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ABSTRACT

Solar, I. I., E. M. Donaldson, and D. Douville. 1991. A bibliography of
gynogenesis and androgenesis in fish (1913-1989). Can. Tech. Rep. Fish.
Aquat. Sci. 1788: 41 p.

This bibliography presents a listing of 347 publications on the
subject of gynogenesis and androgenesis in fish species. Included are
references dealing both with induced and naturally occurring gynogenetic fish,
and with induced androgenesis in fish (15 entries), published between the
years 1913 to 1989. Each reference is indexed by author(s) and species. A
list of the 15 papers dealing with androgenesis, and a list of 44 review works
on the general subjects of chromosome set manipulation and sex control, in
which gynogenesis or androgenesis are discussed, are also included.

RESUME

Solar, I. I., E. M. Donaldson, and D. Douville. 1991. A bibliography of
gynogenesis and androgenesis in fish (1913-1989). Can. Tech. Rep. Fish.
Aquat. Sci. 1788: 41 p.

Cette bibliographie présente 347 publications sur la gynogenése et
l’androgenése chez les poissons. Elle cite des documents traitant de la
gynogenése naturelle ou induite de méme que de 1l’androgenése induite chez les
poissons (15 entrées) publiés entre 1913 et 1989. Un index des auteurs et des
espéces couvre l’ensemble des références. Une liste des 15 articles traitant
de l’'androgenése et une liste de 44 textes généraux sur la manipulation des
géndémes et la détermination du sexe, oi il est question de gynogenése et
d’androgenése, sont fournies.



INTRODUCTION

Gynogenesis, sometimes referred to as "pseudogamy",
"pseudofertilization” or "parthenogenesis", is a form of unisexual
reproduction whereby females produce offspring with all their inheritance from
the female parent. Although present in nature in several lower phyla (Kiester
et al., 1981), only certain Amphibia, Reptilia and Pisces are known among the
Vertebrata to reproduce by a gynogenetic mechanism in which the sperm of a
related species is used to trigger embryonic development without contribution
from the paternal genome. Rmong the fishes, natural gynogenetic populations
are known to occur only in freshwater species of the families Poecilidae (e.g.
Poecilia formosa, the Amazon molly, Hubbs and Hubbs, 1932) and Cyprinidae
(Carassius auratus gibelio, the crucian carp, Lieder, 1959). Two phenomena are
frequently associated with natural gynogenesis : a) triploidy, resulting from
the fertilization of unreduced eggs with haploid sperm occurs in certain all-
female forms of Poecilia and Carassius, and b) hybridogenesis, in which
although male and female gametic fusion takes place, the phenotype expressed
is matroclinous.

Artificial gynogenesis in a fish species, the brown trout (Salmo
trutta), was first reported by Opperman (1913). Since then, gynogenesis has
been induced in several fish species, particularly cyprinids and salmonids.
The initial intended application of induced gynogenesis was as a method of sex
control for the aquacultural production of monosex populations in female
homogametic species (Stanley et al., 1975; Nagy et al., 1978; Refstie et al.,
1982). The method has also been applied to the generation of inbred lines for
genetic studies. The degree of homozygozity achieved depends on whether the
restoration of diploidy is induced by polar body retention (Cherfas and
Truveller, 1978; Nagy and Csanyi, 1984), or by the suppression of the first
mitotic division. Although mitotic gynogenesis is more difficult to achieve,
the offspring produced are highly homozygous, thus allowing the production of
inbred clones in two generations (Streisinger et al., 1981; Nagy et al., 1983;
Chourrout, 1984; Naruse et al., 1985b).

A more recent application of gynogenesis is as an in-vivo
chromosome-mediated gene-transfer technique through retention, after sperm
irradiation, of residual genetic material from the male parent (Thorgaard et
al., 1985; Disney et al., 1987, 1988).

Androgenesis, is a form of paternal inheritance achieved by the use
of normal sperm to fertilize gamma irradiated:eggs. Induced androgenesis has
not been studied as much as gynogenesis. The first report on induced
androgenesis in fish was published by Romashov and Belyaeva (1964) working
with the loach (Misgurnus fossilis). Recent studies have emphasized
androgenesis in salmonids ( Arai et al 1980; Onozato, 1982; Parsons and
Thorgaard, 1984).

Interest in induced androgenesis derives mainly from its
posibilities for sex control, i.e., production of monosex male stocks in male



homogametic species or through the induction of "super-males" (YY males in
male heterogametic species, such as salmonids and cyprinids). Studies in
medaka (Yamamoto, 1964), in goldfish (Yamamoto, 1975) and in coho salmon
(Hunter el al., 1982) have demonstrated the viability of YY males and
suggested the potential for producing them by androgenesis.

Other interesting applications of induced androgenesis are the rapid
generation of inbred lines, the potential for cloning, the recovery of
genotypes from cryopreserved sperm (Parsons and Thorgaard, 1985), and
investigation of the effects of paternal nuclear genotypes and, maternally
inherited, mitochondrial genotypes on development and performance (Thorgaard
et al 1986).

The references hereby presented were compiled from a variety of
sources, mainly The Aquatic Sciences and Fisheries Abstracts (ASFA, CD
Cambridge 1982 - 1989), BIOSIS Database and CAN\SDI, Science Citation Index.
Many entries were also obtained from reference lists of major review articles
on the subjects covered, and from the author’s personal collections of
reprints. The references were considered appropiate for inclusion in this
bibliography if the terms " gynogenesis‘’, "androgenesis"” or their derivations
were part of the title or appeared in the abstract, or if there was a heading
or special paragraph dealing with one these subjects in review articles on sex
determination, controlled reproduction, or chromosome set manipulation.

The references are listed alphabetically by author and numbered
consecutively. To facilitate location of certain references we include an
author index, a list of review works in which gynogenesis and androgenesis are
discussed, a summary list of those papers on the subject of androgenesis, and
a species index.

This bibliography should be complete and up to date (1989), however
we apologize for any ommissions and ask that they be brought to our attention.
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c. idella, 15,113,162,183,
256,260,261,268,269,
270,276,271,272,273,
274,275,277.

Cyprinus
87,88,96.

C. carpio, 2,24,25,26,28,
29,30,31,32,34,77,80,
86,87,88,92,103,117,
125,128,137,138,139,
151,152,155,156,164,
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183,184,185,186,187,
188,189,220,269,274,
276,307,309,310,311
321,332,337,338,339,
347.

Hippoglossus
H. hippoglossus, 230
Hypophthalmichthys

H.

H.
Ictiobus
I
I.
Labeo
L.
Lepomis
L.
L.
Limanda
L.
Macropodus

M.

nobilis, 162.
molitrix, 164,171.

cuprinellus, 274.
niger, 274.

rohita, 116,117.

cyanellus, 60.
gibbosus, 60.

punctatissima, 345.

opercularis, 81,82.

Menidia 76.

M.

M.
M.
Misgurnus
M.

M.

Molliensia

M.

M.
M.

clarkhubbsi, 74,75,
227.

beryllina, 74.

peninsulae, 74.

anguillicaudatus, 21,
158,209,282.

fossilis, 246,247,248,
324,325,

formosa, 105,107,121,
122

laptipinna, 105.

mexicana, 105.

Oncorhynchus

0.
o.

o.
0.

O.
0.
0.

70,71,239,278,323.
gorbuscha, 167.
keta, 199,201,202,257,
344.
kisutch, 4,219,242.
masou, 7,201,202,204,
318, 344.
mykiss, see S. gairdneri
nerka, 318.
tshawytscha, 4.



Oreochromis

O. aureus, 67,68,216,243.

O. niloticus, 68,163,
216,243.

O. mossambicus, 216,322

Oryzias

0. latipes, 109,110,111,
112,194,195,196,197,
319.

Osmerus
0. eperlanus mordax, 204.
Paralichthys
P. olivaceus, 284,285,286,
287,288.

Paramisgurnus

P. dadryanus, 158.
Parus

P. major, 281
Petromyzon

P. marinus, 127.
Phoxinus

P. eos, 61,84.

P. neogaeus, 61,84.
Platichthys

P. flesus, 223,230.

P. stellatus, 345.
Plecoglossus

P. altivelis, 289,291,292,
293.

Pleuronectes

P. platessa, 223,230,231,
295,296.

Poecilia
12,13,73,123,313,317,

P. butleri, 315.

p., formosa, 11,101,141,
172,173,174,175,176,
227,235,236,237,238,
258,265,266,283,312,
314,315,316,333,334,
335,336.

P. latipinna, 174,176,283,
312,315,

P. mexicana, 172,174,176,
237,283,312,315.

P. sphenops, 315.

Poeciliopsis 8,54,56,57,73,
169,227,251,253,
254,327,328.

P. lucida, 19,55,124,294.

P. monacha-lucida, 124.
P. - 2 - monacha lucida,
124,148,178.

P. monacha, 19,55,124.

Pseudopleuronectes

P, americanus 104.

Salmo 38,70.

S. gairdneri, 4,6,18,
39,41,42,43,44,45,
48,49,58,62,63,64,
65,66,70,99,120,136,
146,147,161,201,202,
204,211,212,232,234,
239,240,250,297,298,
301,302,303,304,306,
318,323,344.

S. irideus, 308,326.

S. mykiss, 323.

S. penshinensis, 323.

S. salar, 18,118,150,239,

240,272.

S. trutta L., 100,118,206,

207,223.
Salvelinus
S. cristivomer, 323
S. fontinalis, 79,168,272.
S. leucomaenis, 204.
S. namaycush, 217,218.
Saratherodon

S. niloticus, 50.
Scardinius

S. erythrophthalmus, 59.
Scophthalmus

S. maximus, 98.
Silurus

S. glanis L., 143.

Thymallus
T. thymallus, 43.
Tilapia 9,69.
T. rendalli, 50.
Tinca
T. tinca, 144,151,152,154,
220.

Xiphophorus
X. maculatus, 141.
X. nigrensis, 141.
X. pygmaius, 141.





