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Tbe female reprodu[tive organs of Bru[hidae and [brysomelidae
([oleoptera )

H. Ka.sap *

Summary

R. A. Crowson **

The female reproductive orgarıs of 4 Bruchidae and 58 Chrysomelidae species
were studied. Number of ovarioles and structure of oviducts, bursa copulatrix,
vagina and of the capsule, duct and gland of spermatheca and vagınal pouches
where present were examined in detail and mostly figured. Systematic importance
of ovariole numbers and structural differences at different taxonomic levels were
discussed.

I"troduction

The female reproductive organs of Bruchidae and Chrysomelidae comprise
a pair of laterally placed ovaries, paired lateral oviducts, the common ovi
duct, the spermatheca and spermathecal gland, bursa copulatrix and vagina.
In some species, parts of the vagina and ovipositor may also be selerotised.
The size and number of ovarioles depend on the maturity of adults. When
present, each ovariole contains a number of developing eggs. The ovarial fla
ments mediıally form a common Iigament which runs posteriorly to attach to
the hind gut, The structure of fLaments and ligaments and the number of the
ovarioles were attributed no systematic value by Donia (1958), Aslam (1961).
Robertson (1001), Suziki (1974, 1975) and Kasap (1975) so that in this work,
for only referenee the number of ovarials (ov.no) were given in paranthesis
after eitation the speeies studied.

The length, width and contents of the lateral oviducts depend on the
maturity of the insect and on the species, The lateral oviducts medially unrte
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to form a common oviduct which has a chitinious lining. In some groups there
is a well developed bursa copulatr-ix and the vagina and common oviduct
are very distinct. In others, the bursa copulatrix is greatly reduced, vestigial
cr lost, in which case the posterior part of the comrnon oviduct, reduced
bursa copulatri x if preserit and the vagina are enclosed in a commön sheath,
which consequently obscures external def'inition of these structures; this
typc is referred tc in this work as «ssheath type» to denote the comman ovi
duct-reduced bursa copulatrix- vagina complex.

The sperrnatheca comprises a capsule, a duct and a gland ; the capsule
and duct are sclerotised. The capsule is the most conspicuous component,
being usually curved in characteristic shapes. In some groups, it is possible
to distinguish a ramus (the posterodorsal arın), a collum (the posteroventral
arm), a cornu (the distal part) and a notlulus (the median part) e.g, (fig. 25),
whereas in others, same or all of these parts are not distinct, The spermathe
cal duct opens to the collum when present, or to the ventral basal part of the
capsule ; it may be short, long or convoluted or very long or spirally coiled.
The sperrnathecal gland may be tubular, ovoid or club-like. A muscle bundle
connects the curved arms of the capsule.

Material and Methods

The specimens exaınined were collected in various localities of Great Bri
tain by the authors and of Turkey by li, Kasap. The exotic specimens were
taken from the eelleetion of R.A. Crowson. Most specimens were examined in
living state, Le. eaeh specimen was narcotised with ethyl-ether and dissected
in Ringers solution or distilled water under a binocular microscope, 70 %
aleohol preserved specimens were aiso studied. After removirıg tergites the
reproductive organs were freed from other parts of the abdomen, then exa
mined. In the species with sheath-type bursa copulatrix, the museular sheath
was removed in 10 % KOH before examination. The f'igures were drawn by
free-hand to show the f'ine structural details.

R'esults and Discussion

Family : Bruchidae

The female reproductive organs of Bruchus pisi L. and of Zabroies sutr
[asciatus Boh. were studied by Zacher (1930) and those of Bruchus quadrima
culatus F, and Coüosobructıus chinensis (L.) were studied by Mukerji anel
Bhuya (1937) and those of Acanthoscelides obtectus (Say) by Daviault (1928)
and Huigrıard (1975) and those of A. obtectus (f'ig. 1) (ov. no 6), Caryedon
serratus (01.) (fig. 4) (ov. no 6), Eııspermophagus sericeııs Geoffr. (Iig. 2)
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(av. no 5) and Zabrotes subfasciatus (fig. 3) (ov. no 2) were investigated in
this survey.

in this family, the oviducts may be lorıg and narrow or sh ort and wide.

A well developed and large bursa copulatrix is always present; its exter
nal structure exhibits verv interesting features. In some species of Bruchus
and Collosobruchus there is a pair of internal pad-like structures in the anto
rior of the vagina (Mukerji and Bhuya, 1937). Zacher (1930) noted two large,
round structures posterior to the bursa copulatrix, be ing less distinct in Z.
subjaeciaius; we alsa observed similar structures in this species, According
to Mukerji and Bhuya (1937) these structures guard the passage between
the vagina and bursa copulatrix, whereas according to Zacher (193ü) theyare
accessary glands yielding the substance for cementing the eggs to the seed
coats. However, Mukerji (1949) suggested that they act as pouches for tem-
porary storage of sperms. We f'ound the similar structures in Caruetion serret
tus, li. obtectus and Z. suojascuitus, In the bursa copulatrix of C. serratus
(f'ig. 4D) there is a more elaborate sclerotised structure with ~, dorsal and
ventral compartrnent. The dorsal compartment is narrow anterimly operıing

to the neck region of bursa copulatrix, posteriorly to the vagina. The ventral
compartment is broad, pouch-Iike, anteniorly elesed but posteriorly opening to
the vagina. In Z. subjascıaius, a much reduced, and simple, selerotised struc-
ture was also f'ound in the bursa copulatrix, Zacher (D30) previously recor

ded the presence of a chitinious plate in the bursa copulatrix or Bruchus
cisti Payk. As regards the function of this selerotised structure and of the
pad-Iike soft structure where present, it occurs to us that they may serve
devkes to ocelude the proximal end of the vagina, so as to prevent the fmtile:'
penetration of the internal SEe of the aedeagus and the diversion üf the eggs
in oviposition into the bursa copulatrix rather than as secretive structures:
they mayaIso serve as temporary storage for sperrns. These suggestions
support the views of Mukerji and Bhuya (1937) and Mukerji (1949). Huignard
(1975) deseribed the spermatophores of Acanttıosceluies obtectus, beirıg

wrapped in a mernbranous sheath composed of protein substances, so being
rather thick and strong. Probably such a spermatophoral membrane is also
present in other bruchids and same of the sclerotised structures in the bursa
copulatrix might be concerned in bursting this spermatophoral memorane
after copulation. Furtherrnore in C. serratsis (f'ig. ID) there are a few small
selerites in the walls of the comman oviduct more anteriorIy, these may be
addirional security device to guard the passage of the common oviduct,

In this family .the bursa copulatrix, the comman oviduct and the vagina
are externally well separated, even the atrium (the posterior part or the
vagina) can be distinguished. In C. serratus another peculiarity İs that the
vagina posteriorly joins the rectum to form a short cloaca (f'ig. 4C).
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The spermathecal capsule is hook-shaped in the species studied, except
that of C. serratus, which is a round and small structure. In all species studied,
the spermathecal duct is short and the gland is apdcally distended and long in
relation to the capsule.

Family : Chrysomelidae

Subfamily ı. Sagrinae

Preparations from dry specimens of Sagra congoana Clav. (fig, 5) reve
aled that the general structure of the female reproductive orgarıs is of rather
bruchid-type, with a Iarge, externally distinct bursa copulatrix. The vagina
and atrium (the posterior part of the vagirıa) may be distinguished. Within
the bursa copulatrix, there are two small selerotised valves guarding the
passage between the common oviduct and the vagina. The spermatheca opens
to the vagina between the common oviduet and bursa copulatrix via a mo
derately long and sclerotised duct (fig. 5) .The capsule is rather big and
U'-shaped, with a distinct colium only, asalso figured in S. femorata Drury
by Yarma (1955). The spermathecal gland is relatively small,

Arıother iateresting feature of S. congoana is the presence of a foıır

branched pouch opening to the common oviduct (fig. 6). This structure mav
be homologous with similar vaginal pouches of Eıımolpinae, Hispinae and
Cassidinae.

Subfamily 2. Orsodacninae

Orsodacne cerasi (L.) (fig. 6) (ov. no 10) has a long common oviduct
and a sheath-type bursa copulatrix.

The spermatheca is hook-shaped and connected with the common oviduct
via a short and thick spermatechal duct. The spermathecal gland is short
and apically distended.

Subfamily 3. Donaciinae

The female reproductive organs of Donacia calvipes F. were studied
by Donia (1958) and of D. vulgaris Zschach. (ov, no lt», Plaieumaris sericea
L. (av. no 16), P. discolor Panz. (fig. 7) (ov. no 19) were studied here.

The lateral and comman oviducts are short and the common oviduct ın

ternally set with minute hairs directed posteriorly, The bursa copulatrix is
sheath-type (figs. 7). The anical portian of the bursa copulatrix is sclerotised
somewhat but not visiable through the muscular sheath. The common oviduet
operıs to the battom of the bursa copulatrix; its opening is guarded with small
chrtinious projeetione but there 'İs no sclerotised valve.
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The spermatheea opens to the top of the bursa copulatrix via a short and
thiek duct. The spermathecal eapsules of the speeies mentioned above and
several species of Donacia. Plateumaris, Sominella and Maeroenemia f'igured
by Spettand Lewıitt (1926), D. aeraria Baly studied by Yarma (1955) has the
eollum and ranıus distinet and the eornu and nodulus more or less fused. The
bursa copu1atrixand the common oviduct posteriorly merge into a small vagi
na which eommunieate outside just below the anus. Stein (1947) similarly
figured the spermatheea ,the bursa eopulatrix and the eommon oviduct of
Donacia simplex F ..

Subfarnily 4. Crioeerinae

The female reproduetive organs of Crioeeris asparagi L. were previously
figured by Donia (1958) and those of C. asparagi (ov. no 12) and Oulema
eyanella L. (ov. no 5) were studied here.

The lateral oviducts and the eommon oviduct are imternally furnished
with fine hairs direeted posteriorly. The bursa copulatrix is sheath-type.

The spermatechal duct is short. In C. asparagi (fig, 10) the spermathecal
capsul is anehor-shaped; the eornu and nodulus are fused forming a comma-.
shape but still distinguishable the ramus is alsa distinct and the collum İs

narrow, long, tubular and convoluted in two thirds of the whole capsule, The
gland is small and distally broaderıed. In Ou. eyanella parts of the eapsule
are less distinet. Spett and Lewitt (1926) figured the spermatheca of several
speeies of Lema, Oulema, Crioeeris and Lilioeeris showing some generic and
speeifie differences.

Subfamily 5. Megalopodinae

In Zeugophora flavieollis (March.) (flig. 8) (ov. no 10). The lateral ovi
duets are short but the commen oviduct is rather long and convoluted, There
is no distinet bursa copulatrix.

The eollum and ramus of the eapsUıe are distinct but the eornu and no
dulus are fused to form a sausage-like strueture. The spermatheea of Sp
hondylia afra Klug, (fig. 9) presents arather peculiar strueture in having a
double connection with the common oviduct: one of these arrns may eorres
pond to the spermathecal duct and the other to the ramus to which the gland
mav attaeh. As shown in the figure, the main part of the capsule consists of
two bulbous paris connected with each other via a short neek; the sman part
may correspond to the eollum and the big part to the eornu plus nodulus. The
spermathecal gland was not observed in both species.
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Subfamily 6. Lamprosomatinae

In Oomorphus concolor (Sturm.) (fig. 11) ,(ov. no 5) the oviducts are short
and wide. The bursa copulatrix is not distinct.

The main part of the spermathecal capsule is sausage-shaped and formed
by the fusion of eornu and nodulus, The ramus and collum are fused together
forming a long, tubular, convoluted and once looped tube where the spermat
heeal gland opens. The capsule of Lampresoma assemensis Jac. deseribed
by Yarma (1955) lacks the narrowand convoluted part shown in 00. concolor.

The gland is tubular. In 00. concoıor, relative to body size, the eapsul is very
large. On the other hand, apart from a single male in the eelleetion of Glasgow
University, all the specimens we collected in April, May and September in
Marrioch Bay (Scotland) were female. So the large size of the capsule and
rarity of males irnply that this species is parthenogenetic or more likely the
males are short-lived consequently the rate of copulation is very law, thus
their large capsule is utilised to store sperrns to be used gradually for a long
period after copulation.

Subf'amily 7. Cruptocephalinae

The female reproductive organs of Cryptocephalus aureolııs Suff'r, werc
studied by Donia (1958) and those of C. rugicollis Ol. (f'ig. 12) (av. no 16) and
C. labiatus L. (av. no 5) were studied here.

In these species oviduets are moderately long. The bursa copulatrix
is sheath-type. The spermathecal duct is Iong, uniformly narrow in C.
aureolus and C. ruqicollis but extremely lorıg and convoluted in C. labıaisıs,

The capsule is sickle-shaped: only the ramus and collum are distinct. The
gland is longer and wider than the capsule, The spermatheca of several
species of Cruuioceptıalus and Pachybrachys were likewise f'igured by Spett
and Lewitt (1926) and of several species of Cryptocephalus by Yarma (1955).

Subfamily 8. Clytrinae

The female reproductive organs of Clytra novempunctata Ol. (f'ig. 14)
(av. no 8-10) and Labidostomis taxico'rnis F. (fig, 13) (av. no 7) were studied
here.

The oviducts are shorter in C. novempunctata than in L. taxicornis. The
bursa copulatrix is sheath-type in both species.

The spermathecal duct opening to the bursa copulatrix short and uniformly
thick in L. taxicornis, long, anteriorly and posteriorly dilated and convoluted
in C. novempunctata. In both species, the oapsule is sausage-shaped, only
ramus and callum are distinct and the gland !İs rather long, opening to the
ramus. The spermatheca of the species of Lubidostomis, Coptocephalus,
Clytra, Gımandrophialma and Anomoea were figured by Spett and Lewitt
(1926) and those of the species of Diapronıorpiıa and Gynandrophtalma by
Yarma (1955).
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Subfamily 9. Chrysomelinae

The female reproductive organs of a number of species of Chrysomelinae
were studied by Stein (1847), Hamnett (1944), Pavlovskiy and Teravskiy
(1956), Donia (1958) and those of the following species were studied here :
Chrysolina ometicana (L.) (fig, 16),Chrysomela herbacea Duft. (ov. no18-19),
Chrysomela polita L. (ov. no 15), Gastroidea virudula (DeG.) (fig. 18)
(ov. no 30), Phaedon tumidulus Germ. (fig. 20) (ov. no 12-18), Phytodecta
pallidus (L.) (f'ig. 17) (ov. no 12),Phytodecta olivaceus Forster (ov no 10-12),
Phyllodecta vulgatissima (L.) (flg. 19) (ov. no 10), Phyllodecta vitellinae
L. (ov. no 12), Hydrothassa marginella (L.) (Iig. 21), Prasocuris phellandrii
(L.) (fig. 22) (av. no 14), Plagiodera versicolerea (Laich.) (fig. 23) (ov. no
12) and Timarcha tenebricosa (F.) (fig .15) (ov. no 5).

In these species ,the oviducts are usually narrow, and long except in
the viviparous genus Phytodecta, in whieh theyare very broad and short
(fig. 17) (this genus has also no spermatheca). Only Gastroidea virudula has
a sheath-type bursa copulatrix but other species studied have no bursa
copulatrix.

The spermathecal duct is very variable; it is short and simple in
Chrysolina polita, Ch. herbacea and in the species shown in figs. 15, 17, 18,
21, 22, long, partly narrowand partly broad and usually eoiled in Pl. versico
lerea, Ph. olivaceus and Phylı. vitellinae and in the species shown in figs. 16,
20. The spermatheea of many species of this subfamily were Iigured by Spett
and Lewitt (1926), Yarma (1955), Donia (1958) and by the other authors
cited above and in this work the spermatheca of many species are alsa
figured (figs. 15, 16 and 18, 23). The capsule shows a great variability between
the. species studied; it is usually hook-shaped, the eornu and nodulus are
often fused or sometimes the nodulus may be distinct (fig. 20), the collum
and ramus often fused together or both are distinet as in figs 15, 16. The
spermathecal gland is also very variable but generally small and distally
broad.

Subfamily 10. Halticinae

. The female reproductive organs of a few species were studied by Stein
(1847) and Donia (1958), Robertson(1961) and those of Deroerepis rufipes
(L.) (fi,g.24) (ov. no 10), Crepidodera transversa (Marsh.) (lig. 25) (ov. no
6), Chalcoides fulvicornis (F.) (fig. 26) (ov. no 6), Mantura obtusata (Gyll.),
Longitarsus melanocephalus (DeG.) (ov, no 10), Psylliodes cuprec (Koch.)
(fig. 27) (ov. no 4), Aphtona coerulea(Geoffr.) (ov. no 4-6), Apteropeda orbi
cuZata (Marsh.) (fig. 30) (ov. no 6), Podogrica menetriesi (Fald.), Sphaero
derma testaceum (F.) (fig. 28), Haltica ericeti All. (fig. 29) (ov. no 10),
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H. palustris Ws. (ov, no 20), Chaetocnema concinna (Marsh.) were studied
in this investigation.

The oviduets are usually narrowand long but short and wide in the spe
des shown in f'igs 29, 30. The bursa copulatrix is usually sheath-type, being
rather distinet in the species shown in figs 25, 26, 29.

The spermatheeal capsule of the species mentioned above and those of
the species studied by Spett and Lewitt(1926), Varma (1955) and Donia (1958)
exhibit a typical shape, with all the parts more or less distinct but the gland
is variable in size (figs 24-30).

Subfamily ıı. Galerucinae

The female reproductive organs of some species were studied by Dufour
(1825), Khatib (1946), Donia (1958) and those of Luperus longicornis (F.) (fig,
31) (av. no 20), Phyllobrotica quadrimaculata (L. )(fig. 32) (ov. no 6), Gale
rucella nymphaeae (L.) (fig. 33) (ov. no 8) and Lochmaea suturau« (Thorns.)
(fig, 34) (ov, no 5) were studied here.

The lateral oviducts are short but the eommon oviduct is longer. The
bursa eopulatrix is sheath-type, and externally more visiable in Ph. quadri
maculata and L. suiuralis, but L. longicornis has no bursa copulatrix, In
L. longicornis in the plaee of bursa copulatr-ix there are two sclerotised lateral
plates: similar structures were figured before in some Elateridae species by
Beeker (1958).

In the species studied by Spett and Lewitt (1926), Varrna (1955), Donia
(1956) and in those studied here, the strueture of the spermathecal capsule
is very variable in shape and size. However, it rnay be eharacterised with
its hook-shape. The duct is short and thick (fiıgs 31, 34): it is a little Ionger
and convolutedin Ph. quadrimaculata (fig. 32). The gland rnay be narrow or
broad but usually long,

Subfamily 12. Eumolpinae

The female reprodııctive organs of Bromius obscurus (L.) were figured
by Stammer (1936) and those ~ Spilopyra sumptuosa Baly jfig. 36) (av. no
5), Macrolema vittata Baly (fig. 36), Chrysochus cobaltinus Lee. (fig. 40),
Pseudopiomera andrewesi Jac. (fig. 37), Nodina acneicollis Jac.(fig. 42),
Pagria sumata Motsch. (fig. 41) (ov, no 5), Tricliona sp. (ng. 38) and Gelop
tera jugularis (Er.) (fig, 39) were studied here.

The sizes of the oviducts are variable. An externally distinct bursa eopu
latrix was found in P. signata, Tricliona sp. and G. jugularis but it was much
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reduced in other species studied. Its position in relation to the commen oviduct
is shown in a potashed specimen of M. vittata (fig. 36).

The shape of the spermathecal eapsule are very variable in the species
studied by Spett and Lewitt (1926), Varma (1955) and of the speeies studied
here: the parts of the eapsules are not distinet. The capsule is narrowand
hook-shaped in S. sumptuosa and M. vittata, sickle-shaped in TTicliona, 8.
obscurus and Ps. antireıoesi, thiek and sausage-shaped in N. acneicoltis, va
riable between the sac-shaped and Uehape in other species. The duct is
short in the species shown in figs 35, 38, 39, 42, long and convulated in Ps.
andrewesi (fig. 37), very long and spirally coiled up in LW. »ittata (fig. 36).
The gland is variable in size and shape,

An interesting feature of Eumolpinae is the presenee of pouch-like strue
tures opening to the vaginal region of the common oviduet eomplex. We found
one pair of these vaginal pouches, clup-like with a long neek in S. sumptuosa
(Iig, 35), Ch. cobaltinus (f'ig. 40), olub-Iike with a short neek in Tricluma sp.,
Ps. andrewesi and narrow, long and tubular in G. uunüaris, Pachııephorus

piiasus Rossi and N .acneicollis (fig. 42). Dur observations showed that these
structures always eoexist with the enteric eaeca of the gut. These vaginal
pouches aeeomodate bacterlum-like symbionts which are transmitted to the
next generation in seeretion smeared onto egg shells, later to be eaten up by
larva (Stammer, 1936).

Subfamily 13. Cassidinae

The female reproductive organs of a number of species were studiedby
Dufour (1825),Stein (1847), Spett and Lewiıtt (1926), Varma (1955), Donia
(1958) and those of Cassida rubiginosa Müell. (fig. 43) (ov. no 12), CalorJPpla
leayana Latr. were studied here.

In C. rubiginosa the lateral oviduct are long and common oviduct is short.
The bursa copulatrix is well developed and externally very distinct. The
vagina posteriorly breadening forms a bell-shaped strueture.

The spermathecal eapsule of 16 species studied by above mentioned aut
hors and those of C. rubiginosa (fig. 43), Cal. leayana (f!ig. 44) figuredhere
show that in this subfamily the capsule varies in shape and structure: it may
be hook-shaned or sickle-shaoed, and its parts may be fused all together or
some parts are distinct, The duct is very long and spirally coiled up in Cassida
viridis L. (Donia, 1958), C. murraea L. (Spett and Lewitt, 1926), C. rubiginosa
(fig.43), CaL. leayana (Iig, 44), long and convoluted in C. nebulosa L. (Stam
mer, 1936). The gland is relatively small and narrow.
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Two groups of three branched vaginal pouches were found in C. viridis
by Dufour (1825), Stamrner (1936), and Donia (1958), in C. rubiginosaby
Stein (1847) and in this work ,and in C. muraea by Spett and Lewitt (1926).
Stammer (1936) alsa recorded two groups of three pouches in C. viridis, C.
hemisphaerica Hbst., C. rubiginosa and C. vibex L., two groups of two vaginal
pouches in C. nobilis L. but neither pouches nar symbionts in C. nebulosa L.
and C. 'tlaveola Thunb.. These pouches mayaIso serve to transmit the sym
bionts as in Eumolpinae.

Subfamily 14. Hispinae

The female reproductive organs of Promecotheca reichei were studied by
Taylor (1937), those of Hispa testacea L. by Donia (1958) and those of H. tes
tacea (ng. 46) (ov. no 5) and Aproida balyi Pase. (fig. 46) (av. no 5) were
studied in this survey.

In these species the lateral oviducts are long and wide and the common
oviduct is short and wide. As previously recorded by Donia (1958), posterler
parts of the lateral oviducts are sclerotised as seen in potashed specimens.
The bursa copulatrix is sheath-type, but more or less distinguishable in three
species.

The sperrnathecal capsule of above mentioned species and those of B.
species studied by Spett and Lewitt (1926) and Yarma (1955) show some di
versity in shape and size and usually no distinct parts. The spermathecal duct
is long and eonvoluted in A. balyi (f'ig. 45), H. testacea (fig. 46), very long,
spirally and tightly coiled up in P. reichei. The gland is variable.

P. reichei and A. balyi have a pair of vaginal pouehes; eaeh pouch is 3
,pra:ri.ched in A. balyi (fig. 45) but 5-branched in P. reichei f'igured by Taylor
(1937). if these pouches areanalogous with those of Eumolpinae and Cassi
dinae then they might funetion similarly in transmitting svmbionts, On the
other hand, in the subfamily of frequently leaf-mining Iarval habit, the tran
mission of the symbionts mav not be by the egg shells as in Eumolpinae and
Cassidirıae, because Taylor (1937) records that the larva of P. reichei imme
diately after hatchmg leaves the egg case untouehed to proceed to its mine.
Another possibility might be that the symbionts penetrate direct to the embryo
in the eggs or to the larva jUlSt hefore leaving the egg. However, this pheno
menon still remains to be investigated.

Systematio Conclusions

(1) The number of the ovarioles is very variable. In some species it hae;
a wide range, e.g. between 12-18 in Phaedon tumidulus. Sometimes different
authors record different ovariole number in the same species, e.g. in Cassida
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viridis there are 7 ovarioles per ovary according to Stein (1847) but 14-15 ova
rioles according to Donia (1958); if their observations are right .then ovariole
number in this species may change according to growth and size of indivi
duals. An asymmetrical number of ovarioles also occurs, e.g. in Timascna
tenebricosa we found 5 ovarioles in one ovary but 7 in other. Besides this
detailed variability in number, it appears that the larger the insect, the bigger
'the number of ovarioles tends to be. However, the number of ovarioles may
be important in same groups at most at specif'ic leveL.

(2) The size of the oviducts varies greatly in different groups, but the vivi
parous species have larger oviducts, e.g.: Gastroidea viridula, Phytodecta
pallidus.

(3) A large externally visiable bursa copulatrix is present in Bruchidae,
Sagrinae, some Galerucinae and Eumolpinae, In other Chrysomelidae it is
much reduced and enclosed in a muscular sheath (sheath-type), but it is
completely lost in most of Chrysomelinae, Cryptocephalinae, same Galeruci
nae and Hispinae.

(4) The vagina is bell-shaped in Cassidinae and Hispinae but tubular, long
or short in others studied,

(5) Parts of the spermathecal capsule are all distinct in Halticinae; cornu
and nodulus are fused to each other but collum and ramus are distinct in
Criocerinae, Megalopodinae, Lamprosomatinae, Cryptocephalinae, Clytrinae ;
cornu and nodulus are distinct and the ramus and collum are either fused or
absent in Galerucinae; all the parts are fused in Bruchidae and Orsodacninae
and presence and fusion of the parts of the capsule and its shape very va
riable in Chrysomelinae, Eumolpinae, :&Iispinae and Cassidinae. However,
the detailed structure of the parts of the capsule and its shape vary consi
derably within genera and subfamilies,but may be systematically importarıt

at specific leveL.

(6) The structure of the spermathecal duct is important at generic and
specific levels, e.g. in Clytrinae, Labidostomis having a short and uniformly
thiek spermathecal duct can be distinguished from Clytra having long ante
riorly and posteriorly dilated and convoluted duct; in Cryptocephalinae,
Cryptocephalus Tugicollis, having a loItg unıtormly narrowand convoluted
spermathecal duct can be distinguished from C. labiatus having extremly
long and spirally coıled spermathecal duct.

(7) The spermathecal gland is very long and clup-shaped, proximally very
narrowand distally very dilated in Bnıchidae, small and tubular in Cassidinae
and Hispinae but very variable in other groups studied.
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(8) The vaginal pouches are present in Sagrinae, Eumolpinae, most Cas
sidinae and Hispinae. Theyare one pair , except in Sagrinae having only a
single pouch, and each pouch is divided to three or more branches or unb
ranehed as in Eumolpinae,

(9) The female reproductive organs of Bruchidae have some special featu
res, such as the sclerotised armature within the bursa copulatrix in Caryedon
serratus and Zabrotes subiasciatus, the soft, pad-like valves at the posterior
end of the bursa copulatrix found in most of the species studied and a cloaca
present in C. serratus.

Acknowledgements

We are grateful to Professor D.R. Newth for all f'acilities provided in the
Zoology Department, Glasgow University. The participation of H. Kasap in
this study was made possible by financial support from the Turkish Gover
ment.

Özet

Bruchidae ve Chrysomelidae (Coleoptera) famrolyal,arının dişi

üreme orqanlan.

Bruchidae familyasından 4, Chrysomelidae familyasından 58 türün dişi meme
organları incelendi. Yumurta kanalları, bursa copulatrix, vagina, spermatekanın

kapsül, kanal ve salgı bezinin ve vagirıal bezleriri anatomisi ayrıntılı olarak
incelendi ve çoğunlukla şekillendirildi; ovariol sayıları saptandı.

Yumurta kanalları, bursa copulatrix, vagirıa ve vaginal bezlere ait anatomik
farklılıkların tür üstü taksonomik düzeylerde, ovadal sayısı ve spermatekaya
ait farklılıkların ise tür düzeyinde sistematik önemi olduğu saptandı.
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