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Аннотация: Изучение жизнеспособности пыльцы у деревьев и
кустарников в условиях интродукции является одним из определяющих
факторов адаптации растения к новым условиям. В 2018-2019 годах
жизнеспособность и прорастание пыльцы  было изучено у 9 видов
Berberis L. в зоне сбора Института дендрологии. Для этого была
изучена фенология этих видов и применены соответствющие методы.
Результаты исследования показали, что по жизнеспособности пыльца
исследуемых видов делится на 3 группы: высоко жизнеспособная
пыльца, умеренно жизнеспособная пыльца, низко жизнеспособная
пыльца. Меридиональный и экваториальный диаметр пыльцы видов
Berberis vulgaris и Berberis densifolia из естественной флоры, а также
размеры пыльцевых трубок были большими по сравнению с
интродуцированными видами.

Introduction

The scientific analysis of the introduction and adaptation species of genus Berberis in the Absheron condition is
one of the key determinants of the adaptation of the species to the new environment at individual stages of
development (Mammadov, 2015). Determining the viability of pollen is main factor of obtaining high quality seed
from the species studied.

The aim of the research is to study the viability of pollen some species of genus Berberis introduced in
Absheron.

Objects and methods of research

Nine species were used as the research object which included the genus of Berberis family of Berberidaceae
Juss.: Berberis vulgaris L., Berberis densifolia Rusby, Berberis iberica Stev. & Fisch. ex DC., Berberis amurensis
Rupr., Berberis levis Franch., Berberis thunbergii DC., Berberis julianae C.K. Schneid., Berberis koreana Palib.,
Berberis heteropoda Schrenk.

We analyzed the viability and germination of pollen in 9 species of berberis in 2018-2019, for the first time in
Azerbaijan in the collection area of the Institute of Dendrology. Methods I. N. Golubinsky (1974) were used in the
study to determine viability of pollen.

Specimen for studying pollen viability were taken from plants grown at the Dendrological Institute. In the studied
Berberis species, live and dead pollen were visualized using staining with acetocarmine and iodine under a Nikon
eclipse E100 and AmScope microscope in laboratory conditions.

In the study of pollen viability, measurements were carried out with the germination of 10-30 % sucrose solution
at 240 C. The sprout length of the pipe was measured with a microscope (Erdtman, 1952; Vinogradova, Kuklina,
2016).
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Results and discussion

Тhe difference in the stages of the phenological development of the Berberis species was observed for 3-5 days
over many years, depending on meteorological indicator in Absheron conditions.

The first flowering of the studied varieties of Berberis occurs between the end of April and the first decade of
May, mass flowering between the first decade and end of May (Fig. 1).

 Fig. 1. Phenospectrum of Berberis species in Absheron conditions.

In Berberis species, pollination is cross. The first and fully opened flowers were taken from the main plant in the
morning and placed in a paper bag. The area, location of the plant and the pick time of flowers are written on a
paper bag.

Pollen fertility and sterility were determined under a microscope in 3 repetitions at 8-10 in vision. Pollen
protoplasm with normal viability turns dark red (fertile pollen) under the influence of a dye - acetocarmine and
iodine. Sterile pollen which couldn’t have viability remains colorless or light yellow. A nutritional condition was
prepared using 5–25 % sucrose solution to study the germination ability of pollen. In the study, 1 drop of nutritious
substance and pollen were placed on the sterile glass slide. Then it is softly mixed with a glass rod and covered
with a glass coverslip. A glass slide is placed on wet filter paper and placed inside a Petri container.

The normal temperature regime for germination of pollen was set at 24–26° C in room conditions. Pollen
germination was determined using 3 microscopes (different size) at 3 repetitions every 3 hours and mathematical
calculations were executed. The length of the pollen tube is equal to or greater than the diameter of the pollen is
assumed to be the germination of pollen (Fig. 2).

In Berberis species, pollen is light yellow, elliptical, round or oval, and many pollen are combined in a spiral. The
meridional diameter of the pollens was 40-56 mcm and the equatorial diameter was 23-34 mcm. As shown from
table, Berberis vulgaris, Berberis densifolia, and Berberis julianae species were observed large size pollen by
meridional and equatorial diameter: 52 ± 4 mcm - 56 ± 4 mcm.

In Berberis levis, Berberis koreana and Berberis thunbergii, the meridional and equatorial pollen diameters are
significantly smaller than in other species: 40 ± 2 - 49 ± 3 microns. Other species are intermediate in size of the
meridional and equatorial pollen diameters.
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Fig. 2. Microscopic looking of pollen species Berberis levis.

The results of the study on the viability of pollen are presented in Table 1. The viability of the pollens is
calculated by the acetocarmin and iodine staining. Accordingly, the studied species was divided into 3 groups:

I group - highly viable pollen: Such pollen has been observed in Berberis vulgaris, Berberis densifolia and
Berberis juliana species - 73,0 ± 3 - 79,5 ± 4%.
II group - moderately viable pollen: It were observed in species Berberis amurensis, Berberis koreana,
Berberis thunbergii, Berberis iberica - 58.0 ± 3 - 68.5 ± 4%.
III group - poorly viable pollen: It was observed in Berberis levis species - 50.5 ± 3%. In our research on
germination ability of pollen, we observed that pollen species germinate within 40-60 minutes after being
scattering into the nutritional sucrose condition and 2-3 hours the appearance of the pollen tube. Within 10-12
hours, the vacuum tube slowly stretched and reached its maximum size within 24 hours (Table 1).

Table 1. A study of pollen viability in some species of Berberis

Species Fertility,
(%)

Morphological parameters of
pollen (mcm)

Pollen tube length
(20 % sucrose solution),

mсm
Meridian
diameter

Equatorial
diameter

Berberis vulgaris 79,5±3 56±4 34±6 68,0±10,0

Berberis iberica 60,0±3 50±2 28±2 47,6±8,5

Berberis densifolia 75,0±4 55±4 32±4 64,0±10,0

Berberis amurensis 58,0±3 48±6 31±5 40,3±6,5

Berberis levis 50,5±3 40±2 23±3 25,3±4,5

Berberis thunbergii 68,5±4 46±10 30±4 45,0±6,0

Berberis juliana 73,0±4 52±4 32±8 57,6±7,0

Berberis koreana 63,5±4 44±4 30±6 42,0±6,5

Berberis heteropoda 67,5±4 46±6 31±3 46,5±8,6

The length was measured using an ocular micrometer (approximately 20-30 pieces). Thus, the size of the pollen
tube in germinating pollen was larger than the diameter. Most of the pollens dispersed into the nutrient surroundings
and were germinated. The process of germination was followed continueusly by a microscope.

The results of the study showed that the pollen species of Berberis grows better in a 20 % sucrose solution and
the length of the pollen tube ranges from 25.3 ± 4.5 mcm to 68.0 ± 10.0 mcm.

In the studied species, the first and mass flowering is observed in April - May. Normal temperature and humidity
during this period provides the necessary conditions for complete and normal pollen ripening. In July, an increase in
air temperature and arid climatic conditions led to short-term flowering and a decrease in the life expectancy of
pollen by 20-30 % during this period.
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Summary and Conclusions

It is known that the germination of pollen in the process of pollination is closely related to climatic conditions.
The quality of pollination is a key factor in determining biological productivity and determining the ability of a plant to
produce fully grown seeds.

Usually, pollen produced under normal conditions in plants is of high quality and their germination is close to
100 %. Atmospheric pollutants, however, reduce the rate germination of normal pollen.

According to the viability, the pollen of the studied species is divided into 3 groups: highly viable pollen (Berberis
vulgaris, B. densifolia and B. juliana), moderately viable pollen (B. amurensis, B. koreana, B . densifolia, B.
thunbergii, B. iberica), poorly viable pollen (B. levis). The study showed that among the studied species pollen
fertility was the highest in Berberis vulgaris (79.5 ± 3%) and the lowest in Berberis iberica (60.0 ± 3%). The
meridional diameter of the pollen is 40 (38-42) mcm (Berberis levis) - 56 (52-60) mcm (Berberis vulgaris) and the
equatorial diameter is 23 (20-26) mcm (Berberis levis) - 34 (28-40) mcm (Berberis vulgaris). Meridional and
equatorial diameter of pollen of Berberis vulgaris and Berberis densifolia species from natural flora, as well as the
dimensions of the pollen tubes was large compared to the introduced species.

The results of the study showed that the pollen of the Berberis species grows better in 20 % sucrose solution
and varies from 25.3 ± 4.5 mcm to 68.0 ± 10.0 mcm. The viability of pollen in the nutrient surroundings is a
biological process and one of the key indicators of high quality seed production.
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Summary: The study of pollen viability in trees and shrubs under conditions of
introduction is one of the determining factors in the adaptation of a plant to new
conditions. In 2018-2019, the vitality and germination of pollen was studied in 9
species of Berberis L. in the collection area of the Institute of Dendrology. For this
purpose, the phenology of these species was studied and appropriate methods were
applied. The results of the study showed that according to the viability, the pollen of
the studied species is divided into 3 groups: highly viable pollen, moderately viable
pollen, poorly viable pollen. Meridional and equatorial diameter of pollen
of Berberis vulgaris and Berberis densifolia species from natural flora, as well as the
dimensions of the pollen tubes was large compared to the introduced species.
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