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ABSTRACT. The paper describes and illustrates the morphology of all preimaginal stages of Rabigus tenuis (Fabricius, 1792),
including a detailed account of chaetotaxy and porotaxy. This is the first description of the immature stages for the genus Rabigus.
Morphological differences between the first (L,) and next (L, and L,) larval instars are to be found in the: chaetotaxy of head, pro-
femur, protibia, tarsungulus, abdominal tergites, sternites and urogomphi; structure of antennae, maxillae and urogomphi; micro-
structure of abdominal tergites, proportions of the bodyparts, body colour and habitus. Diagnostic characters of egg, larva and pupa
of this species are given. Some data on its distribution, environmental requirements and biology under laboratory conditions are
also provided. All immature stages of R. tenuis were compared with those of related genera and the respective distinguishing char-

acters are provided.
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INTRODUCTION

Nineteen species of the genus Rabigus Mulsant & Rey,
1876 are currently known worldwide. Three occur in
Europe, two of which are found in Poland: R. pullus (Nor-
dmann, 1837) and R. fenuis (Fabricius, 1792). Until 1980
the taxon Rabigus was considered as a subgenus of the
genus Philonthus Stephens, 1829 by most authors (SME-
TANA, 1959; LucHT, 1987). In recent years, however, it is
mostly considered as a genus of its own (LOHSE & LUCHT,
1989). The taxonomic history of the taxon clearly illus-
trates that it is closely related to Philonthus.

Nothing is known of the morphology and general biol-
ogy of the preimaginal stages of the genus Rabigus
(PAuLIAN, 1941; PotoTskAya, 1967; KAsuLe, 1970;
Topp, 1978; HINTON, 1981; STANIEC & PIETRYKOWSKA-
Tubpruy, 2007b). Some information on the ecology of R.
tenuis is provided in SMETANA (1958), BURAKOWSKI et al.
(1980) and Szuseck1 (1980). The main goal of this study
is to describe the immature stages (egg, all three larval
instars and pupa) and to observe the biology of this spe-
cies in captivity.

MATERIALS AND METHODS

All immature stages of R. tenuis (eggs, three larval
instars and pupa) were obtained by rearing 37 adults (11
of them females). These adults were collected on April
27-29, 2006 in sunny places, free of vegetation, in Lublin,
and on an exposed loess slope with xerothermic plants in
Ciechanki Lancuchowskie near Lublin, SE Poland.

The collected adults were divided in the laboratory into
two groups. 1) In order to determine the life cycle, repro-

ductive activity, fertility and mortality of this staphylinid,
six pairs (female and male) were reared separately. 2)
Specimens of the second group (25) were reared together.
The immature stages obtained from these adults were
used for the description of morphology.

All beetles were kept in plastic containers (10cm diam-
eter x 7cm high), filled with soil. Two hundred eggs, com-
ing from six pairs reared separately, were placed sepa-
rately in plastic containers (7cm diameter x 4cm high)
about 1/3 filled with moist soil. The insects were reared
from egg to adult, at a temperature of 24+3°C. Different
larval instars were fed with ant larvae. The immature
stages obtained from the adults reared together were pre-
served in a 1:3 solution of glycerine and alcohol. For
microscopic studies, the punctured larvae were rinsed in
distilled water, cleared in chloralphenol and in lactic acid.
Drawings were made from the preparations in lactic acid.
Habitus illustrations of larvae, pupae and adults were
based on photos of freshly-killed individuals.

The material examined comprises: a) 10 eggs, 11 L, 12
L,, 11 L, and 16 pupae used for the study of morphology;
all immature stages were reared from the eggs laid by the
collected adults; b) 27 adults (including 12 females), 200
eggs, 141 L, 91 L,, 52 L, 32 prepupae and 26 pupae,
used for the study of life history.

Chetotaxy of R. tenuis is generally named based on the
principles used for description of some species of the sub-
family Staphylininae by SOLODOVNIKOV & NEWTON
(2005) and summarized in SOLODOVNIKOV (2007).

Setae of thoracic segments I-III (chaetotaxy in L,, L,,
and L, is the same) and abdominal segment IX (it is
unclear which setae of L,, L, are homologous with those
of L,) were not coded here.
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RESULTS

1. Description of the developmental stages

Egg (Figs 1A-F)

Length: 0.90-1.04mm (mean 0.95mm), width: 0.58-
0.66mm (mean 0.61mm). Macroscopic aspect (Fig. 1):
milky white, oval; with about 35 unbranched, clearly vis-
ible, longitudinal ridges, about 12 of which reach poste-
rior pole. Posterior pole with projection slightly widened
on the end (Fig. 1A); egg 2.8-5.6 times as long as projec-
tion. Openings of aeropyles clearly visible, arranged
between ridges in at least 10 rows from 6 to 8 aeropyles
each (Figs 1; 1B). Microscopic aspect: aeropyles open-
ings, chorion microstructure and anterior pole as in Figs
1B-F.

Date of the beginning of rearing adults: 26.1V.2006.
The period of egg observation in the laboratory: 29.V-
27.V1.2006.

Third instar larva (L)

Body length (from anterior margin of nasale to the end
of pygopod): 6.10-7.10mm (mean 6.85mm); head width
(between stemmata): 0.65-0.68mm (mean 0.66mm); head
length (from anterior margin of nasale to neck): 0.83-
0.90mm (mean 0.87mm); pronotum width in broadest
place: 0.69-0.79mm (mean 0.72mm). Colour: head
brown, mandibles dark brown, antennae, maxillae,
labium yellowish, pronotum yellowish-brown, meso- and
metanotum yellowish-grey, legs light yellowish-brown
with brown tarsungulus, abdominal tergites grey-white,
body and urogomphi dirty white, toracic sternite yellow-
ish-brown, abdominal sternite yellowish-white. Macro
and micro setae of head, thorax, some setae on abdominal
segments simple (Fig. 4); most setaec on abdominal seg-
ments and urogomphi rod-shaped and frayed apically
(Figs 5-11). Body elongated, abdomen slightly widened
to segment V and then gradually narrowed to the terminal
segment of the body.

Head (Figs 13-15; 15B; 15D; 17-24; 26; 27): about
1.2 times as long as wide, side margins almost parallel;
dorsal ecdysial lines bifurcate before half of head length
(Fig. 13). Chaetotaxy of epicranial (E) part: with 32 setae
(codes: 12-27), six pores (codes: a-c) and two glands
(Gl); posterior (P) part with six micro setae (codes: 28-
30) and two pores (code: d) (Fig. 13). Ventral side of head
with about 14 setae, six pores and a pair of clearly visible
tentorial pits (Figs 15; 15D). Apotome (Ap) (Figs 15; 21)
in broad outline triangular, slightly extending beyond ten-
torial pits; with six setae, two pores and a pair of glandu-
lar pits (Gp). Each side of head with four stemmata (Figs
14; 14A) in a cluster, three stemmata almost of equal size,
the fourth one clearly smaller than the others (Fig. 14A).
Antenna (Figs 17; 18) 4-segmented, length ratio of seg-
ments [-IV 1.0:1.9:2.1:1.1. respectively; segment I 1.1 as
wide at the base as long, with one pore ventro-apically;
segment II 2.3 times as long as wide, with two pores (one
dorsally, and one ventro-apically); segment III 2.5 times
as long as wide in the widest place, with three macro setae
(one ventro-laterally and two laterally), two sensory
appendages (Sa) (one club-shaped and second tiny), two

solenidia (So) and one pore ventrally; segment IV 2.5
times as long as wide at the widest place, about 2.1 times
as long as sensory appendage, with three setae and four
solenidia (So) apically. Nasale (Na) (Figs 13; 19) with 22
setae (14 macro and eight micro), two pores medially, two
olfactory organs (Og) anteriorly and two glandular pits
(Gp) posterio-laterally. Anterior margin of nasale (Fig.
19) with nine teeth divided into three distinct clusters
(one middle and two lateral), each cluster with three teeth,
paramedian teeth (Pmt) about 2.1 times as long as median
tooth (Mt). Epipharynx (Fig. 20) with four bunches of
straight, long hairs each, two olfactory organs (Og) at the
anterior margin and 14 cuticular processes posteriorly.
Mandible (Fig. 22) with uneven inner margin, two setae
on outer margin and two pores dorsally. Maxilla (Figs 23;
24): length ratio of cardo (Cd) and stipes (St) 1:1.5; cardo
1.3 times as long as wide at the base, bearing one seta
ventro-laterally; stipes 2.8 times as long as wide with
seven setae (two on outer margin, two ventrally, three at
the inner margin) and one pore. Mala (Ma) (Fig. 23) fin-
ger-shaped, with two long and two short setae apically;
length ratio of mala and segment I of maxillary palp:
1:1.4.

Palpifer (Pf) (Fig. 23) with one pore and two micro seta
ventrally. Maxillary palp (Pm) 4-segmented; length ratio
of segments [-IV: 1.5:1.9:1.7:1.0 respectively; segment I
1.8 times as long as wide, with two pores; segment II 2.4
times as long as wide, with two setae and two pores; seg-
ment III 3.9 times as long as wide, with one digitiform
sensory appendage basally on outer margin; segment IV
3.4 times as long as wide, with two pores and a few
microsensory appendages on the apex (Fig. 24).

Hypopharynx: dorsal side of labium membranous and
densely pubescent (Fig. 26). Labium (Fig. 27): ventral
side of prementum (Pmnt) sclerotized, with four setae
(two macro and micro) and two pores laterally. Ligula
(Lg) conical, 2.5 times as long as wide at base; almost as
wide as segment I of labial palp at the base; ligula almost
as long as segment I of labial palp; apex with a few
(clearly visible 2) microsensory appendages. Labial palps
(PI) 3-segmented; length ratio of segments I-III
2.1:1.4:1.0 respectively; segment I with one pore
laterally; segment III with one pore laterally and one
microsensory appendage apically.

Thorax (Figs 3; 28-30): pro-, meso-, and metanotum
with mid-longitudinal ecdysial line. Pronotum (Fig. 28)
with 46 (23 x 2) setae and eight pores; meso- (Fig. 28)
and metanotum with similar chaetotaxy, each with 44 (22
X 2) setae (ten micro), eight pores and a pair of coeloconic
sensilla (Cs) probably (Fig. 28D). Microstructure the
anterior part pro- and mesonotum as in Figs 28A, C. Cer-
vicosternum (Cr) (Fig. 29) triangular with ten setae (two
micro). Prosternal area with two sternites (Sn), each with
one seta; membranous surface between sternites and
coxal cavities (Cc) with two pair setae, and between cer-
vicosternum (Cr) and sternites (Sn) with six setae. Meso-
and metasternal areas membranous, each with 12 micro
setae: four between legs, six at the base of legs and two
anteriorly (Fig. 29). The area between pro- and mesotho-
rax with a pair of functional spiracles (Sp), one macro
seta in front of each spiracle (Fig. 29). Foreleg (Fig. 30):
femur (Fe) with 24 setae (15 spine-shaped of different
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length, nine micro, codes: 1-24) and two pores (codes: a,
b); tibia (Tb) with 18 spine-shaped setae of different
length (codes: 1-18) and one pore (code: a), tibial comb
absent; tarsungulus (Tu) with three spine-shaped setae
(codes: 1-3). Length ratio of profemur, protibia and pro-
tarsungulus 3.7:2.6:1 respectively.

Abdomen (Figs 3; 33; 34; 36; 37; 38; 40; 42): seg-
ments [-VIII each with tergite (Te) and sternite (St)
divided into two parts by membranous area until seg-
ments VII, a pair of paratergites (Pt) and a pair of paras-
ternites (Ps) laterally (Figs 33; 34; 36); on segment I
paratergites and parasternites partly fused (Fig. 34). Seg-
ment I: tergite with 34 setaec (20 macro and 14 micro,
codes: 1-17) and eight pores (codes: a-d) (Fig. 33); ster-
nite with 18 setae (four macro rod-shaped and frayed api-
cally, 14 micro, codes: 1-9) and two pores (code: a) (Fig.
36); fused paratergites and parasternites each with seven
setae (five macro rod-shaped and frayed apically, two
micro). Segments II-VIII: tergites with about 40 setae
(32-34 macro rod-shaped and frayed apically and 6-8
micro, codes: 1-20); sternites with 30-32 setae (22 macro
rod-shaped and frayed apically, 8-10 micro, codes: 1-15);
paratergites and parasternites each with four setae and six
setae (1 micro) respectively. Tergites [-IX each with a pair
of organs that are probably campaniform or coeloconic
sensillac (Ca) antero-lateraly (Figs 33B, 34). Microstruc-
ture of tergites of segments I-VIII as in Figs 33A; C-F;
tergite and sternite of segment IX with 18 setae (four
micro) and 14 setae (four micro) respectively (Figs 37;
38; 40). Microstructure of tergite and sternite of segment
IX as in Figs 37A; B; D; E. Segment IX with pair of two-
segmented urogomphi (Figs 37; 38; 40; 42); segment |
with 25 setae (codes: 4-28) and one pore (Fig. 42); seg-
ment II slightly curved with three setae, one long seta api-
cally (codes: 1-3); length ratio of segments I and II of
urogomphus and apical seta 3.5:1:2.0 respectively; seg-
ment I six times as long as wide, microstructure of
urogomphi as in Figs 42A; B. Segment X (pygopod): dor-
sal side with about 26-30 setae (Fig. 37); ventral side with
30-35 setae (Fig. 38); microstructure as in Fig. 37F. Pygo-
pod shorter than urogomphi (without seta apically) and
only slightly longer than segments I of urogomphi, length
ratio of pygopod and urogomphi (without seta apically)
1:1.2. Abdominal segments I-VIII, each with a pair of
spiracles (Sp) located between tergite and paratergites at
segment | and on lateral sides of tergites at segments II-
VIII (Fig. 34).

Second instar larva (L,)

Body length: 3.87-5.65mm (mean 4.93mm); head
width (between stemmata): 0.52-0.56mm (mean
0.54mm); head length: 0.66-0.7lmm (mean 0.69mm);
pronotum width: 0.52-0.60mm (mean 0.56mm).

First instar larva (L,)

Body length: 2.80-4.50mm (mean 3.45mm); head
width  (between stemmata): 0.46-0.48mm (mean
0.47mm); head length: 0.58-0.64mm (mean 0.60mm);
pronotum width: 0.44-0.45mm (mean 0.45mm). Colour:
head yellowish-brown, anterior part of head and mandi-
bles light brown, tergites of pro-, meso-, and metanotum
slightly darkened, antennae and legs light brownish,

abdominal sclerites colourless, setae brown, body,
urogomphi dirty white. Head about 1.3 times as long as
wide; chaetotaxy of epicranial (E) part with 28 pairs of
setac (codes: 12-14, 16-25, 27) and two pair of pores
(codes: a, c) (Fig. 12). Structure of tentorial pit and micro-
stucture of basal part of head as in Figs 15A & 15C
respectively. Antenna (Fig. 16): length ratio of segments
I-IV: 1:2.2:3.0:2.1 respectively; segment 1 1.8 times as
wide as long; segment II 1.5 times as long as wide; seg-
ment III 1.8 times as long as its maximal width, without
one solenidium occurring in L, (Figs 16-18). Maxilla
(Fig. 25): length ratio of cardo (Cd) and stipes (St) 1:1.9;
cardo 1.1 times as wide as long; stipes 2.1 times as long
as wide with five macro setae (Fig. 25). Length ratio mala
(Ma) and segment I of maxillary palp 1:1.1 respectively;
maxillary palp (Fig. 25): length ratio of segments I-IV
1.1:1.6:1.5:1 respectively; segment I 1.2 times as long as
wide; segment II about 2.1 times as long as wide.

Foreleg (Fig. 31): femur (Fe) with 11 setae (code: 1, 2,
4, 6-8, 10, 11, 13, 15, 18) and two pores (a, b); tibia (Tb)
with nine spine-shaped setae (code: 1-3, 6, 7, 12-15); tar-
sungulus (Tu) with two spine-shaped setae (code: 1, 2).

Abdomen (Figs 32; 35; 39; 41). Segment I: tergite
with 32 (2 x 16) setae (code: 1-10, 12-17) (Fig. 32); ster-
nite with 16 setae — 14 micro simple, two macro rod-
shaped and frayed (code: 1, 2, 4-9) (Fig. 35). Segments II-
VIII: tergite and sternite of each segment with 30 setae
(code: 2, 3,5,6,8,9, 11, 13-20) and 26 setae (code: 1-5,
7, 8, 10-15) respectively; microstructure of tergites I-VIII
as in Figs 32A-C. Segment IX (Fig. 39): tergite and ster-
nite each with 12 setae; microstructure as in Fig. 37C.
Segment X: microstructure and chaetotaxy as in Figs
37G; 39 respectively. Urogomphus (Ug): segment I with
18 setae (codes: 4-9, 11-13, 15, 17-20, 25-28); length
ratio of segments I, II of urogomphus and apical seta
1.8:1:1.6 respectively; segment I 4.6 as long as wide (Fig.
41); microstructure of segment I and II as in Figs 41A, B.

Pupa (Figs 44-60)

Before pupation, the mature larva constructs in the soil
an oval cocoon about 5.0mm long (Fig. 43). Body length:
3.43-3.82mm (mean 3.59mm); maximal width (between
hind knees): 1.51-1.72mm (mean 1.6mm); head width
(between eyes): 0.73-0.82mm (mean 0.78mm); maximal
width of pronotum: 0.90-1.00mm (mean 0.95mm). Col-
our: light yellow just after pupation, then orange with
darker edges, projections on pronotum and abdomen light
brown; shortly before metamorphosis pupa black except
for orange pronotum. Head 1.3 times as long as wide;
labrum relatively short and wide, 1.7 as wide at base as
long. Antennae curved, lie on the knees of fore and mid-
dle legs, reaching almost two thirds of length of elytra
(Figs 44; 45). Wings protruding beyond posterior margin
of the first clearly visible abdominal sternite (Fig. 44).
Pronotum 1.1 times as long as wide; anterior margin with
10-12 setiform projections (looking from ventral side 5/5,
5/6, 6/5, 6/6 projections on sides). Each fore and middle
tibiae with three and seven clearly visible outlines of pro-
tuberances respectively. Hind tarsi slightly protruding
posterior margin of segment IV (morphological segment
VI) clearly visible abdominal segment (Fig. 44). Abdo-
men narrowed below segment IV (Fig. 46). Abdominal
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tergite I twice as long as tergite II. Segments III-VIII,
each bearing a pair of setiform projections on sides (all
six pairs). Setiform projections on segments I11I-VI short,
spine-shaped, a least three times shorter than length of
segments (Fig. 47); setiform projections on segments VII,
VIII long, always longer than segment, with tiny proc-
esses occurring on the greater part of projections (Figs
48; 49). Microstructure of the abdominal tergite as in Figs
50-53. The first abdominal tergite with unidentified cutic-
ular structure (Fig. 54). Abdominal tergites I-IV with
tuberculate, functional spiracles (Fsp), the first pair big-
ger and situated more laterally than the rest, moderately
protruding (Figs 45; 46; 55), tergites V-VIII with exter-
nally visible, but apparently atrophied spiracles (Asp)
(Figs 45; 46; 56; 57). Terminal sternite: with well-
marked sexual dimorphism (Figs 58; 59) in female with
two well-developed ventral prolongations (Vp) terminal
prolongation (Tp) mostly with numerous, sharp cuticular
processes (Fig. 60).

2. Remarks on the ecology and biology
of Rabigus tenuis under laboratory conditions
and on its distribution

Rabigus tenuis (adult habitus and aedeagus as in Figs
61-63) is Palearctic species known from almost the entire
European region, as well as from the central part of Rus-
sia (Siberian), Caucasus, Turkey, Iran, Uzbekistan, Mon-
golia, China and Japan. In Poland it is recorded from
about twenty localities, distributed in the central and
southern part of the country (BURAKOWSKI et al., 1980;
LucHT, 1987; STANIEC, 1991 ; HERMAN, 2001 ; DERUNKOV
& MELKE, 2001). It is defined as a eurytopic, psamophil-
ous, ripicolous and phytodetriticolous species, inhabiting
exposed, moist, sandy or clayey banks of rivers, streams,
lakes, sunny clayey slopes and dirty roads. Under the cli-
mate of the south-eastern part of Poland R. tenuis dis-
tinctly prefers sunny, slightly moist places. It lives on
clayey and loess soil sparsely covered by grasses or
devoid of any vegetation. It also occurs very often in
urban areas in exposed places, on pavement sides and in

small rockeries (BURAKOWSKI et al., 1980; KocH,1989;
the first author’s observation).

During the rearing, conducted from the 26™ of April
2006, oviposition was observed for 50 days; from April
29 to June 27 (Fig. 64; Table 1). The highest intensity of
oviposition was observed in May (Fig. 64). Eggs were
laid separately, distributed in the soil in a rearing con-
tainer. During the reproductive period, a single female
laid from one to four eggs per day, exceptionally five
eggs. Six females kept in the laboratory (each kept with a
male) laid a total of 605 eggs, whereas a single female
laid 116, 83, 75, 128, 103, 100 eggs respectively; on aver-
age about 101 eggs per female. The embryonic develop-
ment at a temperature of 24°C=3 lasted on average about
six days (Table 2), the mortality rate being about 30%.

Under laboratory conditions the larvae appeared from
the beginning of May until the last ten days of June (Table
1). Development of each larval instar lasted on average
four to six days. The highest mortality rate among differ-
ent larval instars was recorded in L, (Table 2). Usually
shortly before pupation mature larvae (L,) made cocoons
with wet soil on the bottom of the containers, where pupa-
tion took place (Fig. 43). The prepupa and pupa are
motionless stages, and lasted on average about four and
seven days, respectively. Both stages showed the lowest
mortality rates; for prepupa about 19%, for pupa 11.5%
(Table 2). The prepupal and pupal stages were observed
in the laboratory from the last ten days of May until
almost the end of June. Adults of the new generation
appeared from the end of May to the end of June. Under
field conditions this period probably extended until the
end of July, because the latest laid eggs of this species
were recorded at the end of June. Out of two hundred
specimens kept in the laboratory, only 23 (11.5%) com-
pleted their development from egg to adult. At a tempera-
ture of 24°C (£3), it lasted from 23 to 41 days, on average
26 days. Under laboratory conditions the last adults of the
old generation lived until the ten-day period of July, with
females generally living longer than males (Table 1).
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Figs 1-11. — Rabigus tenuis. 1, 1A-F — Egg; 2 — 1% larval instar; 3, 4-11 — mature larva. 1 — General view with
aeropyles (Ap); 1A — distal end clubbed of posterior projection; 1B-E — microstructure with aeropyles (Ap); 1F
— anterior pole; 2 — general view; 3 — general view; 4 — simple macro seta of pronotum; 5-10 — rod-shaped and
frayed apically macro seta of abdominal tergite: I (5), IV (6), VI (7), X (8) and urogomphus (9-11).
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Figs 12-15. — Rabigus tenuis, head. 12, 15A, 15C — 1%t instar larva; 13-15, 15B, 15D — mature larva. 12, 13 — Head in dorsal aspect
(E — epicranial part, Gl — gland, Na — nasale, P — posterior part, 1, 2... — codes of setae); 14 — head in lateral aspect; 14A —
stemmata; 15 — head in ventral aspect (Ap — apotome, Tp — tentorial pit); 15A, 15B - tentorial pit; 15C, 15D — microstructure of
head.
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Figs 16-21. — Rabigus tenuis. 16 — 15 instar larva; 17-21 — mature larva. 16, 18 — Right antenna in dorsal aspect (I-IV —
antennal segments); 17 — apical part of right antenna in dorsal aspect (Sa — sensory appendages, So — solenidia, III and
IV — antennal segments); 19 — anterior part of nasale in dorsal aspect (Mt — median tooth, Pmt — paramedian tooth); 20
— epipharynx (Og — olfactory organ); 21 — apotome (Ap) and tentorial pits (Tp) (Gp - glandular pit).
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Figs 22-27. — Rabigus tenuis. 25 - 1% instar larva; 22-24, 26, 27 — mature larva. 22 — Right mandible in dorsal aspect; 23
- anterior part of stipes in dorsal aspect (Ma — mala, Pf — palpifer, Pm — maxillary palp, St — stipes); 24, 25 — right max-
illa in dorsal aspect (Cd — cardo, Ma — mala, Pf — palpifer, Pm — maxillary palp, St — stipes); 26 - hypopharynx (I-III —

segments of labial palp); 27 - labium in ventral aspect (Lg — ligula, PI - labial palp, Pmnt — prementum, I-III — segments
of labial palp).
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Figs 28-31. — Rabigus tenuis. 31 — 1% instar larva; 28-30 - mature larva. 28 - Prothorax (I) and mesothorax (II) in dorsal aspect
(Cs — coeloconic sensillum); 29 — prothorax (I), mesothorax (II) and metathorax (III) in ventral aspect (Cr — cervicosternum, Sn
— sternite, Cc — coxal cavity, Sp - spiracles); 30, 31 — fore leg in anterior aspect (a, b — codes of pores, Fe — femur, Tb — tibia, Tu
— tarsungulus, 1, 2, ... — codes of setae).
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Figs 32-36. — Rabigus tenuis. 32, 32 A-C, 35 — 1% instar larva; 33, 33 A-F, 34, 36 — mature larva. 32, 33 — Abdominal tergites
Tand Il (a, b ... — codes of pores, Ca — coeloconic sensilla, 1, 2... — codes of setae); 32 A, C - microstructure of abdominal
tergite II; 32 B — sensilla; 33 A, C, D-F - microstructure of abdominal tergite II; 33 C — sensilla; 34 — abdominal segments [
and I in lateral aspect (Ca — coeloconic sensilla, Ps — parasternite, Pt — paratergite, Sp — spiracle, St — sternite, Te — tergite, 1,
2...—code of setae); 35, 36 — abdominal sternite I and II (1, 2... — codes of setae).



32

Bernard Staniec & Ewa Pietrykowska-Tudruj

Figs 37-42. — Rabigus tenuis. 39, 37C, 37G, 41, 41A, 41B — 1% instar larva; 37, 37A, 37B, 37D-F, 38, 40, 42, 42A, 42B —
mature larva. 37, 38 — Abdominal segment IX and X in dorsal aspect (37) and ventral aspect (38) (Ug — urogomphus);
37A-E — microstructure of abdominal segment IX; 37F-G — microstructure of abdominal segment X; 39, 40 — abdominal
segment X and X in lateral aspect (Ug — urogomphus, 1, 2... — codes of setae); 41, 42 — right urogomphus in dorsal aspect
(I, IT — segments of urogomphus, 1, 2... — codes of setae), 41A, 42A — microstructure of urogomphus of segment I; 41B,
42B — microstructure of urogomphus of segment II.
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Figs 43-46. — Rabigus tenuis. 43 — cocoon; 44-46 — pupa in ventral aspect (44), lateral aspect (45), dorsal
aspect (46) (Fsp — functional spiracles, Asp — atrophied spiracles).
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Figs 47-60. — Rabigus tenuis, pupa. 47-49 — Lateral margin with setiform projection of abdominal segment
111 (47), VII (48) and VIII (49); 50-53 — microstructure of the abdomen: central part of abdominal tergite
III (50), anterior part of tergite IV (51), tergite V (52), tergite VII (53); 54 — lateral cuticular structure of
the first abdominal tergite; 55 — spiracles functional; 56, 57 — spiracles atrophied; 58, 59 — terminal ster-
nite of male (58) and female (59) (Tp — terminal prolongation, Vp — ventral prolongation); 60 — terminal
prolongation.
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Figs 61-63. — Rabigus tenuis, adult. 61 — Habitus; 62, 63 — aedeagus in ventral aspect (62) and lateral
aspect (63).
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The number of eggs

The duration of oviposition
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Fig. 64. — The intensity of oviposition of 6 females of Rabigus tenuis (at temperature of
24°C+3).

TABLE 1

Occurrence in the rearing of the different developmental stages of Rabigus
tenuis at the daily temperature of 24°C (+3) (L, larval instars, ?=possibil-

ity occurrence, NO= 0G=

new generation, old generation).

Egg

Ly

L,

L;

Prepupa

Pupa

NGAdult

OCAdult | ?

Decade | 1

Month v A\ VI vl VIII IX
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TABLE 2

Duration of immature stages of Rabigus tenuis at the daily temperature of 24°C £3) (N=number of specimens).

Duration (days)
Stages Range of duration Mean Mortality (%) N
Egg 2-12 6 29.5 200
L, 3-10 52 355 141
L, 3-8 5.6 429 91
L, 3-8 43 38.5 52
Prepupa 2-5 3.5 18.8 32
Pupa 5-9 6.7 11.5 26
Completed development 23-41 26 88.5 23
TABLE 3

The morphological differences between L, and L, of Rabigus tenuis (Fe=profemur, Tb=protibia, Tu=protarsungulus; Nrs=number of

setae, Nrl=number of solenidium; (/, 2,...)=codes of lacking setaec; Micr=microstructure; measurements in mm)

Character L, L, Figure
Head
Width 0.46-0.48 0.65-0.68 -
Length 0.58-0.64 0.83-0.90 -
Colour yellowish-brown brown -
Ratio length to width of head 1.3 1.2 12,13
Nrs: dorsal side-epicranial part (E) 28 (15, 26) 32 12,13
Length ratio of antennal segments: LILIII:IV respectively 1:2.2:3:2.1 1.0:1.9:2.1:1.1 16, 18
Ratio width (y) to length (x) of antennal segment I y/x 1.8 x y/x 1.1x 16, 18
Ratio length to width of antennal segment II 1.5x 2.3x 16, 18
Ratio length to width of antennal segment I1I 1.8 x 2.5x 16, 18
Nrl: antennal segment I1I 1 2 16, 18
Ratio length to width of cardo I.1x 1.3x 24,25
Ratio length to width of stipes 2.1x 2.8x 24,25
Length ratio of cardo and stipes 1:1.9 1:1.5 24,25
Length ratio of maxillary palp of segments: LILIIL:IV respectively 1.1:1.6:1.5:1 1.5:1.9:1.7:1 24,25
Nrs: stipes 5 7 23,24,25
Length ratio of mala and segment I of maxillary palp 1:1.1 1:1.4 23, 24,25
Ratio length to width of segment I of maxillary palp 1.2 1.8 24,25
Ratio length to width of segment II of maxillary palp 2.1 2.4 24,25
Thorax
Width of pronotum 0.44-0.45 0.69-0.79 -
Nrs: Fe, Tb, Tu respectively 11 (3,5,9,12,14,16,17,19-24), 24, 30, 31
9(4,5,8-11,16-18),2 (3) 18,3
Abdomen

Colour of terigite colourless grey-white -
Colour of sternite colourless yellowish-white -
Nirs: terigite | 32 (1) 34 32,33
Nrs: tergites II-VIII 30(1,4,7,10,12) 40 32,33
Nrs: sternite I 16 (3) 18 35,36
Nrs: sternites I1-VIII 26 (6, 9) 30-32 35,36
Nrs: tergite IX 12(5,8,9) 18 37, 39,40
Nrs: sternite IX 12 (5) 14 38, 39,40
Nrs: urogomphus I 18 (10, 14, 16, 21-24) 25 41,42
Length ratio of urogomphus segment I, IT and apical seta 1.8:1:1.6 3.5:1:2.0 41,42
Micr: abdominal tergites I-IX - - 32A.,C, 33A,C-F, 37A-E,
Micr: abdominal tergite X - - 37F, 37G
Micr: urogomphus - - 41A, 41B, 42A, 42B

DISCUSSION

On the basis of their morphology, the eggs of 40 Cen-
tral European species of Staphylininae Latreille, 1802,
have been categorized into nine groups (STANIEC & PIEe-
TRYKOWSKA-TUDRUJ (2007b). Following this classifica-
tion, eggs of R. tenius were included into the Philonthus

atratus group, which comprises such species as: Philon-
thus atratus (Gravenhorst, 1802), P. corvinus Erichson,

1839, P. lepidus (Gravenhorst, 1802), P. micans (Graven-
horst, 1802), P. punctus (Gravenhorst, 1802), and P.
rubripennis Stephens, 1832. Morphological characters
that distinguish the egg of R. tenius from the eggs of spe-
cies mentioned above cover a) the number of non-
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branched longitudinal ridges 35; b) aeropyles between
longitudinal ridges in 10 rows each of 6-8 aeropyles; c)
moderately widened end of posterior projection (this fea-
ture is shared with P. atratus, P. corvinus and P. lepidus);
d) ratio of the length of egg to the length of its posterior
projection 2.8-5.6:1.0; e) length: 0.90-1.04mm, similar to
the size of the egg of P. rubripennis 0.98-1.10mm.

The morphological differences between L and L, of R.
tenuis are listed in Table 3.

Out of 63 genera representing the subtribe Philonthina
Kirby, 1837 in the world, only the morphology of the lar-
val stages of species belonging to a few genera are
known so far (HERMAN, 2001). Morphological characters
distinguishing the mature larva of Rabigus from the other
described larvae of the subtribe Philonthina (PoToT-
SKAYA, 1967; KASULE, 1970; JAMES et al., 1971; Topp,
1978; BOLLER, 1983; ScHMIDT, 1994; ScHMIDT, 1996;
STANIEC, 2004 ; CHANI-POSSE, 2006) are as follows: 1)
body length: 6.10-7.10mm, head width: 0.65-0.68mm; 2)
head about 1.2 times as long as wide, almost parallel-
sided; 3) each side of head with four stemmata in the
cluster; 4) apotome slightly extending beyond tentorial
pits; 5) length ratio of anntenal segments I-IV
1.0:1.9:2.1:1.1 respectively; 6) sensory appendage of
anntenal segment III almost half as long as segment IV;
7) anterior margin of nasale with nine teeth, paramedian
teeth about 2.1 times as long as median tooth; 8) epiphar-
ynx with four bunches of straight, long hairs each and 14
cuticular processes posteriorly (Fig. 20); 9) length ratio
of segments I-IV of maxillary palp: 1.5:1.9:1.7:1.0
respectively; 10) length ratio of mala and segment I of
maxillary palp: 1:1.4; 11) length ratio of segments I-III
of labial palps 2.1:1.4:1.0 respectively; 12) ligula setose,
2.5 times as long as wide at base; almost as wide as seg-
ment I of labial palp at the base, almost as long as seg-
ment I of labial palp; 13) mandible (Fig. 22) with uneven
inner margin, without serrations; 14) tibial comb absent;
15) tarsungulus with three setae; 16) segment IX with
pair of two-segmented urogomphi; 17) length ratio of
pygopod and urogomphi (excluding apical seta) 1:1.2;
18) length ratio of segments I and II of urogomphus and
apical seta 3.5:1:2.0 respectively; 19) most setae on
abdominal segments and urogomphi rod-shaped and
frayed apically; 20) microstructure of urogomphi as in
Figs 42A; B.

Comparison of the morphological characters of the lar-
val genera of Rabigus and the other genera of the subtribe
Philonthina reveals that the mature larva of R. tenuis
shares the majority of generic characters with those of the
genus Philonthus (KRANEBITTER & SCHATZ, 2002; PIE-
TRYKOWSKA-TUDRUJ & STANIEC, 2006; STANIEC & PIE-
TRYKOWSKA-TUDRUJ, 2007a; CHANI-POSSE, 2006). The
only character that distinguishes the larva of R. tenuis
from the known larvae of the genus Philonthus is the
shape of the anterior margin of nasale: R. tenuis third lat-
eral teeth (Lt,) shorter than the first lateral teeth (Lt,);
Philonthus aerosus Kiesenwetter, 1851, P punctus
(Gravenhorst, 1802) and P. rubripennis (Stephens, 1832)
third lateral teeth (Lt;) longer than the first lateral teeth
(Lt,). However, we can assume that the shape of nasale
and the length of tooth is a variable character within the
genus. In order to confirm this hypothesis it is necessary

to perform additional morphological studies of other spe-
cies of Philonthus and Rabigus. Generally, as far as is
known now, larval data do not support a separate generic
status of Rabigus.

The morphology of the pupa for members of the genus
Rabigus had never been studied up to now. The state of
knowledge of Philonthina pupae is negligible, as is the
case with the larvae. The pupae of species belonging to
only nine genera have been described so far (Szusecki,
1965; JAMES et al., 1971; ScHMIDT, 1994; SCHMIDT,
1996; StANIEC, 2001; 2002; 2003; 2004; STANIEC &
Krrowski, 2004 ; STANIEC & PIETRYKOWSKA, 2005; STA-
NIEC & PIETRYKOWSKA-TUDRUJ, 2007a). Of these, the
descriptions of pupae of three genera: Belonuchus, Cafius
and Remus, are too superficial and inaccurate to be
included in the comparative analysis on the generic level.
Therefore, we compared these stages of R. tenuis with
those of species of closely related genera: Bisnius
Stephens, 1829, Erichsonius Fauvel, 1874, Gabrius
Stephens, 1829, Hesperus Fauvel, 1874, Neobisnius Gan-
glbauer, 1895 and Philonthus. The pupa of R. tenuis can
be separated from known pupae of Philonthina by the fol-
lowing features: a) cocoon; b) hind tarsi slightly protrud-
ing over posterior margin of segment IV (morphological
segment VI) clearly visible abdominal segment; c) six
pairs of setiform projections on abdomen (four short and
two long); d) 10-12 number of setiform projections on
pronotum; ¢) antennae reaching almost two thirds of
length of elytra; e) the structure of the atrophied
spiracles; f) body length 3.43-3.82mm; g) pronotum 1.1
times as long as wide.

One of the above-mentioned characters i.e. the length
of hind tarsi protruding over posterior margin of VI mor-
phological abdominal segment, was not observed in any
hitherto described species. In view of the current state of
knowledge of the pupae, we can consider it as a feature of
Rabigus at the genus level. The presence of a cocoon is a
common feature of Rabigus and Gabrius. However, we
should notice its shape in two genera. The cocoon in R.
tenuis is oval, while in Gabrius splendidulus (Graven-
horst, 1802) it is more roundish. However, in order to find
whether the length of hind tarsi and the cocoon shape is a
stable character within genera, the pupae of other species
of Rabigus, Gabrius as well as other genera should be
studied. Generally, the pupa of Rabigus is the most simi-
lar in morphology to the pupa of Philonthus (STANIEC &
PIETRYKOWSKA-TUDRUJ, 2007a).
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