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MORPHOLOGY OF THE TESTICLES OF SOME BRAZILIAN SPECmS OF 
DIPLOPODA AND THEIR PHYLLOGENETIC RELATIONS 

ABSTRACT 

I 
Carmem Silvia Fontanetti 

The morphology of the testicles of some Brazilian species of Diplopoda is descri
bed. One type is scalarifonn, with two deferent ducts and the other consists of some 
single deferent duct. Phyllogenetic considerations on the structure are made. 

INTRODUCTION 

Papers on the male reproductive system of diplopods are rare and most of them 
not recent. The first papers on the male reproductive system of millipedes were those of 
TREVIRANUS 1817 apud NEWPORT, 1841), NEWPORT (1841), FABRE (1855) 
and A ITEMS (1894), but these observations are superficial in regard to the internal part 
of the system since they deal mainly with the description of the gonopods for taxono
mic use. 

Other papers were published on polydesmid millipedes (MILEY, 1927; 1930; 
SEIFERT, 1932; WARREN, 1934). WARREN, studying five species, found three type 
of reproductive system: the reticular, scalariform and the one with two deferent ducts 
without the connection tubes, named arthrosphaeroid. 

WEST (1953) studied Scytonotus virginicus (Polydesmidae) mentioning the inter
nal anatomy of the reproductive apparatus and the testicle cycle. In 1974, KANAKA 
& CHOWDAIAH analyzed the morphology of the testicles of six species (comprising 
three families) of Indian diplopods, subdividing them in several types; phyllogenetic 
considerations about them were made. In the same year (1974), PETIT published a 
study about the spermatogenesis of Polydesmus angustus. 

The most recent papers are those of CECCHI & CHELAZZI (1984), on a Spiro
bolida and FONT ANETTI (1988), on three Brazilian species pertaining to Spirobolida, 
Polydesmida and Spirostreptida orders. In this last paper, the author describes the inter
nal structures of the testicles. The major focus is, however, the histology of the structu
re and testicle cycle. In the present paper the author shows the morphology of the testi
cles of some species of Diplopoda, trying to relate these observations to those of other 
authors. The evolution of the gonads' morphology is speculated. 
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MATERIAL AND METHODS 

Adult males of 17 species of Brazilian diplopods, comprising 9 genera and 5 fami
lies were used. The speciinens were collected in the nature in different periods of the 
year and localities; the species were: 
Order Polydesmida 
Family Chelodesmldae 
Leptodesmus den tel/us Schubart - Rio Claro, Sao Paulo. 
Sandalodesmus sp - 34 km NE from Dourados, Mato Grosso do Sul . . 
Brasilodesmus nudipes (Attems) - Biological Station of BoraaHa, Sao Paulo. 
Order Spirostreptida 
Family Spirostreptidae 
P/usioporus sedger (Brolemann) - Rio Claro, Sao Paulo. 
Alloporus principes Brolemann - Scrub of Corumbatai, Sao Paulo. 
Gymnostreptus olivaceus Schubart - Rio Claro, Sao Paulo. 
Gymnostreptus acuticollis Verhoeff - Biological Station of Boraceia, Sao Paulo. 
Urostreptus sp - Rio Claro, Sao Paulo. 
Family P~udonannolenidae 
Pseudona1]nolene sp - Toea Cave, 10 km from Itirapina, Sao Paulo 
Pseudonanno1ene tricolor Brolemann - Rio Claro, Sao Paulo 
Pseudonanno1ene ophiulus Schubart - Barreiro Rico Farm, Sao Paulo 
Pseudonanno1ene halophila Schubart - Alcatrazes Islands, Sao Paulo 
Pseudonanno1ene strinatii Mauries - Ressurgencia das Areias Cave, Iporanga, Sao Paulo 
Order Spirobolida 
Family Rhinocricidae 
Rhinocricus padbergi Verhoeff - Rio Claro, Sao Paulo 
Rhinocricus cachoeirensis Schubart - Scrub of Corumbataf, Sao Paulo 
Rhinocricus sp - 16 km N from Jacupiranga, Sao Paulo 

RESULTS AND DISCUSSION 

Two different morphological types of testicles can be observed in the species 
studied as seen in figure 1. Type A is scalariform consisting of two deferent ducts (dd) 
running parallel and longitudinally. Several rounded testicles vesicles (t) are connected 
of them. The deferent ducts are united by small tubes called tubes of connexion of the 
deferent ducts (tc). This type was observed in species of the families : Chelodesmidae 
(Leptodesmus den tel/us, Sandalodesmus sp, Brasilodesmus nudipes), Paradoxomatidae 
(Asiomorpha coarctata) and Spirostreptidae (Plusioporus setiger, AI/oporus principes, 
Gymnostreptus olivaceus, G. acuticollis, Urostreptus sp). Type B consists of a large de
ferent duct (dd), where numerous reniform testicle vesicles (t) are attached by a pedicle 
(p). The families Pseudonannolenidae (Pseudonannolene sp, P. strinatii, P halophilo, P. 
ophiulus) and Rhinocricidae (Rhinocricus sp, R padbergi, R. cachoeirensis) show this 
morphology. 

Type A might be the most common in the group since it has been described in a 
large number of species: Iulus te"estris (NEWPORT, 1841), I aterrinus, Polydesmus 
complonatus (FABRE, 1855), Euryurus erythropygus (MILEY, 1930), Strongy~soma 
pallipes (SEIFERT, 1932), Chersastus ruber, Ulodesmus bispinosus (WARREN, 1934), 

542 



Vol. 7(4), 1990 

Schizophyl/llm sabulosum (BESSIERE, 1948), Scytonotus virginicus (WEST, 1953), 
Ktenostreptus costulatus, Aulocobolus variolosus, A. levissimus (KANAKA & CHOW. 
DAIAH, 1974), Polydesmus angustuS (PETIT, 1974), Epibolus pulchripes bravensis 
(CECCHI & CHELAZZI, 198~ and Leptodesmus dentellus (FONTANETTI, 1988). 
According to WEST (1953) and KANAKA & CHOWDAIAH (1974) this is the basic 
model found in Diplopoda. 

t 

B 

F.ura 1: Sdtemata of the two types of reproductive system found in Brazilian diplopods. A, Scala
riform type (dd = deferent duct; t = testicle vesicle; tc = tubes of connexion of the defe· 
rent ducts). B. Type consisted of a deferent duct (dd) where several testicle vesicles (t) are 
connected through a pedicle (p). 

The descriptions that most resemble the type B described by FONT ANETTI 
(1988), for Pseudonannolene sp and Rhinocricus padbergi, are those of FABRE (1855) 
for Polyxenus IogulUS and Glomeris marginata and BESSIERE (1948) for Glomeris 
annulota. 

KANAKA & CHOWDAIAH in 1974 studying six species from the Southern region 
of India, Spirostreptus asthenes, Harpurostreptus robUStiOT, Ktennsti'eptas costulatus, 
Aulocobolus variolosus, A. levissimus and ATthTosphaera cTaspedota, also found the 
three types of reproductive system mentioned by WARREN in 1934; the reticular, the 
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scalarifonn and the arthrosphaeroid type. The reticular type sb.ows the d'eferent ducts in 
the shape of a reticle. The arthrosphaeroid type shows some transversal connexions only 
in anterior part, being the two parallel ducts independent in the region where the testi
cles vesicles are connected. KANAKA & CHOWDAIAH (1974) suggested that the most 
primitive and complex reproductive system in Diplopoda is the reticulate one from 
which, during the course of evolution, derived the scalarifonn and from this the arthros
phaeroid, being thus the most advanced and simplest of them all. 

According to our. data, it is possible that type B be the most derived in the evolu
tion Of the male reproductive system of diplopods. BeSides the desappearance of the 
tubes of connection of the deferent ducts (also observed in the arthrosphaeroid type) 
the total union of the deferent ducts occurs. It seems therefore that type B is one step 
ahead in the Simplification of the system. A study in a larger number of species should 
be carried out so that the evolution of the structures in Diplopoda may accurately be 
traced. 
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