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Recent Karyological Research on Cave Planarians from Europe

by

Nicole GOURBATILT*

INTRODUCTION

Hitherto very few studics have dealt with the cvtoraxonomy of the hypopeous
freshwater Triclads. This paucity results from the difficulties of collecting these
species in subterranean biotopes, of keeping them in laboratory-culture and of
obtaining cocoon-depositions. Most of these taxs are known only from one
lncality, and usually few specimens are oblained.

Mevertheless, in an attempt to contribule to our understanding of the rela-
tionships and phylogeny of the group, 1 assumed it to be important to under-
take such karvelogical research in a comprehensive way,

| started this research under the puidance of Professor Mario Bengzzr; he
introduced me to the efficient technigues and participated in mast of my work,
for which | am very grateful.

The cave Planarians are classified within the two families Planariidae and
Dendrocoelidae; most in Europe belong to the last one. The first data ceferning
Loy the chromosome numbers of some species of the two familics were obtained
by Dahm {1958, 1961, 1%64) and can be summariscd as follow:
Planariidas
Phagocata Leidy
— witdg {Dugés): various karyotypes with numbers from 21 to 70 have heen
recorded: these numbers are mulliples of the basic number 7,

Most of the populutions are asexual: 2n = 28 has been found for the popula-
tions with sexual reproduction,
— afhissima (Vejdovsky): n= 18, 2n=736.

paravitta (Resingery: n=17, 2n=34,

dalmativa (Stankovié and Komdrek): n = 16, Zn = 32,

= Labaratoine Souterrain du CHNES, 0% 1 Maulis and Muséum Mational d"Histoire Naturelle.
Prariz. France.
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Atrioplanaria de Beauchamp.
racoviczai {de Beauchamp): chromaosome number = 52,
specics from Sardinia, of Benazzi ([938), chromosome number = 44,
Drendrocoelidae
Dendrocoeium Oersted
— afbum (Stelnmann) n = [4, 2o = 28 {troglaphile species),
— rubudiferum de Beauchamp: n = 18, 2n = 32,
— infernale (Steinmann): 2n = 32 (16 bivalents in male meiosis, sccording to
Aeppli, 1951

TECHNIQUES

The chromoseme sels were studied on mitoses of peoblasts of regenerative blastemas first sub-
mitled ta action of colchicine, then stained in lacto-acetic-oreein and sguashed. The germ lines
are observed in squashed gonads stained in the same way.

The relativs lengths (Jength ol ¢ach ehromosome = 100 tatal length of the haploid genome) and cen-
tromeric indices [Jength of the shorter arm LK) tatal length of the chromesame) were obtained
by chramosome measurerments from enlarged camera lucida drawings, The elements were classificd
wecording 1o the nomenclature established by Levan el al, {19640

REVIEW OF THE RESULTS

Planariidae
Among the Planariidae, the investigations began {(Benazz and Gaurbault,
1973} with the studies of Plagralio vandeli de Beauchamp and Gourbault,

This is the most significant hypogeous species of the family as confirmed by
its morphology and very low metabalism (Gourbault, 1972}, The chromosome
set consists of 44 metacentric or submetacentric elements whose lengths de-
crease gradually and regularly (Fig. 1, A} Benaze and Gourbault bave sug-
gested that this karyotype might be interpreted as corresponding to a tetraplod
vondition; however, karvological evidence is lacking. All auxocytes contain
22 tvalents, the pachytene stages being the most frequently found, diplotenc
and metaphase being rare,

Some groundwater dwelling populations of Phagocara virtg from the South
of France (Benazzi and Gourbault, 1975) have been shown to possess n — |7
and 2n = 34 {Fig. ). B). The gametogenesis i both male and female lines is
guite normal and the first chromosome pair is always charucterized by very
larpe metacentric elements. This complement corresponds ohviously o a di-
ploid condition. Therefore these Mediterrancan populations cannotl be includ-
ed within the polyploid series described by Dahm (19538) for the Northern
Eurapean populations of the same species.

An analysis of two species of the genus Arvioplfanaria, A. defamarer Gour-
baull and Aerioplanario sp. from aly, s now in progress. The number af their
viery intricate and crowded chromosomes is difficult to ascertain but 15 abour
Bk tor L) o these taxa,
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bap Lo ldioprams of some cave Planarians: A, Plagnafia vardfole, B Phragocoia veln; O fencdro-
coeleen twezetae, D D conffanrit B Mendreacacdonsie beawchampi. FoOLL olotiond.

Dendrocoelidae

The Dendrocoelidae, which are well known (or their ability of adaptation to
underground habitats and lile, mostly belong to the two genera Dendrovoelus
and Dendrocoelopsis Kenk,

Dencdrocoelum twzetae Gourbault and Dendrocoslum coiffain de Beau-
champ are closely related; furthermore their karvolypes can readily be com-
parcd (Gourbault, 1975). Bath chromosome sels consist of 32 metacentric or
submetacentric elements. They are easy to pair and are characterized by the
presence of o lurge pair of typical metacentric chromosomes (Fig. |, Cand I3},
The second one s shightly shorter; the length of the (4 other pairs decreases
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grudually, The gamctocytes passess [6 bivalents whose size variations are in
apreement with those observed for the chromosomes,

Dendrocoelopsis beauchampi (Gourbault) possesses 30 chromosomes; the
recognition of the homalogues 1s often ditficult {Benazzi and Gourbault, 1974).
Because of their morphology they are included in the range between the meta-
centric and submetacentric elements (Fig. (. E). The meiosis is regular and 15
bivalents are found in all the guxocytes examined.

The data abtained for Dendrocoelogpsis charrons (de Beauchamp) are com-
plex. The chromosome number docs not seem ta be constant, In somatic mit-
ases 1 may be 28,4 or infrequently 32, Most of the clements are metacentric
(Fig. 1. F). The gametogenesis is normal in bath lines. The spermutocytes con-
tuin 13 or 16 bivalents but the cocytes seem to possess a permanent number
of 15 brealents: These discrepancies ¢an he explained by the phenomena of
aneuploidy; so it is possible to conclude thut the diploid number of the species
15 M) (Gourbault and Benazri, 1974),

The karvotypes of all these analysed species are included in figure I to facili-
tate direct comparison of the merphalogy of cach of the clements,

CONCLUSIONS

It is certamnly too early at this time (o make delinite conclusions, Six species
only have been thoroughly studied by us, and nat many more by Diho; these
data are insufficient to allow general cyvlotaxonomical inferences. However,
some important points cun be clarified chiefly with regard to the high number
of chromosomes,

The haploid complement of sexval cave-dwelling planarans is found to be
L4, LA, |7 or 1B for Phapocara, 16 for Dendrocoelont and 13 for Dendracoelop-
siw for Plagnofia 1tis 22, but it might be 11 ifa wiraploid conditon is assumed.
Omn the contrary, in the epigeous taxa, the haploid numberis 4 or 8 for Dugesia
b, 7, Bor % for Polveelis and 9 for Plararia. But for Planaria, high chromaosame
numbers possibly occur in these epigeous species, For instance in Crenofia
high chromosome numbers are 10 be found (28 to 63) but they seem 1o be a
multiple of the basic number 7. In sexual forms af Dhgesia and Podveelis high
numhers are caused by gynogenesis-linked polyploidy {¢f. for & summary Be-
fazzi and Henazzi-Lentatl, 19733,

Polyvploidy ocours, according to Dahm, in some mostly troglophile and a-
sexual populations of Phagocata vitre from Northern Evrope, This condition
cauld also explain the complements found in the strietly hypogeous genus
Arrinplanarie o which numerous tiny chromosomes are indicative of complex
SCLS.

However, none of the ather data referring to hyvpogeous forms can be inter-
preted on the same grounds, chiefly because of the presence of a highly-differ-
entiated pair of large chromosomes in most of the karyvotypes; in such cases
the diploidy is well supported by normal gametogenesis processes,

Even of a karvological mechanism ol cvolution fails to expluin the
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oceurrence of high chromosome numbers, the phenomenen could be assumed
ta be related to the subterranean hahbitat. As far as 1 know, very few studies
hive been involved with the karvology of hypogeous taxa in different animal
groups, Henry (1972) has shown that all the cave Asellids display 24 chromo-
somes which is the highest number found for this group, and concluded that
the chromosome sets of the recent epigeous species with few chromaosomes
would be originated from these of primitive cave species through a process of
evalution that bas not been so far elucidated, A similar uniformity of the di-
ploid complement (2n = 50) has been (ound for every species of the genus
Niphargus thus differentiating it from the epigeaus Gammaurids {Revgrobellet,
1974}, For some Opiliones, two of which are cave-dwellers, Juberthie (1956)
neticed an increase in chromosome sizes and a reduction in chromosome num-
bers in the most evolved families. The data obtained for cave Orthoptera relate
to troglophile species only (Saltet, 1967

Cven though the relict nature of most of the cave populations is well ad-
mitted, it remaing difficult to be precise concerning the evolutionary trends
and the moments of the spealic differentiation aof the planarians. Moreover
the ovcurrence of high diplowd chromosome numbers in hypogeous species,
though well established. is not vet to be considered as a permanent rule re-
lating the chromosome complement to the habitat.

A final question to be emphasized concerns the karyvoelype similaritics within
congeneric species, A relative uniformity appears mainly at the level of chro-
mosome merphology and for the number of elements, So the karyological data
are well In agreement with the taxonomic conventions. Nevertheless, more
extensive rescarch is needed for a better knowledge of the species affinities.

SUMMARY

Wery tew stud s have been invalved with kioyvologs in Planarian hning nctotaldarkoess The Tirst
results jndweale however, thas most of 1he hypogeans Paludiceles have adipiod clinemoseme nurme
ber muonably supeniar Lo the samilarc sucface faros,

I amaiber connection i relalive umSormity of the morphoelogy af the chromosenue i ebserved
in the saene prowp. sa that the soodied karvolvpes shiow oo smilar genesal aspect.

RIESUME

Peu nombretses sont Tos études partant sur la caryologe des Planaires ahscucicales. Les premiers
résultals soulignent tontelos gue la plupart des Paludicales bypogés posside un noonbre cheome-
somigue diploide nettement supérieur i celud de leues congéneres de surface.

Par ailbewrs, au sein dun méme genre. s'observe une relatve unifermité de la morphalogie des
chromaosomes se traduisant par Fobieation de caryotvpes dallure générale comparshle.
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