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ON PHENETIC AND CLADISTIC RELATIONS AMONG
GENERA OF FAMILY CAPILLARIIDAE
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Abstract. 'benetic and cladistic relationships among seventeen gevern of capillaruds were stwdied
by the methods of numerieal taxonomy. The additive binary cuding of eharactars was adopted and
similarity coeflicients were computed by menns of the simple mntehing and Jaeenrd’s formula,
The resulting matrices of similarity coefficients were treated by the single linkage eluster analysis,
Phenetie snalysis of nine mostly morphological characters revealed the existenee of four mujor
groupings. The anulysis bused on nll eriterin produeed a greater munber of groupings. The highest
phenetie similarity was shown by genera Lchinocoleus and Baruscapilluria, the gonus Psewdocapil-
laroides was linked with the other clusters most freely, Cladistie analysi= resalied in six and nindg
proupings, After our appraisal, the analysis basod on nime chnracters produeed o large group of
primitive, rather heterogencous genera. Analysis basced on all eriteria studied suggosted that gonera
purasitizing in poikilothermal vertebrates formed the most advanesd groups. Our analysos rovealed
that the farly Capillariidas was well differentiated and. ot the level of genera, had a complex divi-
sion. In our concept, the genera Capillarie, Pseudocapillarin, Pscudocapillaroides and possibly also
Calodinvan were primitive and heterogencons, Genern Capilleric and FKucolews might he regarded
ag aneestors of the othor eapillariids. All other genera might bo held due to adaptations to parasitism
in different groups of vertebrates and in their different organs and tissues as dorived (evolutionary
vounger),

In the matter of the internal classifieation of the family Capillariidae Neveu-
Lemaire, 1936, there are in principle two antagonistic tre nds. The first concept, for-
mulated largely by Dujardin (1845) and accepted by other authors luter on, acknow-
ledged the existence of one or several genera (no more than five) within this family.
For example, Travassos (1915) held ns valid merely the genus Capillaria Zeder,
1800, (with two subgencra), similarly Yorke and Muaplestone (1926) held as valid
only the genera Camlluria, Hepaticola Hall, 1916, and FKwucoleus Dujardin, 1845.
The same approach to the structurc of the family Ca‘pillnl'iiduu was shown also by
Sprehn (1932). This rather narrow view on the internal classification of this family
was expressed, e.g., also by Baylis (1931), Neveu-Lemaire (1936), Bain and
Wertheim (1981) ete. Léopez-Neyra (1947) presented altogether five genera within
this family. Skryabin et al. (1957), after huving conducted a historical analysis
of this famllv included also five valid genera in their monograph using another com-
bination than Lopez-Nevra (1947). In our opinion, the classification of the family
Capillariidae into one or few genera does not respect the contemporary e complex
situation in this numerous group of nematodes (the number of hitherto deseribed
specics having reached almost 300).

In contrast to the first concept, several authors described and established new
genera in an attempt to view the morphological und biologieal variability of the fa-
mily in a more objective way and to pursue to differentiate among the particular
groups of species. Hence, Freitas and Lent (1935) described genus Capmllostrongy-
loides und Skarbilovich (1946) established genus Skrjabinocapillaria. Also Lopez-
Nevra (1947), after having revised this family, set up two new genera, Aonchotheca
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and Fechinocoleus. It was, however, only Freitas (1959) and several authors later on,
who expressed their concerns for this problem and called attention to pursuc the
1ssuc.,

The revisional study by Moravee (1982) presents, beyond doubt, a new impetus
to solve the probleni. This author stipulated altogether 19 genera of capillariids
described up to now. The asset of his pioneer work is the new concept of the internal
structure of this family, ineluding 16 valid genera. Moravec and Cosgrove (1982)
added another new genus Pseudocapillaroides. Moravee (1982) newly defined also
the diagnoses of genera and the main differential characters in the key, a deed which
makes it possible to appraise the interrelations of genera within this family. Undoub-
tedly, the right and detailed formulation of the diagnosis of the type genus (Capil-
lariu), following the interpretation by Moravcee (1981) and Barus ct al. (1981),
contributed to this new.concept.

Should this new approach be commonly adopted, we regard it as useful to
estimate the interrelation of the generie taxa from different points of view. Our
effort to contribute to this issue has also been motivated by the fact that the schema
of the hypothetic evolution ol the genera of the family Capillariidae offered by Mora-
vee (1982) was based merely on the morphology of the posterior body end in males
(pseudobursa) and on the form of spicular sheath of recent taxa. In the present paper,
we adopted the evolutionary hypothesis (with little variation) formulated by Mag-
genti (1981) for adenophorean parasites, with a speeial cmphasis laid on the terres-
trial origin of the nematode parasitism. Estimating the interrelations among the
genera of capillariids, we used stuetural (morphological) characters and ecological
features which possessed an evident generic value, viz. Moravece (1982), and Lo-
makin and Trofimenko (1982).

To elassify a set of taxa by nse of several combined criteria in combination two
distributional techniques were adopted in the present paper: the phenctic (numorical)
and the cladistic (sometimes also called phylogenetic) one. The phenetic analysis
gives pair-wise sintlaritios based on all phenotypic characters available (overall
similarity), whereas the cladistic analysis gives pairwise similarities based on cha-
racters showing derived patristic similarities (synapomorphies) (Sneath and Sokal
1973, McAllister and Coad 1978, Harper 1979, McNeil 1979, 1982). Though
presented here in a very simplified way and not including the views of evolutionists,
these two approaches to taxa classification contemporarily represent the two major
taxonomieal schools which energetically dispute and oppose cach other (sec the
pages of the journal Systematic Zoology). Yet we feel with Farris (1979) thut “
littlo hag been settled, and pmlmbl\ very little could even be settled ...”, unless

... 1t is recognized that the Varlons positions are not quite so mntually exclusive as
they arc usunally taken to be.

Adopting the two approaches we are inclined not to diverge from the well known
and elaborate fields of numerical taxonony. We wish to learn by trial and error more
about phenctic affinitics and to contribute to the matter of phylogenetic arrangement
of taxu. Our goal is to bring more objectivity into the relations among genera of ca-
pillariids from both the aspects.

ANALYSIS OF DATA

Altogother seventeon genern of nematodes of the family Capillariidas were considered in this
study (after Moravee 1982; Moravee and Cosgrove 19%"] (1) Schulmanela Tvashkin, 1964, (2)
Paracapillaria Mendonga, 1963, (3) Capillostrongyloides Freitas ot Lent, 10935, (4) Pxeudocapilloria
Froitas, 1959, (3) Freitascapillaria Moravee, 1982, (6) Baruscapillaria Moravee, 1982, (7) Liniscus
Dujardin, 1845, (8) Pearsonema Freitas ot Mendonga, 1960, (9) Echinocoleus Lépez—Neoyra, 1047,
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(10) Capaliaria Zeder, 1800, (11) Fwcolews Dujardin, 1845, (12) Plerothoming Freitas, 1959, (13)
Aonchotheen Lopez—Neyra, 1047, (14) Calodium Dujardin, 1845, (15) Gessyella Freitas, 1959, (16)
Skrjabinocapillaria Skarbilovich, 1946 and (17) Pseudocapillaroides Moravee ot. Cosgrove, 1982,
Subgenera presented by Moravece (1982) were not included in our analysis.

In this set of taxa 13 different characters were analysed (Table 1). Of them 3 had two states,
7 three states, | four states and 2 six states. A two-states charneter is usually detormined by thé
presoncee or absenee of a cortain featurc, Three or more states, besides the two marginal statos, i.e.,
presence and absence, offor one or more intermediate states. Tn such a way, through the multistate
characters some variability can bo ovidenoced. This is a great advantage sinee many characters cannot
be explicitly describod in a straightforward manner, hy two states only. Another asset of a multistave
charater is that it can be used in both linoar and branching eharacter trees. In order to gaiu a phylo-
genetie measuro w primitive and an advaneed (dorived) stale wis given in each character oxamined.
This proeedure, though generally well founded, may be tributary to different ways of thinking.

A) o ' (B) 10
4

(D) 00100

(A) 0,0,0,0,0
12 "

Fig. 1. Examples of additive coding of four types of charactor trees. Numbers below the character
trees relate to the particular sharactors. 4. Spieular sheath with spines = A, withont spinos = B.
2, Spicule present und well selerotized — A, present and slightly sclorotized — B, alwent — C.
12, Clusses of definitive hosts: mammals or birds or reptiles or amphibiuns or fish = A, reptiles or
amphibians or fish = B, amphibians or fish — €, fish = D, mnmmals or hirds or amphibians = E,
marunals or birds = I, 11, Localizntion in the definitive hosts: mouth eavity or esophagus or stomach
or intestine — A, intestine or liver - B, liver or spleen — C, respiratory organs or inlestine - D,
urinury bladder or kidneys = I, skin = F.

The character states were coded by additive binary coding. The primitive states were codod by
zeros, the advanesd (derived) by ones. The multistate characters were coded by a combination of
both these digite. Unknown and inapplicable states were coded by minus 1 and skipped in che caleu-
lations, The number of digits in ench character was one less thau in the states. Coded primary data
are given in Table 2. Examples of coding different types of character trees are shown in Fig. 1.
Let ux tnke as an example the spicule (character No. 2). If the spicule was presont and well scle-
rotized, il was hold for a primitive state (the coding was 0,0). If the spicule was absent, the situation
was taken as an wilvanced state (the coding was 1,1). Tf the spicule was present but only slightly
selerotized, it was held for an intermedinte state and coded as 1,0,

A possiblo disadvantage of the additive coding inheres in a donger that a cerlain character or
a characler =et may be more emphazised than the others. This can easily happen if two or mord
taxn presented by multistate characters share more primitive or advanced states. In such a way
the weight of this character may be exaggerated, Dospite this inconvenience we did not use a non-ad-
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ditive coding. for with many characters employed the additive coding appears simple and adequaté
{(Sneath and Sokul 1973).

Az a measure of phenotie relationships simong the taxa we chiose the simple matching coefficient.
Though it is one of the oldest and simplest coelficients, Baroni— Urbani and Buser (1976).
after having re.oxamined soveral other eocfficients, recommended it to general use. The formula
to compute this coefficient is T (¢ 4+ J)/E(a -t b ¢ + d). For any pair of states “‘a” symholizes
advuneed features shared by both taxa (1,1); *“d” denotes primitive featares shared by bolh taxa
(0.0): “b” represents n feature with the joint score of 1.0; *'e” indicates a feature with a joint ecoré
af 0.1, The sum ol “a” and "+ gives the number of matches, the sum of “b™ and ¢’ the number
of mismatches,

In addition to the simple matching coefficient we used the Jaceard's (cladistic) eoofficiont, which
has the formula X (a)/E (b | ¢ + «). Thix coefficient belongs 1o the cluss of techniques which neglect
the primitive sonjoint states both in the nominator and denominator, In other words, only the advan-
ced shured states and mismatches wre measured by this cocfficient,

I caso a character wns not given in wvither one or both compared taxa, it was left out in both
the numerator and denominator, Tn either of the technigues the coefficients fluetuate between 0 and 1.
Low similarities are close to zero, high similarities to one.

As a next step each of the coefficients was arranged into similarity matrices and treaied hy the
single linkage clustering method (also ealled the nearcst neighbour method), which is one of the
traditional hierarchic elustering techniques. Within (he similarity matrix coefficients, which exceed
the current similarity level. are searched. A now group is linked with the current cluster, if thore
is at least one olement higher than the given sunilarity level: for details seo Davies (1971), Clifford
and Ntephenson (1975), Libosvarsky (1981) ete. The steps of similarity levels wore set to equal
0.05 of the similarity seale,

During thoe first trial all chameters were treatod, the primary matrix eomprising 17 taxa and 40
digits (= 13 charncters) (Table 2), During the second trial, mainly morphologieal eriteria (characters
1 to 9 inclusive) were put in, the primary matrix comprizing 17 tnxa and 16 digits (- 9 characters).
Ilach matrix was subjectod to phenetie and cladistie proecedure. The results, two phenograms and
two eladograms, nre depicted 1 Figs, 2 and 3.

To handlo the primary data the institute’s minicomputer Wang 2 200 was used. J. L. has written
the computer programme in BASIC to caloulate the Jaceard's a coolfieiont. The simple malehing
vocfficients and the single linkage cluster were ecaleulated by use of the programmesa translated
from Davies (1971).

RESULTS

1. Phenetie relationships. The cluster analyvsis of the phenetic relationships (Fig. 2,
above) of the similarity matrix of the morphological characters (1 to 9) shows that
the group of genera Baruscapillaria. Pearsonema and Echinocolens makes a separate
cluster at the highest level of similarity (= 0.937). Three other groups are visible on
the left side of the diagram. Cenera Capillaria and Pseudocapillaria fuse with the
preceding group, genera Paracapillario and Capillostrongyloides make an independent
cluster and genera Liniscus, Aonchotheca and Pseudocapillaroides are linked together
at a low similarity level to join all other groups mentioned. The remaining seven ge-
nera stay more or less independent of each other and cluster with the previous groups
at the lowest similarity level (— 0.737).

The treatment of the whole set of characters (Fig. 2, below) shows the highest
phenetic similarity (— 0.966 of the similarity scale) between the genera Baruscapil-
laria and Echinocoleus. There was only oue character in which the two taxa differed,
i. e., the abscnee (in Baruscapillaria) vs. presence (in Kechinocoleus) of spines of the
spicular sheath. The second pair of verysimilar genera was formed by Pseudocapillaria
and Capillaria. Of the two differing featurcs, one was again the presence (in Capillaria)
and the other the absence (in Psendocapillaria) of spines of the spienlar sheath.

At a lower similarity level (— 0.816) four further gencra (Paracapillaria, Plero-
thominz, Aonchotheca and Skrjabinocapillaria) fused together and clustered with the
four previous taxa. This genera had in common the non-segmented free ova, endo-
genous development of larvae without cireulation in the host and parasitism in the
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Fig. 2. Phenograms showing phenetic relations #mong genera of eapillariids. Above, phenogram
based on morphologiecal eriteria including the main groups u_fllm_sts'(clmracu’\rq 1to 9). Below, phe-
nogram based on all eriteria studiod (characters 1 to [3). h"lmnlnnty matricos were computed 'hy
moans of the simple matching coefficient. Clustering was carried out by th? sm;_g]e linkage cl.u.atermg
method. Numbers above the phenograms are code numbers of genera. The lines connecting taxa
having spicular sheaths with spinos are bold faced. The similarity scalo is shown as tho absocissa.
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digestive tract. Four gencra, Limiscus and Pearsonema, Camlhastrm:qylo;dea and
Freatascapidloria, the two and two clustering scparately, join the previous cluster at
the similarity level of 0.766.

In the lower section of the phenogram still five genera can be found. The gencra
Calodium and Eucoleus stund close to the others. The remaining three gencra Schul-
manela, Gessyela and, Pseudocapillaroides are rather independent. They differ from the
other genera considered by a greatest number of character states.

As it can bo seen that the two phenctic analyses gave different resnlts, the authors
would rather prefer the simpler analysis which results from the treatment of mainly
morphological characters (Fig. 2, above). In the whole sct of characters (Fig. 2, below)
the relationships between the taxa were probably exceedingly influenced by non-
morphologic characters.

2. Cladistic relationships. Taking tho cladistic distribution of genera, based mainly on
morphological characters, first the following evolutionary hypothesis niay be developed
(Fig. 3, above).

The genera Capillaria and Eucoleus represent the most primitive taxa. Both posscss
spicular sheath with spines and pseudobursa has not developed yet. Two other cha-
racters split off: vulvar appendages are either absent (in Eucoleus) or possibly also
present. (in Capillaria), stenothermal vertebrates being definitive hosts of Eucoleus,
stenothermal and poikilothermal vertebrates of Capillaria. The 2nd group comprising
genera Pseudocapillaria, Calodium and Pseudocapillaroides is characterized by
spicular sheath without spines. Many other characters, howover, show different states:
vulvar appendages were mostly absent but could also be present, spicule present or
absent, pracbursal wings absent or present, type of reproduction oviparous or ovovi-
viparous and as hosts either steno- or poikilothermal vertebrates are invaded. Also
the 3rd group involving genera Freitascapillaria, Schulmanela, Liniscus and Ptero-
thomine shows many loose characters: vulvar appendages cither present or absent,
spicule present or absent, praebursal wings present or absent, spicular sheath with
spines or without spincs and pseudobursa either developed or not developed. Both
steno- and poikilothermal hosts are invaded.

The 4th group onelosing genera Paracapillaria and Capillostrongyloides is characte-
rized by homogenous, mostly advanced character states: spicular sheath without
spines, developed pscudobursa and the definitive hosts are poikilothermal vertebrates.
The 5th group, composed of two genera standing very close to each other (Pearsonema
and Baruscapillaria) joined by Echinocoleus at a lower level of cladistic siniilarity,
has two advanced characters in common: developed pscudobursa and parasiting in
birds and mammals. The last (6th) group comprising genera Aonchotheca, Skrjabino-
capilluria and Gessyella is rather compact with many characters in advanced stage:
spicular sheath is without spines, praebursal wings present, valvar appendages present
and developed praebursa. The mismalch relates to the host, both steno- and poikilo-
thermal animals are invaded. In addition, in Gessyella the ova are enclosed in capsules.

The cladistic distribution of genera based on all diagnostic characters shows
a somewhat different picture (Fig. 3, below). The lst group containing Capillaria
and Pseudocapillaria posscsses no common derived characters. Most of the characters
are of primitive nature. Both gencra are pnraslt.u in the digestive tract of different
classes of vertebrates. The spicular sheath is with spines in Capillaria, without spines
in Pseudocapillaria. The 2nd group enclosing genera Pseudocapillaroides and Eucoleus
is primitive as well. Stemuming from the same origin the genera differ in their hosts,
mammals and birds in Fucoleus and poikilothermal animals in Pseudocapillaroides.
The 3rd group enrolling genera Baruscapillaria and Echinocoleus possesses a developed
pscudobursa, most other characters being mostly primitive.
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The lines connecting taxa having spicular shoaths with spines are bold laced.
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Genus Calodium appears to be u unique, specialized genus with developed pracbursal
wings, spicular sheath without spines and produces ova which are segmented in the
host. Liver and spleen are invaded. ‘The 5th group formed by Liniscus and Pearsonema
18 specialized too, the adults are parasitic in urinary bladder and kidneys.

The GLh large group breaks into parasites of terrestrial (Pterothomina, Aonchotheca
und Skrjabinocupillarin) snd aquatic (Schulmanela, Capillostrongyloides, Freitasca-
pillaria, Gessyella and Paracapillaria) animals. The former group has a developed
preabursa with wings whereas other characters are either heterogeneous or primitive
(e.g., the differing character is the pracbursal support, all genera are parasitic in
digestive tract only). The latter gronp formed by Sehulmanela and Gessyella (with
Paracapillaria as the most primitive form) together with Capillostrongyloides and
Frettascapillaria is rather heterogencous, The similarity goes largely on the account
of the many states relating to the environment (character 9 and 10), the location in
the host (character 12) und the host itself (character 11).

According to the present authors’ view, the indicated cvolutionary groups are
inferior to the preceding arrangement, sinee much stress was given to the non-morpho-
logic characters.

From the comparison of phenetic and cladistic analyses based on the morphological
characters (characters 1 to 9) it is evident that the status of two intimely related
groups of genera, i. e., Echinocolens, Baruscapillaric and Pearsonema, Paracapillario
and Capillostrongyloides, remained unchaged. Bosides, one new group consisting of
phenetically closely related gencra Capillaria and Pseudocapillaria, was cstablished
as freely communicating with & number of other genera. The creution of this group
contrasts with the results of cladistic unalysis, for both genera in question were posi-
tioned into the most heterogencons clusters at the bottom of the cladogram. Undoub-
tedly, the shift of the genera goes on the account of the shared, primitive characters.

In comparing the arrangements of genera resulting from phenetic and cladistic
analyscs of the whole set of characters, it is apparcut that even more clusters located
at the high similarity levels remained more or less unchained. Only genera showing
loosed affinitics obtained different distributional patterns.

DISCUSSION

In our opinion, when estimating the interrclations of genera of the family Capil-
lariidaee, it is necessary to proceed from broad connections, i.e., from similarities
among the families of the order Trichocephalida (Capillariidae, Trichocephalidae,
Trichinellidae, Trichosomoididae and Cystopsidue). The arrangement of this order
into the class Adenophorea is evident. According to Maggenti (1981), the adaptation
of this and other orders of nematodes to parasitism in vertebrates is of terrestrinl
origm, The sanwe anthor deduced that trichocephalids appear to be maost closely
reluted to the soil-inhabiting dorylaimids. The hypothesis on the terrestrial origin of
aduptations to parasitism in order Trichocephalida is supported also by the fact
that this order nowadays reached its maxinium expansion in land vertebrates. It is
a casc of the specialized familics Trichocephalidae and Capillariidae (with numerous
species parasiting in land vertebrates) and fumilies Trichinellidac end ‘I'richosomoi-
didae (with low nnmber of specics).

In all trichocephalid nematodoes apparent gimilarity or even a total congruence can
be traced in the following characters: morphology of the head ond (topography of
cephalic papillae), presence of stylet (also in adults) presence of bacillary bands, and
form of eggs. In our opinion, this may also he regarded as one of the hmportant
proofs of their joini origin from a hypothetic primitive group of nematodes (Proto-
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t-rich()cepha.la-ta.). Alnﬂug the recent families of this order, the oapil[ariida and tricho-
cephalids may be appraized as most closely related. By their morphological and bio-
logical features, as well as by a considerable number of recent species (if compared
with the familics Trichinellidac, Trichosomoididac and Cystopsidae) the tricho-
cephalids and capillariids represent o dvnamie, developing branch (derived from one
common evolutionary line), i.e., the hypothetical group Prototrichocephalata. While
the family Trichocephalidae, being morphologically and biologically markedly homo-
genous and stabilized, may be considered on the basis of parasite-host relations as
a family strictly specialized and adapted to parasitism in the digestive tract of mam-
mals, the family Capillariidae is morphologically and biologieally heterogenous,
apparently, this being the result of the adaptation to and specialization on parasitism
in tissues and organs of various hosts (poikilo- and stenothermal vertebrates). As-
suming that the relation between the both familics is very close, we undertook the
analysis of similaritics among the genera of eapillariids. In our analysis, those charac-
ters were viewed as primitive which were common both in capillariids and tricho-
cephalids. The same characters are evident, to a varions extent, also in the other
families of the order Trichocephalida. Among the morphological characters, it is, e.y.,
the presence of spicule, the presence of spines on the spicular sheath, the absence of
vulvar appendages and lateral pseudobursal wings, non-segmented ova, and especially
the simple morphology of pseudobursa. From the comparison of the fornation of
the posterior body end of males in the familics Trichocephalidae, Trichinellidae and
Capillariidae it follows, that the simple shape, i.c., the posterior end rounded or
with two more or less developed lateral papillac without a cuticular pseudobursu,
is evidently common (and, in our opinion, also primitive), In tune with Moravee
(1982) and other authors, we consider the morphology ol the posterior body end in
males (pseudobursa) as very important in the systematies of the family Capillariidae,
In onr opinion, however, this character possesses also an extroordinary weight in
the appraisal of similarities and evolutionary relations among Lhe genera in question.
In accordance with the hypothesis presented by Maggenti (1981) (relating to the
terrestrial origin of parasitism of nematodes in vertebrates), we take the terrestrial
origin of the definitive host (stenothermal vertebrates) as a primitive character.

The analysis and the evolntionary interpretation of life cycles of nematodes of the
family Capillariidae appear to be very complex. In this family (and also in the other
Trichocephalida) we meet with three types of evolutionary cycles: heteroxenous,
simple direct and complex direct. Contrary to Maggenti (1981), we viewed the
simple direct type of life eycle as originul (primitive) and the hetcroxenous one
(with an intermediate host or a parathenic host) as derived or evolutionary vounger
within a single line. The reason for this deviation follows from the comparison of the
evolutionary cycles of nematodes of the family Trichocephalidae, which are explicitly
of simple direct type. On the basis of similar analogy, we conclude on the originality
of localization of capillariids in the organism of the definitive hosts. In our opinion,
the parasitism of capillariids in the digestive tract of the definitive hosts is original,
parasitism in the other organs and tissues is derived (evolutionary younger).

Backed by this working hypothesis on the evolutionary succession of selected
morphologic and biological characters, we carried out the analyses of phenotypic
und cladistic similarities among the recent gencra of the family Capillariidac. We
arc well aware that these analyses are to some extent biased, as, due to the additive
coding, the separate characters had not the same weight. On the other hand, we are
convinced that our analyses of similarities tend to present objective approaches to
the issue, especially when four different variants are offered.

The results may be interpreted as follows. The family Capillariidae has a very
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complex division at the level of gencra. The concept of classification or differentiation
into a greater number of genera, presented in a synthetic way by Moravee (1982),
is, according to our results, realistic and competent. It is possible to assume, that the
ninmber of genera will be urther increased in relation to the knowledge gained. More-
over, we supposc that the relation and similarity shown among the genera of capillari-
ids will bring about a constitution of categories higher than genus. The authors
who in an attempt to simplify the situation do not respect the systenwtic importance
of marked morphological characters for differentiation of genera (c.g., Butterworth
and Beverly-Burton 1980, cte.) disguise the morphologic and evolutionary
relations and structures, the critical analysis of which is of a great value to make it
possible to procecd further towards preeision and improvement in the system of
nematodes in general. '

The complexity of interrelations of genera of eapillariids is expressed by appraisal
of their phenetic similarities (Fig. 2). Despite some difforences resulting from the
methods adopted it is possible 1o elearly dociment. in both variants the similarity
between apparently primitive genern Capitlario and Pseudocapitloric on one side
and between evolutionary higher situated genera Echinocolens and Baruscapillaria
(possibly also Pearsomema) on the other side. In the former case, the genera parasite
in various groups of vertebrates (poikilothermal and stenothermal), in the latter
case the genera (species) parasite only in stenothermal vertebrates. Kven though
the morphological affinity of genern mentioned above is evident, their validity is
without any doubt. All other genern of capillariids are then more or less different
one from another. In the second phenograni, which includes all characters treated,
the interesting parasite-host relationships are shown especially at the intermediate
level of similarity. There are three conples which show similarity and apparently also
kinship: Capillostrongyloides and Fretascapillarin, Liniscus and Pearsonema, Eucoleus
and Calodium. It remaing, however, a fact, that the mutual relations of generie
categories in the family studied wre not free from obscurity.

The cladistic analysis, in our opinion, resulted in a more lueid picture (Fig. 3).
In congruence with our reasoning, concerning the wayvs of evolution of the separate
characters, gencra Capillarin, Fucolews, Pseudocapillaria, Pseudocapillaroides and
possibly also Calodium univoeally represent themselves as primitive and heteroge-
neous categories, Genera Cupillaria and Eucoleus are regarded as aneestors of the
other capillariids. All other genera are held in the course of adaptation to parasitism
in different groups of vertebrates and in their different organs and tissues as derived
(evolutionary younger). The analyses based on all eriteria strengthened the depen-
dence of genera (and species) upon two main groups of hosts — poikilothermal or
stenothermal vertebrates. From these analyses it is possible to infer a narrow relation-
ship between the couples of genera Aonchotheca and Skrjabinocapillaria, Schulmanela
and Gessyella. The synonymity of these generic categories i very probable (Moravec
1982).

O QEHETHYECIKHX U KIAJUCTHNYECKHX B3AUHMOOTHOMEHUAX
CPEIN POJTOB CEMEACTBA CAPILLARIIDAL

B. Gapym n fI. JinGocnapekn

Pesoxe. [Tpn moMoutr METOTOR HYMPPNTECKON TAKCONOMER NAVIATH JeHeTHYe  KIe B Kila/ M-
CTHYCCKHUC B3anMouvrHowenusa cpeau 17 ponom ceweiictra Capillariidae. IMpumersaan ax-
ANTHDOOC OnHEAPHOC KONMPOBaHHWE M UPH noMoOIMM cnapuRarma u dopmynu Hakapa Bu-
wenann goegpdurentut cxonerea. Matpuun woadduuuneHTOB ¢X0]IcTBA NOABEpPTayn rpymn-
nosomy avaauay. llpn demernuecikom amannze nessntn, Goapuiel uyacThio MOPJOJIOrHYECKEX
npinsHaKoB o0HAPYREHO, 9TO 3TH POJLl PasgenmioTcs B 4 riasmeie rpynuow. OXEako upn
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HOMOIIH AHAJIN3A, OCHOBAHHOTO HA BCEX KPUTEPMAX, RLIABIEHO (01LMCe KOJNYeCTBO FPyNm.
Camoe Gospmoe ¢deneraueckoc cxojucTBo oGHapymeno y poiaos Fchinocoleus n Baruscapil-
laria, Tornn xag pon Pseudocapillaroides Goasme BeeX OTANYARTCSA OT PYrEX pojon. Tlpw
MOMOIIL KIANCTHYCCKOrO adaan3a 6uno obuapyseno 6 n 9 rpynu. Hpn anaause na ocnone
9 mpH3HAROR BuABICHA GOJbMAR VPYNNA NPUMATUBHLYX, NOBOALAO 1eTCPOrCHHKX POIOB.
ITpu anuianse Ha OCHORE BCex KPUTCPIH 0OHADPYHKENO, YTO PONH, MAPAANTHPYIONUS Y NO-
RITTOTEPMULX HO3BUHOUHIIX, OOPA3yIOT caMbi¢ NPOABNHEYTLC rpyunu. bBuo takike obma-
pyeno, uto cemeiterno Capillariidae xopouwro andifiepenipoBaBo u “To ero pasieiacune
na yposse ponoB nomniexcwo. ITo muennw awtopos poum Capillaria, Pseudocapillaria,
Pseudocapillaroides w, BoaMoXwWo, Tawse Calodium NPUMNTURHN B TeTeporenHEW. Poian
Capillaria m Fucoleus MOKHO CANTATL UPeAKAMM APYrinx wannaapuit. Bee apyrie poiw
(9BOJIONMONAO MOTOIKC) ANANTHPOBAJINCH K NAaPasnTHPOBAHWIC B PA3HMX TPYINAX TO3BO-

HOYULIX 3 MX PAB3HLIX OPriiAax M THKaus\.
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It is common knowledge that many
helminths, including seme causativo agents of
sorious diseases, completo their development in
various insoct species. Our information on thoir
interrelationships is still insufficiont and the
solution of these problems is therefore very
topical. The author of this book paid attention
to thoso problems ns regards the territory of
Uzbekistan. As basic material ho used his eol-
lections made botween 1969—1980, when ho
oxaminced 81 210 insect specimona belonging
to 278 species of 10 orders. Holminths were
found in 183 inscet species, out of which 02
species were proved to harbour them for tho
first time. A total of 103 taxa of larval forms
from 46 genora and 23 families (3 Trematoda,
21 Cestoda, 6 Acanthocephala and 73 Nematoda)
was found, out of which 57 woro identified down
o the rank of species. Thirty four forms are
deseribed for the first time. With differont
species their insect hosts, the prevalence and
intensity of host infection, data about localities
are given and ocecasionally hosts of adult sta-
ges are mentioned. Descriptions and figuros
presonted only with first finds in the territory of
the USSR or with finds in a new host. Mosl
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numerous helminths were found in the fumilies
Tenebrionidae (69), Searabacidae (14) and
Carabidae (11).

The following text covers an ecologic analyais
of the fauna of larval forms of helminths
depending on diffcront lundscape zones, the
peaculiarities of biveenotic relationships between
the helminths developing in insoets and the
definitive hosts, and also disoussed is the relo
of insects in the maintenance of natural focality
of gome helminthiases. At the end of the volume
there is a survoy of literature used. In this part
a considerable number of misspellings have boon
overlooked by the proofreader in refervnces
of foreign authors. There are olther numerous
inaccuracios in the Latin names of difforont
taxa in the text and primarily in Tables. It ix
to be regretted that thore is no subject index.

Tho publication contains many now data on
the interrelutionships between holminths and
their insect intermediato hosts. The materials
prosontod are valuable for atudies intendod
in othar geographie regions.

Dr. V. Cerny, C.Se.



