Vol XV (1-2), 1978

THE EXTERNAL ANATOMY OF METOPONORTHUS PRUINOSUS
{BRANDT, 1833) {ISOFODA : CRUSTACEA)
Muhammad Aslam Chaodhri* Muhammad Rafiq Khan** aod A, Rahman*

In phe present work, the external anatomy of the isopod,
Metopanorthiys prufnosis has been described and many details in
its external morphalogy have been added. The general characters
of this isopod are similar to other related species of Oniscoidea.
It ranges from L0 mm to 12 mm in length and 4 mm to 4.5
mm in width. The youngones tesemble the adults but are
smaller in size,

The body is oval, dorso-ventrally compressed and is coversd
with series of hard, articulated plates, It is divisible into three
tegions viz, head thorax and abdomen. Besides the mouthparts,
the head garries a pair of eves, a pair of small usiramous anten-
nules and a pair of long antennae, each with two segmented
flageltum; thorax is without 4 carapace with first sepment indis-
tinctly fused with the head. Thoracic appendages are paired,
unitatnous and aflalike exceptthe first pair i.e. the maxillipedes,
Abdamen narrows abruptly trom the thorax and bears biramous
plate Jike pleopods and terminal uropod. Body colour of living
individuals is handsomely varicgated with purplisk brown pigment
on a light background. This coleration is due to chromatophores
which are densely spread all over the body except its legs and
underparts wherc it is virtually absent. The pigmentation is
prominently conspicucus along the mid-dorsal line of the body
as well as on the latera| margins where it forms a continuous chain
extending antero-posteriorly. The antennae, telson and uropods
are S%milar in ¢olour to the body. The voung ones are lighter
in colour,

INTRODUCTION AND REVIEW OF LITERATURE

The isopod, M. pruimesus (Fig. 1) is commonly found in humid and
scmi-humid plages usually undernecath flower pots, loose bricks in gardens,
arganic debris around fields and even on the roots of certain vepetables of
the family Cucurbitaccae, It belongs to the family Porcellionidae of the sub -
order Oniscoidea.  The disiribution of most of the described speecies in
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Oniscoidea is wide, it not cosmopolitan. M. priinosus althowgh originarted in
the Mediterranean region and - has now acquired a world—wide distribution
(Vandel, 1966-personal communication’,

Attems (1928) and Barnard {1932) have shown that some species of
isopods are of very wide distribution in South Africa and may be regarded
even of cosmopolitan occurrence,  Muchmore (1957) has reported the ogeour-
rence of terrestrial isopods in situations where the substratum is very loose,
He has further reported that a great majority of terrestrial isopads found in
Mortheastern United States have undoubtedly been introduced from Eurepe.
Some of the tmmigrants have been more successful and have become more
widely distributed than others and are among the commonest sowbugs and
pillbugs in that part. In New York state, for instance, apari from the local
species, eettinn Eoropean species such as Owiscus aseffis Linn, Porceffio scaber
Latr., Porcellio spinicarnis Say., Metoponorthus pruinosus {Brandt), Cylisticus
comvesys {DeGeer), Tracheoniscus rathke! (Brandt) Armadillidium  vulgare
{Latr) are reported to be very common,

An imtensive search in literature bas revealed that most of the previous
work on Oniscoidea and many related ¢rustacea is restricted in the from of
notes, scaitered in smaller or larger monographs, on the distribution and taxo-
nomy of this group {Richardson, 1905 : Attems, loc. cit; Barnard, loc. cit;
Vandel, 1943 and Hely, 1958). The information on the biclogy of Oniscoidea
is particularly scanty and virtually no references are available on the detailed
external and internzl anatomical features of this otherwise very familiar group.

This apparent neglect of the study of morphology and amatomy of
[sopoda may be attributed to the preater attention given by Zoologists to the
insects than other groups of Arthropods. This is however, not justified in
view of tha great economic importance of isopods. Recent work is bringing
us the realization that the isopods, which appereatly seem to us harmless are
not so fn reality.  These small crustaceans frequently become pests in the
vepetable and flower gardens as also in plasshouses. Damape to plants by
these creatures has been reperted by Anderson {1946}, Clondsley-Thorapson
{1958}, Hely (loc. it} and Anonymons (1935). Theron (1961) has invited
attention to another important aspect of this problem.  He bas shown that the
habitat favouring woedlice und other arthropods will consequently also be
suitable ot terrestnial molluses, According to him plants damaged by
millipedes and woodlice, also invariably suffer damage from slugs and snails,
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It is clear frem the loregoing account that the woodlice &re not 50
harmless as they appear to be and therelore, require much greater aitention
than has hitherto been given to them. The study of these arthcopods require
much further work before all the aspects of the biolopgy and control of this
itnportant and so far neglected group could be ¢overed. The only available
reference of any consequence in the context of the present problem is that of
Sandgrass (1956) but he deals only with the extecnal morphology of a marioe
isopod, Lygida. Brusle (1960) and Gupta (1961) bave published brief notes on
the structure of anal sphincter in Ligie and rectal glands of woodlice, respecs
tively. In the present work the external anatomy of M. pruinocsur has baen
described and may oew deiails in the external morphology of the izopod have

been rdded.

MATERIALS AND METHODS

The matetdial viz.. grown up specimen of M. prwinesws which have
becn utilized in the present study were collected from a number of ecologically
varied niches. The adults due to their delicate structures and danger of
desiccation avold exposures to direct sun-light aud rtemain sheltered under-
neath decaying plant debris. clods and {n crevices during the day and come out
to feed at night. The sowbugs breathe by means of gills which must be kept
moist and on this account they fregquent damp sitvations. The places of
colleetion mainly included roots of cucurbitaceous and other vegetables grawn
at the farms of University of Agriculture, hieaps of loose bricks and organic
debris near the wuter taps and around tanks and =oil patches covered by flower
pots. The speciten were carefully swept with the help of a camel hair brosh
into small glass tubes, measuring 3x 1 inches and were hrought to the
laboratory where they were introduced into a large (1 ft. diameter) glass trough.
Soil taken from flower pots and containing roots of grasses and plants was
put at the base of the trough. Some dried and decayving leaves taken from
uader the mango tree, Mangifera indica were sveead over the soil to serve as
cover for the living specimen, Several such troughs were maintained in the
labaratory and water was frequently sprinkled in the troughs withk the help
of a wash bottls to provide proper moisture and humidity conditions for the
sowbugs. These froughs were covered with a piece of muslin cloth to
prevent the escape of living animals and to provide sufficient seration. In this
way, the supply of fresh specimen required for studying the external morpho-
logy was regularly available at hand.
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The specimen preserved in alcohol, were sent to Prof., A. Vandel in
France who identified them as M, pruinasus (Brandt, 1833). For the
preparation of permanent slides, the living  specimen were killed with
chloroform und boiled in 10 per cent KOH for about five minwtes to do
away with excessive chitin. Those were washed in distilled water and treuted
with 10 per cent glavial acetic acid for about five minutes to remove traces of
KOH, washed again in distilled water to remove the acid and dehydrated in
the ascending grades of aleohol starting from 30 per cent and reaching up to
absolute aleohol, The spscimen woars stainad wilth 70 per cent curbol fuschin
alter 70 per cent alcohol's treatment.  After dehydration the matetial was
kept in clove oil for at lzast four hours, the body parts and appendages were
dissected uader a binocular microscopz and wers given a dip in xylo! belore
moupnting in ¢anada balsam.

THE HEAT» AND ITS APPENDAGES
The Head

The head of M. prairosus like other Isopods is small unified cephalic
structure and sunlk into the first thoracic segment, [t carries a pair ol sessile
eyes, a pair of attenuated three-segmented antenmules, a pair of multi-seg-
mented antennae with two flagellar scgments, a pair of mandibles, the first and
secofid maxillae and one pair of maxillipeds. 1t, therefore mcludes the
rrotocephalon, the three gnathal segments and the first thoracic fm & illiped)
segment, all these structures have consolidated in a cranium-like capsule in
which the traces of the original head sepmentation have become obsolete.

Anterior View: (Fig, 2)

The head when viewed from anterior or frontal side appears triangular;
the apex of this triungle being represented by the point where the distal ends
of the mandibles meet. The anterior sclerotization of the kead may be said
to be accomplished by four plates culminating on the lowermost part by un
approximately tangular (but with an oval distal margin) labrum joined above
by a sub-rectangular piece referred to as epistome.  The epistome of the
1s0pads is usually reparded analogous to the clypeus of insects. Like insects
it provides anterior articulations of the mandibles an its basal angles. The
epistome is further followed by a similar but a larger plate. This latter plute
bears o well-marked but incomplete {ransverse supra-antenpal  suture
which separates a narcow profrons  posteriorly and a large postfrons
anteriorly,  The postfrons has carved in it antennary fossae and fossae
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FIG.7 HEAD ANTERIOR VIEW

anterinule which accommodate the basesof tho antennae and the antenlnues,
respectively. A rectangular frontal plate is conspicucusly discernible above the
base of clypeus and in between the fossae antennule. Immedtately above the
profrons there ia a larpe plate which is separated from the former by a well-
marked frontal suture. The eves are lodged bulging on the lateral corners
of this plate.  This plate because of its position appears directly analegous
to the vertex of some higher arthropods like insects.

Posterlor View: (Fig. 3)

On the back of the head is the large rectangular meck foramen

slow which are suspended the maxillipeds, The neck foramen, is laterally
margined by narrow tims which are confluent dorsally in a wider flange
distinctly separated by a wider groove from the dorsal wall of the cranium,
Ventrally the foramen is closed by a neck membrane which cuntains a
eross-bar from the posterior end of the maxilliped sternum. Since the dorsal
flange over the foramen, the marginal rims on the sides, and the gtermal bar
below appear to be parts of 2 circle on the posterior part of thehead carrying
the maxillipeds the inference can hardly be avoided that they together
represent the reduced annulus of the maxilliped’s segment united dorsally and
lateraily with the maxilfary part of the ¢ranium. On each side of the neck
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foramen an apedeme is ioflected from proove in front of the marginal rim
which evidently is an ingrowth between the terpal region of the maxillary and
the maxilliped segments.

The ventral wall of the head has a continuous median  sclerorization
from which three pairs of lateral arms are given off. The first arms are
intermaxillary brachia since they go between the bases of the first and second
maxillae, the second are post-maxillary brachia between the second
maxillae and the maxilliped, the third are post-maxilliped brachia extending
transversely behind the bases of maxillipeds. The ventral skeleton of the
head, therefore, includes the united sternal repion of the first maxillary
segments, the second maxillary segment and the maxilliped sepment. The
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slender intermazillary brachia extend laterally and posteriorly, and each ends
with 2 loop in 8 pocket of the head wall above the outer end of the much
thicker post-maxillary brachium of the same side, From the angle of the
loop is gtven off a large apodems that extends forward in the head cavity.
The appendages of head

(4) The Antennae (Fig. 4: 4 & B)

Like other Crustacea the antennae of M. pruinosus are uniramous and
consist of two pairs.  The first pair of antennan which are commonly known
as antennules (Fig.4 B} are very small and inconspicucus and consist of three
segments. The basal segment is the largest and annular while the remaining
WO segments are of almost ¢qual size. 'The second segment is annular whereas

the third one is tapering towards the spex. The antennule are Iodged in small
cavities internal to the bases of the anntenae,

The second pair of antennas arise from the larger fossae below the
compound eyes. These are long pointed and geven-segmented, the fagellum
consisting of two segments (articles), The first three spgments are small and
the fourth and fifth are longer, fifth being the longest. All the segments are
furnished with innumerable bristles nnd disc shaped sensillze.

(B) The Mouthparts

Mouthparts consist of labrum, a pair of mandibles, and two pairy of
maxillae and a hypopharynx. The mouth is bordered anteriorly by the
labrum, and iaterally by the mandibles, The two remaining hcad appendages
overlie the bases of mandibles and in turn covered by the maxilliped (of the
first fused thoracic segment).

() The Labrum {Fig. 2)

The labrum is 2 free flap-like structure attached ro epistome on the
facial surface of the head. It is roughly triangular in shape with an cbtuse
distal margin.

{ily The Mandibles. (Fig, 5: 4 & B)

The mandibles ns in other sopods consist of a single picce.  Whatever
may be the primitive elements that have entered into its composition, these
elements are fused into & solid gnathal organ, Thers are, hence, ne iaternal
muscles within the mandibles, The mandibular musculature consists exclusive-
iy of the external abductor and adductor muscles that move the appendage
2s a whole.
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The large mandibles hang vertically from the wall of the mandibular
segment. Bach is a strongly convex, elonpate oval struciure attached to the
lateral membranous walls of the head by most of its inner margin, leaving
only a ventral masticatory part, projecting below as a free lobe. This
gnathal lobe s Jarper and differentisted into a wothed incisor process and 2
molar process with a flat, oval, mesal surface.  The molar processes of the
opposite mandibles arc opposed to each other when the mandilstes are closed;
the incisor processes come together behind the labruom. Each mandible is
doubly articulated by an anterior ¢ondyle and a posterior condyle  at
opposite ends of the hinge. The anlerior condyle articulates on the basal
angle of th: epistome whereas the posterior condyle on the subpenal
margin of the cragiun.

The mandiblzs are moved by a pair of muscles ; one i5 o large dorsal
agductor attached by © wide, thick tendon on the mesal margin of the
mandibular base, the other is slender dorsal abduclor attached on the
lever arm of the lateral margin of the mandible near the posterior articular
condyle. The hollow basz of the mandible is filled with a great mass of
fibres which converges upon a median, tragsverse ligament that receives
likewise the fibres from tne opposite mangdible.

The mandibles as in olher isopods are hanging down-wards from the
heud and swinging transverssly against each other and are clearly more
effective as biting organs. The close paralletism in the structure of the head
and mandibles between ihe isopods and ptetypote insects with biting and
chewing mandibles might supgest thut the insects originated from the isopods.

{iii}y The Maxilfae (Fig. 6: 4 & B}

The maxillae are much simplified appendages. Each first manillas {A)
consists of two elongais lobes, proximally vnited by 8 membrane and  arising
from a basal sclerite that articglates on the inter-maxillary sternal brachium
just mesad of the base of the head apodeme. The appendapes have wide
membranous commections with the head and the mesal lobes are attached by
slender cods to the urms of the first manillary steroum.  The second maxillae
{B) are still mnore simplifcd each consisting of a single broad lobe supported
on a basal sclerite that articulates with the post-maxillary brachium.

{iv) The Hypopharynz. (Fig. 6: C).

Anterior to the sternal skeleton arive the paragoaths a pair of large
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flat, soft Inbesand between them ap elongate, conical median labe which inay be
termed as the hypopherynx or  the lingna, The three lobes have a common
skeletral base which gives off g strengthening arm into each paragnath and is
tself supported on the arms of the bifurcate first maxillary stermum, The
paragnaths and the hypopharynx together are highly suggestive of the three
iobed hypopharynx of eertain lower msects; in entomological terninology the
lateral lobes (paragnaths) are the superlinguae,
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{v} The Moxillipeds (Fig. 7)

The maxillipeds are a pair of elongate, Sattened appendages. They are
suspended from the posterior part of the ventral wall of the head behind
the post-maxillary brachia. Each maxilliped consists of 4 small basal segment,
the coxa bearing luterally & larue epipodite and a distal segmemnt with a
movable palp. The maxilliped of either side encigse medially a basal scg-
ment the basic above the coxa which bears o sib—upical lobe, the endite.
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THE THORAX AND THE 1.EGS

The Thorax

The thorax consists of 8 segments: first segment being indistinctly fused
with the head and carries elongate, Battened appendages, the magillipeds. The
remaining scven free, postcephalic thoracic segments carry each a pair of
walking legs. The legs are uniramous and more or less similar to each other.

All the seven thoracic segments are saddle-shaped and similar in their
structute,  They are ree and flsxible on cach other. The tergal plates are
expanded laterally into hroad Tolds (Fig. 8) covering ths leg bases, As stated
by Calman (1909) in fdptea and several other species the coxae expand to form
plates that eventually replace the primary folds of the terga.

The ventral surface of the segments between the bases of the legs arc soft
and membrancus and are traversed by weakly developed transverse #ternal

bars. (Fig. §).
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In the female, the genital ducts open laterally on the sternum of the
fifth segment (Fig. 8), In males these ducts open through a pair of
pencs on’ the sternum  of the seventh segment {Fig. 9). In  matore
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females the ventral surface of the first five free thoracic segments is covered by
strongly convex converings of large, thin, semi-transparent under-iapping

lobes arising from the mcsal margins of the coxae ©on each side. These lobes,
which are known as oostegites, form deep protective pouches {Fiz. 8 & 10

Laterar telud
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under the hody in which the epgs and the young ones are carried. The
oostegites underlap each other from behind forward and those on the right
underlap those on the left. The first und the last pairs ure shorter and
nartower then the others and lie more transversely so as w close the two ends
of bag-like brood pouch. The second, third uand fourth pairs of oostegites
(Fig 11) are larger and breader each strengthened by a rib in the anterior part
and a thickened posterior margin. They are supported by the long basipodites

of the legs.
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The Legs: (Fig. 12: 4 & B).
Each of the first to the seventh free thoracic segments has a pair of wal-

king legs. Each leg consists of a serics of six podomeres, which startingfrom
the proximal to the distal ends are the basipodite, the ischiopodite, the
meropadite the carpopodite, the propedite and the hooked dactylo-
podite.  The pedomerss articulate with one another by means of hinge-joints.
The basal segment, the basipodite of each leg is long and is suspended from
beneath the tergal fold. The proximal joint (ecoxopodite) is teduced to u
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narrow ring completely fused 1o the base of the tergal fold. It, however,
heard a condyle on which the basipodite is articulated.

The ischiopodite is a smalt scgment roughly triangolar in shupe and
provides articulation with the basipodite praximally and with meropodite
distally. The meropodite is a small scgment rectangulav in shape and distaliy
articulates with the carpopodite,  The carpopodite is  compatatively longer
and bears scveral well-marked spines on the wentral and posterior aspects,
The propodite is a tong, slender segment which articulates proximally with
carpopodite and distally ends in a terminal hooked podomere, the dagtylopo-
dite.

All these segments are richly furnished with sctae.

The Abdonen (Figs. 13 & 14).

The abdomen of M. pruitiosts becomes abrupily narrower than the
thorax and like the thorax is ¢onvex dorsally and compressed laterally. This
region is made up of six sepmentsand a terminal flat conical piece, the telson.
The segments are movable upon  one another telescopically. The abdomen
{Fig. 13} is nearly oval in outline with the larger end towards the anterior side.
The first five tergal plates resemble the thoracic terga.

The major portion of the first abdominal segment is covered dorsalby
by the tergum of the last thoracic segment.  The remaining segments except the
sixth gradually decreass in size anterc—posteriorly. The terga of the third,
fourth aud fifth segments are produced into gopical fateral folds which ure
more distingt as compared to the lateral folds of the first two preceding
segments,

The sixth tergum is & guadrate plate which is produced into an obtusc
angle forming the apical piece. the telson between (he bases of the
uropods.

The ventral surface of the abdomen is covered by two rows of larpe,
flat pleopods.  The true ventr:l wail of the abdomen can be seen only after
removing the pleepods. Bach segment s mostly membranous except for the
anteriorly demarcated marginal sternz! bar. The outer ends of this bar curve
posteriorly and then mesally around the bases of the pleopods and enclose
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foramina from which the pleopods arise.  The steraum of the sixth sepment
is a broad plate between the lateral lobes of the tergum and the appendages of
this sagment, the uropods project posteriorly from it

The telson is represented by a short conical lobe projecting in betwezn
the two uropods and encloses the anus on the underside.
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The Appendapes

(il The Pleopods (Figs. 15 and 15),

The first five abdominal sepments bear each a pair of laterally lecated
pleopods, the exopodites of which underlap each other from before backward
like a double series of scales. The exopodites are large,, soft, flat lobes
which enclase above thom & branchial chamber beneath the lower surface of
the abwiomen. The pleapods arise anteriorly from the ventral surface of their
respective segments and all but first have long transverse connections with the
body, extending from the median sternal processes to the bagea of the lateral
tergal lobes.
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The first pair of pleopods differ from the following appendages but
they are alike in the two sexes. Each has a thick transversely elongate basai
part, the protopedite {Fig. 15) which laterally bears a small epipodite
(Fig. 16} and a large flat lobe the exopodite (Fig. 15) arising from its
ventral surface. The ventral surface and the outer end of the protopodite is
traversed by a desp cleft, the Inner end of which turns forward within the
protopodite.  The sccond pleopods differ in the two sexes. In the male each
appendapge has a large, far exopodite like that of 1he first pleopods and
alse an epipodite. In addition a long sclerotic two-segmented eibowed
endopodite arises from the pratopodite whigh presumabl ¥ has some copulatory
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function. In female the correspending pleopod is much simpler and bears in
the ' position of the male cndopodite a small dorsal gill lobe which
is usuatly regarded as the endopodite of the appendage. The [emaining
three pairs of pleopods (Fig. 16) are again alike in both sexes and resembie the
second pleopod of the female except that the gill lobe is much larger and
there is no epipodite present on the protopodite.
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(2) The Uropods. (Fig I7).

The uropods of M, pruinosus are simple, biramous appendapes. aach
cansisting of a large bosal segment, the protopodite carrying ‘unjointed
expodite and endopodite. The expodite is elongate and conical whereas the
endopodite fs slerider ind shortet.  Both are profusely furnished with setae’

Endopodite

G 35 MM

rG 17 UROPOD | RIGHT |



&4 PAKISTAN JOURNAL OF AGRICULTURAL 3CIENCES
LITERATURE CITED
Anderson, E. E. 1946, Millipeds or Thousand-Leps. Fmg. in 5. Afr

21 : 7RO,

Anonymous, 1935, Slaters or Wood-lice (Isopoda) Agric. Gaz, N. 5. W.
105-109,

Attems, G. 1928, The Mytiapoda of South Africs, Ann. 5 Afr. Mus
261 1-431.

Barnard, K. H, [932. Contributions to the crustacean Fauna of South
Africa. No. 11, Terrasirial Isopoda. Ibid. 30: 179388,

Brusle, J. 1960. Sur la presence d' un Sphincter anal particulicr c¢hez
Ligia oceanica Fabricius. Bull. Soc. Zool. Fr. 85, 112310,

Calman, W, T. 1909. Crustaces. A Treatise on Zoology, edited by Sir Ray
Lankester, VIII.  Appendicutata, London.

Cloudsley-Thompson, J. L. 1958. Spiders, Scorpions, Centipedes & Mites.
Pergamon Press, London.

Gupta, M. 1961. Rectal glands in Woodlice. Nature, London. 191 406-407.
Hely, P. C. 1958, Slaters or Woodlice Agric. Gaz. N, 5. W. 68: 36-43.

Muchmore, W. B. 1957, Some exotic terrestrizl isopeds. (lsedoda: Oniscoidea)
from New York State. J. Wash. Acad. Sci. 47: 78-83.

Richardson, H. 1903. A Monograph on the Esopods of North America.
Bull. U. 5. Nui. Mus. 727 pp; 745 figs.

Snodgrass, R. E. 1956, ‘A test book of Arthropod anatomy'. Comstock
Publishing Asogiates, fthaca, New York.

Theron, 1. G. 1961. Millipedes and Woodlice in the Garden. Jour. Ent,
i Soc. 5. Africa: {24) (1) 220-221.

ot
Vandel, A. 1943, Essai Sur L' Origine, L' Evolution Et La classifieation des
Oniscoidea (Isopodes Terrestres). an Bulletia Biclogique D¢ France et

de Belgique, Supplement 30: 136-pp.



