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ABSTRACT. A comparative analysis of three nymphal instars of Amyrsidea
perdicis megalosoma, Uchida phasiani, Goniocotes chrysocephalus, Zlotorzyc-
kella colchici, Lipeurus maculosus maculosus, Reticulipeurus mesopelios
colchicus, and Lagopoecus colchicus is given. The diagnostic criteria to
Mallophaga of subfamilies Somaphantinae. Menoponinae, Menacanthinae, and
families Goniodidae, Lipeuridae, and Degeeriellidae have also been estimated.

INTRODUCTION

jThe systematic and faunistic studies on mallophagans are generally
d on the knowledge of adult forms. Developmental stages, i. e.
mphs called larvae by several authors, however, are difficult to
Perentiate, particularly within one or between related genera. Also, it is
. easy to determine properly one of three developmental stages within
® mallophagan species. The respective data are inadequate and
omparable in general. The present work is supposed to determine the
hgnostic characters in nymphs. Mallophagans from pheasant (Phasia-
B colchicus L.) were chosen as a pattern because material collected from
bt host was very rich and varied. We have examined nymphs of 7
ies representing the following families: Somaphantidae, Menoponidae,
hiodidae, Lipeuridae, and Degeeriellidae and we studied a comparative
ection (Coll. ZLOTORZYCKA) and literature dealing with nymphs of
fllophagans from cock (WILSON, 1939; CONcI, 1956; ARORA and
BOPRA, 1959). After this we tried to determine criteria useful in




separating species, developmental stages, and also in det’érm;»

a comparative degree. The works of the authors mentioned abov
only descriptions of nymphs of representatives of the family B
(WILSON and ARORA & CHOPRA) and Goniodidae (Conar). At
time, there is no description of Somaphantidae and Menoponidad®
and the data on morphology of Degeeriellidae nymphs (CLAY, I
based only on one genus Kelerinirmus which is relatively ¢

systematics from mallophagans of the genus Lagopoecus we_ff' :

studying. After this, our personal investigations correspond.onl
with the literature on the subject. (hy

MATERIAL AND METHODS

Nymphs and adults of the following species were the subje
studies: ‘ i
—~ Amyrsidea perdicis megalosoma (OVERGAARD, 1943) — 1
Ny, 140 Ny, 354 adults i
— Uchida phasiani MODRZEJEWSKA and ZLOTORZYCKA, 1
25 N;, 56 N, 55 N,;,, 149 adults
— Goniocotes chrysocephalus GIEBEL, 1874 — 7 N, 60 N,
adults BN
~ Zlotorzyckella colchici (DENNY, 1842) — 137 N,, 340 Ny, &
532 adults
— Lipeurus maculosus maculosus CLAY, 1938 — 32 N, 49
167 adults
— Reticulipeurus mesopelios colchicus (CLAY, 1938) — 69 N,
137 Ny, 191 adults g
— Lagopoecus colchicus EMERSON, 1949 — 18 N, 48 N8
146 adults. o
The material was fixed in 70% ethanol. Next, the slides b
specimens have been made after maceration in 5-10% NaO
tion in alkoholic sequence, overexposure in xylene, and' ih'
canadian balsam. "
Schematic draftings were made basing on microscopic vie
magnification and also on photos of selected specimens. *9

RESULTS e

The following diagnostic characters were determined for.
Somaphantinae, Menoponinae, Menacanthinae (Amblycera):

*Ni, Ny, Ny ~ nymphs of the first, second and third instars. =~ @
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angles with single setae. Number of short setaec on abdominal
grows to 5-7. Terminal segment chaetotaxy as in N, )

Nyy: Body length: 1,41-1,89 mm. Dorsal head chaetotaxy unchs
Three pairs of setae on sides of gular plate. Number and arrangemy
setae on prothorax and on dorsal side of mesothorax the same as
Each fascicle on abdominal III-V numbers 9-13 setae. It is
possible to differentiate sex basing on chaetotaxy. Female nymphs
wreath of short setae (25-30) at the end of abdomen; it is absent in
nymphs. Apart from that, female nymphs have only 4 sternocentral g
whereas male nymphs have 8-9 of them (fig. 8).

Setac on dorsal side of head in adults are like in N,

adults, chaetotaxy of terminal abdominal segment is different than

nymphs. Terminal abdominal sternum in females has an anal v X
setae. Numerous setae in males are situated m the middle of te
segment. '

Uchida phasiani Modrz. and Zlot.

developed as in Amyrsideq p.
N;: Body length: 0.71-0.89 mm. Head rather wide, rounded fronfy

Facial wedges comma-shaped, sharply ended. Numerous setae of vati
lengths on the head. Gular plate with one seta on each side. C}
describing thorax are the same as in Amyrsidea p. megalosoma. Abdts
oval, almost as wide as the head, with distinctly marked intersegfy
incisions on the sides. On segments II1-V there is always observedil
of short setae apart from sternocentral ones. Terminal abdof
segment rounded posteriorly with 12 setae (two of them long)?
dorsal side, and with 4 sternocentral (of medium length) and 8 st

; Goniocotes chrysacephalus Giebel,

IN;: Bod :

71- B0dy length: 0,59 Head ] i

y thorax. Aj| the head setae very sri?(t)l:rel:c% ltmwh WK’Ier @nd er
margin of temples. Prothorax ::onsip bl o rower: o

gothoray. Abdomen dumpy,

; acting Posterad. It has 9
yernocentrals, and on

Minal abdoming|
v} Segments sh

the margin; both situated ventrally. vlj)neugzl Setae N}’mphs I of Goniocotes chrysocephsah?; tsz; rar;]y
Ny;: Body length: 0,90-1,08 mm. Dorsal head chactotaxy diffeg i grot haracters‘ With nymphs of other species of Ischnocerg g re'btee
N, only in presence of an additional seta near antennal fossa, Thei_ " (?r - orz:ix dlstmctly Séparated from Pterothorax- suture b:i" d
pair appears on sides of gular plate. Each of segments I11-V with § and: abdomen being effaceq- not mark, d’ i reen
IS on abdomen; Jack of y e ntersegmenta)

apart from sternocentrals. B present at [aten . PSMented plates which appearin N, : ¢
Ny: Body length: 1,01-1,34 mm. Dorsal head chaetotaxy uncly ' at lateral angles of hin n; Single

There are already 3 pairs of setae on gular plate sides. Small;
prothoracic angle is sometimes duplicated. Number of these setael i

nstant even in adult forms, where oscillates between 2 an r gated during the ; .
co ven i orms € osc s be 00 at the end of abdomengjn Nfuc;}‘eedgzg xgoultmgs); a shallow
| 4 i

-



e‘v 3:&:::;11 Px::l(snre I:umg{, Wlith next paii'v of teréolate’rals and t-WO
rnoce - t-etral plates, mostly rectangular - in h

My diminish posterad. They are ctrr. rotized, thae

Y g min toreal ome, Yy are strongc‘r‘ gclerotlzed‘,-than\ the

A
ot

3. Goniocotes chrysocephalus — Ni N;,, Nu

N,;: Body length: 0,66-0,77 mm. Paired setae, one of th

the other short appear at hind margin of pterothorax on bothH8
. On abdomen we can already see 3 pairs of tergolaterals
pleural setae,

Niz: Body length: 0,72-0,99 mm. Number of setae at hind
pterothorax increases to 4 on each side. On abdomen, nu
arrangement of setae is the same as in N, and only some pleur:
being elongated.

In adults, thoracic and head chaetotaxy is like in Ny, the abd
however, is different. In females, there are 3 pairs of tergolatil
abdomen, like in Ny, (however being elongate) whereas in mAl
number increases to 6 pairs. Tergocentral setae in females appe
six segments, in males only on the first five: First visible(y
segment in nymphs has two pairs of tergocentrals and th

adults. In adults also, pleural setae grow in number beginni
abdominai III.

Zlotorzyckella colchici (Denny)

N;: Body length: 0,87-1,08 mm. Head rather big, conside;
and longer than thorax. From all the setae on head the longesty
arising from lateral margins of temples, like in G. chrysocep
- lateral margins of pterothorax there are two short setae apart;
long ones. Thorax dumpy, a little wider than head, contracting
Abdomen with 5 pairs of tergolaterals, 8 pairs of tergocentrals;#
sternocentrals, and pleural setae occurring individually or

Ny: Body length: 1,08-1,50 mm. Two long setae appear-b

two existing previously at hind margin of pterothorax on botH

and tergolateral setae incre;
§1S In adults. Females have 4-g
{he‘ males have only two.




acad, with » pairs of tergolaterals, 9 pairs of tergocen
sternocential setae and generally short pleural ones:
 Ny: Body length: 1,29-1,49 mm. Number of setae arises t
body surface at both sides of pterothorax. First visible 2
segment with two big, flat pleural plates; on the successive six, T pntennae in males are considerably different from those in ferhales,
are narrow and almost rectangular and accompanied by appes rtions of articles are different and , 3 ' i
plates nearly square. On segment VIII only tergal plates visi SR dix (ZLOTORZYGKA, 1980, fig. 45). Also head is shaped in different
of setae on dorsal side of abdomen the same as in N;. Anteridfit

ventral surface of abdomen with sternocentrals,

trals, i fitennae m m:ille nymphs are more massive than in female, particularly
: g Irst article is strongly incrassate (fig. 9). Sternal plate in male nymph
sillerent and less regular in outline at its posterior part than that in

£ aried. Differences in qhaetota;y are also marked Jin pterothorax
gies have two setae near central body line; in females these setae are

Reticulipeursis mesopefios colchicus (Clay)

i Body length: 081118 mm. Head elongate like in Lipeurus n,
Eulosus bu} temples are more rounded, Téyjt@?nﬁmefoﬁs,’gﬁéﬂ setae.
prhorax a little narrower and shorter than pterothorax. A.bdomenshm,

3. Lipeurus maculosus maculosus ~ N, Ng, Ny

Nyu: Body length: 1,58-1,95 mm. Hind margins of pteroi
one seta more. At last, five different setae occur on both si
from medium to very long ones. The same number
characteristic also of adult forms. Dorsal abdominal chaeto
unchanged whereas first five pairs of tergocentrals are doubled
side. In Ny, we can already observe sexual dimorphism wh
differences in structure of antennae and plate on abdominal

6. Reticulipeurus mesopelios colchicus Ny Ny Ny



...... o T a8 fkad. INot numerous setae occurring mainly pos

Ny: Body length: 1,30-1,58 mm. On dorsal side of pterothorax,
* hind and lateraj margins two next setae appear and surround tha
long observed previously. Pleural and tergal plates similar to th
Lipeurus m. maculosys. Abdominal chaetotaxy becomes consid
enriched: pairs of tergocentrals appear on first seven segments, any
of sternocentrais on the first three. Single short tergolateral setae 3
also on segments HI-VI.

m

Nyui; additional setae appear only in genital region (ZroTorzyCKA, 198 ] 7. Lagopoecus colchicus — N Ny N

4 pairs of Sternocentrals, and some pleural setae of vari DISCUSSION anp CONCLUSIONS,

Sttuated individually or rarely in twos. ] Nymphs 4 well as  adyjts of paurainetabolicaﬂy devejobjng

Ny: Body length: 0,98-1,15 mm. Number of setae on dorsal si Yalioph, . . o
pterothorax arises to 4 op each side. Abdomen is a little broader B of’iatlllg ?nal;:nc;t!llftgfu:;d ot tar vay. Three “ymphal instars differ
more rounded than in N,. Majority of tergocentrals are getting d " ¢ body (Kesser, 1942; Eichirg, 1963) and ip

Bitions bet . . e .
and number of sternocentrals grows to 5 pairs. First visible abdon { - :ee en'g;ménsmns ‘Of mdefdual 1952, e o Mhe -
§ Scribed in deta] by Kérer (1952). He showed differep;

size of head ag well as dimensions of the whole



et s _oerobothrion  cubense (KELL.) (Laemobothitil 3 ] riess ‘
successive instars of that species, number of setae transform . "N of Ischnocera have darkened sclerites of plate shape on differens

linear thorns on osculum successively grows to create definit
adult. Also the representatives of Ischnocera — Columbico
(L.) (Esthiopteridae) developed two clypeal setae of linear sha
not before adult. N, dose not possess those setae while they are
Ny (MARTIN, 1934). Also Cray (1958) described o . ;
Dew setae in nymphs of the tribe Degeeriellini iellidde)] B o JYMDhs We can see numerous. pj ented scleri ;

; : K48). Several species show sexual dimorphil;ffiln stmaszre?;smgi};ﬁ :

tly incrassate beginning with the first ; read TG
et - ISt nstar already, as for example
voniodes pavonis (L.). Results of our.study confirm that idea by ml;ly

8. Amyrsidea perdicis megalosoma — chaetotaxy of the terminal segment
: female Ny,

Making a diagnosis of individual nymphal instars
progression of chaetotaxy, as it was preformed by Cray in
mallophagans of the genus Kelerinirmus, appeared to be sui
our investigations of nymphs of the genus Lagopoecus (also
dae) as well as the representatives of related families Lip
Goniodidae, included by EICHLER (1963) ih the separate
Goniodoidea. L

We saw however, that changes in chaetotaxy during the d
tal period of mallophagans may perform a main diagnosti
nymphs of Amblycera: Somaphantidae and Menoponidae, whi
the most derived groups within the subordo. The d
characters based on chaetotaxy do not stand alone in deriv



. 4

BT, 1958, Revisions of Mallophaga pegeeriella-from i, Falean m' i
2 : genera. Degeeriella-from th j
Bfit. Mus. (Nat. Hist) Ent Lond, 7: 123-207. © ok, Bul
k> C- 1952, L'allevamento in condizioni) speriméntali dei Mallofagi. . ‘Cuclotogaster

tacial wedges in nymphs of Pseudomenopon which were absenti
'We noticed some dark coloured plates on abdomen in Ny, 0
- maculosus which are not observed in adults. Size and sh
plates depends on sex.

Variability or progression does not refer to all characte:
and adults of investigated Ischnocera. Conct (1952, 1956) sho
head and prothoracic chaetotaxy in nymphs of Cuclotogaster h
phus (Lipeuridae) and Stenocrotaphus gigas (Goniodidae) is the
adults. Our studies confirmed those observations also in $d
species of those families and in Lagopoecus colchicus (Degeerielli
only constant character in studied mallophagans of Amblycera
to be the dorsal head chaetotaxy except one seta near ant
which may be observed not before N,. This is also obs
Pseundomenopon rowanae (Pseudomenoponidae) which has bee
by KiéLer (1951). S

The described categories of characters may be arranged

1. Constant characters, independent from developmental?
head and prothoracic chaetotaxy in studied Ischnocera. 2

2. Characters gradually changing (nymphal) during poste
period, as abdominal chaetotaxy in examined Ischnocera.

3. Characters referring only to preimaginal stages (1
chitinous plate occurring on ventral side of abdomen in Ny, ol
m. maculosus. ‘

4. Characters present only in adults (imaginal), as folds o
margin of clypeus frame in Reticulipeurus m. colchicus. b

" All the above categories of characters may be useful in
designation of nymphs; differentiation of individunal. instars v
species is possible but only basing on nymphal and larval
* Similarities in progression of nymphal characters in examined 4

basing on head and abdominal chaetotaxy, and in Ischnocera
chaetotaxy and development of sclerites point at two generic ¢
" ties: (a) Somaphantidae and Menoponidae and (b) Goniodidae, Li
and at any rate partly Degeeriellidae. The conclusion seen
particularly valuable in reference to phylogenesis of Goniodiddg
- Lipeuridae. The imaginal characters in both groups have reached
‘high level of development that it is not possible to ch
unequivocally taxa of a comparative dégree.

as TASCHENBERG), Mem. Soc. Ent. Ital, 35: 133150, S

W., 1948, Schutzfirbung bei Federlingen, Vogel d. Heimat (‘Aarau),’18:1103-108
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:i:‘ o 151 341 Sn6 .ué allophagenarten von A{Iannsxa r»ogersx Lowe, Z. Parasitenkdq

5 Eii1947, Von. Hagrlingen und Federlingen, Mikrokosmos (Stuﬁéart), 35: 79-84
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¢ m;aeus)), Canad. Ent. (Toronto), 66: 6-16. o
. H., 1939, The life-cycle and bionomics of Lipeurus caponis ’
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