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Summary. Experiments concerning the induction of the development of haploid
embryos from female gametophyte were conducted on plants from the family Papilio-
naceac. Ovules wore isolated under sterile conditions and transferred onto agar media.
Callusing ovules were observed in all 11 species under study in 509, of the inoculated
ovules. Parthonogenetic embryos were found in the ovules of only two spocies —
Baptisia australis and Astragalus cicer.

Studies on the obtaining of haploids by the induction of the embryo sac haploid
cells are being undertaken more and more frequently. The use of that method has
permitted to obtain haploid plants in Hordewm vulgare (Noeum 1976), Nicotiana
tabacum (Zhu, Wu 1979), Gerbera jamesonts (Cagnet 1980, Sitbon 1981, Meynet
1985), Oryza sativa (Asselin de Beauville 1980, Chang, Hong-yan 1981),
Zea mays (Troung-Andre, Demarly 1984) and Beta wulgaris (1)°Halluin,
Keimer 1985). In the culture of unpollinated ovules of Lilium (Prakash, Giles
1985) and Cucurbita pepo (Dumas de Valulx, Chambonnet 1985) diploid, aneu-
ploid plants and haplo-diploid chimeras have been obtained.

In the present paper an attempt has been made to obtain haploids by gyno-
genesis in several species in the family Papilionaceae.

MATERIAL AND METHODS

The experiments concerning the induction of the development of haploid
embryos from female gametophytes were conducted on the following plant species
from the family Papilionaceae: Astragalus cicer (2n==64), Astragalus danicus (2n=16),
Astragalus falcatus (2n==16), Baptisia australis (2n=18), Coronilla coronata (2n=24),
Genista tinctoria (2n=48), Laburnum anagyroides (2n=48), Lathyrus sativus (2n=14),
Trifolium rubens (2n=28), Vicia unijuge (2n=12), Vicia variegata (2n=10).

From plants growing in the Botanical Garden closed flowers with not yet pol-
linated anthers were taken. Pistils of various size were isolated and then fixed in
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AA (3 : 1 absolute ethanol : icy acetic acid). The developmental stage of the embryo
sacs was determined on microtome preparations made by the paraffin method
(Gerlach 1972), stained with Heidenhain’s iron hematoxvlin with light green
(Jensen 1962). Ovules at the stages of binucleate to mature embryo sacs were
isolated from Howers under sterile conditions and transterred onto the basie medium
ace. to Murashige and Skoog (1962) — MS in the following three conibinations:

1) MS+0.2 mg/l zeatin
2) MS+1.0 mg/l 2,4-D
3) MS 6 2.0 g/l KIN-40.5 mg/l BAP.

Before isolaticn of ovules the closed flowers were sterilized in a 0.29, of aqueous
solution of HgCl, for 1 min., then rinsed with sterile water thrice. Totally about
7000 ovules were transferred onto the MS medium. The culture was performed
at 22 - 25°C in darkness. Four weeks after callusing the ovules were transferred
onto two kinds of media:

A) MS-0.2 mg/l 2,4-D-1-6%, sucrose — to multiply callus
B) MS+1.0 mg/l BAP1-1.0 mg/l TAA+69, sucrose — to induce organogenesis

With the aim of performing a cytoembryological analysis 50 ovules from each
species were fixed and cut after 3, 5, 7 and 11 days of culturing on the media. The
preparations were made according to the method mentioned above in order to
determine the developmental stage of the embryo sacs in the pistils before isolation
of ovules for culture.

RESULTS

During the medium culture the ovules increased and dehisced, giving rise to a
callus. Callusing ovules were observed in all the studied species in 509, of the in-
oculated ovules (Phot. 1). The largest number of callusing ovules was found in
Astragalus cicer and Astragalus falcatus. 1t was observed that Astragalus cicer,
beside the callus growing out of the ovule inside, has another source of callusing —
at the place of excision of an isolated ovule. Generally, the ovules initiated callusing
after about 2 -4 weeks of culture, while the ovules of Astragalus cicer began to
callus already after 9 days. After 4 weeks of culture the callusing ovules were
transferred onto fresh media for the purpose of multiplying eallus and inducing
organogenesis. After callus multiplication on the A medium and its transferring
onto the B medium regeneration of plants failed. It was found that only in the case
of two species, Astragalus cicer and Baptisia australis, out of the 11 studied species,
the miecrotome ovule preparations showed the development of parthenogenetic
embryos. dstragalus cicer ovules 5 days after culture were observed to have embryo
sacs, in which nearly all the nuclei, except the egg cell nucleus, were degenerated
(Phot. 2). After 7 days of culture a 2-cellular embryo with visible traces of degener-
ated synergids beside it was noted several times (Phot. 3), whereas after 11 days









Phot. 5. Many nuclet in a densge eytoplasin in the place of the cgo
apparatus in Astragalus after 7 dayvs of culture
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Phot, 6. Somatie tissue growing into the eavity of the embryo sac of

Laburnum anagyroides
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only a single, large multicellular embryo was found (Phot. 4). Some embryo sacs
of that species had multinuclear struetures in the plece of the egg apparatus (Phot. 5).

In Baplisia australis, spherieal embryos consisting of several to a dozen or so
cells were observed after 7 dayvs of culture in four embryo sacs. All the embryos
described in the both species, were always In the micropylar pole of the embryo
sacs. Bewides the pictures deseribed above, some somatic tissue fragments growing
into the embryo cavity (Phot. 6) and also completely grown over cavities of the
embryo sies were noted (PPhot. 7).

DISCUSSION

The experiments here deseribed are the first attempts to obtain haploids in the
family Pupilivnoccae by gynogenesis, Studies were also conducied in that family
on the obtaining of haploids via andregenesis, for instance in Medicago saliva
(Robeva et al. 1984), and by crossing two tetra- and diploid ferms of Medicago
sative (Bingham. Binck 1869).

The embryos described here were always in the place of the cgg apparatus.
Chang and Hong-Yan (1981) also observed embrvos in Oryza sativae occurring
only in the micrcpylar pole of the embryo sac, which developed from a single cell
of the ege appuratus, whereas in Hordcwm vulgare the embryos developed not only
from the egg celt. hut also from the antipods (San Noeum 1979). It may be assumed
that the cmbryos of Astragalus cicer and Baptisia australis developed from the egg
cell, which is supported by the observed by us 2-cellular embryos and degenerated
synergids. The obtaining of parthenogenetic embryos has inclined us to extend
studies on the obtaining of embryos and then, haploid plants in the family Papilio-
naceae. As follows from other studies concerning the obtaining of haploids by
gynogencsis, the developmenial stage of ovules transferred onto the medium seems
to be of particular iinportsnce. San Noeum (1976, 1979) and Chang and Hong-
-Yan (1981) did not obtain haploids from the ovules inoculated onto the media
and containing immature embryo sacs. The embryos described by the above authors,
like those of Astragalus and Baptisia, developed only from a single cell of the mature
embryo sac. '
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INDUKCJA GYNOGENEZY U WYBRANYCH GATUNKOW ROSLIN Z RODZINY
PAPILIONACEAE

Streszczenie

Badano indukeje rozwoju zarodkéw haploidalnych z gametofitu zetiskicgo roslin jedenastu
gatunkéw z rodziny Papilionaceae. Zalgzki izolowano w warunkach sterylnych, a nastepnie
wykladano je na pozywki agarowe. Kalusujace zalazki obserwowano u wszystkich badanych
gatunkéw w okolo 50% wyszezepionych zalazkéw. Analiza preparatéw trwalych wykarala
wystepowanic partenogenetycznych zarodkéw w zalazkach tylko dwdch gatunkédw, to jest
Baptisia australis 1 Astragalus cicer.

UHAVKOUSA TMHOTEHE3A V BBIBPAHHBIX BUJIOB PACTEHUN W3 CEMENMCTBA
PAPILIONACEARE

Pesrome

OnbITBl OTHOCHTENBHO HMHIYKLUHMHM DA3BUTHA TalIOHOHBIX 3apOABIUEH H3 KCHCKOTO ramcrodura
NIIPOBOAMIIMCH Ha pacTEHMAX M3 ceMelicTBa Papilionaceae. B CTEPHIBHLIX YCAOBUSIX CEMSMOYKM BhIKJa~
DBIBAIUCHL HA ArapoByro cpeay. KasuiyCHpylolpue ceMAnoYKd Habmomanuce y Beex 11 uccneayemoix Bd-
IoB B 50% MHOKY/IMpOBAHHBLIX CEMSIO4YEK. AHANM3 HCTOJIOMMYECKHX CPE3OB 110Ka3asl MapTCHOICHETH-
9ECKOE Pa3BUTHE 3aPOABILICH B CEMAMIOYKAX TOJIBKC ABYX BHAOR, Baptisia australis m Astragalus cicer.



