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Coleoptera Janisch (Analytis modification) (Janisch 1932)



0 10 20 30 40

0.
00

0.
01

0.
02

0.
03

0.
04

0.
05

Temperature

D
ev

el
op

m
en

t r
at

e

Coccinellidae Janisch (Analytis modification) (Janisch 1932)
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Nephus Janisch (Analytis modification) (Janisch 1932)



0 10 20 30 40

0.
00

0.
01

0.
02

0.
03

0.
04

0.
05

Temperature

D
ev

el
op

m
en

t r
at

e

bisignatus
includens

Janisch (Analytis modification) (Janisch 1932)
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Nephus bisignatus
Nephus includens

Janisch (Analytis modification) (Janisch 1932)
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Coleoptera
Lepidoptera

Logistic (Davidson 1944)
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Coccinellidae
Noctuidae
Plutellidae
Tortricidae

Logistic (Davidson 1944)
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Cydia
Heliothis
Nephus
Plutella

Logistic (Davidson 1944)
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pomonella
xylostella

Logistic (Davidson 1944)
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Cydia pomonella
Heliothis armiger
Nephus bisignatus
Nephus includens
Plutella xylostella

Logistic (Davidson 1944)
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Acari
Blattodea
Coleoptera
Dermaptera
Diptera
Hemiptera
Homoptera
Hymenoptera
Lepidoptera
Mesostigmata
Neuroptera
Orthoptera
Psocoptera
Siphonaptera
Thysanoptera

Linear (Campbell et al. 1974)
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Acaridae
Acrididae
Acrolepiidae 
Agromyzidae
Aleyrodidae
Anthocoridae
Anthomyiidae
Aphelinidae
Aphididae
Apionidae
Arctiidae
Bedelliidae
Bethylidae
Blattidae
Bostrichidae
Braconidae
Brentidae
Bruchidae
Calliphoridae
Carabidae
Carposinidae
Cecidomyiidae
Cerambycidae
Ceraphronoidea
Ceratopogonidae
Chalcididae
Chironomidae
Chloropidae
Chrysomelidae
Chrysopidae
Cicadellidae
Cixiidae
Cleridae
Coccidae
Coccinellidae
Coleophoridae
Coreidae
Crambidae
Culicidae
Curculionidae
Cybocephalidae
Delphacidae
Dermestidae
Derodontidae
Diapriidae
Diaspididae
Drosophilidae
Dryinidae
Encyrtidae
Eriophyidae
Eucoilidae
Eulophidae
Eupelmidae
Formicidae
Gelechiidae
Gerridae
Gracilariidae
Halictidae
Hemerobiidae
Histeridae
Ichneumonidae
Ichneumonoidea
Labiduridae
Laelapidae
Laemophloeidae
Liposcelididae
Lygaeidae
Lymantriidae
Lyonetiidae
Megachilidae
Megaspilidae
Miridae
Muscidae
Mycetophagidae
Mymaridae
Nabidae
Nitidulidae
Noctuidae
Nymphalidae
Papilionidae
Pentatomidae
Phlaeothripidae
Phoridae
Phytoseiidae
Pieridae
Platygastridae
Plutellidae
Pseudococcidae
Psilidae
Psyllidae
Pteromalidae
Pterophoridae
Pulicidae
Pyralidae
Pyrrhocoridae
Reduviidae
Sarcophagidae
Saturniidae
Scarabaeidae
Scathophagidae 
Scelionidae
Sciaridae
Sciomyzidae
Scolytidae
Scutelleridae
Silvanidae
Syrphidae
Tachinidae
Tenebrionidae
Tephritidae
Tetranychidae
Thripidae
Tineidae
Tingidae
Tortricidae
Trichogrammatidae
Veliidae
Xyloryctidae
Yponomeutidae
Zygaenidae

Linear (Campbell et al. 1974)
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Abgrallaspis
Acanthomia
Acerophagus
Acizzia
Acrolepiopsis
Acrosternum
Acyrthosiphon
Adalia
Adonia
Adoxophyes
Aedes
Agasides
Aglais
Agromyza
Agrotis
Aleurocanthus
Aleurotuberculatus
Aleyrodes
Allotropa
Alphitobius
Amblyseius
Amitus
Amphitetranychus
Amyelois
Anagrus
Anagyrus
Anarsia
Anasa
Anastatus
Anastrepha
Ancylis
Anisopteromalus
Anomalochrysa
Anopheles
Anthonomus
Anticarsia
Antilochus
Aonidiella
Apanteles
Aphelinus
Aphidius
Aphidoletes
Aphis
Aphodius
Aphytis
Aproaerema
Argyreus
Argyrogramma
Argyrotaenia
Asaphes
Atherigona
Attacus
Aubeonymus
Aulacorthum
Aulacorthum 
Austroasca
Bactrocera
Baris
Bedelia
Bembidion
Bemisia
Bessa
Biprorulus
Brachycaudus
Brachymeria
Bracon
Bradysia
Brevicoryne
Cacoecimorpha
Cacopsylla
Cadra
Calathus
Callosobruchus
Calocoris
Calophasia
Calvia
Campoletis
Carabus
Carcinops
Cardiochiles
Carpophilus
Carposina
Casinaria
Cassida
Catolaccus
Cephalonomia
Ceraeochrysa
Ceranisus
Ceratitis
Ceratothripoides
Cermatulus
Cerotoma
Cheilomenes
Chelonus
Chilo
Chilocorus
Chironomus
Choristoneura
Chortoicetes
Chromatomyia
Chrysocharis
Chrysomela
Chrysomya
Chrysopa
Chrysoperla
Chrysophtharta
Chrysoteuchia
Cicadulina
Circulifer
Cirrospilus
Citrostichus
Clavigralla
Clitostethus
Cnaphalocrocis
Coccinella
Coccobius
Cochylis
Coelopalorus
Coleomegilla
Coleophora
Contarinia
Copidosoma
Corcyra
Corythucha
Cotesia
Crambus
Creontiades
Crioceris
Crocidosema
Cryptolaemus
Cryptolestes
Cryptophlebia
Ctenocephalides
Ctenopseustis
Culex
Culicoides
Culiseta
Cunctochrysa
Cybocephalus
Cydia
Cylas
Cyrtorhinus
Cystiphora
Dactynotus
Dacus
Dasyneura
Dasyses
Delia
Delias
Dendrocerus
Dendroctonus
Dendrosoter
Dermestes
Diachasmimorpha
Diadegma
Diadromus
Diaeretiella
Dialectica
Diaphania
Diaphorina
Diatraea
Diglyphus
Dikrella
Dinotiscus
Diuraphis
Dolycoris
Drepanosiphum
Drosophila
Ectomyelois
Edovum
Eldana

Linear (Campbell et al. 1974)
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abdominalis
abnormis
absoluta
acarisuga
acerbella
acerinum
acuminata
acuminatus
acutissimus
adusta
agricola
alacris
albiceps
albidipennis
albifrons
albipodus
albostriata
americoferus
amitrinus
anasae
andis
andoi
angulatus
anisocentra
annulirostris
anthrenoides
antiqua
antiquum
anurum
aphidimyza
apicalis
arcuatus
arenosella
argentifolii
armigera
asparagi
assectella
asychis
atalanta
atlantica
atrichomelinae
atricolor
aurantii
auraria species complex
auricilius
australicum
auteri
autumnalis
avenae
avulsus
axyridis
baccharum
balteatus
bartletti
basalis
bibax
biplagiata
bipunctata
bipustulatus
bishoppi
bisignatus
blackburni
blancardella
bostrychophila
botrana
boulardi
brassicae
brillians
brochymenae
brunneipennis
bryoniae
buenoi
c−album
calamistis
calandrae
calcaratus
calcitrans
calidella
californica
californicus
caliginosus
calligraphus
canadensis
canescens
canicularis
capitata
carduidactyla
carnea
carnesi
carpenteri
carpini
carpini borealis
castaneum
catoirii
cautella
cc3 (C. canuca complex)
cembrae
centrosematis
cephalonica
cerasana
cerasi
ceratoniae
chalcographus
chilonis
chinensis
chloropus
chrysomphali
chrysopae
cincta
cincticipitis
cinnabarinus
citrana
citri
citricida
citricidus
citricola 
citriculus
citrina
claratris
coccinellae
coccois
coffeae
colemani
collaris
comatus
comes
communis
comptana
comstocki
concolor
configurata
conformis
confusum
conicus
connexa
conspersus
convecta
convergens
coqueberti
corollae
cosmioides
craccivora
cruciferae
crudus
cubana
cucurbitae
cunea
cyanea
cyanophylli
cydoniae
dactylopii
decemlineata
dendroctoni
dendrolimi
desertus
destructor
diaperinus
diatraeae
dilutus
dirhodum
dissecta
diversicornis
domestica
dominica
dorsalis
douglasi
elegantula
elutella
endius
entomophila
epos

Linear (Campbell et al. 1974)
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Abgrallaspis cyanophylli
Acanthomia tomentosicollis
Acerophagus coccois
Acizzia uncatoides
Acrolepiopsis assectella
Acrosternum hilare
Acyrthosiphon gossypii
Acyrthosiphon kondoi
Acyrthosiphon pisum
Adalia bipunctata
Adalia flavomaculauta
Adonia variegata
Adoxophyes orana
Aedes dorsalis
Agasides hygrophila
Aglais io
Aglais urticae
Agromyza frontella
Agrotis ipsilon
Aleurocanthus woglumi
Aleurotuberculatus takahashi
Aleyrodes proletella
Allotropa citri
Alphitobius diaperinus
Amblyseius californicus
Amblyseius fallacis
Amblyseius womersleyi
Amitus fuscipennis
Amphitetranychus viennensis
Amyelois transitella
Anagrus epos
Anagrus flavipes
Anagrus giraulti
Anagrus incarnatus
Anagyrus pseudococci
Anagyrus subalbipes
Anarsia lineatella
Anasa tristis
Anastatus semiflavidus
Anastrepha fraterculus
Anastrepha ludens
Anastrepha serpentina
Anastrepha suspensa
Ancylis comptana
Anisopteromalus calandrae
Anomalochrysa frater
Anomalochrysa maclachlani
Anopheles gambiae
Anthonomus grandis
Anthonomus signatus
Anticarsia gemmatalis
Antilochus coqueberti
Aonidiella aurantii
Apanteles chilonis
Apanteles flavipes
Apanteles fumiferanae
Apanteles scutellaris
Apanteles sp. − group ultor
Apanteles subadinus
Aphelinus abdominalis
Aphelinus albipodus
Aphelinus asychis
Aphelinus gossypii
Aphelinus sp. − near varipes
Aphelinus spiraecolae
Aphelinus varipes
Aphidius colemani
Aphidius ervi ervi
Aphidius ervi pulcher
Aphidius gifuensis
Aphidius matricariae
Aphidius platensis
Aphidius rubifolii
Aphidius smithi
Aphidius sonchi
Aphidoletes aphidimyza
Aphis citricola 
Aphis craccivora
Aphis fabae
Aphis fabae f. cirsicacauthoidis
Aphis glycines
Aphis gossypii
Aphis nasturtii
Aphis nerii
Aphis pomi
Aphis punicae
Aphis solanella
Aphodius fimetarius
Aphytis chrysomphali
Aphytis lingnanensis
Aphytis melinus
Aproaerema modicella
Argyreus hyperbius
Argyrogramma albostriata
Argyrotaenia citrana
Argyrotaenia pulchellana
Argyrotaenia sphaleropa
Argyrotaenia velutinana
Asaphes lucens
Atherigona soccata
Attacus ricini
Aubeonymus mariaefranciscae
Aulacorthum  solani
Aulacorthum solani
Austroasca viridigrisea
Bactrocera cucurbitae
Bactrocera dorsalis
Bactrocera latifrons
Bactrocera zonata
Baris lepidii
Bedelia somnulentella
Bembidion lampros
Bemisia argentifolii
Bemisia tabaci
Bessa parallela
Biprorulus bibax
Brachycaudus rumexicolens
Brachycaudus schwartzi
Brachymeria lasus
Bracon instabilis
Bracon mellitor
Bradysia impatiens
Bradysia sp.
Brevicoryne brassicae
Cacoecimorpha pronubana
Cacopsylla pyricola
Cadra calidella
Cadra cautella
Calathus melanocephalus
Callosobruchus andis
Callosobruchus chinensis
Callosobruchus maculatus
Callosobruchus phaseoli
Callosobruchus rhodesianus
Calocoris norvegicus
Calophasia lunula
Calvia quatuordecimguttata
Campoletis sonorensis
Carabus yaconinus
Carcinops pumilio
Cardiochiles nigriceps
Carpophilus hemipterus
Carpophilus humeralis
Carpophilus ligneus
Carpophilus mutilatus
Carposina sasakii
Casinaria nigripes
Cassida rubiginosa
Catolaccus grandis
Cephalonomia stephanoderis
Ceraeochrysa cincta
Ceraeochrysa cubana
Ceraeochrysa smithi
Ceranisus menes
Ceratitis capitata
Ceratitis catoirii
Ceratitis rosa
Ceratothripoides claratris
Cermatulus nasalis
Cerotoma arcuatus
Cheilomenes sexmaculata
Cheilomenes sulphurea
Chelonus blackburni
Chelonus inanitus
Chelonus sp. nr. curvimaculatus
Chilo auricilius
Chilo partellus
Chilo polychrysa
Chilo suppressalis
Chilocorus bipustulatus
Chilocorus kuwanae

Linear (Campbell et al. 1974)
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Coleoptera Logistic (Stinner et al. 1974)
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Coccinellidae Logistic (Stinner et al. 1974)
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Nephus Logistic (Stinner et al. 1974)
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bisignatus
includens

Logistic (Stinner et al. 1974)
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Nephus bisignatus
Nephus includens

Logistic (Stinner et al. 1974)
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Coleoptera
Homoptera
Hymenoptera
Lepidoptera
Orthoptera

Logan−6 (Logan et al. 1976)
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Acrididae
Aphididae
Coccinellidae
Gelechiidae
Ichneumonidae
Noctuidae
Tortricidae

Logan−6 (Logan et al. 1976)
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Acyrthosiphon
Cydia
Diadegma
Episimus
Melanoplus
Nephus
Sesamia
Tuta

Logan−6 (Logan et al. 1976)
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absoluta
anurum
bisignatus
includens
nonagrioides
pisum
pomonella
sanguinipes
utilis

Logan−6 (Logan et al. 1976)
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Acyrthosiphon pisum
Cydia pomonella
Diadegma anurum
Episimus utilis
Melanoplus sanguinipes
Nephus bisignatus
Nephus includens
Sesamia nonagrioides
Tuta absoluta

Logan−6 (Logan et al. 1976)
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Coleoptera
Lepidoptera

Logan−10 (Logan et al. 1976)
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Coccinellidae
Gelechiidae
Tortricidae

Logan−10 (Logan et al. 1976)
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Cydia
Nephus
Tuta

Logan−10 (Logan et al. 1976)
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Logan−10 (Logan et al. 1976)
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Cydia pomonella
Nephus bisignatus
Nephus includens
Tuta absoluta

Logan−10 (Logan et al. 1976)
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Coleoptera
Lepidoptera

Analytis (Analytis 1977)
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Coccinellidae
Tortricidae

Analytis (Analytis 1977)
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Cydia
Nephus

Analytis (Analytis 1977)
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bisignatus
pomonella

Analytis (Analytis 1977)
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Cydia pomonella
Nephus bisignatus

Analytis (Analytis 1977)
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Orthoptera Schoolfield (Schoolfield et al. 1981)
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Acrididae Schoolfield (Schoolfield et al. 1981)
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Melanoplus Schoolfield (Schoolfield et al. 1981)
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sanguinipes Schoolfield (Schoolfield et al. 1981)
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Melanoplus sanguinipes Schoolfield (Schoolfield et al. 1981)
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Coleoptera
Diptera
Hemiptera
Hymenoptera
Lepidoptera

Gauss (Taylor 1981)
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Aphididae
Arctiidae
Braconidae
Bruchidae
Chloropidae
Chrysomelidae
Cicadellidae
Coccinellidae
Cucujidae
Culicidae
Curculionidae
Drosophilidae
Lygaeidae
Miridae
Muscidae
Noctuidae
Pyralidae
Tenebrionidae
Tortricidae
Yponomeutidae

Gauss (Taylor 1981)
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Acyrthosiphon
Aedes
Agrostis
Amanthes
Anagasta
Anopheles
Anthonomus
Apanteles
Aphelinus
Aphidius
Brevicoryne
Callosobruchus
Circulifer
Crioceris
Cryptolestes
Cydia
Drosophila
Empoasca
Epiphyas
Geocoris
Haematobia
Hippelates
Hyadaphis
Hypera
Hyphantria
Lygus
Lyperosia
Macrosiphum
Mamestra
Musca
Myzus
Nephus
Ostrinia
Oulema
Plutella
Praon
Pseudaletia
Simyra
Spodoptera
Stomoxys
Toxorhynchites
Tribolium
Trioxys
Triphaena

Gauss (Taylor 1981)
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articolor
asparagi
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Gauss (Taylor 1981)
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Araneae Wang (Wang et al. 1982)
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Wang (Wang et al. 1982)
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Wang (Wang et al. 1982)
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Lepidoptera Second−order polynomial (−)
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Pyralidae Second−order polynomial (−)
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Plodia Second−order polynomial (−)
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Plodia interplInctella Second−order polynomial (−)
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Lepidoptera

Third−order polynomial (Harcourt and Yee 1982)
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Drosophilidae
Pseudococcidae
Tortricidae
Xyloryctidae

Third−order polynomial (Harcourt and Yee 1982)
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Third−order polynomial (Harcourt and Yee 1982)



0 10 20 30 40

0.
00

0.
01

0.
02

0.
03

0.
04

0.
05

Temperature

D
ev

el
op

m
en

t r
at

e

arenosella
melanogaster
pomonella
solenopsis

Third−order polynomial (Harcourt and Yee 1982)
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Third−order polynomial (Harcourt and Yee 1982)
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Lepidoptera Forth−order polynomial (−)
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Gelechiidae
Yponomeutidae

Forth−order polynomial (−)
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Plutella
Tuta

Forth−order polynomial (−)
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Forth−order polynomial (−)
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Plutella xylostella
Tuta absoluta

Forth−order polynomial (−)
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Lepidoptera
Orthoptera

Holling type III (Hilbert and Logan 1983)
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Acrididae
Tortricidae

Holling type III (Hilbert and Logan 1983)
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Holling type III (Hilbert and Logan 1983)
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Holling type III (Hilbert and Logan 1983)
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Adoxophyes orana
Cydia pomonella
Melanoplus sanguinipes

Holling type III (Hilbert and Logan 1983)
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Coleoptera wagner_88 (Hagstrum et Milliken 1988)
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Bostrichidae
Cerambycidae
Curculionidae
Laemophloeidae
Silvanidae
Tenebrionoidea

wagner_88 (Hagstrum et Milliken 1988)
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Sitophilus
Tribolium
Tropidion

wagner_88 (Hagstrum et Milliken 1988)
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wagner_88 (Hagstrum et Milliken 1988)
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wagner_88 (Hagstrum et Milliken 1988)
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Coleoptera Lamb (Lamb 1992)
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Coccinellidae Lamb (Lamb 1992)
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Nephus Lamb (Lamb 1992)



0 10 20 30 40

0.
00

0.
01

0.
02

0.
03

0.
04

0.
05

Temperature

D
ev

el
op

m
en

t r
at

e

bisignatus
includens

Lamb (Lamb 1992)
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Nephus bisignatus
Nephus includens

Lamb (Lamb 1992)
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Homoptera
Hymenoptera
Lepidoptera
Orthoptera

Lactin−1 (Lactin et al. 1995)
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Acrididae
Aphididae
Ichneumonidae
Yponomeutidae

Lactin−1 (Lactin et al. 1995)
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Lactin−1 (Lactin et al. 1995)
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Lactin−1 (Lactin et al. 1995)
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Lactin−1 (Lactin et al. 1995)



0 10 20 30 40

0.
00

0.
01

0.
02

0.
03

0.
04

0.
05

Temperature

D
ev

el
op

m
en

t r
at

e

Coleoptera
Hemiptera
Homoptera
Hymenoptera
Lepidoptera
Orthoptera

Lactin−2 (Lactin et al. 1995)
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Acrididae
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Lactin−2 (Lactin et al. 1995)
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Lactin−2 (Lactin et al. 1995)
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Lactin−2 (Lactin et al. 1995)



0 10 20 30 40

0.
00

0.
01

0.
02

0.
03

0.
04

0.
05

Temperature

D
ev

el
op

m
en

t r
at

e

Acyrthosiphon pisum
Anarsia lineatella
Aphis gossypii
Cydia pomonella
Diadegma anurum
Helicoverpa armigera
Melanoplus sanguinipes
Nephus bisignatus
Nephus includens

Lactin−2 (Lactin et al. 1995)
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Hemiptera
Lepidoptera
Orthoptera

Briere−1 (Briere et al. 1999)
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Acrididae
Aphididae
Gelechiidae
Tortricidae
Yponomeutidae

Briere−1 (Briere et al. 1999)
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Briere−1 (Briere et al. 1999)
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Briere−1 (Briere et al. 1999)
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Briere−1 (Briere et al. 1999)
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Hemiptera
Lepidoptera
Orthoptera

Briere−2 (Briere et al. 1999)
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Acrididae
Aphididae
Tortricidae
Yponomeutidae

Briere−2 (Briere et al. 1999)
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Briere−2 (Briere et al. 1999)
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Briere−2 (Briere et al. 1999)
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Briere−2 (Briere et al. 1999)
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Diptera Bayoh (Bayoh and Lindsay 2003)
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Culicidae Bayoh (Bayoh and Lindsay 2003)
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Anopheles Bayoh (Bayoh and Lindsay 2003)
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gambiae Bayoh (Bayoh and Lindsay 2003)
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Anopheles gambiae Bayoh (Bayoh and Lindsay 2003)
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Lepidoptera Equation 16 (Kontodimas et al. 2004)
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Tortricidae Equation 16 (Kontodimas et al. 2004)
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Cydia Equation 16 (Kontodimas et al. 2004)
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pomonella Equation 16 (Kontodimas et al. 2004)
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Cydia pomonella Equation 16 (Kontodimas et al. 2004)
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Lepidoptera Simplified beta type (Damos and Savopoulou 2008)
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Gelechiidae Simplified beta type (Damos and Savopoulou 2008)
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Anarsia Simplified beta type (Damos and Savopoulou 2008)
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lineatella Simplified beta type (Damos and Savopoulou 2008)
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