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ABSTRACT

Flowering in seabuckthorn (Hippophae rhamnoides L.) growing in central European part of Russia occurs, as a
rule, in the first decade of May at daily average temperature above 10°C. In the dry and hot weather, the
flowering in the male and female plants, belonging to one population, almost coincide. Artificially, collecting the
pollen is done by way of shaking it on a dense sheet of paper or a glass. There are no known methods for
pollen storage for a long time. It is possible to recommend dried pollen to keep in small-sized bottles in
refrigerating chambers at low temperatures. For transportation, ordinarily collected pollen, after drying, is kept
in the polyethylene bags, which are sealed and sent.
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STRUCTURE OF FLOWERS

Seabuckthorn (Hippophae rhamnoides L.) is a dioecious wind-pollinated plant. Unisexual flowers are formed
under the cataphyllary leaves along the growing propagules. The flower structure is briefly described in the
review of Faustov and Ermakov (1978). Female (pistillate) flowers formed by one or rarely, as oligoanthous
umbel of 2-3 flowers. They have no petals; there is only a calyciform bilobated perianth of 2-4 mm with short
stem of 0.3-0.7 mm. Pistil is single and consist of unilocular ovary with one seed bud, short style, and one-side
lengthened stigma of 2- 3 mm. Pistil height exceeds that of perianth. The ovary and partially the style are
enwrapped with peculiar tubular fleshy organ hypanthium. Male (staminal) as well as pistillate flowers are
located separately. There are 4-6 and more flowers developed in bud. Each flower consists of calyciform
bisepatate perianth with 4 free sessile stamens. The anther includes 2 connected ribbonlike thecas. Since
seabuckthorn flowers have no nectarines, that's why insects pollinate them accidentally and rarely.

Seabuckthorn flowering in central European part of Russia occurs, as a rule, in the first decade of May at daily
average temperature above 10°C. For the process, about 235°C of the sum of daily average temperature
above 5°C is necessary. The duration of flowering largely depends on the weather conditions. In the dry and
hot weather, the flowering in the male and female plants, belonging to one population, almost coincide. The
success of hybridization very much depends on the condition of the male and female generative organs.
Female seabuckthorn flower can receive pollen during 7 days. However, the degree of pistil and pollen
maturity in pollination has its effects on the outcome of hybridization. The best results were obtained, when
they pollinate “mature” pistil (golden-yellow stigma of 4-5 mm) with pollen taken from the opened male flowers.
It met phenophase “mass flowering”. The part of set fruit then made 57-88%, depending on the cultivar and
year. When pistils were “young” or "old” only 8-9% or 7-10% of fruits were set (Sokolova, 1985) respectively.

Compatibility is an important factor in the selection. According to Sokolova and Kondrashov (1988), Baltic
seabuckthorn populations were good pollinators for Altai seabuckthorn and vice versa. In our experiments, the
positive outcomes were obtained in direct and inverses crossing of different population: Altai x Sayan, Altai x
Baltic, Sayan x Baltic, and South-Kazakhstan x Altai. There were obtained viable prolific hybrid descendants.

PECULIARITIES OF HYBRIDIZATION TECHNIQUES

The methods of hybridization have their peculiarities due to seabuckthorn dioecy and anemophilia. The wind is
unpredictable, and in order to prevent contamination by undesirable pollen, male and female flowers are to be
isolated. For this purpose, 2-3 days prior to the beginning of flowering, isolators (25 x 50 cm. in size) sewed
with dense light fabric are hung. Taking into account the size of seabuckthorn pollen (26-44 micron), two-
layered sacks should be used there.

For hybridization, we selected the best healthy plants of 6-9 years. The isolators are placed on the middle and
top branches of the crown and necessarily tied up below, by the twine and labeled. Pollination was be carried
out, during mass flowering, by placing the male branches under the female isolators. For the next 2-3 days,
isolators are periodically stirred up for the best pollination. When the stigmas grow completely brown, it is the
time to remove the isolators. This work is never to be delayed, since the shortage of light has its negative
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effect for the ovary development. After pollination, pollinated branches should be marked so that the labels are
safe till harvesting. The direct transposition of pollen in the branches, accelerates and increases effectiveness
of the hybridization. It is convenient when plants being pollinated are located near each other. But for large
scale hybridization or in case of distant plants, that way of pollination becomes greatly labour consuming.
Preliminary collection of pollen therefore is required.

The collected pollen, intended for direct pollination are stored in the small-sized wadded glass bottles. They
are put in container with calcium chloride and kept in the common refrigerators. For frequent use in field
conditions, prepared pollen gets better, if it stored in the cool container. For taking bottle with pollen out from
the container, it needs to be warmed in hand, before opening to prevent condensation of the moisture. When
pollen is in short supply and for more uniform distribution, it can be diluted with inert substances, such as
wheat or corn flour, kaolin, magnesium oxide and other talcs, crushed cellulose etc. It is important that filler
particles do not adhere to the pollen and stigma.

COLLECTION OF POLLEN

Most simple and productive mode of collecting the great quantity of seabuckthorn pollen is extracting them
from beforehand cut off branches. Gathering of pollen is done by way of shaking it on a dense sheet of paper
or a glass without separating of anthers. Then pollens are cleaned by blade in little bags or glass bottles. Male
branches can be cut off either before the beginning of flowering, or during dusting time. In the first case, 2-3
days before flowering, they don’t need isolation. For the best preparation of pollen, branches are to be placed
in water and kept at room temperature.

Due to absence of pollinators, the pollen collection is done in the field conditions immediately from the plants.
For this purpose, branches should be isolated with sacks. During dusting time, easy shaking evokes pollen
sediment. Then the sack is put on the plant being pollinated, tied and stirred for best pollination. In garden,
shaking of plants on the tray, glass, can result in pollen extraction and dense paper as discussed above. In
order to get the maximum amount of pollen with high viability, it is necessary to execute the operation under
optimal conditions of growth and development.

STORAGE OF POLLEN

In practice of selection, it is necessary to preserve the pollen during continuously. But the quality of pollen is
known to be largely dependent on the storage conditions. For seabuckthorn, there are no known methods for
pollen storage for a long time and conditions necessary for it.

The data of pollen storage mode have been reported only by Sokolova and Kondrashov (1988). The workers
established that pollen livability was considerably reduced, when kept under room conditions in drying
container or glass bottle. During first 10 days of storage, there was sharp decline in the viability of pollen to the
extent of 19-34%. Then during next two months, the viability is reduced insignificantly. According to Sokolova
(1985), pollen of Altai and Baltic forms gave positive results even after a year of storage, but the percent of
fruits set is highly reduced as compared to the fresh pollen and fruit set is only 3-19%. It is established through
researches on pollen physiology, having carried out on many plants, that pollen longevity is determined by
factors, such as air humidity, temperature, atmospheric composition and pressure. In most of the plants, pollen
preserves its viability under low relative air humidity (0-40%) and low temperatures (from -10°C up to -35°N)
for longer time periods.

Analogically, for a long storage of seabuckthorn pollen, it is possible to recommend dried pollen to keep in
small-sized bottles in refrigerating chambers at low temperatures. For transportation, ordinarily collected
pollen, after drying, is kept in the polyethylene bags, which are sealed and sent.

The quality of pollen in many respects, determines successful hybridization. For evaluation of seabuckthorn
pollen quality, the various indexes are used. The choice of a method is defined by the purpose of the
contributor. For hybridization, it is important to know viability and fertilizing ability of pollen, cytogenetic
characteristics of pollen grains and amount of pollen production. The viability of seabuckthorn pollen, as well
as in other plants, is determined by indirect methods (potential livability) or direct germination on the artificial
nutritious medium (germinating ability or viability). Staining with acetocarmine, tetrasole or orseine are the
indirect methods, which are applied more often. The techniques of their preparation and use are given in the
literature. Each method has its merits and demerits.

Acetocarminic method allows us to reveal the percentage of the aborted pollen grains. The method is simple to
perform, does not require special preparation and is quick. However it gives an overstated result and is not
suitable for the evaluation of stored pollen. In tetrasolic method, intensity of pollen grains staining with
tetrasole, gives an idea of respiration intensity of pollen and, consequently, their viability. The results are close
to direct germination, but are less labour consuming.
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Pollen fertility can be determined by the method of Golubinsky (1974). Mostly, Trankovsky’s medium is used in
the experiments on the fruit and berry plants, which contains the agar-agar- 1%, saccharose-15%, boric acid-
0.0001% and NaNI2-0.0003%. Observations of llyina (1983), showed that the mixture of 10 % saccharose and
lactose is optimum for the germination of seabuckthorn pollen. In laboratory conditions on Trankovsky’s
medium, at the temperature of 20-22°N and 95-100% air humidity, seabuckthorn pollen germinate within 3-4
hours. Length of pollen tubes is to be measured in 24 hours.

Nuclearity of pollen grains is determined by propion-lackmoid staining within 30-40 minutes. The information
about the viability of seabuckthorn pollen is scarce. However, it also testifies to high seabuckthorn
polymorphism on the given indication. According to Trofimov (1976), pollen fertility varies from 30 to 80%. In
experiments of Sokolova and Kondrashov (1988), germination of mature pollen ranged from 17.4 to 46.4%,
depending on the form. But it was mostly equal to 25-30%. llyina (1983) estimated the germination energy of
pollen grains in the Altai forms, which varied from 32 to 66%.

Alpha tests of the selected male seabuckthorn forms, by the method of the remote ecological- geographical
crossings (Fefelov, 1997, 1998), showed that pollen fertility varied over a wide range, from 4.2 up to 88.7%.
Moreover, young plants (5-7 years) produce pollen of poor quality in comparison with senile samples of the
same genotype. As far as, we can judge, it is connected with microclimate modification in the plantations,
because during growth and developments of above ground part, better conditions are created for their
habitability. The level of insolation is reduced, the relative air humidity in crown is increased, and the probability
of overheating and desiccating of the upper soil horizon decreases. Such microclimate is close to conditions of
natural phytocenoses of seabuckthorn. Besides, ramified more developed root system of the adult plant
considerably improves its nourishment. Furthermore seabuckthorn, being a nitrogen-fixing plant, changes
environmental conditions to be more favorable to it.

In our studies, we have also found that the weather condition during pollen formation has significant influence
on its viability. The optimum conditions for the anther maturation and formation of pollen with high fertility
develop in seabuckthorn during warm and thermally equal weather. Extreme rises of temperature in the
beginning of growing season and also the sharp overfalls of temperatures in this phase have negative effect on
the pollen viability. In such conditions, seabuckthorn forms a lot of underdeveloped pollen grains with very low
and unstable fertility. The information of proline content in pollen, these years, has shown that only minor part
of pollen has high content of that amino acid. Grains were little provided with it. It is necessary to accent that
some forms annually produce high livable pollen, irrespective of weather conditions. Such genotypes are very
interesting for the selection and production.

The quality of pollen also depends on the origin of seabuckthorn. According to Sokolova and Kondrashov
(1988), the most of Baltic forms in the conditions of the Central European part of Russia have the ability of
germination and fertilizing in their pollen, being much often inferior to Altai pollinators, that is probably related
with the influence in the beginning of May hot sunny weather versus more cool, humid weather of a seaside
part of Baltic countries. It is necessary also to notice that degree of pollen germination in an artificial medium
coincides with percent of set fruits in case of forced pollination, not regularly (llyina, 1983).

The alpha tests have shown that the potential viability of seabuckthorn pollen, as a rule, is higher than its
ability to germination. Moreover, the differences can be significant. Pollen quality is known to be possibly
improved by applying various physical and chemical treatments. In 1999, we have conducted an experiment
on X-raying the pollen of two genetically different forms of seabuckthorn with small-sized megavoltic
accelerator. As observations have shown, the dozes of 30 and 60 krad (radiation absorbed dose) have
rendered stimulated effect on the pollen viability, germination was increased by 2-4 times. The doze of 90 krad
had the negative effect.
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