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Abstract

To fill the gap of eriophyoid mites in Iran, a field survey was carried out in northwest Iran (Aras dam lake,
West Azerbaijan Province), on summer 2022. As a result of which one new vagrant Aceria species (Acari:
Eriophyoidea: Eriophyidae) associated with Artemisia scoparia Waldst. & Kit. (Asteraceae) was
discovered. The new species is illustrated and described herein as Aceria artemiparia sp. nov.. The
specific epithet artemiparia, is a combination of first six letters of the genus name and five last letters of
species name of the host plant. No apparent symptom was observed on the host. This is the second
report of an eriophyid mite species associated to Artemisia scoparia host plant. Aceria artemiparia sp.
nov. is unique among 23 Aceria spp. associated with Artemisia species plants by having a smooth
prodorsal shield and 8-rayed empodium. Furthermore, we provided a checklist and morphological keys
of eriophyoid mites associated with Artemisia spp. of the world.

Introduction

The genus Artemisia L., commonly known as wormwood, comprises 478 valid species belonging to the
Asteraceae (Compositae) family (POWO (2024)). Artemisia species are mainly hairy shrubs distributed
mostly in the Northern Hemisphere, with some species also found in the Southern Hemisphere. The origin
of Northern Hemisphere species can be tracked back to Western and Central Asia, and they have been
introduced to South America and Australia. Many Artemisia species possess diverse and extensive
medicinal properties and are used in both folk remedies and the pharmaceutical industry (Iram et al.
2019). In Iran, thirty-four valid species of this genus are found; their distribution patterns are influenced by
various factors such as climatic conditions and altitude (Shahrivari et al. 2022). Artemisia scoparia
Waldst. & Kit. is a perennial and aromatic medicinal plant that grows in various regions of Asia and
Central Europe, including China, India, Iran, Japan, Korea, Pakistan, and Saudi Arabia (Ding et al. 2021).

Up to now, 32 eriophyoid mite species (Acari: Eriophyoidea) have been reported infesting Artemisia spp.
around the world (Amrine and de Lillo unpublished databases). We provide their type host plant species
and relationship to hosts in Table 1. Among these species, only six were reported in Iran: Paraphytoptus
paradoxus Nalepa, 1896, Aceria artemisiae (Canestrini, 1891), Aceria gallartae Honarmand, Sadeghi-
Namaghi and de Lillo, 2020, Aceria alghoorii Honarmand, Sadeghi—Namaghi and de Lillo, 2020, and
Aceria khaniensis Honarmand, Sadeghi—Namaghi and de Lillo, 2020, Aceria jolfae Lotfollahi, 2024
(Kamali 2011; Gol et al. 2019; Honarmand et al. 2020; Lotfollahi and Masoudi-Rad, 2024).

To fill the gap of eriophyoid mites in Iran, a survey was carried out in West Azerbaijan Province on
summer 2022 as a result of which a new species was discovered and described.
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Table 1

List of eriophyoid mites associated with Artemisia spp. around the world.

Type host
plant

A. absinthium
L.

A.
arborescens
(Vaill.) L.

A. argyi H.Lév.
& Vaniot

A. californica
Less.

A. campestris
L.

A. alba Turra.

A.
douglasiana
Besser ex
Besser

A.
dracunculus
L.

Species

Aceria absinthii (Liro, 1943)

Phyllocoptes tenuirostris
(Nalepa, 1896)

Paraphytoptus paradoxus
Nalepa, 1896

Aceria affinis (Nalepa, 1900)

Paraphytoptus
septemscutatus Nalepa, 1900

Aceria kunminensis Kuang
and Hong, 1991

Epitrimerus argyris Xue, Song
and Hong, 2007

Aceria paracalifornicus
(Keifer, 1939)

Aceria trifila Keifer, 1965

Paraphytoptus californicus
(Hall, 1910)

Aceria artemisiaecampestris
Liro, 1943

Aceria subtilis (Nalepa, 1892)

Aceria tingens (Nalepa, 1917)
Aceria abalis (Keifer, 1940)

Aceria douglasiana Wilson
and Oldfield, 1966

Aceria neoartemisiae (Keifer,
1938)
Calepitrimerus cariniferus

Keifer, 1938

Aceria dracunculi (Keifer,
1939)

Relationship to hosts
(Amrine and de Lillo unpublished database)
Vagrant

Leaf deformation, rust
Vagrant

Leaf blisters

Galls

Galls on leaves
Vagrant

Leaf erineum

Inhabiting the growing tips

Vagrant
Leaf rolling

Thickened flower heads, shoot apex deformation

Flower deformation, red—violet coloration of
blooms

Hairy pockets on the lower leaf surface, deform
terminal leaves in heavy infestations

Vagrant

Erineum pockets on lower leaf surfaces (growth
distortion and clustering of flowers and buds on A.
frigida Willd.)

Vagrant

Severely stunted and thickened shoots, resulting in
a ball-like structure of aborted leaves and flowers
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Type host Species Relationship to hosts
plant
(Amrine and de Lillo unpublished database)
A. feddei Heterotergum artemisiae Vagrant
H.Lév. & Hong and Kuang, 1989
Vaniot
A. furcate M. Paraphytoptus inaequalis Vagrant
Bieb. Keifer, 1938
A. pontica L. Aceria pontica (Nalepa, 1917)  White felt hairiness, knot-like leaf galls
A Aceria pycnocephalae Keifer, Vagrant
pycnocephala 1955
(Less.) DC.
A. sieberi Aceria gallartae Honarmand, Witches' broom composed of the slender leaves
Besser Sadeghi—Namaghi and de with hypertrichosis and quite shortened internode

A. tridentata
Nutt.

Lillo 2020
Aceria oreadis Keifer, 1966

Aceria portalis Keifer, 1965

Inhabiting buds and leaf bases.

Inhabiting leaf and bud hairs.

Paraphytoptus artemisiae Vagrant
Wilson, 1959
A. vulgaris L. Aceria artemisiae (Canestrini,  Galls

1891)
Aceria horrida (Nalepa, 1917)

Galls, flower head swollen, staying complete, the
flower spoiled

Aceria marginemvolvens Leaf rolling
(Corti, 1910)
A Aceria khaniensis Vagrant
tournefortiana  Honarmand, Sadeghi-
Rchb. Namaghi and de Lillo 2020
A. scoparia Aceria alghoorii Honarmand, Vagrant
Waldst. & Sadeghi—Namaghi and de
Kitam. Lillo 2020
Aceria artemiparia Sp. NOV. Vagrant
A. fragrans Aceria jolfae Lotfollahi, 2024 Vagrant
Willd.

Material and methods

The host plant samples were collected from northwest Iran (West Azerbaijan) from 2021 to 2022 in early
summer by fourth author. The leaves were transferred to bottle (60cc) with Ethanol alcohol (70%).
Specimens were extract from the sediments obtained under a dissecting stereomicroscope directly.
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Ethanol alcohol (70%) was used as the preservative medium (Krantz and Walter 2009). The obtained
specimens were cleared in lactic acid for 5 to 10 minutes (modified method) in an oven at 70°C, then were
mounted with Heinze PVA (polyvinyl alcohol) medium (Evans 1992). Setal notation and terminology were
followed Lindquist (1996). Olympus BX53 Phase Contrast microscope was used for morphological
measurements based Amrine and Manson (1996) as modified by de Lillo et al. (2010). In the female
description, the holotype measurements are followed by range values of the studied population (i.e.
holotype and paratypes) set between parentheses; only the range values are given for males. The mean
values of the paratypes are reported in a few cases when measurements of the holotype could not be
taken, due to the slide mounting position of the specimens; these are marked by an asterisk (*). Line
drawings were drawn using a camera lucida based on de Lillo et al. (2010) and abbreviations follow
Amrine et al. (2003). Drawings were edited with Adobe Photoshop® CC 2017 software. Host plant names
and their synonymies are in accordance with "The World Flora Online' (2024). All paratypes and holotype
of new species are deposited at the Acarology Laboratory, Department of Plant Protection, Faculty of
Agriculture, Azarbaijan Shahid Madani University, Iran. All paratypes and holotypes of the new species are
deposited at the Acarology Laboratory, Department of Plant Protection, Faculty of Agriculture, Azarbaijan
Shahid Madani University (Iran) except one paratype of each species which are deposited in the
Acarological Collection, Jalal Afshar Zoological Museum (JAZM), Faculty of Agriculture, University of
Tehran, Karaj, Iran.

Results

Family Eriophyidae Nalepa
Subfamily Eriophyinae Nalepa
Tribe Aceriini Amrine et Stasny
Genus Aceria Keifer

Aceria artemipariasp. nov. Fig. 1
Description

FEMALE: (measured specimens n = 10) Body vermiform, 160 (150-180, including gnathosoma), 35*
(35—-45) wide, 41 (40—-42) thick. Gnathosoma 17(17-20) projecting obliquely downwards, pedipalp coxal
setae ep not detectable, dorsal pedipalp genual setae d 8 (7-9), unbranched, subapical pedipalp tarsal
setae v 1 (norange), cheliceral stylets 14 (13-17). Prodorsal shield subtriangular21 (21-24), including
frontal lobe, 32 (30-32) wide; with acuminated frontal lobe 2 (2-3) over gnathosomal base. Prodorsal
shield smooth without any line, one pit located between scapular tubercles on the first dorsal semiannuli.
Lateral side of prodorsal shield without ornamentations. Tubercles of scapular setae sc on rear shield
margin, 19 (19-21) apart, scapular setae sc 31 (31-33), directed backward. Leg 121 (21-23), femur 8
(7-9), genu 4 (3-5), tibia 4 (4-5), tarsus 6 (6-8), tarsal solenidion w 7 (6-7), curved down, distally
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rounded, empodium 8 (no range), simple, 8—rayed; basiventral femoral setae bv 11 (10-13), antaxial
genual setae /" 28 (24-29), paraxial tibial setae /'8 (7-9), paraxial fastigial tarsal setae ft'16 (15-17),
antaxial fastigial tarsal setae ft" 20 (20-25), paraxial unguinal tarsal setae u'3 (3-4). Leg Il 22 (22-23),
femur 8 (7-9), genu 3 (3-4), tibia 3 (3—4), tarsus 6 (6-7), solenidion w 8 (7-9), curved down, distally
rounded, empodium 8 (7-8), simple, 8—rayed; femoral setae bv 12 (12-14), genual setae /" 11 (11-12),
tarsal setae ft'9 (7-9), setae ft"23 (21-25), setae u'3 (3—5). Coxae smooth; Anterolateral setae on
coxisternum I(7b)7* (6—7), tubercles 7b 5* (5—7) apart, proximal setae on coxisternum | (7a) 31 (27-31),
tubercles 7a 3* (3—4) apart, proximal setae on coxisternum Il (2a) 44 (40-48), tubercles 2a 17* (17-19)
apart, prosternal apodeme 4* (4-6). Opisthosoma dorsally arched with 45 (44-49) dorsal semiannuli,
with elliptical microtubercles close to the rear margin, and 42 (39-44) ventral semiannuli, with small
elliptical microtubercles; 3 (3—5) semiannuli with fine microtubercles between coxae and genital
coverflap; last 5 (5-6) ventral semiannuli of the opisthosoma with elongated microtubercles on the
ventral side. Setae ¢2 25 (22-25), on ventral semiannulus 8 (6—8); setae d 76 (68-75), on ventral
semiannulus 14 (13-18); setae e 39 (35-45), on ventral semiannulus 24 (23-26); setae f43 (43-51), on
ventral semiannulus 38 (38-43), 6 (6—7) annuli after setae f. Setae h299 (91-110), setae h7 3 (3-5).
External genitalia 8 (8—-10), 16 (15-17) wide, coverflap smooth and without striae, proximal setae on
coxisternum Il (3a) 65* (50-70), 9* (9—10) apart. Internal genitalia: Spermathecae ovoid, oriented
posterolaterad; spermathecal tubes relatively short as long as 1/5 of spermathecae length; transverse
genital apodeme subtrapezoidal, distally folded.

MALE (measured specimen n = 1). Body vermiform, 150 (including gnathosoma), 40 wide, 40 thick.
Gnathosoma 10 projecting obliquely downwards, chelicerae 9, palp coxal setae ep absent, palp genual
setae d 7, unbranched, palp tarsus setae v not detectable. Prodorsal shield 20, including frontal lobe, 30
wide, frontal lobe 1. Shield pattern similar to that of female, smooth. Tubercles of scapular setae scon
rear shield margin, 19 apart, setae sc24. Leg |21, femur 7, genu 3, tibia 3, tarsus 5, solenidion w 5, curved
down, distally rounded, empodium 5, simple, 8—rayed; femoral setae bv 9, genual setae /19, tibial setae /'
6, tarsal setae ft'15, setae ft" 20. Leg Il 18, femur 7, genu 4, tibia 2, tarsus 4, solenidion w 5, curved down,
distally rounded, empodium 5, simple, 8—rayed; femoral setae bv broken, genual setae /"9, tarsal setae ft'
7, setae ft" 15. Coxae similar to those of female, smooth; setae 7b 6, tubercles 7b 7 apart, setae 7a 22,
tubercles 7a 3 apart, setae 2a 31, tubercles 2a 17 apart. Prosternal apodeme 5. Opisthosoma dorsally
arched with 42 dorsal semiannuli; 39 ventral semiannuli; 3 semiannuli between coxae and genital region.
Setae ¢2 16 on ventral semiannulus 5, setae d 45 on ventral semiannulus 11; setae €23 on ventral
semiannulus 21; setae 32 on ventral semiannulus 33, 5 annuli after setae 1. Setae h2 37; setae h7 4;
setae 3a 40, 11 apart.

Type host plant
Artemisia scoparia Waldst. & Kit. (Asteraceae).
Relation to the host plant

No apparent symptom was observed.
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Type locality

Aras dam lake, West Azerbaijan Province, Iran (39°03' 16 N 45°27' 07 E), 753 m above sea level,coll. S.
Hanife, 10 July 2021.

Type material

Holotype: single female on a microscope slide (slide code: AHO1-1); paratypes: 9 females (slide codes:
AHO01-1-2 to AHO1-1-10) and one male (slide code: AHO1-1-11) mounted on separate microscope
slides.

Fig 1 Line drawings of Aceria artemipariasp. nov.: AD. Prodorsal shield; AL. Lateral view of anterior body
region; CG. Female coxigenital region; em. Empodium; GM. Male genital region; IG. Internal female
genitalia; LO. Lateral view of annuli; L1. Leg I; PM. Lateral view of posterior opisthosoma; PV. Ventral view
of posterior opisthosoma; Scale bar: 10 um for AD, AL, CG, IG, PM, PV; 5 uym for LO, L1; 2.5 pm for em.

Other material

Mites extracted from the same sample as the type specimens were preserved in part in 70% ethanol
(Walter and Krantz 2009) (tube code: AHO1-1-P).

Etymology

The specific epithet artemiparia, is a combination of first six letters of the genus name and five last letters
of species name of the host plant.

Differential diagnosis

Aceria artemipariasp. NOV. is unique among 23 Aceria spp. associated with Artemisia species plants by
having a smooth prodorsal shield and 8—-rayed empodium. Whereas in comparison with other Aceria
species, it appears to be close to Aceria tamaricis (Trotter 1900) which was originally found on Tamarix
sp.(Tamaricaceae) and re—described by Castagnoli (1992). Later, de Lillo and Sobhian, (1994) described
and compared specimens obtained from France to Greece and Asia Minor. Prodorsal shield, female
genital cover flap, and Coxae | and Il in both species without lines and ornamentation, and both species
have a pit in the center of the rear shield margin. Furthermore, they exhibit other resemblances that
include opisthosoma anuuli number (44-45 in Aceria. tamaricis and 45 (44—-49) in Aceria artemipariasp.
nov.), Body length (125-190 in Aceria tamaricis and 150—180 in Aceria artemipariasp. nov.), Genital
coverflap length (7-9 in Aceria tamaricis and 8 (8—10) in Aceria artemipariasp. nov.), frontal lobe (2 in
Aceria tamaricis and 45 2 in Aceria artemipariasp. nov.) and shape of Internal genitalia. The new species
is distinguishable by empodium rays number (7 in Aceria tamaricis and 8 in Aceria artemipariasp. nov.),
Scapular setae sc (31-40 in Aceria tamaricis and 31 (31-33) in Aceria artemipariasp. nov.), c2 (30-40 in
Aceria tamaricis and 25 (22-25) in Aceria artemipariasp. nov.), d (35-55 in Aceria tamaricis and 76 (68—
75) in Aceria artemipariasp. nov.), e (30—40 in Aceria tamaricis and 39 (35-45) in Aceria artemipariasp.
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nov.), £ (25-35 in Aceria tamaricis and 43 (43—51) in Aceria artemipariasp. nov.), 3a (25-35 in Aceria
tamaricis and 65 (50—70) in Aceria artemipariasp. nov.) and host plants.

The morphological keys of eriophyoid mites associated with Artemisia spp. of the world.
1. Setae sc ahead of rear prodorsal shield margin ..o 2
— Setae scon rear prodorsal shield margin ..o 4

2. Opistosoma without ridges and furrows, sc convergent forward, coxae smooth, median and admedian
lines complete ...................................... Phyllocoptes tenuirostris (Nalepa, 1896)

— Opistosoma with ridges and fUITOWS ... e 3

3. Middorsal ridge ending in a broad furrow before termination of subdorsal ridges, setae c246 .........
ceeee e Calepitrimerus cariniferus Keifer, 1938

— Middorsal ridge fading simultaneously with subdorsal ridges, setae c225-26 ........................
veene e EPItimMerus argyris Xue, Song and Hong, 2007

4. Opistosoma with broad dorsal semiannuli .............cccccevoeoeiiieeeericiee e B
— Opistosoma without broad dorsal semiannuli ............ Aceria Spp. ...ccccccceeeeveeceeenvveenee. 10

5. First 4 semiannuli posterior to shield margin narrow and next 9 semiannuli broad until the caudal
annuli, submedian lines forked at % anterior SNIEIA ...... ..o e ettt et et e e e eee e oo
Heterotergum artemisiae Hong and Kuang, 1989

— Broad annuli at the posterior half of the opistosoma ....... Paraphytoptus spp. ................ 6

6. Empodium 4-rays, coxae smooth ............ccoeueecevenennn.... P artemisiae Wilson, 1959

— Empodium 5 rays, coxae Not SMOOth ........ccccceveiiceiee et 7,

7. sclength equal to prodorsal shield length .................................... B californicus Hall, 1910

— sclength one and half time the shield length ... 8

8. One pair of submedian lines, genital cover flap smooth .......... P septemscutatus Nalepa, 1900
— Two pair of submedian lines, genital cover flap with striae .........c.ccccceoevviiccieeceeen. 9

9. Opisthosoma with 23 dorsal semiannuli, shield median lines incomplete ..........ccoocuue.......
veeereeeennnn P inaequalis Keifer, 1939
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— Opisthosoma with 34-41 (Gol et al, 2019) or 50-65 (Vidovi¢ et al, 2008) dorsal semiannuli, median

line complete......coeeeeeeccvvceeiee e B paradoxus Nalepa, 1896

10. Prodorsal shield smooth, empodium 8-rayed ............................. Aceria artemiparia Sp. NOV.
— Prodorsal shield ornamented with lines, empodium with less than 8 rays ..........ccccu...... 11
11. Empodium 3=rayed .........ccccveercccecee e ce e e Aceria trifila Keifer, 1965

— Empodiun with more than 3 rays ... e 12

12. EMPOdiUm 4=raYed ....coooevvieee et sas e s e nnenes 13

— Empodium with more than 4 rays (50r 6 rays) ......cccoeveoeeeeeceeceeceeceeceeeee e 19

13. Setae sclength equal to shield length ..o 14

— Setae sclonger or shorter than the shield length ..o 15

14. Female genital coverflap smooth ............................. Aceria paracalifornicus (Keifer, 1939)
— Female genital cover flap with 9 longitudinal striae .................. Aceria dracunculi Keifer 1939
15. Setae sclength equal to half of the shield length ................ Aceria artemisiae Canestrini, 1891

Note: Nalepa (1892 and1917) named four subspecies of Aceria artemisiae (Aceria subtilis (Nalepa, 1892),
Aceria tingens (Nalepa, 1917), Aceria pontica (Nalepa, 1917) and Aceria horrida (Nalepa, 1917)). Their
host plants and symptoms are mentioned by Nalepa, but their descriptions are insufficient. According to
Amrine and de Lillo database probably they are not subspecies and are valid species.

— Setae sclonger than the shield length ... 16
16. Median line not reaching the anterior of the shield ... 17
— Median line reaching the anterior of the shield ..o 18

17. Opisthosoma with 55-60 dorsal semiannuli, setae 3a 20—24, female genital coverflap with 12
longitudinal striae ................ Aceria alghoorii Honarmand, Sadeghi Namaghi and de Lillo 2020

— Opisthosoma with 70—75 dorsal semiannuli, setae 3a 14, female genital coverflap with 6 longitudinal
StHAE oo e ACETT@ NEOAItemisiae Keifer, 1938

18. Opistosoma with 79 dorsal semianulli ................................... Aceria absinthii Liro, 1943
— Opistosoma with 56 dorsal semianulli ..................................... Aceria affinis Nalepa, 1900

19. Median, admedian and Inner submedian lines with equal length ............c...cc.......c....... 20
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— Inner submedian lines distinctly shorter than admedian lines ... 24

20. Prodorsal shield with one pair of submedian lines, numerous short lines on shield lateral sides ...
... Aceria kunminensis Kuang and Hong, 1991

— Prodorsal shield with two pair of submedian lines .........c.coccuviveieercicecee e 211
21.0uter submedian lines present at anterior 4/5 of the shield .......cccooiviniiceee. 22
— Outer submedian lines absent and replaced with dashes or transverse lines ........................... 23

23. Prodorsal shield with distinct median, admedian and inner submedian lines, setae sc 50 long,
empodium 5-rayed ..........ceveeiceineeneenreennnnnn.. AC€ria marginemvolvens Corti, 1910

— Prodorsal shield with faint median, admedian and inner submedian lines, setae sc 40-43 long,
empodium 6-rayed ..............cccomneseeneenereeenenn. Aceria jolfae Lotfollahi, 2024

23. Outer submedian lines replaced with two oblique transverse lines .........cccccooeeeieeveenene.
....... Aceria artemisiaecampestris Liro, 1943

—Some long and short dashes between inner submedian lines and lateral margin of shield ...............
... Aceria gallartae Honarmand, Sadeghi Namaghi and de Lillo, 2020

24. Setae sc shorter than the shield, equal with half of the shield ..
.. Aceria douglasiana Wilson and OIdﬂeId 1966

— Setae sclongerthan the shield ... 2D

25. Setae scshorter than 40 ... e 20

— Setae sclongerthan 40 ... e e 27

26. Opisthosoma with 57-62 dorsal semiannuli, setae sc32 ................ Aceria oreadis Keifer, 1966

— Opisthosoma with 80—-85 dorsal semiannuli, setae sc 35 .......... Aceria pycnocephalae Keifer, 1955
27.Setae 3a22-24 ............. Aceria khaniensis Honarmand, Sadeghi Namaghi & de Lillo, 2020

— Setae 33 shorter than 20 ...ttt e 28

28. Opisthosoma with 75 dorsal semiannuli, setae 3a 18 ..................... Aceria abalis (Keifer, 1940)

— Opisthosoma with 66 dorsal semiannuli, setae 3a shorter than 14 ...... Aceria portalis Keifer, 1965
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Figures

Figure 1

Line drawings of Aceria artemiparia sp. nov.: AD. Prodorsal shield; AL. Lateral view of anterior body
region; CG. Female coxigenital region; em. Empodium; GM. Male genital region; IG. Internal female
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genitalia; LO. Lateral view of annuli; L1. Leg I; PM. Lateral view of posterior opisthosoma; PV. Ventral view
of posterior opisthosoma; Scale bar: 10 um for AD, AL, CG, IG, PM, PV; 5 uym for LO, L1;2.5 ym for em.
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