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latypodinae 16iun Xylosandrus mancus (32.812%), Xyleborus perforans (20.641%) Xyleborinus
xiguous (9.921%) and Euplatypus parallelus (6.928%) Tuanusih Wumﬂﬂﬁﬂ;mﬁﬂwﬁwﬁmﬁ
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Abstract

Durian (Durio zibethinus Murr.) is an economically important fruit tree of Thailand. The
plant carries a tendency of high risk being attacked by ambrosia beetles due to it susceptible to
fungal diseases and stress under climate change. This characters make the trees predisposed
to ambrosia beetles infestation. In recent study we investigate the diversity, population density
and dynamic of ambrosia beetles (including false powder post beetles) associated in two
durian cropping systems (mono- and mixed cropping system) with two durian main growing
areas of Southern Thailand, Chumphon (zone1) and Surat Thani and Nakhon Si Thammarat
(zone 2). Twenty ethanol baited traps were employed in the study. Ten traps were randomly
placed in mono-crop durian orchards, and also ten traps in mixed durian orchards. Total
amount of 86 ambrosia species and 17 false powder post beetles species were found. Four
ambrosia beetles were recorded as dominant species in durian community, three species in the
subfamily Scolytinae and one addition species in Platypodinae subfamily. The species are
Xylosandrus mancus (32.812%), Xyleborus perforans (20.641%) Xyleborinus exiguous
(9.921%) and Euplatypus parallelus (6.928%). Whereas Xylothrips flavipes (56.77%) was a
single dominant species of bostrichids powder post beetles in the durian communities. The
species richness, species diversity and population density of ambrosia and powder post
beetles were not shown a significantly different between mono and mixed cropping system, with
an exception of a population density (mean trapped number per month) of the powder post
beetles. The mono-crop orchard had more powder post beetles per trap (6.19+0.84 (mean +
SE)) than the mixed crop orchards (3.83+0.32; F=3.53; df=22; P=0.016).

The flight activity of both beetle groups were fluctuated seasonally with significantly or
synchronized to local climatic factors. The seasonal flight pattern of bostrichid powder post
beetes was bimodal, with abundance peaks at the early (May - July) and late (November -
January) of rainy season. Ambrosia beetle population dynamic was unimodally rhythmic with the
single flight peak at late rainy season continuously though the beginning of dry season

(November-March).
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vFuu (Durio zibethinus Murr.) HufimiaregRafiddnyaeding fikufidgnifannanadszunm
711,000 14 daulnagnlunianzdusanuaznialsl luln.a. 2550 dyadnanidn 10,682 &1uLM
(AnInuiATHgRianIaINEAT, 2550) dszmalnefulszimadeanny Faunnnidususuviledand
yaAn1sdsaaniull w.A. 2550 FanGeusauaznFouutuialszann 3,000 §uum (nsuniadn
iy, 2550) NEuwiuildlufieifiisauszunasdngunnuaraianudemeuusuiuain lu

Uszinalng fAgnd (2550) TraauuuadngyFoudiuou 15 98a ludiuresnenienlusids

o % =

(ambrosia  beetles) AidinananFaululssinalnefisnenuiiessessils 1dun Euwallacea
fornicatus (Eichhoff ) (a9Atiael Scolytinae) Tenulne A3 (2543) Tufeiinrewmentiniie
Xyleborus fornicatus Eichhoff uaz@naile Tiarunsadruunaiinld (Raaa wazaue, w..4) wen
siausnszunnguusutost 2537-2538 luiufinAnsdueen (Fadmnd, 2538; AgR, 2538) uATIzLNA
ﬂ?:ﬂmﬂmafaﬂmluﬁuﬁﬂqnnGﬁﬂuimﬂLfam:mm?jﬂumunﬁ'ﬂuﬁmmm?@LLaLLﬁiiﬂﬁiﬂﬂmu@ﬂN
funnanag alanfisenunesienius@efidinarenduudmeu 10 98 3 gialusedten
Platypodinae aun Diapus quinquespinatus Chapuis, Dinoplatypus cupulatus (Chapuis),
Dinoplatypus ~ pseudocupulatus  (Sched!) uaz 7 1Hnlunsdtas Scolytinae 1&un Xyleborus
cordatus (Hagedorn), Xyleborus declivigranulatus Schedl, Xyleborus ferrugineus (Fabricius),
Euwallacea fornicatus (Eichhoff), Xyleborus perforans (Wollaston), Xyleborus similis (Ferrari) Wa<
Xylosandrus crassiusculus (Motschuksky) (Wood and Bright, 1992; Yunus and Ho, 1980) atinglsn
mmmnmm‘?ﬁm@Lﬁmﬁ”\umm@fiﬂ’mmunﬁﬂmmm 10 Fluituigneingil 4. asaa1 wunanly
nquuanenluT@uLAzNg bark beetles Tuavtian Scolytinae S1u9u 7 1ila unluidnaiaiduy
sraanumsidinareFuuludludssinalneldun Arixyleborus malayensis Schedl, Eccoptopterus
spinosus (Olivier), Microperus fragosus (Schedl) (= Coptodryas nugax (Schedt) 1) WAL Xyleborus
similis Ferrari Wa% bark beetles #8918aluana Hypothenemus uaannsdrzaauantiiiuindaya

X a o Ay e ~ o Y & )
Wuﬁﬂuﬁumlﬂ\m'ﬂﬂL@NT‘U?L‘HHV\L‘IJ’WI’W@’]?;IVJL?ﬂualuﬂ‘j‘zmﬂi‘nﬂLL@:‘ll’r]\‘ﬂ:aﬂﬂ\‘iuuﬂﬂu’mﬂi’ﬂ’mﬁmﬂ’m

{ Roger A. Beaver Annantiailiflugiiauanann Coptodryas nugax (Schedl) s Wood and Bright (1992) Soduda

A8 (synonym)
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1Faneialaif wanfinnsdrsmansauaquituiitgny gufanAadtasnunenlunguEs nilus oy
{n

vonenTus@e (Ambrosia beetles) Aniflunnasrunadn uan@nlu 2 Nﬁfj@ﬂ:_n_'_amqﬁ A
394 (Curculionidae) M un 29Atias Scolytinae  uaza4Atiae Platypodinae  (Scolytidae WA
Platypodinae (AN) uﬂmn@uﬁﬁmﬂuuummﬂﬁ (wood borering insect, wood borer) 81Ata¢E]
squfumuuuitonends Tnesuneiineradluanvalsabionluie (Batra, 1966; Beaver, 1989,
Farrell et al., 2001) daulunyaniilu secondary insect pests Unilsignunsadminansdulifindou
anysoild doulugdminansdiuldfiegnialdaniaziedan tnsulndmie e ldnneluin
(Furniss and Carolin, 1977) atielsfnnaluseuAudfidunn (1996-) wudnuen lungunenianlus
P b L EA T LI Ny FITEN LLaszlumLWJmimwﬂtmnf’iﬁwqmﬂuﬁ‘nmmgﬁ@%ﬂﬁm@ TEusmiuas
1ﬂﬂ’]Lﬂi“l:fjﬁ"ﬂ%\‘l@’lﬂLLNﬂdﬁiNﬁluLLﬂttmﬂ\ﬂuLmddLLW?ﬂi‘:@’]ﬂLﬁN fratihenenianlus @ snehud
FEUIATUUINENFBENLTU NBA Redbay ambrosia beetles (Xyleborus glabratus Eichhoff) 3317
quusafluganmsmssnavedliiiusiulucd alaaln (Lauraceae) Tuanigawinn (Fraedrich et al.,
2008; Grégoire et al., 2003; Mayfield et al., 2008) 4am Asian ambrosia beetles (Xylosandrus
crassiusculus Motschulsky) {uunasdng@Ayuasa¥wanudenisiaussafsuinunanaie
ailn3naia fin nu waL e warluBuuau lunaielszng (Kahnholz, 2003) nasanlusdsd
a‘zmm'atifmqwm'lu?iuuwén?mwLﬁuﬂnﬁq'afj'm‘ﬁu Platypus quercivorus (Murayama) $2U1A81N
quussfluamanisanaeesliiignatin Quercus crispula Blume luneunaneesill (Kamata ef
al., 2002: Kinuura and Kobayashi, 2005) Wa% Hypocryphalus mangiferae dninaneiizlageging
qmm“luﬁuﬁﬂ@nu:ﬂfm’lu usta auigendng Tennu Swde uazifaniu Toanentiatfiflunme
183571 1UaNA Ceratocystis mmaiﬁ#mﬁmmm‘muzm\s (Rajput and Rao, 2007; Pefia, 1993; Al-
Subhi et al., 2007) u@mﬁmﬁuwémzmﬂlmumwm:ﬂzgnu:mavﬁ‘iaﬂmu%ﬂuﬂizlmﬂ”l‘vm (Jordal
et al., 2001; Beaver, AnsadIumn) mmramﬁ:mmmu@mL@mimﬁmﬁﬁ;ulmmn%u Kamata Waz

=l

AMLY (2002) WAL Kihnholz WAz AN (2003) AIadaddamaNIaInanzianfau uaziiiladeed
'éiﬂﬁzyﬁ'amwumauﬁ’wwdwﬂﬁzmﬂLfluﬂ@f-i“ﬂLi'a‘?iz‘i'lﬁry (Haack, 2001; Kirkendall and
@degaard, 2007) LﬁuLﬁmﬁuﬂ?:mﬁf‘duq Uszmanefilifunansznuainnisssuinresnenianus
\FeduRaiulnewunen Euplatypus parallelus (Fabricius) (Platypodinae) svunaguusaiuanvig
RE I TN AR TEEA Tl Tuffufineld sautellsznARentl suaidauacdioad (Bamrungsi et al,

2008: Boa and Kirkendall, 2004; Sanderson et al., 1997; Philip, 1999) nasaanlusdudaulvgy



?QN‘;TQ Euplatypus parallelus (F.) AN1a 130319 (Beaver, 1979; Bright and Skidmore, 1997; Hulcr
et al, 2007; Wood and Bright, 1992) AMnN194159318N13485zUdaT W.A. 2550-2551 WAz
718U Beaver (1999a,b) wudwassiiatidinans Nz NrdahinnIu Lm:‘lziy’qumﬁw
IBuRaaTL ANRANITANEIUeY Sitichaya WA Beaver (2009a) wudﬂuﬁ@ﬂﬁumm'ﬁﬁmﬁn?mw
ol lutlszmanauasiudngdr Aynnniigaaiianisredisnamislulszmalng uaziilenta
srunald e aiingun sqavian 3t flesnnyBeuiulifuduiitears s Wuaudnenoun W
Ugnidaasgiadaulunjdeuueselsamnuiuaclauniy (Phytophora  palmivora) siuy Fouiiaglu
annsuafifinanmstiniuaznisdiansresizaazdadiunisdninanereaenieniunde
(Fumiss and Carolin, 1977; Wood, 1982) uananiinuuduiufaiinganslsimsay Aaanila
LﬂumeLLwéﬁuﬁumLﬁ'uﬂ?ﬁmmmmuﬂmﬂﬂﬂQmﬁ:mmmuﬂmo’f’m%nmwi‘i\i
nslgnuFeuludsemelnedoulugfiassszuundinfe dgnyFausiia@an (monocropping

system) uazgnyFaunaniuualizlingus) i $9na 489089 (mixed cropping system) szuvilion

'
=4

InEATRTANMAIN AT TaIRTNINNINAINITNAATEAUNNTTE LI AUATANIREUNEITARIANT
wanareuuadngiglininnds lesanlussuufinafinanlunasemisdnses uazunamausis
TBIUNAIARIBTTNTIRNINNA T ULINERRTURLY M IUNAIAREITNTIRAINNTOAILANIZAL

Uszansrasunasdnsieldag1esaiiias (Jonsson et al., 2008; Landis et al., 2000; Stamps, 1997)

a
v

sruunnnemsmaniiaudlulldfazdenasafinuazszdulssansa e atonlusdoidy
weaiy wazduld i lussunlgnuuunanenasnauguusslunisssunneesnen Id nsAILAN
nententus e lutaaiuduibesiinldon nsldanssinunantearsansfiaunaadninanesiul
udagaulunylalsius nwﬁmma‘uumnzg'uﬁﬁ’flo’w’é’wn'wﬂmﬁu”lﬁ‘lﬁ wnaadwinanasulilaeldansein
wnnawanduiianne Aavutleaty vieldanssiunadlutasfivenianz v uazdeliirdgenntiatn
7 (Mizell and Riddle, 2004) ﬁq&umimmmﬁmmmmﬁLﬂuﬁmgwﬁu waznsAAAINN LA Al
svunlszmnslused (madndszanng) Wudedniufirieaudrialunistiesiumadniianares
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wan i limuiaFaudae uananiinsAnmassilaziilunisaivgiutieyandrdgaaswenly
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neunaaenlus@andiane s liiuwiunddyrearzmalnauszilunisihsefmansenuann
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2.2 ARUNIWANNAIMI/ANNVRINUIRENTN1TANBININGT
nanantuside (Ambrosia beetles) daulngjiluanndnzaunadlusiriugeias Xyleborina i
neAtiat Scolytinae  WAT@NNENYIIMNAT8999AtiaY Platypodinae  (luaed Scolytidae uay
Platypodidae \AN) 29A Curculionidae (Coleoptera) (Kuschel et al., 2000; Marvaldi, 2002) §aALBH

. Vv '
Tus@eilanndnsaniutlszunns 3400 18a (Farrell et al., 2001) daulvninszanslunfeautuialan
Foufluunaslungu Xylo-mycetophagy (Schedl, 1958) vaasfnduaziasd Il lude sl iieade
Faunziirslungu Ophiostomatoid fungi (Ana Ophiostoma  Ceratocystis  Raffaelea W) 78
[ T dl o a!l’ 4 - [ d‘l } 73 o o o 1

Auduusiuuiawiendaiunes Tldeenialunlonnaburesiuna Ifidueunsdmiusiadeu
wazAaSude (Batra, 1966; Beaver, 1989; Farrell et al., 2001) waswnlusdediulvaiianzidn
° L% i-ld. v L% i/‘:‘l ] v 9/dI t 4 o 13 e: ]
daedulifinsuingmng Aulifaalni uasdiulifegnieldantnzieianainantnzwndeni b
S I 4“ 9/ o LU © ¥ !/al. [ 4
mnzan wiagnisauazunasrfinduidninans (secondary pests) aradinaesulinanysal
wiauseldiduuneafailaneamaniliiud3unnldunnwe (outbreak situation) (Fumniss and Carolin
1977: Kihnholz et al., 2003; Wood, 1982) Hifiedautieavinduiianzidminanesuldifuduse
anysod (primary pests) ati1elsfnulusauuatslfuunwudnantenlusi@e secondary pest

wanatiaenszAunIminanedlu primary pest srunadvinaesuldinudusaanysol uazsruin

PAVERY i R HTE: LU N TN bR RN

2.2.1 nMsszunanaeRgAsegiarasnaniaxluside
Tusau AUt tnunnganiunisainissuinaenanenius@s Maedvinatasiuldnsauus

Fofluunasdmglungu secondary pests N1MEUNAUIUTIAUAZILALAINTUUINTBINTTTLIAUAL
HANTENLNANTY Tmﬂmeﬁ?:mmLm'q‘aﬂnLﬂumanzﬁuﬁwﬁuﬁuﬁnzﬁumerfiwﬁu (invasive
species) fanunsnususldarean wuaadanluunasuninszans i Lm:nzjuﬁamuumﬁﬁl,mzﬁq
unsnszanedniiliipeisnaeunisszuinuneu ﬁqmmu'amrfiwﬁw‘fi?:mm;ul,l,mﬁu Redbay
ambrosia beetles (Xyleborus glabratus Eichhoff)  Asian ambrosia beetles (Xylosandrus
crassiusculus Motschulsky) W&z Common ambrosia beetle (Euplatypus parallelus (F.)
(Platypodinae) LI LaziNadRTzUAlUUMaaN AR NITY Hypocryphalus — mangiferae AT
Platypus quercivorus (Murayama) (flusiu foathaiBinneaenlus@efiszunaluseududitnumn
ugnslunIng 1 Redbay ambrosia beetles funaenszaneifinluiede U anuAsausnly

anfgouiinnluila.. 2002 westlatifluwiuzaasluans Raffaclea anwnlsaiiaaluieluaed



alaanln (laurel wilt disease) luila.a. 2005 nesatilatisvuineteguusailusrmeniaielulitiu
furedalannin (Lauraceas) uwaraafaluiuigiedediunciuaanidaclirasanigewdan

(Fraedrich et al., 2008; Grégoire et al., 2003; Mayfield et al., 2008)

Dendroctonus ponderosae F()(M
Xvlehorus
glabratus

Iypodendron spp. 2003 .
Platvpus querc n»m mﬁ 2002 Nelosandrus

Xvleborus dispar 2003 . cravsiusctilus ¥‘ ‘ ‘ 004
N Xvleborus dispar 2003
Hvpocryphatus mangiferae % .
) NPT aletls 1992
2006 - Euplatvpus paratellus 1

Hypocrvphalus mangiferae

a e a & oo il a a  a -
A 1 fatneiln Aufinisszuns uaslnEussunrewenianiusd@etilnsne Nrvuinuussly
sau 10 Didumnlnsriadilarmaunananiazlaniou
v WAseUHIe & wnunaasiufiszunluwmasumninszanaud 4 ununesfiszuinly

UMASUWINIZABIAN (UANIANTW Kuhnholz et al., 2003)

Nam Asian ambrosia beetles srualuanigawiniuazszinaaus] ialan (Kuhnholz et al.,
2003) nantliatiiunasuninszanaiinluaniauty uarifautnaeieds uazildnaanuninszans
TWdalszmaanigening uardszinatiu dnunisaudadudnszuninadszina (Haack, 2001) aq1iu

9  as

neaniistlifluunasdngdndny afsanndemeiausssieiTununaaneiagui in weu Wi
waf? uazlifududug Bnuaeaila (Kuhnholz, 2003) ludinzewasieniunidefiszunnluiu
WNFNTEANEANITY Platypus quercivorus (Murayama) 3¥LNABENNTUUIE UEN RN TR BRI
18n Quercus crispula  Blume  luumasnsranelAumaunaIvweiy (Kamata, 2002) uas
Hypocryphalus ~ mangiferae  1fiinarsuziasetnsguuslunuilgnuziagluilszimAuaia
as a a al = = eil/ N
anigaiing Tanu Buide uazianu Inanantiiatiluwiuzasssluana Ceratocystis 8119)
Teaiteamne lunsdng (A-Subhi et al., 2007; Pefa, 1993; Ploetz, 2003; Rajput and Rao, 2007)

vaasiuiiuninazaraluunaanislgnustiswinlansonvicludsenalne (Jordal et al., 2001;



Beaver, AasadIWGn) mmamﬁ:mmmmmLﬂu‘imﬁﬂlusﬂuauﬂﬁmummmdwﬁmmqmmn
an1azlan¥au (Kuhnholz, et al., 2003; Kamata et al., 2002) warn1studs@uAsendndseimnaiiy
ﬂ@é’m‘;"qﬁéﬁﬁry (Kuhnholz, 2003; Haack, 2001; Kirkendall and gdegaard, 2007)
dszinalnaldfunansznuainnisszunaresuamanlundaduinaoiulaswuuaen
Euplatypus parallelus (Fabricius) (Platypodinae) iinvinanasiulsyg i1 (Pterocapus indicus L.) 8
Hulilisuluilesdafiddyresinouaslssinalue @onsiusan el veATiATANT AL
wnsnrzans luanieuturesmidtenidnn1g (Wood and Bright, 1992; Beaver, 1999a) WLT1BUASS
wrnlue@unzdueenielivded a.A. 1980 waTwLUWINTTAEMUIULUMAST] A.A 1990 (Beaver,
19998) uaznussLaludszgiuafausnlulssmadealflu a.a. 1992 nua@elull a.A. 1999
uaznaldesinaandaudll a.a. 2006 in il segiudunieudiuaunin Bammungsi et al,
2008; Boa and Kirkendall, 2004; Sanderson et al., 1997; Philip, 1999) Tmﬂmman’l?mmﬁmm
ﬂ'm'n?l,ﬁﬂqmnl,%@mﬁmﬁquLmuﬁ'awqmﬁ'ﬂﬁuuﬂmﬁmﬁiﬁuﬁ Fusarium oxysporum Schiecht W8z

b
a A

Fusarium solani (Mart.) (Bamrungsri et al., 2008, Sanderson et al., 1997) wansnaiiuananwudn

i
[ % v o

° ¥ ' ¥ oY n:’ll o o .s' o N
VHZWEILLﬂtLﬂu’&WL‘Wi]ﬂﬁi‘ﬂqﬂ‘ﬂ’ﬂxﬂfl‘Hﬂ?ZQtLﬂQNﬂﬂﬁuﬂuHQQﬂLﬂuLLNﬂQﬁﬂgﬂﬂ'}ﬂﬂJVlL°1]'1‘V]’1ﬂ’]ﬂ13~l

o

gennsviau Tdenawnaudlegy sauianzaiog uas NEdelinnau 8ndnel (Sittichaya and Beaver,

< o o o

2009a,b; Agvis, Fayaidt) Tnalunziiod uazazl NN UL AMAREITBIAIENINEINIEITHTA
Famdnaera wuneasiailidriiaadandunenenlus@uaiindu (14 Platypus  ovatus
Strohmeyer Xyleborinus sculptilis (Schedl) Wag Xyleborus affinis Eichhoff Minlisiulingninane

mﬂmnmmﬂﬁm'luﬁzgm (Sittichaya and Beaver, 2009b)

2.2.2 flywilanfauuaznisfinanuguusslunisssunvasuaniailusids
Taquiuseniuiuialidnlgmaniazlanfeu (Global warming) Axasensunszuain
suusalunisszuaseslsauazunasdngie lunesenlundunansznuainaninzianieuaiading
unNd N asARFRTNguALY aeananinzlanfeuiinasienisszuinaasuaenguiliaanudnn
Faamu IEur A ugeuuetesiTendt duddunniiulszaniveaen uasiuadua1nsa’ly
n3naliialea (pathogenicity) 18991 RenArdanfuNen ﬂqummﬁﬁqq%uummmLuJ'a‘iJmu
1aean1za A s lddeunasanisidvinaeaeslsauasuuas (Ghini et al., 2008; Brasier and
Scott, 1994) Brasier (1996) waz Brasier Waz Scott (1994) ﬂm'\ud'}zmﬂazianffﬂuv‘h‘lﬁﬁ”'mﬂumﬂ

Phytophthora vt lsuszunaquusssnntuuaziluavgnisaeesiulianaldn (Quercus) g
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o o o '

TnAdewudn idasainasnssunaniisandednluanainidn (Castanea) idaansauuasaslu
ana Phytophthora 1glifanalEnduanfafianasiumusienlusnadanann Wesuldegluaniaz
wigaanmsdnanetessnenasisadiraefuld ey wansenuainaniazlanfeuinln
a ) o A £ 2 o Y MY | auy a; o p
milatenuiauiuneni virence nTu annsadivinaesiulidndley uazanansadinaeive
Il 1 ! v U
1findu AldldRee1AulH aungRingeludideunatrsierianenianiusidy Kihnholz  uazan:

(2003) uax Kamata wazAny (2002) FATIZUHATDIAN LI AFANADNITANATNNITIZUIATDIND A

£%
Yo

= G a ¥ @ 5 o o £ %3 <& -g dll
LﬂNTU?L“HEILlQﬂ\‘Iu u'ﬂmmm?nmtymu‘[m‘lmmmuua:ﬂfaﬂmnmi‘wnmfﬂuuummqm‘nummmn

' 1
a A (.4

a d!l a‘l o v 2 or a’l’ al ar
AUNDHIRARENEITL Tumm:m‘:uumiﬂmnumuvﬂwmmu"lum’luwmu wananiuananlusime e

9 UG a
v

Aurfidfudnreuiaiuem i uemfudaselituey fuauAmIgeInIs109T NoA
¥ O L% v = é; 4=ll (3] o 2/ a a ¥ o :I/ 1'%
anunsndvinanasiulildmnalinfisfiagsaniuamnsadnadyifulaluliniiaiug 190 veaannn
wisulifmunzansanisidtinaralaeld Kairomone #itldeaainfiTndeuus 11y waanagas uas
Phenolic compounds NanarTniuFasmarlldsmatanddndiuldazagnialian1nzintundis
aNNsANEIT8e Ockels wazAnis (2005) wudiueaienlusdareudvinaefulitdnaunsiiie
d’l’ 173 o d; 1% L4 o ) . T ¥ 1 -EII
andesudwinans Wesanduliazduanslungy Phenolic compound N1ABAIUIY LAZANTIMAY
= o o v ° vy
waiiflusAsganeaenlus@aidaitanasiuly
nsrudaduiszninlszima TaaanivetsieldvieuuarliulsgldaaTunissruinuasien
anlus@aedneds luanndwonden e aenlusdadiulugianisodfusiauazszunlinnda
U 1 v U
vanluumaadeuondenifuilosanhifidngausssnaid wananiludeuandenind djduiud
) - o = o q v = X A p
Lwie wuad 31 uasienAedadinisilfeuulas vin iAo nguusarasnininliuiiassiniran A
T WA TR N s UL LAz ainiu uanainil srfidanninienaillenanands

seninagneiuinlfiina eWuisuusaInIu (Brasier, 2001)

2.2.3 naAnwNanlulaAtas Scolytinae and Platypodinae Tuilszinalne
nsAneuanenTusideluaedtias Scolytidae waz Platypodinae Tutlszinaneilsinantin
dw‘lvm,;iLﬂum‘:ﬁnmmmumnumamwﬁmmmmmnnfi'\miﬁﬂmﬁmﬁluj vy 9dnen ng
szunm vidanaudngie venentusdeinylussmalnefinonuasueniuila a. 1967 uaz 1970
Tmﬂﬁﬂﬁg‘f‘mﬂ'mrm@mm?‘ﬂ%@ Karl E. Schedl T1a9nunenluigAtas Scolytinae 2 11 Anelu il
quq@fan"l.ﬂﬁaﬂizmﬂnjﬂu azewiisingn 5 1fialudnmuziFeaiu (Scolytinae 3 1iln

Platypodinae 2 1fin) nsAnmaunainuatssesenlunguneneniusidslulsemalneating



siefaBranlutlug aa. 1980 uax 1981 lneiindnenAranssndangy 2 ¥inuAe F. G. Browne uaz
Roger A. Beaver nnsfnmafiinunanlusedeet Scolytinae  |1UIU 70 1HA  uazINAtas
Platypodinae 26 T mn‘f‘:uﬁmaﬂ@mw-ﬂﬂ wazsaLe] e v 'lu?:ﬂzﬁi@mng_sﬁnmmw
wanuanareemeniundelusrmalnaddunisiag as. Roger A. Beaver vifa in3devinufiug
Wugidrmaifiusatineudadali as. Roger A. Beaver (UK, daslusl) Wlugduunaiia naifiudeya
’lumu'f‘ﬁﬂﬁmmes‘LLz’v’fJMu’lmggnﬁﬁﬁmL@mmmuﬁu”é@ﬁqqL'Jﬂﬁiﬂlﬁfﬁ']?ﬁ@ni:@'\ﬂ%ﬂﬂi:mﬂu“?‘@
psusavil uile.a. 1990 Beaver 218 UNaATiAM (new species) 3 7iia Anuludszmalng
(Scolytinae 2 iia Platypodinae 1 1HiA) WAL waafinusewlulsemalnefuafausndiuou 12
4%im (Scolytinae 11 4iim Platypodinae 1 Tiln) mn*ﬁuﬁmaa@mw-ﬂa uasiuilndiAee Hufismdn
uignegeu uaziwainvugdndinlaundae dmdaasran ludideadu Murphy usz  Meepol
(1990) P19uNanfiNAY 2 Thaluiedten Scolytinea  uay 1 1hialuneAtia Platypodinae 111
waradulflulssauludavdnssues 1 a.A. 1999 Beaver  t1a9unan 21 1inlunedties
Scolytinae uax 6 1Ua luneAtiat Platypodinae anAgNaR i uAndmTa @l uldocden Ak
wazasaan Wtla.a. 2006 Julld WnAned3untn AMedendainen unanedu@asluiAnsau
umnummmmm“lunzjuﬁ’lu%uﬁmmgmw-ﬂa LazIEIUNendIuIL 2 Tinlucsddas
Platypodinae Filurtiafdunulusiaeslan (new species) uarsauNenluiedtias Scolytinae
11U 9 1Ha uay 4 1inluaeAtian Platypodinae fisneanuasausnlutlszinang (Puranasakul,
2006) Wil A.A. 2008 Cognato wunasTiialudaindsemalne 1 98a WU Orthotomicus chaokhao
Cognato uazil w.¢. 2550-2552 fAdBuarAneseeuNenluvAtas  Scolytinae Fdvinang s
mqmmmsgﬂ‘luﬁuﬁ 8 dmdnmald uaz nesfdinaefunsinuuareL s LRSI IRgw A
uazneainaelidnanndmdaniyauyinidumeeullsedinaiiingn 6 18in (Sitichaya  and
Beaver, 2009a,b; 183/aa1nn1941594) unuNeasaedtesfing lullszmalnadiuo 165
imusiailu a9dtias Scolytidae 121 4% way Platypodinae 44 1iim (mmaﬁ 1) AINHANTANEN T
"J’uwﬁﬂ'mm“lﬁuﬁudmﬂmlun@juﬁﬁmiﬁnmﬁ@ﬂmnLfimmnLLﬁLLﬁi'Luﬁuﬁmﬂﬂzgmw-ﬂﬁuﬂuﬁuﬁﬁ
ﬁmiﬁnmmm’lunzﬁuﬁmnﬁzgmﬁawuu@mﬁm‘lumm‘[anﬁq 2 4l UATWLNEATIENUATILINTDY
Uszinaila 13 1iin

Tudszialnen@nmuesenlus@eluidsasunasdngie Aieadntenwiniu Tull wa.

9 o o

2538 Agm s1eunIsdIinane Anrusnisdaingiuwaznisiesiuussindnnen Euwallacea

9 o

fornicatus (Eichhoff) fidianeyFauluiuinianziueen Inewudnentiinilszunadauiung
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srunmraslsasniih lauuieemFou fudaal (2538) Mevudnenafiadssunanaaaillunuiilgn
= 3’/ o 14 M v 3 1 ol ] -3
nFauianianzdusanuaznialy uazlilfidunnzaasdsanmnui-Tanuilun ey adalsfinny
L=} L7 a Ly ! dv ' ' [ ) all
fawfinszuaunisiigainisfiuninzaemeasedaarnlsani-launineldlininsguminhaog
1 ! ' ' kL [ ) &
Cadifwlmn Koch's postulates) usianadanaalunguitliuiazidlunivzaeide Phytophthora 31
amgraslzanuinlauni ilasanndaulugiuealunguueniantusidaazagioniuizeavnise
WitaNnnAdITasInguaLT uaz Ott (2007) WUTIHeR Asian ambrosia beetle azltiflunmzaess
a 4’ 0=3 L 7 174 o L% Dd‘ 2’4 =3
giladue fawddmenavidr ivinanesiuliiidulsaiug Anw
Wil .. 2544 381 uazA TaeunnITTINnreseaien B ldssyafinluana 2Xylosandrus ®
Tuanudlauasaud luiuisinashedmdn@esiud Taowudrnamdinarednle uazaud Tuulas
A1799L79ULlaaNNNTa 91.43%  AFanuazanzsuientiaiidvinanednleldyneraziaussi
" ° & v s ' sy o - s ¥ o '
ndlulsamnzdnsutiviuifanguanndn 10 T Tunsdinsiuan lefiaunadnuiFenanidvinanauiuiy
aviifinannaiiiun waztnsumnalufign Euler uazaniz (2006) Anwmsldlseloninausanis
AQI = :l/ . o o o o
\AADUATENLITTTINTIRIUNASTINNINE A Euwallacea fornicatus UNaARFAIATy1a9an leluaiudnle

dfl/ a‘ o o ' t [ d’l’ dl ° o =l
Aufinee)e dadadodlminudianumnuivtessenluiuiisen wladnls uarluulaed ol

' Yo & oy Coa o oo Y
AT lNALRENIU LL@zWH‘V]lJWﬁ’m’]ﬁ‘ﬂLﬂuLLﬂﬂ\mﬂq%ﬂﬁﬂﬂ’]i"ﬂ\i‘ﬂ'ﬂ\‘mﬂm HAZLHRIPNNANATHNITOLATINN

& o

seunaluutasanlels lull w.a. 2550-2551 3gns uarAnie (HAN1941999) UAT Sittichaya  WAT
Beaver (2009) immuu@m’l,unzjuﬁ 18 afladhinae ldarewsvienuuauliuas i sglnnelu
Tadeeluuiignenamasnialfuaznanziuean uat Sitichaya Uaz Beaver (2009b) ey
uﬂmlumﬁuﬁéﬂmu 16 TiaTidinaenziauazzia iR U i Tn gAY uazas. 1819
Anwol 4unfung dnddeannumanendededludindeanfiunidanisdanisneaanzuaniunlu

Ay & 4 "
nunamdfuuusanuaulununnamile

mntlsenavlidaauusdneusyialindne Euwallacea formicatus WATAINNNSANENE9Y Euler UazANs: (2006) 11
udlEuuseEjanLIRN TSR Euwallacea fomicatus TRades linunenluana Xylosandrus ivianadnlows

il
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3 AENTNANDY
3.1. msﬁnmmwumnumﬂmzwa%’mﬂsxmnsmaau@m@uiuﬂ%ﬂumum?ﬂuﬁ’ué
al al
nUAUNBINUINUULIBIRE WAZHIUREN

3.1.1 quidanasunFeuiufueuned WinauAnuds luuiignyGaundnsesnalaldun min

[ ¥ 1 1 i g { 1 ' &I i
PUNT amun il uazuntAisssnme wisiuidnefy 2 Wundesliun WuiiAnmi 1

o

miaunsATasTusT (Bunadrana) wazdandngaugfandl (Ernetuuians) wesaniiu
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ar

AenaaunFeuuiauadliionda 20 13 ydeuii e ndlidulsauiesinisinau eng
w1nng1 15 T szuunislgnidaien uazlgnuan stuutlgnas 5 uadluuARuiAnetas sox
ﬁﬂuqumunﬁﬂuﬁﬁﬁnm%mm 20 utlas IneluuRAnsmudFeuiignluszuunandou
gy Favaslgnuaniuasaneswidaiannidudiulug (NN 2)

3.1.2 tuiindayagoumnil AELRNE Faunuluusaziuiidnendenlae disieciuiin Hobo pro
v2 Temperature/Humidity data logger-U23, Onset” Computer Corporation, MA 'ﬂ'ﬂumaﬂ?‘mm
13’1tlum?iﬂ?i'l%ﬂi:nﬂu'lumiﬁnm“lﬁmgm'lnamﬂmm%'1mmJ‘i:fi'ﬁ’wiﬂuuﬁi@:ﬁuﬁﬁnm

3.1.3 W uAn Ethanol-baited trap AnuaegLluuLaIn Model ESALQ-84 (Filho and Flechtmann,
1986) (mw*?i 3) Tmmwﬁuﬁnu‘iﬁmmﬁqnawuﬂmwmm@qmn‘f‘:uimﬁmmnﬁqnmaﬁuﬁn 1.5
wn Muaanaged 95% \Wuasisgaunas uayld Ethyleneglycol 30% iiluansileaiuunaaniids

o ]

3.1.4 fiusataumawne 1 beu fasefuduna 12 diew (15 weulunanieniunde) dised
wnasnauunTile wazdesatnelliudunisatuunaiinlag a3, Roger Beaver gﬁmmn&lm?
f«iﬁLLunmﬁmmLLmﬂunduﬁ

3.1.5 dusuanuuasluwsasfusnuaniuseifen ddayas uatLNAINIATUIIANRAIN AN E
i miaaldaaiinonumainuae H A1uauae Shannon-Wiener diversity index Uaz@ail
ANNWIBNAIIIUANN H/H,_,

3.1.6 WEaufguaINARIBARY (Similarity) %wﬁmmmﬁwui:udwizuumiﬂqn%mm?:uu
anulneld Serensen index (QS = 2c/a+b)

3.1.8 hdeyasuauunadluwiasiiauniainswnwadnilseons WL feuAafsTeeumag
?:udwsxwmaﬂgnﬁ“mmizuu Antl t-test

3.1.9 AATITNATNANRUT TN QrUnni ANTLEIINE Az By degliason THaudn

ToelFAduds=Ansandunus (Spearman correlation coefficient)
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3.2.1 fmatiiaresneniidviraradiusine sessiunFeuluiunnialilinseuaguivunlgny Feou

TS MTAAIUA WATATETTNIE zgﬂwgi'mﬁ srUnd W91 Needl uardaudansa Saudnaz 2 ulas Tu
o a:d a ai ] o o -3 o [l nl' WM. e ' s ¥ al
aunaniiyFuulgnuiniigaluwiazdamdn et uNaIndmMIasdIusNT] 189e1Y)iTeY
v v ]
Tnamse Binnfiudeys 4 A szaznavieiuaivazaruiney auuntiaunauine 1dlunns
wRsuifsuTiafiunanis@ne ludeh 1
3.2.2 innaniuiindeyasiie anudasiidndgradail
o L8 = o ] 4 £ %3 d. ;3 o o 73 QI
- @eug 21greaFEu A i AuRuusaiin el a1e fia
- fNEENINENIWLAZgIN TN Feufiunaadvinate nsangueseiniseeslsasinudd
TAun 810190
- A ULLBIATANT LN UM R iaTEATI9
Wathdiayaila i1 lun1sduunnguaesunasiidainarayFuudlu Primary insect pest VR

v ] [l
Secondary insect pest Iatfiaudnnisiiesiuian winueaamsadinaesiulinigunin

v v &
uwdausaauysallalddnunasaiintiue Tuidewiuilu Primary insect pest

il 3 etigauyFeuildlunisding nwdheile souGawdanaseny 18 1 nmanilagau

nEaueng 15 1 Ugnuaniudepnangwiniu dadou 1:1
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4. AaNISNANRY

| ¥ o o & o
4.1 Bananielu anuugl wazanadudninsluiuiidnm

ar 4‘" ﬂ‘l !J' [ 4 ¥ 1 4 ' :I/ ' =
anwuzainiArasiuiAnsnialidensduaantsenaudos aesggldun goluseusinarvuieu

pweuiananaifieunnsan laedneuznsnszasreFunaniiluiiveeniuaetonudnina
 1B9ANNTAN THUWINAIUANAN RN nangnAn IdFUBNERAR NuIguRZTUAN@aa K uavasd
 gnvszvinaiion AATAN-HNIIAN 1rﬁw’§u'§w%wmﬁnaum@um:ﬁ’uﬂﬂnL%ﬂvquifa sdufeFeuRiiiun
duties ludeudonan WATONFRUITNI WNANNNTIAN-NAININ B anasiusuneilade 5
1 (w.4. 2549-2553) TuRWAANET 1 SanTngunadAvinfy 1,838.46 an lusnsAnufiAned 2
 (FandauasAdassuns §1nedrinans) uasdmdngaegsand @netiuunats) Ssumediede

30U 1558.26 NN TRBANHIZNITNTLAET I NABIAUN AN AT H AN LANFNTURINTNT 4

400

e [ 1€ 1

350
Zone2

300

Mean ~ainy season

250

200

150

Mean Rainfall {mm)

100

50

Jan  Feb Mar April May Jun  Jul Aug Sep Oct Nov Dec

o ¥ & J o ¥ .
AW 4 AedauazninszanereniluluNuiAnsuarAedeFu i dulutean g (wgeniAx-
- WoAANTB) aReaunaR 5 T (W.A. 2549-2553)

a; a = by ] o . 1 dl ?:I d

fiun: nangaileaiven (Aasiadiusa), Mean rainy season = Anladttnduluggey haunwgenian-

- WoAANnEU (9ae 5 1)

Uiunnuaznisnszans e duluiundnmlugosnniunside aaiau 2552-5uaan 2553

e o . a2 o ¥ o v &
NﬂquNLlIf;NLuuqqnﬂqlﬁl@ﬂﬂ'ﬂuuﬂﬂﬂ’]ﬂ Iﬂﬂﬂh‘l‘ﬁqqmuq@duﬂﬂqqLﬂﬂuLNBqﬂullﬁqujﬂﬂ']ﬂNLlﬂzﬂf‘n\j
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g9y Sgureu-iusneu dduandesndiUnaneaesiuinAne lususiludoslarsiludeunaian

uaz woAANsuiuRAnfgesiiiunaindugendiAiadadeounds 5 3 2 Wi (3 i ludendn

WATATEITNING) (NWA 5)

400 zonel (Chumphon) | 6647 (mm) A

e z0ONE2 (Surat+Nakhon)

[l
=

i 5 Rnaniduneiiieu () Tuinuiidnm Tou 1 Smdaguns Tou 2 Sadagaeg fonil uay

 AIMIAUAIATEITNINT

a

un: anntigglaninenguws 491e el uar uAsATeTNINT (Faradus)

9

dv nSI ¥ :l/ 1 ¥ 19 :: ¥ ° 3 ¥ :’/ v = a
wunnaliegluanlouieu gnaunudianziaiaesinu inlinaldissesikigumyiiuae

sziuATuANISganaenal uazfinoinuansnesudnegg warszudinanasiulaznansdus tng

Tl w . 2553 flgruugiiadnaeaiet 27.44 + 1.12 serniaaden G9qn lUABWNENYY 29.44 B9A
maidna uazigaluideusuan 25.99 asrradea ANTuRNFaAunaenT 82.79:3 41
wefidusl qugaluiieudanau-nanay e 86.00 wefidus Agadodeuiiuian-mey 10ae
77.70 wefidus ﬁﬂl,a?v;aqmuqﬁLL@:m'm%uﬁuﬁwﬁ'lumun G‘ﬂuﬁﬂ@n'luizuuL%«ﬁﬂ%@:ﬁqmuﬁm
InfiAneiu Liflaauunndnsedeiileddymneada Anmuznisnldsunlasdnadegnugiuas

ANTLANIN S luauy FeulununAnmuansluning 6
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fUIAN 2553
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52 anumsainsanniFeulufuiinals
mrmamimm%muma‘mm?ﬂamnL‘;‘ﬂuiuwuﬂmﬂlmﬁmuquﬂfaﬂ aUNeTANR A, #9241 2.
WIUNAT 2.419Na79 A, UATATEITNGIT 2. Benase @ Huwans 8. vinTuz 4.4 50T 9. ndwau o,
nzin o, 67 uaz 0. Wew A, guws uariuiinialsithanziunn e, Was a.nznlef Swmdnszues a. A3z
7 2. Arione A, Ween &, 1wawun 8. 8L . neell 8. aeen @, 1uA1117 9. A UAZ 8. AUNIVAY A
& o - - V- v & d -
ana NunUgnyFauludaaregialuniald @ndunui 3 daamdaniale) wudiundgnnGauly
malatanzdunnyndandnfausidaninsruasllidiminags uarudanluiuinieliilnzueen
, 1y = = v ' & v o o & 4 =
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wnawisawlaeuiluiunldgnihdudduuazenanisldvuaud uazugauiinislgnaneswim
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- Wenaawreuiilgny Fuuaginuidoulugiduaeiugiuiies dgniflumdenidna 5-10 fu luiui
;73
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Phytophthora anmgaedlsailaenud naiuarluse uassdsuy uaznisguasneniidecianlaldih
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5.3 ANAUAIMNUAERATNAIRU TSI INTURILANAINGUNaR lusTUL T ARIUNITEY

mm@ﬁﬂmwamﬁtﬁﬂﬁﬁmﬂLLazmwTﬂﬂgi'lm:uuﬁwﬂmunG‘ﬂu‘lu%uﬁmﬂlﬁs:ﬂmm 12
iau (15 ieu Tunaaenluside) Gud WsRBURAIAN 2552 THIABU FUINAN 2553 WLLNAISINGN
nanaeanguldun nquuenienluside (Ambrosia beetles) (Atiag Platypodinae  uay 29dtias
Scolytinae  #uNEN28INA Curculionidae) %\1Lﬂunq'uLﬂmmwzﬁ’niun'\iﬁnum%ﬁ Lm:n@ju‘?‘iam
151’LLﬁn@§Nu®m%ﬂ4ﬂLﬁﬂu (false powder post beetles) ANNTNUA4A Bostrichidae (Coleoptera) W@

] 1 4
Angdndnyrecliudegy ualiui Judszmalnaunasnguiliins@nmfesunnisuidaaiu

5.3.1 m'mumnumzlLtazwa%’mﬂszﬂmnsmmuamﬁqmﬁﬂu

w@nwaééi'm@wuuﬂm’%ymﬁﬂu (Coleoptera: Bostrichidae) 1wy 1,203 i1 41unnidu 17
11n luaasaedtian 15un a9dtias Bostrichidae 91194 10 1fia waz 1edtias Dinoderinae 47uau 7
10 (11997 2, nwnreuuan) Tae 8 u 17 sfiafwuianun (47%) Saifhurfinfissauduaiun
(New recorded species) lutlszmalng $nlsuuresmanlutadinmwy lulssma nefiaunuiaiy
ann 49 1fiaulu 57 afla arnuanisdrmanudineatiasuluszuuinAsu FeluRuiAnmiie.
1 98a1sun nanalin Xylothrips flavipes (llliger) Tnemuneatiiaiianiou 683 fa Anifly 56.77% 189
nanfiny Tnsnendqeniiadug Ao luuuaeudrminsesawnd 5 1al8un Sinoxylon  anale
Lesne (156 619 12.97%), Paraxylion bifer (Lesne) (103 51 8.56%) and Xylopsocus radula Lesne (88

pia 7.32%) Dinoderus favosus Lesne (68 i1 5.65%) Wax Xylopsocus capucinus (Fabricius) (52 50

L4 1
<

P [ o a; a o £ | al o [l
4.32%) ATNAIAU (A9 3) Tmﬂmﬂwmumuq WURTUIUUBENINUTBIWEN 1 AR

- A’ s o -
5.3.1.1 ANAUAINUAIENWTlnraantefinalussuuinasiunieau
WeuFauWanduauniauazdmauluusiscriinreswealyguszuineszuuninlgnnudn lu

a ~ a A A " ¥ e a Pu] o a
i‘:uuuLfJﬂﬂQuV}Lﬁ‘ﬂuL‘ﬁﬂdLﬂﬂquﬂ’]@dﬂ‘)’mﬂ@’mqu‘nuﬂ LL@ZLEN’WUAN@@‘V!WU Tﬂﬂiuﬂquv‘! LTEIULTNLAEIN

1 =l all

WUNBAAUIY 15 TilA 11U 743 67 (61.76%) wAanndFauitgni@awaniinu 14 1iia a1 460

q

9 (38.24%) etvlsfimntFuiuresuaninuuanstaiudaulvgunainduiuresNeatiin ey
Tniannzetinade X. flavipes UAE S. anale ANATEANNUAINUATE Shannon diversity index UaINaN

A8 lsruuinagiun Faudaaaaiian 1.46 deundnlussuufindsiun Faudwandeddviady

=

1.65 aanAdasnuAdaianiniesiAwulilaenudn luszuufiney Soudanaafiddaiin

o

winien 0.54 deendrszunfvasauyFeudwanfidamiaf 0.58 uazarnduiluarmeliddoil
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Anuvanuane lustuuinAaowy GeudnaniiAmnndndaneateuddnssuulnadanecazny
[ P ] [~ 72 -3 t o Pl . . . :’, al g
- AMUIUTUANINNIANUBENANN ANATHANNINEDU Sorensen similar index UBNYINABITLLILINAN 0.66

- dAranuusneineLunans

R399 2 Nﬂm*‘ﬂ'ﬂ;mﬁﬂf (false powder post beetles) (Coleoptera: Bostrichidae) ﬁwu‘lumuvgﬁ'?ﬂu

duRsauazidanan ununAnssendne U 1 aaan 2552- 30 fiuenau 2553

species

Family Subfamily Tribe
Bostrichidae Bostrichinae  Bostrichini
Sinoxylini
Xyloperthini

Dinoderinea -

Amphicerus caenophradoides Eesne*
Sinoxylon anale Lesne

Sinoxylon unidentatum (Fabricius)
Calonistes antennalis Lesne*
Paraxylion bifer (Lesne) *

Xylocis tortilicornis Lesne*
Xylodectes ornatus Lesne
Xylopsocus capucinus (Fabricius)
Xylopsocus ensifer Lesne*
Xylopsocus radula Lesne*
Xylothrips flavipes (llliger)
Dinoderus bifoveolatus Wollaston
Dinoderus exilis Lesne*
Dinoderus favosus Lesne*
Dinoderus minutus (Fabricius)
Dinoderus ocellaris Stephens

Rhyzopertha dominica Fabricius

13
=l <l

* uan9eluaed Bostrichidae ulilugeanguléiun nenligauilunedtien Lyctinae UATHaATYELREN

Tunedanfu ianun

1 v
“iiafiseeunisaunululssmalneaausn (new recorded species)
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’a

[51’1?’1\117; 3 271U (A7) uazilefidus (%) m@auﬂm’%ﬂ;mﬁﬂu (Coleoptera: Bostrichidae) ﬁwu'l,umu
VBN wenuazdamanluuiAnzing 5 1 AAAN 2552- 30 fiuenel 2553
Bahien LBIRAN 593
Species
TN % TN % U %
Xylothrips flavipes 427 35.5 256 21.28 683 56.77
Sinoxylon anale 124 10.3 32 2.66 156 12.97
Paraxylion bifer 55 4.57 48 3.99 103 8.56
Xylopsocus radula 50 4.16 38 3.16 88 7.32
Dinoderus favosus 33 2.74 35 2.91 68 5.65
Xylopsocus capucinus 21 1.75 31 2.58 52 4.32
Amphicerus caenophradoides 9 0.75 3 0.25 12 1.00
Dinoderus minutus 7 0.58 5 0.42 12 1.00
~ Dinoderus ocellaris 3 0.25 S 0.42 8 0.67
- Dinoderus exilis 4 03 3 025 7 058
; Dinoderus bifoveolatus S 0.42 1 0.08 6 0.50
" Xylocis tortilicornis 1 0.08 1 0.08 2 0.17
' Xylopsocus ensifer 2 0.17 0 0.00 2 0.17
L Calonistes antennalis 1 0.08 0 0.00 1 0.08
Rhyzopertha dominica 0 0 1 0.08 1 0.08
Sinoxylon unidentatum 1 0.08 0 0.00 1 0.08
Xylodectes ornatus 0 0 1 0.08 1 0.08
Total 743 61.80 460 38.24 1203  100.00

; ' . & o a <
15.3.1.2 AUNUIMAY (relative abundance) aasnantyefinnlussuuiiaagaunFeu
| AeRaduIUNansaiuin (Mea/iusn/few) lusunFuuidarnaiian 6.19:0.84 fa (mean
+ SE) wnddnede ludiuy Seudasndalavin iy 3.83£0.32 fa athaltuddynieada (F=3.53;
df=22; P=0.016) uanainsendszuunisgnudariiadtdnuauneasaniindefinauuansneseudng
d’" Ail al k' ' o o [ % o =l [ s = a g '
unAnmdndaalaudedaley 2 Samdngeieg 11l uazdandauasaisssume Saauandnlau 1
Andagunsed i Aynealiil (F=4.341; df=22; P=0.007) edlsfAnuifiedinssilu

al ! ) < a‘ = ﬂ)' ' :’1 ' ] < A==
maa:mamwmwmmLLmnmawumww:'lun L?ﬂuwﬂqnmmmmwuu uasldwumau LLI?mm'N‘l‘L!‘V! LTEUN

|
<l o

Ugnluszuunguszndnansiuiidneg InalunFowdadssluiuilou 2 fa1ededuunenmaiau

o o

8.73£1.49 i1 (mean + SE) nnndnlgu 1 flARAE 3.25:0.696 et aStiudAuniana (F=3.53;

[~
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t

df=22; P=0.005) daulunFeulgnidananatieds lulau2 Sauindalau 1 dudeeiu Tnedawindu
- 4.63+0.70 5 WA 3.03+0.38 Fin ANNANAL (F=1.40; df=22; P=0.057)

as & as as & o
5.3.1.3 wadnlszrnsuasnantiraussanadunusiugnwanAluiundnen
o - al a P a Y o =
wadnlszainsresnendgefenlussuunagouy Faulauaenadesiunisddauulag

o - Z d 1 Q‘ ’°’ d o
ansuznienialunuidnminglanizeteBeggnis vieTuranindu Inanisilasuulasssiu

Ussmnaflunuuiisednlsemnagugaaasaiiluseu (bimodal curve) usiuggugdaaineungunian-
NINYIAN (17 peak) wazLimengeuiRaungAintau-nnsANR"™ peak) Tnesziuissmnslusiugguu

flszduszanagandnlugosdaengu (nwi 7)

200 180

180 160

160 140

140 o
v 120 g
8 120 .‘ £
E 2" peak 100 3
c 100 =
] 80F B
E 80 | £

60 ; lnsectnumtgers =

40 Mean rainfall (mm) o

20 '- \ 20

0 + 0

\,QQ \\‘0‘5 9‘3 :\,0 O 4 \,Q ; ,& x\p ,\’0 \’,\’Q :\9 ',\,0
V‘\’b V‘Q @0 \QQ \0 V‘Qoo %@Q

n it 7 manldsuudassziudszansluseudl (wadmdszaqns) rewentiyeifienlussuuiinaaiu

¥
=l ]

NFauRunA T Wisuifsudulszanssauianue Mulfunaniduedslunuidnm

nrdsunlaanadnyszainsvesnanluseud Fuainsugglunatafauimmia (114 #)

s -: AI ‘g [l ] d‘ =< s P a o
sviulszansrasnendyeiNnlvatsiallssauiersdugantuimouiiquinu (176 /) uazanaslu
a4 o v 2 = .o 2 A o o = v
IMAUNINGIAN (116617) MARINUULszIINTAIanawsallasauiivneuiueey (81 6a) Inaduualiiy

anaingalunaugaIan (35 69) ndlanszAulszaInssesnananatieannngn seiuszangas
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1 U v v H 1 1 v
- GuiinaudnailuseunaesaeggruseusifiaungAInIew (56 5a) waziinuiessAugegaluineu

furnAN (109 /) uaziFuanasdnaftluipeunnsanauivsziumgaaastosnassluggfan douneu

NNINUS (83 61) uazfiunAN (94 i) seAuszansresnentgeinLluteanisiinszansdagun
wsuggruasissiudssansgandidasiansulanengeiudszinm 1.5 win
ai o & ~ a o
| mmJaﬂuuﬂmi:muﬂ?v‘nfmimuqmmmmuﬂmwﬂ'lumumLa‘ﬂutﬂuuuumvmuﬂswmm
qmmmmq aeinelafinugy wungesn s auulassziulszang uawrvmmhwn'm?mmwam'l.utma.,

: 'ﬁqaqummmu’lﬂmmvuum?ﬂanu@kuﬂﬁnm ("W 8)

210 Lo 210 T s 110
A = w = =Ramuilall zotiel == ==Ramfall ! 7zone2
200 e [ 115 b er § 120 " 200 : el (NEXN RRLITRY RESFY : 120 g
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5.3.1 AAUAIMUATEUATNAInLsEEIns1RInananTusiBe (Coleoptera:
Scolytinae) TuszuutivaagaunGau

wan1sAnlnaliiinisdrsaasediliun nnfusedrauusaddiarasiunFuulaens
(direct sampling) uaznsldiudnuaanaged 95% (ethanol baited trap) WLNBAAUITIAY 23,498
A2 A nnaiiusivatinelnenss 6,591 A wax 16,903 Maanndudnueaneaed sanuunluaunFnaaeied
tiae Platypodinae 7 @na 16 1HA waraN"EnauaseAtian Scolytinae 411U 18 ana 70 1UA 390NN
wulus@efinglussuuilinagoun Fauidu 25 ana 86 1iin (397 4) Saurilafinulunisdnse

Tnunse wunanenlusitutedtias Platypodinae 471uau 2 ana 3 1iiauazaedtan Scolytinae 419w 7

ana 14 1l

al a 2 o P P o g 4 2
A3 4 NﬂﬂLﬂNTU?Lsﬁﬂ ‘VI‘W‘LIL‘llWI’]ﬁ’]EWgL?ﬂuLLazWUTuﬁdﬂuwmmunL?Elu‘luwuvmﬁﬂ'lm

Family

Subfamily

species

Curculionidae

Platypodinae

Diapus quinquespinatus Chapuis
Crossotarsus externedentatus (Fairmaire)
Crossotarsus sp1

Crossotarsus sp2

Crossotarsus squamulatus Chapuis
Dinoplatypus biuncus (Blandford)
Dinoplatypus cupulatus Chapuis
Dinoplatypus forficula

Dinoplatypus pseudocupulatus (Schedl)
Dinoplatypus sp1

Genyocerus sp1

Euplatypus parallelus (Fabricius)
Platypus insulindicus Sched|

Platypus sp1

Platypus sp2

Treptoplatypus solidus (Walker)

Platypodinae,



A3 4 NameNTuTIEs ﬁwuLif’w‘hmﬂnl?a'fﬂw,l,a:wu'luﬁmuﬁmmuv;l?'mu’luﬁuﬁmﬂ'lﬁ (5in)

Family Subfamily Tribe species
Curculionidae Scolytoplatypodini  Scolytoplatypus brahma Blandford
Scolytoplatypus parvus Sampson
Xyleborinini Ambrosiodmus sp1

Ambrosiodmus sp2
Ambrosiodmus sp3
Ambrosiodmus sp4
Ambrosiodmus sp5
Ambrosiodmus sp6
Ambrosiophillus incertus (Schedl)
Ambrosiophilus restrictus (Schedl)
Ambrosiophillus sp1
Ambrosiophillus sp2
Ambrosiophillus sp3

Arixyleborus abruptus (Schedl)
Arixyleborus grandis (Schedl)
Arixyleborus malayanensis (Sched|)
Arixyleborus medius (Eggers)
Arixyleborus minor (Eggers)
Arixyleborus simplicaudus Hulcr &
Cognato

Arixyleborus sp1

Arixyleborus sp2

Cnestus aterrimus (Eggers)
Cnestus triangularis (Schedl)
Cnestus sp1

Coptodryas sp1

32



m3eh 4 venenlus@anudinanenFouusswuludinnsanuy Fauluinuinali (se)

—

Family

Subfamily

Tribe

species

Cryptoxyleborus subnaevus Schedl
Cryptoxyleborus sp1 -
Cryptoxyleborus sp2

Diuncus quadrispinosulus (Eggers)
Diuncus Justus (Schedl)

Diuncus adossuarius (Sched|)
Diuncus haberkorni (Eggers)
Diuncus sp1

Debus emarginatus (Eichhoff)
Debus sp1

Debus sp2

Eccoptopterus spinosus (Oliver)
Euwallacea fornicatus (Eichhoff)
Euwallacea interjectus (Blandford)
Euwallacea sp1

Microperus diversicolor (Eggers)?
Microperus nugax (Schedl)
Microperus recidens (Sampson) ?
Microperus undulatus (Sampson)
Microperus sp?2

Microperus sp3

Microperus sp4

Microperus sp5

Steptocranus sp1

Stictodex dimidiatus (Eggers)

33



- P ¥ o = - = g 4 v,
9199 4 wealenlusde dnudvinaneyGuuuasnuludiannasaounFaulunuininls (a)

Family Subfamily

Tribe

species

Webbia pabo Sampson
Xyleborinus andr.ewesi (Blandford)
Xyleborinus artestriatus (Eichhoff)
Xyleborinus exiguus (Walker)
Xyleborinus perpusillus (Eggers)
Xyleborinus sp1

Xyleborinus sp2

Xyleborinus sp3

Xyleborus affinis Eichhoff
Xyleborus perforans (Wollaston)
Xyleborus similis Ferrari

Xyleborus sp1

Xyleborus sp2

Xylosandrus bicolor (Blandford)
Xylosandrus crassiusculus (Motschulsky)
Xylosandrus mancus (Blandford)
Xylosandrus morigerus (Blandford)
Xylosandrus sp1

Xylosandrus sp2

Xylosandrus sp3

.3.1.1 Anauanuateuaznadnlsrinsranananlusidelussuutivnaaaunisau

n1sAnulaldnNUAN Ethanol baited trap

5.3.1.1.1 AMAURINUAENITUR

Tuns@nunineld

vvd’

nuaAnym
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fusanesediiluasheganunesenlusFusilawiudeia arugialy

aAtiatl Scolytinae TAWA Xylosandrus mancus 373w 5,547 fadadlu 32.812% Xyleborus perforans

,489 flaAAITIY 20.641% uae Xyleborinus exiguous 1,677 AaAnItlu 9.921% uay
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B (%) 19anaataniusid@e (Coleoptera: Curculionidae) Awuluanu

\BaLien VEIRAN 59
Species n —
TN % U % TN %
Xylosandrus mancus 2124 12566 3423 20.251 5547 32.817
Xyleborus perforans 2041 12.075 1448 8.567 3489 20.641
Xyleborinus exiguus "7 4.242 960 5.679 1677 9.921
Diuncus quadrispinosulus 437 2.585 481 2.846 918 5.431
Eccopterus spinosus 241 1.426 425 2.514 666 3.940
Stictodex dimidiatus 314 1.858 231 1.367 545 3.224
Xyleborus affinis 236 1.396 218 1.290 454 2.686
Diuncus justus 247 1.461 198 1171 445 2.633
Xylosandrus biconlor 182 1.077 171 1.012 353 2.088
Xylosandrus crassiusculus 69 0.408 126 0.745 195 1.154
Arixyleborus simplicaudus 96 0.568 77 0.456 173 1.023
Xyleborinus andrewesi 94 0.556 50 0.296 144 0.852
Arixyleborus medius 86 0.509 46 0.272 132 0.781
Xyleborinus artestriatus 81 0.479 42 0.248 123 0.728
Diuncus sp1 20 0.118 72 0.426 92 0.544
Xylosandrus morigerus 44 0.260 30 0.177 74 0.438
Xyleborus semilis 43 0.254 30 0177 73 0.432
Xyleborinus perpusillus 15 0.089 30 0177 45 0.266
Microperus nugax 15 0.089 19 0.112 34 0.201
Microperus undulatus 14 0.083 19 0.112 33 0.195
Microperus sp4 9 0.053 16 0.095 25 0.148
Ambrosiodmus sp2 17 0.101 5 0.030 22 0.130
Arixyleborus sp1 9 0.053 9 0.053 18 0.106
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5 (%) reananeniusde (Coleoptera: Curculionidae) Ainuluanu

Y
\3aien VEIRAN e
Species : —
U % IR % TN %
Arixyleborus sp2 8 0.047 6 0.035 14 0.083
Euwallacea fornicatus 7 0.041 6 0.035 13 0.077
Diuncus adossuarius 7 0.041 5 0.030 12 0.071
Arixyleborus grandis 5 0.030 5 0.030 10 0.059
Diuncus haberkorni 4 0.024 6 0.035 10 0.059
Steptocranus sp1 3 0.018 6 0.035 9 0.053
Webbia pabo 7 0.041 2 0.012 9 0.053
Arixyleborus malayanensis 4 0.024 4 0.024 8 0.047
Xyleborinus sp1 4 0.024 4 0.024 8 0.047
Xyleborus sp2 4 0.024 4 0.024 8 0.047
Microperus diversicolor 1 0.006 6 0.035 7 0.041
Ambrosiodmus sp4 2 0.012 4 0.024 6 0.035
Ambrosiodmus sp3 4 0.024 1 0.006 5 0.030
Debus sp1 4 0.024 1 0.006 5 0.030
Euwallacea interjectus 2 0.012 2 0.012 4 0.024
Euwallacea sp1 3 0.018 1 0.006 4 0.024
Xyleborinus sp3 4 0.024 0 0.000 4 0.024
Xyleborus sp1 1 0.006 3 0.018 4 0.024
Cnestus sp1 0 0.000 3 0.018 3 0.018
Microperus recidens 3 0.018 0 0.000 3 0.018
Xylosandrus sp3 2 0.012 1 0.006 3 0.018
Ambrosiodmus sp6 1 0.006 1 0.006 2 0.012
Ambrosiophillus restrictus 1 0.006 1 0.006 2 0.012
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5 (%) veenanianiuside (Coleoptera: Curculionidae) Aiwwluanu

\Batien VEARAN CRLY
Species : -
U % ERE ] % TN %
Cnestus aterrimus 2 0.012 0 0.000 2 0.012
Cryptoxyleborus sp1 1 0.006 1 0.006 2 0.012
Debus emaginatus 2 0.012 0 0.000 2 0.012
Microperus sp3 1 0.006 1 0.006 2 0.012
Microperus sp5 0 0.000 2 0.012 2 0.012
Xyleborinus sp2 2 0.012 0 0.000 2 0.012
Ambrosiodmus sp1 1 0.006 0 0.000 1 0.006
Ambrosiodmus sp5 0 0.000 1 0.006 1 0.006
Ambrosiophillus incertus 0 0.000 1 0.006 1 0.006
Ambrosiophillus sp1 0 0.000 1 0.006 1 0.006
Ambrosiophillus sp2 0 0.000 1 0.006 1 0.006
Arixyleborus abruptus 0.000 1 0.006 1 0.006
Arixyleborus minor 0 0.000 1 0.006 1 0.006
Cnestus triangularis 1 0.006 0 0.000 1 0.006
Coptodryas sp1 1 0.006 0 0.000 1 0.006
Cryptoxyleborus subnaevus 1 0.006 0 0.000 1 0.006
Cryptoxyleborus sp2 0 0.000 1 0.006 1 0.006
Microperus sp2 0 0.000 1 0.006 1 0.006
Xylosandrus sp1 1 0.006 0 0.000 1 0.006
Xylosandrus sp2 0 0.000 1 0.006 1 0.006
Debus sp2 0 0.000 1 0.006 0 0.000
Scolytinae 7245 42862 8213 48.589 15458 91.451
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1197199 5 AU (A1) wasidafidus (%) aesnenieniusid@e (Coleoptera: Curculionidae) Ay luaqu

I
=l = <

q

1Gauuntouasmanan TN UNAN M9 Jui 1 RaIAN 2552- 30 fiueneu 2553 (Aa)

\Baiden VEINAN 59U
Species : —-—
TN % ek % EXCEY %

Euplatypus paralellus 734 4.342 437 2.585 1171 6.928
Crossotarsus externedentatus 44 0.260 55 0.325 99 0.586
Scolytoplatypus brahma 42 0.248 21 0.124 63 0.373
Dinoplatypus

32 0.189 20 0.118 52 0.308
pseudocupulatus
Treptoplatypus solidus 20 0.118 6 0.035 26 0.154
Dinoplatypus forficula 5 0.030 2 0.012 7 0.041
Scolytoplatypus porvus 5 0.030 1 0.006 6 0.035
Dinoplatypus biuncus 4 0.024 0 0.000 4 0.024
Platypus insulindus 4 0.024 0 0.000 4 0.024
Dinoplatypus cupulatus 3 0.018 0 0.000 3 0.018
Diapus quinquespinatus 0 0.000 2 0.012 2 0.012
Genyocerus sp1 1 0.006 1 0.006 2 0.012
Platypus sp2 2 0.012 0 0.000 2 0.012
Crossotarsus sp2 0 0.000 1 0.006 1 0.006
Crossotarsus squamulatus 0 0.000 1 0.006 1 0.006
Dinoplatypus sp1 1 0.006 0 0.000 1 0.006
Platypus sp1 1 0.006 0 0.000 1 0.006
Crossotarsus sp1 1 0.006 0 0.000 0 0.000
Platypodinae 898 5.313 547 3.23611 1445 8.549
summary 8143 48.175 8760 51.8251 16903 100.00

uae nivefinluaeAeien Platypodinae 16un E. parallelus 1,171 Ay 6.928% dndauaed

antinAue 4 slinAniu 70.307% 1emeawLianue nenTlindue] InudFuudiunanedl 6

An'léun D. quadrispinosulus (5.431%) E. spinosus (3.940%) S. dimidiatus (3.224%) X. affinis
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(2.686%) D. Justus (2.633%) WA X. biconlor (2.088%) AN&NFL (A13197 5) luszuuiAaowy Gau
FanaumusuunenenTuside 8,760 i Asuilu 51.825% wnndnssLu@dRaafinuduiu 8,143 i
Aniilu 48.175% 1eenanienlusdedinyldiomn dmutiinesueninuluusiazszuunisugnitan el
uandnfdanssuudaAtonunendiuag 69 TlannndsTULNaN 1 TaA N uuTRaRnLTaue
86 17in Anan 18 Tiafinulusruuinalaszuninanii @tifm“liﬁmuu@mmdwf‘idqu"lquwuL‘ﬂu
A1UIUERLNN (rare captured species) m‘a‘wumm6‘1’\1n@i'm'lui:uuﬁmﬂ'lm:uuﬁl,fmuﬁmwﬁmmra
mnifamaﬁﬂ:gﬂﬁuiﬁﬁfaﬂmnﬂdﬁmmnﬁ@ﬁ’mmituuﬁmﬁ*?';Lmnﬁmﬁu AR THAIINUAINUATE
Shannon diversity index Tasnaneatus@e lussuniinasouyGaudaRnaiisn 2.39 uanndnluszuy
TuagouyFeudanielawiniy 2.20 sanadasiuArdrianumnfienfidiunddlaowudnly

o <l ] aal o

mruufinayFaudanuiddiianminiien 0.56 inndszuuinAgouy Fauduauid sy

0.52 AATANIMEAY Sorensen similar index ABYIIABNTELLTAT 0.79 HAudn9dI1 LU AT

ﬂﬂ\‘lﬁﬂ'ﬂ&lLLWﬂﬁiWQﬂJﬂG‘HﬁﬂW@@NﬂQ?

5.3.1.1.2 AN IkEuIaNananlusidslussuulinAgunsau
Aredsmaunenanlusdasetudn (wes/dudn) TugaiuyBFawdaanilan 58.4+4.66 #a
(mean * SE) unndrAnedtlugauyFawdamaadella1viniy 54.29:4.49 fadntiaauasliifinou

WANFNNRENHTHAATUNIATA (F=0.202; df=298; P=0.695) aanAdeiLA1IRAEATUIUNEAGATUAD

o ar

1 d’l’ dl d’ 1=l ] o 1 a o o = d’f 4#’ c‘l o &
’T:mwwumﬁnmwbluummLermmqnu'am\muﬂmmymmnm TneluNuAANE? 2 NWHIAFTIBT

a o

SIUUATUATATETTN I THARABRUIUNBARANIAN 59.85+4.88 f7 NANNITAURANEIALR 1 Fauds

o

uNITalANYNTL 52.83+4.23  siasiaruin edelsimulifinauunnsetnaiitiaddoynieais

(F=0.142; df=298; P=0.438) szudivaasuiAnsiduwiRaaii lawFauRaunuunnsinaes
' a: o ' o e ’ -d,ll a} ] 3 - = g" ¢J
AeREawIuNendatuAnITud N U AN luusszszuunsUgnnudn luszuunisgnidadaaiui
Anit 2 HAedsdruiunenseiudngendaiuidnenfivilideudrannisefidmiunenndaseiu

al o o o

AN 62.29+7.21 §in uAz 46.285.24 fia mna i atlsfimnldfinnuunnseatefifaddoymng

D

atmusiatingla (F=0.303; df=148; P=0.087) lunusiARata uIuNanfafUANT=nIeN Wi A nenlu

v 1
= P |

sruunsUgnuuunaniiA indidseiulnafiAafe 59.39+6.61 5 uaz 57.41:6.61 fa TuRuRANE

AWUATARINNATNL
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as & o

53.1.1.3 wainlszansussnamanlusiBauasanudunusiuaninainidluiui
Ansn

i:ﬁuﬂ?:mnwmuﬂmmui‘mﬁa‘lui:uuﬁwﬂmumL?ﬂuﬁmﬂﬂ?wuuﬂmmuqmma

iuiRerfuneTyeindradnedy endlsfimlunsdivesanentus@awadmlsalsrrns Ty
sefulszmnsqugaiteeasaiaalusend (unimodal  curve) Tnafiszdudszainsgegaluiian
a a a o ° S P 2 - o
waAAneU uazidonarissiudsransinluicsfeufiuiantufaunatau (nwi 10) wadmilss
Urzrnainannmsiinduresdiuunensndasfidssiulszansdn @uan-natau) aufessiy
Uszginsgegn (2,371 da) luiheungalanieularagguuazanasatinsiaiiomiudnsuludnm s
ANNNTAUATIF A A UTUINAN (2,225 §9) quﬁwzﬁuﬂ?:mnm"'lzgm“lul,ﬁfauwqj_-rmﬂu (431 §q)
nisantuszdulszansazeg luszdunnaenggieuauiananggruiusideunqunianiaiay

AAIAN (393-610 5n)

Beetle Numbers
[y
[Va]
Qo
(]

I SIS S IP NI NI CIICRICRFCIIC
I~ \;o & & @ & \X@‘\ RO o"o cng o & &
- o p P . s A % | -
N 10 wadmdszansvesneneniundelussuufinasouyFeuluiuiinaa1s ssuinadleunanay

2552 DAL UINAN2553

Lﬁ@ﬁmﬁ‘mwwaf)“mﬂ?:‘mmmmmmLfau‘llu?L%ﬂ'lul,wia:?zuun’wﬁ@n wudnluszuutinAagu
d a o ae - v oA e P
nisguingaNanen s asuwlaanadndsrrnsduiaaiunisl dauud asresszansTaasau

1al ] -3 L P dlel s A' z ' [ a ﬂl'
LLmNﬂ"ﬂNLLmﬂﬁl’NL@ﬂi&'ﬂﬂlu‘ﬁq\iLﬂ‘ﬂua\‘lﬂ']ﬂNV]Nﬁ‘:ﬁm_lﬂﬁ‘:‘ﬁﬁﬂi‘LWN‘H‘HﬂQ'ﬁtﬂUﬂﬂﬁl Tuanusiluszuy
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= =l = al' [ ] a dl
Uiy Faudaunisiddeuudasssdudssansazunnseandszrnsinesnuas lussuu@umen
IngluszuutinayFuwdeuan seauszansludasgegaazeglussiumindiszuuinay Guwduman
o i { o Ql g 1 s o 1
(1349:1060 #9) (N 11) uazilaszaudseanaiinauetlussiugeanseaulseainsaslianas

] I o

lwiuiusazgesiaiiassiudineungAAn euiaAeunuAIus ndaaniussiulszanFaranaiat1e
@ = o o - - e v g
faaFauierziuAgalupeungeaanuipefunadnlszansinasanuaz lutouseudanian
o o ! o °I ] : a i i o
seduilsrainstnset lussdunliguauduluauGeuduan nsudsuuilsessdudszansluy
o 1 o 2 a al = = o P o & =l '
sluuudananinszuulinay Faudwanfissiudszaing lumeuw nuatiusuazivian gandiszuy
Ay Fauduneteteiniauuariaieduseswensenuinluieuiviangandiszuuiindy Fou
FauneoataldudAyn19aiia (86.40+17.55 Ma: 44.60£6.29 Fa, F=11.313, df=18, p= 0.038)
s lumeudananssiudszainsresnenluszuufnmdansagendnanueiedaiau

TuReaiU (AaferesNensaiuen 43.00+10.82 f2:19.70+4.52, F=1.997, df=18, p= 0.062)

1600 -
i
1400 - :
5 = MONOCropping
1200 - : ;
¥ | ~mixedcropping
2 1000 /
£
2 800 1
& ; /
g |
® 600 /
[~ ‘
200 - B ) oo Ol
0 e e ’
QQ&&QQQ'@'@'@\QQ'@'@@'@
X oAy L N
O @0 0@ N2 Q@ @'b vQ @'b\\ \\50 \\) \)Qo 929 0 eo Q?/

d' o = a =l a n; = d’l’ a v
1M1 wadndsrainsresnesienluside lussuuiinAaiuy Feuduneduasiiaan lunuinniale

TUINIABUAAIAN 2552 TNIABUTUINAN2553
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‘=‘| as a <l - = [ 14 3
maldsuulassziudszmnslussuutinasuyFaudnanuanainasiissaulseansanastingqlu
srunidadeaudtludaanininssdudszansuaeseuiaes (faan 2553) Hssauilsransiisaub

, a = a o A v 4 a o = '
ndrluszuufinayFundasesgnson WeRansanwadnlsrainsreswenieniusdaluusiazssuunis
=’Il’ d' 1 a < o d' 5 all a; o o " 1 2’/ -:ilel
dgnuanpnunAnswudawizszuuiinm Fewdane lunuiidnwai 1 Sandnginevintiuis
wadnuszanstuidsaiunadnilssanslneson wadnsrainsresnanluszuuiinaaaun Fuuaun
Hun szuvfinasowyFaudanen i uiAnmi 2 uasssuuinasouy Foudananieaasnuidnm

= o 4 a da o ° ) o o
nrilasuulaanadnlszanafiefivdvnanfifissiudscansgugadnuaunenas ldanasluiuiiue
srfiulsrnsazgesieitiasiausianpenlussuuiinay Faudauaa lunun@nwi 2 (@segfsfiuas

uATATETINTIT) TepanluszuuiinasunFaudEman uiuiAnmin 1 Samdaguns (i 12)

70C - s Monocropping
: Surat-Nakon

v Churphor

Beetle Number
o~
[
[ond

mne -
C.
€00
Mi i
500 xed cropping
. Sura+Nakhon
€00 r X ——Ch.mphon

Beetle Numbers
PN
<
-

RPN Q;;) PSS
SERSEER SRR I R Sl Ol R

d' s = a = a a a dfl’ e‘
1WN 12 Wﬂ'}ﬁﬂ‘ix’ﬁ’mﬁ“ﬂﬂ\m‘ﬂﬂL’ﬂNTUTL‘ﬁﬂ‘lu‘J‘SUUULQﬂ@QuV}L?EJHL‘NLﬂﬂ'}LLﬂSL‘NNﬂNLLﬂﬂﬂ’]MWH‘V]

AN
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o o = a o5 oo Y e
nslasundawadnsyainsresnanianiuaids luszuuivAaouy FauiianasnAdeiy
naudasuaniwainialunuidnm Haunnuiidy auuniiusranududuing Inaninintuusy

Wwasradlssinsuemeniusduar ldFuaninaannaniazenialumaunauutia 1-2 mau (nani13)

' ”1 1al ﬁ o & o o ll T oo o e ']_I o v
BAE BHNAMMNANNUINLANIICATINTIA IURAUNIATCALL TETIINT
LAOO oo e o o ot s et e, e e G0 1600 T gl 150
Zonel (Chumohen) s 1505 NaTIBC S onke e Ins2CtNumbers

1200 - Ranflt fmm) 300 1400 (Su-at+Naknon) Ramfalt immi 400

664.7rvm 350
v 2

1660 .20 ta00 . )

g T §iom , wog

£ 200 [ 00 £ % 130 E

3 =T 5 g -

2 . 3 z 800 =

PRt 150 & o 2000 g

F 2 2 soo 150 €

T a0 100 - : )

a4 100
200 G 20 50
I ek e e e e 0 (SO S
L F:727s e s e e e 31 1800 — - e e e e e 3
) Manocrop i 54 M1 0T 1600 Mixed crop —NSECT NUMbETrY .
1e00 Terseratase 1701 30 Temperature { C)
1400 20 1400 36
G - —

=13 T 100 (2 Y

H 1500 78 ; s 12 29 <

& 1c00 ¢ E1o000 28 8

2 77 5 @ B

E 500 § ¢ soo 27§

¢ 26 B &

2 K00 & & 600 26 &
#00 75 200 2,
200 24 200 24

O I () - e e 23
BBOO = e oo o e e i . — 200 e e e e ——
MONCer op b 29 mixed L op Rty ube &)
1400 o . R
S RN 87 o 1009 a7 o
1200 ’ e ES . £

2 - 5 > & gy s . 5 >

£ 1900 - 8 £ é & : » 3

E . . N B3 N b

3 o0 - ) 82 E 3 gy 23 g

< \ g 31 :::1 b7 a1 i

3 oo T2 £
400 3 n 3
200 77 203 7

[s] 75 o 7%
3888832323323333398% 88838235 23333233837
e c 2 £ A g > 5 e s 3 a ¢ 2 - - - = & € >
§3838:22828823358%2¢ 383888588533 58¢4

Wi 13 Arnduussendneseiulszrnsresnaaenus e lussuufinasaum Fuuasanwainie

By guuni uazANdudning) luiuidnm

a o« a

4 , _ . ¥ - 3
Wadmazvinisnanaend@aidu (Linear Regression) seudnaifFunniunlu gruunil uazannau
UANS Aud TuaulNasrnluusaziRaunLdInssAulsstnsuastenan U EuseRan WUqNTEAL
lssmnsrasnanianTUTFuRIda N un ANl A NdNR LS LU BN auvineudiaunds 2 anlunuiidy

Fadu (Zonel: R’=0.371, P =0.016; zone2: R°=0.144, P =0.163) Tnaissiuilszansaadunasil
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t 4 L 4 1 ¥ 1 1
ANNANWUS LN AUF i i luR uRA e faundsas sy Tuiuidnmi 1 Ananduwus
Pearson correlation Winfiu 0.609 (P=0.016) uazluNuiAN®N484 Pearson correlation WnfiL 0.138
(P=0.163)

| = o o & o ¥ o * A FTal e [
iulpnanuANdNRUS LTI Y szaAud sz nsvesenenlusde ARAANENAUE AL

a k1 o ¢ o 1y o = ;oA e o -
guuiiuarannTudnindiads luudasdiaunds 2 Bewduieniu sziutlssansresnanianluside
fauduiusiuguugiiede ludosfeuneudnssiudszanadiounas 2 inauuwuudaduiaaesszuy
n19ign Tnaidn R® i 0.396 (P =0.012) uaz 0.645 (P =0.000) luszuuidgiuyFauwdunen
wazifanauanandy tnesrAudsrainrresne alenlusifedaoNdNAuT T s usag uu IRRNT W
(Pearson correlation = -0.630 uaz -0.803 TusruuiiinAgiun Foudufsouss@nannua )
Tuansnguu)iidaninaidsavseseiulszainsueaenlundausaoududuinslunlsmnaes
(flounds 2 new) Harnduiusuasfunldufiaouduiusludwonsdenananlusnds Inafar R
WinfiL 0.236 (P =0.066) uax 0.0.167 (P =0.131) uazHA1aUANWUS Pearson correlation nffu 0.486

uaz 0.408 luszuuiiinAaow)FeudaReI UATITRANATNATAL

53.1.1.3 3asaiaanIsAnwIANNUaINRAIgLasnadnlssrnsrasnantanlusideluszuy
HAdunEay
mwwmnumamwﬁmmmmLﬂufmﬁﬂﬁwu‘lusxuuﬁmﬂmuv_lﬁﬂumnmia?ﬂm@ 86 1iin
(Falimeamaiinlud (new species) uazfininyulsemalnenlua fausn (new recorded) (fiavani]
:4@mﬁ']mumn{l’ﬂﬂ’lﬁ’fﬁuﬂ’umﬁﬂLLunﬂnﬂmmnth%m‘nmg TngnisreeunasanaaazaAtiuniglu
gﬂLLuunwﬁﬁuw"lmﬁ‘ma?l.ﬁﬂﬁwﬁq'afhﬁﬂﬁuﬁu'lwfiwﬂ?zmﬂGﬁﬁh%ﬂﬂuz’i’o) AATIAINIRINUATE

) e =

(Shannon diversity index) tn1nu 2.39 Laz 2.20 ?:UUﬁLQﬂmuVJG“ﬂuL‘NLﬁﬂ’nm:ﬁ\mﬂum’mﬁﬁﬁu Y

o o

ArlndiFesiunanisdnmiidnenulussuulnsinsasuasidgniiifevaniismilniese e lu
anulln Eucalyptus grandis uae @2l Pinus  taeda TullssimAusn3alAdainavainuana e
me‘lumjuf‘:ﬁ‘:zﬁu 2.06 uaz 2.45 warfiduauTiafiny 65 uaz 75 TRARIMNAISL (Flechtmann et
al., 2001) Suuziinteseaeniundsin lusruu s Seuluiuinalaflaind@oeuiing
1mzuuﬁmﬂﬂ'1ﬁum?:ﬁurﬁfma:ﬂﬁLﬁﬁq‘luﬁuﬁmﬂﬂqmwﬁw&m%m‘lmiﬁﬁé’ﬂmu 98 uar 69 1iin
ANARIFL (Hulcr et al., 2007) @fhﬂﬁﬁmuluﬁuﬁﬁqn@i’mﬁmﬁmﬁmﬁwmnumﬂqqﬂdﬂui:uuﬁnﬂ

AUy FEuAaudaenIn (Shannon diversity index: 3.47 uay 3.46 MNAIAL) AFTTiANMAINUANE

- a o a o ay VA = 21 o a
’Il’r]\m’ﬂﬂLﬂNTU‘é‘L‘ﬂﬂ'lui‘zuuuL’Jﬂ@Qu‘VjLﬁ‘ﬂuL‘nGLﬂﬂ’JNﬂ’m’m'}WL‘NNﬂN mLLJJ‘J’]‘*I’IuQu?J'E]\‘IN’ﬂﬂV\WU'lu
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Y v !

AudenanazuInnidntasieiiiflasainnisnszatsvasutadluuiazsialudsangianannian
wnndrdainalfanddaiianumindenluszuulnasouFeudadaaigandr luszuuiinayFaud
NAN

wadnuszansresnasenlunde lusruuiinAaow) Faulan U TUAIA NN AGEAARES

1 v ¥ v v

funnwasuudasaninaanaaliun tunanindu gomnlussanududuims  wanisdnsnluniail
1 13 | o d’l’ nll ‘31‘ d'dll v d’l’
AaudauANFANIRLNANITANYR4 Huler et al. (2008) luRufinaugmn uasiunau lwanfouiu
(Tropical zones) (TULTEIMALTNTA (Morales et al., 2000; Flechtmann et al., 2001) wensliilel (Beaver
and Loyttyniemi, 1991) unuaniile (Madoffe and Bakke, 1995) uazniaide (Maeto et al., 1999) 7
naAsuulsrzdudszmnsreseaenlusds lifzU uwuuuiuew vie ldulfauulawmuggnia

Hulcr uazAnLy (2008) Teudndanenizainidluulas (WFFaunen) luudscdsanig (Lis
59 uazU1Auila1Tzdunn) Handnaranisidasussavdssensuazailauasaulu (species

. al 1 n=lI [ % o Y
composition) tesnanianiusidannndnslasuutlasiaduainianiuggnia Tunensadudaaly

?, a’l’ 1 o | al = all = 1 © YV o

nsAnE AT AN usdanATacuy Fawdunscuasidanan it lidnruzentalunl s
uananaiunnnln uazAedsiadugleinianegnugfiuazaenduduingliuansdiaiueded

@ o o a

Taddyneadiszud eaassruunislgnuasnisianunlsssdulszansaesnanianlunids ld iy

SNENAAINNN T AEULL TN INEINIARINGANIANINNNGY TneanizatredeanBuaninduss
o (nit 4) T Fnnninduieunsinsziudszanng 2 Heuazdavanasiessaulszansresen
oulusds FaBinonindu (dudeaiuguugi) ugaeiananaazliinalasassienuduredlide
Ms¥nsEALAIAY (desiccation rate) MWlinenldvnie uasinaseannudidalunisaieiines

wanluige Walszmnsfugnildnsnsseamaguuaziasyiivinauasuaasiasiveananivluiney

¥ i
=3

e 1Y M seduiseansgean mmmé’mﬁu%é’uﬁwﬂmmm Huler (2008) #15291ANUaINUANE
uazszAutlsransravnanenlundalussuuiinalduissaAunuunesgn Aaudndaaludiiangs
: G o 4 da o A N a = k1 o & ) = ao ] 9 o
s luuiiAaaiy Wesannthaundacududuinsgandiuardguugiaindidana ligmns

o «al o %

nMaszmeresliAnaninFaldnsnisudis (desiccation rate) /1 nemlszauANgnTalunsaineiige
anaurasliiduiladadrdysaniudnialunisaieiaesweaeniundy Wewinuuadlunguil
11 liRAAINTUGY (Beaver, 1989) WNNTANABNNTIATYIALIATB951B U TMANTRIUNAY (Francke-

Grosmann, 1967; Batra, 1966; Beaver, 1989)
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a <l ° ' o
5.3.1.2 1tiarasnananlusiienidvinaiediusiig g 1aaniEey

uan1sAnuriazesnenenlusdeidinaindousine seamdeu (e fsden &1du uay
1Binsetunaania) Tnedsiusetwinonsg %qmnmuﬁu‘ﬁ'w; Foufifidasseniadinaiaaes
nan (4 ﬂﬂ;\z) Lm:@’mmﬂﬁusTf:fﬂtmeJm:Nﬁaﬂﬁﬂmndqummﬁun‘ﬁ#ﬂuﬁmmLﬁwﬁwmﬂ‘fm LRNIZAENN
f9anuHaTiinaniTe Phytophthora palmivora (3 ﬂ%a'luqe}ulu)

AnuansdmAanLuNaedIus T Rafida T asnguaniIdinaredausing reaFuy
\¥un Microperus  undulatus 7421 3,378 siaAmLilL 51.58% TRUNATIMNAT IR LA et At
sa9namn lAUA M. nugax A 1w 1,451 saanalilu 22.16% Was E. fornicatus 1,386 GnAnLTu 21.16%
(A19a7 6) nemenlun@esiia £, fomicatus wusnniugusuan atndlsfinuneatiaiinudy

MaeLisnnukaniiaandamuinigauazataianuddyindidesiuneainuninaesduduum

2/ ]

wanenTUsEuTin X, semilis WHATWIULREIAEN 225 F1 (3.44%) a8 lsiR1N uNAITRATAn

]
¥ <l =

PuflunnasdngdrdnifiesarnwudvinaregsuyFaunidulsrainide s ivasstdaing1a8udn

q

[}
<l

Yy v a o a v o a - Y . .
$195u unaveiiadug AdvinaesesunaniinainisaluyFeuliud £ interjectus D.
quadrispinosulus D. biuncus Waz D. pseudocupulatus

nanisdsaanudnenenlusidFafianwuznisdiinarey Fauluaudneuedos ieldud

]
Y = v adada =l

ansnzusnidvinaraauesd R EInremGeuliun NsaatFiouiuanremann Tneasdy

dinansudunulauidaiuaisu Avinesdainanelungaazmeanisividesainnisidvinaaees
v ' ¥
uaaflunissinvieandeaiuazensesiv wananifianunentiln £. fornicatus inanuLFian

o P o o a o §ya o % | o a a . P
ﬂ\?ﬂ]‘ﬂﬂ‘ll'ﬂxw‘!LTﬂUIHﬂﬂHmtﬂQu?ﬂUﬂ\W\’ﬂMﬂ\if«f’ﬂﬂGl’]f.lLL@ZI‘LIVJLﬁ‘EIuLL‘I/Nm’]EILL'ilEI\iﬂ\?[’*lﬂﬂ\i'ﬂ%J nanandau
4' v ] < ¢=; L -1 a 3 £ % ¥ o 4‘1’ a 1 1 ° ¥ =l ]
uqummmﬂnLiﬂumummumLmnmmmmuu@:‘lﬂumummnuwumuum‘l.um‘lumunLa‘ﬂumﬂ Wt
dl' v 3 dl a ] j" ¥ d’lj 173 o <l } 3 dy ]
LN‘ﬂN’ﬂﬂLﬂﬂﬂﬁﬂﬁﬂiﬂ?:ﬂtﬁud‘ﬂtmﬂﬂ’]ﬂ’]ﬁ‘Lu’]’ﬂ’]ﬂL‘ﬁ‘ﬂﬁ"]Lﬂﬂ1ﬂ1ﬂ‘)’1L‘ﬁ'ﬂ?']L‘II’IVI’]@’]EIVJL?Eluiﬂﬂ’]ﬂ?lum’lu
'Vl’N’i"t]ElLLNﬁﬁLﬁﬂ@'lﬂ’]?L@W:‘ll’ﬂQNﬂﬂ ﬂWTLﬁqﬁﬁﬁﬁﬂﬁﬂHmzﬁﬂﬂﬂ N’ﬂﬂL?JNI‘IJ?L%EJQSL%’]VIOWQWF;IU?‘LQM?@EI
o a 4 vy | ) g .
uaifinansawelsaitlsiunisasnuinlauniianvsainia Phytophthora palmivora WAy 19m9 @

suyLdnuiewalug Tnaunasszidminaraudoneeunenvesunadudonlvn uasdneosiann

]
o v < =

t 1 v %
nandiviiasiaessunFauiinnsludg annisudaiiv aanisriauiveatunau Inaly

dl 3 o t

v o : o S L@ =
nsAnARil IAifumetnunadlunguusnuniga esiniwm Geuniiusetdoulvgiluian

1 1 ) v 1
a a
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‘J a [ k74 o <l < 2 acd &
19197 6 TUA Lﬁ‘mmu.amm:rm:mummmmmuﬂmvau‘llmwﬂumunL?ﬂuﬁnmmmﬁmu

OGN VAITES

) U % ANWUTNITLAMINAE
Microperus undulatus 3,378 51.58 PB, FB, L, DT
Microperus nugax 1,451 22.16 PB, FB, L, DT
Euwallacea fornicatus 1,386 21.16 PB, FB, L, DT, DW
Xyleborus semilis 225 3.44 PB, FB, L, DT, DW
Euplatypus paralellus 29 0.44 PB, FB, L, DT
Xyleborinus artestriatus 24 0.37 PB, DL, DT
Euwallacea interjectus 15 0.23 PB, DL, DT, DW
Xyleborus perforans 11 0.17 PB, FB, L, DT
Diuncus quadrispinosulus 7 0.1 PB, L, DT, DW
Eccopterus spinosus 6 0.09 PB, FB
Xylosandrus crassiusculus 6 0.09 PB
Scolytoplatypus brahma 3 0.05 PB
Microperus spb 2 0.03 PB
Xylosandrus mancus 2 0.03 PB
Dinoplatypus biuncus 2 0.03 PB, , DW
Microperus sp6 1 0.02 PB
Dinoplatypus 1 0.02 DW
pseudocupulatus

6549

PB=pruning branch, FB=fresh branch, L=limb (small branch), DT=dead tree, DW=disease wound

WauFaufsunanTiaauaInNIT415alR8R LAZANNALANLAANBERANLITTNAYINILANFNY

Au Inanantinruannnisiiufaatelnensenvarngianudasninlunisdansaaloaldiusn

waanNeaad lnaidndouradnanieda nTiiniied 0.195 0.201 wax 0.077 wWafifulunanaiia M.

undulates M. nugax Was E. fornicates mua1aL Tususinantiawmuinuluiuinueasansaadais
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AUIN X. mancus X. perforans Wax X. exiguous nwuluFurudasnnlunisiiusietnadaanss
iuAea e Inanurnennsd nailinlunisiiusiet1elnemnsaified 0.03 0.17 waz 0.00 tesidu

ATHRNGL (AN9197 7)

-

o o

o P s  a ] o Y  ad -
AN 7 LLE“?JTLILWﬂuﬁﬂmu‘ﬂ’ﬂ\m'ﬂﬂL‘ﬂNTU?L"ﬁEJ'HumLmu"l’mm‘;‘ma")"lmtl'lﬁﬂUGmLLﬂﬂﬂ@ﬂ‘ﬂﬂ WaenNId

Wiusaatalnen
TUR NUANLRANRERR (%) inusat1alnanse (%)
Microperus undulatus 0.195 51.58
Microperus nugax 0.201 22.16
Euwallacea fornicatus 0.077 21.16
Xylosandrus mancus 32.817 0.03
Xyleborus perforans 20.641 0.17
Xyteborinus exiguus 9.921 0.00

nan1sAnuansliiiudnfudnuasnaaedilss@ninnanlunishivganensiinidvinans

dqusine 20 Geulnanse WeedudnlutFnuiintemimuncan iuiindsndn vieses

uaaNIEe Inednwusfinatetsatutalfainassanve dsrnisusnueanaaed 95% @14l

b

aansovitefilsr@vanmanlumsiganesiaaniin fauasiinenuineaneasediluasigei
sz AnBnngelunisiaganenienlusifia (Moeck, 1970; Schroder and Lindelow, 1989; Flechtmann
ot al., 1999) atislsfimudiseudnenianius@aureefiind sensitivity AnsaueaneaafiuNeaTia
Xyleborus grabatus Imﬂuﬂmmﬁmﬁmmmﬁq@m‘lﬁﬁ‘imaﬁmmﬁmmn Manuka oil (Hanula and
Sullivan, 2008) atwlsfinuliissaudmentaseiiniaon seulvseuaanagad 95% asiag
unntieeiedln wilsneudueaneand 95% ANIT0ANRANBRTHR E. fornicatus & (Haak, 2005)

° ar

agsznisiaeniulllddneaindliludmgdiAoyarunsoiufarrlungu Kairomones  figfulds
andaateaninluaninzirian Selsznaufosansuatengy 14U acetaldehyde, acetone, ethane,
ethanol, ethylene Way methanol (Kimmerer and Kozlowski, 1982; Millar et al., 1986; Holzinger et al.,
2000) u‘%«amﬂumﬁu phenolics compounds  l1u 4-ethylphenol,  4-ethlyguaiacol, and 4-

propylguaiacol lunsilrasldidulsa (Ockels et al., 2005) fauiiluld ldnuenieniusdaataldans
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waneriiaganiulunismsrwmiduliimansanlunsdinans iaannnsdanaluan wudam
walinduiReatu Ieluulasguns 6 (1w 1, $1nead dmiagams) fumiiRasaiudnegind@es
TusiunEau (10 Lum)*7'1'Lflu‘[?m‘ﬁmm‘iﬂum’mm%ﬂ P. palmivora wariinentila £. fornicatus E.
interjectus uaz X. similis nuaurandiateetnelsfnalugatinansangranuneatiamaniitas

nlunusnuaaneged

= A’ s -~ =4

5.3.1.5 nsUszifiuiliassuanuzunasdngaasnananlusidelussuuioagiundeu

anuan1sAnEwudineslaniusi@e (Col.: Curculionidae; Platypodinae, Scolytinae) dmiflu

al a . 1 ¥ o A‘ <l A:ll o  ar 1'% I 1

unadAmngnFauTin secondary insect pests daulugjaziininarefiwBeuinndandn videne v
duiidvinareieandaulugiidiiiaefivauadnduanaimsaiainldfamaduaia luige wie
gaudinaneasiuus linlisuy GeuneluwiniviedvinaayFoundsanny Fowdulsaann
d’l’ :/z = a; o R . 1% t v .
TDTT FINVNNDATUR Euplatypus parallelus namlu primary insect pest lumuﬂi:@mu (Bamrungsi
ot al, 2008; Boa and Kirkendall, 2004; Sanderson et al., 1997; Philip, 1999) uslun1sAnmasail
pudnengindansznndinaayFauluanene secondary insect pest inuiawidnazwuitlu
uouRnud iwudvina ey Fuunanysaiudaue

tawidnemeniunds lussunfinasauFaussdnduunaidnglssinn secondary insect

£
| Slaga

vest alsfimnunasnailiianndrdgyluudnndudnginiliasainanvguanedsenisdoniu
Fun nsdvinanesiuy Geuiany suudausaviesgnaliiniazindundesdus) 2asnamanlunde
fudnliifanisdvinaradireadesanvalsasnuirlaunirluGou (aumsannide Phytophthora
X o al \ \ o P a o & o '
almivora) Al ulsandenansznuetIaguusIsiay e 1HevainyTeuiuiunaunesilgnasing
winanasauuesialsaiinin yizaudiulugiazaruetinemmnia winldaunsaineldatrsiurosi
IsznshaeamdsannyGewidulsasnnilaunivielsndu itusdguy vieetgnialsianiozeian

=

Y \ y 2 . o X
INNITUILAY N7 RNasg1reeNeslenTusEaasiiuAu@aunauazisa lidun Faunsudqaau

q

azaneluign uarianudulddineseniundefidinaerduuidulsaenaindenfiasi

16 Usznrsharnlugninzuandaunaniozanniaulslsu

Rl

314'] Tmeniady (mechanical transmission

be

©

4 % ' A " e 2 o 2l Y (%

7AN1TIUNRUAITENINU T UNANENINTURIRUINDAFN DU TN m’luummLﬁﬂwmmmmmu
o ) . PR 0O 2 a -1

1911191918910 secondary WU primary insect pest 'lmfw-nLf]ummﬁnmLmzmmmmmm'lunquu

189 lNATe
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< a v o o
5.3.2 NISLAANTUAUDINUANLNRANHIAINNAINNAETRINAALANILSI T
TunrrfnAuuaInuasLasinaNseAul sz ansresNananundavalan ldiusnaas

ngudaeiuldun nguusniudnguuuusine Mldueanaaed (95%) ilua1rAsga (ethanol baited traps)

)
o o

1138 active traps FufufuAnIFFuANliengagn (U Van trap ESALQ-84- trap Multipte funnel trap
Slot trap Drainpipe trap waz bottom trap 1flusiu wazngnnaesliuningu passive barrier trap L1u
flight intercept-trap (MMW13) window-trap WAZ sticky screen trap Taafufnngunaasiiinnnl4iing

Ingan1zat19ielun1sAn A NI LLNTeL seTn s U s U s ud NANANNTWTRN TN TAN Y
a

al ¥
antaldan

17

d‘ ] =l o 1 -3 [ 3'/ 3 ] & o
UWRTZNITIARDUNTBINEA walundeluseiuuilas 'amqbl?nmmumnmmqnqum’mnu

o

, . oy o PRPRE S a - & PRPRIE S a
wAnsieiiL 1el ethanol baited traps Hdadnialunsdifinundnmdawndn wialunsdinnunAnmi
FaansiFauweuiiausaiiesiuin Wiudn A ludrniansesnisdns i Asganealudenuig

2 . - rﬁl - .3 1 a
In&iALs (over estimate) uaziiAnivaasuaanegedduiuartieganentuagiuiAn1srean ludiu

U

= ]

104 passive barrier traps Hiadluwdnsliuuasiidusaunuluwsazdianiie uraside@alunites

fi31uautiat (rare species) W3aN1T1NALAN

o
il

UNANE (under estimate)

nssuunad e uutasiiuly Tnsenize9Eauuag

e

=L

o 3 = 1 -] 1 ar
unuaniiulilauanalinsaunguiize limanzauiu

5, .

[

NW#14 Flight intercept trap AlflunsAnsuanianiuside a) fudnuuuusnililnarafiniulu b)

uuufnlpeinanainfuduiszuiunaaiindnunasuazaziraafuiinwillesiuassiuiingziiu

JATUE AR

]
=

-El/v [ % ' . . -34’./ al Yy o o da; o
uanandiusnlungu figt intercept traps Hfaiidedninluirasrasarsialinlilunisinm

ananaaesaateunatuasilasiuldlunasindeslineanivetvdaiesasinduunaaiusees
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watuu Wasanansiadnlddaulngazasannldliuiu vieansiaiinaunsnasaniwiuszay
198U 11U ethylene-glycol  ARTIATuwRUNlasaldluBuiaman nsldiudnlunguilaznd

1 X dda P ¥ o Py o 8§ w
ﬂﬂalu']u']ﬂﬂluﬁluwuqﬂﬂ“dumﬂijn Lu’ﬂ\i‘ﬂﬂuﬂﬂu@ﬂﬂ RAINANTIAN TN AN TWUBILLN AN LL@:VHIMLLN@\T

-

witlesauennunnisawnTia

Y v 1
TunsAne luafeiifidwnannu nasld flignt intercept trap ftfyunuiniasanizatineiialu

¥ t
< Pl

= a o i// a‘l’d 1% o 1 % g o =
damaiia desarnnisdnu e Sudnundnm luaudwndnldun 4. guns 4. gowgfanil uaz a.

UATAIEIININT Teag e inaanuuIInedaasraIuAIung nenesvanuninan (480 flaiuns) vin

o o

Widasarialunaidunellifiudosthaiiasainianldeaege Asiuuascaznanlunisifiusatiiuiie
o < o < dll 974 dl [ %

ATLAMUA 1 Reu Auunszaznan 12 weanie lilddeyaninfeuulasssiuiszrnsresnenian

Tusidelusand szuznaraviudnfisnouuiuly i liluggluwinduinnawndeutresninasllite

anasriFnmanwunasin Wunasihdes llarwnsoduunaiin i luensimeaiulugguisainia

3

SauULAZANTUANANE AN I dNsLAT SR an TN LNa T MERUNNA N T la N nuNAs A LAY

b4
ar a

unasnan ldneumiazgnuaiuaunn anawsianavininsldiudnaie lidussasinarunulai

dl. ¥ v o/ ' . . e o v o .
ANMNINNNZAN INBVALVNULDAREANNATNITRN flight intercept trap AtzERae 1éitin window-trap 1U1M

U

NIRTFIU 23x23 LIURINAT (Martin, 1977) (MW 14)

tvt'
N

N A 14 TUAN window-trap PUIANIATYIU 23x23 ITURINAT (Martin, 1977)
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sandasldaaanarafinauim 250 Ha D UnTUE A TN AL LA URDAANTITINE TR
asiailifneaninuuasun dmaunu Tnenaaeandusnatiafinaiosiuau 10 fudnluusazulas
NARES UL 4 LLaIMARDY N@miwmamﬂmngdﬁﬁuﬁ“ﬂmﬁmﬁqnmqﬁﬂ‘izaw%mwﬁ'\mn Tdaunsn
nsrgnAlddneuemealundouasunaeniingu uaauy Sewdedaniitau Runasdiaou
s 1 Feduauriauardnunense fusnsaGeuiiAAannndtaadueie NeATRARAN
fuldnananisAnen 4 e HiRes 5 18 dowluglugdefinuninannnisdnmndasfudn
LOANBZLR UATITUILNEARRRLANaRE 0-3 FaseiuAnseRau

AnHANINAREALANIA RNz AN N Tt AN A NMA IAN TR ALNAINGHNE A
anlus@eiaesrialdun Ethanol baited traps lugtluniusngg uae flight intercept trap 1ae Ethanol

& o ar

baited traps aunsnldlEAunlunsAn A unainuanenegile uiidesinlunisdnmaiy

s uduEa B eusiasannataauvun uui I E i waounwduiuiade uas ldnsu

gauaRUARTUANURazTuFnA1nTnAsgauuasls Tudiuaes fiight intercept trap aunsalinulédd

1l ¥ Y

Iun1IR NI AL L LER U e Fouifiey willdedesludiuaesnttuziazaisiaililaaiu

|
) [

] dll [ n; 1 v v 1% IS o ar ~ dl % °I i 1 a; v a
s dlesracunassainatanudtnedu uazidadninluGestuausini ldataninitAnuriae
TR nuiane lwarnmsdnsueseniuads luddvduludssmanaaide ine ldiusnatininudni
Srunnaiintesnanenlusdeluisiniug Xyleborini (Ren 31 1l (Maeto et al, 1999) AMuiuaile
o 1 al g 1 k% 0' d’ - ar d‘l dl ¥ -l 1 t/ d’ldl o
Fnaniardeutesdieieufaufuiuilngifes uns@neaeilininu 63 8ia uaznisAne

1 ¥

984 Huler uazany (2007) WilszmantiilaAtinwunenlunguilic 84 1ia
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4 agduan1sAnE

o o

Nam?ﬁnmmmumnummmu,um'lunzg'uuﬂm'lu?:uuﬁmﬁmwﬁﬂuﬁuﬁmmm TUNT
g1 571l uaz uaTATsTINIITNLNEAARINgN AN nemiyeluaed Bostrichidae  (Coleoptera:
Bostrichidae) uaaamnluside (Col., Curculionidae) Tmﬂwumm"ﬁqﬂ'ﬁmu 17 1iauaedtion
|#ur n9dtiae Bostrichidae 4719w 10 16ia uay 29Atias Dinoderinae UL 7 11l Tmﬂuﬂmﬁmﬁmﬁ
dnfluafiauluszuuiinAgauy GuuluiuiiAnmni 1 1aldun Xylothrips flavipes (lliger) InewLxaA
1in 56.77% mmu@m'l,un@juﬂ Favam um“ﬁymﬁm%‘uq finuluBunureudrannsessani 5 1iia
§un Sinoxylon anale Lesne (156 §ia 12.97%), Paraxylion bifer (Lesne) (103 51 8.56%) and
Xylopsocus radula Lesne (88 §9 7.32%) Dinoderus favosus Lesne (68 B2 5.65%) Waz Xylopsocus
capucinus (Fabricius) (52 #1 4.32%) LasnunanenTunBeeanniafudaetnelnensauay Miusn
LEANBEDR 95% WLNBASLANTIAY 23,498 #a aannaifiudaetinelnense 6,591 /1 uax 16,903 M
anfusnueaneaed sSuuniduaundnaesadtias Platypodinae 7 ana 18 1la wazanninuegaed
tlae Scolytinae A1UIU 18 @NA 68 TilA sunementus@siinulussuuiinagow Brwiedu 25 ana
86 Tiin miﬁnm‘imﬂ'l’ﬁﬁuﬁnﬁﬁLL@@ﬂﬂaﬂﬁLﬂumiﬁqqmwummLfauimﬁwﬁmLﬁuﬁmﬁmﬂﬁuﬁﬁmiu
n3Agiatl Scolytinae léun Xylosandrus mancus 4 4w 5,547 fanmilu 32.812% Xyleborus perforans
3,489 FAaLilu 20.641% wax Xyleborinus exiguous 1,677 GAALlW 9.921% uax vikafinluiedtion
Platypodinae 'l&un E. parallelus 1,171 faAnilu 6.928% dndnuaanesailasuiadaiaandy
70.307% mﬂquﬂmfﬂu‘fuﬁﬁﬂﬁwu%wum 'lu“nru:ﬁ' Microperus undulatus (51.58%) M. nugax

(22.16%) wa E. fornicatus (21.16%) FnflunantiaruainnisAne inenisiiufAqat1eRaRLNadn

Maneinems

v
a = '

A@ALSLIUNARRBTLAN (Nea/fUAN/FeY) 18aNenTYaiiav NuAnsNatialTEd Ay

|

a g

ata InelugauyFeudananiien 6.19:0.84 fa (mean + SE) sndAadeluasuyFuudananded
AL 3.83+0.32 i atailtedAoynieaiia (F=3.53; df=22; P=0.016) Tuanizilunenienluside
Liflaouuansneszudneszuunislgn TasAdss wiunenentus@esetudin (nas/musn) luai
yFuuidenanilen 58.4:4.66 i (mean + SE) wnndnAnadsluaiuyFowdaandeilamiii
54.29+4.49 fdntieauarlifianuuanAvetidad AU NaTA (F=0.202; df=298; P=0.695)
' 1'/ a’l’ a A dl o [
uaslunguuanisnenlgauasreneniundaiininulfauulasseiudseaing (wadmlszans)

1'% A [ e; :l/ ’ol =
ANgenIa uazaanpdesvieduiusiunislfauudaeanimerniaieliinnuinedl gumgil uaz
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nnEudning Tnaneniqaiidassdnlzmnsggaaenivluiuuazlanoggru Tuyusinenenlus
Fofleounanluseull nundalanagguu

anHANTANE NAMRgeINgudRITuwaAngTiia Secondary insect pest usinanlunguan
autus@sfilanauazuic MinlunisaiwanuidamannyBauinnd uaziianuduiuivedingm
a a IS -1 ] 1 1% < o a
FudnlunsdresnaduninzaesdemnaimnveddsamnuirlauuilzaieusluyGuulaelby

FrannsiinszauA UL N TN aeraaInanwaInI Al sou vienssrLInTaIINas

FINDL
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Abstract

The xylophagous powder post beetles of the family Bostrichidae are serious insect pests of
forests and forest products. The tropical abundant beetles also play an important role in
decomposition and nutrient cycling in tropical ecosystems. However, the ecological aspects of
this environmentally important insect group have scarcely been studied. In the present paper
we investigate the species diversity and composition of bostrichid beetles associated with the
durian, a perennial fruit community, examining different durian cultural systems and micro-
climatic factors affecting the insect community. Twenty ethanol baited traps were employed in
ten monocropped durian orchards, and ten traps in a durian orchards planted mixed with other
fruit trees. In total, 17 bostrichid species, 15 and 14 species in the mixed and mono-cropped
systems respectively, were collected Xylothrips flavipes (56.77%) was by far the most common,
with four other bostrichid species comprising another 34.41% of the total. The monocropped
durian orchard had more beetles per trap (6.19+0.84 (mean t SE)) than the mixed crop
orchards (3.83%0.32; F=3.53; df=22; P=0.016). The seasonal flight pattern of bostrichid beetles
in the durian orchards was bimodal, synchronized with the local climate. The first mid-year
abundance peak was found at the beginning of the rainy season (May - July) and the second
peak occurred during the final weeks of the rainy season (November - January).

Introduction

The bostrichid powder post beetles (Coleoptera: Bostrichidae) are the insects of economic
importance in the agriculture, forestry and forest products industries (Rai and Chatterjee 1963).
They are well-known destructive pest of dried and seasoned sapwood and wooden artifacts
through the boring behavior of both adults and larvae (Creffield 1991, Gerberg 1957, Peters et
al. 2002, Akhter 2005). Bostrichids, member of the subfamily Dinoderinae are notable as
destructive pests of bamboo, rattan and their artifacts (Stebbing 1914, Sen-Sarma 1977, Haojie
et al. 1998). A few species of particular subfamily such as Rhyzopertha dominica Fabricius and
Prostephanus truncatus (Horn) cause considerable economic damage to stored grains (Hodges
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et al. 1983). Some bostrichid species destroy plantation trees and are considered as important
silvicultural pests (Hutacharern and Choldumrongkul 1989, Nair 2007). The insect group also
plays an important ecological role in nutrient cycling in plant communities (Harmon et al. 1986).
Xylophagous bostrichids infest weak, newly dead or dead parts of trees and over time render
the wood into a fine dust. The damage created by these beetles also provides openings through
which decomposing organisms can get access to living wood. Recent bostrichid studies have
focused primarily on two stored product pest (e.g. Borgemeister et al. 1997, Dales and Golob
1997, Holst et al. 2000, Hill et al. 2003, Hodges et al. 2003, Edde et al. 2006, Fengyou et al.
2008). The other researches were contributed to an important wood and wood product pest
(e.g. Creffield 1991, Ho and Hashim 1997, Peters et al. 2002, Sittichaya and Beaver 2009,
Kangkamanee et al. 2010) and on their taxonomic features (e.g. Beiriger and Site 1996, lvie
2002, Liu et al. 2006, Borowski and Wegrzynowicz 2007, Liu 2010a, b). There have been few
studies on the ecological aspects of this insect group. Pioneer research on the ecology of
bostrichids was done by Stebbing (1914). The author has reported on the seasonal occurrence,
local distribution, host trees and natural enemies of each bostrichid species of economic
importance in Indian forests (Stebbing 1914). In Malaysian’s Kalimantan rain forest, a recent
study found that the powder post beetles were primarily of the species Xylothips flavipes
(Illiger) (Guhardja et al. 2000). In that study, the author suggested that a provided suitable
wood material (newly dead branches and wood with proper moisture content) regulate
abundant fluctuation of the beetles. In Thailand Sittichaya and Beaver (2009), Sittichaya et al.
(2009) and Kangkamanee et al. (2010) reported on three false power post beetles (Sinoxylon
anale lesne, Sinoxylon unidentatum (Fabricius), and Heterbostrycus aequalis waterhouse) and
one rather dry wood prefer true powder post species (Lyctoxylon dentatum (Pascoe)) were
dominant in seasoned rubberwood sawn timber infestation. The abundance and composition
of bostrichids in rubberwood sawn timber were also fluctuate depending on season and
available of a suitable (moisture and nutrition content) breeding materials (Sittichaya and
Beaver 2009, Kangkamanee et al. 2010, Sittichaya et al. 2011). The effect of both factors on
abundance fluctuation was also reported in stored grain pest bostrichids in natural and semi-
natural habitats (Nang’ayo et al. 1993, Borgemeister et al. 1997, Grove 2002). In Brazilian
rubber plantations, seasonal flight activity of bostrichids was fluctuated_unimodal with an
abundant peak in dry months from June to September and October in some species) (Dall'Oglio
and Peres 1997).

Previous ecological studies of bostrichids at the species level have mostly focused on two
stored grain pests, the lesser (Rhyzopertha dominica Fabricius) and greater (Prostephanus
truncatus (Horn)) grain borers (Nang’ayo et al. 1993, Borgemeister et al. 1997, Nansen et al.
2001, Edde et al. 2006). In tropical Africa the abundance of both bostrichid stored product
pests were fluctuated seasonally (Rees at al. 1990, Borgemeister et al. 1997). Earlier studies
have suggested that short- and long-term climatic factors (Cogburn et al. 1984, Nang’ayo et al.
1993, Borgemeister et al. 1997) and the availability of suitable potential food sources could
explain the seasonal dynamics of the beetles (Nang'ayo et al. 1993, Nansen et al. 2001). Flight
activity of both species has been found to correlate with temperature and relative humidity (in
relative to rainfall distribution) (Flinn and Hagstrum 1990, Nang’ayo et al. 1993, Dowdy 1994,
Tigar et al. 1994, Hodges et al. 2003, Flinn et al. 2004, Omondi et al. 2011). Long-term climatic
conditions have also been found to regulate insect development and consequently the rate of
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population growth (Subramanyam and Hagstrum 1991, Hodges et al. 2003). In the short-term,
climate has shown a direct effect on the_inclination of the insect to disperse by flight (Fadamiro
and Wyatt 1994). Climatic factors, especially relative humidity and temperature, influence
bostrichid abundance and population dynamic at both the lower and upper limits of each
species (Subramanyam and Hagstrum 1996, Hodges et al. 2003). In tropical Africa, the
populations were fluctuated bimodal, short after the short rainy season (November onward)
and also at the beginning of the long rainy season (June-July) (Nang’ayo et al. 1993, Nang’ayo
1996, Hodges et al. 2003, Omondi et al. 2010). Other studies have found that a short rainfall
with raising temperature lead to a rise of the P. truncatus population. As rainfall diminished in
the summer or intensified in the middle part of the rainy season, either moisture condition
became limiting and populations dropped (Hodges et al. 2003, Omondi et al. 2010).

The purpose of the present study was to contribute to the knowledge of species diversity and
composition of bostrichid wood borer communities in perennial fruit orchards, and the effect of
different plant cultural systems and climatic factors on the bostrichid communities.

Materials and Methods

Study areas and study Sites

The study areas, all located near the eastern coast of Southern Thailand, have a typical humid
and maritime tropical climate. The region is dominated by large and continuous rubber
plantations (1.78 million hectares (Rubber Research Institute of Thailand 2006), interspersed
with oil palm and fruit orchards, also valuable economic crops in Thailand. The fruit orchards
are mostly planted in inland areas close to the central mountain ranges, which are otherwise
covered with tropical rain forests. The study sites were selected from the two main durian
(Durio zibethinus Murray) growing areas in southern Thailand, Chumphon Province (zone 1) and
Surat Thani and Nakhon Si Thammarat provinces (zone 2) (Figure 1). In zone 1, durian orchards
are planted in large and continuous areas with a typically mosaic character of monoculture and
mixed durian orchards, while zone 2 is dominated by a single orchards. The studied areas are
approximately 200 km apart in distance and have similar weather and climate, which is typically
warm with moderate to high humidity, and features two seasons: a hot and dry summer (from
February to mid-April) and a rainy season (from mid April to mid February). The climate of the
region is mainly influenced by the southwest and northeast monsoons. Each brings heavy
rainfall to the studied areas, the southwest monsoon at the beginning (mid-April-July) of the
rainy season, and the other monsoon at the end of the rainy season (September-December).
The rainfall of the studied areas was 2,078 mm, average temperature 27.3°C and relative
humidity 81.3% (Meteorological Department of Thailand, personal contact).

Site selection and insect capture

Durian orchards larger than 3 ha in area, with trees more than 15-year-old, of approximately
similar structure and physiological status were identified, and five durian orchards planted in
mono-cropping (mono-crop) and five with a mixed cropping system (mixed-crop) were selected
from each study zone. The species of other fruit trees in the mixed durian orchards were not
fixed, although most mixed orchards in the study areas have durian intercropped with
Mangosteen (Garcinia mangostana Linn.) or Longkong (Lansium domesticum Corr.). The
selected orchards, both mono and mixed, had mostly closed canopies. Mono-crop durian
orchards had only one canopy stratum while the mixed cropping orchards had two canopy
strata. If only one stratum was present by mixed cropping orchards, the stratum is denser than
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mono crop orchard. For insect capture, a single modified Panel trap was set at the middle of
each selected orchard (Fig. 2). The traps were baited with 95% EtOH and set at a height of 1.5 m
above ground. The bait was replenished monthly before it was fully depleted. Thirty percent
ethylene-glycol was used as a preservative. A total of 20 traps were employed in the 20 studied
orchards. The traps were checked monthly for one year (October 2009-September 2010).
During each inspection, the trap catch from each trap was emptied into a labeled 50 ml vial and
filled with 95% EtOH for storage until further laboratory work. The temperature and relative
humidity from two representative mono-and mixed cropping orchards in each study zone were
recorded using a Hobo pro v2 Temperature/Humidity data logger-U23, Onset ®Computer
Corporation, MA. The monthly rainfall in each study zone was obtained from the Chumphon
and Surat Thani meteorology stations, of the Thai Department of Meteorology.

Figure 1 A map of the study_;eas in Southern Thailand. Zone 1 in Chumphon Province and
Zone 2 a contiguous durian growing area spanning parts of Surat Thani and Nakhon Si
Thammarat provinces
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Flgure 2A modlfled Panel trap balted with 95% ethanol used in the study.
Data analysis
To estimate powder post beetle species richness, Chao 1 (abundance based) and Chao 2
(incidence based) species richness estimators were used (Chao et al. 2005). Diversity, species
richness, and similarity of trap collections for the two cultural systems were compared using
EstimateS software (Colwell 2005). Sgrensen quantitative index and mean Shannon’s diversity
values were also calculated using the EstimateS program. Bostrichid abundance figures
(individuals per trap per month) were log transformed, using the log (x+1) transformation (Zar
1999). Insect abundance between cultural systems and study zones were compared using t-
test. The relationship between monthly trap catches in each cultural system and mean climatic
factors were tested using linear regression.
Results
Climatic data. The climatic parameters, rainfall, under canopy temperature and relative
humidity, were not significantly different between the two study zones and cropping systems
(Table 2), although the mean rainfall of study zone 1 (107.18+59.07 mm) was slightly greater
than zone 2 (104.161275.91 mm). The rainfall pattern was slightly different between the study
zones, as in zone 1 the rainfall records indicated no distinct dry season (February - mid-April),
with dry season rainfall of some 157.90 mm in March. The temperature and relative humidity of
- the mixed cropping systems in the two study zones were slightly different, with monthly mean
temperatures fluctuating between 26-30°C with the higher temperatures in summer, while
relative humidities fluctuated between 75-85% with the lowest humidities in summer and over
80% in the rainy season.
Table 1 Mean climatic data of the study zones and cropping systems. Under- -canopy
temperatures and relative humidities were recorded using the Hobo pro v2, Onset ®Computer
Corporation, MA

Climatic data Zone 1 Zone 2 Mono* Mixed*

Rainfall (mm) 107.18+59.07 104.16+75.91 - -

Temperature (°C) 27.82+1.03 27.7611.16 27.34+1.15 27.53+1.12
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Relative Humidity (%)  79.92+2.15 80.93+4.31 83.37+3.42 82.22+3.46

*Mono=mono-cropping orchards, mixed=mixed cropping orchards

Powder post beetles communities: A total 1,203 bostrichids powder post beetles identified
into 17 species were collected during the one year study period of September 2809 to October
2010 (Table 2). Of those 17 species, nine (52.9%) were recorded for the first time in Thailand,
increasing the total number of bostrichid species found in Thailand to 55 species. Overall, the
number of beetles caught was greater in the mono cropping system (743 individuals, 61.76%)
than in the mixed cropping system (460, 38.24%), although only a few dominant species
accounted for most of the difference. Most bostrichid species were captured in both cultural
systems and study zones, with only a rarely encountered species found in a single system or
zone. Xylothrips flavipes (llliger) (56.77%) was the dominant species in the perennial durian
growing areas, with others frequently captured species Sinoxylon anale Lesne (12.97%),
Paraxylion bifer (Lesne) (8.56%) and Xylopsocus radula Lesne (7.32%). Species accumulation
curves estimated using the Mao Tau function did not approach an asymptote in either of the
two orchard systems. The species accumulation curves showed a faster increase of number of
species in the mono cropping system than in the mixed cropping system (Fig. 2).

Table 2 The total numbers and relative abundance (%) of Bostrichids associated with mono-and
mixed cropping durian orchards in the study, based on monthly counting during a one-year
collection period, 01 October 2009 — 30 September 2010

Mono-cropping Mixed cropping Both cropping

Species system system systems

Total % Total % Total %
Xylothrips flavipes (llliger) 427 355 256 21.28 683 56.77
Sinoxylon anale Lesne 124 10.3 32 2.66 156 12.97
Paraxylion bifer (Lesne) 55 4.57 48 3.99 103 8.56
Xylopsocus radula Lesne 50 4.16 38 3.16 88 7.32
Dinoderus favosus Lesne 33 2.74 35 291 68 5.65
Xylopsocus capucinus
(Fabricius) 21 1.75 31 2.58 52 4.32
Amphicerus  caenophradoides
(Eesne) 9 0.75 3 0.25 12 1.00
Dinoderus minutus (Fabricius) 7 0.58 5 0.42 12 1.00
Dinoderus ocellaris Stephens 3 0.25 5 0.42 8 0.67
Dinoderus exilis Lesne 4 0.33 3 0.25 7 0.58
Dinoderus bifoveolatus
Wollaston 5 0.42 1 0.08 6 0.50
Xylocis tortilicornis Lesne 1 0.08 1 0.08 2 0.17

Xylopsocus ensifer Lesne 2 0.17 0 0.00 2 0.17
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Calonistes antennalis Lesne 1 0.08 0 0.00 1 0.08
Rhyzopertha dominica Fabricius 0 0 1 0.08 1 0.08
Smox.yl.on unidentatum 1 0.08 0 0.00 1 0.08
(Fabricius)

Xylodectes ornatus Lesne 0 0 1 0.08 1 =~0.08
Total 743 61.80 460 38.24 1203 100.00

For estimated total species richness, both the Chao 1 and Chao 2 estimators showed a
stationary line in the mono-cropping system at an estimated 16 (£ 95% Cl = 15 -26) and 17 (+
95% CI = 15-30) species, respectively, and only the Chao 2 estimator reached a stationary point
in the mixed cropping system at 14 (+ 95% Cl = 13-23) estimated species (Figure 3). In total, 15
bostrichid species were collected from the mono-cropping system and 14 species from the
mixed cropping system, although the Shannon diversity index of the mono cropping system
(1.46) was lower than for the mixed cropping system (1.55), which was because a lower
evenness was found in the monocropping system (mono-crop=0.54, mixed crop=0.58). The
Sorensen similar index of both cropping system was 0.66.

16

I+

”

110N crop

6 - mixed crop

Accumulated number of species
=

1 2 3 4 s 6 T 8 9 10 1 12

sampling months

Figure 2 Species accumulation curves of bostrichids associated with durian planted in mono-
and mixed cropping systems, estimated using the Mao Tau function, implemented in the
EstimateS program

Cultural system and study zones: The mono-cropping system had more powder post beetles
per trap per month (6.1910.84 (mean * SE) than the mixed cropping orchards (3.83+0.32;
F=3.53; df=22; P=0.016). The mean numbers of bostrichids per trap were also different
between the monocropping orchards in the two study zone, but not between the mixed
cropping system orchards. The mean number of beetles per trap in the monocropping
plantations was significantly higher in zone 2 (8.73+1.49 individuals) than in zone 1 (3.2510.69;
F=3.53; df=22; P=0.005). In the mixed-cropping plantations, the mean number of beetles in
zone 2 plantations (4.63+0.70 individuals) was also slightly higher than in the zone 1 plantations
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(3.0310.38 individuals), but the difference was not statistically significant (F=1.40; df=22;
P=0.057).
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Figure 3 The Chao 1, Chao 2 and observation species richness estimates for bostrichid
xylophagous beetles associated with durians planted in mono- (A) and (B) mixed cropping
systems

Flight dynamics: The seasonal fight activity pattern of all captured number of bostrichids in the
study was bimodal. The first flight peak appeared during the ending of the year from November
to January (year-end peak), and a second abundance peak occurred during the middle months
of the year between May and July (mid-year peak) (Fig. 4A). The mid-year flight peaks shown a
greater number than year-end peak up to 1.56 fold in studied zone 2 (122:78 individuals) and
slightly greater (1.32 fold) in zone 1 (58:44 individuals).
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Figure 4 Relation between climatic variations and seasonal flight activity patterns of bostrichids
associated with durian orchard in each studied zones and cropping system A: mean rainfall
(mm) vs total insect numbers in zone 1 and zone 2; B: mean temperature (°C) vs total insect
numbers trapped in mono- and mixed durian orchards; and C: mean relative humidity (%) vs
total insect numbers trapped in mono- and mixed durian orchards.

Bostrichids flight activity in the higher abundance zone (zone 2) showed a lesser clear
cut bimodal peak. After population reached their first abundance peak at the end of the year,
no true decrease in their number was occurred. Total trap catches fell slightly in January, but
after that increased continuously from February until the second abundance peak in June. After
June, the population intermittently decreased month by month to the lowest abundance in
September and October. A bimodal flight pattern was also clearly present in the durian mono-
cropping orchards, with a 115:77 ratio between the two flight peaks (Fig. 4B), in the mixed
cropping orchards, only an indistinct bimodal flight activity was found. The trap catches in the
mixed orchards were relatively constant throughout the year, as, unlike in the monocropping
orchards, the end-of-year flight peak was absent, and the mid-year flight peak not clearly
defined.

Linear regression examining the relationship between climatic factors, rainfall, mean
temperature, relative humidity and number of trap catches found no significant correlations
(P>0.05). The local mean rainfall and both standard climatic factors could not predict seasonal
fluctuations of bostrichids in durian orchards directly. Although empirical observation seemed
to indicate that the total monthly trap catches of bostrichids associated with durian orchards
seemed to be influenced by local climatic factors, as the numbers of beetles increased during
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the late rainy season (November-January) and reached their peak in December or January,
following which they decreased during the dry summer season (February-April), increased
again during the beginning of the rainy season (May-July), and decreased again during the
middle part of the rainy season (September and October).

Discussion . -

Species composition of xylophagous bostrichids associated with perennial fruit trees was
dissimilar from the bostrichids reported to be associated with sawn and seasoned rubber wood
in the sawmills of neighboring studied areas (Sittichaya and Beaver 2009, Sittichaya et al. 2009,
Kankamanee et al. 2010). The dominant species, X. flavipes, found in the perennial trees habitat
of our study was scarcely significant in the dry wood dominant habitat. Contrarily, the species
found to be profusely abundant and important in the dry sawn wood rich habitats, such as
Heterobostrychus aequalis (Waterhouse), Sinoxylon unidentatum (Fabricius), Xylopsocus
capucinus (Fabricius), in another study, species reported as infesting rubber wood in Malaysia
(D. bifoveolatus, X. ensifer) (Ho and Hashim 1997, Hussein 1981) were found only in low
numbers, or were completely absent in our study. One notable exception was S. anale, which
was frequently captured in both habitats; S. anale is a false powder post beetle, preferring a
wide range of wood moistures from fleshy branches and trunk to seasoned dry wood (Stebbing
1914, Beeson and Bhatia 1937, Argaman 1987, Hutacharern and Choldumrongkul, 1989, Ho and
Hashim 1997, Sittichaya and Beaver 2009). In durian orchards, xylophagous bostrichids usually
infest high-moisture content wood materials, such as self-pruning branches and newly dead
durian trees (caused by Phytophthora-diseases or draught), and have only rarely been recorded
as infesting dry branches or stems. Earlier studies based on field observations and collections of
infested branches have suggested that xylophagus bostrichids prefer, and first infest, wood
with a high moisture content, and start to infest the trees at the same time as high-moist wood
preferring ambrosia beetles (Beaver 1989, Farrell et al. 2001). The results of the present study
confirm an important role of xylophagous bostrichids in decomposition of wood debris and
nutrient cycling in agricultural areas and tropical ecosystems. The bostrichid species found in
the present study were dissimilar to bostrichids recorded in an earlier study in neighboring
sawmills (Sittichaya and beaver 2009, Sittichaya et al. 2009, Kangkamanee et al. 2010), which
suggests that neighboring perennial agricultural crops are not a serious reservoir of bostrichid
pest species of concern to neighboring seasoned sawn wood, with the exception of S. anale.
This is contrary to the species P. truncatus, which is known as an important stored product pest,
and for which the neighboring natural habitats are a significant reservoir for these beetles
(Nang’ayo et al. 1993). The bostrichids species richness found in durian monocropping orchards
was higher than in mixed cropping orchards, in both assessment and estimated numbers.
However species richness different in assessment method was resulted from rare captured
species. The Shannon diversity index, however, was clearly higher for the mixed cropping
system, and also with a higher distribution index.

The mean number of trap catches in the mono cropping systems were significantly
higher than in the mixed cropping systems. Monthly mono-crop trap catches were clearly
higher than mixed-crop catches in all months except October. The climatic factors in both
cropping systems were not significantly different, and thus could not explain the different
abundances of bostrichids. Two other factors must be considered in the different mean trap
catches, availability of suitable food sources (Borgemeister et al. 1997, Guhardja et al. 2000,
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Sittichaya and Beaver 2009) and presence of population-limiting natural enemies (Dial and
Roughgarden 1995, Kriiger and McGavin 2001). Through a lack of sampling data, the effect of
natural enemies on beetle abundance could not be discussed here, but the availability of food
sources can be noted. Durian is a self pruning tree and provided more limbs as an important
food sources for xylophagous beetles, compared to other fruit trees mixed with the durian
(Longkong or Mangosteen). Thus the durian mono-cropping systems generally provided more
limbs compared to the mixed cropping systems, as generally the monocropping system would
have twice as much durian as the mixed cropping system, so the greater availability of food
sources in the mono-cropping system would at least partially explain the higher abundance the
mixed cropping system. The different mean trap catches between the study zones would be
related to all food sources, of course, but not from the self pruning branches or pathogenic
factors. We also note that study zone 2 had a long drought period from January-April (0.00-3.2
mm/month mean rainfall) during the study period, and most of the durian trees were under
draught stress, and some of the trees died wholly or partially, especially in the mono-crop
orchards. The bostrichids were captured in higher numbers during this period, especially in the
orchards with a high number of dead trees or branches.

The abundance of xylophagous bostrichids associated with the durian orchards
fluctuated more or less bimodally in both the mono and mixed cropping systems. In the mixed-
cropping systems the pattern was indistinct because of uncertain trap catches in zone 2, but in
zone 1 the populations were distinctly bimodal, a pattern similar to P. truncatus flight dynamics
in most tropical African countries (Borgemeister et al. 1997b, Hodges et al. 2003). In tropical
areas, the abundance of bostrichids as a stored products pest fluctuates seasonally with more
or less influence from both temperature and relative humidity (Nang’ayo et al. 1993, Nansen et
al. 2001, Hodges et al. 2003). Temperature alone may play a role as the single regulator in
situations where the humidity is not limiting (Borgemeister et al. 1997, Scholz et al. 1998). In
the present paper, the seasonal fluctuations of the bostrichids trap catches were not
significantly correlated with climatic factors. Although annual bimodal fluctuations should be
more or less influenced by climatic factors, the bostrichids populations dropped in the dry
summer (February-April) when mean rainfall was near zero, and the low relative humidity and
higher temperature conditions may have caused unsuitable growing conditions for the beetles.
The self-pruned durian limbs were available during this period, but they were also highly
desiccated, and thus too dry for larval growth. Nang’ayo et al. (1993) suggested that P.
truncatus cannot breed unless the wood moisture content was above 10%). During the mid-
year peak, the bostrichid population was able to increase with the more humid conditions
during the beginning and middle of the rainy season (May-August), with increased relative
humidity and lower temperatures. Then a second population decrease occurred during the mid-
part of the rainy season when the temperature was relatively lower with a higher relative
humidity resulting from the long rainy period. Too high ambient RH and low minimum
temperature are limiting factors for insects (Hodges et al. 2003). The second population peak at
the year-end began during the late part of the rainy season, when shorter periods of rainfall
and raising temperatures promoted better growth of the beetle populations. Their numbers
again decreased abruptly at the beginning of the summer season when the relative humidity
was low and the temperature was again increasing.
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