYl 631 unz 1.04
Wosius mussu MmespsRsefl 3 wu
Mt 14 ez 28 YaumMMARDY
Tetusd 14 wues@uinsmeanidan
@7 DOA Tusms 200, 400 uay 600 NSy /
FoBmininug 025 gnuiAtung [awd
WodBuinsmuaysznite 086 - 272 Tu
YDA lLnUN TN BY DIUBUS LS ATIARAN
#9511 DOAE waznslldida (control)
U7 28 2B9MTNARBY NUNISAIEIIN
@917 DOA Tuynsmsriivihnisnaasg
Tnefiadidudiniameagsenitg 1498 -
2843 UUDSIBUANITALYDINUBDUILTR
firndosufss DOAE wazmslildide
oefl 16.10 uaz 0.00 sussU (Table 1)
Anwidnanisliidondelunisniungy
VUBUAIUIINEWI IR TR FWTROATIN
NNaNmaRaUUTEAnsn o
eata 3 Ad 7 shualssiiu Sunsuteaui
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wapiinn@asduioluiug 14 uaz 28
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4 28 vaumnAaay MR a5 388
Tyajagwuninndi 50 wWasidus anns
VAapIRSeT 1 wuwesiBuinsfindasniden
Tawmnaoflugndns nld Tuiuil 14 waz
28 YBUYNITNANDY WA LANFAI9AUDY 19Ty
shrgmusdatumsllldide lrenmsinde
TWBewoy DOA 71 14 Juptisewing 383 -
16.30 Wasidud Tdunnsrvaindauag
DOAE uazmsllldiffa (control) 7iwun1fin
ot 351 waz 0.00 WasBusdmussu {8
Wedduinmsindasdyinay DOAT 28 Ju
atjsvnig 4689 - 6896 Bulviwalsiumnsing
nidavey DOAE fiwunisfimdafl 57.06
Wosidud wiusnnsuaguiitediAyymesii
funsllldida (control) fiwumsinda 1.96
Woddud mamesaursedl 2 Winarduna
nasoursef 1 Taelududl 14 vevnmavmany
Somunu e iEudnismeyasvuausi gL nd
Aanni@as18ywey DOA Lifiansunnsiyg
Hlundnilineaey nmsindooyszring
4487 - 62.19 wWasdud fwasiBuinsin
Wovawes DOAE reawihetioenilpuey
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=

7 2650 M3fndasdeivey DOA 71 28 Fu
afjsenine 64.88 - 8342 Wosidus Tuwnued
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WWo nisnaanuadud 3 dumuifiuullily
WosiBudnisindasdvindefunania
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N19ATHYDIAUBUAITLIAIINE a5 Ty
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ptfaenin 1957 - 41.01 WesiBus Bown
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Tunssagillddo uarmsfindosdvivay
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gnuiatiwes liviliesiBuinismeves
NUDUAIIUIANENI1ILRNATIAUDE 19T TY
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AT pwazuseulunsndndadnsiey 8o
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Jdnwoiedusaosu gaweimAlunanaeiu
Aowthafunt dosamaglisuasiumznsn
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INFnEnzAInaT IV RanTaaoulFifin
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YDIVUBUAISUIAI NS And a5 387 DOA
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winnwamasauliendsningisyd 3n
MsneapuiinIsanduNaNYDy YuAn
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v yuInn s lFna 1wy wardIungy
finpudougy Weandnsdiudunsnay
Vil nand ity waer s
Ainlunassesauilimdnhliansvuzas




TunmsvihmmeseuliEdu wanaindnisly
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druntlovldliiAinAuufuduinain
g AT RpuuUasaINaEuen wiatals
ARluAudsznaulufrvgduniduiindy
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asnuasddnen nlunsudedunigonis
YhwiEEndnawigwuladingd1 (Anonymous,
2012)
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Table 1  The average percent mortality of Coconut rhinoceros beetle, O. rhinoceros treated
with M. anisopliae at Tambon Samreon, Amphoe Mueang, Ratchaburi Province,
during 26 April - 14 September 2011

Dosage Average percent mortality of O. rhinoceros

(g/0.25 cubic m.) Experiment 1 Experiment 2 Experiment 3
14 Days 28 Days 14 Days 28 Days 14 Days 28 Days

DOA 200 0.00 13.69 a* 0.00 34.66 ab 272 26.13 ab
DOA 400 0.00 598 ab 0.00 5712 a 1.73 14.98 ab
DOA 600 0.00 0.86 b 0.00 39.30 ab 0.86 2843 a
DOA 800 0.00 519 ab 0.00 21.00 bc 0.00 2091 ab
DOA 1,000 0.00 0.83 b 0.00 25.78 be 0.00 24.05 ab
DOAE 1,000 0.00 170 b 0.00 631 ¢ 0.00 16.10 ab
Control 0.00 083 b 0.00 1.04 ¢ 0.00 0.00 b

CV (%) = 1403 = 65.5 260.3 89.5

Y average from 4 replications (30 larvae per replication)

¥ means in the same column followed by the same letters are not significantly differenct at
95% level by DMRT
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Table 2 The average percent mortality of O. rhinoceros treated with M. anisopliae at
Tambol Rong Heep, Amphoe Bang Khonthi, Samut Songkhram Province, during
26 April - 14 September 2011

Dosage Average percent mortality of O.rhinoceros o
(g/0.25 cubic m.) Experiment 1 Experiment 2 Experiment 3
14 Days 28 Days 14 Days 28 Days 14 Days 28 Days
DOA 200 488 6400 a¥ 4822ab 8342 a 3599 a 6743 a
DOA 400 14.09 60.69 a 62.19 a 8140 a 2011 ab 5737 a
DOA 600 3.83 6896 a 5393 ab 8242 a 4101 a 59.81 a
DOA 800 13.00 54.17 a 6101 a 7837 ab 1985ab 4624 a
DOA 1,000 16.30 46.89 a 4487 ab 6488 ab 1957 ab 4671 a
DOAE 1,000 351 57.06 a 2650 bc 6237 b 1876 ab  58.65 a
Control 0.00 196 b 0.00 ¢ 0.00 c 128 b 0.00 b
CV (%) 132 39.2 434 17.7 65.4 28

Y average from 4 replications (30 larvae per replication)

¥ means in the same column followed by the same letters are not significantly differenct at
95% by DMRT

Trapping cement block The pathogenicity development on Oryctes
rhinoceros (L) in trapping block
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Scounting on number of infected larvae Scounting on number of infected larvae

at Ratchaburi Province at Samut Songkhram Province

The infected larvae of Oryctes rhinoceros (L) The infected pupae of Oryctes rhinoceros (L)
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(Anecdotes on Historical Insects of Siam)

UFIWH 04 Uasumys Y

sufilFdaddnlansnARouiy
Wuna wiuwuwds Tuuavefiinnsnyay
Uszmalnefiimsdudoinemans fo fle
Ur8m1alvd Clerome arcesilaus (F.)
(Lepidoptera: Amathusiidae) (Godfrey,
1916, 1930, 1932; Ladell, 1930; Napompeth,
1965, 2009) Bodiofldoyluilagiu fo Faunis
canens Hibner (arcesilaus) (Lekagul et al,
1977) ¥5®8 Faunis canens arcesilaus Stichel
(Corbet & Pendlebury, 1978; Pinratana,
1983) FnuiAseaglulavssf@uuitiin
wufiou 50 U fo Anudhlafidnfide
C. arcesilaus uunaunfinusn ¥3o Ouuuay
Feveilnfeivaslssmalnewintdunie A
mssuanermandlny Johann Christian
Fabricii %58 Johann Christian Fabricius
(1745-1808) $INBYNTHITTHULRUYIIAUININ
gl Am. 1787 (WA, 2330) Hu Huainy
dhlavioludoyn Tignsipevdals?

Faunisniswivutsvaviido

fhmalng Bugurdvannissutonsousn

b Fabricius i Papilio Arcesilaus Bofiny
Fuudolu Papilio Arcesilaus F. whbiosn
ilaT AL 1850 Westwood Liia genus Clerome
Pusnvl wavthy Papilio Arcesilaus F. W%
waglu genus Clerome Sufintswdewdoan
Papilio Arcesilaus F. wndu Clerome
arcesilaus (F.) (B9 Marschall lul p.A.1873
1% Clerome \Du junior name wigznaAnidy
Clerone) Hosndnwuiy Hibner el A,
1826 #ev genus Faunis FusTnsiuny
Clerome ysiEimawWasn@osnundy Faunis
canens Hibner uarfinslé@ores wmanil
TretinAgneusnsineduly aunsyiosamndn
Tumsl#louuuss@e (trinomial nomenclature)
Aasun iy Faunis canens arcesilaus
Stichel o A 1933 Budaiifioudonld
Aulutlagiu wWulu Corbet & Pendlebury
(1978) ung Pinratana (1983)
fvdatnahnalul F. canens arcesilaus
fAnansTynmwdunguAs “The common faun”

[

958 “The Indian faun” WJuidsvinanaiy &

Vaudidunupudmglae8iudduiond aninenduinemseans 3n3ns nqoumns 10900




UM 65-75 wanaieUnivuaeln oyl
AR (Family Amathusiidae) Slwmuws
nzawaglu @ndy wh guum a1 GFueny
WUady IMegnT imMgren imsuadiilen
Tun1wdenge ude miznfsusulunie
dulaflBy uar Uszwrlvy fva1dvuaei
gaufin ndedn (Musa spp., Musaceae) Halu
anadidu vis Bev (Smilax spp.,
Smilacaceae) Uag ﬁ?ﬂuaqaLm%J(Pandanus sp.,
Pandanaceae) (Corbet & Pendlebury, 1978)
psduivegidecd Buiinisgm
Usemelny Godfrey (1916) Mr EJ. Godfrey
Wuinfginefide (lepidopterist) w¥1idonae
fiundusiaisdaouinineimans
Tsodewsummanuinedelungomwe fowdt
A.A. 1909 (W.A. 2452) Godfrey (1916) 15Ty
180U 1389 The butterflies of Siam RfiLH
1w319875 Journal of the Natural History
Society of Siam #asmsniUAuudoiu Journal
of the Siam Society, Natural History
Supplement uav{33UUAD The Natural
History Bulletin of the Siam Society ¥y
aeuRs AN UNTEUIHTIRUELS (The Siam
Society under Royal Patronage) T1l$i57u57u
Aiieftdufuindouwdd we. 2452 Tiwovun
371 #ilm wag T Godfrey (1930) Tlfi51U57
siouiul w.A. 2459 @rNTnTIUTINlEEILR
692 fln_uaz ffdo 8 wiln fwuianizlu

wazleiinissuda

NsansfuaranIIvie) U9 31 aufl 1 unaes - S0uTeu 2556

Ingmangliiiy

N1 Wums W.RS. Ladell Wgvns
gunguuenuszdimsiiogluuszmelve uay
dhundusgmseglunsensioinensidng
Jwinfigineiuauniuinensuarn1susesy

nIeVTIonEATIsMS Well AA 1926 (W.A.

&
= o !

2469) Lﬂuﬂﬂaﬁamam\amﬁyaﬁﬁmi’m DY
Uszinalny Mifiusiusinuazazanlizag
Godfrey Bysiuvtssadsfiidenarvyind
nIunaIYINIRsgANAnG Wufifuuss
wulf Godfrey iy rpufiagiiuniandy

s 1

Uszmpdongs wazldimagofdanasiu
warflanatvAudlidaudu wisrusu
Fotuuaedug AlFiusiusiulinauudn
ool Afisinsiuuay (Insect Museum)
whiksnaaeUsewAlng o NTNERTLRENTS
Usgay NTens10inen5ms Fefinawdeu
Fonsuuaznsznsivaisasy Wunsuinums
naundngsy uar wndunsudvinisinens
nagnTanumsuasaungnl uilagou
Godfrey (1916) 578971 “Collectors
were at work in the country as far back as
1770, for Clerome arcesilaus was described by
Fabricius from Siam in that year.” Godfrey
(1930) fanande Fdovfinilaeldda.dy
Faunis arcecilaus arcesilaus Fabr. 71
“Apparently rare. Four specimens taken in the

Me Song forest, Prae, in April 1916. The type

specimen of Clerome arcesilaus, which was
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described by Fabricius from Siam in 1770, is
preserved in the Bankhan Cabinet of the
British Museum.”

Hornuiing1y [fin] 31 “which was

described by Fabricius from Siam in 1770”

%

& ' £ @ = =
wulignsouin Aignaosmsiiull ae. 1787

U
v =

Fiiuuuae?l Godfrey Weuu[An]i1dy

U

LAz
“Bankhan Cabinet” % fignéinsaigiiu
“Banksian Cabinet” T4 Ladell (1930) tonag
509 Insects B9 Ladell syyiutsdudem
Tny Mr EG. Godfrey (Bptiausnuszfots

nasfigndimenindu BJ. ly EG) Snnsls

& & e

doya [Bufidolinissxyd mA. 1770 Align
fou] WuBndn “It is interesting to note
that collectors were at work in the country
as far back as 1770, for Clerome arcesilaus
was described by Fabricius from Siam in
that year. The type of this butterfly, which
probably came from Chantabun (S.E. Siam),
is preserved in the Banksian Cabinet in the
British Museum” Iifufla@nunugifivuuay
310 “Bankhan Cabinet” upufifiasius
British Museum [vignéiouidy “Banksian
Cabinet” Boillufifiusiusiuiiotounaed
Sir Joseph Banks (1743-1820) (AUNI9IUSIN
197 British Museum o4 n998@1ADY USENA
sunge 91nn193s AUl Fung
saulanpduusnvoy Captain James Cook

(1728-1779) Taui3a H.M. Endeavour

eIl AR 1768-1771 anusswmAdungy
g us18a sl inngsteg Tu
WRYNIUUEANTH in1em8R Gr8uaun
yuilunyTuanypuniveaningiiy New
Holland %38 Dutch East Indies (tn1zy71
megame wiwlailidy) wddumondu
UsewmnAdunny ausIun1oduLiy uay
wouin1 Tnududusiu [An] emuszmn
Tnsn3auszmassiuluaiuiiunisd a.a.
1770 (w.A. 2313) sy usiaInMIsAuNdaYa
Y internet FBBUNUTLINMISHWNY D
journal w8y Sir Joseph Banks Tuphuwauns
Wiunmamsna1y wilidnisnaninledanty
Usemage il pA. 1770 Tuufinnisidu
nivatuiuwiagrvlafdu Fedaviadn
Jumssweey Insfialduiulamwmaissinly
Banksian Cabinet fimaiiufiatguuagman
fuluanUszmaseiulaelasflunsuage
wiueau drdunusy aunarvidudndu
fotvusaufifiulae Sir Joseph Banks (i
U A.A.1770 B9 Fabricius Sulilsilul#luns
modalndaunssod A.A. 1787 Tumiods
Mantissa Insectorum &4 I wag 11

Fiou1 Godfrey (1930) 5189143H#
Woluusewmalnesiwiovun 692 vl wasly
motfefidufintnaifinuluuse wameuwindy
8 vin Tausog1ufuuuy (holotypes)
wovumAUlAA British Museum Us#n#

Sonqu._wiawios B TANANARSS




yuUseinAgYINTA Fabricius [#Aste
Inenemansiduuuaueiinbvaidel ar. 1787
(W.A. 2330) 57 4 ¥ARAD Papilio arcesilaus
(= Faunis arcesilaus arcesilaus (Fab.),

Papilio cocles, Papilio periander Wa¥

Papilio allica Tnetioyafidoviialuy 4 viindl

TasmehluweuwshuSules fuiui dely
Usemalneathonfoeng wiluauduade
W& fAdate 4 wiafingudy Juide
3 afinwhiiuandsempany i Papilio
periander ShvgofukUUTYTIIIAINNTA
nefusonyavlszwmaduiy  fiuayly
Afsin n38 collection ¥BY Sir Joseph
Banks 13 Banksian Cabinet w8y British
Museum #3{uiufa Mantissa Insectorum
\ 11 w9 Fabricii (1787b) szyl3lunisety
dofuda Papilio Periander Tuwilh 9 41
“Habitat in India orientali Mus. Dom.
Banks” wagl@siogrounanduiy iy
Fogranlsswmeaayiy Budndun1sld
FragieanlszwAguIuaziogsryindu
“Habitat in Siam Mus. Dom. Banks”

afly veduleiineafuunAuEas
“Bifoafinusnuavussmalny” waz 14
g1 ynsulned@niuieigy atuaiung
Boud w7 wih 77 BuduuBeslay gy

81777y (2550) sInaynsuisIuyaunayiv

msneas o1avihbigauinlady #ideln

N3a19fguRednIiven U 31 afuil 1 unams - dguisu 2556

fvhenalugl (Faunis canens Hibner) vi3e Joifis
flurainnianedonduusngafio Papilio
Arcesilaus F. wiudsuwdu Clerome
arcesilaus (F) wagUagUurp Faunis canens

arcesilaus Stichel vWuRtFoaufinusnuoy

'
=

nssudainerandlag

'
P

Uszinalny N4

s

Fabricius Wudofi§3Bnuaevimlitoysdiu

Aﬂl

\iudnee 1 “John Jerad Koenig” «Jugidn

P

wndufiidelulsemmaeludaed AA. 1778
1779 (w71, 2321-2322) ssli Fabricius fufl
{4 Papilio arcesilaus Tsatflunodfdoma
Ay (Family Papilionidae) Fasinyn J. Hubner

ol m.m. 1826 feliunagluioddden

v
o

i (Family Nymphalidae) wiso@alus
\u Faunis canens Hibner
witioyafunafifiuiy “Fiudouin
wInuavUsenAlneg” way “John Jerad
Koenig” Tuuszmaapuiy Wudoyafioral
gnéiowin wenandu this1aelioh F. canens
fu Fidovinusnuasussmelng” Aifinsside

] 1%

nenmand Aazhigniosinmewuiu mway
Fabricius [#ssgafidonaisiuudnsiog an
Uszmasey wauiutunisnedie Papilio
Arcesilaus 51 9 wiln wazfdananeAudn
3 ofin uduuuavly Classis Glossata
Tuwnusfu v3elutiagtivAe Order Lepidoptera

MVHA 12 3UR MNEIPUNNIYLAYATY 9

GE
e
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Genus sMAUW 147. Papilio Usynay
wie oflaft 53. Papilio Cocles, 71. Papilio
Curius, 267. Papilio Eyialeus, 305. Papilio
Arcesilaus, 316. Papilio Cocytus, 510.
Papilio Allica, 516. Papilio Heliodore, 555.
Papilio Martha W8 648. Papilio larbus

Genus &16UT1 151. Bombyx iy
¥ilnfieife ulnfl 131. Bombyx rutila

Genus &1WUA 153. Noctua fifiey
yilnfien fim vAn7l 24. Noctua Paphos uag

Genus §5UA 154. Phalaena Tifip
uilnfiefe uin?l 81. Phalaena obliquaria

afto lun1sdudauuadoiiivmanid
Fabricius (HunBodnussfiusnueoy specific
name (Huiudnuasilngluuivedn way
snwssninluvvedia Fofiduuwasuiill
nauhiiduagls?

834 John Jerad Koenig %38 John
Gerard Koenig %38 Johann Gerhard Koenig
(1728-1785) uununnduazinwgnumans
wueasu Jletl A.e. 1757 HuinGEuuay
wiloway Carolus Linnaeus %38 Carl von
Linn (1707-1778) wl#@3nogluimuundn
Fenit A 1759-1767 wazsaulmvingu
Duingssue®inenvifu Nawab of Arcot
Tuun¥u Madras Ussmadulby wiouiu
¥y egiu Danish Trade Mission TuBuife
Tudonanfiviiu uwaglull am 1778 Talou

lUyMuupgfuu3¥m Danish East India

Company aunseviaifulspdndudinluil aa.
1785 Tuwpiulodasn (Orissa) Usewmmduiby
Koenig F3svinouuazdinfiotunt1sinddn
U William Roxburgh ﬁ’ﬂWQﬂHmNM%Q’ﬁﬁlﬂﬁ
v etlubuiy napnau Fabricius wag Sir
Joseph Banks Im# Koenig l#ianiansnsfof
fsupumumunliiu Sir Joseph Banks
fiUseTAna1731 Koenig 6iAun1uigh
WMUUSE AR N LALEBORAUNERENT Wy
U AA. 1778-1780 WBLSUTIUTINATEIUMA
(cardamom, Elettaria cardamomum,
Zingiberaceae) W8y 99 (gum gambodge,
Garcinia hanburyi, Guttiferae) FoTunsaadlst
Plkesldlividusvsadszury Waul
wigUgniudwiy warldlfifuseoide
lusnusewmpalneld Fabricius inluldlunis
modousntula waglumsfedefida o
ﬁLﬁyanm\ji’uLLmﬁLﬁvaﬂm\jﬁuﬁﬁmﬁh\m By
uflns1ve way 13am 1 ¥flm Ay Fabricii
(1787ab) Tumsiofa Mantissa Insectorum vy
WU T uay 11 #FAuRlungs Copenhagen
(@oiAuAn Hafniae) o m.A. 1787 tiu
Fabricius S¥yfiathesuuuuidunuy locality
and collector Insipgrusuuuuyionuann
fathsannuTewAaesiomundy “Habitat
in Siam Mus. Dom. Banks” ws1z1Ju
fastuildunannisfivsivnuliiay Sir
Joseph Banks WILET AL 1770 Siiagng

DI Koenig Ao




fuLuazdaLAUNTazn et A.A. 1778-
1780 o1aviuTiuTinanidundineuld Sir
Joseph Banks uazanaifiusiulilu Banksian
Cabinet #u lulduuaviisgrofuuuud
Fabricius shlul#lunssviiadnemanduay
WaAINUsEmAREN wiazuuuReiuiiu

w51l Sir Joseph Banks WU A.A. 1770

I
s '

Wovum wagspuaendulFinsiulgdu
fngrafunuulunisduloineimansvay
AW TRy Fabricius el A.A. 1787
Carolus Linnaeus %38 Carl von
Linn t38Ut38ousiode Systemae Naturae
deot A 1735 (WA, 2278) ey AuWATod
10 el A.A. 1758 (w.A. 2301) Tuaful A.A.
1758 14 Linnaeus §ssdoineimanduag
wiaslvaeeiln wilinuirdnsldietie
wlavFuLUUIINUSEWAREY wazlunou

v
s

Hupe el dTnsssuu1#Ine1anuse e

%

nrumngladnunfiusiegsuasluyszma

s”\lEJ']iJIus”\]ﬁHﬁu W1 LI RV H?Jﬁﬂﬁ Linnaeus

w
=

Tasmsdaliiu awnsowulslulszmalnese
Wu fi¥evusuAuazuBefodagiu fs
Achaea janata (L.) (Lepidoptera: Noctuidae)
fdonuiufinuly Ao Phalaena Geometra
janata L. unz fidevueutsunidios dula
UagUu Ao Utetheisa pulchella (L.)

14

(Lepidoptera: Arctiidae) H@nsnsiiufisisly

9% A.A. 1758 Aa Phalaena Tinea

atafigueRedninet U7 31 aufi 1 unsiay - guies 2556

87U Fabricius [#i3unuBouuasiy
oNa15430us109 (Reiufuly Systema
Entomologiae, 1775 w&3m11578 Genera
Insectorum, 1776; Species Insectorum, 1781;
Mantissa Insectorum, Tom. I & II, 1787 uag
Huq8nun Wi Systema Eleuthatorum, 1801
(Coleoptera); Systema Rhyngotorum, 1803
(Hemiptera, Thysanoptera); Systema
Piezatorum, 1804 (Hymenoptera); RaBnau
Systema Antliatorum, 1805 (Diptera, etc);
wny Systema Glossatorum, 1807
(Lepidoptera) (Tuxen, 1967)

uuRurdatvaisinge 7 Fabricius 185
#alilut m.p. 1775 Tu Systema Entomologiae
fnarseiniwuliluvssmalnefieguiy
Wil Mad1efunuy (holotype) 31N
Usewpaey W fl8e Phalaena derogata
F. v3o fdedhuluiie Belladagiu fe
Sylepta derogata (F) vi5® Sylepte derogata
(F.) (Lepidoptera: Crambidae) Ade
Phalaena bipunctalis F. vdo fidevuoufiu
Tunz@e @eBaifaatu Ao Psara bipunctalis
(F.) (Lepidoptera: Crambidae) wa¥ e
Noctua litura F. w30 fidovisunszijin 8v
Yoilagiu Ao Spodoptera litura (F.)
(Lepidoptera: Noctuidae) tTusiu

unsefol p.A. 1787 o Fabricius f
Fusinmilude Mantissa Insectorum 88NN 2 L{N

(Fabricii, 1787ab) \5713n91U71 Fabricius [#



¥ oo
v <

ASEDINAENS UL R LU RN EUTNg I
Iafmafuseehaluanusemeseslay Sir
Joseph Banks ol A.A. 1770 uag LAusnu
Iﬂu@'lﬁmma\j Banksian Cabinet 71 British
Museum 4 NU8BUABDY UszmASonoy 523
Wovum 26 ofin Usenoude ftnudely
iU Coleoptera 33w 13 wilm fidoludusy
Lepidoptera (ufildona1eiu 9 vin unzd
Fonaofiu 3 vin suudu 12 930 ey W
(3om) s Hemiptera 80 1 wiln

TnpagU uwnsvanuszmalng 26 wiln
#i Fabricius I@fsfadnurmandls fousd
ALA. 1787 (w.A. 2330) U Waefildinduuuae
Ingyausniign AlFsunsivdaineimand
oo Papilio arcesilaus F. 58 Clerome
arcesilaus (F.) W30 Faunis canens Hibner
W30 Faunis canens arcesilaus Stichel Wb
Wevednfiewindy muil Godfrey (1916,
1930) udz Ladell (1930) Ifamuszmely fu
fimsgmlsemeiusias 118nlu Napompeth
(1965) aju #7218y (2550) LAz Napompeth
(2009) Fodiolsidunmsdnlafinainpiou
wnspaidunanfeufvanisss uazdidum
deaglfazmnuszusovdays hunaus
Walhmunszdy wasliidunudnlad
gnéoul¥ o 7Tl

wnavUse TR ansuaUszmalnesiy
26 wiln AmsseieInerandlag Fabricius

Fot A, 1787 (w.A. 2330) ¥3D 200 N Tudn
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8

| 9 ey s

Fomnag g wdsainmsanuings

U

Qs

Soulndunsilel we. 2325 wazazanayly
AuSRTBY D OWT YU MR INT TN SERRTN
Pnlanunsy Uguusundmddueneeddn3
wisnqudmiindund vie Hnnaziwdeudisy
fudseTamandluyley Aaznseiuadude
AULHAINTEINTHTTA Napoleon Bonaparte
(1769-1821) (w.A. 2312-2364) 2psUsemAnTsLAs
fwszwsnglifies 18 T wazhahonaind@ay
full fhinrsugmansfiitedootoclanuoy
Ussmadunauiiimsaziinely idnegly
PgnahLIuY Carolus Linnaeus (1707-1778),
Johann Christian Fabricius (1745-1808), Sir
Joseph Banks (1743-1820) umy Captain
James Cook (1728-1779) tiniAswgranigiii
AB Thomas Robert Malthus (1766-1834)

ar LV

UsyWusnilofo1309 An Essay on the

e

Principle of Population Fuifiat) .A. 1798
Afinguiifeiuanudsiudeosnsifiuiu
YauDIMITuazUsyaIng JunTifintuvey
Useynaduniuilu Malthusian Theory of
Population Tnt Malthus n&17371 “(3oousn

PPN

mmilﬁuﬁ\jﬁwLﬂu&iamiummagﬂa\jﬂu WRE
Bavfigay AuRimseriomAdudes
s 3 "N = @ o/ e~ fi
uwazazdynvazidueywuieiuiun dusylu
Rt uazna s “FBlunsuseidin
(Mawiines) Wsduduwuuoynsuiauadin

(arithmetic progression) fulugauvay

Usztnatiu- dnlifiinsnaunuasutini
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gpowhiynaB Rt vle daduduuuuaynsuEuIAdln (geometric progression)”
LRVUSE IR AR asUSEmMAREiY 26 28afl Fabricius w8 duagvsuuuy
(holotype) Tumssudoinenmans died Aa. 1787 fig
CLASS L.
ELEUTERATA [= COLEOPTERA]
1. Lucanus
6. Lucanus Gazella (ﬁ'ai‘]wﬁu i Odontolabis gazella gazella (F.) (Lucanidae)
FIIANN IR
28. Cassida
18. Cassida punctata (Chrysomelidae)
33. Cassida dorsata (Chrysomelidae)
30. Chrysomela
64. Chrysomela nitida (Chrysomelidae)
33. Crioceris
23. Crioceris 4 pustulata (Chrysomelidae)
24. Crioceris impressa (Chrysomelidae)
46. Prionus
3. Prionus rostratus (ﬁaﬁwﬁu 7D Dorystenes rostratus (F)) (Cerambycidae)
48. Lamia
35. Lamia lusia (Cerambycidae)
53. Callidium
21. Callidium compressum (ﬁaﬂwﬁu AB Zoodes compressus (F.) (Cerambycidae)
59. Callidium annulare (ﬁaﬁwﬁ’u AB Chlorophorus annularis (F) (Cerambycidae)
67. Cicindela
1. Cicindela longicollis (Cicindelidae)
70. Dytiscus
6. Dytiscus ruficollis (Dytiscidae)
87 Staphylinus
WStaphylinus aureus (Staphylinidae)
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CLASS IL
ULONATA [= DERMAPTERA, ORTHOPTERA]
(Liishatheusasifiuluannusemmaey)
CLASS IIIL
SYNISTATA [EPHEMEROPTERA, ISOPTERA, NEUROPTERA, HYMENOPTERA]
(Lifighathsunasiifiuluanusempses)
CLASS 1V.
AGONATA [= AMPHIPODA, (crustaceans)]
(Lifishetiifiullannuszmase)
CLASS V.
UNOGATA [= ODONATA, ARANEA (spiders)]
(Wifisagvunasuazusugdfiuluannyusymagew)
CLASSIS VL
GLOSSATA [= LEPIDOPTERA]
147. Papilio
53. Papilio Cocles ﬁaﬁwﬁu RD Cyrestis cocles cocles (F.) (Nymphalidae)
71. Papilio Curius 8oYaytu Ao Lamproptera curius (F) (Papilionidae)
267. Papilio Eyialeus Boifagtu dulsiansnsovnls
305. Papilio Arcesilaus 'ﬁ'aﬁa?\;ﬁ’u F® Faunis canens arcesilaus Stichel (Amathusiidae)
316. Papilio Cocytus Bot1a3tfu fia Tanaecia cocytus cocytus (F.) (Nymphalidae)
510. Papilio Allica Boiaq0u i Zemeros flegyas allica (F) (Lycaenidae)
516. Papilio Heliodore $atfaqiiu Ao Lasippa heliodore heliodore (E.) (Nymphalidae)
555. Papilio Martha 8011330 Ao Lebadea martha martha (F) (Nymphalidae)
648. Papilio larbus Boilaqtu Ao Rapala iarbus iarbus (F)
151. Bombyx
131. Bombyx rutila ﬁaﬂa*\;ﬂ’u P Arctornis rutila (F.) (Lymantriidae)
153. Noctua
24. Noctua Paphos ﬁaﬂﬂﬂﬁu A® Asota paphos (F.) (Noctuidae)
154. Phalaena

81. Phalaena obliqum’a. Haila LU f




CLASSIS VIIL
RYNGOTA (= HEMIPTERA, THYSANOPTERA)
169. Cimex

J15R75RHuRERI N U 31 aUufl 1 unsipy - Sgueu 2556

121. Cimex guttatus (Cimicidae) Fatfagiu Suliasnsomls

CLASSIS VIIL

ANTLIATA [= DIPTERA, ANOPLURA, ACARINA (mites)]

(sifshathounasuaglsiifiuluamussmeges)

fisulianunso Aumena i
Fabricius §13ufudaine1rmansuoouuay
TawiSudulu  Systema Entomologiae
FoFfuislel A.A. 1775 mudaw Genera
Insectorum {a¥ A.A. 1776 Ly Species
Insectorum W% A.A. 1781 rAauRRuW
Mantissa Insectorum Tom. I & II 1@ p.A.
1787 BofimssedoInenmaniuaouumedils
g osiuuuy (holotype) Tiavydeufimian
Jrfinsfiusivsinluanusemagemde
A.A. 1770 Ty Sir Joseph Banks waziiu
$nw1l37 British Museum 94 NYRBUADY
Usziwmasunge vildlinsiuuduoy hasl
nsrdaingrmandususauiildfage
Funuunfinafivlvanuszmagsunaud
A.A. 1787 W3p wdvansuialudnvdalai?

pily fidadainniumiloda Mantissa
Insectorum Tom. I Y@y J.C. Fabricius 37
wavednusniidnsdeodudisud 1 Ao

Lucanus Alces 3ug9aaud 5 {Juuiaviioy

Iﬁ-ﬁ'ﬁﬁvﬁ?\mm@\i Classis 1. Eleuterata 11

coptera Tuilagiiu_ u

Y

Tufinsssyfethefusuuiiuunandls

fumanetioduddud 6 dnsseyi e
fuoglusein uegluifisdued nio
collection 289 19. WUUAE (Habitat in Siam
Mus. Dom. Banks.) A8 Lucanus Gazella By
gofldludagdufis  fivAuniteaaud
Odontolabis gazella gazella (F.) (Lucanidae)
drun1sfudaludusuiife Classis VI
Glossata Tuasfurf %0 Order Lepidoptera
Tutlaguiu T34 Mantissa Insectorum Tom. IT #
Fonaefeiausnanusemageuifini
golu Genus snwufl 147. Papilio fio fide
Papilio Cocles Bv@ipluilagiiu Ao Cyrestis
cocles cocles (F) (Nymphalidae) \Jusiln

815U 53 dauRide Papilio Arcesilaus

Y o

Bumssedouiing1suf 305

mswivuvdelynthedoinemans
yosuNavetineiey falfiindudooun we
azdandulumungszfuuuasiiotufiuuas
Code of

International Zoological

Nomenclature n1elfinniensanidnig

International Commission on Zoological
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Nomenclature (ICZN) ﬁ\j%ﬂ'mﬂmﬁg\jlwi
3¥AUA (family) avlUaufvsriueiin
(species) (ICZN, 1985) wiu Toanavousiay
W Scymnus uay Pseudoscymnus WA
Coccinellidae fipsnwumenduilsisinisle
’E‘jaﬁl,f]uﬁa&qma\mmamu (shark) wazUan
fndendafuaiasy (shark-like fish)
Aaufasdfiunlfiutioanavoosagus
(Vandenberg, 2004) oanansasuiiativoy
svsazfoufeululiBeduwm Tasfinig
Wiwaana Pseudoscymnus o iluanaln
fisstunilny  Chapin (1962) luidu
Sasajiscymnus U WU 3N Pseudoscymnus
tsugae (Sasaji & McClure) wWRruluiiu
Sasajiscymnus tsugae (Sasaji & McClure)
(Deal, 2007) w8z a1n Pseudoscymnus
quinquepunctatus (Weise) 1WRsuluiiu
Sasajiscymnus quinquepunctatus (Weise)
(Saengyot, 2011) w3 \fiowd1q 9 T8
F1¥au (petition) Tlaudaanauauiunoilu
8N8 Drosophila suha Drosophila
Tluaylu

Sophophora wazpnIzAuTUN TN genus

melanogastor subgenus
Imisianougnssundnis ICZN Buasyilisay
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