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Abstract

A new species of Eriophyidae (Acari: Prostigmata: E riophyoidea) mite, Aceria tripuraensis n. sp., is described from the
closed bud galls of Hibiscus macrophyllus Roxb. ex Hornem. (Malvaceae) in India. Aceria tripuraensis n. sp. is distin-
guished by having a prodorsal shield with distinct rounded lobes on the postero-lateral margins and two pairs of submedian
lines. The tarsal solenidia with unusual transverse sculptures, are 2.5x longer than the empodia. Twenty Aceria species are
now known to inhabit malvaceous plant hosts and those are listed here along with type localities and host plant details. A
key to all known species of Aceria recorded from Hibiscus spp. is also provided.
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Introduction

Eriophyoid mites are a specialized group of plant feeding arachnids with a high level of host specificity and
adaptability (Lindquist & Oldfield 1996; Amrine 1996). Many are vagrant and cause no visible harm to their host
plants. However, some eriophyoid species are known to be serious pests while others are recognised for
transmitting plant viruses and pathogens. Often their infestation and feeding behaviour leads to plant injury that
manifests in the form of russeting, gall formation, bronzing, browning, silvering or curling of leaves and deformed
or stunted buds (Keifer ef al. 1982).

A worldwide count of eriophyoid mites approximates to 4600 known species in about 420 genera, of which the
genus Aceria contributes about 25%-30% of this biodiversity (Amrine & Stasny 1994; Amrine & de Lillo
unpublished databases 2003 & 2010). More than 482 eriophyoids have been described from India with 127 species
belonging to the genus Aceria (Amrine & de Lillo unpublished database 2010; Huang 2008).

So far, 47 eriophyoid species have been reported from India on malvaceous plant hosts, of which, 19 species
belong to the genus Aceria and eight of those are reported from Hibiscus spp. (Amrine & Stasny 1994; Amrine &
de Lillo unpublished database 2010).

The present paper describes a new species, Aceria tripuraensis n. sp., and provides a list of Aceria spp.
previously recorded on Malvaceae along with damage symptoms, type hosts and locality information (Table 1). A
key to Aceria species known from Hibiscus spp. is also included.

Material and methods

During exploration surveys in the Tripura state of northeast India, a new species of eriophyoid mite belonging to
the genus Aceria was collected from inside closed bud galls of Hibiscus macrophyllus Roxb. ex Hornem.
(Malvaceae). The galls were found on the abaxial surface of leaves with their corresponding adaxial surface
appearing to be bronzed.
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Leaves of Hibiscus macrophyllus were collected and examined for the presence of mites using a Leica MZ6
stereozoom microscope. Specimens were mounted directly onto microscope slides in a droplet of Hoyer’s medium
and subsequently dried on a hot plate at 45-55°C for 10-12 hours (Krantz 1970). The cleared slide mounted
specimens were studied under a Leica DM 1000 phase contrast compound microscope fitted with a drawing tube.
All illustrations are indicated with their relevant scale of magnification. The classification and terminology follows
Amrine et al. (2003). The holotype measurement is followed by the mean, standard deviation and range of
paratypes in parentheses. All measurements are in micrometres (um) and, unless specified, refer to the length of the
structure. The body length has been measured from the apical tip of the gnathosoma to the posterior end of the
opisthosoma while the length measurement of the legs is from the base of the trochanter to the apical tip of the
tarsus, excluding the tarsal appendages (solenidion and empodium). The ventral opisthosomal annuli were counted
from the first annulus from the lateral margin of coxa II.

Scanning Electron Microscopy (SEM) study was undertaken with the aid of a Zeiss EVOMA10 scanning
electron microscope at 20 KV/EHT and 10 Pa between 2.15x to 23.7x after 24 nm palladium coating. Photographs
were taken using a Canon Powershot S50 digital camera.

Type material has been deposited in the National Pusa Collection, Division of Entomology, Indian Agricultural
Research Institute, (NPC, IARI), New Delhi 110012, India and the Insect and Mite National Collection, National
Museum of Natural History (NMNH), Smithsonian Institution, USDA, ARS, SEL, Beltsville, Maryland, USA.

Results

Taxonomy

Family: Eriophyidae Nalepa, 1898
Subfamily: Eriophyinae Nalepa, 1898
Tribe: Aceriini Amrine & Stasny, 1994
Genus: Aceria Keifer, 1944

Type species: Eriophyes tulipae Keifer, 1938:185

Aceria tripuraensis n. sp.
(Figs.1-13)

Diagnosis. Prodorsal shield with rounded lobes on postero-lateral margins and shield design comprised of one
median, two admedian and four submedian lines. Solenidia on tarsus I and 11, stout with transverse sculptures, at
least 2.5x longer than respective empodia; empodia 4-rayed. Coxisternal plates microtuberculated. Female genital
cover flap with longitudinal ridges. Opisthosomal setae (d) long, almost 3.5x the length of setae (c2), 2.9x the
length of setae (f) and 12x the length of the shortest setae (e); setae (£2) nearly 13.3x the length of setae (%1). Live
mites are transparent to white in colour.

Description. FEMALE (n=10). Body worm-like 180, 15620 (130-180), 41, 36+5 (30—43) wide; white in
colour. Gnathosoma 12, 12+ 2 (9—15) projecting downwards, pedipalp genual setae (d) 2.5+0.5 (2-3), cheliceral
stylets 15, 14+1 (12—15). Prodorsal shield broad at base, 19, 20+2 (17-23), 35, 30+3 (26-35) wide; frontal lobe
partially buried into flexible cuticle of basal pedipalp; prodorsal shield (based on SEM images, Figs. 6-9) with
median line, prominently visible on anterior half of shield; admedian lines complete, extending outwards and
bifurcating in middle of prodorsal shield; short lines present below bifurcation of admedian lines; first submedian
lines complete, meeting posteriorly to form a vase-like structure, enclosing median and admedian lines completely
and sometimes bifurcating near base of prodorsal shield; second submedian lines present only on anterior 1/3 of
shield; third submedian lines complete, running obliquely and extending to base of prodorsal shield; fourth pair of
submedian lines extending up to lobe structures as present laterally on prodorsal shield. Prodorsal shield (as
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examined under phase contrast; Fig. 1 DA) characterized by many lines: straight, admedian line, vase-shaped;
submedian lines enclosing various lines in middle and postero-lateral rounded lobes, prominently visible. Posterior
margin of prodorsal shield with sulcus (furrow) at level of scapular setae. Scapular tubercles subcylindrical, arising
from under posterior margin of prodorsal shield with two annuli lateral to each tubercle, 11, 13+1 (11-14) apart,
directing scapular seta (sc) divergently backwards; (sc) 22, 23+1 (21-25), spanning 9, 11+£2 (9—15) annuli. Legs.
Leg 127, 2741 (26-28); trochanter 4, 4+1 (3—4), femur 10, 9+1 (8-10), basiventral femoral seta (bv) 7, 61 (5-7);
genu 4, 4+1 (4-5), antaxial genual seta (/") 14, 13£1 (12-15); tibia 5, 5+1 (4-6), paraxial tibial seta (/') 2, 2+0 (2);
tarsus 7, 61 (5-7), tarsal solenidion (@) 12, 131 (12—14), rod-like, without knob, but with very faint transverse
sculpturing over entire length, empodium 6, 5+1 (5-6), simple, 4-rayed, paraxial fastigial seta (f¢") 3, 4=1 (4-5),
antaxial fastigial seta (f¢") 4, 5£1 (4—6), unguinal seta (u') 3, 2+1 (2-3). Leg Il 24, 24+1 (23-25); trochanter 3, 3+1
(3-4); femur 9, 9+1 (8-10); basiventral femoral seta (bv) 6, 71 (6-9); genu 4, 4+1 (3—4), antaxial genual seta (/")
8, 7+1 (5-9); tibia 5, 4+1 (3-5); tarsus 6, 51 (6-7), tarsal solenidion () 15, 16x1 (15-17), rod-like, without knob,
but with very faint transverse sculpturing over entire length (visible in SEM micrographs; Figs. 10 & 13), tarsal
empodium 5, 5+1 (4-6), simple, 4 rayed, paraxial fastigial seta (f#') 3, 3+1 (3—4), antaxial fastigial seta (ft") 4, 4+1
(3-5), unguinal seta (") 3, 2+1 (2-3). Coxal area granular, sternal line present, anterolateral setae on coxisternum [
(1b) 5, 51 (4-5), 7, 7T+1 (6-8) apart; proximal setae on coxisternum [ (/a) 25, 22+3 (20-26), 8, 7+1 (6-8) apart;
proximal setae on coxisternum II (2a) 37, 3542 (30-36), 16, 16+1 (16—17) apart. Coxisternal area with 4-5
microtuberculated annuli. Genitalia 10, 7+1 (5-9) long, 16, 16+1 (15-16) wide; epigynium with 10-12
longitudinal ridges; central ridge longer than lateral ridges; internal female genitalia with foreshortened anterior
apodeme; proximal seta on coxisternum III (3a) 5, 6x1 (4—7). Opisthosoma with annuli subequal dorsoventrally.
Opisthosomal seta (c2) 14, 14+1 (13—15), on ventral annulus 9—-10; opisthosomal seta (d) 48, 49+2 (46-53), 31,
30+1 (30-31) apart, on ventral annulus 17, 18+1 (16—19); opisthosomal seta (e) 4, 4£1 (4-5), 16, 16+1 (14-17)
apart, on annulus 32, 33+£2 (31-35); opisthosomal seta (f) 17, 171 (15-18), 14, 13+1 (12—14) apart, on annulus 54
(5th annulus from rear), 562 (53—60). Number of dorsal annuli 65, 65+1 (63—68) with oval/elongated
microtubercles; 2 annuli present laterally to each scapular tubercle; first annulus posterior to prodorsal shield
broadened with elongated microtubercles; widely spaced microtubercles present on posterior 5—8 annuli, becoming
reduced in size; last 5 to 8 annuli smooth dorsally in some females. Number of ventral annuli 59, 61£2 (58—-65) also
with oval microtubercles, becoming narrower, rib-like and closely spaced posterior to seta (f). Opisthosomal seta
(h2) 74, 75+4 (70-81); opisthosomal seta (41) 6, 61 (4-7).

MALE (n=2). Similar to female, 137.5£10 (130-145), 47.5£0.7 (47-48) wide. Gnathosoma projecting
downwards; pedipalp genual setae (d) 2.5+0.5 (2-3); chelicerae 13+1.4 (12—14); rostrum 11x1.4 (10-12).
Prodorsal shield 20.5+0.7 (20-21) long, 27+1.4 (26-28) wide; dorsal tubercles near rear shield margin 15.5+0.7
(15-16) apart, directing scapular seta (sc) divergently backwards; (sc) 18.5+0.7 (18-19), spanning 11-12 annuli.
Legs. Leg I 25; femur 9.5+£0.7 (9-10), basiventral femoral seta (bv) 7+1.4 (6-8); genu 3.5+£0.7 (3—4), antaxial
genual seta (/") 13; tibia 4.5+0.7 (4-5), paraxial tibial seta (/') 2; tarsus 5.5+0.7 (5-6), tarsal solenidion (@) 13+2.8
(11-15), rod-like, without knob, but with very faint transverse sculpturing along entire length, empodium 5.5+0.7
(5-6), 4 rayed, paraxial fastigial seta (f#") 4, antaxial fastigial seta (f¢”) 5, unguinal seta (¢) 2. Leg II 23; femur
9.5+0.7 (9-10); basiventral femoral seta (bv) 5.5+0.7 (5-6); genu 3, antaxial genual seta (/") 9.5+£0.7 (9—10); tibia
4, tarsus 4.5+0.7, tarsal solenidion (@) 15, not knobbed, rod-like, but with very faint transverse sculpturing along
entire length, empodium 5, 4-rayed, paraxial fastigial seta (f#') 3, antaxial fastigial seta (") 5, unguinal seta (u) 2.
Anterolateral setae on coxisternum I (/5) 4+1.4 (3-5), 8+1.4 (7-9) apart; proximal setae on coxisternum I (/a)
16.5+2.1 (15-18), 8.5+0.7 (8-9) apart and proximal setae on coxisternum Il (2a) 29+1.4 (28-30), 17+2.8 (15-19)
apart. Genitalia 17 wide, 9.5+0.7 (9-10), genital seta (3a) 10+1.1 (9—12). Opisthosoma. Opisthosomal seta (c2)
14£1.4 (13—15) on annulus 9-10; opisthosomal seta (d) 42.5+3.5 (40-45), 34+£2.8 (32-36) apart on annulus
21.5+0.7 (21-22); opisthosomal seta (e) 3.5+0.7 (3—4), 21 apart, on annulus 36.5+0.7 (36-37); opisthosomal seta
(H) 15.5£2.1 (14-17), 13.5£0.7 (13—14) apart, on annulus 61.5+£0.7 (61-62). Number of dorsal annuli 66.5+0.7 (66—
67), microtuberculated; number of ventral annuli 68+2.8 (66—70), microtuberculated. Opisthosomal seta (/2)
49+1.4 (48-50); opisthosomal seta (71) 5+1.4 (4-6).

NYMPH. Not found.

LARVA (n=5). Body 100 (in all specimens measured), 36.6+4.7 (30-40) wide. Gnathosoma projecting
downwards; chelicerae 12.2+0.8 (11-13); gnathosoma 11.2+1.3 (10—13). Prodorsal shield 20.4+3.2 (15-23) long,
20 wide; dorsal tubercles near rear shield margin directing scapular seta (sc) divergently backwards; (sc) 4.4+0.5
(4-5), spanning 5-6 annuli. Legs. Leg I 13; femur 5, basiventral femoral seta (bv) 2.6+0.5 (2-3); genu 2, antaxial
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FIGURE 1. Semi-schematic drawings of Aceria tripuraensis n. sp.: C. Coxal region; CG. Coxigenital region of female; DA.
Prodorsal shield design showing variation in three different specimens: (a) prodorsal shield design of holotype, (b,c) prodorsal
shield design of two paratypes; GM. Genital region of male; IG. Internal genitalia of female; LM. Lateral view of body; L1.
Leg I; L2. Leg Il. Scale bars as indicated on drawing.
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FIGURES 2-9. Aceria tripuraensis n. sp. and plant damage symptoms: 2. Dorsal surface of Hibiscus macrophyllus leaf
showing damage; 3. Ventral surface of Hibiscus macrophyllus leaf with galls; 4. Hibiscus macrophyllus leaf showing bronzing
effect induced by galls; 5. Scanning electron micrograph (SEM) of Aceria tripuraensis n. sp., ventral view; 6. SEM of Aceria
tripuraensis n. sp, dorsal view; 7-9. SEM of Aceria tripuraensis n. sp. showing prodorsal shield. Scale bars as indicated on

images.
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FIGURES 10-13. Aceria tripuraensis n. sp.: 10. Leg 1 and II; 11. Ventral view of female; 12. Coxisternal region and
epigynium of female; 13. Anal region of female. Scale bars as indicated on images.

genual seta (/") 2.6+£0.5 (2-3); tibia 2, paraxial tibial seta (/') 2; tarsus 4, tarsal solenidion (®) 5, not knobbed,
transverse sculpturing not visible, empodium 4, 3-rayed, paraxial fastigial seta (f) 2, antaxial fastigial seta (/") 2,
unguinal seta (u") not visible. Leg Il 13; femur 4.6+0.5 (4-5); basiventral femoral seta (bv) 2.4+0.5 (2-3); genu 2,
antaxial genual seta (/") 2.4+0.5 (2-3); tibia 2; tarsus 3.6+0.5 (3—4), tarsal solenidion (®) 5.4+£0.5 (5-6), not
knobbed, transverse sculpturing not visible,empodium 3, 3-rayed, paraxial fastigial seta (fi') 2, antaxial fastigial
seta (f#") 2, unguinal seta (u') not visible. Anterolateral setae on coxisternum I (/) not seen; proximal setae on
coxisternum I (/a) 51 (4-6), 7 apart and proximal setae on coxisternum Il (2a) 10+2 (8-12), 15 apart. Genitalia
not formed. Opisthosomal seta (c2) 3.6+0.8 (3—5) on annulus 7-10; opisthosomal seta (d) 9+1.2 (7-10), 24 apart,
on annulus 15-20; opisthosomal seta (e) not seen; opisthosomal seta (f) 9.8+1.4 (8-12), 11 apart, on annulus 36—
42. Number of dorsal annuli 61.4+2 (59-64), microtuberculated; number of ventral annuli 41.4+3.7 (36-45),
microtuberculated. Caudal seta (42) 17.8+2.2 (15-20); accessory seta (1) 3+1.2 (2-6).

Type material. Holotype female, 20 female paratypes on 20 microscope slides; 2 male paratypes on 2 slides; 5
larva on 3 slides deposited in NPC, India with registration number: 1791-1810/13; 2 female paratypes on 2
microscope slides deposited in NMNH, SEL, USDA with transaction number: 206557. All ex Hibiscus
macrophyllus  Roxb. ex Hornem. (Malvaceae), locality: Ishaan Chandranagar, Agartala, Tripura
(23°45'55"N 91°14'33"E), collected by V.V. Ramamurthy on 20 August 2011.

Etymology. The specific designation tripuraensis is derived from the name of the north-eastern state of India,
‘Tripura’, from where the type host plant was collected.

Host plant. Hibiscus macrophyllus Roxb. ex Hornem. (Malvaceae).

Relation to the host plant. This mite causes bud galls with domes on the lower leaf surfaces. The leaves
appear bronzed, with reddish coloured pockmarks on the dorsal surface (Figs. 2—4).

Remarks. This new species is distinct among Aceria spp. having 4-rayed empodia and reported from India in
the presence of prominent lobes on the postero-lateral margins of the prodorsal shield. In addition to this character,
the new species is distinct among the species of Aceria that are specific to the host plants of the family Malvaceae
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in its characteristic prodorsal shield design and legs I and II with very long solenidia with faint transverse
sculptures.

Key species of the genus Aceria known from Hibiscus spp.

1. Prominent lobe-like structures absent on postero-lateral margins of prodorsal shield; coxal granulations may or may not be
present on both coxal plates; empodium 4- or 5- rayed; solenidia on Legs I and II, more or less subequal to empodia of legs . .

- Prominent lobe-like structures present on postero-lateral margins of prodorsal shield; coxal granulations present on coxal plate;
empodia 4-rayed, solenidia on Legs I and II at least 2.5% length of empodia .................... Aceria tripuraensis n.sp.
2. Empodiaon Legs Land I, 4-rayed . . . . .. ..o o 3
- Empodiaon Legs Tand I, Srayed . ... ... 5
3. Coxal granulations present only on fore-coxae; median line on prodorsal shield appears complete but anterior half is indistinct;
admedian and submedian lines form a spear-shaped pattern . ....................... Aceria hastatum Ueckermann, 1990
- Shield design not as above; coxal granulations absent or unknown . . ............ ... i 4
4. Coxal granulations absent; coxal area with few lines;prodorsal shield with median line on basal half, and an arrow pointing
posteriorly; admedian lines spaced widely apart with basal arch-like line connecting submedians bordering on either side of the
shield. ... Aceria vitifoliae Mohanasundaram, 1990
- Coxal granulations present or absent, not clearly indicated; median lines on prodorsal shield complete; admedian lines, wavy;
submedian lines placed laterally . . ............ ... . . . .. Aceria hibisci (Nalepa, 1906)
5. Coxal granulations absent; prodorsal shield with complete median line; admedian and submedian lines incomplete .. .......
................................................................. Aceria liuzhouensis Qin, Wei & Chen, 2003
- Prodorsal shield with complete admedian and submedian lines. . ........ ... ... . . 6
6. Prodorsal shield with prominent median line visible on posterior two-thirds, fading anteriorly; admedian lines complete; first
submedian lines complete, wavy; second submedian lines on anterior half of shield; sides of prodorsal shield, granular; coxal
area, lightly granular. . ... ... ... . . Aceria hirsutivagrans Mohanasundaram, 1984
- Prodorsal shield with median line present; admedian, first submedian and second submedian lines all arising from prodorsal
shield apex, bending out and joining back while running parallel to median line and meeting at base; coxal granulation not
clearly indicated ... ... ... . Aceria punctulata (Nalepa, 1914)
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