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Figure 5. Sheet of DELTA programme and differences between taxa (Original)
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Figure 6. Programme sheet of DELTA with taxon information window (Original)
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Remaining Taxa (B2] | M

0.1 Anl Al segmienl
D10 1ead [orlentation)
DI ANTERNAl ClAVA
0.0 Magellomeres Inmales
0.1 Antennal tarull

0,00 Anellus presence
0.29 Antennal radicula
0.23 Head foral fossa)
0.23 Eochy (shapc)

0.2z Axilla size

0.19 Antennal sockots
0.19 Bochy collor (mettalic)
0,19 Ewcs [inncr orbits)
0,16 Abdomen (petiole)
013 Cenc(caring)

0.1 Body (hairs]
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Aphalininae =
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Austrocystacinae
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Figure 8. Characters searching sheet in DELTA (Original)
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0.36 Antonnal clava

0.J1 Magellomeres In males
031 Antonnal toruli

0,30 Anellus presence
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Figure 9. Taxa searching sheet in DELTA programme (Original)
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Figure 10. Female of Eulophidae, Eulophinae as a representative to examine produced interactive key(Original)
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Propoctus (adjacent to forccoxa)
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Hotauli
Is propecius smaller than tegula?

iligrial vein (il angle wilh meargineal ved

Funicle:

Hind femur (toothod or scratc)
2hCArbe L

ranolum

Funicle

Hindcama
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Figure 11. Taxa selection sheet in Intkey, assorting the first character (Original)
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Funirle

Cronc i [shiepae]

ke o i oy
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Wings (marginal sctac]

~| &

RBemalnling Taxa (2h)

Bpholinlnac
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Calesinae
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[l 0nnri
(e ot vanin e
Lhtcdaninae
Litlihac
Erctmoccrinac
Frinphytinne
Frinporinas
Fulophinee
ELipalm =)
Friadibiiriae
Lathrorm o rinadc

Motaull rMotapcimatinac
lPronotunl [devdded) i - |
(I8 ™ lers (1]

Anlenne 5 Lo segmenled
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Figure 12. Taxa selection sheet in Intkey after first character selection and reduction of taxato 26 (Original)
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(1) Akapalinas =
(1) Asaphinac i
(1) Austrosystasinac
(1) Blastophaglnac
(1) Burcslinac
(1) Cenac
(1) Gorocephalinac
(1) Chalcdinae
(1) Chromeurytominae
(1) _Chirysalamplinas s

(o) pgs ST Gbesl el o INtkey sasmio 3l oles -V JSi
Figure 13. Taxa selection sheet in Intkey, assorting the second character (Original)
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Figure 14. Taxa selection sheet in Intkey after second character selection and reduction of taxato 13 (Original)

LSt 9o o8k JUI b &jgo0nlys (VY JS5) 095 o
wdd Bis GlSt s 4 snile 3l LSt 5o
OA JS8) dsy o0 St 45 00ile 8L LS slows
L,. Best characters iz ;o gam SIS
O JSs) aslse "os,5 i b
4 5SS JE 4 e 5 ol l a5
(Ve JS5) 00,5 oo 00l Bdo LuST iz

\f

Loy glaay o’ Dbl cux gan SIS

S9dion Lot ai ez S5 090 (Geiged yo 45 ABL oo

oolita] SIS ¥ Lags 5555l sl opl b (V0 JSi)

GLST oo g AY 4 oad B> sl olas s
(8 JS8) dsyoe A 4y ouibo 3l

aiboe o (S Gl (g i pSTLS

obxsl Softed-bodied gan 35 wges 4 a>g5 L aS



V-YO loasmas AYAY (pg0 (go,leds oo loz Jlw ( £ly; HlalS cwlido i g4y 15

2 sl JuS, glage” b hadye gom zSLIS
V Ghe 4 e bl 5 (YO JSE) e0g Mslx L
(Y7 USS) 08 )5 o0 0aile 8L sluST iz 3l (ST
b e sy o0 diged plulid 4 a5 555 5T Ll
Gan;S obl a4 axg bas (YY) canl M oS L
3,90 Sdiges By a5 Without narrow tail at apex
03B ple Bl b glulid Sl 5o el
Ll Remaining taxa _isw ,s  Eulophinae
(YA JS5) 00,8 o0

T s s b Bl e eslimul 050 i SIS
ot 4ol 50 0al Gy Sl e sl a5 wil o
Usually san 3 aiges & a9 b cdl> ez cnl o 5l
converging posteriorly reaching hind margin
(VY JSs) 09 co ol
oas VY S ,o a5 sbiles o bl oyl
il y oo LSl i 4 1) oaile 3L LS slaws 99 o0
ooy olas™ b bLsjl s gam bl 9550 43S
L (o0 higel & azg b lrnl po ol " s
INtkey samio poas (VY JS5) o dw dlows Gl

mbsa i VT S & goas

Tile Windenw

[

Ieip [
= Selec smate or states

Dest Characters (124) Tarsl
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Funicle

Eody hardness
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Funicle
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[1] Austrosystasinae
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(1] Burcsiinac
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[1] Calosolinee

[1] Ceinac
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Figure 15. Taxa selection sheet in Intkey, assorting the third character (Original)
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Figure 16. Taxa selection sheet in Intkey after third character selection and reduction of taxato 9 (Original)
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As A——e -

Eady hardness

Fropiecls |ddipcenl b lorecoss)
Natuli v [T T
Tunicle 2 Gofted-bodied
Flagellomaras In males JHard-bodled
Franolun

Funicle

Is prepectus smaller than tagula®

Are seolellunm and wedllae used?

Frapodeon [pnedian Uridngular dred)

liredllae distinctnass

orawing (submargingl setae)

Funiculur segmenls size

MNotauli

Fostmargingal vein

Hind femur (toothed or serrate)

Cody hardness

QK

Ganeel

MNuLewli

Uizl Chidraclers (3]

Elirminalod L [32)

wntenna fito 9-seqgmentad
rdld tikla without apleal spur or with thinapleal spur
Tarsi d-segmenled

=3

[} Agaaninas

(1) Akapalinae

(1) Aphelininae

[1) Asaphinac

[} Aratinaa

(1) Austrosystasinas
(1) Bluslophaginue
[1) Burcsinac

[1) Calesinae

(1) Calnae
[1) Cerocy

e
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Figure 17. Taxa selection sheet in Intkey, assorting the fourth character (Original)

Winduw Help

e [
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Cronotum BT e =R i W e e, (S A s Entedoninae

Furowi nnAr niral solacy || {Fnliiric:

MNotauli =|||Eulophinae

| lagellomares in males {Kradibiinaz

Funicle " lopheliminas

Fosinsrginl vrin Tedrapusine

Notauli Tetrastichinae

{Motauli [depth)

Mesascurtal bristies

Molinli

Marginal vain length

| lind femur (tocthed or sarrate)
Forewing [row of setae)
Fpipygivm

Notauli

Scutellum (sublateral grooves)
Scirtellum [palr setas)

Used Characters (4)

Elliminated Taxa (84)

Antenna b to Ysegmented

Mid fikia Without apical spur orwith thin apical spur
Tarsl &segmented

Body biardness Solled bodicd

o TS

[1) Aphelininae

(1] Azotinae

(11 Calesinae

(1) Cuceophaginae
[1) Eretmecerinas
(1] Criaphytinas
(11 Friaporinae

(1) Lalhromerinae
[1) Mymaridae

(1] Higositinae

[11 Mlatynachellnae

- 1

[m] »

(o) can a4 LSt s 5SS e oz Sl 51 L INtKEY samin 51 oles —VA Ui
Figure 18. Taxa selection sheet in Intkey after fourth character selection and reduction of taxato 7 (Original)
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Barsl Chiraclars (78)

Fronelum

Farawing fsubanar giral salag)
Hulauli

Flagellomares In males

Funicla

Fostmarginal veln

Motaull

rotaull [depth]

Mesoscutal bristles

Notaull

Marginal valn lzngth

Hind femur (toothed or sarrate)
Forawing [row of setze)
Epipygium

Notaul

Scurtalium [sublateral grooves)

T T T

Body hardness Softed-bodied

Scutalium [pair setag) =]

Used Characlers [d) Eliminalad Texa (54

iAntennia 5 to -segmented (1] Aphelininze »
MId tibla Without apleal spur or with thin aplcal spur (1] Az0tinae El
[Tarsl 4-segmented (1] Calesinae

)

)

(1] Coccophaginaa

(1] Eratmocerinas

[1] Eraphytinag

(1] Eriaporinae

(1] Lathromerinaa

(1] Mymaridae

(1) Oligositinae

1] Flatynocheilinae -

(o) ST ety Sl Sl o INtKEY sasmio 5| oles —14 JSi
Figure 19. Taxa selection sheet in Intkey program, assorting the fifth character (Original)
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Easl Charnclars [74] ﬂ =l |y an-indg s [R] g g 4
Hotauli = [{Entiinac

Funicle Eulophinoe

Posbmar ginal vain =

1 orewing >

Maotaull (depth)

Morewing (row of sctac)
Epijryclium

Hotauli

Foutellum (sublateral grooves)
HMolauli

zrging il vesin learnglh

Hind Temur (fanthed oF samrate)
Aedlla clze

Sevbcllum (palr sctac)

Gastoer (tergibes separation)
Funicular scgmonts size

Frodibiinge

Letlrapusinge
[Tetrastichinae

lzad Characters [7)

Fliminated Ta=a [N5)

Arlenng b Lo Fsegmenled

Micd libiz Wilhaul apical spur or will Thin apica ] spar

1 Arel A-segmentad

JGody hardness Softed-hodled

Pronotum Pronotum and medlal part of prapodeum almost never hidden from dorsal view, but Ifse, then notaull obwvous

ETEl ) : — :

1) Aphelininge -
1) Aol =
1) CAlesinAe

1) Coccophaginas

1) Cntedoninac

1T Eretmocerinac

17 Eriaphytinac

17 Eriapurine=s

1) 1 ailbronnaringe

1) Myrnaridine

11 QllansHinAs i
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Figure 20. Taxa selection sheet in Intkey after fifth character selection and reduction of taxato 6 (Original)
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Seleem stae or states

¥

Rest Characters [4]

Hotaul

Funicle

Postmarginal vein
Flagellvineres in meas
lorewing (submarginal setas
Hotauli (depth)

Forewing [rowr of setae)
Epipygium

Notauli

Scutellum (sublateral grooves)
Hotaul

Marginal vain length
Hind femur (teothed or serrat)
illa size

Scutellum (pair setae)

Hotauli

g hind margin

Fosteriorty straight
Qurving outto mect the advanced axdllac

14 Cancel

00 H

Gaster (tergites separation)

Funicular segments 5ize

Body hardness Softed-hodied

3 3 )

il |
Used Characters {5) Eliminated Taxa (B5)
Anlennd 3 Lo B-segmenled 1) Aphelininge -
Mid tibia Without apical spur or with thin apical spur 1) Azotinae 3
Tarsi 4-sagmented 1) Calesinae

Pronotum Pronotum and medial part of propodeum aimost never hidden from dorsal view, butfso, than notaull obvious

1) Coceophaginae
1) Entedoninaa

1) Eretmocerinae
1) Eriaphytinac

1) Eriaporinae

1) | athromesinae
1) Myniridae

1) Cligositirae
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Figure 21. Taxa selection sheet in Intkey, assorting the sixth character (Original)

Gest Characters [72)

Frcmalnlng Taea [9)

Munlcle
Fareswingg [subnzrginal salav) |
| lagellomeres In males E
Forewing [rows of setoe) |
| pipryygiun L
Motauli

Mar el

b arginal weln length

Hirdd Teanur (Rowslbwesd or serrale)

Fostmarginal weln

Scutellum [pair setas)

GARTRE (Tergitas saparation)

Anclli

Flaacques ol Anlennal soape [zl

b csoscutnm: medlan groovc

Hrulelum [sublalaral grooves)

Faotaull (depth)

Crtiinac

| JFulaphinze

K.radiblinae

| [Tetrapusinas
 flelraslichinaes

Ul Characters (6]

Ellmlnabed Taxa [36)

ntcnna 5 ho 8 sogmenbed

Midd litize Wilhoul aipical spur oe swilh incapicel spor

Tarsl 4 scqgmented

Farchy himdness Solladdardiail

Fronotum Pranotum and medlal part of propodaum alimost nevear hldden trom dorsal wiew, but iso, then notaull abvous
Motauli Usually corveryging posteriorty reaching hind margin

S

= 1=

(17 Aphclininac
[1) Avplinae

(1] Calesinac

(1] Coczcophinginee
[1) Lrtedoninas
[17 Eretmocerinae
[1) | riaphylingee
[17 Eraparinae
[1) | Alhroanerinee
(17 Mymarldac

(17 Olingakilings

(hol) zn @ LSt Jodas 5 oSS pnids Sl 5l Intkey casio JREIPNE & g LW
Figure 22. Taxa selection sheet in Intkey after sixth character selection and reduction of taxato 5 (Original)

YA



V-YO loasmas AYAY (pg0 (go,leds oo oz Jlw ( £ly; HlalS cwlido i g4y 185

i

Best Characters [12)

|Remaining Taxa (5]

O

Furicle -
Forewing [submarginal setag)

Flagellomeres in males =
Forewing [row ot setae)

Epipygium

MNotauli

Notauli

Entiinze
Euloptinae
kradibiinas

| etrapusinae

|| Tetrastichinae

Marginal vein length
Hid femur [taothed or serrate)

e act state or states

Fostmarginal vein
liFcutellum [pair setae)
Gaster (tergites separation]

Funic_le

0 scoment
|1-sagmenled

Anell

Flague ot antennal scape (malg]
IMesoscutum: median groove
Scutellum [sublateral grooveg) 1
Notauli (depth) 4 segmented
b s i b sagmenied
b sogmented
- segmented

lsed Characters ()

Anlarma 3o Fsagmenled

Mid tibia Without apical spur or with
Tarsi d-seqgmen|ud

Body hardness Softed hodied
Fromolum Pronolun -nd meslial e
Hotauli Usually corwerging posteriv)

o ‘ Cancel ‘ ‘

2 segmented |
P_ |

1] ENAporTTEe
() albromeringe
1] Mymaridae
M Qligosilinge

(o) SIS ppazin el el s INtKEY gamio 5l oles YT JSCi

Figure 23. Taxa selection sheet in Intkey, assorting the seventh character (Original)

Hueesl Chardelors ( (]

DR

{Rermaining Lo (4)

) =0 B ~| #
loreswing (submarginal setag) -
Anelli
Flangellomaras in malas
{Mesoscutum: madian groove
MNortauli
Motauli
e ginal wein lenglh
Hind femur [toothed or serrate)
{IGaster [targltes separation)
Fostmarginal voin
Scutellum (palr setae)
Funicular seginenls sise
Antennal clava
Eody (shape)

Fareeding (row ot sctac)
Crlpyglum
Gaslor fupica Lail)

mn

Culophinae
Kradityiineme
Tetrapusinas
Tetrastichinaz

|lewcl Characters [T)

Fliminatad Taxa (A7)

Antenna 5 1o Fsegmented

Mird tibim Withaut apical spur or with thin apical spor

Tarsl 4-sagmented

Eudy liardness Solled bodicd

Fronctum Pronotum and medial part of propodeum almost never hidden from doreal view, butifse. then notauli obvious
Maotaull Usually converging posterlorty reaching hind margin

Funicle 3 scqmented

1] Aphelininae *
1] Arotinac =
1] Calesinaza

1] Coccophaginde
1] Cntedoninae
1] Entlinae

1] Fretmacerinan
1] Criaphytinae
1] Myanuridac

1] Dligesitinae

N Gpheliminaes

(o) Sl 4 LSt i 5 1551 peaitin bl ) ag INEKEY (casmin 5| oles —YF S5
Figure 24. Taxa selection sheet in Intkey after seventh character selection and reduction of taxato 4 (Original)
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Select stgte of states

Forewlng [submarginal satae)

el lorawlng (submarginal seta)

Bg“t 'Charac'ters'[?'n'] - -

Flugellomeres in males
Mususculurm: inedian groove
Motauli

Motanli

marginal vein length

| lind femur ftoothad or sarrate)
Gaster (terghes separation)
Fostmarginal veln

5cutellum [palr setag)
Funicular segmenls sice
Anilanned clavi

Bty (sliapo)

Farewing [rows of sctac) ok
Fpipyyqium

Gastar (Apival tail)

Wwith nne sota on the dorsal surface:
With twin &etac an the dorsal <

Cancel

Uzl Characters (]

Eliminated | axa [87)

WAnitcnna b bo Y sogmentbed

Mid tilhia Withowt apical spur or with thin apical spur

Tarsi4-seqmeanted

Cody hardness Softed-bodiad

Fronotum Pronotum and medlal part of propodaum almost never hldden from dorsal wlew, but fso. then notaull obwlous
Motaull Usually converging postertorty reaching hind margin

Funlcle 3- segmantad

gl'ﬂ—l' =] i ] i

[1] Aphclininac

(11 Arotinac

[11 Calesinas

[11 Coccophaginas
[11 Chiedoninas

1] Cnilinae

1] Eretmocerinae
17 Eriaplvglinee
[1] Mymizridue

(o) ST ez Sl s o INtKeY sasmin 5| oles =Y JSib
character (Original)

Figure 25. Taxa choosing sheet in Intkey, assorting the eighth

| Ll
Best Characters (D) Remaining Taxn (3 ﬂ| %| )
Gisler {pical Lail) Eulophinie
Ahdnmen [patiale) [ [kraditlinas
Metacoxa  |[Tetrapusinae
Motauli: depth I
Fostmarginal vein
Holauli
Marginalveln length
Hind femur (toothed or serrate)
| unicular seqmants size

lAntennal clava
Flagellvmer e in midas
Rody (shiape)
Forewing [row of setae)
L pipygium
l1Gaster (second tergite)
Frons hures)
Frons (transversely furrowed) fs
Used Characters (6) Ellminated Taxa (58]
Antenna b to B-segmented 1] Aphelininae -
Mid libia Wilhoul apical spar or wilh hin apicdl spar 1) Calesine = |
Tarsl 4-zeqmented 1] Coreophaginas
Eody hardness Softed-bodied 1] Entiinae
Fronotum Pronotum and madial part of propodeum almost never hidden from dersal view, but itse, than notauli obvicus [|I1] Lretmecarinas
Notauli Usually converging posteriorly reaching hind margin 1] Eriaphytinas
Funicle 3 seginenled 1] Mymaridiae
Farewlng (sUhmarginal setac) Wih more than hwo setae 1] Ollgositinge
1] Gpheliminae
T | 1] Mabmocheilinae
EM' 1 PN Peroptricinae i

(o) aw & LS b5 5 SIS et Ll i e INEKEY (samio j sl —YF S
Figure 26. Taxa selection sheet in Intkey after eighth character selection and reduction of taxato 3 (Original)
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Filix Windiow - Huifp

Lz

Eest Characters (60)

Carsler (apival Luil)
Abalamen [poliole)
Mcotacoxa

Hotaull: depth
Fostmarnginal vain ”
Notaull S 'Ect stat .

itates

) =M )| ~| # [Remalning Taxa (3) 6 ¢ &
+ JEuluphinee

Kradibiinac

| letrapusinac

m

Marginal veln length

Hind femur (teothed or serrate)
Funivulur segmienls sioe
Anbenndl clavid

HAgellomeres in males rac re e
FRiody (shape) with narrow tail, thi:

‘Gastaer (aplcal tall]

Corewing (rowr of setas]
Cplpyglum

Gastar (second terglte)

Frans larns)

Frans (ransverseby lurrowel)

\sed Characters (H)

Anlenna i Lo T-seginenled

it Libia Wilhoul dpicadl spur or wille
larsi 4 sogmenbed UK
Fordy hardness Softed bodicd

orme] aithar hvprnirlldin_q wvipositor with its valvulas ar also by the last targitefor 2) wichi -

Cancel

||

Fronatun Fronotum and madial par

Motauli Usually converging posteriorfy reaching hind margin
Tuniclz J- segmanted
Forewing (submarginal setas) With more than two setae

[T Criaphyfinae

(1] Opheliminae
[11 Plalynochilinge
[1) Pteraptricinac

(o) SIS s Dbl s o INtKeY samio 3 ol —TY JSi
Figure 27. Taxa selection sheet in Intkey, assorting the ninth character (Original)

Hilg wndonw - Help

7] we

Freest Charavters (0] v =| W] G| ~]| d4|[rematning Tama () TR
Fulophinac o
lelentitieation complate.
Help

Llsedl Characters [N Fliminated Trxa [0y

lantonna b ta Y segmonton (1] apholininan -
MId 13 WIThOUT Apleal SPUr oF with thin aplcal spur (1] calesinas =
[Tearsi A-geounenled (1) Coccophaginae

Euncly har cinesy Solled-tbadiad 11 Enliinze

Crnnotun Pranotum ancd medlal pact of propodeam almast never Bdoden foom dorsal wvlew, et Bao, then notaoll abelous (1] Fretmocerinae

retEnl LS AR Conuerglineg pasteriary reaching Rind mangin (1] Friaphytinac

| Linic soeorerled (1] Kridiliinie

Corawwinng (subarmar ginal we lae) willi inore e b e e (1] Mhyriaricas

Gaster (apical tail) Withwout narcones tail At apess [hoth sexes] (1] Cligositinas
| P (1] Cpheliminne

Ello & L Y1) Platynechelinge =
-_ T - e

(o) slolid (b g 5SS s ol 51 ey INEKEY (samio 5| ol —YA S
Figure 28. Taxa selection sheet in Intkey after ninth character selection and termination of taxon identification
(Original)

g b gl aie Glen o ol Goolgls 5 ol
5 s Jejld a5) oo oligs 'eLs LS s EBAS
Wged plolid 4 3850 08 (Mdlge sy s
5o oads &l gaeliy sl colaiwl b aS Jl> o ol aaly>

y_ Couplet

A

Gibsonetal. sibea obgo !, ololis slaods o
aS 05 oluld solgls o>, aiges b ol (1997)
Sogd e ST B 5l G oy p piliee ol oyl
5 ol gaesY el oaal LS YA LB 4 a5 il o
Sow 3l 9 Sl ey (] ;o VU pawsy Sledbl iils
Slp s saloge 3 005 (00 38 1) o3k pley K



ol oolazal B

Sl S ol
51 Chalcidoidea soslglsVU oaasiis 5l abowy (s

e s bt elas 0l slacal, — ) an 5 00035

u‘y@oéuéw%w)fjm%bww‘
55 Ll 1, L5 5 e i

=

slaogS ollid wlgiee Lol lasds >k

3,569y ol b uled Jugus 1) 0di) Slogzge alizo
odlgleVl slayes;  plelis (el wls
sl SeS 5 a4 b os  >l,b Chalcidoidea

L a5 Dr. G. Japoshvili Dr. G. Delvare al.-
Sok Geiizs cnl el o ) Lo ags ol )l e gasl
30,5 oo (S1o,08 s )5

g 0lgls mhw o gl ) 03 Sl 550 sladiged

ey ol Syt 5l eolial ales lulid oslyils

References

Dallwitz MJ. 1974. A flexible computer program for generating diagnostic keys. Systematic Zoology
23(1): 50-57.

Dallwitz M J. 1980. A general system for coding taxonomic descriptions. Taxon 29: 41-46.

Dallwitz MJ. 1992. A comparison of matrix-based taxonomic identification systems with rule-based
systems. In Xiong FL. (ed.) Proceedings of IFAC Workshop on Expert Systems in Agriculture.
pp. 215-218.

Dallwitz MJ. 2000. Onwards. A comparison of interactive identification programs. http://DELTA-
intkey.com.

Dallwitz MJ. 2005. A comparison of interactive identification programs. http://DELTA-
intkey.com/www/comparison.htm [accessed: 2 July 2013].

Dallwitz MJ. 2006. Programs for interactive identification and information retrieval. http://DELTA-
intkey.com/www/idprogs.htm.

Dallwitz MJ. 2012. Descriptions, illustrations, interactive identification, and information retrieval
from DELTA database. http://DELTA-intkey.com/www/data.htm.

Dallwitz MJ, Paine TA, Zurcher EJ. 1993a. User’s Guide to the DELTA System. A General System
for Processing Taxonomic Descriptions, (4" ed.) http://DELTA-intkey.com [accessed: 1 July
2013].

Dallwitz MJ, Paine TA, Zurcher EJ. 1993b. Onwards. User’s guide to the DELTA System. A
general systemfor processing taxonomic descriptions. (4" ed.) http://DEL TA-intkey.com.

Dallwitz MJ, Paine TA, Zurcher EJ. 2000. Principals of interactive keys. http://DELTA-intkey.com

Dempewolf M. 2004. Arthropods of Economic Importance - Agromyzidae of the World (CD-ROM).
ETI. University of Amsterdam, Amsterdam.

Gibson GAP, Heraty JM, Woolley JB. 1999. Phylogenetics and classification of Chalcidoidea and

Mymarommatoidea- a review of current concepts (Hymenoptera, Apocrita). Zoologica Scripta
28: 87-124.

Yy



VYO loasmas AYAY (pg0 (go,leds oo loz Jlw ( £ly; HlalS cwlido i gay i85

Gibson GAP, Huber JT, Woolly JB. 1997. Annotated Keys to the Genera of Nearctic Chalcidoidea
(Hymenoptera). National Research Council of Canada Research Press, Ottawa, Canada..

Grissel EE. 1995. A redefinition, generic classification and annotated world catalog of species.
Memories on Entomology, International 2: 1-470.

Goulet H, Huber JT. 1993. Hymenoptera of the World. An Identification Guide to Families.
http://www.escsec.ca/aaf cmonographs/hymenoptera of the world.pdf.

Hanson PE, Gauld | D. 1995. The Hymenoptera of Costa Rica. Oxford University Press.

Lamarck JB. 1778. The Development of Biological Systematics. Antoine-Laurent De Jussieu, Nature,
and the Natural System.

Lawrence JF, Hastings AM, Dallwitz MJ, Paine TA, Zurcher EJ. 2000. Onwards. Elateriformia
(Coleoptera): Descriptions, illustrations, identification, and information retrieval for families
and subfamilies. Version: 9" October 2005. http:/DEL TA-Intkey.com [accessed: 18 July 2013)].

Lobanov AL. 2003. Keys to beetles and biological diagnostics. http://www.zin.ru/Animalia/
Coleoptera/eng/syst8.htm [accessed: 20 July 2013].

Newdl IM. 1970. Construction and use of tabular keys. Pacific Insects 12(1): 25-37.
Norton G. 2002. Multi-media/internet keys and the taxonomic crisis. Antenna 26: 245-48.

Noyes JS. 2012. Universal Chalcidoidea Database. World Wide Web €eectronic publication.
www.nhm.ac.uk/entomol ogy/chal cidoi ds/index.html.

Noyes JS, Valentine EW. 1989. Chalcidoidea (Insect: Hymenoptera)-Introduction and review of
generain smaller families. Fauna of New Zealand 18: 1-91.

Pankhurst RJ. 1988. An interactive program for the construction of identification keys. Taxon 37(3):
T47-755.

Penev L, Sharkey M, Erwin T, Noort SV, Buffington M, Sdtmann K, Johnson N, Taylor M,
Thompson FC, Dallwitz MJ. 2009. Data publication and dissemination of interactive keys
under the open access model. ZooKeys 21: 1-17.

Quicke DLJ. 1993. Principles and Techniques of Contemporary Taxonomy. Blackie Acad. Prof.,
London.

Seltmann KC. 2004. Building web based interactive keys to the Hymenopteran families and
superfamilies. MS. thesis, University of Kentucky, 475 pp.

Triplehorn CA, Johnson NF. 2005. Borror and Delong’s Introduction to the Study of Insects. 7" ed.,
Thomson Learning.

Walter DJ, Winterton S. 2007. Keys and the crisis in taxonomy: Extinction or reinvention. Annual
Review of Entomology 52: 193-208.

Watson L, Milne P. 1972. A flexible system for automatic generation of special purpose dichotomous
keys, and its application to Australian grass genera. Australian Journal of Botany 20: 331-352.

Yy



e 5 ysss sbolis Ll Wl slosal) - ol San 5 03l 5

Watson L, Dallwitz MJ. 2003. Onwards. British insects: the families of Hymenoptera. Version: 1st
January 2012. http://DEL TA-intkey.com, [accessed: 18 July 2013].

Weeks PJD, O'Neill, MA, Gaston KJ, Gauld I1D. 1999. Automated insect identification: Exploring
the limitations of a prototype. Journal of Applied Entomology 123: 1-8.

Wheeler QD, Raven PH, Wilson EO. 2004. Taxonomy Impediment or expedient? Scienca 303: 1-
565.

Whitfield JB. 1998. Phylogeny and evolution of host-parasitoid interactions in Hymenoptera. Annual
Review of Entomology 43: 129-151.

Winterton SL, Skevington JH, Lambkin CL. 2005. Stiletto-flies of Australiasia (Diptera
Therevidae). Lucid3 key. Calif. Dep. Food, Agric., Agric. Can.: CSIRO. Version 1.
www.cdfa.ca.gov/phpps/ppd/Entomol ogy/L ucid/Therevidae/K ey/Austherevid/M edia/Html/open
ing-page.html, [accessed: 18 July 2013].

vf



Journal of Field Crop Entomology, Vol. 4, No. 2, 2014, pp. 1-25

A user guidefor the Chalcidoidea (Hymenoptera) interactive key
based on DEL TA software

Negar Fakhrzadeh', Hossein Lotfalizadeh? and Babak Gharali®

1. Former M.Sc. student of Entomology, Department of Plant Protection, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
2. Associate Professor of Department of Plant Protection, East-Azarbaijan Agricultural and Natural Resources Research Center,
Agricultural Research, Education and Extension Organization (AREEO), Tabriz, Iran.
(*corresponding author, e-mail: hlotfalizadeh@gmail.com)
3. Research assistant professor, Department of Plant Protection, Agricultural and Natural Resources Research of Qazvin, Qazvin, Iran.

Received: 23 Jul. 2013, Accepted: 18 Aug. 2014

Abstract

Linear printed keys are standard taxonomic means for identification of organisms in which a single pathway of
character state isfollowed until reaching to an end point. These keys have been primary written for identification
of unknown organisms for more than two centuries. However, a revolution in computer diagnosis is now
developing that encourage replacement of traditional keys by matrix-based computer interactive keys in which
users have many entries to do a correct identification and make extensive use of hypertext linked to images,
glossaries, and other supporting materials. While, various software are available in the web and other literature to
create useful and informative keys for widespread use. In the present work we used DELTA (Description
Language for Taxonomy) to produce a non-linear key to the subfamilies of the Chalcidoidea (Hymenoptera).
Approximately 205 morphological characters were extracted from literature, entered in DELTA editor software,
and coded for 86 subfamilies of Chalcidoidea. Some illustrations of morphological characters were included to
clarify the character states. Then matrix was transferred to intkey generator software to create the interactive key
to the subfamilies.

Key words. Hymenoptera, Chalcidoides, interactive key, DELTA, Identification.
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