aunsnIsuNasTunuausaululued Agromyzidae (Order : Diptera) Tuiaiin
Taxonomy of Leafminer Flies in Family Agromyzidae (Order: Diptera)
in Vegetable Crops
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ABSTRACT

A taxonomic study of leafminers in the family Agromyzidae, which damage important
vegetable crops in Thailand was carried out. The objective was to learn about species and
important morphological features used in species classification. Larvae were collected from
damaged leaves of various kinds of vegetable from plantations in all regions of Thailand
between October 2018 and September 2021. Larvae were reared until adulthood for the
study of important morphological features such as wing length, color pattern, thorax,
abdomen, and male genitalia at the laboratory of Insect Taxonomy Group, Entomology and
Zoology Division, Plant Protection Research Development Office. Five Liriomyza spp were
found: Liriomyza brassicae (Riley, 1884), L. chinensis (Kato, 1949), L. huidobrensis (Blanchard,
1926), L. sativae Blanchard, 1938. and L. trifolii (Burgess 1880). Abdominal color patterns
and morphological characteristics of male genitalia were found to be useful for identification.
A key to the discrimination of these five species is provided. Further DNA barcode and
phylogenetic analysis are needed to clarify the distinction among other species of Agromyzidae

present in Thailand and neighbouring countries.

Keywords: taxonomy, leafminer flies, family Agromyzidae
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Figure 1 Agromyzid leafminer larvae reared on vegetable leaflets: (A) leaflets collected from

vegetable farms, leaflets with mines containing agromyzid larvae; (B-D) larval rearing containers

with leaflets on moisturized paper towels
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Table 1 List of host plants and locations that collected Agromyzids leafminer flies

Host plants Locations Leafminer Male Female Total
1 Angled Loofah Surin and Nakhon Pathom L. sativae 210 200 410
2 Butternut squash Bangkok L. sativae 9 9 18
3 Cauliflower Phetchaburi L. sativae 13 8 21
4 Celery Nakhon Pathom L. trifolii 1 2 3
5 Chinese broccoli Bangkok, Si Sa Het, Kanchanaburi L. brassicae 40 57 97
Chiang Mai and Phetchaburi
6 Chinese cabbage Bangkok, Ang Thong, Ayutthaya, Nonthaburi L. brassicae 50 37 88
Phetchaburi, Si sa Ket and Yasothon
7 Chinese chives Nakhon Pathom L. chinensis 0 5 5
8 Chinese white cabbage  Chiang Mai L. brassicae 2 2 4
9 Cucumber Kanchanaburi, Chanthaburi, Surin, L. sativae 140 245 385
Chumphon, Ratchaburi, Phetchaburi
Sa Kaeo and Chiang Mai
10  Culantro Sa Kaeo L. sativae 0 2 2
11 Eggplant Prachuap Khiri Khan L. sativae 1 0 1
12 Flowering cabbage Chon Buri L. brassicae 5 0 2
13 Garlic Si Sa Ket, Yasothon, Phetchabun L. chinensis 10 25 25
and Chiang Mai
14 vy gourd Chiang Mai L. sativae 5 6 11
15  Japanese Pumpkin Chiang Mai L. sativae 5 7 12
16  Leaf mustard Bangkok L. brassicae 1 2 3
17 Muskmelon Si Sa Ket L. sativae 3 9 12
18  Okra Nakhon Pathom L. sativae 3 5 8
19  Onion Chiang Mai L. chinensis 21 14 35
anchanaburi
20 Potato Chiang Mai L. huidobrensis 36 86 122
21 Pumpkin Suphan Buri, Sa Kaeo and Si sa ket L. sativae 33 30 63
22  Shallot Kanchanaburi, Si Sa Ket, Yasothon, Phetchabun L. chinensis 80 149 229
Chiang Mai and Nakhon Pathom
23 Smooth loofah Bangkok, Phetchaburi, Nakon Pathom L. sativae 187 306 493
and Nakhon Si Thammarat
24 Soybean Chiang Mai L. sativae 10 15 25
25  Sugar shap pea Chiang Mai L. sativae 2 3 5
26  Sweet Basil Nakhon Pathom L. sativae 3 11 14
L. trifolii 16 16 32
27  Thai Eggplant Si Sa Ket L. brassicae 1 4 5
28  Tomato Chiang Mai, Nakhon Pathom, Bangkok, Phrae L. sativae 287 268 555
Suphan Buri, Si Sa Ket, Ubon Ratchathani L. trifolii 0 18 18
Khon Kaen, Nakhon Pathom, Kanchanaburi
Suphan Buri, Tak and Prachuap Khiri Khan
29  Watermelon Suphan Buri L. sativae 1 9 10
30  White mugwort Nakhon Pathom L. sativae 7 5 12
31 Yardlong bean Kanchanaburi, Suphan Buri, Nakhon Pathom L. sativae 737 861 737

Bangkok, Phetchaburi, Lamphun, Si Sa Ket
Ubon Ratchathani, Chiang Mai and Prachuap
Khiri Khan
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unavTunuauraulufildannnisdne
adell asnsodauuImeiiedy (key) wie
FuunsiawnaduruausauludinToed
Agromyzidae oot

Morphological identification of adult leaf
miner flies key
1. Scutellum largely black, sometimes
brownish or greyish, never yellow. First
antennal flagellomere angulate dorsoapically;
mesoscutum grayish-black; head largely
yellow (host plant: Allium spp.).......
............................................................. ( L. chinensis)
- Scutellum distinctly yellow, at
least centrally. First antennal flagellomere
round; mesoscutum partly and scutellum
largely (bright yellow).........cccccevervvrrnrrireirnnnn. 2
2. Mesonotum (presctum and
scutum) shiny. Femora yellow, without dark
SHHALIONS ..o 3
- Mesonotum (presctum and scutum)

not shiny. Femora yellow, with dark striations

3. Fron and vertex of head yellow
brown under inner and outer vertical bristles

standing on black ground; shining black

mesonotum. Anepisternum predominantly
yellow, with dark area along ventral margin
in variable length.........ccoocoovininnncen. L. sativae

- Fron and vertex of head yellow
brown under inner and outer vertcal
bristles standing on yellow ground. Anepi-
sternum with dark area filling ventral third
................................................................ L. brassicae

4. Vertex of head yellow under outer
vertical bristles. Inner setae standing on
yellow ground; presctum and scutum black
with grey bloom.......ccccoeonveninecninnee L. trifolii

- Vertex of head black under outer
vertical bristles. Inner setae standing usually
standing on dark ground (yellow mixed with
black); presctum and scutum shiny black

............................................................ L. huidobrensis

INUUIMWNITIAUNBRALNRITU
wuauﬁauiu FWIDTUUNTUALNII TUAUDU
gauluanfadwiliivTiumsuld 5 via
Fotd
1. Liriomyza brassicae (Riley,1884)
(Figure 2)

‘}’J;ﬂﬁu (synonym): Oscinis brassicae Riley,
1884

Oscinis brassicae Riley 1885

Liriomyza cruciferarum Hering 1927

Phytomyza mitis Curran 1931

Liriomyza hawaiiensis Frick 1952

Liriomyza bulnesiae Spencer 1963

Liriomyza ornephila Garg 1971
‘?j‘ﬂﬂ'}ﬁ'ﬁg (common name): cabbage
leafminer, cabbage serpentine leafminer,
serpentine leafminer WAL north American
cabbage leafminer
ANENALN (wing length): 1.25 - 1.7 4.
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(Y

Figure 2 Adult of Liriomyza brassicae (Riley)
(A) head (B) thorax (C) pronotum (D) abdomen

2. Liriomyza chinensis (Kato, 1949)

(Figure 3)

Fodu : Liriomyza chinensis (Kato 1949)
Dizygomyza cepae ssp. chinensis Kato 1949
Liriomyza chinensis (Kato 1949)
comb. and stat. nov. Spencer (1973)

f‘iama‘i’m : onion leafminer LAz stone leek

leafminer

AMNEILN ;1.3 - 2.0 .
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3. Liriomyza huidobrensis (Blanchard, 1926)

(Figure 4)

Hodu : Liiomyza orbona Meigen 1830
Agromyza huidobrensis Blanchard 1926
Liriomyza cucumifoliae Blanchard 1938
Liiomyza langei Frick 1951
Liiomyza decora Blanchard 1954
Liiomyza dianthi Frick 1958

f‘iamsi’ng : serpentine leafminer, pea leaf miner

LLae potato leafminer fly
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Figure 3 Adult of Liriomyza chinensis
(A) head (B) thorax (C) pronotum (D) abdomen

(c)

Figure 4 Adult of Liriomyza huidrobrensis
(A) head (B) thorax (C) pronotum (D) abdomen
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4. Liriomyza sativae Blanchard, 1938

(Figure 5)

Fodu : Liriomyza sativae Blanchard 1938
Agromyza subpusilla Frost 1943
Liriomyza verbenicola Hering 1951
Liriomyza pullata Frick 1952
Liriomyza canomarginis Frick 1952
Liriomyza minutiseta Frick 1952
Liriomyza propepusilla Frost 1954
Liriomyza munda Frick 1957
Liriomyza guytona Freeman 1958

Lemurimyza lycopersicae Pla & de

la Cruz 1981
%"iams‘i’ng . vegetable leafminer, american
leafminer
AN : 125 - 1.9 JN.
susvanBL
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fRmAssuasiiuwdunduifivdeivouidn q
VIUTDUFIUEN

fiRwRedls drunthudouasigng
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INNU
fatei [FiAnE1: EMBT.LM 0401 — EMBT.
LM 0420 (20 §1989)

s Foo—

Figure 5 Adult of Liriomyza sativae
(A) head (B) thorax (C) pronotum (D) abdomen

5. Liriomyza trifolii (Burgess 1880)

(Figure 6)

Fadu : Oscinis trifolii Burgess 1880
Agromyza phaseolunulata Frost 1943
Liriomyza alliovora Frick 1955

i"iamﬁ’ag : american serpentine leafminer,

serpentine leafminer, celery leafminer
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AN (wing length): 1.2 - 1.8 d.
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u3nudIuguiigadiimatieazye 9id
wiadla lne coxa Afmans femora &ulvia)

fifmang udviegefiuadinmalinios
tibia way tarsi axidunemadin Un § discal
cell \&n § anal cell Lﬁumauﬂnﬁyuqmﬁﬂmﬂ
P9tauUNa N 142 (M 1+2) anepisternum
Nfmanedandmu3uIauAUAS
fauing: 7 6 U&n9 wniuudeiidunds
Pa9ldnvinelfan
faatneildifnu1; EMBT.LM 0501 — EMBT.
LM 0520 (20 f79ti19)
*HUFIUNBUBNARIAY L. katoi WAL L.
yasumatsui 3 Husipdins@na Tz inazy
LWﬂQ (Malipatil et al, 2004 ez Shiao, 2004)

{a) [H

{C)

Figure 6 Adult of Liriomyza trifolii (Burgess, 1880)
(A) head (B) thorax (C) pronotum (D) abdomen

2.2 synanis e s uwuiive

nMIuunsiauyasiurieuseuly
Tuaqa Liriomyza spp. WU ANBULNIY
Fauguinenisusniufidesifauinune
Felhansuenesuguoose Tosfuiug
WAl (male genitalia) Fa1l5vneaushe epandrium,
aedeagal apodeme, aedeagal Lae distiphallus
st lunsduunila warauwas distiphallus
(aedeagus) Huiiudnuausddildlunis
Juunvilausasiunusuneululdfign
(IPPC, 2016) 81:1309ANLUININANTBNT
FuunsidaunasTunuauzeuludia oy
Ausiuginag ool
Diagnostic key for identification of Liriomyza
spp. using the male distiphallus
1. With one distal bulb............cccoovrreeea. 2

- With a pair of distal bulbs, the
distiphallus is paired and sac-shaped as
seen from the ventral side. ...,
.......................................................... L. huidobrensis

2. The distiphallus is stronger pigmented

3. The distiphallus seems constricted at
the midlength (barrel shaped).....................
................................................................... L. brassicae

- Aedeagus with distiphallus enlarged
.................................................................. L. chinensis
4. With marked constriction between the
apical and basal parts of the bulb:basal
section strongly curved. The distiphallus

is distinctly constricted apically, the neck
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behind adjoining and relatively long,
a little shorter than the distiphallus..................
............................................................................ L. trifolii

- With slight constriction only
between the apical and basal parts of the
bulb: basal section not strongly curved. The
distiphallus with slight constriction between

lower and upper halves.................... L. sativae

ansuzvaeiBzRuusinaAdrasunasiu
nuausaulusiindne q

nafnuadeilldoTosfuwusineag
TapanizgUinuazansuzwey distipallus
Tunsiuunatiaunasiunuauzauly Fowy
fnuauzuanengty foll

1. wnavTuruausauly L brassicae
ansousey distiphallus § distal bulb 1 §u
wazfianvueadudegunsenszuandfidu

r‘v—di&tiphallus

Aedeagal a

danuLADARTINANN (Figure 7)

2. unadTuviuauzauly L. chinensis
aneousey distiphallus § distal bulb 1 8
fouavafidy snsausmlaundusenlidou
fu swanusas Turueuseuluziladu 4 athe
Winlédm (Figure 8)

3. wnadTuruauzauly L. huidobrensis
aNBUEYBY distiphallus & distal bulb 2 &4
uanAwINuNasTurueuseuluyiaduy q A
Wewiledu uag distihallus fdnuaizadegai
(Figure 9)

4. uaiasTuviausauly L sativae dnsasy
299 distiphallus # distal bulb nilsdu ns
nafaNtprTE v ulaBLATEIUTIUDDY
nszidne (Figure 10)

5. uias Tunuausauly L. trifoli fnsouy
299 distiphallus 3 distal bulb vifldu Fdnwous
Toonu uasfuranatiedaau (Figure 11)

distiphalilus
= -

J

y

Figure 7 Male genitalia and phalluses of Liriomyza brassicae (Riley) (lateral view). Arrows

indicate the distiphallus

distiphatilus

Asdesea] apoderme B

Figure 8 Male genitalia and phalluses of Liriomyza chinensis (lateral view). Arrows indicate

the distiphallus
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i A distiphallus

A
i~_’l—

Asdoagal apodeme

v
. distiphallus

L S

e
="

Figure 9 Male genitalia and phalluses of Liriomyza huidrobrensis (lateral view). Arrows

indicate the distiphallus.

distiphallus

distiphalius ™

Figure 10 Male genitalia and phalluses of Liriomyza sativae (lateral view). Arrows indicate

the distiphallus

distiphallus

Aedeazal apodeme

A {5t pha L

Figure 11 Male genitalia and phalluses of Liriomyza trifolii (lateral view). Arrows indicate the

distiphallus

Lﬁaomnmam%‘am‘laﬁaﬁ’m:ﬁuﬂ’uﬁ
LwﬂQ’ﬁuﬁw‘lﬁsmﬁaamﬁ’ﬂmmﬁﬁmmLLa::
Tun1sAnsrAuwAnNA1928Y distiphallus
Pa9uNavTunuausauluwAazsfiaininy
avidungau davlduseaunisaiuazainy
Frunadeislun1InIIaasuat9TaUARL
ot §nuouzaey distiphallus fiuansngiiu
A uYsznaumIItiadyINiuUaNBULNNG

Fougninsnansusndu 9 wialdudlainns
f\;’]LLuﬂﬁﬁﬂﬁugﬂﬁﬂd

Sasakawa (2013) §1329LNas T UUDY
yaululutldvesdssmalng nuunaedu
nuauyauluIA Agromyzidae 37U 10
ana 28 pia WAZ 189U WULNRITU
vupuzaulusna Liromyza Tulssinalng 5

¥ilm leun Liriomyza brassicae L. chinensis,
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L. sativae, L. compositella Was L. subpusilla
Wil L. compositella Waz L. subpusilla it
aefinlunszna Asteraceae %x‘n‘f’luﬂ@:sﬂﬁ
aonuazldivsedudae uinsfneadetisnse
wuunasTuruauzauluid1vitarsfgdn
AN AN ININBATLAZNULWIZENE
Liriomyza 97U 5 BHa 15U 89AARDY
U Shiao (2004) fi51897U731 unaTunLEY
woulusna Liriomyza fianudiAysineu
grudniuRzluysemalivniufisiiu 6 ila
Tawn Liriomyza brassicae, L. bryoniae,
L. chinensis, L. huidobrensis, L. sativae LWaZ
L. trifolii BousHSAUT wazAMe (2551) ANk
BUNINIZIUINANBAULTUFIUNBUBNLAEY
whtfu wuusasYunusuzeuly 5 #ile Tuana
Liriomyza WU 4 ¥4a @ Liriomyza sativae, L.
brassicae, L. huidobrensis, L. chinensis WRE&N
Chromatomyia WU 1 ¥1i@ @8 Chromatomyia
horticola

maAnEaSetinudn swnsoldedins
fuiuguvad loslawizsuuuasansuegy
319789 distipallus ¥1U3znaUNITILUNTIA
wradTunuausaululdotiwdniau danndad
U318 U89 Spencer (1973); Shiao, (2004)
flFanuuzny distipallus Tun1snsraifiade
wiiazavunasiunususeuluana Liiomyza
Taewudn wnaeTunususeuly 2 il Ao
L. trifolii Waz L. sativae {anBeuzUI19vny
distipallus fiA&BARITUNIN WAWLIN L.
sativae 1 distipallus ifzuInlnaininile
Wisuileuiy L trifoli Seflaunadin way
USULNULDY (sclerotization) U89 distipallus
fanuwanseiu Ieg phallus 2849 L. sativae
dufidnwazaeniidnan Tususdt L trifoli
tfuldonu uazawnsaagudnuwmziey o Al
Tuma@inmeynsnisuunas Tunusuzeuly
fauamaly (Table 2)

Table 2 Adult morphological and male genitalia characters of Liriomyza species

Scientific Wing length
name Scutellum  Mesonotum Abdomen (mm) Male genitalia
Liriomyza yellow shiny Only the second visible 125 -17 One distal bulb, the
brassicae tergite divided by a yellow distiphallus seems
medial furrow constricted at the
midlength
L. chinensis black not shiny Black and no visible tergite 13-20 One distal bulb, the
divided distiphallus enlarged
L. huidobrensis  yellow not shiny Only the second visible 1.7 -23 Two distal bulbs
tergite divided by a yellow
medial furrow
L. sativae yellow shiny Only the second visible 125-19 One distal bulb, the
tergite divided by a yellow distiphallus with slight
medial furrow constriction between
lower and upper halves
L. trifolii yellow not shiny Second to fifth visible 12-18 One distal bulb, the

tergites

divided by a yellow medial

furrow

distiphallus with
constriction between

lower and upper halves
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#3UNaN1INARDY

msﬁnmﬁwuagmu%muLmaﬂmﬂ
DIAUANHUENUIIUNEUDN WA DI
fuiusineg Tasamnzaiuzey distiphallus
(38 aedeagus) 2p9unadTuruauteulud
Lﬁuﬁaaﬁmmﬁnﬂﬁuﬁﬂgnﬁniugﬁmﬂﬁm 9
2p9dsewnAlng @1mnsasarnuIneiftady
mMsuunzdausasiuvuaueuluiivihanefi
infifianuddymaaTesialdsiuu 5 via
16 Liriomyza brassicae, L. chinensis, L.
huidobrensis, L. sativae Was L. trifolii WaL
nmsifiusetreruausauluiariinnfnen
fueynsnisu wud usasiumususeului
mminLﬁﬁﬁﬂ@ﬂﬁﬁﬁﬁﬂlﬂ”uwnﬁqmﬁd 19 BHA
Ao L sativae usin1sfnuassil Wunisdnen
yaunasiunusugaulufidvinarefissn
issgiaisawinty dafu Tusuandeansd
nsaraLininsiaunasTunuauseulud
wWvharsaivanuiemeliiuisasgie
najuﬁu 7 warAmsinMsAnEASueLSTER 3
J1ATEiRN NS RS R Budu
ANNLLANAINIENIWNBUATDILNAIIUVIUDU
waululud Agromyzidae Tudszinalnsuas
Uszinalndifes

1ANA15819D9

noulfipsh TuAN3 uarduws Aluie. 2544 719
uilodaminissevinvavnusurauluyy
Auiigeniamis. Tssfiniaganiananin,
NN 42 wti.

foun upewess A3l yulsead andy ga9ddnaas
wisaiiy olenta 28a1 gunydl uay
olfg o] wdindu. 2551, synsnAsmusRAmgiis
ARIDIINDIR BUNTNISUUNRITUNUDUTDU
I‘Uﬂqa Liriomyza Was Chromatomyia. %1t
1415-1430. [y, e unaudsesunsuay
welulafmsinues namsiduiiduge oy
Uszanu 2550. NTNATINTNBAT. NTILNN.
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