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Pandey (1975) first began to study the abi-
lity to use gene engineering methods in plants,
thus showing that limited gene transfer from the
donor to the recipient is possible by irradiating
pollen with gamma rays. He pointed that fact in
his studies on interspecific hybridization of to-
bacco and he called it “egg transformation“. In
its essence it is a variety of transgenosis which
in our case can be called “sex transgenosis“. Its
essence is as follows : recipient plants are pol-
linated with donor’s pollen and the irradiation is
done with high doses (50 up to 100 krad). Pse-
udofertilization from this pollen leads to in-
complete cycle of cell division of the egg and
formation of a pseudozygote which develops par-
thenogenetically. Such kind of development is
described for all types of Nicotiana. There is no
natural pollination but pseudopollination sti-
mulates the egg in phase G, from the cell cycle
of DNA replication. During the replication, se-
parate chromatine fragments of irradiated pol-
len are included in the egg genome. In this way
the gamet content in the transformed chromo-
somes is balanced in the second meiotic division
and in M, the plants are phenotypically identi-
cal with mother’s organism with the exception of
the donor’s traits transierred by irradiated pol-
len. Grand et al. (1980) established by cy-
tological investigation on irradiated pollen that
the natural division- of generative nucleus is
discontinued due to chromatine spoil as a result
of irradiation and the chromosomes can’t find
their way in the metaphase plate. The generative
nucleus “is  a Lum.tnlrdle(P mass of diflerent

chromatine fragments which can be transferred
on the egg (Fig. 1).

A transformation of three marker genes was
obtained as a result of investigations carried
out with Nicotiana species. The plants-transfor-
mants (T,) were with highly fertile pollen (from
70 to 85%) ; they were characterized by com-
plete identity with mother’s organism, the only
exception being the traits transierred by irradi-
ated pollen. Ordinary sex hybrids differed from
both parents and were with absolutely sterile

pollen (Pandey, 1980 ; 1981). The perspective
of Pandey’s techniques for gene transfer increa-
se causes a number of differences connected with
the unefficient study on parthenogenetic deve-
lopment in many plants. What is more, the quan-
tity (number) of the “transformed“ viable seeds
obtained by pollination with irradiated pollen is
very low. It is a restricting factor not only for
representatives of Nicotiana species with high
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Fig. I. — 'Division” events in normal and irradiated
pollen tubes (based on results of Grant et al.
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sion of the generative nucleus; 1) spermium ;
5) fragments of chromatine
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percentage of seed formation, but also for the
plants with higher percentage than that of the
cultivated ones, with only one or two seed buds
in their fruitset. It is necessary to seek effica-
cious conditions for increasing the fruitsets.

Investigation on the abilities to transfer ge-
netic information with the help of irradiated pol-
len, though with contradictory results, found its
way in the improving work in a number of im-
portant agricultural plants. In the last few years
results from investigations on this problem
aBpeared in the literature dealing with barley
(Powell etal, 1983), wheat (Snape et al.
1983), tomatoes (Drianovska, 1983), pep-
fer (Daskaloff, 1984), pea, maize (Vassi-
" leva, 1985) etc.

In sunflower no published data are known, but
having in mind the fact that the incompatibility
~ barriers are great in cultivated sunflower and
in many of the Helianthus species carriers of

enes which determine important traits, we have
ested in the last 2—3 years a scheme of variants
in ll;ybridization using the method of irradiated
ollen.
g As there are no concrete data at the moment
. about irradiation doses of the pollen for man
cultures including sunflower, we have tested dif-
ferent doses of irradiation and different sources.
We have tested gamma radiation and laser. Pol-
le%n fr?(m wild species was irradiated with doses
- gnd 25 it PO RS matmen i Al 18
say whether this method for transfer of genetic
material from the genome of wild species to the

genome of cultivated ones will be effective.

The most general conclusion for the time being
is that higher percentage of seed set was obta-
ined when pollination was performed with treat-
- ed pollen in F, thus enabling us to deal with
treater number of plants in F;. We are not entit-
led to say that individual plants in F, in some
‘combination as H. mollis H. annuus, H. ri-
gidus X H. hirsutus, H. rigidus X H. annuus
obtained namely by pollination with irradiated
pollen are under ¥he influence of irradiation.

Summarizing the data published on investi-
gating the abilities for transfer of genetic mate-
rial with the help of irradiated pollen, it should
be underlined that similar results were obtained
in different places. This points to the general bi-
ological character and necessity to use this tech-
nique for transfer of some hereditary traits. The
study of the mechanisms of this process and the
conditions for its efficiency will have not only
theoretical but also practical importance. That is
we recommend this method to find its place in
investigations of sunflower and interspecific hy-
brization in Helianthus species.

Another method we would like to draw your
attention to is the utilization of in vitro technics
in sunflower.

Methodologies are being elaborated in our
labs for the successful of organogenesis, andro-
genesis, embryocultures ang recently, for isol-
tion, cultivation and callus regeneration of pro-

toplasts in wild Helianthus species and in sun-.

ilower.
Several Helianthus species and F, hybrids

were used for experiments on org[.;mo enesis
androgenesis and embryo culture. The type of
development observed was dependent on” geno-
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" culture medium.

type, source of explant and composition ot the
hen cultured on agar-solidi-
fied medium of Murashige and Skoog enriched
with | mg/l naphtalenacetic acid, 0.1 mg/I
6-benzylaminopurine, 0.01 mg/| gibberellic acid
and 40 mg/| adenine, pith parenchyma and shoot
apical explants from H. annuus X H. decapeta-
lus hybrids and shoot apeces from H. annuus X
X H. hirsutus and H. annuus X H. tomentosus
hybrids underwent shoot organogenesis. One
mg/l 2.4 dichlorophenoxyacetic acid and 0.2
mg/| kinetin stimulated the groduction of an-
ther-derived callus in most hybrid combinations.
Direct shoot formation was observed in anthers
of H. divaricatus X H. annuus and H. annuus X
X H. decapetalus cultured in the presence of 5
mg/| zeatin. New hybrids were obtained from H.
annuus X H. hirsutus and H. scaberimus X H.
annuus combinations by culturing embryos on
a modified White’s medium. Depending on the
origin of the regenerated shoots, diiferent de-
g_ree and intensities of rootm% on White’s me-
ium were observed. Shoots could be successfully
propa%ate_d on shoot-including medium supple-
mented with 800 mg/1 L-glutamine — 800 mg/I
L-asparagine (Boﬁo rova etal, 1986).
Protoplasts were also isolated from seedlin
roots, hypocotyls, and cotyledons of four culti-
vars of Helianthus annuus and from leaves of
axenic shoot cultures of the wild species H. pra-
ecox, H. scaberimus and H. rigidus. Optimal cul-
ture conditions were established for the respective
protoplast systems; using the agarose bead me-
thod of culture. Protoplast division was induced

. for all the species examined. In the case of the

cultivars of H. annuus hypocotil and cotyledon
rotoplast division was sustained leading to cal-
us formation, which in turn, could be induced to
produce roots and organized meristematic re-
gions in the presence of L-naphthalene acetic
acid and 6-benzylaminopurine.

Suitable in vitro method will be applied having
in mind the use of biotechnologies in different
scientific fields as well as the importance of the

utilization of incompatibility by species determi-

ned by different barriers according to their cha-
racter.
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