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miAdeTuiijuduinuanuvainaenisadauaznisudsundasedulsernveauenuey
Tusideuiniug Xyleborini naenaumuduiusszninedadodaunndenldungungiuaraududusing
m’amﬁmﬁauLLUaﬁzﬁUUszmmmaqmammjué’f@ﬂmﬂuﬁuﬁﬂwausﬁlmﬁammumm%‘ﬁﬁimw Tufluflian
Snwiugdndlaundie 2.8 weshwiugdniviuussindw inagansauasings aneiuwiewd
UM IIRATENEUMIINIRN T T InuATASEITNT1Y Tdiudnuiin ethanol baited traps Han15AN®A
wuNavRALS Y 14,252 61 Suunifu 90 ¥l Tu 28 ana wuveauenlusdefidadurdasiunuiin
ﬁqmﬁm 1 afialaun  Xyleborus perforans (Wollaston) (4,701 @7, 32.98%) wiinses 1 wlalaun
Arixyleborus rugosipes Hopkins 1,188 67 8.34% waawiladuq wuluuSuialadeannduiuly nns
Wasuuassgdulssrnsvassenwoulund@ewinius Xyleborini Tuiufitduiulufiufidnuniuuali
MswasuuUasmuggna anuduiusiunsidsuutasanimeinialagianizegadeeamniivas
AU pgaliludAnyneata [aumqil (r2=0.4014, p=0.000) LaEANLTUFITIE (r2=0.4483,
p=0.023)] laguanilszaulssy1nsagalugauaiiausousuinal HeAsULYIsULAYEININTERY
Uszmnsluggruegadaiou madsuulasszdudszansvesmonnguiananianuduiusludnvus
asafudufuALTY ArdeinumileudiuIugie Chao-Serensen similarity index 94993190
winsitug Xyleborini lufiufifionivunsaisssussmeudnsuinainn viimst uay 2 Fwinasuan)
Wisuisuiumeunile (greruwimfinmais/intu Sminuasaisssuss) nounans enatsss
wasShwRusanIUwIUsTin) e 0.7862 war 0.8516 AuARY



Abstract

The objectives of present study are to study species diversity and population change of
ambrosia beetles Tribe Xyleborini including interaction between population and environmental
factors such as Temperature and relative humidity in tropical rain forest of Nakhon Sri Thammarat
mountain range. The areas were including Ton Nga Chang wildlife sanctuary, Songkla Province,
Khao Bantad wildlife sanctuary, Satun and Trang Province, Khao Luang National Park, Nakhon Sri
Thammarat Province, Khao Nan National Park, Nakhon Sri Thammarat Province. The ethanol
baited traps were used in the study. In the total 14,252 individuals identified into 90 species and
28 genera. The result of present study indicated one species as dominate species in the areas, it
is Xyleborus perforans (Wollaston) (4,701 individuals, 32.98%) and one co-dominate species there
is Arixyleborus rugosipes Hopkins (1,188 individuals, 8.34%), the other species have no different
in numbers. The population change of ambrosia beetles Tribe Xyleborini in the tropical rainforest
in the studied areas was change seasonally and correlated with climatic factors. The correlation
with Temperature and relative humidity were statistic significant [Temperature (r2=0.4014,
p=0.000) and relative Humidity (r2=0.4483, p=0.023]. The populations were highest in dried period
between December and April and clearly higher than that in rainy season. The population changes
were negatively correlate with relative humidity. The species similar calculate with Chao-Sgrensen
similarity index of beetle Tribe Xylebirini in lower Nakhon Sri Thammarat mountain range
(Boarirhat waterfall study site | and Il, Songkhla province) compare with upper areas (Khao luang
National Park, Khaonan National Park, Nakhon Srithammarat Province) and middle areas (Sairung

waterfall, Trang Province) were 0.7862 and 0.8516 respectively.
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womeulusidy (Ambrosia beetles) Snlusuundn aundnaruniaves 2 weddesluradang
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iwﬁ’mwmmqﬂ,iﬂLﬁaﬂuﬁmwﬁﬂwwmﬁa (Farrell et al., 2001) sontenlusi@udrulvaiduaudnves
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Platypodinae (Kuschel et al., 2000; Marvaldi, 2002) uammdmﬁﬁam%mwﬁuﬂwmm 3400 YU
(Farrell et al., 2001) TmaﬁquéﬂaNﬂWiLst'ﬂ'ismaiuLsum%fau%uiuLaL%&Jm%fuaamaaﬂéf WATLININTEANY
Tuguamdoudusialan (Jordal and Cognato, 2012) Jonduunaslungu Xylo-mycetophagy (Schedl,
1958) woadfutoiarsdluludelfifioad e¥suazirslungu Ophiostomatoid fungi (ana
Ophiostoma Ceratocystis Raffaelea LLasaqa%"m) ffmuduiusuuuiionendefunenluidsaniely
ntfimaiuvessuiiolfilivemnsdmiusiseu wasdusiue (Batra, 1966; Beaver, 1989; Farrell et al.,
2001) wemeslusdediulvgisdrhareduliifinsulndne duliinelngy LLazéfulﬁﬁagimaW
anmeiAfeninannzwIndenilivinzay viognlsauazuuasiindus 1Wwihae (secondary pests)
Eﬂﬁ]L%ﬂﬁ’]ﬁﬂ&léljuiﬁﬁﬂwjiﬁﬁu%ﬂLLinﬁL‘ﬁUU’Nﬂ%QLﬁauaﬂLﬂﬁﬁ?iﬁﬂﬂ%uﬁmlﬁu’]ﬂwa (outbreak situation)
(Furniss and Carolin, 1977: Kiihnholz et al., 2003: Wood, 1982) fiifissdutieswiiufiagdvians
dulsifianysaiudauss (primary pests)
oslsfinuluseunanedfiumuinsealunguifidaiu secondary pest ndusnsedunmsvhaneiu
primary pest szmﬂL%’ﬂﬁwmaé’uiﬂﬁamgsaju%uwa LLazquLLiaﬁuﬁuﬁﬂi’wa (Kuhnholz et al.,
2001) \Suammnismeesssunsilufinasugioisiine lifufusasliiiasgiaienuuaseiings
Auskazuuasluunasunsnszataiiiy sndieg 9y uan Redbay ambrosia beetles (Xyleborus
glabratus Eichhoff) szurnguusaduanungnisateveshiiduduluisd olanla (Lauraceae) lu
aw%’gam‘%m (Fraedrich et al., 2008; Grégoire et al., 2003; Mayfield et al., 2008) Y3910M Euplatypus
parallelus (Fabricius) (Platypodinae) szuraguusuuanunnisaevesiulseguu luitufinield
srumaUszinadealud uafouavdivad (Bamrunesi et al, 2008; Boa and Kirkendall, 2004;
Sanderson et al., 1997; Philip, 1999) u@ﬂaﬂﬂﬁiu{]ﬁ]a}ﬁuaﬂﬁaziaﬂé?au (Global warming) §aiinase
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and Mannion, 2001; Koch and Smith, 2008) #30@n®1lA8SINLLAININALBUNIDTIE0I9ALBY
(Platypodinae Wwag Scolytinae) lnglsllfuonszninangulnajassnguiiiidtineuazdnaing1iuansiis
fusgninangu bark beetles (uanlaziUden daLdunguiiiianguazAudenliifuem) wazngu
ambrosia beetles (uanilegsmfusuvuiianedouaziusniuoms) luwalvuouvemiveisnm
LaswonininisAnwanuduiusseninansisunlasseiuUsseinsvesten isiUdenuazuon.an
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lurginansinwianuvainvagiazsUkuunsilagunlasedulseunIvesannguaIinaIves

A o a

N3 @nsanen wazang (2555) Nandun1sluiunUifuiy gne1uwierIfuInais 39uin
UAIATETINIIY TuTneszugatimuneItuiunsAnyluaiunisey nansenvinuue aeulusgely
1 v 6 1 = . . . . . a ' d?/ ‘NI
LIWUGAINANINAINNAINTANE [species diversity/species richness (74%1in)] NNAINTUNUNLN YA
a Y & v K a . L ' ) & A
Uinaldndifsudntey willdnuureiUsznauvedvila (species composition) wansineiu lagluiuiiin
Autuneneulus@eiinudurdanuldun wenluana Arixyleborus (8 ¥ila) wazetindus 8n 4 silaleiun
Xyleborus perforans (Wollaston) Xylosandrus crassiusculus W @ ¢ Leptoxyleborus concisus
(Blandford) Tuvuglununinuasnusanluana Xyleborinus (4 ¥in) uaz ¥indudn 4 vialawn
Xylosandrus mancus (Blandford) Xyleborus perforans (Wollaston) Diuncus haberkorni (Eggers) e
Eccoptopterus spinosus (Olivier) 3atduwiiaiau
luvagnmsildsuulasseiuussunsvessentuseul (watnusyying) luiunUduruguwuuiuiueu
= = A Y ] = ] & A L dya & da
WaruuUastuaimuggniadufeliu udazdslwuuuanansainiiuiiinens Ingluiunvifuaung
dy = IS U 1 2/ IS U
ANUTUgIRAAY enlTEAUUTEYINTEIANtUYAUNANY (WY ¥N1AN-NTNYIAY) Wazdlseaulseyins
mantunasgarusaiosdisUategauas luvagnluiuninunsdadidnuuzel nafeulasiawenilseau
Uszrnsgegalulanegaaudeiilosisnugguas (wgadnieu-ueu) asdseaulsernsmausinaigg

Foudinangau (Uweu-naal) Kan1sAnyIAUraINTaIeYewenexlusEIENTLE xyleborini Tu



auiSeuiiuiinnaliaenndesiunanisfinuives Huler wazame (2008a) ueanguiiinuuandisves
silainuluurasiuiifiisnvasfenufivuasdnvazeiniafindreadetu (species tune over rate) i1
w1 Tnglumuidousisauimiadduiimuadneaiaturessiainy (similar index) e (0.997)
Hadedanndeurieneninuariinmlussasdenuity Snaetsdwonunanratsuaznisasuuas
izﬁuﬂismﬂﬁ%@ﬂLLNﬁﬂﬂéﬁﬂﬁJﬁ%ﬁ?ﬂﬂ PdeRandeniisvinadodnuaenainaivenveuia
fandnldud gamnd evndudiing Uiwnoniey  anuvanuaisvessiadivlufuiogends uas
lassasavesdanuiie [Wudu

paumpiluundeutu (Tropical zones) o1varlifinaBsuulastuasgeanviemanauisssauiidrta
n1staseysAulnvaILual (lower/upper thermal limits) miLU?{auLLUaaQmmﬁium%@u?}jumﬂmgagﬂu
sséﬁ’uﬁmmzawiaﬂmﬁayLauimsumuma (Schowalter, 2006) aauMglanwMzAINE1IVINITTTINT0
LB vTﬂﬁLLmaﬂmmmLﬁm‘hmmwﬁ‘imaﬂié’qm’jwmeﬁuﬂ LAZENLEENNITIZUINTDILNAT

Angiy (Speight and Wylie, 2001) uanangaumilluiunlausauazdwnasiolunddaaiunisasayaule

'
v

wagiudwInlszynsveweneNlusdeuieiuwiawiindug ud eamvgiiduduladedinndfy
\ o & ~ A L. N v a = YA
RomNdnSIUNTEURRNUG (reproductivity) YesweneulusiBume LHesnuenexlunleve1enus
Tuileliuaziusmasydulaluileliluems  samgliniguiuludsznouiumnududuimsaianluug

°o g v i ) i | 1% | 2 i & A 1% & & v v
gavihliisiaidnaniiu gefeu wazdisuiagseninagaeuluiuiaiald anuduluiielin
wenldinsianaseeenIny  wageaininnuIuiinemsveseneulusi@eazannsasaiulala
danalvinsdusenuguesenduvad (brood failure) wealuiinnevmuaiiiasnnunemsawaviilv
szauUsyyInsvesanludinuiiviiug anadluiian aunginasluuisggazdinansenusiesyiulszung

‘g I o A ! a Y | r-:’lj v Y A v A A a
YoaninTumniidadeaun duasy Yadewanillaun dnwazisousonvesdinuiiy (Fouseniln) N3
anewANSauINAIgUen ANNTUFUTINS (1) rSerunatindudy (Huler et al, 20083; Sittichaya et
al., 2012) #an15AN¥IVeY Huler wagAny (2008a) Tuiunnegawmn Jwinledlninuiinnuvainvany
1 a A 1 & o 2 a a oy a .

vosuuadlunguueaeulusdennuludife@disumgiindeganitdndunay (Mixed evergreen forest)

a0 4 1

fatlesninegniidudAgynvans Tuvaeinan1sideues Sittichaya lazatg (2012) WUIludIALAY?

1 a o

fdnwaurSounasszauUssrnsveenluggseulanadesiniigoruegsliteddgmeaia uazanuue
vosshUsEnoUeiafinruuanianiuiitiifigamaiving  Taglufufivdrdaswunensiing
mmiaﬂ%’uﬁ’ﬂﬁagﬂuﬁuﬁ%fauuﬁalé’ﬁ wazJurdafifinisnszateialan (cosmopolitan species) (Maeto
and Fukuyama, 2003; Hulcr et al., 2008a; sittichaya et al., 2012) Iumm‘l%u%’auqmwgﬁiuﬁuﬁmwm
Tnevtluasiigamgigainiiluiuiitn  idesnfionssuaulngjgniudsuadiuduiinnunsiddon
vonavinliuasainsansnsodesnsenuitupuldinniu Daily uar Ehrlich (1996)  wuirluuszine

Aoann3n lusgnirfuiiuinenslisamaligsniiunivnfeiuaede 4 ssrwaded wazinindntesly



nanaiu lursiluiiuiinieldvesnsgumgivinaiiuiinwaadeganiiuiitivssn 2 asm
waldea (Gavs wavansy, 2555) Maasunlawesgamiluiuiiegerdeludnuasfinanidmasioni
MANNTANELAYNNIN YA YEIATIUTT LLanﬁ%auﬁﬂwmzqﬁmmﬁﬁ@uuazﬁu%u%mzm&fluu%nm
Nuiinanathduuiasiivevanmuindeuiieunasuiasnszasluiuiivoutuasituinens  (Didham
et al, 1998) N15N5¥A8YNBALNIUSIRETLUILLNYWAEINY  tnglaneuluslgunarialngwany
athadauenfinszaeilanveuiuflegordeluanmilfousazuiniweniesluadelneiluonlunguil
lauwn X perforans, X. affinis, Xyleborinus andrewesi (Blandford), Xylosandrus crassiusculus
(Motchulsky) wa Euplatypus parallelus (Fabricius) Uugu (Hulcr at al., 2008a; Maeto at al., 1999)
AUBUEIWS (Relative humidity) JutadeiidmastsdfyBaiennuvainvaneuaynnsnssanses
waasluAazdInUNY mamaaﬂmﬁwauLG?J’WTWmw’%aﬁ%ﬁq%’nlulﬁﬁﬁmm%uqﬂ (Batra, 1966; Beaver,
1989) L‘Ijmﬁ]’mL‘mJ’lSﬁuﬁiE]ﬂ’]5L"\]%QJJLa‘UIWUE]Qi’lﬁagljilﬁmﬁmLUUﬁ\iW’lmﬁﬁl vontenlus@ediulugluveu

U

a$addulsiidanuduiinin 60% (Sittichaya and Beaver, 2009) mm%ué’mwmﬂuﬁuﬁag:mﬁ&ﬁu
ﬁa%’aﬁﬁ%w%wa‘lmma@iamiLUSauLLﬂaqmm%wumLﬁ@lﬁﬁqLﬁuﬁaé’aﬁﬁﬁ’mmzﬁw INRDAIUNAINTATE
nsnszsLaznIsUasuwasyRulssnnsvemenedlundy  mutuduimsuazanundunasiuiiud
inwasiiganinawilisasnssemevesliige uazdsnalnenssemnudumalunsainsimiedusoriug
vsuenLeUlusy (Huler at al, 2008a)

Ul TIE WA BUA T INIA SIS LR BANLMAN IVANELAZUSEYINSUDIUNAT (Speight and Wylie,
2001) WULBVENANIINTIDATIXINGINITAUNUS  NAWINITUAE  AINTTUVDILUAY  DVISNAN O DUAD
anmgiionimamziy @mmwLLamJ‘%mmﬁummmﬂuﬁuﬁagmﬁa N13NSEABUAT IR
LﬂﬁsuLLUaﬂmmq@maﬁqmaﬁiaammn@ﬁammqmEJmW (Physical environment) (Richards, 1952) wag

damasoAugauaNysaivemsnensnTnduvesiutaeuarite s TINnuain3sIIuYIAGN

1%
=

Mg (Fogden, 1972) lulwmSouduszauussunsvedwuasdillngjasiiindugegalutiwiuggny (Wolda

LU |

a

at al,, 1998) iosmnilundevnsssanandoumnzausonsiesaiule egelsimuiiuuaung
ﬂzjmﬂﬁaasmlﬂiul,t,uaﬂumjm secondary wood boring beetles (xylophagous insects) (Coleoptera:
Cerambycidae, Burpestidae Curculionidae; Scolytinae, Platypodinae) ﬁﬁizﬁuﬂim’miqqqmﬁaﬁlu
fasviUiinanhdutesntunfvilisiliogfluanmizieden (drought stress) fesamsaidwhansves
wuaslunguaanany  (Kahnholz at al, 2001; Rouault at al, 2006; Ueda and Shibata, 2005) Hu
(USuauasnsnszane) dnasgnsderorunainnatsuazseiulszvinsvesmenonluside oswntdy
wwinalaemswiomuiuvediiivenldadeds waznsasyivlnvesslusmenen drusuamiauan

Aulvagrilisasydulnegusadisusenianusanuauliinlisesyauhuiuisyiliuenl
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anansoeglavenazmelungn  nnuandegauiuluiilvierusululivdesfuluvilislilauazuen
dsounazdufuisvnomsuazaneluiign (Furniss and Carolin, 1977)

o

Snvnzvesdsnufivluiufiogordoriannuvainvanemasiiouasl assadwvesdsandi ilutiadefiddy
fesionsiuammanvansvesuasiuduiiondetiug ieandafefifuuvasiiegendouazunas
ninens aswmilivesuasdniusuasiufivwasnisdudfimdedusniivdue mis (aprophagous
insects) (Borror at al., 1992; Elzinga, 1978; Lanham, 1964) WwuazdsansdsdunumdiAglunis
fﬁ’mummmmmﬂmmmaumaﬂuﬁluﬁaajmﬁaﬁu AANNVAIUIT0LBNTNAGDAIUNAINNABWAL
29AUTENDUVDIMUAINITAN WU VIFIANNTEWBIAUTENOUMEAulaLA AuraINraIeveIytn ey
(Hutchinson, 1959; Hunter and Price, 1992) &nwaiz3Usisvesiiviivsinglundazdeny (plant
architectures) LagAIUNAINNAT18NI9LATIASIS (structural heterogeneity) ¥sie (Brose, 2003;
Dennis et al., 1998; Lawton, 1983)

SvSnavesnuraINnalevIdInuiTRanNtaINrats veeneulusdulnenssdlidinsinwagig
93934 Flechtmann uazay (2001) aguinanuvainvatevessenedlusi@eluaiudigaauda way
auauana Pinus lulsemauidadadudinuinidafsnianamainnanglndidssfuanamainans
yosuasnguiana1dluiesiu lueldons fusonidedldnmsnmaamannansveseaieslusideluus
denuitvdlvgvinlae Huler wazaniz (2007, 2008a) InuAmgAIIEYININISANYIAUNAINAIEYDINEN
oulusideludsnuynidass (dry dipterocarp forest) wazUnaunaslandnlu (mixed evergreen forest)
1uﬁuﬁﬂaaqmw FamtaTeslval uay UaAvFu (tropical rain forest) lutsemaunihiafdnuin A
‘Vimﬂ‘wmmmmamLamIUiL%aﬁmqqgﬁmﬁam’]wmﬂmmsiué’qﬂmﬁ%qasﬁu 1n8AIUNAINNAIEUDINDA

aeaaluUAua (80 viln) sesawnlaunlifunaulindnlu (48 aiin) waz U1Aeds (30 wiin) auaey
asAneuanluedeas Scolytinae waz Platypodinae #luuszwmelne

mMsfnwidedefuteneslusdeluiddes Scolytidae uaz Platypodinae Tuussinelnedlyl
wntin dndugifunsfnvanamannvanemesiaannninisaneludiudug wu doiven $73nen
vionadudngity vlnveswenoslundeiinulutssmalnedisonuadusnludaa. 1967 uaz 1970
TnetinAgineyieeatsisde Karl E. Schedl sneaunenluisdeen Scolytinae 2 wiln dalufulifyad
éqaaﬂiﬂﬁwizmmﬁ{ju warTenufinindn 5 visaludnuaniontu (Scolytinae 3 %ila Platypodinae
2 %tin) Tul A.A. 1980 waz 1981 (Browne, 1980a,b,c) nsAnwIAETaInvatsveaalunguii
anfiunislulssimalngasss vinlaeininemiansy19inge 2 vinufe F. G. Browne was Roger A,

Beaver Tuln.A. 1970-1975 n1sAnw1ainanasieaunenlulsdgey Scolytinae 311U 70 vila [4 ¥in



1"

FuuUNAaIAARBY (Beaver, 1990)] Wagiidday Platypodinae 26 ¥iin sIuvavayaanuaeNIIING)

LAz tineINg1UNUTENTVRINBANGNAINAIINNUNRBamMN-Uy wazsaus Wowdedlny lussuzsain

'
1 I~

nsanwauluavinlae as. Roger A. Beaver %30 tin3devinudue uddrsiaiudegraudid sl as.

Y

o w

Roger A. Beaver (UK, Wedlvy) ugduunyia nmsifiudeyalunuddeniwewnsudidlnggnindai

Y Y
[

anuividernananlilddmansraneisUssmaviensusoul

Tula.A. 1990 Beaver Meunenvilalug (new species) finuluuszsmealne 3 wila (Scolytinae 2 win
Platypodinae 1 ¥ila) wag vandmusenuluUssmedlnefundausnsiuau 12 via (Scolytinae 11 ¥in
Platypodinae 1 %fin) anfiufinesaim-ls uaziiuillndifes Swiausldesaou uasiumsnuiusdniin
Ut Jainasean Tutifeandu Murphy way Meepol (1990) iwmuma(ﬂiumju@fﬂﬂénLﬁmam%ﬂ
2 ¥in U A.A. 1999 Beaver s1891ulen 21 sialulsdgay Scolytinae wag 6 viin lulsddas
Platypodinae 9ndreg1afiivanndaniadedng wisesaou 03 wavasva lula.a. 2006 Yuild
tnfnwUEyyln nedsdine) uniinerdadedmidnuanumainrasvesealunguilufiuiines
awn-y wageunendiuiu 2 viialunddes Platypodinae dusiafidunulnsiveslan (new
species) war3183ULDALIAE0E Scolytinae 71U 9 ¥in wax 4 ¥flaluleddes Platypodinae 7
senuadiusnlulsemalng (Puranasakul, 2006) U A.f. 2008 Cognato wuueavdaluiainussndlneg
1 %ile loun Orthotomicus chaokhao Cognato Wawdl W.A. 2550-2552 {IT8uarANET18ULoALLIA
doy Scolytinae AT vhaneliormsuussuluiiuil 8 Sminniald way ueadivhanefunzsinaay
suiluiuiitoninaswan wazeavhanglidnandamiangaugEfidunemilmivednediugn ¢ i
(Sittichaya and Beaver, 2009; 183a831nN1581533)
Mnuamsdnwesfuniduandiiiuimenlunguilfinmsfinuiiosnniiosnusiuluiiuiinesgmn-
Yodaduiuiifiimsdnmuenlunguiinnfiandmuseavialvsivesiands 2 4in waswunonsieuade
wsnveslsemads 13 vila NMsANYIAUNaINTAIeN19YnveNenleulusLdeLH LS xyleborini Tu
flufinnaldidnsfviegediniussuunardeidesiifisanisinuivosidoanslassnisliun
nsnwluiiufignenuuisnfinmais Smiauasaissuse waenisAnmausainuaisludiui
nwnsiiaunSeuduesdussneuvdnluiufidmin guns a31un 51 warunsrisssue Tassnisusn

nugealuNugAINa199dn 74 vl Tuvasnluiuniaiussunudnuau 64 via lnensaenisne

9
(%

wuNenseuAsIwIntulssnalnedIuIy 16 vlin (Ggvis uazmne, 2553, Sittichaya et al., 2012) 334
sreunennsgendsesnnululseimnalnediuiy 181 vilawualy 29ddes Scolytidae 137 ¥in uay

Platypodinae 44 ¥iia (1371971 1)

IS a A

lusgimalnens@nwiuenenlusi@elunivesuuaidngiy Siisadnteewintu Tul w.a. 2538 Agn

Y

F1EUNTVIVINAY SNYENTINEaznsUesnuLazAdauen Euwallacea fornicatus (Eichhoff)
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mdhaneniseuluiunniangiueen lngnuinuenssuInAIuAiuNITTEUINTadsATINlALIYDS
= v o € & ' A A X A a & Y]
Nseu Fo Tl nseangny (2538) Menuitensinszuianaentlunuiivgnyiseuniniang Jusenuas
neld wazueavdaildlaidunvzvedsasinni-Tauilundeu Tul we. 2544 9381 uasanz 518914
=l 1o a o Qy d' dy d‘ o
n1sszuInvasneneulusdelidwunviialuana Xylosandrus Tuaiuaileuazaud lunungnnanig
Faiondealui Inenuitueadvinatsaly wazraud TukUasdnsiauiauuasunnde 90% 38 kasAuy
| A X v oo ° Y] ¥ v Y ° = v aa \ a
eunenviatidivharedlelannszegaudaundlulsunigdrauierunieguinndt 10 U lu
AAY o P < = Y o ! ° v a ~ ~
nsaiidualedvuadnusenendvinatenuikiuaziliAnenswiey waglnsumeluian Euler uag
AME (2006) ANWIN15hUSL gTUNAUABNISLAABUNVDIUSEBINSVBILUAISIUNINBA Fuwallacea
. U o U o o d’l d‘ % U = 1 1 1
fornicatus wiasdngddgvesaleluaudleiuinesys Jawiadeduninuianuruiuturewanly
dg‘; ::4'- o o a Y 9 d’{j ::4'| I3 1 ::4' ] [ o
funUrseus) uwlasdile wavluwdasdledalndidesiu wasnuitraunsaduuasiiegededisesves
wen wagwuassanaausatiunssuIntuwlasdalela Tud w.e. 2550-2551 3as wavAue (WanI3
d1579) uag Sittichaya uag Beaver (2009) snsautentunguil 18 wiadnviaisldenmisivieuuuaiu
Tuaglduusgunmelulsudeslunuivgnensmsnmnialiuasaiansfueen way asienueatunguil

11U 16 ANYIatsuELmaztziaRunIuluNuR I naIwan
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A15199 1 YszafnsAnwinnunannianennerinvesuenluledges Scolytinea uaz 29Agae Platypodinae 29A Curculionidae Tu

Uszwmalng

i - 5 FuuuNaITeulng
Unenw (A.A.) WY NUNANE - - NUBLIRG
¢ Scolytinae Platypodinae *
1967 waz 1970 Schedl K. E. srenuueafinnlufuliTidseenlufszmnea 2 - Schedl, 1967 waz Schedl, 1970
i
1970-1975 Beaver R. A. uay aoggn-Ue waziufilndiAes 1. \edlw 64 26 Beaver and Browne, 1975
Browne F. G.
1980-1981 Browne F. G. seueniifniulidsoonlugedu 3 2 Browne, 1980a, b, ¢
Browne, 1981
1970-1986 Beaver R. A. aoggn-Je uaziiufilndifes uwidesdou 13 3 Beaver, 1990
Taundng 9. awwan
1990 Murphy D.H. uag Meepol W. Ueau 9. s3usd 2 1 Murphy and Meepol, 1990
1993-1996 Beaver R. A. ABYBUNUUN 2. 1Tadlni 1wves 9.057 21 6 Beaver, 1999a, b
2004-2005 Tulld Ysnuzana aoggnm-Ue 1. \edln 9 6 Tuild, 2006
2008 Cognato A. I. - 1 - Cognato, 2008
2006-2008 iqﬁné @v5a1e1 Beaver R. A. 55 Tsadoslfionanns 8 Sinneld was 5 6 - Sittichaya and Beaver, 2009;
wa Feaudl o3y ol Jminnanziusen Kangkamanee et al., 2011; Sittichaya,
gslns iiiwe wlasuzag 9. asuan 2012 (wardfeyaamnsds)
2009-2011 ikwé dvdanen q3lng Wind1 v1gy  gEnUUMTRIMA 9. UATASSITNIIY 16 - 3@1/1% warAMy 2553, Sittichaya et al.,
4 931aue Beaver R. A. Cognato Uz @Iuviseu 4. Yuws 831805511 uag 2012
Al YUNT
971 137 a4
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Y ]

1. NUNANw

9

'
a

HunfnwiteniuuasassssuTvaungUnaguats Undvduliduanynifeunaent aniwdidl

D¢

L% I 1 = % 4 v a VN L% A 5 1 [I~3 %4 s
anwazidudhsniu Yszneumenssalivateiosvia lduduvessousenatuuudlugilulded
819-nziAew (Dipterocarpaceae) flansugsivaivainsanaud 30 - 50 wns daaswndulifuauie
nanawarIuIndn Feanunsotueglasuinvesddingld sumssuldviiafigeg lursdnuinuieurdy

(Palmae) Nua1svastsniiussingsenglusaldnu fvaugn sein e Lisneg wrdadwainy e

a o

muasulduazAsliinaeiinivdaende (epiphyte) I1inilsu uazuea Yusgmily (5ivdy, 2555)

v a

nunizglionnmavesiuiidnmaelitng fuoanusznaudengeine aosmafefuldun ganu
Faudnansiouuwsuiinaraiounneau LAEHATOUTENINNANUNTIANDINA U IYY TNy
nsnsrevesUiinaiiiluiiuiiuisanduaesinanudvinavosaunsay Freusndusnaaiiou
wwiguds nsngiau TésudvEnanusauny fuandeddd uazrasiiaesszuinaiiou ganau-unsau
§5udvinannauusauny fusenidsunile adufedouiiiuiinuiudessenitanansvestamly
anuinisasstasluidioudeniay fufinnaldgnuuiufensiaisansdiu vilinnalifsanad

QUNNTUAZTLAUANUTUFNINTZInaonal LazdauuanAI9IEnINege agTeninanaeiuuay

9 Y

natshuAaudeen Tul w.a. 2553 gauugiindenaeansUiAviiiu 27.55+1.20 A LaiBed a9an

[
= =)

luRaungunIny 29.65 BeANEaLTYE LazA1anlULABUNGATNIEY 25.83 DA LGATEE AIINYY

o v s a @ (2

duimsindenaond 81.82+4.05 Wosliud geanlufieungainieu 90.43 wWesidud Mgntitiou
= =2 a s 2 & | o Y a - T A v
fupudanguniny Wi 77.68 Wesdud egrtlsimusyiugumniinazanuuduininigliisou

gonlil (under-canopy micro-climate) TuiuNANYIUIAVTUUTIUENG UL AT AN

o

] Y] = & @ & as Y a & Y] v
LLG]ﬂG]'N"\]']ﬂ%@i&aﬁnﬂﬁﬂqumi’ﬁ]@qﬂqﬁsﬂﬂL‘Uuwumiaﬂ Iﬂﬂi%@qu%QNLLagﬂjqﬂeﬁUﬁﬂJ Wﬂ@lﬁ@u&l@@

¥ [ '
a [ oA LY s oA )

929UAUTULANARYAINIMNUNLAS 2.23+0.37 DIALYALTEE WAT AUTUFUNNSAINITNUN LAY

s
a

8.07+2.65 Wosldud (3agwd uazas, 2555)
Tunmsfnmadsdlfidoniuiitnfvtusinuitoniunsessusy Tnswsiuiidnweenidu
2 nauiudldun ngudl 1 duiteniuesedsssusanoudns Huiidgnwldun lundnwiusdnitnlau
i Savdnaavan uazlumdnuiuganTUnuuTIn dminaga aauagivas ngudl 2 Uuitoninn
uAsAIsTIITITRIOULY Mufidnuildurgnenuuiwifioinals uazgnetuuisniaiiu S

UASAITITUIY



2. ANSAUAIDLILUAS

s

Wiusegrweneulusid@elagldiudnuinin’ (nwil 1) 2adudn 5 galdun 1 lwasnwiiug

9

£ I3

Fninlanandns 1 90 wesifusnfiuanussie Sainaga 1 9n2 Tainnss 1 90 Hufidnwingy
7l 2 greTuwAIRaYa 1 90 uazgneULRTIRTL 1 90 Tnsfiufidnyiuiazaauandunind
2 vinaditwuslumsnsiusniduiuiivifviudafudedulmauwmussesaniefiianulngdes
fuanmindaluiud weziinugdlainnndt 300 wesansgdutmea Uiunats (MSL) 1afudn
qnay 10 ﬁuﬁﬂIuLLmLﬁumaqammﬁu 1.5 13 se8ev1eseninedudn 100 w3 Taegainsiusin
siannuinaveuthegtos 1 Alawnsiiieandninavesiiufiveuuagnaiadoudiereduuasain
fufinuns iudoganng 1 Weu (yniufl 1-3 veufton) svoziafnsetu 1Y

TN

o s N

5 v 4
Andl 1 Auanyldlunisfnen A) Multiple funnel trap (Lindgren Funnel Traps) Aif1uua iy
nsAnwAUTEANSAME Way B) AudnvImindalussavaningendinldnaunu

1%
a IS U (%
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Shannon-Wiener diversity index wag Fisher’s alpha diversity index wag@uinsuiusiafinuse
sgugiranlunisAnen (computed species accumulation curve) Taeld Mao Tau-function
(analytical analog of randomized rarefaction procedure) diowssuiisununliusuusiafiny
seszovnailunmsifiufiedns waziunsuuriniinnesnuiomaluiuiidne (total species
richness) @18 Chaol- (abundance based) ag Chao2- (incidence based) species richness
estimators Ineguinnumnarnnanswazaiafinuvomelufiuiianu Auradelusunsy Estimates
(Colwell, 2005) \W3gULiBUAIMLANGNY (species turn-overate) YB4vTinvBINBATINUTZNININGM
Aufdnuilaeld Chao-Serensen similarity index (Chao et al., 2005) LazAn¥1AITNTUNUG
(correlation) sgwindauneaustazadafinuluusasieutudafogionnia (Ui gumngd

WaZALTUANTNS) Tnen15ATIZY linear regression
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NANIINMEBN

1. dnwauzgilanalununfne

9 a & A & 4 % % [y & ' d

anwazgiainiAvesiuNAnyinunaialausenaumeaanalain ganufsLinalsfou
B UIISUNANLALATRUTENINUNTIALALUMIEY dNYENIINTEANeYRIUTINANUlUNULU
sanJuandtienudninavedauusgy YausnAusnalufswuweuiaiounsngiay 19sudning
nusauaziuanideddd wazdaafiaasssenitnhounarau-suinaulasudnsnaainanusay

9 a = v v = Aa o S % ' | o & | =

nziuoanideamiie adumenauniusunailulosseninanasvasdwunnninisaesyislumou
awnau Tnednuaziiluvesaninenmaluiufimelitms fuan (1%s aga) andhggeuifindniald
Hang Tueen (uasessssusy) 1 dou Tasflwmzlumnduasisuanlufeusmisuiiviinaniy 339.40
fladlns uar338.3 dadwasludminagauazimianinuaiiu Tuvaugfidlng Tueeniuiunauinly
534 0.30 dadwasluifsunwisunasiiugduididganuluineunguainulaeivsuiudinugy
202.20 Fadwns Preluwsniiviinauiluedegegalufiouuwey 266 dadwns uazanadiniiey
oA o = = A a H i aa y Y =
solllewusifaunguaANdufsunIng Ay Tneusunaniiaugindt 100 Shunsuazilany Tueanaed
Usunanlumniinialaiesiuan ndeintulsunanduintulugsduiaelegluiuiininlail
ayiuandusunawugegaluiounaiau (455.20 uu. wag 390.70 wu. ludwinagauazdawmians
M1NaIRY) ndeandulTIIaduazanawuddigenItAnaieiuluggduAeaindy 100 fadiuns
TurauelununaialainziusanUsunaudruaslusgisdaiioswazgegalusiousuiauiiusunu
WUHUTIN 639.20 TaGunT (A9 3 715199 2)

‘&J d‘ 9-/0’.// 1 } 4 %4 5 ¥ o b4 L gj y a a

wunaalanseglualyuiougnuuiumengianiassmurinlnaialavisasiledigumgiuag
FEAUANUTUTNIVSAMa0ANIT kazlinuane19seningg waeseninnatviulasnalaauAsudlg
i1 Iaswualunniswdsuulasseivgumngivaranududuins aaennidiaudenndesiuusuia
wrunanAslueouniysiadugnliuanududivsiaduguwaraugiirisdwarlunis
ndufiu lagluyreansvinideieuliguiey 2556-5unau 2557 TaugiwasluiiuninialaianyJusen
waznAlaienz Tuanindu 28.16 samiealdea Lag 28.43 94ANTaLEAANEAU tngseaugmungil
WagganaLazaaaluiiunnalaisaeilelaiunndaiuegsending 27.15-29.35 sarigaigealuiiug
AAnzIueanuay 26.40-30.20 aarwalualununnIAng umn

ANTuduImsSIedsnaont 81.42 Wesldud way 79.27 Wesidud Tuiufinaldilnzusen

[ a1

warazTunna1ud1au lasluiunaialatang Tunnidranuiugduiiouuweu-suinaunaz

[ a1

ANuFumlufouNnTIAL-Tu1AN waziunnaldrang Tueanivisinudugsdusioungvniau-

SUNMAULAZAMUTUANLULADUNNTIAL-b B8

[y

sedvgungiiuarauuduinsnigldiseusenlil (under canopy micro-climate) luitu

1
a IS

AnwrUrAvduiauwanasandeyadinaninsiseiniadalunuilas Ingsedvanmgiuas
ANNTUANTISIATaugenvesUAuTUilAAEAINIIIUALEY 3.47-4.32 BeALTALTYa WAy 12.88-

16.99 Was9us auaisu (And 3 15199 2)
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M19199 2 TeyaanineIniavieshiu (antlanluninen) waragliiseusenusnuiunany

Trang Province Nakhon Sri Thammarat Province
Month RF Tst Tmt RHst RHmt RF Tst Tmt RHst RHmt
Nov-13 377.2 2350 2775 98.49 83.03 - 24.16 - 99.18 -
Dec-13 170.3 22.69 27.15 98.89 78.69 - 24.38 - 94.52 -
Jan-14 25.80 2224 2695 96.46 70.33 267.5 2472 26.40 84.79 83
Feb-14 0 2327 2775 87.40 66.23 1.60 26.06  27.40 73.76 79
Mar-14 32.00 25.04 29.25 82.08 66.39 0 26.57 2850 76.04 78
Apr-14 338.30 2524 2935 9233 81.45 0.30 2540  29.30 96.81 76
May-14 103.70 25.07 2850 96.23 82.31 202.2 2545  30.20 98.76 80
Jun-14 230.10 24.64 2870 98.94 81.54 93.7 2550  28.20 98.27 78
Jul-14 104.30 2435 29.00 98.62 80.59 75.3 2511 29.50 99.07 7
Aug-14 246.40 2380 2825 99.11 83.86 159.1 2441 2890 99.50 80
Sep-14  274.80 23.67 2825 99.34 83.11 1233 2437  29.00 99.29 83
Oct-14 390.70 2345 2835 99.78 85.41 337.6 2424 28.30 99.60 87
Nov-14  240.70 2365 27.65 99.97 84.52 418.6 2456  27.80 99.79 89
Dec-14 208.30 2321 2740 99.94 82.42 639.2 2448  27.60 99.36 87
average 274260 2384 2816 96.26 79.27 2,318.40 2496  28.43 94.20 81.42

RF=accumulated rainfall (mm.), Tst=Temperature (°) at study site, Tmt= Temperature (°) at provincial Methodological
station, RHst=Relative humidity (%) at study site, RHmt=Relative humidity (%) at provincial Methodological station, * no
available data
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2. vhauazasfusznauvamaauanluBaug Xyleborini TuNufidnun
nan1sAnulaeafuszezian 14 ey a1y 2556-§ua1Au 2557) uaAsiuauvieay
14,252 #1 dwunidu 90 wila Tu 28 ana lasanaiiwusnniigaldunana Cyclorhipidion S1uau 11
yilp sosaelaun ana Arixyleborus 9 lla wag Xylosandrus 8 FUARNEIRY (il 8) Tnswvadu
fludithanusing 1 $1uau 4,223 §2 29.63% tanuiing 2 S1uau 2,885 1 20.24% il
WIaNIa9nauad 7,108 A7 49.87% ﬁuﬁﬁmnma%ﬁ 4,136 §7 29.02% N33%9 1,127 63 7.91%
LazARBINAY 1,881 1 13.20% sauiiufifioniuvananeuuu 3,008 6 21.12% (m319 3)
TumsfnwadsinueauenTundeiidndusiadunuuniigaidios 1 ¥daldun Xyleborus

perforans (Wollaston) (4,701 #1, 32.98%) asfinsos 1 vdalawn Arixyleborus rugosipes Hopkins

a A

1,188 #1 8.34% (nw 5) weardindue wululualadeaswauiululuiinsuialunguldeng

(% '
A =

Faau lagusunuuenninuluwnas NuNTLuI LU UAg AU UIUT NI INNAR LI Arixyleborus

1 1

rugosipes Hopkins finuanalufiuiiiinnusnms tuaz2 (573 769 1 5.40%) warwutiosninluiiud
Ju mmLLGmGiNsuaaﬁi’wmusUﬁmLLamﬁmﬁwumuimyjﬁﬂ’mmmﬂﬁhm%awuLawwmqﬁyuﬁmwwiu
silnfinulusrunusitoswiniu Tnsanuuanisianannuanzluaiiisiuudadesnia 10 &
drulngnuiiemdsioassdn wazsuaurinfinulunsasiuiidenadesiusuuivesenimun

NaMADUNUNNTT1UIUFITINLINAETTLILTTANINAIN IUNURANUT WU (151971 3)

L T T i

Truncaudum
Streptocranus
Stictodex
Pseudowebbia
Planiculus
Leptoxyleborus
Hadrodemius
Fortiborus
Beaverium
Anisandrus
Ancipitis
Webbia

Eccoptopterus

Cryptoxyleborus

Ancipitis
Ambrosiodmus
Diuncus
Ambrosiodmus
Amasa
Euwallacea
Debus
Xyleborus
Xyleborinus
Microperus
Cnestus
Xylosandrus
Arixyleborus

Cyclorhipidion

= o a . 1 = [ A .. oa & Ao
A 4 Fuuviia (species) Tunsazanavaswanuoulusi@ewiug Xyleborini Mnuluiunfnw
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A 5 veaaxlusi@erlinnuniniign 5 slawsniunundnyiseanuaduanuntuntdes A)
Xyleborus perforans (Wollaston), B) Arixyleborus rugosipes Hopkins, C) Ambrosiodmus

conspectus (Schedl), D) Xyleborus affinis Eichhoff, E) Eccoptopterus spinosus (Olivier)
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M15199 3 S () waziasidus (%) vesuaaeulusi@ewiniug Xyleborini (Coleoptera: Curculionidae) inuluiiundnw

vl UIME 1 UWWR 2 s % d1e3s % ARRINAY N9 59 % 59 %

Xyleborus perforans (Wollaston) 1526 837 2363 16.580 1913 13.42 673 238 911 6.392 5187 36.395
Arixyleborus rugosipes Hopkins 537 232 769 5.396 164 1.15 234 21 255 1.789 1188 8.336
Ambrosiodmus conspectus (Schedl) 112 178 290 2.035 92 0.65 206 90 296 2.077 678 4.757
Xyleborus affinis Eichhoff 196 99 295 2.070 209 1.47 79 21 100 0.702 604 4.238
Eccoptopterus spinosus (Olivier) 165 70 235 1.649 99 0.69 67 136 203 1.424 537 3.768
Cyclorhipidion pruinosum (Blandford) 55 112 167 1.172 78 0.55 51 188 239 1.677 484 3.396
Cyclorhipidion sp4 172 110 282 1.979 106 0.74 29 6 35 0.246 423 2.968
Debus emarginatus (Eichhoff) 137 85 222 1.558 96 0.67 15 17 32 0.225 350 2.456
Xylosandrus crassiusculus

(Motschulsky) 101 59 160 1.123 116 0.81 49 25 74 0.519 350 2.456
Webbia duodecimspinatus Schedl 244 54 298 2.091 23 0.16 16 3 19 0.133 340 2.386
Leptoxyleborus concisus (Blandford) 90 a4 134 0.940 123 0.86 57 16 73 0.512 330 2.315
Xylosandrus mancus (Blandford) 92 20 112 0.786 119 0.83 72 22 94 0.660 325 2.280
Xyleborinus andrewesi (Blandford) 77 42 119 0.835 109 0.76 56 39 95 0.667 323 2.266
Arixyleborus suturalis (Eggers) 101 67 168 1.179 a8 0.34 20 22 a2 0.295 258 1.810
Xyleborinus exiguus (Walker) 73 71 144 1.010 28 0.20 53 22 75 0.526 247 1.733
Ancipitis depressus (Eggers) 12 34 46 0.323 102 0.72 9 ar 56 0.393 204 1.431
Diuncus javanus (Schedl) 32 36 68 0.477 53 0.37 16 50 66 0.463 187 1.312
Xylosandrus compactus (Eichhoff) 29 46 75 0.526 71 0.50 16 25 a1 0.288 187 1.312
Arixyleborus puberulus (Blandford) 28 35 63 0.442 77 0.54 25 6 31 0.218 171 1.200
Xyleborinus perpusillus (Eggers) 7 19 26 0.182 53 0.37 21 a7 68 0.477 147 1.031
Xylosandrus morigerus (Blandford) 8 15 23 0.161 65 0.46 22 23 a5 0.316 133 0.933
Pseudowebbia trepanicauda (Eggers) 40 23 63 0.442 33 0.23 2 0 0.014 98 0.688
Arixyleborus mediosectus (Eggers) 69 12 81 0.568 6 0.04 0 0 0.000 87 0.610
Microperus perparvus (Sampson) 29 19 48 0.337 26 0.18 6 6 12 0.084 86 0.603
Debus adusticollis (Motschulsky) 14 32 46 0.323 30 0.21 0 4 4 0.028 80 0.561
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M19199 3 91U (1) waziesidus (%) vesuaaeulusi@ewiniug Xyleborini (Coleoptera: Curculionidae) inuluiiundnw (o)

o Q‘
UINNG 1

L Q‘
UINNG 2

¥iln 57 % d1e39 % ARRINATY NI 59 % 59 %
Xyleborus aff. pileatulus Schedl 2 63 65 0.456 3 0.02 1 4 5 0.035 73 0512
Diuncus quadrispinosulus (Eggers) 30 9 39 0.274 19 0.13 12 2 14 0.098 72 0.505
Cyclorhipidion sp3 8 56 64 0.449 5 0.04 2 0 2 0.014 71 0.498
Stictodex dimidiatus (Eggers) 38 17 55 0.386 7 0.05 1 0 1 0.007 63 0.442
Debus pumilus (Eggers) 2 24 26 0.182 31 0.22 4 1 5 0.035 62 0.435
Debus fallax (Eichhoff) 14 12 26 0.182 27 0.19 0 0 0 0.000 53 0.372
Microperus nudibrevis (Schedl) 21 13 34 0.239 10 0.07 4 4 8 0.056 52 0.365
Arixyleborus scabripennis (Blandford) 12 16 28 0.196 13 0.09 a4 2 6 0.042 47 0.330
Eccoptopterus limbus Sampson 9 24 33 0.232 7 0.05 1 2 3 0.021 43 0.302
Arixyleborus minor (Eggers) 14 14 28 0.196 12 0.08 0 1 1 0.007 41 0.288
Cyclorhipidion sp10 18 15 33 0.232 0.03 1 2 3 0.021 40 0.281
Cyclorhipidion perpilosellum (Schedl) 0 25 25 0.175 0.00 6 6 12 0.084 37 0.260
Ambrosiodmus asperatus (Blandford) 8 9 17 0.119 0.03 7 5 12 0.084 33 0.232
Fortiborus pseudopilifer (Schedl) 1 25 26 0.182 6 0.04 1 0 1 0.007 33 0.232
Webbia sp1 0 13 13 0.091 12 0.08 2 5 7 0.049 32 0.225
Xyleborinus artestriatus (Eichhoff) 2 12 14 0.098 7 0.05 10 1 11 0.077 32 0.225
Arixyleborus leprosulus Schedl 17 7 24 0.168 5 0.04 0 0 0 0.000 29 0.203
Xylosandrus subsimilis (Eggers) 6 9 15 0.105 8 0.06 a4 1 5 0.035 28 0.196
Euwallacea piceus (Motschulsky) 5 16 21 0.147 a4 0.03 2 0 2 0.014 27 0.189
Xyleborus sp1 2 14 16 0.112 9 0.06 0 2 2 0.014 27 0.189
Diuncus ciliatoformis (Sched\) 7 9 16 0.112 4 0.03 1 0 1 0.007 21 0.147
Xylosandrus discolor (Blandford) 0 16 16 0.112 3 0.02 0 0 0 0.000 19 0.133
Cnestus bicornis (Eggers) 0 a4 4 0.028 10 0.07 3 0 3 0.021 17 0.119
Microperus nugax (Schedl) 3 12 15 0.105 1 0.01 0 0 0 0.000 16 0.112
Cyclorhipidion obtusus? 4 4 8 0.056 7 0.05 0 0 0 0.000 15 0.105
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M19199 3 91U (1) waziesidus (%) vesuaaeulusi@ewiniug Xyleborini (Coleoptera: Curculionidae) inuluiiundnw (o)

e VIS 1 USE 2 saw % GULEN % ARRINATY N3 594 % i: %
Xylosandrus ampulatus? 5 7 12 0.084 2 0.01 0 1 1 0.007 15 0.105
Anisandrus hirtus (Hagedom) 0 1 1 0.007 11 0.08 2 0 2 0.014 14 0.098
Cnestus mutilatus? 0 0 0 0.000 13 0.09 0 1 1 0.007 14 0.098
Microperus diversicolor (Eggers) 3 4 0.049 5 0.04 2 0 2 0.014 14 0.098
Microperus recidens (Sampson) 2 3 5 0.035 9 0.06 0 0 0 0.000 14 0.098
Planiculus bicolor (Blandford) 1 11 12 0.084 1 0.01 0 1 1 0.007 14 0.098
Euwallacea similis (Ferrari) 5 3 8 0.056 2 0.01 2 2 4 0.028 14 0.098
Amasa sp1 2 5 7 0.049 1 0.01 1 3 4 0.028 12 0.084
Streptocranus aff. capucinulus (Sched\) 2 8 0.056 4 0.03 0 0 0 0.000 12 0.084
Cyclorhipidion sp5 0 0 0 0.000 4 0.03 7 0 7 0.049 11 0.077
Euwallacea destruens (Blandford) 0 11 11 0.077 0 0.00 0 0 0 0.000 11 0.077
Planiculus laevis (Eggers) 2 2 4 0.028 6 0.04 0 1 1 0.007 11 0.077
Streptocranus spl 5 a4 9 0.063 2 0.01 0 0 0 0.000 11 0.077
Ancipitis punctatissimus (Eichhoff) 0 8 8 0.056 0 0.00 0 1 1 0.007 9 0.063
Truncaudum agnatum (Eggers) 3 2 5 0.035 3 0.02 0 0 0 0.000 8 0.056
Arixyleborus granulifer (Eggers) 4 2 6 0.042 0 0.00 0 1 1 0.007 7 0.049
Beaverium lantanae (Eggers) 0 1 1 0.007 6 0.04 0 0 0 0.000 7 0.049
Hadrodemius pseudocomans (Eggers) 1 6 7 0.049 0 0.00 0 0 0 0.000 7 0.049
Cyclorhipidion sp1 3 3 6 0.042 0 0.00 0 0 0 0.000 6 0.042
Xyleborus metacuneolus Eggers 0 0 0 0.000 0 0.00 5 1 6 0.042 6 0.042
Cyclorhipidion sp8 2 1 3 0.021 1 0.01 0 1 1 0.007 5 0.035
Amasa schlichi (Stebbing) 1 0 1 0.007 3 0.02 0 0 0 0.000 4 0.028
Cryptoxyleborus simplex Browne 3 1 4 0.028 0 0.00 0 0 0 0.000 4 0.028
Euwallacea fornicates (Eichhoff) 2 1 3 0.021 0 0.00 0 1 1 0.007 4 0.028
Ambrosiodmus rubricollis (Eichhoff) 0 1 1 0.007 1 0.01 0 1 1 0.007 3 0.021
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M15199 3 91U () waziesidus (%) vesuaaeulusi@ewiniug Xyleborini (Coleoptera: Curculionidae) inuluiiun@nw (sie)

L Q‘
UINng 1

s Q‘
UINNG 2

vl 57 % d1e39 % ARRINATY NI 59 % 59 %
Ancipitis puer (Eggers) 0 1 1 0.007 1 0.01 1 0 1 0.007 3 0.021
Arixyleborus malayensis (Schedl) 2 1 3 0.021 0 0.00 0 0 0 0.000 3 0.021
Cyclorhipidion sp2 1 2 3 0.021 0 0.00 0 0 0 0.000 3 0.021
Xyleborinus sculptilis (Sched\) 1 1 2 0.014 1 0.01 0 0 0 0.000 3 0.021
Amasa truncatus? 0 1 1 0.007 1 0.01 0 0 0 0.000 2 0.014
Cnestus aterrimus (Eggers) 0 2 2 0.014 0 0.00 0 0 0 0.000 2 0.014
Cryptoxyleborus vestigator? 2 0 2 0.014 0 0.00 0 0 0 0.000 2 0.014
Cyclorhipidion nutans (Schedl) 1 1 2 0.014 0 0.00 0 0 0 0.000 2 0.014
derupteterminatus (Schedl) 1 1 2 0.014 0 0.00 0 0 0 0.000 2 0.014
Ambrosiodmus sarawakensis (Eggers) 0 1 1 0.007 0 0.00 0 0 0 0.000 1 0.007
Ambrosiophillus latisulcatus (Eggers) 0 0 0 0.000 1 0.01 0 0 0 0.000 1 0.007
Cnestus nitidipennis (Schedl) 0 0 0 0.000 0 0.00 1 0 1 0.007 1 0.007
Cnestus improcerus? 0 1 1 0.007 0 0.00 0 0 0 0.000 1 0.007
Cnestus rostratus (Schedl) 0 0 0 0.000 1 0.01 0 0 0 0.000 1 0.007
Microperus undulatus (Sampson) 0 1 1 0.007 0 0.00 0 0 0 0.000 1 0.007

394 4,223 2,885 7,108 49.87 4,136 29 1,881 1,127 3,008  21.106 14,252 100.00




27

3. anumanviaevasuaauawluseinug Xyleborini Tuufifnun

wansfnulnefusnsesig 14 Weu (manau 2556-5uanAu 2557) weasiuIuiiaay 14,252 1 Sruunifu
90 #in Tu 28 ana ethuansiiudednefnanlumuudwusinavaufinuluiuiifnw Ledwaunafuiedng
Wiy (species accumulation curve)] 78 Mao Tau function (Colwell 2005) wu3ndnuluslinveananLoulusLye
Wug Xyleborini IwﬁuﬁﬁﬂmﬁLLﬁﬂﬁuLﬁm%ul,ﬁmﬁfaEJLLﬁzé’fﬂhjﬁLLmIﬁmstngiﬁhmﬁ (asymptotic point) uanaliiuii
nsduiegnediliifismeunzinauriafinaiasnuasisdudnulussiuduilefinsduiediafintu Tneswiusie

neualdgeaadaingu 94.00+2.23 vfiauazduuildudivvudntos (nni 6)

Accumulated species numbers
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Estimated Species Numbers
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INDIVIDUALS NUMBERS

A9 7 Snuviinveseakaulus@eiiiiug xyleborini inadnssnuluiiuiAnwAuinlagChaol- (abundance-

based) ez Chao2- (incidence-based) species richness estimators

ALY laNA1n IR NUNINA luNUNAnw¥Iee Chaol (abundance-based) wag Chao2- (incidence-
based) species richness estimator WUIIINUAIUTHANAIATIALNUNINUATAIATU 94.55+0.99 (+95% Cl: 94.05-
99.79) ¥ilm Uay 98.53+3.55 (x95% Cl: 95.17-111.56) ¥ila a1ua1au ArdandnlnaiAeaiuIuudanmuaninuan
nsAnluAsall 91w 90 wila (1Al 7) WaRiarsauuwiltuvensminuiurinveenwaulusi@ewniug xyleborini
N | & A ‘:4' ! ) Y PN . . I o A o ya
Aendnasnulunundnwiluaind 7 nudnsmiaundigaansi (asymptotic point) kangIdueaiA1uIladAT
IndiAgaiuduiuviavesweaniiiogasaluiunfnyl Ardviiniunainuaty (xSD) YoIBANAUAINE1IAIUIUAIY

Shannon-Wiener diversity index Wa¥ Fisher’s alpha diversity index #ififu 3.13+0.04 wag 13.67+0.52 #Ua16U

4. wadAUszvInsvauaauaNlusleHINLS Xyleborini TuWuidnwn
a{' Y] a a A .. & A o =
nsidsunUasseiudszynsluseulvesuenueulusgewniug Xyleborini luNunfnyfienuiunsessssuse

wudrseaulszrnsiuudldulisunlamiuggnia lnellszauuseunsgegatar 1 asdlulanegadulusieusuinay
folllesgnaion (WA.-ue.) Larllszaulszmnsanluggnu (we.-sa.) lagguuuuwnliunsiudsuiuasussuinsluseutd

sERUUsTYINIgeEaTiuivasduang R uluseunAdeLlasENaul AR UNg wA AN LATANAIRE TR LI DR 9g Ay

= Y

lumsunguarausailiosiafousuiay MsiudsunlasUszunslulin 1 seaudssvinsluggru (Fasedudszynsen)

'
[y o

f9uundliwansnsiuunntdnegsening 261-699 dseaisieu lagliszaudanluineuignludieudminay 2557 (261
1) Uazadanlupeunguinieu (2556 war 2557) 699 fuay 580 fimuaiu Tugiesedulseunsiiuduggnlusiou
[ = A = [ a X ! < v A ! ! o ° o (Y v

Sunauduseuiiuial IngszAuliinduegesindluriui 4-5 119 NHenliuserInsen RNTIUAITIN 528 67 uag

699 Mmilufounainy way  WQuINeUgIEAU 2,337 mlufeutuiny warganluioulnsIng 2556 2,968 ¢
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U 5 L2 1 ! ﬁl s = U CI! = L
NAIINUUTTAVUTEVINTILANAIDY19HDLUDIN 2,109 G]’JIUL@@UQN‘W’]W‘Uﬁ Q“Zﬂﬂﬂi%%?ﬂiﬁ]ﬂumaumiﬂEJ‘LJI‘UiSG’I‘U

434 ¢ TP 5 UAUVDITN 2 VBIN1SANYILUILNNSANTUYaIUsEaNsTN I Tnsn neluiausunauseauUsesnng

Faiuguangsussrinsildintaseglusedu 1,013 i1 (A9 8)

Populations Changes
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A 8 nMsilasuudasseiulseuinsvesuenwenlus@eniug Xyleborini lulun@nwiseninaseau naiau 2556-
§unaw 2557

wualiunsidsusUasseaudssrinslunundnwwdasyalianvauzigufeituwuiliunsiisusuasseau
Usznslagsin enviuusnunuiiionuIuATAISITLIITABUUY (INNNTIT wasmheivinganeuaaeanale) damiy
] 2 v Y P § 1 A 9 oY 1 o & A7 v
WANAIINUsERINSIneTIaney TneseAuusynsiinduainyaisissauussunsitlidunntdn waglunuiiinnaieds
seAulsrnslutisasanysiassiiuuilduiinduaindigieseaudseynsiedrataiay lurasluusiiusug seau

Usgnsdeegluszaumlidunnsneaindisiagn (nwi 9)
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Aug-13 Oct-13 Nov-13 Jan-14 Mar-14 Apr-14 Jun-14 Jul-14 Sep-14 Nov-14 Dec-14

a = ) = I\ & .. a A o ] & A
A 9 niswisunuasseiuussrnsvestenuwenlus@eiiiiug Xyleborini luuhand1iagncie luiundny
FENINARBU HA1AN 2556-5UAY 2557

maiABuuassedulssrnswedlunBeviafinuanniian 10 wiausnluiifidnuiuuldudufoiunsasy
sefulsznsveaennguillnesin nanfogagelurisumenguuseriosdgfou (Funau-Tutew) egslsfimuiiuen
2 ¥fiafifluwaldunisdsunlasseiuussannsuanansatnuualdudanarndntes Wiun Arixyleborus rugosipes 1ae
Eccoptopterus spinosus ﬁﬁizé’uﬂimwmqqq@Lawwi‘uq@LLﬁaideLﬁaummmmﬁqLﬁaumwwu uazuenyiln

Ambrosiodmus conspectus NilszAuUszINTgeluranage (A 10A,8)
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Xyleborus perforans Arixyleborus rugosipes
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— Ambrosiodmus conspectus Xyleborus affinis
Eccoptopterus spinosus Cyclorhipidion perpilosellum
Cyclorhipidion sp4 Debus emarginatus
Xylosandrus crassiusculus Leptoxyleborus concisus

INDIVIDUALNUMBERS

A# 10 NMswdsunUasseiuusernsuenlusifestainuuiniiga 10 sdausnluiunfne A) 2 vliausnidusuin
g9gn wag B) 8 vllanmuunniianlusiudng

5. AMUFUNUSIENINTEAUUTEBINSHazUadednInday

nsdsuwasseivussrnslusevdvesmanuaulusi@ewniug Xyleborini luNuiUrfvguusiaianuIvadal

AnuaenAdeInsitdsuLUawvesladuanimennialuviesdiu InefianuduiusiuuuusiniuiuuSunanie gumgiuas

a v

ANUTUFLTINS Ingaesladeniianuduiusegriidodrdynisadilown gamadl (r*=0.4014, p=0.000) kagAI1LTY

v v

WS (2=0.4483;, p=0.023) (M1 11)
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Insect numbers

Al 11 AnuduiusseninamaUdsunlasseAuUsesnsveatontedlus@ewmiiug Xyleborini wagnsildeuwiad
plioMAluiuRAnw A) Uiy B) gaumnil ) anududusing

6. NanszatEvesaauaNTuseEUS Xyleborini Tuuiiniald

ANFYEAIIUMTDUAIUINAIEY Chao-Sgrensen similarity index va3udaLHIWUG Xyleborini Tuudiiienian
UATATSTINIIROUANUTIAANUTINS ] waw2 Fminasuan) Wisudleufureunile (grenuwieniu ey
Fr¥aunsedsssuae) nounans (hananeds wasnuiusdn flusste) Sewh 0.7862 uaz 0.8516 aud iy way
Sl deyaamefiuithnnuiims 1 suFeudsuiuimnaefmuhiidsiaumiiousity 0.8261

7. AMANAINNAEVIINDAYYY (Bostrichidae) Tuiui
dy s . . [ < a dy va o Y a o w 1 LYY
wanTyelud Bostrichidae (Coleoptera) dawlusaniuiileldiviminddglunseuiunisdesaanauaziging
arsfigluszuuiiaalilyd Tunsfnwasinugendyediuiu 757 f1 Suundu 7 ana 10 ¥ia Tnenunisudadu
Feunsusntulszmelng uag 2 vindadutendyerinlmivedan sieazideaituiuris wuliunisasunlas
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Uszans wavestafedanndeusensivdsuiasdszung wasdnuazvawennenulnilulsemalnguansduenans
exwIn 2 ludiuvesendyeviinlnivedangideasinuilugdudaly
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AUTIUNANIINAADY

Frunuseaweslusdewiug Xyleborini Ainulun1sinwriavan 28 ana 90 wiaAnitu 55.59% veswennduil
fflsreeululsunelne 161 vfn (Beaver et al,, 2014) fé’m’auaqaLLaz%ﬁﬂﬁWUG‘ﬁﬂdﬂﬁi’ﬁmmﬁmﬁwﬂuﬁuﬁme%’ﬂm
ftugdnivieran-unan 28 ana 103 wiin (Gqws wazans, 2560) eg1lsfnuszerinanlunisfnuadstenaasdundy
MsAnwfanandsliszozinan 3 U wazarnnanismuiudnauviiniiaininagny 94.55+0.99 (£95% Cl: 94.05-99.79)
¥iln uay 98.53+3.55 (£95% Cl: 95.17-111.56) vilin IndiAssiudrwansiainululundnuviiugdnivisar-uian

a

nsfinwiaselinuinuenvila Xyleborus perforans (Hulcr et al., 2008) wusnnfigaazanis 36.42% lagunfvanyin

Y

insveilanuasiinmsnenuinusensiafiannsofumldfuaninouuduansdiifuienuinannsausush
aFluanmuwandeuuansstuiaanmdouudsluiuiiinuasuasiuiiifanudugduiiuiitfuiu Tngluiuitdut u
syiuUszrnsgaanzlungudsdrungrueglussdud nansmaasauanaINNsAnwIvesIgnsuarans (2553) Tu
ﬁuﬁqwmuwmmqﬁwwamﬁm Arixyleborus rugosipes Hopkins maﬁqmasmmﬁﬂ X. perforans WUNINSUAUADY
wazuansnaInMsAne e snwiugEn iea-uaniiwusensiin Gyclorhipidion pruinosum (Blandford) 1nfige
warnunenYia X, perforans Wududuany nansveasssenanuandiifuimavesanimeinidludinufivfidsenisd
FounlasUsznsvesenuiazeiinsuiinisudsuilatesdusynouve i (species composition) Tuusazdsauie
HANTSANYIADAARBINUIIUITENDUNUIUDS Beaver and Loyttyniemi (1991) Hulcr uazmelg (2008) way Sittichaya
wazAny (2012) fisgyianmennmdlundardaufivfifinasos uiuie uasdnaulsznsvesenuelusds fesan
senagTnfuTUUteAuaaudiivdasinalnensronutureae iifiuealdvhis fufithiinudugeannly
§98u (90-100%) 1/‘1”11‘151’3'1LﬁzymaLﬁulﬂauw%zglﬂamawwLaumamaw‘%aﬂ’nﬁuqqmﬂﬁ]mﬂajmmaaLQ%@LQUMWT
(Sittichaya et al., 2012) Lﬁaamﬂsmaﬂuﬁ%LaﬁzyLﬁuimlﬁﬁimhamm%ﬂuLﬁ@lﬁﬁ 60-90% YilseAUUTEINNTVBIUDN
fszdugdluggioudadudiaiifinnuduiinunzan (80-85%) lunanssfudsluiuiinunsdedannioundssedu
Aruduiimnzauazeglutsggsu shlissrnsvesengsaniugadna
nadsuudassyiulszensvesteawenlundawiug Xyleborini luthAvtuuinasiieniuuaseisssused
wnliunsidsunlamuggnialasueniisefussnnsgeaniiisstisUaeqgiuseiosigquisaiiousunauis
Woumwey wWuintumansinuiluiiufitiduiuusnuenenuuiefiumes Smiaunsedsssusy Gans uazamse,
2553) qu@Nuisﬁuﬂizﬁmﬂiag’mizﬁusﬁ"wmmmzwwamlélﬁmmwﬁmwhﬁ?u Tuiiuiidnudminussnalinuvendiy
Uinadurassewinggrusgnslunamsfinuluiiufinvans madauvmmnananmwedesiifssdfumnutuduing
warlunndaidasmaonng nansAnwiaesiufnandliifuiaududuivnsivsnadensdsuuasssdulszens
vowanuanlusiiduesnags ssnneutuduivsiinalnemsaienasiyiivlnvessiegsmiuuenuenlundonuy
flawrende Autuiiguiuluasilisiaigivinnniuauamsalunsmusueseausulusdouasdsmaling

Y

a¥1eTequman (Batra, 1966; Huler et al,, 2008a) JULUUNITIUABULUAITEAUUTEYINTVRINOAKBULUTITUINI UG
Xyleborini TuuU1Avduiinsldsuwdanuganiagennaeiuiuifoves 3gns wazgsing (2554a,b,c) Tuiiui

wnensnssufilldnadudufiondn Beaver wag Loyttyniemi (1991) lufiufivn savanna (Zambia) wag Flechtmann wag
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v A

Ay (2001) Tuatudhauwazatudrgaausa NsULUUNLLUaULaziid 19 IaNsEAUUTE Y INTaIgALALAgA ALY

Y Y

WaguLUawnINganIa wAkANA199INUITevee Huler wazany (2008a) TuiuiivnAuiiuazdniads (nosamn

Welu) Ndlsuuuulddaiau
| =

aglsfiaulunufivifviudvisiaiszauuszsansaaneglugagguas nsetranansgguuilioysunany

ANAILANAIIINNUTLNYATNITURALNUNUT savanna NseaudserInsgegaludisnalauazUaiegguy Jadeiiaindng

a a 1

= Y = v ] [ EY) o -~ A
dnsnaden1sUdsuklaseRuUTErInsvetonuwanlusdy naudenalauianvasvesdnuiy wazn1sildsuLUa
anwaziieinielaiseusen (Under-canopy microclimate) luudagdanuiiy (Sittichaya et al., 2011) Iagluiug
NunsNTsd (@uldng) arudiuazl savanna Msasuslasanyazgiienniangludenufivasnaidainuunnedig
T21I9AMAE1NtAlIN uazdenaredfuANINeINIAN BUBNEIANRY (Sittichaya et al., 2011) Vinlniadegiienniadl
a a ! v ) o = =1 & A ANav v < = [
dnsnalagnsaioszAuUszvinsveren worlundeludauigimvanil Tuuninwasnss sundlduaduiivndnluuiegg
UadugiionmalisvsnawmiletadeusinaemsvsedsinalinmunzaurenisaiFwewenneuluiidy lnenan1sAnw
Y83 a1 waz askns (2554a,c) uag Sittichaya wagAny (2011) wudtuaiuyieussaulssyinsveuonteulusidely

v v = o o ° No VY U o = v o2 Y1 A = o v
goudarAugHuilszAuUsEYINTININ IuNeananla/dudn/feu Indrudfawidnusunaemnsvieldnaunsaly
aSefslafivsunamnniony Wesnldfanugudilivineaunenisassswazlinuenldadeduiegasngvilinis

Y o v oA Y] =i i Y} ° a
as1eafenuvan Wuhgtunan1smMaaeIves Huler Lagany (2008) Mnuitseiudszyinsuasdnuiuviinveweniaslus

I 1 & o o ' na = 1 @ o val Y Y v a & 1 a
LSUEJI‘U‘U']LWQiQG\’]ﬂUWIUU’]@‘UL“mLuaﬂ'ﬂ]’]ﬂiuﬂ’]L@ﬂﬁﬂlﬂmﬂ@ﬂisﬁaiqﬂiﬂﬂaﬁiqﬂ?ﬁigLﬁﬁlsﬂaﬂﬂ"]’msﬁu%ﬂﬂ’m ARFISUGHAIRIRK

[
a =

JAUUTEYINTVDINBN xyleborin ambrosia beetles TuiunUAvTU eneuwisyfivImai danuduiusiuladeann

a

plenAlagseAulTzyInIvesuengduliliosrauamviiaelunaranauiegunnianas luniansadud1unns

Y Y 9

s 1

WaBULUaITEAUUITEYINTVRINBANFUAINAI TN WaEA ST UL AUANNBUENANS drsanluiuiinyasnssuaiuliuay

Uiildnuwaizisouganlivuifiueg1a Savanna WesnlulAvdussruanududuimslaiseusenaglusyiugmanniia

a

(>85%) (aa‘vfé LazAY, 2553)

q

v A IS

SR D UVDIFTANNUTLNINUS D AURDUVULAZABUANIADUT1961 9e1elsAmulun1TRnwIaSItinun
IuudnuluiunneuuuuIIMMIsITInYgneuINANN A e ivindeneurasnate TUsunureutales

UANNUTAIULANANTENTN@DINUNFINA1IE@UT NN TTANNUTIUIULDYNTIDIA0IAI0819 VU LaguT

Y]

Wenwuasessssunlulagdudsliamnusdeiediliuenaniudaruaudiminagaautuinadmiouasaisssuny

9

(%
v v v a

Usgneuiuanwasdsnuivuaranvazglenianliwansiaiuasd mummmﬁauﬁﬁwéﬁ“&ma’nﬁmmLﬁulﬂlmgqmﬂmi

a 3

LAUA9871911NNIIANULANANTLARIINAITNTE A8 VDV TAR LN ANERSLANANS U
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LONE1591994

a a a v L4

5391 3§w§wﬁ6ﬁ, Y193 ANTNa, Wwdnwal Funsu, nUsTng SnwInes uag Jua WAUS5949. 2504, LpALANEAs
dl uasuialvsifinuszuin Tl Menuatuanysallasinsiigadaimmuestsanies e swuLs uaz 813
AELRUUNAUYRIAN LY ke N5TBINY way MR, W Inenaewdeslui, 267 v,

Fodan nswanane. 2538, ueazddundsuiuidonivneuses awvelsanniinlauhussdeu. ndns 68:
51-53.

53ty dudigu. 2555. UwesUsswmelne. dridnaunenssalyd nsugneuund 9@ d0d g waziugi v, Tsaiund™
TNNUNTENNSAIAUT UWAYIR, NTINN. 124 9t

a5 avsanen, aslng v wasnade asiaue. 2553, MIRnwIAIVAINTaENIeYEa war waTausErNTYed
voaLeulusde (Ambrosia beetles) (Coleoptera: Curculionidae; Scolytinae, Platypodinae) lusguudieaiu

= a a a & A v av ) ¢ a Y] a ¢ v
‘V!LiEJULGUQL@B?LLagL%QNﬂMIUWUVIﬂqﬂiﬁ. iqﬁlﬁqu’J"\]ﬁlQUUﬂﬂiuﬁm. URIINYIAYAIVAIUAIUNS. 106 AU,

s
a a a

Igns @ndanen, ajﬂﬂi L uas gyde ATLEND. 2555. MIAnwIANUaIntalenstiinveseneulusdely
g Xyleborini (Coleoptera: Curculionidae, Scolytinae) Tufluflgnenuusisnfinmans. senuideaty
AUYTOL, UMINIRUAUAIUASUNS.

3qw'§ ansanen, USIRENR WIAT uay gUuns NSIUS. 2560. ANUVAINTaTE wadnusyyns wazFULUUNITNIZANY
YosuankaxlusTewi1iug Xyleborini (Coleoptera: Curculionidae, Scolytinae) Tufiuiionald dawd 3: n
Shwiiugdniviesnar-viansneanddeatuanysel, uninerduaaIuesuns.

'3fjw'§ anSa1e1 wag vuSU N1, 2561, navesiusn 2 vliafen1sANYIAUNAINTAIEKAYTEAUUTEYINTURILEN
waulUsI@eNILS Xyleborini (Col., Curculionidae, Scolytinae).315aNsNYANERSANUAUATUNS 5: 62-69.

AT gVBONTUAL 2538, UBAIZAIRUILSEU. LANNISNEAT 19: 148-151.
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wonuanlusTeuiniug Xyleborini agsamfuidenauvelsaifisalufisuuufiononds tagtuuennduidndudnsddnuodiug
warliuasughailan msfnwiaddifngussasfifiowioudiouussansamuasiudniifionuea 95% iHuasiagn 2 ¥ Téud
Lindgren-5-Funnel Traps (LFT) uazfudndaudasannuathaue 5 ans (BT) lumsinduseawenlusidowiniug Xyleborini 1mafudnly
fufitnAvTuresmnuiugdniUnlaunds S 2 fufl (szesvinasswieiiud 2 Alawnes) Tuusasiuiinetud nefinas 10 fudn
swovvnasEafuRn 50 wes sveziandne 1 daudganau 2557 e fugeu 2558 wamsAnuinu fudn BT fussavBnmdninty
o LFT Tnesnuenuenlusi@els 7,334 ¢ 81 vfin wasiimdviiniunainuats Shannon-Wienner diversity index winfu 3.20 Tuveusdi
fudnuu LFT fnlel 2,080 6 57 wile Tanduiianumannvanewiniu 2.30 dndsvesmendidaiudnlufudn BT finde (£SE) 30.89+2.64
F/fusn/deu undnfusn LFT (8.67+1.01 f/fudn/ifien) egeiidudfadalunisadn (df=478, p<0.01) navesnisinwiwandliiiugi
fufnuiafifpulasantagmdoldamsadnuoaueulundemiiug Xyleborini lfegnaiussaninmuazanunsnthunlflunsdnuiuas
AIUANLDANGNAINETIA

AdAey: uAn, uaawalusie, Xyleborini, LBV1UR, Scolytinae

Abstract

Ambrosia beetles in the Tribe Xyleborini are living mutualistically with plant-wilt inducing fungi. Recently, this wood
boring group is become important insect pest of fruit trees and economic important forest trees. The objective of present study
was aimed to compare trap efficiency of two 95% ethanol baited traps including commercial Lindgren-5-Funnel Traps (LFT) and
artificial modified Bottle traps (BT) using transparent 5 litter water bottle for trapping Ambrosia beetles Tribe Xyleborini. The
traps were deployed in tropical rain forest of Ton Nga Chang Wildlife sanctuary in two locations (distance between location was
2 kilometer). Each location, 10 traps of each trap types were set 50 meter in distance. The traps were conducted for one year
from October 2017-September 2018. The result indicated that, BT-trap was more effective than LFT-trap. BT-trap caught was
7,334 individuals and 81 species with Shannon-Wiener diversity index of 3.20 whereas LFT-traps caught number was 2,080
individuals and 57 species with Shannon-Wiener diversity index of 2.34. The mean trap number (+SE) in BT-trap was 30.89+2.64
individual/trap/month significantly higher than trap number in LFT-trap (8.67+1.01 individual/trap/month) (df=478, p<0.01). The
result indicated that, the trap modified using reuse material effectively to catch xyleborine ambrosia beetles and potentially use
to study and control this wood boring group.
Keywords: Trap, Ambrosia beetle, Xyleborini, Ethanol, Scolytinae
unun



44

noAuoulusLFeLnN W‘Uﬁ: Xyleborini (Coleoptera:  Curculionidae, Scolytinae) Jafunenazlyd (wood borers) i

mﬁaagjimﬁmmLmisﬂLﬁaﬁuﬁml,wﬁwmmﬁa (Batra, 1966; Beaver, 1989; Farrell et al., 2001) uamﬂfcjuf‘:ﬁmmai%ww
Wzawefireseh aunsavhagldvislilunie ldwauagldau daulunadadu secondary insect pests laiansnsaidwhanesulii
wlaussanysalld L%ﬂ‘v‘hmEJLawwﬁu"l,ﬁﬁagima’léfamazm’%sm nsulndme wieduldifinngluaig (Fumniss and Carolin, 1977; Kihnholz,
2001) asmliﬁmmiusau?mﬂﬁsjwumwuimaﬂiuﬂdmamLLamImL%ﬁmiszmﬂashﬁmmLLaSL‘fJummqmsmaasmﬂ’ﬁwumﬂuﬁm
wiswgRarlsing TiBusuuasliuassginimnuuasisiuuasuuadduumaunsnzaeiu sndegadu wen Xyleborus glabratus
srurnguusaduanvanismevesldduduluisdelinile (Lauraceae) luansgowwsna (Grégoire et al., 2003; Fraedrich et al., 2008;
Mayfield et al., 2008) 1em Xylosandrus crassiusculus \1viatedin wdn wau wess warlddududug lunareUszme (Kahnholz,
2003) waawila Trypodendron domesticum, Anisandrus dispar, Wag Xylosandrus sermanus 1ivinate@uis (Fagus sylvatica) Tu
Uszineuabey (Gregoire et al., 2003) uenwudn X. perforans wa X. affinis vivhaneviufislulsyinaduie (Jagginava and Naik,
2005) wagiuaatlelulsesinaanigewwsni (Chang 2008) Tul 2013 wunenvila Euwallacea foricatus \i1vinatgalanalaluy
ansgowsni daslea uazeadmside (Carrillo et al, 2016) neawonlusidudiulngldueanssediduasndnlunsdumunas 9115
winzay (Ranger et al. 2010) Insuoanesedidunandnainnszuinnsmsinuasisndseenununaieliaznnzedeaaindadenienm
wazTIn W (Montgomery and Wargo, 1983; Naik et al., 2010; Galko et al., 2014) LLaaﬂaaaa‘%qL‘fJumsﬁqgwé’ﬂﬁl‘ﬂuﬁuﬁﬂﬁa@muam
waulusLe (Sweeney et al., 2007; Miller and Rabaglia, 2009; Reding et al., 2010; Ranger et al., 2011; Noseworthy et al., 2012;
Galko et al., 2014 ) mu’?%’a%uﬁﬁi’mqﬂism&ﬁaL‘U%‘auLﬁawsz?m%mwmaqﬁuﬁﬂﬁﬁLamuaa 95% LJuansfagn 2 vila lauddusn
Lindgren-5-Funnel Traps (LFT) &sldlunsanwanuvannuaisuasfinnussiuussansvasiaeilan (swmt,aé"aaauiszm’m 35-80 Aoa
aansy) LLazﬁ’uﬁ’ﬂswmgﬂﬁﬁmmmmﬂmmﬁwmm 5 &n3 (BT) (20 u) Tunisinfunenueslusideisniug Xyleborini

189 aUnIaluazisnis
d’/ ’
WnANY

Uihanhanuiimsuaziuilndidewisegnialamg funnveaansnuiugdnivilaundis a. wmse o. Sagdl 9. awan duidu
UndAvtuseAumanmiidnuugidulhsniivuseneumenssalivaneSesviin lidusuvessousentuvudulng dulinedes-azifoy
(Dipterocarpaceae) fidsiugsdngaimnssiaus 30 - 50 was daasnduliidurunenanuwazvuindn Fauisetuegldsuanvedldlng
¢ sauiduldadianeg Iuaaﬁwmwiamau (Arecaceae) fugnevasihsniiuszingsen luseldny fivduan sz mg Teiginge m’naa
vanaila sudsulivasAdliiineeifivdende (epiphyte) Sandisu uazuea Guuaaml‘d (53¥, 2555) dontuiidnwisuau 2 fudl

1@LLﬂUiL’]m‘quﬂUiWVlﬁLLaSUSL’Jim/ia\?L°U']EﬂaEJC’T]’Ji%ﬁl%ﬁ’]\‘ﬁ%ﬁ’)’]\‘]WUWUiSM’]m 2 ﬂIﬁLﬂJGﬁ Flgure 1)

Figure 1 Study area, Boriphat waterfall, Ton Nga Chang wildlife sanctuary, Ratthaphoom district, Songkhla Province, yellow stars
indicated trap deploying positions
Sources: modified from google map
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yiauasn15INAUan

Tafiuan 2 vllalauwn Lindgren-5-Funnel Traps (LFT) (Zhangzhou Enjoy Agriculture Technology CO., LTD., Fujian, China) 11
PIATTMBEIIRIA (10Y1TUBA 95%) A 150 TadansAnlidudnaesiudn (Snnisssveresasigaanuanssvernefisdlifas
fuftuiniade 58.80+11 fiadans/24 vy, figuuaiisies) (Figure 2A) wazfusindaudasanvini (8T) Taeldwintalusauas Ghanen
wedlafianaslsd) 1un 5 Ansudnidudesiinsnsuianiiaxen 8x19 wuims 4 funssiudiuiu Mmatundaaad 5 dastagad
drutinas wdrhmananaindvnguauia 250 faddnsuszneviuinuntifielfidunvuzdmivsessuuasiinfniudn dusd
wanainiiTlanun 3 fadluns Awnaniixen 16x24 wuiwasuAnsenslufusniievhminidusudnunmnsdu (flight barrier) 131
FosUTnaAmnauNuTavNTTuILIAN X817 5x20 IBURLLATI99INVBUU 5 LouRing ﬁ’m%’ﬂ%ﬁmﬁ%mmxmsmiﬁngm 1179
FEMEANIAIRATULIN 150 Tadhns (Bns1n1ssemelfeanuiuaiuuw) suiubifuwiunaainiigsmeanssa (Fisure 2B) lefidulnanea
30% uanstiostumsnindesvesuuasiisnfnfudin luudaziuiidnuneiuinluuaidunsuuuadueinfusnduuinas 10 fudn
srpwesEniIeduin 50 wes Tasnsfudngeniufsgnasivoneanosed 1.5 s vimsfinunlussesna 17 dusinaneu 2557 s
fugneu 2558 \iuiegiumamn 1 Wou uenuiariudnneduieanssed 95% ndrntuinieg usaansuunelinuaeiius
wiazyialuiesURn15v09ATNINITIANIANTIY ANENITNENTETTUNR UnTinerduamaiuasuns neldndeganssaawmesiolula
salay

. erl iy -
iy o < N\

L X

Figure 2 Trap types using in the experiment A) Lingren-5-funel trap B) 5-litter Bottle trap

N5 ATIZNIEDR

thifeyailld (viiauazdunlunsazvialuusdazdudnafiou) idunadvdanumanvatemsdamlasldfuinnumainuane
%94 Shannon-Wiener diversity index uagfumuuiliisiuuriinazauiinuluiiuiinenisdudiesna (species accumulation curve)
warsrururiinvesmaniinninasnunomealuiuilagld Chao 1 (abundance base) wag Chao 2 (incidence base) species richness
estimators (Chao et al., 2005) lnansAuiaAdenanuenauandy 2 ﬂiajié’l,l,fimiﬁ'}ﬁﬁam‘jaﬁgﬂamﬁuﬁﬁﬂmmsmﬁuuﬁaﬁ’ummm
futluaruenimnausasiuiifnnudazeinfusnifiornwinavessinuiusnuas fuiifnwrermumannvaneuazafiafinninasnuves
sonngudsnanluiiuiifne uazihdeyasmuuesiiduldluuasiusnifouluulasidae log (h+1) Wielideyanszanenuuuniuas
dluBsuiisulssavsamuestusniassiislunsinuenueslusdelnemuunmnuunnnissaadslumeadingne student t-test
Tnelglusingu SPSS version 16 (SPSS. Inc., 2016)

HAN1TNAADY
vilauazaa1unanvalevesuanuaslusidesianiug Xyleborini

wamsAnuIszazaa 1Y wuseaueslusdowiiug Xyleborini aau 9,552 #1 Suuniu 27 ana 84 wiin Tasffudneda LFT
dnuanldadu 2,080 ¢ (994 Falugadl 1 uax 1,086 Falugadl 2) Swuniu 24 ana 57 ¥lia uazdudn BT fnuenld 7,472 & (4,464
flugedt 1 uae 3,008 flugait 2) Swunlu 27 ana 84 vlln Ausnvia LFT fnuengegaluiiousuneuuasunsieuiidniunesiduld
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Wae 637 &2 waz 597 Sy luvausditusn BT AnuenligegaluiouunsIANTILIL 1,834 f1 sdasnbiuiifieusunau 1,451
A7 LagLABUNUNINUS 1,286 A7 AUEIRY Vié”ﬁmﬂﬁuﬁwuauuammﬁﬁﬂlé’%amaaaéwimL%f[,ulﬁauﬁmﬂu—‘wqﬂ%mau lnefusn LFT
INUDATINBETENINN 19-205 F/AfBU Uag AUAN BT ANNBATINOYTEVIN 101-871 fy/ifau Auanu (Figure3)
dothdeyaduauuasidnldludufnusasainumuruamnumainvanenuinfusn LFT fisanuvainias (Shannon-Wiener
diversity index) wihifu 2.43 Turauedifudn BT fawvinfu 3.19 wnnmseiaamainuatefissildaindudn LFT egedifuddm

adf (p<0.01)

ANRRIYDINDARDAUAN

AladedLINYeaAkaNluTEeIHILS Xyleborini Tufudn BT f31uueiegandtiuan LFT agreiidedAgydslunisada
(p<0 01) lunniiounaeniTeerveINITANY) Tnedlend1uiueds (+SE) mammmu 5.00+0.84 f/fudn Tufounsngiad wagA1 11
Laaaaqammﬂu 91.70+12.18 f/fusinludouiiuiey luvngiianadeveaonludugn LFT mmaamaﬂumaummm 1.12+0.46 §%/

fudn LLa%QﬂﬁﬂIum@quﬁﬁ]ﬂﬂﬁu 4.25+0.66 §i11/fUsn (Figure 2B) LLu’JI’tJlIﬂ”liLiJﬁEJuLLiJﬁQﬂ’ILQa‘EJﬁ]’]u’JWUENMEJﬂ woulusi@esionu
o o~ v o & a A T o a ° o o a
antuseuTreaiuanimdssriafinguifgatunsivasuwlassiuiuisinvesenananlalusoud (Table 1)

Table 1 The mean (#SE) captured number of xyleborine ambrosia beetles in LFT and BT

-

t;ap Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aus-14 Sep-14
pes

Funnel

tume 1.12+0.46  4.25:0.66 31.85:7.53  29.85:7.68  7.80:+1.79  1025:1.87  4.60:0.83  2.40:0.64  4.40+107  130:022  3.65:080  2.70:0.62
rap

bottl

to ¢ 13756190 281519 7241306 91.70+12.18  64.3:859 4380+9.65  14.70:223 1410249  11.70:1.63 500:084  6.80£0.79 545t 1.26
rap

F-value 24.149 10.563 3.845 5.402 23.660 21.125 5.790 16.460 5.196 25.033 0014 6.562
p 0.000 0.000 0.011 0.000 0.000 0.003 0.000 0.000 0.010 0.000 0.008 0.010
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a"'zmuﬁyuﬁuazﬁ’uﬁ’nﬂ'aUsgﬁwﬁn7W°z/a~1n°’vﬁ’n°Zun75577147@ovwmnwa7awaqilamzayfusz°?wj7ﬁug’ Xyleborini
Hufidnen 1 Wwdl (10 Augn)

Lﬁ'aﬁﬂeﬁ'agaLLuaqﬁamﬁ’ué’ﬂmﬂﬁuﬁﬁﬂmﬁuﬁﬁ 1 977U 10 AUANNNILATIZANANITANINUIAUANTLA
LFT fnuonlddiuau 994 1 swunidiy 22 ana 50 viin Tuwazfifudnudn BT dnuenls 4,464 ¢ duunidu 24
ana 71 vila Wethdeyatildiundumanuvainaisnis¥animee Shannon-Wiener diversity index wuinfugn
LFT fwassenanunannmvandld 2.13 fusin BT Auauls 3.06 TneAndeiimnunannvansvesiusnisasssiiniinan
upnANluNIEna (p<0.05)

nsmsuvinfinuiunsdusiegaiiistu (species accumulation curve) vasifusnitsaosiiadiuali
aﬁmumﬁmﬁmmiwzwuga%uhiﬁLLuﬂuuLsﬁwémmﬁ (asymptotic point) uanslifiuinsuauriinfinuasiiiudumn
duduaumaiiuiegndinntu Taglududn BT Suulmdrgensiiunmitlutudn LFT (Figure 4) nssuau
%ﬁmﬁmmfmzwuiuﬁyuﬁﬁﬂmﬁwmmﬁw Chao I incident based estimator Wa¢ Chao Il abundance based
estimator lufiudn LFT Ssfiuualtinfutuagrsseiiior lu Chao | incident based estimator futfaltiandngensdi
11nn31Tu Chao Il abundance based estimator (Figure A, B) Taafis1usuriinfiaindnazny (£5D) 1iafu
61.38+8.09 4l uaz 63+9.06 ¥ilalu Chao | wag Chao Il sy Tuvaizilufusin BT Huwlthudnganizasi
Tnefsnauaiiafinaieenuluiiuiid@ne iy 76.14+4.65 oin way 74.38+3.05 %iln lu Chao | uaw Chao i
AN
Huidnen 2 Wudl (10 Audnsiofiuiisau 20 Fudin)

doifinfiudidnuwain 1.10u 2 ‘ﬁuﬁﬁﬂww‘wudWﬂﬁmﬁmwﬁmmmmﬁwuﬁumifjué’ha‘c’haﬁLﬁwﬁu
(species accurnulation curve) vosfusnisaessiiafivwlduswauriaiinaienudnduultududuudlusam
fanadufusnisaosiadonsudsuiudeyarnnsldfusinduau 10 fudn (Figure 4)

w
Lm A 1,834

1600
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Bostrichidae in tropical rain forest

Abstract

The wood boring bostrichid are play importance role in nutrient cycle in a forest ecosystem. They freezable to
reduce the newly dead and dry wood materials in to the powder like frass. In present study, the diversity and annual flight
pattern of powder post beetles in tropical rain forest of southern Thailand was studied. Each 10 bottle traps in 10 studied
sites were deployed for 14-18 constitutive months. In total 1,163 individuals including 7 genera and 10 species were trapped.
Xylopsocus ensifer Lesne was defined as only one dominate species (72.31% of total captured numbers) in the areas. Melalgus
sp. and Sinoxylon marseuli convexicauda Lesne were recorded here for a first time for Thailand. The annual flight pattern of
power post beetles in tropical rain forest was found to fluctuate seasonally with high numbers in dry period and very low in
the rainy season.

Keywords: Coleoptera, Bostrichidae, Diversity, Flight activity, Powder post beetles, Rain forest, Thailand

Introduction

The family of powderpost beetles (Bostrichidae) contains about 600 species of wood boring insects (Borowski and
WE€grzynowicz 2007). There are worldwide distribution with rich numbers in tropical and subtropical areas (Lawrence and
stipiﬁski 2013, Zahradnik and Hava 2014). As saprophytic beetles, both larva and adult beetles are capable to reduce
hardwood to fine powder-like frass (Beeson and Bhatia 1937). With this feeding habit, there are recognized as importance pest
of dried wood, wooden materials, bamboos, rattan and bamboo artifices (Stebbing 1914, Gerberg 1957, Creffield 1991, Peters
et al 2002). Some species found frequently infest living trees or fresh newly died trees or part of trees and several species in
subfamily Dinoderinae are designated as important stored product pests (Hodges et al 1983, Delobel and Tran 1993)._ The
powder post beetles are well adapt to dry habitat (Crowson 1981) and more diverse in agricultural and semi-agricultural areas
(Sittichaya et al 2013). In forest ecosystems, the bostrichids are designated as saprophytic beetles (Harmon et al 1986). There
play an important role in plant material decomposition and nutrient cycles in the forests. The member of that insect group
are mostly feasible to access heart wood of newly dying trees and shrubs and enable for others decompose organisms. The
study of diversity and flight patterns of power post beetles are rare. Xylothrips flavipes and three others bostrichid species
were recorded in Eastern part of Borneo (Kalimantan) (Makihara et al 2000), Apate monachus and A. terebrans are report as
major forest pests of Ghana (Wagner et al 2008), four bostrichid species recorded in caatinga biome of Brazil (Guedes et al
2014), six bostrichid species reported in semi-deciduous forest of Southern Benin (Lachat et al 2006), Sinoxylon muricatum
and Scobicia chevrieri recorded in Sweetgum forest in Turkey (Sarikaya 2013). The number of bostrichid are more diversed in
homogenous habitats._ There are six bostrichid species were trapped in rubber trees plantations in Brazil (Dallioglio and Filho
1997). In durian-based mixed agricultural land scape of southern Thailand, 17 bostrichid species were collected. Xylothrips
flavipes (Illiger) was the most common species in both systems (56.8% of all beetles caught) (Sittichaya et al 2013).

In natural habitats more or less climatic factors are dictated the flight pattern of the insects. Although the study of
relation between such factors to power post beetles are mostly concentrated to economic important stored product pests,
study on overall their community were rare. In tropical region, the abundance of bostrichids fluctuate seasonally, with more
or less influence from both temperature and relative humidity (Beeson and Bhatia 1937, Nang’ayo et al 1993, Nansen et al
2001, Hodges et al 2003). In durian based agricultural areas of southern Thailand, the flight pattern of bostrichid was also

fluctuated seasonally (Sittichaya et al 2013). In such community, the flight pattern correlated with local climate and seasons,
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with high abundance short after rainy season and low number in dry season. Flight patterns were positively correlate with
temperature and negative with relative humidity and correlate coefficients were higher with climatic data a month before
samples were accessed (Sittichaya et al 2013)._ The prediction of population change of a single stored product pest species
are, compared to powderpost beetles community, well studied. More or less climatic force the population change over times.
The population numbers of a major stored product pest, Prostephanus truncatus, are fluctuated seasonally and
meteorological parameters partly such fluctuations (Nang’ayo 1996, Borgemeister et al 1997, Tigar et al 1994). In a drier region,
relative humidity play and importance roll in population fluctuation but not for humid areas (Nang’ayo 1996, Tigar et al 1994).
In south Benin environmental variables (day length, minimum relative air humidity, and minimum temperature) that explained
55% of the total variance (Nansen et al 2001). The arms of present study are to study diversity of powderpost beetles and to

verify seasonal fluctuation of these insect in a tropical rainforest of southern Thailand.

Material and Method

The study areas were located at two mountain ranges middle of Southern Thailand peninsular. The areas are
covered with primary and secondary tropical rain forest. The complete vegetation was not survey; although the vegetation of
the area was classified in three dominate canopies layers, which rich of dipterocarp trees in dominance and co-dominant
canopies and rich of palm species on forest flows (Simon et al 2015). The canopy is closed and direct sun shine on the forest
flow is limited Climatic Variables. For insect trapping, ten study sites in two zone, zone | Nakhon Sri Thammarat Mountain
Rang and Zone Il Phuket Mountain Rang, were selected. A mature forest 1 km deep inside the old growing forest from the
surrounded agricultural areas or secondary forest were selected for traps setting. The selected locations in zone | were Ton
Nga Chang wildlife sanctuary, Songkla Province (No. 1), Ton Nga Chang wildlife sanctuary, Songkla Province (No. 2), Khao Bantad
wildlife sanctuary, Trang Province (No. 3), Khao Luang National Park, Nakhon Sri Thammarat Province (No. 4), Khao Nan National
Park, Nakhon Sri Thammarat Province (No. 5). The selected locations in zone Il were Khao Lak Lam Ru National Park, Phang
Nga Province (No. 6), Khao Sok National Park, Suratthani Province ([No. 7), Khao Sok National Park, Suratthani Province (No. 8),
Sri Phang Nga National Park, Phang Nga Province (No. 9) and Klong Nga Ka wildlife sanctuary, Ranong province (No. 9) (Figure
1).

Insect trapping and local climatic factors

The flight interception panel trap, modified using 5 litter transparent water bottles (15 cm diameter and 35 cm
high), baited with 95% Ethanol (see in Sittichaya and Kawin 2017) was used in the study._ A line transect of 10 traps, setting
at 1.5 m above ground, 100 meters distance of each others were set in each site. To preserve trapped insects, 30% ethylene
glycol was used. The bait was replenished monthly before it was fully depleted. The trap catch from each trap was emptied
into a labeled 50 ml vial with 95% EtOH for storage.

The represent under canopy temperature and relative humidity represent of the study area were recorded using a
Hobo pro v2 Temperature/Humidity data logger-U23 (Onset ® Computer Corporation, MA). To reflect the local climatic factor
and insect population fluctuation under canopy temperature and RH were recorded in 4 study sites, two in each zone. The
monthly rainfalls were obtained from 4 provincial meteorology stations next to the accessed point. The 4 provincial
meteorology stations were Satun-, Nakhon Sri Thammarat-, Trang- and Ranong provincial meteorology (see the locations in
Figure 1). Bostrichid beetles were collected for a period of 18 constrictive months from November 2013 to April 2015 in zone

I and 14 constitutive months from March-2014 to April 2015 in zone II.
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Figure 1 Map of study areas, studied sites and methodological stations use in the study

Sources: modified from google map

Data analysis

Because of low number of trapped species and trapped number, the total species richness estimators, species areas

accumulation curve and diversity index were not performed. The importance of seasonal variables of local and under-canopy

temperature, relative humidity and monthly rainfall on bostrichid occurrence were analyzed using multivariate regression.

Result

Bostrichid comunity

In total, 1,163 individuals including 7 genera and 10 species with two new recorded species for Thailand, Melalgus

sp. and Sinoxylon marseuli convexicauda Lesne. There are, 757 individuals 6 genera and 7 species were captured in zone |

(18 months) and 406 individuals including 5 genera and 7 species were captured in zone Il (14 months) (Table 1). In the tropical

rain forest of southern Thailand, Xylopsocus ensifer Lesne was the only one dominate species. The captured number of this
species was 483 and 358 individuals, reveal 41.53% and 30.78% of all insect captured in zone 1 and zone 2 respectively. Two
others moderated captured species were Dinoderus bifoveolatus (Wollaston) (zone 1:192 ids, 16.5%; zone I, 5 ids., 0.43%) and

Xylothrips flavipes (Illiger)) (zone |, 37 ids, 3.18%; zone I, 34 ids., 2.92%).

Table 1. Individual numbers and percentage of bostrichiet powerpost beetles in the tropical rain forest of southern Thailand

Study Sites
1, 0
Species 1 5 3 1 5 6 7 s 9 10 Total %
Xylopsocus ensifer Lesne 67 84 288 31 13 99 41 53 64 101 841 72.31
Dinoderus bifoveolatus (Wollaston) 8 9 174 0 1 1 2 2 0 0 197 16.94
Xylothrips flavipes (Illiger) 10 3 13 3 8 1 3 0 10 10 71 6.10
Xylopsocus radula Lesne 11 3 2 0 1 0 1 0 1 0 19 1.63
Dinoderus exilis Lesne 4 2 3 0 1 0 1 0 1 1 13 1.12
Sinoxylon sp. 0 0 10 0 0 0 0 0 0 0 10 0.86
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Melagus sp.* 0 2 3 0 0 0 0 0 0 0 5 0.43
Rhyzopertha dominica Lesne 3 0 0 0 0 0 0 0 0 0 3 0.26
Sinoxylon marseuli convexicauda Lesne* 0 0 0 0 0 3 0 0 0 0 3 0.26
Psoinae-species 0 0 0 0 0 0 0 0 1 0 1 0.09

Total 103 103 493 34 24 114 48 55 7 112 1,163 100

* New recorded species for Thailand, new species not discuss here.

Seasonal Trapping Pattern

The annual flight pattern of power post beetles in tropical rain forest was found to fluctuate seasonally (Figure 2).
The flight abundance was fluctuated unimodally with short high abundance during dry period between December to March
and long low abundance at ground level in rainy season between April to November in both zones. The annual flight pattern
was began with low abundance period with monthly trap catches between 7 and 19 individuals in zone | and zone II'in April
respectively, to the lowest number period July and October with trap number from Null and 11 individuals. Then the high
abundance period was began in November in zone | and December in zone Il when the monthly rainfall and RH begin to
decrease. The captured numbers during high abundance period flow between 51-154 individuals with the highest abundance
at January (154 ids.) in Zone Il and February in zone |, in beginning of dry period. The high captured number in zone Il between
low season was a result of relative higher number of X. ensifer_in location Il of zone 1 (28 individuals). Seasonal fluctuation

of captured number in a singles species and location are also similar with total number of summation of species and locations.
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Figure 2. A - methodological factors of study areas; B - seasonal change of trapping numbers in study areas

Effect of Climatic Variables on captured numbers.

The result of linear regression analysis indicated that, in humid tropical rain forest the captured number of bostrichid
negatively response to the increase of climatic factor (Temperature, Humidity and rainfall). The average local climatic factors
of studied areas effect captured numbers more than climatic factors at each studied sited. Only combinations of captured
numbers and RH in studied sites 4 and 5 (r?=0.778, b=-0.711, p=0.022) and 10 (r?=0.946, b=-1.467, p=0.015) were significant
correlated. The monthly captured numbers, combine the numbers of all studied sites, are significantly correlated with relative
humidity (r?=0.560, b=-0.771, p=0.001), accumulated rainfall (r*=0.665, b=-0.831, p=0.000) and negatively correlate with
temperature (r2=0.778, b=-0.711, p=0.022) of study areas but statistic not significant.

New recorded species for Thailand
Melalgus sp. (Lesne, 1902) [Polycaoninae]

Material examined: 29 Songkhla Provinces, Thailand, Ton Nga Chang Wildlife Sanctuary, N 06°59°40’’, E 99° 48’28’’, 98MSL,
01ii 2014, 29 Trang Province, Thailand, Khao Bantad wildlife sanctuary, NO7°26°31°’, E 100° 50°36°’, 110MSL, 01 ii 2014.

Sinoxylon marseuli convexicauda Lesne, 1932 [Bostrichinae: Sinoxylonini]

(Figure 3)

Sinoxylon Marseuli convexicauda Lesne, 1932b, 657

Material examined: 39, Phang Nga Province, Thailand, N08°39’44’’, E 98° 16°50"’, 57MSL, 01 iii 2015.

Diagnosis characters: Sinoxylon marseuli convexicauda Lesne, the SE-Asia continental distributed subspecies, body dark
brown or black, shining, body short and bulky, 4.1-4.3 mm. long, 2.10+0.10 mm. as long as wide, pronotum:abdomen=
1:1.55+0.14, pronotum broad as long as wind, anterior margin both sides armed with 4-5 serration, serration never with hock
like processes, antenna 10 segment, three apical segment flabelliform, tranversed, all three segments have approximately
similar wide and wider than total length of club (differ from_ S. marseuli marseuli, that second antennomer of antenna
narrower than first and third antennomer), basal margin of elytra sharp carinated,. Elytral puncturation very coarse;,
punctures of elytra increasing in size posteriorly, elytra declivity distinct from the anterior part, with 4-5 marginal processes
on each side _forming declivital _ridge, marginal processes approximately mimilar insize, declivital teeth conical, triangular,
pointed, compressed laterally.

Distribution: S. marseuli convexicauda; India, Myanmar, Vietnam, taderesia (Borowski and Sinhg 2017), Malaysia
(peninsular) (Lui 2010). New to Thailand. The nominotypical subspecies, S. marseuli marseuli, occurs in Sumatra, Java

and Celebes (Borowski and Sinhg 2017).



Figure 3. Sinoxylon marseuli convexicauda Lesne: A, Dorsal view; B, Antenna; C, Lateral view; D, Apical declivity with

marginal processes indicated with arrows.

Discussion

The captured species found in present study were low and calculated to 16.38% of 61 bostrichidae species found
in Thailand (Beaver et al 2011, Borowski and W€grzyniwicz 2011, Lui et al 2016). Although, compare to report of species found
in natural habitats in previously studies (2-6 species) was still high (Makihara et al 2000, Wagner et al 2008, Guedes et al 2014,
Sarikaya 2013). The insect lure using in present study was 95% ethanol, substance know released from the tree under stress
condition or product during fermentation of newly died tree or part of trees (Montomery and Wargo 1983). The bostrichid
trapped with such trap are the beetles with more prefer on such wood materials, the dried wood prefer species are less
attracted. The dried wood preferred species wish highly diverse in the areas such as Sinoxylon anale, S. unidentatum,
Xylopsocus capucinus and all species in the subfamily Lyctinae are not trapped with such lure (Sittichaya et al 2013,
Kangkamanee et al 2011). The powerpost beetles are more diverse in hot and dry, agricultural and urbane habitat than in
forest (Sittichaya et al 2013, Kangkamanee et al 2011, Lui Lan-Yu personal communication). Kangkamanee et al (2011) and
Sittichaya et al (2013) reported 21 species of bostrichid in agricultural areas and rubber wood sawmills adjacent to forest areas
in present study. The result of present study, although, suggest the completely different of species composition of both
communities. Only Xylothrips flavipes (Illiger) were found rich in both hot and dry agricultural community and in humid
tropical rainforest. This species are preferred to infest fresh and newly died wood materials than dried or season wood
(Sittichaya and Beaver 2009, Sittichaya et al 2013). X. flavipes (llliger) species found also dominated species in tropical rain
forest of Eastern Borneo (Kalimantan) (Guhardja et al 2000). In Southern Thailand X. ensifer is dominated species in tropical
rain forest, this species not found in agricultural areas and sawmills close to the forest (Sittichaya and Beaver 2009, Sittichaya
et al 2013). _Four of ten species, found in present study, are 2 new recorded species and two still not given taxa (not discus
here), are new to Thailand and high potentially new to science indicated the different of species composition between forest
and human influence areas.

Flight activity of powderpost beetles are more or less dictated from methodological factors and season. In present
study the flight pattern of these insect group also found fluctuated seasonally and synchronized with annual rainfall. The
flight activity of bostrichid was high in low rainfall season and very low in rainy season. These result support the previous
suggestion that, in hot and dry areas numbers of bostrichid were high short after rainy season (Sittichaya et al 2013) and in
humid habitats were high in dry season (Nang’ayo 1996, Tigar et al 1994). In present study, the relationship between climatic
factors and flight number are statistic less significant. In our previously research, in durian based agricultural areas in southern
Thailand, flight pattern of bostrichid fluctuated also seasonally (Sittichaya et al 2013). The flight pattern correlated with local
climate and seasons, with high abundance short after rainy season and low number in dry season. Flight patterns were
positively correlate with temperature and negative with relative humidity and correlate coefficients were higher with climatic

data a month before samples were accessed (Sittichaya et al 2013). _The less statistic significant may because of the change
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of climatic factors, temperature and relative humidity, in study site are less different between seasons. The average under
canopy temperature and relative humidity between rainy (April-December) and dry season (Jan-March) were not significantly
different [(Temp, 24.44+0.71°C: 24.44+0.71°C; Relative Humidity, 96.94+2.69%: 86.81+4.98%)]. In the tropical rainforest of
southern Thailand, the relative humidity is high year round and may not affect the population. In Benin, the relative humidity
effect the population of Prostephanus truncatus, when this effector lower than 75% (Nansen et al 2001). In natural population,
climatic variation may not effect change of insect number alone, some factor may force population change when the
correlated factor be lower or higher specific levels. In Benin day length effect the population of Prostephanus truncatus when
daily minimum temperature and relative air humidity were low (Nansen et al 2001).

The others factors may with-influent the population fluctuation over time. The study on population of Prostephanus
truncatus in Benin also suggested that climatic variable (day length, minimum relative air humidity, and minimum temperature)
explained 55% of the total variance (Nansen et al 2001). Two other factors that need to be considered are the availability of
suitable food sources (Borgemeister et al 1997, Sittichaya and Beaver 2009), and the presence of population-limiting natural
enemies (Dial and Roughgarden, 1995; Kruiger and McGavin 2001). Sittichaya and Beaver (2009) suggest that, available of
suitable wood as breeding materials may play an additional and importance factor for xyleborin ambrosia beetle and dried
wood infesting bostrichid in the wood storage. In present study, the capture number of beetles in studied site number 3 was
high and higher than other sites. These because of high suitable breeding materials in that side. The site located at strong
windy way, wind brow up and made the trees or main branches of the trees fallen down and accumulated the breeding
materials at the forest flow.

The present study used ethanol baited trap, it may trapped only some group of power post beetles and limited to
trapping dry wood preferred group. Insect collection using with other collecting methods such as hand collect, log-window

trap and malaise trap may need in the future for improve species list for the country.
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