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lonansdu 1 slianangauariidomiiviuatie Setaeliildaunsofamuanudiaviily
auiveing 9 Wegemads giudeyadidnnsednddeliigldannsadinfedoualsnniivu
videiinau Tnglidndudeafunludaiesayn nmsiiriauvesula ilvigldazainuay
Sangu fléamnsafuairdoyaldyniilefidesns ruteyadidnnseinddelvinisdafivuas
nsdnszfovdeyaifussuuannsadidsioyauazannsothanldldietu aunsodavanamn
Tayaldednelszuy waziibinisdanisteyailuliegrediusednsnin nsldgiudeya
Sudnnsedindtisaniuiilumsdnfiuienarsuuuguidufifinnt Fs91nn1sUssguauenITNNTg
Fuideudrinineuinisuazmaluladansauma lfuloureiiazannisdafiunsneinsuuy
sUidy deuiuiuiinindeusluenaisuiniu wanegiuteyadidnnsedndiiiniosiefivag
atfuayu Wy M3Ufuruaddnus, fadduniserueenides, msuvs uaviaiesiletiofum
binsldnuusaznisidnfedeyaduldline @Eniniveusnsuazinaluladansaume, 2565)

ScienceDirect \ugnuteyadidnnseind AflunumdAglumsatiuayy
nsi3eud uaznside Sadunddugudeyaiilnguazasounquuainvaisatviinn fnsas
wazviisdodidnnsoindsuruann Tnslamnzegnaddufuinermansuasimelulad 9aiduves
Sciencedirect ldud fifamiinsounquunaruannsarsivinstuiiivlan wWisuiadion
insesilodumimsmdadeligldidumdeyaidesnsifedsuiuduazsings filsidudeenn
nsonedludalusunsy Hieldldaunsaddaunanuldegigneies waganunsaldidsenans
aduiy Jldansaantlnanueulaviuil Usslegdvesnisldgiutoya sciencedirect fo
fvfwensfinseunquitinsansuay wilidesng q Taeninenauariifulssloviuagmnzay
futindnwynszdu nedanudndewenidonauigldauiesns awnsediatvayy
N9 NADU UagMsiseuslunnsediu FusnAnwsziulsuged wazssiutaudinAne
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ScienceDirect supports all stages of learning

Primary Journals
research

Graduate
'y

Journals
Summary of jounal 1
e o Journals (Review journals)
In-depth explorations of recent - N
developments and methods in a field Book series (Serials)

Complete, advanced and details descriptions providing
BOOKS depth in subject areas
eBooks (Monographs)

Compendiums of information / data sets for field or techniques, providing
quick answers on the job

Text/Reference Hybrids

v Pedagogical examination or didactic presentation of key subject area concepts and Textbooks
methods
Undergraduate

Comprehensive, foundational introduction to a discipline; encyclopedias Major reference works

Relevance of information over time

a Y . . ) = Y )
AWN 2.1 uaRgIuteya ScienceDirect afuayuNISISEUINNTEAY
N : gMsned NdusIdy, 2563 v 25

NnAuddnesgutoyadidnnselindfina1nan msthgudeyadidnmsetindun
143sladifiwsusidunisnevaussdonudosnisveadld uddadunisifiuyadnludiin
eguinsuazmaluladansaumelunisenssiuamunImnsusniswasnsatuayunsiseus
waznsideluriesayn Inslanggudoya Sciencedirect Fafunislugndoyadidnnsedind
flvgfigauazldifunissensuanmatsmiissnuuazesdns luuunvesdinineuinisuay
weluladarsauma nisveniuuazdndodanigiudeya ScenceDirect Tudruvaswisde
Bidnwseilind (E-Book) WlelvEfltannsaindsdeyaldogisazain nevausiniuienisves
Al enseAuAMAMNMIUSNISUAzNSatiuayunsiseusuaznTIdeluriesayn

2.1.5 wwillinvawmilidediannsalindlusuian

Fa3nd @1semwa war 81U19 wlunngd (2563) LARN®INUNILITIUATIUNYIN
Waunisvemiadedidnnsednddunumddy Tuniswdsuudasnisldninensansauna
Tuviosaun Menuaudnfidenuarlassaiuadofumilsdo Mdudeiud wildnvasans
funnsnsiu Tud 1999 wilsdedidnnseindliuiuiigrosaunumiine1dosuuion
NetLibrary daifugdmireniedouazninernsasaumanainnansyssian seulud 2004
Google Books lgdnilunumlunsndnuassminenilideddnmsodng sruvsldadanay
Saflofuuminendeduiin 1wy uminerdedfunu Hesaymuminendoeniainga fesaym
uvingdsaunuesa uasvesayatszyivudesiesn anudindiedvinlimvilsde
Bidnnsedindifufiaulaunduluuinefosaynumine ds deliinnssuanisaiisassd
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untladEedidnnseiing Kindle nisuiumilsdadidnnsaiindnin 90,000 18015 wazlud 2010
Apple 180a6 Ipad Faarursaldluniserunilededidnnseindld nswauinalulad
miaumﬁLLazmwmammmmiaumﬂugﬂLLUU%Lﬁﬂmaﬁﬂémmﬁ Hutleduddnyiiviali
Aowlimnuaulanazuesimiidedidnvsetindaznarsiluunasasaumedidgluouian
Tnglonzegddluiosayauvning1de
3T Y309 (2552) wundagtunilsdediinnsedndvionseumnilsdonn wihae

Aoufmesidslasuanuilouegaunsvats 1iesaingunsalnenfinges 017 feainn #d
Insdwsifiofie 1dSunswauiedissaniuassdodes saufsanudantdmanalulad
asaumALarn1sdeas fvelvanunsadnideninensasaumalssnndng 9 lngianie
wilsdedidnnselind anunsadfslagiunnsszuuiaietiedumesidaliogaasnan 53057
wagtuaruiosnsvesdldviilan dufu vilsdedilnvselinddsdiuualiuiiorldsumnuien
sthaunsvanglusmanmemsnanateusenis laun

2151 meuimesivuinidnas viauvdeifieunussanamidagufians
yi3otiesndn w ladaogredtiagsuiiimdniiios 700 n¥u wagiuuliiufiuisuwazuiasdn
usteniinaoufies Afluuiliuiiteldiusaunnats mmennmdndldie

2.1.5.2 waluladiiuludsansnnniiiags wiefiiunit Mobile Computing
Wunenfinneiinnnldazainmileulnsdwislofe uazilszuvdeansindeniiuszuy
Fumesidald shlsidrAsdeyalimniuaznnnan

2.1.5.3 msasiteyamensiundidnnseiind Mildiewazsinss areay
funus wazdfny Aedsnszanevievsldvilan 1wy wisdeiinenelunseunay 9 aunsa
ey lan Tngsiunsanilvanmaaietiels

nmaeafinan Judueiesduduiviidedidnnsedndiduiunifened

wnsvane Wesniduuinnssunisdeansealu ileweunsdeyauazineinsanuiluiagiu
fiflenunanevans faiu ewaavdidodidnnsednddedunummedunisiomsuazmsfing
wavdafiauande vesauadidnnsedind ve E-Library flazdeafuguinardunisiafivuas
Tu3nng nifsdedidnnselind Jadudnmadennilsdmivussansnslugiugduidanud
Redesiuninensansimennussianiiazhanlyiuinsunsld
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2.1.6 nsdnvuilsdediannsedindluriesayauniingay
Aans olurieduni (2556) na1afienisdaninisdediannsetindlusioayn
umine1ds Wunszvinnuiilesduszneuifsados 4 dau ldud ulovie sudszanm
nsdniden uarisnstam FaileanBesluuraresdusznay il
2.1.6.1 ulguny
mﬁmﬁmiam8miﬂ’wu’m%’wmﬂimsaumﬂLﬂuﬁﬁﬂu%umauﬁ"]ﬁ’zg
Y9I THAUIMINGINT Famaneds nsdmunsieaziden eidunuimslumssuiuau
uminensansauna wlevisdnanianud Aoy fuims uasdld s
Javindu avednuwaisnusiiieldidundngrududuld waziinisusudgeededeidesmy
anmnisaluazeufosnsasaumaiiuasundadly Tag Cleto & Walters (2013) 8n9fislu
fans eluvivdund (2556) Iflausuumansiauilesesiunisdamuaznsliuinnsmisie
ddnwseiindluiesayauninendy il
1) AvuakNuRRwInSneInsa1sing Ivesaynazyiin1siang
vifsdedidnmseindluguule semievidsdedidnnsedinduuugiudeya deazviliviesann
annsaveniuniiidedidnvnietindldnseunquanviiniideans viievisdedidnnsednduuy
uiazdeiFes lunsdliiviesayndsoglutimaasansliuinisuazdslsifeusnnin
2) UsziliuwaziTeuisuulsuien1siiuinisvesdainuang o Tu
srunsiansansaavia msdrndiuiuvesglivinns msldswimiussuunusmadansly
auanunsalunislénusamiuszuudanisdeyasonsussanynsy andlunsduidves
nifsdodidnnsefind niedvslunnindegiudeyanisdedidnvsednd ulsurensdaifv
nansiin wazAudavegulunisliuing
3) afemsadvayunigluaedns Ineiaudila aduniseeusy
wazliimnufifeaiumsldau uazdefivemilidedidnnselindfuynains
4) Mawsunsvdsunvasulouts Femsdunisvihauswsudy
ussan3nduazdidernagianizaivnivy ngiunsfinymgAnssuuazaudeanisves
fléioususdssnalinngay nieuitassfiunududmousargudoya arumngay
YOIFWNUTINUNG LAz UanNaINITITIIUsIg 9
5) Usnwuuimemsyhausmiuyaainsmsiumeda 1iesan
msliuimevilsdedidnnsedind dedlduanusuiionndiemaluladuazinounnmdon iilo
azldmsuieszuumeiinu gunsaisndaund uazwenlduad AdedldlunisujsAnunay
TAusng
6) \donfunudmineiminzauiuuleuts ssuuUfoRcnu uay
AMVUAIUUTELUTVDIDIANS
7) faviszuuiisesiunmadenleamilsdedidnnsedind fusienis
ooular] (OPAC) vesviasayn lelotildanunsadumuazidndsls
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8) Uszvnduiusligldnsiu idesarnnisdaninsde
Siannseindialdiregs esayndadsuszarduiusligldnsavianisliuinig way
atfuayumsldauiionuduifusuUssananisamu

9) AnwradAnisldauuaznisaniinanmisdedidnnsednd 1ile
Uszillunanisldauveslduinig

10) nunun15he deo1gn1suensu viesayaalsaunwalldnie
wasnnIslaliuinisniidedidnnsetinduszuna 3-6 ey wazUsziliuaiuiainisly
2UNAN Lﬁaﬁnmﬂu%’agaﬁlumiﬂ%ﬁLU?{aumi‘uaﬂ%’ULLawiaiaqﬁ’Uﬁ';Lmua‘i’mmaﬂ%u’wialﬂ

2.1.6.2 suUszaned

dmsusudszunaunisdanndsdedidnnselindluiesayauminedvus
Usemelneiiu mnduuminendevesszuaslufiuressy wninerdoswiguazamineds
weluladsvusnaiiogludsinvosdiinanunuznssunsgaunuiiunadinnvesswussauna
WAN 2 urad Ae RuavUssanauwiuAulazsuUssanuselaunineds (neayauningdy
ASUASNTILIA 83AsnY, 2551 919ddlu Aang eluvivdund, 2556)

2.1.63 msfadenmisdedidnnsedind

nsfmaenndedosidnnsedndiuasfinnsanniunasiaig 9 Vasileiou
(2012) rfislu Aaws elusieAun (2556) fail

1) mnudedeld finrsanananutdedevestiniiniiveides

£%
LY

wanduifefiondoliuargrudeyantidedidnnseiindduiideidoadedla vonant duios
finsaniiimsseyediTounddodidnmsoindriell waryaramdriuinnug arwanunsn
way AT iede

2) veulwnvaiion lasRarsanainaruniviuaslszinnyes
ningnsasiimaiinsounqu Igrudoyandededidnnsedndlasu msdavinssuilnneld
annile q uazinnsunnisdenlesusmineinsarsimadidnnsednddu q fansanseu
seavideadililundazsienis nufnuaazanudulsslovidennudesnisvesgld
uanani fafesiansananuiiuaivvemiiiedidnnsedndilliulouienistiseinw anud
Tunsusugeyaliviualty wazanuatssnimiddoatuiuiuazgiudeya

3) n1stiausiilent fanswnanaugniesvesasiine
1% wu Tunslidoyaussanunsufigndes uenand difesfiarsansiaaounisaznad
waENIEUIUNIIAIVANAMAINUATIAYIIY

1) prunAgtesiuauludnvasfiontu fnsananyavesguteya
nitdediannsedndinddewnnaieduegisls wasiFeuisudugiudayamisde
Sidnvseindduidululuviueafedu

5) 5101 wardnsasiewdy 4 Annsananaldaglunsdduas
antilnaavifidedidnnsednd wasfiansandnuausvawdy 9 wu wiesdolunsduduing
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Usednsua Tdnudie dau wavaussmaudonIuaein1svedld n1suanma n1sdieanna

v 1

ASAUAY @111504918919081959AL57 ANULUUBY kAT INATUNITLTID tDURY

o a

wanani danrsiansanainnislimnuatvanulasanutevieyldveadliuinisgiuteya
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2.1.64 n1sdadendsdediannsetind J3Uuwuunisdnde 3 sUwuundn
An¥a 8w (2565) lanaalistail

1) nmsvenduned (Subscription): Wunisnlduilsderiieliuinig
Fednslumsidtamilsdessnunengiiieasuimvun 1 U sUwuunisueniuvesdrtniiuiiag

Y o ' 1 (YR v & 8 @ A A v & [ d' o a
G’I'JLLV]u’i]’]ﬁiﬂEJﬂ']ﬂ‘lﬂiyﬂJﬂLﬂUﬂ’]’i‘Uaﬂ’iUVlﬂﬂE]aLﬁﬂsﬁu miolaonnisdellusiede laedndiwiu

Qe

o

Tusisesueniusial wu nsueniuyaciulidesndt 250,000 unsedl
2) MM (Perpetual Access): WunstientdsdediannsefindLiie
I3 1Y = 9] Y = v A ad a 1% = & =
Judwesnds seldansadrdmidsdedidnnsetindlinasaiian lngeraiendaiduseie
wsovnoalanduile
3) N15491%8 (Hire Purchase): \uguuuumslusnisandiniius
2 a v o a a v ¢ Y = v A ag a v 2 & o
wsaus¥niuny Nilalenmalvesinsiidmilidediannselindlugiudeyavionsaidntulu
na1 wilsd wdsanasuiinun ssRnsanusadenuilsdeninesnisiiuliiduswesnrisay
yarundeluluneaulsnueinisinge
Tunsdndonilsdodiannsetindiu fosaynesiinisfnundusedudns lnefiansan
Imildedidnnsetindfiviosayalevinnisdngeiiu ianslunisdwiowlion msiui wion s
duumiseld wazundeeinly gldarunsadnfateyalunsazaseladiuiumiils nasnau
UOIANDU ¢ LNNLANAIY

2.2 wwrAagafunsUszfiunnsldnisdediannseting
nsUszidiunislinisdedidnnsetind FeSan3md arszwa way d1Uns usiuund
(2562) wuliesayaiiisn1sussdunislinisdediannseind lnagaindruiuadnnisldnu
vijsdedidnnselndidundn Gefiinuannsinssideyansliviisdedidnnsedndludsadad
Aoudneden otndedeyadanmamm fudu uenangansiuiuainugs Aeiivesannes
finnsande Usgansualunislday Wesanuisgrudeyaiisenuaifnsidifedes winu
Usnglusaumadnmsiienansddai ileliszneunisBounisasu neide aziule
nsliuimmiedodidnnsetind SudumslivinmadeduiiiunmsilinousuuazUszvdusiug
WudeafufunineinsarsaumaUszsinndu liun nnsousunisldaugiudeyanisde
Bidnnseiind msUserduiudiiutesenisieansing 1 vesesayn dvsumsussiiiudy
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anes Aunzduns (2564) lonandanisusaiiunisldgiudeyanisdediannseiind
fivosayndndodavn wiouen3uld weil

2.2.1 lagmsdrsranisidgudeyavesdldusnisg

'
A ] a

Junsdszdivainnisiiveuvasuaiufiedsiannudaiiuvesiligiudeya
dulvgdunisdnuifedrfuaninmsld wu grudeyaild Tnquszasdlunisld msiFeus
FBsld desmansthld Bnsdudu aawdld szeznailunsld Dre0andld warguuuuves
oyaiildann n1sdudu 1udu uenani SelinsAnudstymiuazaudosnislunisld

€

v a

udayABNMEY
2.2.2 Awsevananisldgiudaya
nsUszliunsligudeyaluisi ededeyaaiinisldnunlaainddniuviviean

BN 2

sruunenuMsifuesgudeya (Usage Report) titethuniiasiinnzdnisdoyatifosnis
sy gy S1uaun1sldan medevidsde anud uandlomiignldnu WHudu Fuguiiusing
TuaAdeveauing a3oe uaz yud seansnu (2565) Adnwinislinisdedidnnsedngd
gudeya Access Pharmacy waznisdnvmiidedidnnsetindviesayagmiansaluniinendy
2.2.3 fnwanuduAazAuuvainislidgudaya
Wunsusaifiunisldanmsissuiisuiinanisldsualdse ildlunsueniu
Futeya lagiuwiAnkazng e q unldlunmsmauAuawazAuyuvensamuy lunis
vanfugulea fieguy
2.2.3.1 Snserlddnesiontauasnisld (Cost Per Use) ilunmsiouiiiou
augansldvesgldfuailians Inonsdnnauaniunsitiligudeyatualiaedlily
nsdndogudeya gusiililunisduininiu (Scull, 2017 $1efilu ane fungdund, 2564)
o
fatl

Alddnesenss = aAldenldlunsdntesiudeya

USunaumsldgudoya

2232 wavesmsianghaliiedendimeanislddangusans ey
WNERISANMTUBNSUNTaNT fadl (Sridhar, 1988 919519bu @nFs Auneduns, 2564)
1) Nsasifialdareiuariinigldausn (Low Cost and Low Use
Journals) Msansnauilifinanszmuiunisliuimsvesiesauansulafiviavenisasldifia
Ay
2) aﬁmiﬁﬁﬁﬂ%’ﬁmqqLLazﬁm{h’f@mﬁ?ﬁ (High Cost and Low Use
Journals) #3115813nquiWesaynnlT9zdosRiansuregissouasunINdaInITenLan
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SanuaAneudesls Wy Avuadasialdsnglsi 11 wlsadenislduidads ninens
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dviuumAnlunisUssdiuanududiuasfuny ann1siesesia 1dd1edenss
19401514 Ao shsraldaesdenifiandias wanslfiiuisauduaruaz duyuiy
sutszanaildlunsdnde sruumadlifdifunnduagi e nsasaunainudy
yuifistudae wazminensasaumealaiidaldiedendslunsldnugdodunanauuny
nsamuiliid aonndesdu Usenyy aaeydiand (2562) fiuszifiunnudueilagldinasi
finrsananamuduyuremidide Fdinsiunurugasililumslinnesianudue fil
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mAnuAuY = suUszananldlunisingenisde
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faidu Fesayalugunduuvdsunuesdminiiardnaduiauinunenuinns
n93e IundnAnwuanduumaaasuadadnuneddonsdunidenuies sewgivosyn
Jedesdamdeluguuuvresdifnnsednd 1y grudeyanisdedidnnseind edrafivane
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Chemical Ecology and Ecotoxicology

1.1. Introduction

The main aim of this book is to show new options and challenges in
ecotoxicology. One big challenge is the better inclusion of ecological
relevance in ecotoxicological tests, and another is the incorporation of other
possible stressors and disturbances into risk evaluation. The aim of this
chapter is to show how concepts in chemical ecology can help answer these
questions. In fact, chemical ecology and ecotoxicology are two research
fields which have much in common.

Ecotoxicology is a relatively young field resulting from a series of
pollution accidents affecting humans and the environment mn the 1950s
(Vasseur 2018). The birth of the concept of chemical ecology also happened
during the late 1950s (Whittaker and Feeny 1971, Hartmann 2008). Thus, the
terms “ecotoxicology™ and “chemical ecology™ emerged almost at the same
time, reflecting a new view of and new approaches to emerging challenges.
Both fields have a somewhat different focus, vet they have more in common
than just the prefix “eco”. Both look at the impact of compounds on
organisms; while ecotoxicology focuses mainly on anthropogenic pollutants,
chemical ecology concentrates on natural metabolites produced by certain
species and affecting others. 1 propose to take a close look at chemical
ecology and assess its utility within ecotoxicology. In the following,
1 will outline several research fields within chemical ecology that are
of interest for ecotoxicology. This cannot be a comprehensive overview of
these topics, but will rather be a spotlight on findings and research questions
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