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The North-ltalian spined loach was originally de-
scribed as Cobitis taenia bilineata by Canestrini in 1866.
Later on several forms have been described. However,
more recently, all of them and particularly the forms
'puta' and 'bilineata' were shown to be expressions of
genetic polymorphism and hormonal activity (Lodi,
1968; Lodi & Malacarne, 1991). Consequently, it is wide-
ly accepted that there is only one species of Cobitis in
northern Italy (Bacescu, 1961; Lodi, 1976; Lodi &
Malacarne, 1991; Bianco, 1994) and this is referred to as
C. taenia bilineata, Canestrini, 1866.

Kottelat (1997) considered C. bilineata Canestrini,
1866 as a species separate from C. taenia (1.). He based
his assumption on differences in the number of diploid
chromosomes between the species. Cataudella et al.
(1977) noted 50 diploid chromosomes in spined loach
from Italy while C. taenia has 48 chromosomes CVasilev
et al., 1989; Boron, 1992). Another difference between
the North-ltalian and the Middle-European populations
was the presence of two black spots on the base of the
caudal fin in C. bilineata versus only one spot in C.
taenia (Bacescu, 1961). The number of caudal spots
has often been used in the taxonomy of spined loaches
CVasileva, 1984; Saitoh & Aizawa, 1987; Economidis &
Nalbant, 1996). Furthermore, C. bilineata males display
a cyclic change in body pigmentation. During breeding
season they exhibit two black longitudinal stripes on
their body sides while the stripes are reduced to rows
of spots during the non-breeding season (Lodi &
Malacarne, 1991). By contrast, C. taenia displays rows
of spots along the body regardless of breeding condi-
tion.

The objective of the present study was to compare
the reproductive biology and some characters of eggs
and larvae of both populations to determine the utility
of these characters in distinguishing between C. taenia
and C. bilineata.

MATERlALS AND MErnODS

ABSTRACT Spined loach from Lake Garda, northern Italy, and from River
Haaren, northern Germany, were bred in aquaria under similar
conditions. Ail females measured 100-110 mm in totallength (TL)
and had bred successfully in the past year. For each species, three
replicates of one female and one or two males were placed to-
gether in an aquarium approximately half a year before breeding
seasons. Temperature, food and othe• conditions were similar in
all aquaria. When spawning occurred eggs fell through a metal
grate covering a plastic box. Thus eggs could be readily obtained
and quantified. At blastula stage, eggs were removed and count-
ed, while yolk and chorion diameter were measured. Eggs were
incubated at 20-240 C in transparent plastic boxes on a dark back-
ground with indirect illumination (room with large windows). To-
tal length of embryos was measured immediately after hatching.
In some clutches preservation of larvae occurred every two days
after hatching. Tricaine was used for killing and 4% fomaldehyde
solution for fIXing and storing larvae. Besides killing the fish Tri-
caine ensured that the maximum intensity of pigmentation was
expressed in the preserved specimens.

A comparison of spawning features, eggs and larvae between
spined loach from northern Italy and northern Germany revealed
differences in egg size, clutch size and number of portions per fe-
male. Larvae differed in the presence of a ventral pigment row in
C. taenia which was absent in C. bilineata. Two pigmentation in-
tensity morphs occurred in C. bilineata larvae while in C. taenia
larvae only one morph was observed. These differences (and the
observations of others) suggest lhal the two taxa are different

species.
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RESULTS AND DlSCUSSION
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During spawning season, C. bilineata males express-
ed the 'bilineata' pattern of coloration as described by
Lodi & Malacame (1991), and the 'puta' patrem during
the non-breeding season. Male C. taenia did not alter
their colour patrem with regard to reproductive season

The number of eggs per spawning act was from 89 to
431 in C. taenia and from 212 to 1650 in C. bilineata
(Table 1). Since conditions in all tanks were identical,
these data may be indicative of different reproductive
strategies between the two taxa. While the North-ltalian
loach releases relatively larger numbers of eggs on, a
few dates per season, the North-German loach spawns
more frequently but releases fewer eggs per dare. C.
taenia had a longer reproductive season (15 to 17
weeks, mean 16 weeks) than C. bilineata (six weeks in
two females, one female with isolated spawning acts)
and produced higher numbers of eggs per female (C.
taenia 2905 to 4285, mean 3615; C. bilineata 785 to
3059, mean 2048 (Table 1).

Yolk and chorion diameters were significandy smaller
in C. taenia than in C. bilineata (Students-t, both P <
0.001). No differences in size of hatchlings were ob-
served (Students-t, P = 0.130).

Differences between the taxa were also recorded with
regard to larval pigmentation. Body pigmentation devel-
oped about two days after hatching. From this stage un-
ti! end of larval period, a light and a dark type of larvae
could easily be distinguished in C. bilineata. While the
first type shows nearly no pigmentation, the second
type was intensely pigmented. Pigmentation did not
change during ontogeny in any individual. Both pig-
mentation types were observed within all clutches ex-
amined. Lateral pigment intensity in larval C. taenia was
sirnilar in all individuals. A character exclusively found
in larval C. taenia was a ventral row of pigment cells
(Fig. 1). This patrem was expressed in larvae 3 to 4
days old until the end of the larval period. AlI investi-
gated C. taenia larvae (n = 63) displayed this marked
character while none of C. bilineata larvae (n = 69) had
any pigmentation on the ventral region.

Fig. 1 - Ventral view of tWo Cobiti,s larvae (both 8 mm TL). A, C.
teania, presence of rows of pigments; B, C. bilineata, absence of
pigments.

Pigm~ntation patterns are often used to identity larval
fish (Koblickaya, 1981). The differences in reproductive
biology and larval characteristics described in this study
clearly permit identmcation of the two spiny loach pop-
ulations. These character differences may indi~te dif-
ferent evolutionary trendS within the two populations.
Separately, these characters are insufficient to draw tax-
onomic conclusions, however, when aligned with the
diff~rences in coloration and the number of chromo-
somes (see above), they facilitate taXonomic separation.
The authors agree with Kottelat (1997), and conftrm the
rehabilitation of C. bilineata as distinct species from C.
taenia.

Number oj eggs per spawning act, mean diameter oj yolk and chorion and length oj hatchlings (in mm) in Cobitis taenia andTABLE I -
C. bilineata

Number af eggs per
spawning act

Taxon Spawning acts
per female

Mean number af
eggs per female

Diameter of
volk

Diameter of
chorion

Length af
hatchlings

Mean Range

C. taenia 245 89 - 431
(n = 46)

14-18 3615 1.14 :t 0.07
(n = 380)

2.54:t 0.22
(n = 380)

.03 :t 0.34
(n = 333)

C. bi/ineata 547 212 -1,650
(n = 15)

1-7 2048 1.21 :t 0.09
(n =160)

2.67:1: 0.3
(n = 160)

4.98:t 0.23
(n = 74)
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