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Abstract Parasite life histories have been assumed to be
shaped by their particular mode of existence. To test this
hypothesis, we investigate the relationships between life-
history traits of free-living and parasitic platyhelmin-
thes. Using phylogenetically independent contrasts we
examine patterns of interspeci®c covariation in adult
size, progeny volume, daily fecundity, total reproductive
capacity, age at ®rst reproduction and longevity. The
correlations obtained indicate a similar causal chain of
life history variations for free-living and parasitic
platyhelminthes. These results suggest that increased
longevity favours delayed reproduction. Furthermore,
growth pattern determines adult body size and age at
maturity. For platyhelminthes, whether free-living or
parasitic, the total reproductive capacity is found to be
directly determined by the size of the worm. Within this
group the parasitic way of life does not seem to in¯uence
the basic patterns of life history evolution.
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Introduction

Evolutionary biology is mostly based on the idea that
living organisms show a wide diversity of life histories
(Ro� 1992; Stearns 1992; Charnov 1993). Within each
species, the associations between components of ®tness
result from optimal schedules of resource allocation

(Koslowski 1992). Therefore, studies of life histories
should deal with natural selection as a process to explain
and understand the diversity of life cycles (Stearns 1992).

The de®nition of parasitism includes the exploitation
of a ``living environment'' (Cheng 1991). Inside the host,
a parasite is subjected to selective pressures due to both
food resources and habitat, because the host represents
the source of nutrients, the home (Crompton 1991;
Castro 1991; Combes 1991) and hence the site of re-
production. It has been suggested that such constraints,
or advantages, could have special e�ects on the evolu-
tion of parasite life-history traits. In this respect, nu-
merous concepts have been proposed to distinguish the
evolution of parasite life histories from those of free-
living organisms. First, several authors have claimed
that parasites are more fecund than free-living species
(Smith 1954; Price 1974; Stunkard 1962, 1975; Kennedy
1976; Combes 1995). Smith (1954) ®rst suggested the
``balanced mortality'' hypothesis based on the assump-
tion that parasites must compensate for massive losses
experienced during the transmission phases of their life-
cycle. Later, Calow (1983) proposed the hypothesis that
the parasites' environment allows them to invest a higher
quantity of their resources in reproduction. This idea is
based on the concept that hosts are predictable envi-
ronments that will permanently supply food to parasites.
In addition, according to Cole (1954) and Kennedy
(1983), the reproductive potential should be enhanced
through a decrease of parasite maturation time.

All these hypotheses, as the ones emerging from
analyses of di�erent selective pressures acting among
parasite species (Moore 1981; Loker 1983; Brooks and
McLennan 1993a) su�er from comparisons of a limited
number of taxa. In order to analyse rigorously the
evolution of life-history traits and to understand the
action of natural selection, it is necessary to compare a
larger number of taxa. Because related species are linked
in a hierarchical fashion with common ancestors, they
generally cannot be considered as independent data
points in statistical analyses. To solve this problem one
must control for phylogenetic e�ects (Felsenstein 1985;
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Garland et al. 1992). Therefore, taxa which include both
free-living and parasitic organisms o�er an ideal op-
portunity to compare the evolutionary biology of both
types.

So far, few studies have analysed variations of life-
history traits in both parasites and their free-living rel-
atives. Whereas the analyses of Poulin (1995a, c) were on
copepods and isopods, Morand (1996a) studied nema-
todes, which are more related to the organisms analysed
in the present work (the platyhelminthes). Morand
(1996a) found that high fecundity is associated with
large body size and maturation occurs at the age that
maximizes total reproductive capacity for both parasitic
and free-living nematodes.

In this paper we studied the life history variations
of platyhelminthes, using three strictly parasitic taxa
(Cestoda, Digenea and Monogenea) and one taxon,
the Turbellaria, which consists of both free-living and
parasitic forms (Brooks and McLennan 1993a).

We focused on whether life history characters covary
in similar ways in parasitic species and in their free-living
relatives. For this purpose, we analysed our data set
using the independent contrast method (Felsenstein
1985; Harvey and Pagel 1991; Morand 1997). In addi-
tion we investigated whether there was a fecundity ad-
vantage to the increase or decrease of maturation time.
Finally, by testing hypotheses from di�erent published
studies we compared and discussed the constraints and
selective pressures driving the evolution of life-history
traits for both groups.

Materials and methods

A data base was compiled for 54 species of platyhelminthes (Ap-
pendix 1) including 20 Cestoda, 16 Digenea and 10 Monogenea
(parasitic) and 8 species of Turbellaria (free-living). In this paper,
we will discussed relationships between life-history traits, being
conscious of the small sample for turbellariates. Cestoda species are
heteroxenous (a de®nitive host and an intermediate host) with
sexual reproduction in the de®nitive host that can be followed (in
Taeniidae only) by asexual multiplication in the intermediate host.
Digenea species exhibit complex life-cycles involving two or more
hosts. The sexual stage in the de®nitive host is followed by se-
quential asexual multiplications in the ®rst or only intermediate
host. Monogenea exhibit simple life-cycles, involving a single host,
without asexual stages (Stunkard 1975). Even though Turbellaria
include both parasitic and free-living forms data on life-history
traits are only available for free-living species. Most of our data
were obtained from experimental infections.

Life-history traits recorded for each species were (when avail-
able):

1. Adult size: the length of the adult (mm). For schistosomes,
which are dioecious, we used female length.

2. Progeny volume. For parasitic species we considered the egg
volume. For free-living organisms we recorded the hatchling vol-
ume since several hatchlings emerge from a single cocoon. Progeny
volume is the cube of progeny length. It has been assumed that
progeny volume is a good estimation of the energy invested in each
o�spring (Skorping et al. 1991).

3. Daily fecundity. We de®ned daily fecundity as the number of
eggs (or hatchlings) produced per day per individual.

4. Total reproductive capacity: the product of the number of
eggs produced over the whole life-span by the egg volume. This

variable was used as an estimate of the quantity of energy allocated
to reproduction during the life time of the individual.

5. Age at ®rst reproduction. It is the maturation time of free-
living platyhelminthes which is de®ned as the time needed for an
egg to grow into a mature individual. For parasites we used the
prepatent period: the time from the penetration of the de®nitive
host by the infective stage to the release of eggs.

6. Longevity. In the case of free-living platyhelminthes, lon-
gevity is de®ned as the time span between cocoon hatching to death
of the worm. For parasites, we consider the longevity in the
de®nitive host (time elapsed between infection of de®nitive host
and death of the worm).

Fig. 1 Working phylogeny of the species of platyhelminthes used
in this work following the phylogenies provided by Brooks and
McLennan (1993b), Morgan and Blair (1995), Novak et al. (1988),
Ruitort et al. (1992), Despres et al. (1992)
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All data were ln-transformed to normalize residuals (Harvey
1982).

To control for phylogenetic e�ects in regression models we used
a working phylogeny (Fig. 1) compiled from several phylogenetic
trees. The work of Ruitort et al. (1992) was used for free-living
species and the one of Brooks and McLennan (1993b) provided
information at the family level for parasites. The phylogenies
provided by Despres et al. (1992), Novak et al. (1988) and Morgan
and Blair (1995) allowed us to classify species among the Schist-
osomatidae family, the Hymenolepis and the Echinostoma genera
respectively.

Control for phylogenetic e�ects was achieved by using the in-
dependent contrasts method (Felsenstein 1985; Burt 1989) and
processed with the CAIC program (Purvis and Rambaut 1994).
This method, widely known and described by Harvey and Purvis
(1991), Harvey and Keymer (1991), Garland et al. (1992), and
Morand (1997) has been developed to solve problems of non-
independence of data (i.e. traits measured across di�erent species)
in comparative studies. Correlations and least squares regressions
were conducted to analyse associations between life-history traits
across species. All regressions between contrasts were forced
through the origin (see Garland et al. 1992 for justi®cation). Since
size is highly correlated with the traits of interest, it may represent a
confounding variable. Therefore, in a second step, all regressions
were controlled for body size by computing residuals from
regressions of each trait on body size and then using the residuals in
correlation analyses (Garland et al. 1992).

Results

Relationships between life-history traits using indepen-
dent contrasts, for both free-living and parasitic platy-
helminthes, are presented in Table 1.

Total reproductive capacity and adult size were
signi®cantly correlated in both free-living and parasitic
forms. The slope of the relationship between reproduc-
tive capacity and adult size is signi®cantly greater than
unity (at 95%), i.e. the greater the adult length the
greater will be the e�ect on total reproduction. In order
to compare the covariation of adult size and total re-
productive capacity between groups, we di�erentiated
the free-living and the parasitic taxa according to their
mode of life: the Turbellaria, the Monogenea, the
Digenea and the Cestoda. No e�ect of life cycle was
observed between reproductive capacity and adult
size when the residuals of independent contrast were
compared (ANOVA: F3,24 � 0.974, P � 0.421;
Fig. 2a, b).

Size of adult parasites was also signi®cantly corre-
lated with daily fecundity, whereas adult size was posi-
tively associated with progeny volume only in free-living
platyhelminthes.

Table 1 Observed associations between life-history traits across platyhelminthes controlling for phylogeny. All traits are logarithmically
transformed. n number of contrasts, P probability, b slope of correlation

Free-living platyhelminthes Parasitic platyhelminthes

Total reproductive capacity versus adult size n = 7 P = 0.0186 b = 4.018 � 1.256 n = 23 P < 0.0001 b = 1.451 � 0.289
Daily fecundity versus adult size n = 7 P = 0.3265 b = 1.033 � 0.967 n = 23 P < 0.0001 b = 1.007 � 0.205
Progeny volume versus adult size n = 7 P = 0.0014 b = 1.999 � 0.359 n = 37 P = 0.5308 b = )0.088 � 0.138
Progeny volume versus daily fecundity n = 7 P = 0.0971 b = 0.529 � 0.269 n = 22 P = 0.0131 b = )0.306 � 0.113
Progeny volume versus age at ®rst
reproduction

n = 7 P = 0.1563 b = 1.197 � 0.739 n = 36 P = 0.2010 b = )0.268 � 0.206

a Daily fecundity versus longevity n = 7 P = 0.5620 b = 0.551 � 0.898 n = 23 P = 0.0004 b = 0.940 � 0.224
Adult Size versus age at ®rst reproduction n = 7 P = 0.0512 b = 0.699 � 0.288 n = 37 P = 0.0112 b = 0.614 � 0.229
a Longevity versus age at ®rst reproduction n = 7 P = 0.0185 b = 0.702 � 0.219 n = 38 P < 0.0001 b = 0.439 � 0.066

a Associations which do not remain signi®cant when body size is controlled for

Fig. 2 a Scatter plot showing relationship between adult size and
total reproductive capacity. The platyhelminth taxa were di�erenti-
ated according to their mode of life: the free-living Turbellaria (light
square), the Monogenea (dark circle) with a direct life-cycle, the
Digenea (open circle) with an indirect life-cycle and an asexual
multiplication and the Cestoda (®lled circle) with an indirect life-cycle
and mostly without asexual multiplication in our analysis. b Bar plot
obtained from ANOVA performed on residuals of regression
of reproductive capacity on adult size controlling for phylogeny for
free-living and parasitic platyhelminthes. Bars represent 1 SD
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A negative correlation between progeny volume and
daily fecundity has been only found for parasite taxa.
There was no signi®cant association between progeny
volume and age at ®rst reproduction.

Daily fecundity was positively related to longevity in
parasitic species but not when the e�ect of adult size was
controlled for.

For the parasites adult size was positively associated
with age at ®rst reproduction, and for free-living platy-
helminthes the relation was only marginally signi®cant.
The slope of the regression is signi®cantly smaller than
unity (95%), which indicates that average growth rates
are higher in species with shorter prepatency periods.

Longevity was positively correlated with prepatent
period in parasites and with maturation time in free-
living platyhelminthes. However, the latter correlation
was no longer signi®cant when adult size was statistically
controlled for. Figure 3 (ANOVA : F3,39 � 1.471;
P � 0.237) shows that the di�erent groups of platy-
helminthes, free-living or parasitic, show no di�erences
for the regression relating longevity to age at ®rst
reproduction.

Discussion

Several hypotheses have been suggested to explain the
evolution of life-history traits of parasitic in contrast to
those of free-living organisms (Price 1980; Calow 1983).
So far, it has been assumed that the high fecundity en-
countered in some species of parasites (1) increases their
chance of transmission (Smith 1954; Stunkard 1962;
Price 1974; Kennedy 1976; Combes 1995) or (2) results

from the favourable environment (the host) in which the
parasite evolves (Calow 1983). In addition, Cole (1954)
and Kennedy (1983) suggested that a decrease in the
time to reach maturity results in an increase of the re-
productive potential.

The correlations obtained between adult size and
total reproductive capacity, in free-living and parasitic
species, invalidate the hypothesis of Calow (1983) which
mentioned that parasites invest higher quantity of re-
sources into reproduction compared with their free-liv-
ing relatives. Adult size accounts for 53% (parasites) to
63% (free-living species) of the variance of the total re-
productive capacity. This result suggests that the quan-
tity of energy allocated into reproduction is determined
by adult size, whatever the type of organisms, free-living
or parasitic. When body size is controlled for all groups
(free-living or parasitic, with direct or indirect life-cycle,
with or without asexual reproduction) have roughly the
same reproductive output (Fig. 2b). It is tempting to
suggest that asexual multiplication, particularly devel-
oped in some parasite species, may not in¯uence the
quantity of energy invested in the reproduction occuring
in the de®nitive host. This hypothesis is in contradiction
with the ideas of Loker (1983) and Moore (1981), who
both suggested that there may be a trade-o� between
sexual reproduction by the adult and asexual multipli-
cation in larval stages. However, they ignored phyloge-
netic e�ects.

According to the ``fecundity-advantage model'' pro-
posed by Darwin (1874), large adult size is favored when
linked with higher fecundity. General models for inver-
tebrates have already shown that larger species show
higher fecundity (Kennedy 1983; HoneÁ k 1993 for insects;
Ro� 1992; Stearns 1992; Charnov 1993; Poulin 1995b,
1996b). Similarly in our results, adult body size of par-
asitic platyhelminthes was signi®cantly correlated with
the daily fecundity and accounted for 52% of the vari-
ance. Although their comparison involved only two
species, Boddington and Mettrick (1981) mentioned that
the enormous di�erence in egg production rates between
Dugesia polychroa (free-living platyhelminth) and
Hymenolepis diminuta (parasitic platyhelminth) can
largely be explained by the di�erence in relative body
sizes. Our results on platyhelminth parasites do not
support the ``balanced mortality'' hypothesis ± put for-
ward by Price (1974), Stunkard (1975), Kennedy (1976)
and Combes (1995) ± since the parasitic habit is not
characterized by massive egg production. Parasites may
have high as well as low fecundity, and this trait is
determined by the adult size. The lack of relationship
between daily fecundity and adult size for free-living
species may result from the small number of free-living
platyhelminthes used in the analysis. Moreover, this
result may be explained by a di�erential pattern of
reproductive investment in free-living and parasitic
platyhelminthes. Indeed, larger free-living adults, con-
sidered in this study, produce larger o�spring.

The trade-o� between egg number (daily fecundity)
and progeny volume has traditionally been found in

Fig. 3 Bar plot obtained from ANOVA performed on residuals of
regression of longevity on prepatency controlling for phylogeny for
free-living and parasitic platyhelminthes. The platyhelminth taxa were
di�erentiated according to their mode of life: the free-living
Turbellaria (light stipple), the Monogenea (dark stipple) with a direct
life-cycle, the Digenea (open) with an indirect life-cycle and an asexual
multiplication and the Cestoda (®lled) with an indirect life-cycle and
mostly without asexual multiplication in our analysis. Bars represent
1 SD
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life-history studies (Harvey and Keymer 1991; Ro�
1992; Poulin 1995b). However, Jennings and Calow
(1975) claimed that: ``parasitism may well require the
production of a large number of large, well provisioned
eggs because this will increase the chances of larval
survival and thus the chances of infecting another host''.
Contrary to the view of Jennings and Calow (1975), our
results agree with the commonly held notion that the
progeny volume is negatively correlated with daily fe-
cundity for parasites. This trade-o� has previously been
pointed out in schistosomes (Loker 1983). On the con-
trary, Poulin (1996a) failed to identify this trade-o�, but
his study involved only Digenea.

Egg size has been considered to be a good estimate of
the time necessary to grow to adult size (Calow 1983;
Loker 1983). Contrary to this hypothesis, we did not
®nd any correlation between maturation time, or pre-
patency, and progeny volume. This discrepancy can be
explained by the fact that the studies of Calow (1983)
and Loker (1983) involved only few species and did not
use the independent comparison method.

Theories of life-history evolution have hypothesized
that trade-o�s occur between ®tness components, in-
cluding longevity and maximal reproduction (Calow
1973; Reznick 1985; Partridge and Harvey 1988).
However, di�erent analyses brought mixed evidence for
this trade-o� (Stearns 1992) and our study fails to
identify one. One explanation would be that the ap-
propriate measurements may not have been taken. For
example, in the intraspeci®c approach for Caenorhabdi-
tis elegans, Gems and Riddle (1996) observed no trade-
o� between longevity and egg production. On the con-
trary they showed a substantial cost associated with
copulation. Secondly, the lack of a relationship between
longevity and reproduction in our study may be due to
confounding variables: an organism in disadvantageous
circumstances may have depressed fecundity and is
likely to have increased mortality (Partridge and Harvey
1988; Stearns 1992). For example, parasitic species with
low host speci®city are less, specialized to their habitat
and so may evolved in less advantageous conditions
than species strictly speci®c to one host species (Combes
1995).

Charnov (1993) mentioned that ``to grow big takes
time'' which means that larger animals take longer to
grow to adult size and consequently will mature later.
This hypothesis has received support for a large number
of animals (Keymer et al. 1991; Charnov 1993) and
particularly for nematodes which are relatively closely
related to the organisms studied here (Skorping et al.
1991 ; Morand 1996a). Our data show a positive co-
variation between adult size and age at ®rst reproduc-
tion for parasites, while for free-living platyhelminthes
the correlation is only marginally signi®cant.

In addition to these correlations we found that the
longevity is linked to the age at ®rst reproduction for
both free-living and parasite platyhelminthes. Although

the relationship only persists for parasites when the
e�ect of adult size is removed, this result means that
delayed maturity enhances the survival and reveals a
mortality cost of reproduction (Partridge and Harvey
1985). In addition, this result indicates that the pre-
patent period of parasites may be equivalent to the
maturation time of their free-living relatives. The type of
life cycle, and notably the existence of free larval stages
in parasitic organisms, does not seem to in¯uence the
life-history traits of the adult stage such as age at ®rst
reproduction and longevity. This seems to be con®rmed
by the fact that, for the regression between age at ®rst
reproduction and longevity, no di�erences were found
between the free-living Turbellaria, the Monogenea with
a direct life cycle, and Digenea and Cestoda with a
complex life-cycle (Fig. 3). Similar results have been
described for nematodes (Morand 1996a,b). Poulin
(1996b) has already suggested that the prepatency period
may be more closely related to the duration of the de-
velopmental period of free-living organisms. Similarly it
has been assumed for mammals that the age at maturity
does not take into account the time before independence
(e.g. weaning) because during this time the growth is
determined by the mother (Charnov 1993).

As mentioned by Brooks and McLennan (1993b) and
Poulin (1995b) the parasitic mode of life does not seem
to induce deep modi®cations of the basic pattern of life
history evolution. However, since the free-living and
parasitic species considered here are monophyletic, fur-
ther comparative data are needed to con®rm this hy-
pothesis. However, it can be concluded that, across free-
living and parasitic platyhelminthes, life-history traits
show similar patterns of covariation, ranging from high
mortality, short maturation time, small adult size, high
growth rate and low reproductive output to the opposite
low mortality, long maturation time, large adult size,
low growth rate and high reproductive output. A causal
chain for free-living and parasitic platyhelminthes life-
history evolution suggests that an increased longevity
favours a delay of the ®rst reproduction. Species with
longer maturation time (or prepatency) are bigger.
Larger size is selected because of the subsequent repro-
ductive advantage. These relations, widely known
among animals (Charnov 1993; Morand 1996a), can
evolve if there are constraints or density-dependent
factors equilibrating the system. For example, parasite
body size may be constrained by host longevity (Sorci
et al. in press) and host size (Morand et al. 1996). Par-
asite mortality may depend upon parasite natural mor-
tality, mortality of the host due to the parasites, host
lifespan (which could be shaped by parasite viru-
lence : Hochberg et al. 1992) and immunocompetence of
the host (Keymer et al. 1991; Morand 1996a; Morand
and Sorci in press). However, this hypothesis of con-
straints or density-dependent variables (such as larval
competition) in the case of the platyhelminthes remains
to be investigated.
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Appendix Life-history traits of the platyhelminth species included in this study

Adult
size
(mm)

Progeny volume
(103mm3 or
mm3)a

Daily
fecundity

Maturation time
or Prepatency
(day)

Adult
longevity
(day)

Sources

DIGENEA
Megalodiscus temperatus 6 ± ± 75 365 35
Fasciola hepatica 25 2744 25000 98 4015 2; 30; 35
Echinostoma caproni 5.65 1424 3500 10 70 14; 17; 41; 42
Echinostoma revolutum 18.23 1015 ± 10 42 20
Echinostoma trivolvis 12.5 1643 2500 18 44 17; 35
Transversotrema patialense 0.856 2744 1.92 3 35 32; 51
Clinostomum complanatum 5.5 1816 ± 3 14 35
Trichobilharzia cameroni 4.38 5783 ± 13 120 35
Schistosomatium douthitti 7.35 754 ± 22.5 476 27; 35
Schistosoma japonicum 20 729 2579 45.5 10220 12; 27; 30
Schistosoma mansoni 10 3375 340 42 2555 4; 27; 30
Schistosoma haematobium 20 3375 166 77 3832.5 12; 27; 30
Schistosoma intercalatum 20.5 5359 207 42 2555 4; 27; 30
Postharmostomum helicis 2.8 24 ± 19.5 150 35
Apatemon gracilis ± ± ± 4 13 35; 51
Clonorchis sinensis 15 26 2500 21 9125 12; 51; 52

MONOGENEA
Dactylogyrus vastator 1.3 365 9.3 10 32.5 12; 22; 30;34; 35
Pseudodactylogyrus bini 1.4 ± 5 12 65 6; 16
Gyrodactylus bullatarudis 0.68 43987 0.32 1 4.2 43; 48
Entobdella soleae 5 4492 30 85 195 21; 23; 30
Polystoma integerrimum 10.1 5832 2.43 1095 1825 9; 10; 12
Protopolystoma xenopodis 2.76 23149 15 105 600 44; 45
Pseudodiplorchis americanus 7 216000 0.08 365 1460 7; 46
Gastrocotyle trachuri 3.85 19683 ± 105 365 13; 22; 49; 50
Discocotyle sagittata ± ± ± 60 1095 13; 24; 36; 50
Diplozoon homoion gracile 4.7 20235 15 57 730 5; 29

CESTODA
Triaenophorus nodulosus 240 125 39000 255 300 19; 25
Bothriocephalus rarus 183.5 913 230 ± ± 25; 37
Diphyllobothrium dendriticum 510 229 ± 7 277 25; 47
Diphyllobothrium latum 25000 343 1000000 31.5 7300 15; 25; 30
Diphyllobothrium sebago 490 172 ± 7 127 25; 31
Spirometra mansonoides ± ± ± 15.5 745.5 25
Ligula intestinalis 550 262 ± 3 14 19; 25
Schistocephalus solidus 165 118 ± 2 16 19; 25
Taenia crassiceps 140 20 ± 37 307 19; 25; 33
Taenia hydatigena 5000 8 56000 56 240 30; 33
Taenia ovis kvabbei 1000 27 32539 34 225 30; 33
Taenia saginata 10500 64 720000 90 7300 30; 33
Taenia solium 4500 64 275000 75 9000 30; 33
Echinococcus granulosus 5 43 2000 56 375 30; 33
Monieza expansa 6000 166 ± 38.5 128.5 12; 19; 25; 35
Raillietina cesticillus 115 51 ± 12 82 19; 25; 28
Hymenolepis fraterna 43.5 137 ± 10 21 12; 19; 35
Hymenolepis microstoma 80 729 45600 20 748 19; 25
Hymenolepis diminuta 950 343 250000 17 557 19; 25
Hymenolepis nana 30 125 34000 13.5 31.5 2; 25; 30

TURBELLARIA
Phaenocora typhlops 2.5 0.42 0.02 24.5 54 53
Dugesia dorotocephala 32.5 166.38 0.41 150 1095 18
Dugesia lugubris 20 16.00 0.004 285 730 3; 18; 26; 39
Planaria torva 10 10.65 0.18 270 375 8; 11; 40
Polycelis nigra 9.75 9.26 0.03 300 730 18; 40
Polycelis tenuis 10 10.65 0.07 300 730 8; 11; 38; 40
Bdellocephala punctata 26.5 17.58 0.19 240 390 1; 8; 11; 40
Dendrocoelum lacteum 19.5 13.82 0.08 270 405 8; 11; 40

a In the table mm3 is used for Turbellaria progeny volume
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