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ABSTRACT: Immature stages of Mantura rustica (Linnaeus) are described in detail for the first time in Korea. A
key to identifying larvac of Korean Mantura is provided, with their illustrations and larval tubercle pattern.
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The leaf beetle subfamily Alticinae is composed of small
to medium-sized, compact beetles whose enlarged hind
femora and renowned jumping ability have earned them
the name of flea beetles. These enlarged femora allow for
the springing action of these insects when disturbed.
Although flea beetles feed on almost all higher plant
families, the individual species (of which there are well
over 4,000) are often highly specific in their feeding habits.
This trait has transformed some species into severe
agricultural pests, while others have risen to prominence
for their beneficial role in controlling introduced weeds.
Several outstanding successes in the biological control of

weeds have involved the introduction of foreign flea beetles
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into the United States and Canada (Hansen et al., 1997).
Among these, are species established for the control of
alligator weed in southern waterways, tansy ragwort in
western pastures, and leafy spurge in pastures and
rangelands (Diane and Grace, 2004; Gassmann et al., 1996;
Kirby et al., 2000; Lym and Nelson, 2000; Nowierski et
al., 2002).

The genus Mantura Stephens contains fifteen species
in Palearctic, about twenty species worldwidely. The majority
of species occurs in the Palearctic region, a few species
occurs in the New World, Africa, China and Vietnam. Up
to now, two species, M. clavareaui Heikertinger and M.
rustica (Linnagus) were recorded in Korea (Lee and An, 2001).

Larvae and adults of M. rustica (Linnaeus) are known
as biological control agent of broad and curly duck weed

(Crofts and Jefferson, 1999), and the larva are leaf miners.
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The immature stages of M. clavareaui Heikertinger and
M. fulvipes Jacoby has been briefly described and illustrated
by Kimoto and Takizawa (1994). However, the larva of
M. rustica have not been thoroughly described, except for
the key and tubercle pattern, and brief illustration provided
by Medvedev and Zaitsev (1978) and Ogloblin and
Medvedev (1971).

The purpose of this paper is to describe and illustrate
the immature stages of M. rustica (Linnaeus) for the first
time in Korea. Also, a key to known larvae of Korean

Mantura is given.

Materials and Methods

Immature stages of Mantura rustica were reared on the
host plants, Rumex spp. in the laboratory. Materials used
in this study were preserved in 70% ethyl alcohol. Larvae
and pupae were cleared in 10% KOH solution for 30 minutes
and then rinsed in water. The dissection was done under
a stereoscopic microscope (SZX12; Olympus, Japan). For
morphological studies of the minute structure, the parts
were mounted on slides and observed through the compound
microscope (SZ4045; Olympus, Japan). Slide mounting
procedures were carried out according to LeSage (1984),
and terminology followed Anderson (1947), Kimoto (1962)
and Burke (1968). Abbreviations of L, S, M, D, DL, EP,
P, S, ES, SS, a, p, i and e in parentheses stand for long,
short, microseta, dorsal tubercle, dorso-lateral tubercle,
epipleural tubercle, pleural tubercle, sternal tubercle,
eusternal tubercle, sternellar tubercle, anterior, posterior,
interior and exterior, respectively. The specimens examined
were deposited in the Insect Collection of the Department
of Applied Biology, Kyungpook National University in

Sangju, Korea.

Taxonomic Accounts

Subfamily Alticinae Lacordaire, 1845,

Genus Mantura Stephens, 1831.

Diagnosis. Body without defensive glands. Tubercles
small and brown, well chitinized, D-DL-EPa type on
prothorax, EPp indistinct. Meso- and metathorax with Da

and Dp on both sides separated to each other. Head with
coronal suture extremely short, and with frontal sutures

V-shaped; leaf-mining larva.

Key to known larvae of Korean genus Mantura
Stephens
1. 7th and 8th abdominal segments with Dpi or Dp
on both sides fused into transverse bands; anal plate
with 3 pairs of setag oo M. clavareaui
- 7th abdominal segment with Dpi or Dp on both sides
separated to each other; anal plate with 6 pairs of

SELAE  crerrereernrerastessesniiie s M rustica

Mantura rustica (Linnaeus, 1766) Su{Eda|

(Figs. 1-2)

Chrysomela rustica L., 1766. Syst. Nat. ed. 12, p. 595
(Europe; Sweden (Uppsala)).

Altica rustica : Gmelin, 1790. IN L., Syst. nat. ed. 13,
p- 1695.

Galleruca semiaenea Fabr., 1792. Ent. Syst. 1, 2 : 30
(Europe; Denmark (Copenhagen=K,penmavn)).

Mantura rustica : Stephens, 1831, Illustr. Brit. Ent.
Mamdib. 4 : 322-Heikertinger, 1912. IN Reitter, Fauna
Germ. 4 : 162, pl. 162, fig. 23. - Chen, 1935. Sinensia
6(6) : 772 (Nanking, E. Siberia).

Fig. 1. Mantura rustica (Linnaeus, 1766).

A. Last instar larva (Lv.); B. head (d.v.); C. pronotum
{d.v.); D. clypeus and labrum (d.v. and v.v); E. mandible
(b.v.); F. antenna (dv.); G. lower mouth parts (v.v.); H.
anal plate (d.v.); L tibia (d.v.}; J. pupa (d.v.); b.v., buccal
view; d.v., dorsal view; Lv., lateral view; v.v., ventral view.
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Fig. 2. Schematics of larval tubercle pattern.
D: dorsal region; DL: dorso-lateral region; EP: epipleural
region; P: pleural region; S: stermal region.

Descriptions

Egg. Length 1.0 + 0.1 mm, width 0.8 + 0.1 mm (n=10),
yellow, oval.

Last instar larva (Fig. 1A). Body length 3.8 + 0.2 mm,
width 1.0 £ 0.1 mm, head width 0.05 + 0.1 mm (n=10).
Body yellowish, flat, and body covered with aculeae as
figured. Defensive glands absent.

Head (Fig. 1B). Hypognathous, black, well sclerotized,
coronal suture extremely short, and with frontal sutures
V-shaped. Antenna (Fig. 1F) with one article, a conical
sensory papilla and with six setae at apex and two sensilla.
Frons with three pairs of setae. Clypeus (Fig. 1D) with
three pairs of setae; labrum (Fig. 1D) with three pairs of
setac and one sensillum; epipharynx with five pairs of
anterolateral setae, numerous median setae. Mandible (Fig.
1E) with five-toothed and 2 madibular setae and 1 sensitlum,
Maxillary palp (Fig. 1G) three-segmented; palpifer with
two setae; stipes with two setae and one sensillum; cardo
with one seta; galea with eleven setae. Labial palp (Fig.
1G) one-segmented; prementum with distinct dividing line
from postmentum and three pairs of setac with two pairs
of sensilla; postmentum with two pairs of setae and one
sensillum,

Thorax (Figs. 1C, 2). Pronotum (Fig. 1C) pale brown

except median region, weakly sclerotized. Dorsal and
epipleural regions of prothorax with a tubercles D-DL-EPa
(1L, 11-1585); pleural region with a tubercle P (1S); sternal
region with a primaty tubercle ES-SS (2S). Dorsal region
of meso- and metathorax with four tubercles Da (1S), Dpi
(18), Dpe (1S) and DL (3L); epipleural region with a tubercle
EPa, but indistinct; pleural region with a tubercle P (1S);
sternal region with a tubercle ES-SS (2S). Mesothoracic
spiracles annuliform, located on EPai. Tibia (Fig. 11) with
five setae; tarsus strongly curved with pointed tip, enlarged
basally, with a seta; pulvillus present.

Abdomen (Fig. 2). Dorsal region with six tubercles Da
(13), Dpi (18), DLpi (18), Dpe (18), DLpe (1S, IM) and
DLp (18S); epipleural region with a tubercle EP (1S); pleural
region with a tubercle P (18); sternal region with two
tubercles ES (1S) and SS (1S). Seventh segment with Dpi
or Dp on both sides separated to each other; Fighth segment
with Dpi or Dp on both sides separated or fused to each
other. Spiracles present on segments [ -VII; anal plate (Fig.
1H) with 6 pairs of setac. Pygopod well developed.

Pupa (Fig. 1J). Body length 2.3 # 0.2 mm, width 1.0
+ 0.1 mm (n=10), yellow.

Head. One pair of frontal setae; one pair of basirostral
setae.

Thorax. Pronotum with two pairs of anteromedian setae;
two pairs of posteromedian setac and four pairs of
posterolateral setae present. Mesonotum with two pairs of
setae. Metanotum with two pairs of setae.

Abdomen. Two pairs of postdorsal setae; one pair of
pleural setae; one pair of spiracular setae. Seventh abdominal
segment slightly larger than previous ones; segment IX
with five pairs of setac at the base of cerci; cerci with
outer margin round.

Materials examined. 50 exs., Kajangdo Isl., Yeosu City,
Jeollanam-do, 27.V. 2010, 1Y. Park.

Distribution. Korea, China, Europe, Siberia.

Host plants. Rumex spp. (R. japonicas and R.obtusifolius)

Remarks. The larva of this species are closely similar
to Mantura clavareaui, but is distinguished by the following

characters : 7th abdominal segment with Dpi or Dp on
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both sides separated to each other ; anal plate with 6 pairs
of setae.

Biological note. This species has one generation per year
and overwinters in the adult stages. Adults appear in earty
April, and begin oviposition from early May. Eggs are
laid singly inside the leaf or stem. Larvae show leaf-mining
habit and pupation is become in the soil. The emergence
of adults starts from early June to later July. The adults
are very active on host plants, especially during hot sunny
days. The total life cycle from egg to adult ranged from
25 to 30 days in the room temperature.
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