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Cytogenet. Cell Genet. 17: 144-149 (1976)

Spontaneous triploidy in the California roach
Hesperoleucus symmetricus (Pisces: Cyprinidae)

J.R.Goip! and J.C. AviISE®

'Genetics Section, Texas A&M University, Collcge Station, Tex., and
:Department of Zoology, University of Georgia, Athens, Ga.

Abstract

A single triploid individual (3n 75) of the California roach, Hesperoleucus
symmetricus, was identificd among a sample of ninc specimens from thc Russian
River, California. The diploid number of H. symmetricus, as rcvealed by the
karyotypes of the remaining eight specimens, is 50. Aside from the all-female
triploid unisexual fishes, this is the first report of a triploid fish from the wild,
and the second report of a triploid in a bisexual fish spccies. The most likely origin
of the triploid was probably fusion of a haploid sperm with an unreduced ovum.

Among the vertebrates, viable triploids are exceedingly infrequent in
nature, and. with very few exceptions, they have been found only in
certain unisexual forms among the fishes (ScHULTZ, 1971) and salamanders
(MasLIN, 1971). The exceptions include a few isolated individuals of the
bird Gallus domesticus (OHNO et al., 1963: SARVELLA, 1970; ABDEL-
HAMELD and SHOFENER, 1971), a few species of salamanders and frogs
(references in CUELLAR and UYENO, 1972), and the fish Salmo gairdneri
(Cutrrar and UYENO, 1972). Triploidy or diploid/triploid chimerism has
been reported in other vertebrates, e.g., man, but is associated with
embryonic mortality or early death (CHu et al., 1964; CaArr, 1970;
ScHINDLER and MikaMO, 1970; Br.ooM, 1972).
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In the laboratory, triploids have been induced in both fish and
salamander species by means of chemical agents or other “shock” treat-
ments (Swarup, 1959; Bearry, 1964; and others). The most effective
method seems to be thermal shocks (principally cold) to ova just sub-
sequent to fertilization (see references in BrArry, 1957; PUrRDOM, 1972).
Presumably, these treatments supress one of the meiotic divisions, and the
triploid gcnome arises from fusion of a haploid sperm and a diploid ovum.
There is evidence that the unreduced ova stem from an aborted meiosis 11
(PUurRDOM, 1972, and others; but see ZARTMAN and SMITH, 1975).

In the present note, we report the second finding of a triploid fish that
is not associated with a unisexual mode of reproduction and that has not
been induced artifically. Although we have no direct evidence, we suggest
that the triploid individual arose from the normal fertilization of a rare
diploid ovum. The occurrence of viable triploidy in bisexual fishes in
nature demonstrates that polyploidy can be tolerated in some fishes and,
hence, suggests that polyploidy may perhaps be more widespread in fishes
than previously suspected.

Materials and methods

The single triploid individual was found during a karyological study of North
American Cyprinidac in California (see GoLD and AVISE, 1977) and was discovered
in a samplc of nine roach (Hesperoleucus symmetricus) collected from the Russian
River in Mendocino County, California. The fish were collected by seining and
were returned live to the University of California, Davis, for karyotyping. The
method of chromosome preparation and analysis was after GoiLD (1974) and
employs kidney tissue as the chromosome source.

Results

Of the nine H. symmetricus specimens karyotyped, ¢ight were diploid.
with 2n = 50 chromosomes (data in Gorb and Avisk, 1977). One
individual was obviously triploid, with 3n = 75 chromosomes; 31 of 47
cells (66 /o) counted showed 75 chromosomes, while 6 cells (13 ¢/o) had
74 chromosomes, and 10 cells (21 %/y) had less than 73 chromosomes.
The diploid karyotype (fig. 1) of H. symmetricus consists of 42 chromo-
somes with median to submedian centromeres and 8 chromosomes with
subterminal to terminal centromeres (N.F. = 92). The karyotype of the
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Fig. 1. The diploid karyotype (2n — 50) of Hesperoleucus symmetricus (from kidncey).
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Fig. 2. The triploid karyotype (3n = 75) of Hesperoleucus symmetricus (from Kidney).
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triploid individual (fig. 2) is as expected; 63 chromosomes have median to
submedian centromeres, and 12 chromosomes have subterminal to terminal
centromeres (N.F. = 138). No chromosomal heteromorphy (indicative of
possible sex chromosomes) was observed in cither diploid or triploid
H. symmetricus. The triploid individual itself was a small (6-7 c¢cm fork-
length) juvenile male with slightly developed testes.

Discussion

The triploid H. symmetricus found here is the second reported instance
of a triploid fish not associated with a unisexual mode of reproduction
(see ScruLTZ, 1971) and is the first report of a triploid fish taken from the
wild. Previously, CukLLAR and UYENO (1972) found a triploid rainbow
trout, Salmo gairdneri (3n = 90), from a hatchery population in Michigan.
Triploidy has bcen reported in another cyprinid, Carassius auratus, but
is suspected to result from gynogenesis and possibly unisexuality (Kopayasi
et al.,, 1970; KoBayasi, 1971; but see MurRAMOTO, 1975).

The origin of the triploid roach is unknown. Based on discussions by
other investigators (e.g., CutLLAR and UYENO, 1972) and experiments with
artificially induced triploidy (PurDOM, 1972; and others), we suspect that
the triploid arose from fertilization of a haploid sperm with an unreduced
egg, the latter stemming from an aborted meiotic division (possibly
meiosis I1).

The occurrence of a viable triploid from the wild raises a question as
to the extent in nature of triploidy or polyploidy in fishes. In many other
vertebrates, triploidy is usually associated with a lethal to sublethal
condition. Obviously, the triploid condition in some fishes is not always
poorly viable or lethal. The triploid specimen found here was a juvenile,
but it appeared to be developing normally and was indistinguishable
morphologically from the diploids. It may be that triploidy (or cven
higher levels of ploidy) in fishes is more common than previously
suspected.
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