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ECOLOGY AND FLORA OF KARADARYA VALLEY

Abstract. Information on the current ecological status of the Karadarya Valley, the largest river

in the Andijan region, as well as natural plants and their importance is provided.

Keywords: Karadarya, ecology, plants, riparian forest (tugai), soil, species.

In comparison with other regions of our republic,
Andijan region is the most rich of water resources.
The rivers of the region take water particularly from
rainfalls, snow and glacier of many years. The largest
river of the region is Koradarya [1; 2].

As a result of taking the water of Koradarya for
irrigation through canals, after passing Kuyganyor
town, in the period when the plants are mostly ir-
rigated, its water decreases. However, at the conflu-
ence with the Naryn River, a large amount of water
flows, and this water consists of groundwater flowing
into and out of the river [1].

The characteristics of the elements of the Karadarya
River are not the same in all parts of it, the complex-
ity of the relief, lithological structure and diversity of
hydrological conditions, climate and vegetation have
led to the formation of different soil types [2].

In the mountainous part of the Karadarya, the
soil types formed three regions: the gray-soil hilly
region, the brown mountain-forest region, and the

light-colored brown meadow high mountain region.
In the foothills of the Karadarya, on the high slopes
of the river, in the foothills of the low mountains,
light gray soil is widespread. The soil-forming rocks
in these areas are alluvial-proluvial deposits of loess
soil and induction cones. Light gray soil is distin-
guished from clear gray soil by the fact that the top
layer of grass is light gray, with a low amount of hu-
mus, close to the surface of the carbonate layer [2; 3].

In the foothills of the Karadarya there is a gray
soil zone. As the amount of precipitation is also
much higher here, the plant species multiply and grow
thicker. These in turn affect the process of soil forma-
tion and, consequently, the amount of humus in the
soil. Hydromorphic soil types such as meadow-gray,
swamp-meadow, gray, swamp-gray are also found in
the gray-soil hill region. Such gray soil types are lo-
cated in the old upper reaches of the Karadarya, in the
deltas, in the lower parts of the plains at the foot of the
mountains. Meadow soils are also found in the lower
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Section 1. Biology

reaches of the Karadarya, with humus content up to
2%. Today, this type of soil has been converted into
irrigated grassland in many places [2; 5].

The current state of the plants of the Karadarya
Valley, the preservation of existing species, the
identification of medicinal plants, the uniqueness
of the Karadarya plants and various other impor-
tant aspects are extremely interesting. Plants of the
Karadarya Valley are disappearing due to the devel-
opment of the area as cultural lands by the popula-
tion. The conservation of existing species in this area
is becoming a topical issue. Plants of the Karadarya
Valley are disappearing due to the development of
the area as cultural lands by the population. The con-
servation of existing species in this area is becoming
a topical issue.

In the mountainous part of the Karadarya, the
air temperature is much lower, on the contrary, the
amount of precipitation increases, as a result of
which specific plants, various shrubs and trees form
forests [1;2].

Karadarya is one of the largest rivers in the Fer-
gana Valley, where the plants that grow there are
adapted to grow in the sernam (mesophyte) region
of the river basin [1; 2].

Many tugai forests have been formed in the river
valley, of which very few remain today. However, the
remaining plants in the area raise hopes that the tugai
forests will be rehabilitated.

When we say tugai and tugai forest, the local
people understand the places near the rivers and
the plants that grow there [1, 162; 4, 54]. In many
places, tugai forests consist of trees, shrubs, semi-
shrubs, and grasses growing together. Occasionally
there are liana plants. Tugai forests are found along
the rivers of Central Asia, including the desert region
of Uzbekistan. But its main area is associated with
the middle and lower reaches of rivers. In the moun-
tainous region, such areas form a thin riverbed. On
the banks of rivers flowing through mountain ranges
and streams, a variety of plants grow in abundance,
including trees, bushes, and shrubs. Such as willow,

poplar, birch, spruce, hawthorn, spruce, and occa-
sionally walnuts, apples, jiida grow there. In addition,
shrubs such as dog-rose, barberry are also common.
In these places, agrostis, rhizome, sagebrush, hemp,
sedge, mint, etc., from annual and perennial plants,
form grass on the banks of rivers. The tugai in the
hilly region cover a much larger area. Because some-
times when water comes and rivers overflow, they
expand and water comes out to the shores [1; 4].

Later, the waters recede, and the rivers flow in a
narrow stream, forming tugai forests on its banks. In
the tugai in this region, shrubs and shrubs (juniper,
turangil, willow, chakanda, yulgun) grow more than
perennials, such as jiida, white lily, covares. In addi-
tion, there are many plants from the family of alfalfa,
licorice, various astragalus and wheat [1; 4].

Rocky areas are also found in the upper regions
of the tugai, consisting of gray and brown soils. Fer-
tile soils are used for agriculture, to some extent as
pastures for livestock.

Due to the proximity of the tugai to the river
banks, the vegetation growing there is very diverse.

The following tugai plants can be found on the
banks of the Karadarya.

Eliagnus Angistifoliya, Populus diversifoliya, Pop-
ulus pruinosa, Salix songorica, Salix Wilhelm jana,
Fracsinus turkistanica, Hippophae rhamnoides, Clema-
tis orientalis, Holemodendron holidendron, Lycium L
rufhenicum, Tamarix romosissima, Tamarix hispida,
Tamarix Laxa, Clycyrihza glabra, Capparis spinoza,
Alhagi sparsifolia, Alhagi Kirhizorm, Phragmites com-
munis L. Trin, Tyrha Laxmanni, Imperata cylindrical,
Trifolium Pratense, Equisetum orvense, Cennodom Da-
ktelon, Mentha oriatica, Plantago major L, Plantago
Lanciolota, Apocynum lancifolium Rus, Karelinia caspi-
ca, Aeliropus litoralis, Artemisia ferganensis, Cichori-
um intybus, Zygophyllum fabogo, Asparagus persicus,
Lepidium latifolium, Dadortia orientalis L, Saccharum
spontaneum, Urtica urens, Tifa minima, Potamogeton
natens, Potamogeton hodosus poir ex Lam, Erianthus
ravennae, Bithens triopatra, Hordeum bulbosum, Poli-
gonum gidropiper, Oryzoides Avd Koss, Juncos gerar-
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ECOLOGY AND FLORA OF KARADARYA VALLEY

dii, Cipperus orizoides and many other species are the
main constituents of the river valley flora.

At present, most of the land in the valley is be-
ing developed and crops of high importance to the
farm are being cultivated. Lands in the river basin
are being developed even in the old riverbeds and
various cultural crops are being planted. Neverthe-
less, in the Karadarya basin there are many wild
species of plants that still grow naturally. If we study
the importance of these wild species on the farm,
some of them are at a higher level than the culti-
vated plants. Nevertheless, in the Karadarya basin
there are many wild species of plants that still grow
naturally. If we study the importance of these wild
species on the farm, some of them are at a higher
level than the cultivated plants. Unfortunately, the
number of some medicinal plant species has greatly
decreased. For example, plant species such as Hip-
pophae rhamnoides, Rosados, Glycyrhiza glabra are
very rare now [3; S].

The following is a discussion of the importance
of some wild species in the Karadarya basin [1; 3].

Eliagnus Angistifoliya — The fruits are sweet, bit-
ter and edible. As the body is thorny, it is danger-
ous as a fuel for the locals, it is used as a wall around
the garden. It is a quality fuel in remote villages and
neighborhoods.

Populus diversifolia — this wood is used as a build-
ing material.

Salix songorica, Salix Wilhelm jana. The locals
transplant them by the roots and use them as living
walls and baskets, nacelle, fences.

Hippophae rhamnoides — the fruit of the plantis a
very valuable medicine. It is an effective remedy for
various internal diseases, diseases of the esophagus,
stomach and intestines. The leaves of the sea-buck-
thorn plant are used in the treatment of various skin
diseases.

Holemodendron-holidendron — this thorny shrub
grows in groups in the drier parts of the riverbed, on
the gravelly hills. From them the locals make barns
where cattle cannot pass. It is also used as a broom

to sweep the hay under the cattle and to clean the
scattered grain from the straw fields.

Tamarix romosissima — this plant, since ancient
times, has been made of whip stalks, sticks, because
their stems are stiff. As firewood, fuel is prepared.

Tamarix Laxa — The plant can be propagated as
an ornamental plant because of its beauty.

Glycyrhiza glabra - scientists have shown that the
sweetness in the root of this plant is several times
sweeter than sugar. Sweetheart is a valuable medici-
nal, fodder plant.

Capparis spinosa— in some places covares is con-
sumed as much as melons. Its buds and fruits and
now sprouted twigs can be eaten with vinegar as a
spice. Oil can be extracted from the seeds. Locals
use covares fruit to treat various ailments, including
gum and toothache.

Alhagi sparsifolia— this plant has medicinal prop-
erties in addition to being a fodder, wood fuel. Very
rich in honey.

Phragmites communis L. Trin— The cane is a good
food plant in the spring for cattle. During the sum-
mer, the animals eat only its leaves because the stem
is woody. High quality silage can be obtained from
these plants. The cane is dried and pressed to the roof.

Turha Laxmanni— This plant is used for fodder,
mats, chestnuts, rough palaces.

Cennodom Daktelon— This plantis used as fodder
for cattle and sheep. Grass is used as a natural rug for
playgrounds.

Mentha oriatica L— is an essential oil plant that
belongs to the group of meadow plants. This plant is
made from young grasses and eaten. Tincture is an
effective remedy for nervous disease.

Plantago major L— it is a valuable medicinal plant.
In the treatment of liver disease in humans, the juice
extracted from this plant “Rliantaglutciline” is sold
in pharmacies.

Cichorium intybus— is a medicinal plant. The roots
and stems are rich in alkali. It is therefore registered
as a medicinal plant.

Urtica urens— this plant is rich in vitamin C.
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Tifa minima— This plant is well eaten by cattle and
sheep. A variety of baskets, buckets, boxes are made.

Bithens triopatra — this plant is a valuable medici-
nal plant. Children with high temperature, or cov-
ered with eruption are bathed in cold boiled water
with bur-marigold [4; 6].

Conclusion

The Karadarya River, which flows through the
Andijan region of the Fergana Valley, has different
geographical structures, different natural zones, dif-
ferent soils across zones.

The soil of the tugai consists of gray and brown
soils. Rocky areas are also found in the upper regions.

Specific plant species are distributed in the
Karadarya basin. In the upper part, tree shrubs are
more common, while in the middle and lower parts,
perennial grasses are more common.

The current ecological condition of the
Karadarya basin is in poor condition. Existing natu-
ral tugai and lakes are being destroyed and turned
into cultural crops. The result is the application of
various chemical mineral fertilizers to the soil; the
use of toxic chemicals against wild plants is dis-
rupting the natural ecosystem of various industrial
wastes.

It is necessary to emphasize the importance of
Karadarya plants in the economy, the importance of
rare medicinal plants such as sea-buckthorn, covares,
buckhorn plantain, mint and other plants.

In the continuous study of the flora of the
Karadarya basin, in solving problems of nature pro-
tection, it is necessary to follow the norms of using
the natural plant resources.
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Abstract. This article analyzes the specific features of folklorism at the stage of origin and for-
mation of this method in theatrical art of Belarus (from 1850s to 19505s). The idea of the authors’
approaches to the use of folklore manifestation methods is defined, which predetermined the ways

of further development of folklorism up to the early 1990s.

Keywords: folklore; folklorism, theatrical art.

As the most unique and rich layer of national
culture, folklore has a potential for artistic creation,
which is realized in the process of its embodiment in
the art. Folklorism as a method of embodiment of
the Belarusian traditional folk art has been actively
used in all forms of art for many centuries. This ap-
proach to comprehension of our ancestral heritage
is also prominent in theatrical arts. In this context,
the aim of this article is to reveal the specific features
of folklore traditions embodiment in the theatrical
art at the stage of origin and formation of folklorism
as amethod.

The first rare examples of Belarusian folklore
traditions embodiment date back to the second half
of the XIX century. For example, in the play “Sjal-
janka”, which was staged in 1852 by Vincent Dunin-
Marcinkievi¢ himself, in addition to proverbs and
sayings, organically intertwined in the fabric of the
literary source, as close to the authentic material, the
Belarusian folk songs “Jak pajsot Za na$ kaval’, “Ja
cyacerku zlavit, uh ja”, “Hadzi, dzetika-¢arnabretika”

and Mjacelica dance with chastushkas were staged.
Researchers give other examples as well. For ex-
ample, in the 1870s, some performances featured
Belarusian folk songs, while some Russian-language
productions used traditional folk proverbs and say-
ings of the Belarusians, which was extremely risky in
the face of severe oppression and censorship by the
tsarist authorities, but demonstrated the civic stance
of the authors and performers [ 1, 138].

After the revolution of 1905-1907, the tendency
to turn to folklorism as a method became even more
stable, which was caused by the emergence of an-
other wave of national and cultural revival, one of the
symbols of which was the Belarusian parties, dating
back to traditional folk games with songs and dances.
These evenings of the Belarusian culture were built
on the principle of synthesis of stage action and,
along with the dramatic productions, which became
dominant over time, included blocks of folk songs
and dances. So, at a party, which was organized by the
Nasha Niva newspaper in Vilno in February 1910,
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choir led by L. Rogovsky performed interpretations
of the Belarusian traditional folk songs “Camu z mne
ne pec¢’, “Oh, ty dub”, “Pryljaceli gusi’, “Dyj kudy 2
ty, dub zjaleny”, and I. Buinitsky’s dance group per-
formed “Ljavonicha”, “ Mjacelica”, “Jurka” and “Ve-
rabej”. However, the researchers emphasize that if at
the first parties folk songs and dances in relation to
the performance were an independent section of the
program, over time they merged with the dramatic
action [1, 142-150]. In these projects, in addition
to the song and dance, the embodiment of folklore
traditions was reflected in the design of the stage and
in the interpretation of stage outfits in the Belarusian
authentic structures of the regions from which those
folklore pieces have originated. It is noteworthy that
often the spectators themselves came to the evenings
of Belarusian culture in authentic costumes. There-
fore, the interest in Belarusian oral folk art stimulated
the emergence of groups that adhere to the principle
of the most accurate reflection of the original folk-
lore source in the process of its stage embodiment.
It should be noted that the form and content of the
stage action borrowed from the Belarusian parties
was taken as a basis for the performances of the
troupe of I. Buynitsky, the mobile troupe of V. Gol-
ubok, the First Association of Belarusian Drama and
Comedy and other groups.

In the 1920s, the folklore traditions of the Belar-
usians formed the basis of many plays of Jetiscihniej
Mirovi¢ on the stage of the Belarusian State The-
atre (“Na Kupalle”, “Vjaselle’, “Maseka’, “Kastus
Kalinoiiski”, “Kaval-vajavoda’, etc.). It is noteworthy
that for some plays fielded ethnographic expeditions
to find the necessary material at the preparatory stage.
For instance, in the course of work on the play “Na Ku-
palle” (1921) traditional folk costumes and household
items were brought from Slutskiy district, and for the
play “Maseka” (1923 ) the necessary authentic material
was found in Mogilev region [1, 211-212]. Mirovi¢’s
productions widely represented the arrangements of
Belarusian folk melodies, folklore elements enriched
the scenography, and according to the director’s con-

cept, episodes with the stage embodiment of Belaru-
sian traditional folk rituals (the plays “Na Kupalle” and
“Vjaselle”) were introduced. It is noteworthy that the
Belarusian State Theater, along with the dramatic com-
pany, included a choir, orchestra and ballet, which in
addition to participation in the performances had its
own concert repertoire. For example, the ballet com-
pany under the direction of Konstantin Andreevich
Aleksyutovich in 1927 on the stage of the Bolshoi The-
ater in Moscow presented to the audience stage ver-
sions of the Belarusian traditional folk dances “Ljavoni-
cha’, “Kryzac¢ok”, “Tatikac¢yki” and “Jurachka” It should
be noted that at the initial stages of K. Aleksiutovich’s
work in the Belarusian State Theater (later — the First
Belarusian State Theater), the dance folklore in the
performances of the theater and solo programs of the
ballet company was embodied as close as possible to
the authentic original source, but gradually the chore-
ographer began to focus on the artistic development
of folklore [2, 98]. In this regard, we should note that
the trend of active transition from the minimal stage
adaptation of folklore material to its artistic processing
in the work of art was clearly expressed in the period of
formation of folklorism as a method.

Addressing folklore was typical for the produc-
tions of other Belarusian theaters. For instance,
based on Belarusian folk songs, riddles, fairy tales
andlegends, in 1939 on the stage of the Youth The-
atre Mirovi¢ staged the play “Cudo tinaya dudka”
As an example, we will also give the performances
“Vecar belaruskich vadevilyati” (The Second Be-
larusian State Theatre, directed by P. Molchanov,
1936), “Salavey” (The First Belarusian State The-
atre, directed by L. Rachlenko and L. Rakhlenko).
Litvinov, 1937), “S¢asce paeta” (Janka Kupata Na-
tional Theatre, directed by I. Sudakov and P. Su-
shko, 1952), “Raskidanae gnjazdo” (Yakub Kolos
Belarusian State Theatre, directed by A. Skibnevsky,
1951), etc.

Speaking about the expression of folklore tra-
ditions on the Belarusian stage, one cannot help
mentioning the performances-brands “Nescerka”
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and “Patlinka”. These performances are still present
in the theaters where their premieres took place.
For example, in 1941 on the stage of the Second
Belarusian State Theater (now the Yakub Kolas Na-
tional Academic Drama Theatre) director N. Loi-
ter based on the authentic traditions of Belarusians
created the play “Nescerka” In this play, folklorism
as amethod emerged in of Belarusian folk songs ar-
rangements and dances into play (“Ljaceli gusariki
ceraz sad”, “Ljavonicha’, etc.).), stylization of folk-
lore elements at the scenography level (imitations
of a wedding towel on the frontal stage curtain,
cross embroidery on the back background curtain,
etc.), motifs of the school theater intermedia, stage
embodiment of the traditional Belorusian wedding
(Vyaselle) and a scene of a harlequin (skomorokh)
with a bear. Folklorism as a method closer to the
Belarusian authentic traditions was represented in
the play “Paulinka” staged in 1944 on the stage of
the First Belarusian State Theatre (present name —
Janka Kupata National Theatre). The musical de-
sign of the play is based on the arrangements of
Belarusian folk songs and dances (“Pajshoit mily
luzkam”, “Aj, u baru, baru”, “Camu 2 mne ne pe¢’,
“Ljavonicha’, etc.). In the scenography the appeal
to folklore is expressed even before the beginning of
the stage performance — the thin and transparent
sheer curtain depicts stylized Belarusian ornament.
All the action takes place among the decorations
of the interior of the village house, which is deco-
rated with towels and curtains with embroidery.
Close to the canons of traditional folk culture are
the stage outfits of the acting characters in the play.
In addition, in one of the scenes of the play, typi-
cal household speeches can be heard. For example,
Alzhbetta Krynitskaya, despaired and outraged by
her husband’s behavior, rants in a typical manner of
that time (this heroine’s acting technique is more
than a decade old, yet it is still used by contempo-
rary performers).

During the period of formalization of folklor-
ism as an independent phenomenon of landmark

was the staging of the first national ballet “Sala-
vej” (1939, composer M. Kroshner, ballet master
A. Yermolayev) on the stage of the National Op-
era and Ballet Theatre, choreography of which was
a mixture of folklore and academic language of
dance. As a result of subtle stylization and infus-
ing the traditional form with new content, a lan-
guage permeated with the intonations of folk dance
was created, which combined the ethnic original-
ity and synthesis of the academic dance language
[1, 578]. In the following national ballets (“Knyaz-
vozera” (1949, composer V. Zolotorev, ballet mas-
ter K. Muller), “Padstaiinaya njavesta” (1958, com-
poser G. Wagner, ballet master K. Muller), etc.)
the authors repeatedly used and developed artistic
techniques found by A. Yermolaev in the ballet “Sa-
lavej”. Thus, in the production of “Knyaz-vozera’,
folklore traditions are embodied in the plot based
on traditional folk legends of Polesie, in the intro-
duction of motives of the Kupala rite, in the stage
embodiment of traditional folk dances of the Be-
larusians, etc. As Y. Churko notes, from the point of
view of using folklorism as a method, the director’s
work on embodiment of round dance genre is of
interest [2]. Mermaids’ scene uniquely combined
elements of traditional folk round dance and classi-
cal ballet waltz, resulting in the first mass dance “on
the toes” on the professional stage with the Belaru-
sian national image. Later, in another version of the
ballet, K. Muller has also successfully implemented
the stage embodiment of the Belarusian folk dance
“Jurac¢ka’, synthesizing it with elements of virtuoso
toe dancing.

Therefore, it is obvious that at the stage of ori-
gin and formation of folklorism there was a gradual
transition from the method according to which the
folklore material was represented as close as possible
to the authentic material, to the method based on
its essential artistic treatment, which determined the
ways of development of this phenomenon in the di-
rection of academicization of Belarusian folklorism
up to the early 1990s.
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spiritual and secular meaning of the court theater.

Exploring the origins of the rise and fall of the
Byzantine theater is a difficult task. On the one hand,
the Byzantines carefully preserved the legacy of their
predecessors: the revelations of the holy fathers and
classical “Hellenic” literature. Indirectly, this testifies
to the existence of archives and libraries in Byzan-
tium. On the other hand, the number of archival doc-
uments, one way or another, covering the theme of
the court secular theater in any form, is a small part,
and the surviving texts provide scant information.

According to the famous sinologist, Professor
Wolfram Eberhard, the theater originated in sacred
dance, mimetic (imitative) and agonal (adversarial)
functions are associated with dance. This trend can
be traced in the theatrical traditions of many cultures
and ethnic groups: India, China, Japan, Indonesia,
Turkey and Iran [1]. Many scientists and philoso-
phers viewed dance as a meaningful ritual action,
prayer in motion, a sacred ritual, a theatrical perfor-
mance that permeates the whole world.

The desire to unite with God through dance was
present in primitive culture, in the pagan mythology
of Egypt, Greece, ancient Rome and India. Paganism
and the Sacred Dance are at the same time a sacri-
ficial ceremony, prayer, a connection with the past,

that the imperial palace was an ideal environment for
dancing at the most refined level. The Christian tra-
dition borrowed the tradition of sacred dance from
the Jewish people, for whom dance was an important
part of religious life.

Many historians consider the church’s limiting
influence on dance, but archival research indicates
that the Church actually created the conditions for
social and religious dance to flourish.

We should especially note the special attitude to
dance as an integral part of the court theater art of
Byzantium.

At the end of the 1st century BC, the Roman the-
ater associated with the staging of traditional classi-
cal drama (tragedy, comedy) enters a phase of decay
and is associated with licentiousness, vulgarity and
wasting time. A negative view of the theater is dom-
inated by many scholars and writers, a prominent
representative of whom is the ancient Greek writer,
historian and “last Hellene” Zosimus [2]. In the 4
century, the influential John Chrysostom Archbish-
op of Constantinople attributed such features to the
theater as immorality and cynicism. According to the
Church Fathers, song, music, play posed a danger to
a peaceful family life [3].
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Both the Western and subsequently the Eastern
Roman Empire, represented by the clergy and the
Church Fathers, tried to ban the theater, condemn-
ing it for its pagan roots. However, soon the Eastern
Orthodox Church, having signed in the actual in-
ability to ban entertainment, tried to take the initia-
tive into her own hands, to cleanse and spiritual-
ize the vicious essence of theatrical art and dance.
So, dances, which received the approval of the
church, were group processions or round dances
in which men, separated from women, performed
solemn and befitting movements of the moment. It
looked like a Christian rethinking of pre-Christian
holidays and symbols. The Roman scientist Varro
Reatinsky saw the meaning of dance in Christianity
in the following: “The meaning of dancing at reli-
gious festivals is that, according to our ancestors, no
part of the body should remain aloof from religious
sensations” [4, 175].

Both critics and defenders of theatrical art left
to posterity valuable information about the theater.
There are several classical sources that historians rely
on when discussing the origins of theatrical perfor-
mances and dances. These include Lucian with his
treatise “On the Dances” [S] and the historian Ti-
tus Livy with the large-scale work “History of Rome
from the Founding of the City” [6]. The historian
Titus Livy believed that theatrical performances first
appeared in Rome around 400 BC: “Since neither
human understanding nor divine help softened the
merciless pestilence, superstition prevailed in souls,
and then, as they say, in search of ways to appease
the wrath of heaven, stage games were instituted —
an unprecedented business for the military people,
because until then the only spectacle was running in
the circus” [6, 323].

The author of the book “Sexual Life in Ancient
Rome” Otto Kiefer wrote: “... the Romans, by their
very nature, had no artistic origin. They did not un-
derstand the true essence of dance, this aimless ac-
tivity, and the Greeks, with their innate artistic flair,
indulged in dancing as complete artists” [4, 166].

However, after the end of the first Punic War in
Rome, dances are rapidly gaining popularity.

The ancient Roman writer and philosopher Am-
brose Theodosius Macrobius notes: “In the era of the
highest morality, between the two Punic wars, free-
born citizens, even the sons of senators, went to dance
schools and learned to dance and shake tambourines.
I am ashamed to admit that even the matrons saw
nothing indecent in dancing. On the contrary, the
most respected were interested in them, although
they did not strive to become experienced dancers”
[7, 14]. Publius Cornelius Scipio, Roman military
commander and politician, who once went to such a
school and saw more than fifty young men and women
there. Among them was a twelve-year-old boy, the son
of a candidate for magistracy: the boy performed “a
dance with tambourines, which even a shameless slave
cannot adequately perform” [8, 36].

The ancient Roman historian Ammianus Marcel-
linus, a Syrian Greek by origin, noted in the middle
of the 4th century: “...
famous for their serious attention to science, are im-

even a few houses, formerly

mersed in the fun of shameful idleness, and songs
and loud ringing of strings are heard in them. Instead
of a philosopher, they invite a singer, and instead of a
rhetorician — masters of amusing affairs. Libraries are
locked forever like tombs, and hydraulic organs, huge
lyres the size of a cart, flutes and all sorts of bulky
instruments of acting equipment are being erected
... women “slide their feet on the stage in a variety
of figures, depicting countless scenes that are com-
posed in theatrical plays” [4, 169].

It should be noted that in Rome in the III century,
the pyrrhic dance became extremely popular. The an-
cient Roman writer of the 2™ century AD Apuleius,
the author of novels written in Latin, wrote: “Young
men and women, shining with the first color of youth,
beautiful in appearance, in smart costumes, with beau-
tiful gestures, moved back and forth, performing the
Greek pyrrhic dance: in beautiful round dances they
intertwined in a full circle, then converged in a wind-
ing ribbon, then joined in a square, then scattered in
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groups apart. But then the sound of the trumpet rang
out and put an end to these complex combinations of
convergence and divergence. The main curtain came
down, the screens were folded, and the stage opens
before the eyes of the audience” [4, 49]. Thus, the
pyrrhic dance embodied the main action of the pan-
tomime, in its manner and style of performance, very
reminiscent of modern ballet.

The author of the novel, Otto Kiefer, believed
that in the Roman Empire, prior to its division into
Western and Eastern, theatrical performances were
conventionally divided into three groups: atellans,
mimes and pantomimes proper. The Atellans (fa-
bulae Atelannae) were a South Italian farce, crude
and obscene in content. Mimes (mimos in Greek
means imitation) supplanted Attelan, but differed
little from them and staged scenes replete with ob-
scenity, intrigue and erotic elements. Actors took
part in short scenes with masks or without masks,
depending on the storyline, women participated in
the performances. The dance formed the core of the
performance and was unlike any previously known.
The actor accompanied the monologues with beauti-
ful and smooth movements of the hands and body,
and the dancer, who was on the same stage, comple-
mented the action with a dance comic set to music
or choral accompaniment [4].

However, after a while, the actors ‘long and often
meaningless monologues ceased to be practiced, and
the actors’ remarks sounded less and less frequently.
Dancers begin to dominate the stage, expressing
their feelings in the element of movement. This is
how pantomime was born. The word “pantomime” is
also Greek, however, according to the ancient Greek
writer Lucian of Samosaat, it was widely used by Ital-
ians. The origins of pantomime undoubtedly lead
to pagan religious rituals. Researcher E. T. Kirby is
convinced that masquerade plays, pantomimes and
other dress-up performances are a fusion of shaman-
ic substratum and primitive folk customs [9, 285].

Greek pantomime was represented by a “danc-
er” or “tragic dance actor”. The Greek performer

sought to express his commitment to Greek tradi-
tions through dance and music. Pantomime, as a
form that took shape in Rome, is difficult to sepa-
rate from other theatrical performances precisely
because of the wide variety of forms of dance. These
include cult dances, sometimes associated with
the Greek god Dionysus, military dances, dance
genres — round dance, sacred religious dances.
However, there are a number of distinctive mo-
ments of pantomime, which include the actor’s
attire (a cloak and a silky tunic that reached the
ankles), the accompaniment of an orchestra, which
included pipes, flutes, trumpets, cymbals, chorus,
as well as masks that completely or partially cov-
ered face. The wooden ratchet (scabellum) attached
to the musician’s leg was of particular importance.
The time allotted for the performance was calcu-
lated in hours, since the dancers had to change their
clothes several times. Mimes wore masks, and solo
performances of dancers with masks only became
fashionable after the 5™ century, at a time when the
Western Roman Empire fell. The most popular form
of pantomime is performed by the Roman dancer
Piladus of Cilicia, who is credited with leading the
way in solo pantomime performances. The famous
Roman dancer Batill of Alexandria entertained the
audience with other subjects: to the endless ap-
plause of the audience, he easily transformed into
a goat-footed satire [10].

Many Roman and Greek philosophers such as Lud-
wig Friedlander in his work, “Roman Life and Manners
Under the Early Empire” [11] rhetorician Libanius in
his speeches, the ancient historian Zosimus considered
pantomimes as a sign of immorality in society.

In Byzantium, which in every possible way em-
phasized its succession to Western Rome, panto-
mimes became widespread and were popular in dif-
ferent parts of the empire. The pantomimes of the
East and the West are related not only by the phe-
nomenon of division into comedy and tragic, but
also by plots, which were mostly borrowed from
ancient Greek myths [12].
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The defining criterion of pantomime in Byzan-
tium was entertainment. In pantomimes, jumps,
imitation of wrestling, prolonged freezing and even
somersaults were implied. And yet, a distinctive fea-
ture of pantomimes is their “accuracy” in imitating
the depicted character. In this action, the dancer’s
hands were of paramount importance, the hands
were supposed to “speak” and “enchant”. The mask
completely (sometimes partially) covered the face,
and its image was supposed to help reveal the char-
acter of the character. A feature of Byzantine masks
in late pantomimes are masks with long strands of
natural hair [12].

Dramatic dance formed the basis of tragic pan-
tomime and was extremely popular in Byzantium in
the early Middle Ages. The researcher J. Jory noted
that if a contemporary, during the early Middle Ages,
was invited to a Byzantine theatrical event, it is more
likely that such a performance would be called a pan-
tomime [13, 57-66].

It is generally accepted that the pantomime, set
on a mythological plot, and performed through the
prism of dance, was performed to the accompani-
ment of a choir, and a dancer’s obligatory attribute
was a mask, which he could change several times
during the performance, if the plot required it.

The Church openly opposed pantomime as a
kind of theatrical art. The church associated the-
atrical art with the pre-Christian idea of the world
and man, considered the theater a relic of the pagan
world and fought resolutely against it.

In 425, the Church succeeded in banning dancing
and performances on Sundays and major Christian
holidays. [15, 39-45]. In 692, the Quinisext Coun-
cil, held during the reign of Justinian II and charac-
terized by extreme conservatism, in fact banned the-
ater, festivals and all such events and decided to treat
theater as a form of paganism. However, there are
good reasons to believe that the ban did not achieve
its goal. In Byzantium theyloved holidays and enter-
tainment. Weddings, fairs, theatrical performances,
acrobatic horseback riding, as well as dancers, magi-

cians, jugglers and acrobats are becoming a hallmark
of Byzantine culture. The Church failed to finally
convince even faithful Christians to abandon the
theater and from participating in “bacchanal” carni-
vals and processions. In general, the hostile attitude
of the church, which viewed entertainment from the
perspective of pagan traditions, had a negative im-
pact on the evolution of the Byzantine theater [15].

The pantomime broadcast the traditions of the
Roman theater, multiplied by the cultural traditions
of Byzantium itself. The performances consisted of
short monologues or dialogues on themes taken
from mythological plots, everyday life or sacred
texts, that is, the pantomime was clothed in verbal
form and, in fact, resembled a musical theatrical
performance, where plasticity and movement were
taken as the basis. Monologues and dialogues, in one
form or another praising the virtues of the emperor,
were accompanied by the sound of instrumental mu-
sic, dancing and singing. It is significant that several
times pantomimes were staged in St. Sophia Cathe-
dral at solemn ceremonies [12].

Pantomime remained quite popular until the
6th-7th centuries. Since the 7* century, pantomime
has lost its well-recognizable shape. The theater of
pantomime, in the form in which the ancient Greeks
and Romans knew it, actually died in Byzantium in
the process of a long, complex and multifactorial
transformation.

Byzantine diplomacy played a significant role in
the development of a secular spiritual theater within
the imperial palace. Byzantine diplomacy was so effec-
tive that many historians tend to view the successful
diplomatic activity of emperors and other Byzantine
officials as a key element that explains the empire’s
millennia-long existence. The Imperial Palace, with
its imposing architecture, was a public monument de-
signed to thrill the viewer into the might of the state
and its august ruler, while at the same time allowing
the mere mortal to feel pride at the mere sight of the
imperial palace. The Byzantine Palace was a huge the-
atrical stage, awe-inspiring and admirable for those
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who crossed its threshold. Until the 12" century, the
Grand Palace served as the imperial residence and was
a privileged place to receive foreign delegations sent
to Byzantium to solve complex political issues. The
Book of Ceremonies, which codifies the protocol used
in the palace in the mid-10th century, informs histo-
rians of a certain official standard for receiving emis-
saries [ 17]. This standard was largely developed from
magnificent techniques involving large-scale theatrical
performances. Receptions were given, in particular,
on the occasion of the arrival of representatives of the
Cordoba Caliphate, as well as a delegation led by Prin-
cess Olga of Kiev. Thus, the theater was both opium
and a form of propaganda. It can be argued that with
the decline of the pantomime genre, theater in Byz-
antium did not die. He moved to the hippodrome, to
the imperial palace, to aristocratic literary clubs, where
poems, dialogues, and performed plays were accom-
panied by music, songs and dances.

During the heyday of the Empire, court culture
was reduced to carefully orchestrated secular-spiri-
tual performances prescribed for special occasions. It
was important for the Emperor to show that “power
can be exercised in divine harmony and order”, and
“the empire thus reflects the movement of the Uni-
verse in the form in which it was created by the Cre-
ator,” according to the records of Constantine Por-
phyrogenitus in the Ceremonial Book [18] special
clothing for different social groups, for example, at a
dinner given in honor of an emperor or empress, vari-
ous groups of officials performed ceremonial dances,
one group wearing “blue and white, short sleeved
clothing with gold ribbons and ankle rings. In their
hands they held what is called phengia”, the second
group actually performed the same actions, but in”
clothes of green and red colors with gold stripes.
These colors were the hallmarks of the old aristo-
cratic groups. Having danced three times, everyone
stands at the foot of the emperor’s table. Then the
singers sing: “Lord, strenghten the Empire forever”,
and the people sing three times: “Lord, strenghten
the Empire forever” [19,227].

In the story of Constantine Porphyrogenitus, the
celebration dedicated to the name days of the emperor
or empress resembles a ballet with an oratorio rather
than an ordinary dinner. Some researchers believe that
the dignitaries of the court dances were more like a re-
strained “stylized walk”. However, enamel plaques on
the Byzantine Holy Crown of Hungary, circa 1050, de-
pict female dancers with their arms raised above their
heads and their legs abruptly pulled back, swinging
long strips of cloth over their heads [20].

Physician Sharaf al-Zaman Tahir al-Marwazi,
author of The Nature of Animals, wrote: “In the
morning the king comes in [to the imperial box
overlooking the Hippodrome] with his intimates
and servants, all of them dressed in red. He sits on
an eminence overlooking the place and there appears
his wife called dizbuna (Greek despoina, mistress)
with her servants and intimates, all of them dressed
in green and she sits in a place opposite the king.
Then arrive the entertainers and players of string in-
struments and begin their performance” [21,170].

John Ash, author of The Byzantine Journey,
notes: “The refectory was decorated with mosaics
and frescoes, stucco, ceramic vessels and carpets ...
The Roman custom of reclining on a bed was forgot-
ten in the 10th century, and guests, whose number
could reach forty, sat around a round or a rectangu-
lar table inlaid with marble, gold, silver and ivory”
[19, 286]. Such feasts often served as a breeding
ground for gossip and intrigue, against which the
Byzantine moralists sharply rebelled, and they also
turned out to be an arena for serious conversations
about literature, philosophy and theology as well as
a place for presenting new literary and musical com-
positions. Thus, musical theatrical performances, as
well as gatherings of the noble men of Byzantium,
became the prototype not only of the Parisian salons
of the 18th century, but also of the court mask in
England in the first half of the 17" century.

Refined theatrical performances become an in-
tegral part of imperial ceremonies. It is interesting to
note that Emperor Michael III the Drunkard person-
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ally took part in theatrical performances. The use of
sharp satire directed against the Church gave a special
piquancy to this story [14]. Ultimately, the Church
establishes a special relationship with the theater,
both direct, aimed at creating a religious drama, and
indirect, where the liturgy was based on the principles
of theatricality, and the secular theater existed within
the boundaries of the imperial possessions and private
homes of aristocrats. Representatives of the church are
forced to turn a blind eye to the theatrical and musical
performances that took place in the imperial palace.
The content of the plays, as in the pantomimes, was
associated with mythological plots, less often with
events from the lives of emperors. Women were al-
lowed to take part in theatrical performances.

In the Eastern Orthodox Church, the group
dance (Xopos) was encouraged by the church fa-
thers. The theologian of the Eastern Orthodox
Church Gregory Nazianzen strongly advised to
perform triumphal round dances in honor of God.
Basil the Great and Bishop John of Constantinople
blessed the parishioners to perform round dances
(Xopos). Eusebius of Caesarea described an act in
which true Christians performed a dance in honor
of God. “Everything was filled with light, and it was
with smiling faces, sparkling eyes that they looked at
each other, barely lowering their eyes, with dancing
choruses, hymns in cities and villages, they honored
God, the sovereign king” [22, 620].

The Byzantine historian and writer Eustathius
of Thessalonica mentioned a dance that began in a
circle and ended with a meeting of dancers, when
the dancers did not dance in a circle, they raised
their arms high or waved them left and right. They
held a scarf in their hands, and their long sleeves ac-
centuated the beauty of their movements; often, the
dancers performed a song at the same time or impro-
vised on the move, sometimes repeating the words
in unison. At the end, the audience could join the
general dance, which symbolized unity. Professional
singers and musicians themselves composed poems,
which they recited between dances [23]. Byzantine

dances were performed at banquets for the emperor
and his guests. The circle served as the basis for the
compositional construction of dances. The estate-
hierarchical position of the aristocratic nobility in-
fluenced the arrangement of the dancers. Gothic
dances were also performed in the Imperial Palace
and were an example of exotic dance along with tra-
ditional Byzantine dance elements. Dances in secular
places also included sexually obscene dances such as
cordax and were performed until the 15th century.
Much of the information about Byzantine dancing
comes from the admonitions of the church fathers
who openly opposed dancing. However, the rhetori-
cian Libanios, the scientist, Byzantine monk Michael
Psellos, the writer and historian Niketas Choniates,
on the contrary, came out in their defense, which is
confirmed by published speeches. Examples of danc-
es in sacred places (churches) are the weeping dances
(moirologia), which were eventually allowed to be
danced using circular movements in the narthex of
the church, or, for example, the Isaiah dance, asso-
ciated with the Byzantine marriage ceremony and
performed in the church. The founder of Byzantine
ethnography, Phaidon Kukules, in the voluminous
work “Byzantinon bios kai politismos” also mentions
dancing in the church or in the narthex of churches.
On Easter, women gravely led round dances in the
narthex of churches; on Christmas, parishioners
danced in masks in the immediate vicinity of the
church [25, 425, 493 ].

Thus, the dance carries a sacred and spiritual
meaning and does not lose it after the fall of Byzan-
tium, strengthening in Europe and England in the
court culture of the Renaissance.

Conclusions

Pantomime, as a form of theatrical art, which has
an ancient Greek origin, was an important element of
the cultural life of the Roman Empire. Subsequently,
the traditions of pantomime were continued in the
culture of early medieval Byzantium. Ultimately, the
aesthetic principles of pantomime played a decisive
role in the emergence of court secular-spiritual musi-
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cal theatrical performances, which are a distinctive
feature of the culture of the Byzantine Empire.

Pantomime was rediscovered during the Renais-
sance in many countries of Western Europe, as well
as England, mainly through the treatise of the an-
cient Greek writer Lucian of Samosata “On Dances’,
which became an extremely popular ancient Greek
writer in the 16®"-17" centuries. The founders of the
ballet and dance concept in the 16™-17" centuries
were deliberately inspired by the example of ancient
Greek pantomime.

In the Middle Ages, the secular-spiritual court
theater of Byzantium broadcasts the aesthetics of the
salon theater, where the discussion of philosophical,
theological and political issues, the presentation of
new musical or literary works becomes a component

of the court theater. Theatrical culture of Byzantium
demonstrates the spiritual and secular principle. The
secular principle manifests itself in solving political
issues during musical and theatrical performances
and at banquets that completed the performances.

The spirituality of the Byzantine court theater
was especially fully revealed in the religious sphere,
in attracting pagans to the side of Christians, in the
reading of odes and panegyrics as part of theatrical
culture, which exalted the emperor claiming to be a
spiritual leader, in emphasizing his divine status, as
well as in the sacred meaning of the Byzantine dance.

Unlike the West, Byzantium never faced the
problem of a deep cultural break with its past. This
influenced the process of formation, prosperity and
decline of the theatrical art.
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HYBRID ALGORITHM BASED ON FISH SCHOOL
SEARCH AND GREY WOLF OPTIMIZER ALGORITHMS
FOR FOOD ENTERPRISE MANAGEMENT

Abstract. The article proposes a hybrid method on the basis of optimization algorithms inspired

by nature for solving problems of food enterprise production process management in conditions of
uncertainty and risk. This hybrid algorithm is based on FSS (Fish School Search) and GWO (Grey
Wolf Optimizer) algorithms. The advantages of algorithm hybridization are the formation of alter-

native solutions to the production management task of finding the desired global optimum within a

reasonable time with avoiding local optimums.

Keywords: enterprise management, hybrid algorithm.

Introduction

Food industry enterprises are of strategic impor-
tance to many countries. Their functioning depends
on the demand of the end user, seasonal fluctuations
of prices for energy resources, raw materials and aux-
iliary supplies. Constant food market competition is
based on the flow of goods from internal and exter-
nal producers. All of the above requires the opera-
tional management of all parts of the enterprise in
conditions of uncertainty and risk, which cannot be
achieved using standard management methods that
lead to the waste of time and cannot ensure real-time
management.

The main task of management is to ensure the
manufacture of products in full and range to meet
the needs of customers for a given time. Such task
belongs to the class of multiobjective NP-hard com-
binatorial tasks [1; 2].

In the article [2], the authors proposed a math-
ematical model of the task of planning contract ex-
ecution and a modified method of an ant colony for
its implementation. But the disadvantage of the pro-
posed approach is the orientation on the execution
of service contracts.

The authors of the articles [3] proposed a hy-
brid planning algorithm based on particle swarm
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optimization and ant colony optimization algo-
rithm. The proposed algorithm does not take into
account economic and social impacts in finding the
optimal plan.

In [4], a critical analysis of common factors that
hinder the planning of various production processes
based on optimization methods has been performed
and approaches to their elimination have been pro-
posed. But the article does not take into account the
specific characteristics of food industry enterprises.

The task of production management using hybrid
algorithms of the inspired by nature remains relevant
despite the fact that solutions using classical, heuris-
tic and evolutionary methods have been considered
by various scientists.

Objects and research methods

The authors offer a new modified method based
on a hybrid of FSS and GWO algorithms. As a math-
ematical model, the authors have taken the models
given in [1; 2]. Depending on the general situation
and trends of the whole enterprise, a task can include
a certain set or all partial criteria [1].

The authors have conducted a number of prac-
tical research on the effectiveness of the proposed
method on the statistical data presented by enter-
prises of the food industry of Ukraine, namely, pasta,
meat processing and dairy production.

Results and its discussion

Let us examine the general application of the pro-
posed algorithm in detail.

Upon receipt of an order, the conditions of its
execution, workload of production facilities, equip-
ment condition, schedule of planned repair and
maintenance works, availability and schedule of re-
sources delivery, possibility of their postponement
or transfer, priority of each order execution, deter-
mine the possibility of full or partial reconfiguration
of the plan are analyzed [1].

Then the orders are classified into groups using
decision tree algorithm. The choice of this algorithm
is justified by its ability to represent objects in the
form of a hierarchy based on classification param-

eters, where each element corresponds to a single
decision tree node [ 5; 6]. By the example of sausage
products manufacturing all orders are divided into
boiled and smoked products, then by the equipment
involved and the type of packaging.

The main operators of FSS algorithm are: the
feeding and the movement operators (movement of
agents). The feeding operator determines how the
agent weight gain is accomplished at each iteration.
ESS algorithm distinguishes three types of movement:
individual, collective-instinct and collective volition.

In case of individual movement, an agent moves
randomly with the same probability in any direction
at a given speed or at a given distance. To be applied
to the task in question, the transition distance acts as
an execution order. Individual movement includes
more than one iteration and is aimed at finding the
optimal solution.

Collective-instinct movement is carried out after
all possible individual movements of all agents. At
each step, each agent takes into account the move-
ment of the entire group, that is, choose the sequence
of tasks in which we get the most benefit.

Collective volition movement is carried out after
instinctive movement. This type of movement con-
sists in shifting all agents in the direction of the current
center of gravity of the population, if the total weight
of the school as a result of individual and collective-
instinct movement increased, and in the opposite di-
rection — if this weight has decreased. Otherwise, the
population expands from the same center of gravity,
increasing its diversification properties.

The authors apply GWO algorithm for collec-
tive volition movement, which copies their hunting
process in nature. According to our task, the pack is
hunting for the victim, which corresponds to the opti-
mal operational plan of execution of orders. Each wolf
pack corresponds to an alternative operational plan at
each iteration. After each iteration for each wolfis cal-
culated value of its alternative operating plan using the
target function. According to the value of evaluation of
each wolfin the pack they are divided into four types:
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alpha — the wolf leader, the evaluation of which is the
optimal solution by specific criteria or evaluation
function; Beta and delta — the wolves driving the vic-
tim, whose evaluation is ranked second and third place
among the best; Omega - all others [9-11]. The first
three types of wolves are fixed in the next iterations
until new alternatives are found that will be better than
the current one or a given number of iterations will be
exhausted. The alpha, beta and delta wolves influence
the formation of omega wolves [11]. The first iteration
use the best options obtained by collective volition
movement as alpha, beta and delta. Using GWO algo-
rithm, we get variants of order execution plans.

The work stops when the specified number of it-
erations is exhausted or when the optimal solution
is repeated during the specified number of iterations.

The authors have compared the proposed hy-
brid algorithm with various algorithms inspired by
nature, using statistical data from the Ukrainian food
industry, namely pasta, dairy processing plants and
enterprises producing sausage and meat products.

According to the results of comparisons, the pro-
posed hybrid algorithm is significantly better in time
expenditure, because all the algorithms are limited

by the number of iterations, and the resulting plan
of order execution will be more optimal with an in-
crease in the number of input data. If we use each
algorithm and its modifications separately, the search
time increases as the task size increases.

For example, in comparison with GWO algo-
rithm, the algorithm in question finds a better so-
lution with the selected input data of 200 or more
orders 40% faster.

Conclusion

The article proposes a hybrid algorithm based
on the FSS and GWO algorithms to solve the multi-
objective problem of food enterprise management,
specifically, the formation of a plan of manufactur-
ing products on order. Application of the proposed
algorithm allows you to form new plans and to re-
configure existing ones in a short time.

The proposed hybrid algorithm will be included
in the decision support system for food industry en-
terprises, which will increase profits by reducing the
cost of manufacturing products, the optimal use of
production facilities, warehouses for storage of fin-
ished products and raw materials, as well as other
parameters.
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Abstract. Diagnostics of polymorphism of Amb a I encoding gene of Ambrosia artemisiifolia was
conducted. Polymorphism of Amb a I encoding gene of Ukrainian and world collection samples of
A. artemisiifolia was researched.
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Allergens released by Ambrosia from the Astera-  a 26-kDa a-chain and an associated 12-kDa f-chain
ceae family are an important factor of allergy. Amb  [3,27].
a 1 is the major allergen of Ambrosia. This protein A. artemisiifolia is an invasive weed from North
belongs to the pectate lyase family. Amb a 1is an  America, which has currently inhabited many re-
acidic non-glycosylated 38-kDa protein consistingof ~ gions in Asia and Europe, especially in Ukraine. The
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weed has recently become spreading as a neophyte in
Europe, while climate change may also have affected
the growth of the plant and additionally may also
influence pollen allergenicity [4, 176]. In Ukraine,
the number of diseases caused by this allergen has
recently increased [1, 350].

The gene for Amb a I had recently been cloned,
and it was shown that Amb a I makes a group of pro-
teins with three polymorphic isoform members [2].

Polymorphism of Amb a I encoding gene of
Ukrainian samples of A. artemisiifolia is still un-
known. The aim of current scientific work was to
create primers for polymorphic regions of Amb a
I encoding gene and to detect polymorphism of that
gene in Ukrainian and world collection samples.

Material and methods

Polymorphism of Amb a I encoding gene of A.
artemisiifolia was researched by polymerase chain re-
action (PCR) in silico and in vitro. Primers and time-
temperature environment for PCR were conducted

124 nucleotide sequences of Amb a I encoding
gene from National Centre of Biotechnology Infor-
mation and 43 DNA samples of Ukrainian A. artemi-
siifolia were analysed by PCR in silico with Fast-PCR
program [5].

Polymorphism of Amb a I encoding gene in
DNA, extracted from 43 samples Ukrainian A. arte-
misiifolia was analysed by PCR in vitro. Sizes of prod-
ucts of PCR were detected by gel-electrophoresis.

Results

By VectorNTI10 program for analysis of poly-
morphism of Amb a I encoding gene of A. artemi-
siifolia there were conducted following primers
(5->3"): AMBIF GTCTACACGGTCACCAG-
CAA and AMBIR AGGGGCCAAGAATCT-
GTI'CC. Condition of PCR: 2 min at 94 ° C for first
denaturation; 35 basic cycles of 0,5 min at 94 °C,
1 min at 54 °C, 1,5 min at 72 °C; and 10 min at
72 °C for final elongation.

Results of PCR are present in (table 1).

by VectorNTI10 program.
Table 1. — Products of PCR-analysis in silico and in vitro
Products of PCR, base pairs
Type of PCR 690.690 690.700 700.700
Number of samples
in silico 88 36
in vitro 27 12 4
Discussion Conclusion

The most popular combination of products of
amplification in silico and in vitro is 690.690 base
pairs (bp). Combination 690.700 bp was also ob-
tained after both providing types of PCR and com-
bination 700.700 bp was produced only in reaction
with DNA of Ukrainian samples of A. artemisiifolia.
Unique combination of amplicons can be correlated
with unique germplasm presence in Ukrainian popu-
lation of A. artemisiifolia.

In result of the accomplished research the prim-
ers and conditions of PCR for detection of polymor-
phism of Amb a I encoding gene of A. artemisiifolia
were conducted. Polymorphism of Amb a I encod-
ing gene with nucleotide sequences from NCBI and
DNA of Ukrainian samples of A. artemisiifolia was
researched. Unique combination of alleles in Ukrai-
nian population of A. artemisiifolia was described.
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EFFICACY OF L-TRYPTOPHANE TREATMENT IN
CHILDREN WITH TIC HYPERKINESIS

Abstract. The efficacy of the neuroadaptogen containing L-tryptophan 50 mg in children aged

from 6 to 12 years with tic hyperkinesis was investigated. The obtained results indicate that the ex-

amined subjects were characterized by a symptom complex of psychoneurotic and somatovegetative

disorders. Taking the syrup helped reduce the appearance of tics.

Keywords: tics; children; tic hyperkinesis; central nervous system; autonomic nervous system;

L-tryptophan; children’s questionnaire of neuroses.

Introduction. It is known that tics significantly
worsen the children’s health [1-4]. The prevalence
of the disease in the pediatric population varies from
4 to 25%, according to the data of various authors
[1, 4]. Most often this pathology is manifested in
children before the age of 12 years. Taking into ac-
count that the etiology and pathogenesis of hyper-
kinesis are insufficiently studied this disease is dif-
ficult to treat. Currently, there is no consensus on
the causes which lead to this pathology. A genetic
predisposition with an autosomal dominant type
of inheritance (including tics in families) is consid-
ered one of the causes for disease by most scientists
[1,4-6]. Boys get sick 3 times more often than girls,
which is possible in cases of incomplete and sex-de-
pendent gene penetration. Some authors [7] point
to the infectious and immune mechanisms, others
[8-11] consider the kinurein hypothesis.

The effectiveness of the dopaminergic system
may be affected by disorders of intrauterine devel-
opment due to hypoxia, infections, birth trauma.
In the pathogenesis, there are not only functional
and organic changes of the central nervous system
(CNS), but also complex chains of imbalance in the
cortex, subcortex with the cerebellum, spinal cord,

peripheral nervous system [ 1, 12]. Based on clinical
criteria, the following types of tics are distinguished:
F9S — transient; F95.1 — chronic motor or vocal;
F95.2 — combined vocal and multiple motor (de la
Tourette syndrome) [S]. Treatment of tic hyperki-
nesis remains an urgent problem now [13; 14].

Aim. To determine the effect of neuroadaptogen
(containing L-tryptophan 50 mg) in children with
tics aged from 6 to 12 years.

Patients and methods. There were examined
30 children (20 boys and 10 girls) aged from 6 to
12 years, which were divided into two groups: main
group (I) consisted of 20 children with tics (mean
age 7.88 £ 0.55 yrs.); control group (II) - 10 almost
healthy children (mean age 8.10 % 0.67 yrs.). Pa-
tients receive medical care at the Children’s Clini-
cal Hospital N© 4 in Solomyanskyi district of Kyiv.
Criteria for inclusion in the study for the control
group were: 1) age from 6 to 12 years; 2) the av-
erage values of physical and sexual development at
the time of the study; 3) absence of acute diseases
during the last two months before the examination;
4) children who did not in general use drugs with
psychoactive and anticonvulsant and nootropic ef-
fects. Criteria for the main group were: 1) age from 6
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to 12 years; 2) the presence of clinical manifestations
of tic hyperkinetic disorders; 3) absence of acute dis-
eases during the last 2 weeks; 4) children who did
not take drugs with psychoactive, anticonvulsant,
and nootropic effects for last 6 months. Exclusion
criteria: 1) non-compliance with inclusion criteria;
2) false answers by the scale of the VII children’s
questionnaire of neuroses (CQN) [15].

Clinical and neurological examinations were car-
ried out including the medical history; complaints;
study of neurological status according to the scheme
[16]. CQN (Sedneva, Zbarskin, Burtseva) was used
to assess the adaptation and clinical profile of the
neurotic condition [15]. A following score scale of
neurotic disorders was used for testing: I — depres-
sion; I - asthenia; III - behavioral disorders; IV — au-
tonomic disorders; V - sleep disorders; VI —anxiety;
VII-lies. After converting the primary data using the
coeflicients, the results were compared with the clas-
sifier: 16-20 points — a high level of risk of a certain
clinical symptom complex; 12-15 points — average
or uptrend; up to 11 points —low livel. Patients were
additionally examined by laboratory (clinical analy-
sis with blood formula) and functional methods
(electrocardiogram (ECG), electroencephalogram
(EEG)). In addition the patients were examined by
a cardiorheumatologist, ophthalmologist, otolaryn-
gologist, and if necessary by a psychologist. The med-
ical history of the child’s development was analyzed.
Neuroadaptogen in syrup containing L-tryptophan
50 mg (Silenta syrup) was used for treatment.

The study meets all modern requirements of
moral and ethical norms. Programs of Microsoft Ex-
sel and Origin Pro 7.5 were used to analyze the re-
sults. The significance of disagreements for samples
with normal distribution was evaluated by Student’s
t test. Differences in the results were considered sta-
tistically significant if P < 0.0S.

Results. There were 3 of the 20 children in the
main group (I) who had false answers by the VII
CQN scale and they were excluded from the exami-
nation. The average age of patients (group I) was

7.88 £0.55 years: boys—1.9+0.18; girls —1.7 £ 0.17.
In the control group (II) the average age was 8.10 £
+0.67: boys — 1.6 £ 0.17; girls — 1.4 + 0.15. Analy-
sis of the anamnestic data of the examined patients
(group I) revealed the factors which contributed to
the change in CNS reactivity, and could affect the
monoaminegic system of the brain: 7 out of 17(41%)
were premature infants with gestational age from 35
to 38 weeks; 2 of 17(12%) had perinatal lesions of
the CNS. At the time of examination, 10 of 17(59%)
patients in group I had frequent blinking of the eye-
lids, S of 17(2 9%) — twitching of facial muscles, 2
of 17(12%) — obsessive neck movements, 1 out of
17 —upper shoulder girdle, 3 out of 17(18%) — “sniff-
ing”, 4 out of 17(23%) - “snoring”. Based on clinical
data, and neurological status tic hyperkinesis of fa-
cial mimic muscles was registered in 11 of 17(65%)
children and combined tic (hyperkinesis of the mus-
cles of the face, head, neck, shoulder girdle) - in 6
of 17(35%). Chronic motor tic hyperkinesias were
noted in 4 out of 17 patients.

Complaints from the CNS and ANS were as
follows: emotional lability in 7 out of 17(41%);
sleep disorders in 2 of 17(12%); hyperactivity in 2
(17%); fatigue in S out of 17(32%) patients. Study-
ing the neurological status in patients according to
the scheme [16], microsymptoms such as installa-
tion nystagmus in the removal of the eyeballs were
registered in 3 of 17(18%), eyelid tremor — in 7 of
17(41%), local hyperhidrosis of the palms and
soles —in 4 of 17(23% ), increased tendon reflexes in
the lower extremities —in 3 of 17(18%). White der-
mographism of the skin (anterior outer abdominal
wall) was revealed in 8 out of 17(47%), pink ones —
in 9 out of 17(53%) patients.

CQN allows to detect subclinical prenosological
phenomena which form borderline neuropsychiat-
ric, psychosomatic and somatoform autonomic dis-
orders. The manifestation of neurotic disorders in
the CNS, the presence of various symptom complex-
es and the possibility of simulation and aggravation
by the patient (by the VII scale of neuropsychiatric
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disorders) were revealed in this study. A high risk of
sleep disturbance (> 16 points by the V scale) was
found in 1 of 17 patients (group I) of our studies.
The average level of symptom complexes (group I)
(> 12 points) was registered by the following scales:
I1I - behavioral disordersin 4 of 17 (23%); IV — auto-
nomic disorders in 3 out of 17 (18%); V —sleep dis-
ordersin 6 of 17(35%); VI —anxietyin 2 of 17(12%)
patients. In the examined subjects (group II) the av-
erage level of risk was demonstrated in 1 out of 10
patients by the IIIrd scale and in 1 out of 10 by the
IVth scale. That is, according to the CQN analysis,
borderline psychoneurotic syndromes and somato-
phomic autonomic dysfunctions were formed in
the vast majority of patients. The course of tics was
manifested by emotional lability, excitability, and by
tension in some children when trying to control the
situation. All this reduces the quality of life.

The functional state of the cardiovascular system,
which was assessed by ECG recording, showed that
2 out of 17 persons had repolarization disorders, 5
out of 17(29%) — sinus tachycardia (1 out of 10 in
controls), which may be the result of extracardiac
influences (strengthening of cardiac sympathetic
innervation or weakening of vagal innervations
against psychoemotional excitement). The study
of brain bioelectrical activity according the EEG
record showed that the presence of non-epileptic
activity, lowering the threshold of convulsive readi-
ness, which indirectly indicates instability of the
cerebral cortex (rhythm disorganization, dominant
theta-delta activity) was a characteristic feature in 7
of 17(41%) examined persons. Convulsive readiness
was detected in 2 of 17 patients, during a hyperven-
tilation test.

Silenta syrup (containing L-tryptophan 50 mg)
was used by us. The drug was administered in a dose
of 10 ml 2 times a day for 21 days. The clinical and
neurological status and manifestations of neurotic
disorders were assessed after the course of treatment.
Positive changes were registered in the vast majority
of patients: tic hyperkinesias were almost invisible

in 8 of 17(47%); an improvement was noted in S
out of 17(29%). The condition remained unchanged
in 4 out of 17(23%) persons. The best response to
treatment was observed in patients with tics which
were manifested by twitching of facial mimic mus-
cles (one muscle group), and a mild course was reg-
istered in them. Children have reduced complaints
of emotional lability, sleep disturbances, fatigue,
and improved well-being. According to the results
of CQN, the total number of points by the scales was
significantly decreased by 21.35 conventional units
(from 43.29 £2.45t0 21.94 +£2.79). Individual anal-
ysis of the scales showed that the risk of developing
autonomic disorders, sleep, anxiety decreased to a
low level after treatment. The functional state of the
cardiovascular (according to the EEG) system also
was within the physiological norm after treatment.
According to the EEG, the instability of the cerebral
cortex remained in 2 of 17 patients.

Thus, the obtained results indicate that the con-
dition of children aged from 6 to 12 years with tic
hyperkinesias, was characterized by a symptom com-
plex of psychoneurotic and somatovegetative disor-
ders according to the used tests. The use of syrup
containing L-tryptophan, magnesium and herbs has
apositive effect on the CNS and improves well-being
of patients.

Conclusions

1. The clinical manifestation of tics may be ac-
companied by an imbalance of ANS, which indicates
a decrease in the adaptive capacity of the body in
children aged from 6 to 12 years.

2. The use of a neuroadaptogen which contains
L-tryptophan helps to restore the activity of the
CNS in the form of reducing the symptoms of tics
and improving general well-being of children.

3. Silenta syrup can be recommended for the
comprehensive treatment of children with tic hy-
perkinesias.
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INDIVIDUAL FEATURES OF AGGRESSIVENESS OF YOUNG
BOXERS, TAKING INTO ACCOUNT GENDER DIFFERENCES

Abstract. The problem of aggressiveness and gender differences in 40 sportsmen-boxers (20 men
and 20 women 20-28 years old) has been investigated. We used the methods of S. Bem “Masculinity-
Femininity”, the Bass-Darki questionnaire to study the level of aggressiveness, the Spielberger anxiety

scale. For statistic processing, the nonparametric Kruskell-Wallis H-test was used. It was found that

there are gender differences in the manifestations of boxers” aggressiveness. Confirmed by putting

forward a hypothesis.

Keywords: sport, boxing, sports psychology, masculinity, femininity. aggression, anxiety.

Introduction. The subjective approach in
sports psychology is extremely relevant today and
requires an in-depth approach to an athlete, taking
into account the problem of differential differences
[1-5]. An individual approach is especially relevant
in the study of joint activities in the triad “athlete —
coach —psychologist”. Today in sports psychology, the
features of gender differences are still insufficiently
developed. This also applies to such a sport as boxing.
The relevance of the study, for example, the problem
of aggression in boxing, is associated with the fact
that there are stereotypical views in society about
the potential aggressiveness of boxers. Usually, the
phenomenon of aggressiveness is studied without

taking into account the gender factor. And it, as a
rule, is more attributed to the male quality (it was
also studied, to a greater extent, on male samples). The
gender aspect of aggressiveness in sports psychology
has recently become the subject of rigorous scientific
research. At the moment, the gender specificity of
sports, and in particular boxing, is an extremely poorly
studied area [6].

Objective. The purpose of this work was to
try to investigate gender characteristics in the
manifestations of aggressiveness in young sportsmen-
boxers.

The hypothesis under study. There are
differences in the manifestations of aggressiveness
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among young sportsmen-boxers, due to individual
gender characteristics.

Experimental part. The following methods of
psychodiagnostic research were used: “Masculinity-
Femininity” by S. Bem, “Questionnaire of the level
of aggressiveness” by Bass-Dark and the Spielberger
anxiety scale. A nonparametric method, the Kruskell-
Wallis H-test, was used as a statistical method for
processing.

The experimental research took place on the basis
of the professional martial arts club “GOR MMA”
(Moscow). It was attended by 40 athletes-boxers (20
men and 20 women aged 20-28).

Research results. Based on the analysis of
studies of gender characteristics in sports pedagogy
and psychology [1-5], the results of the diagnosis
of “masculinity-femininity” (obtained by processing
the data of S. Boehm’s methodology “Masculinity-
femininity”) were analyzed. The work allows us to
conclude that in the group of subjects 46% show
such a quality as “androgyny”. Moreover, men are
more characteristic of “masculinity” (60%) than
“androgyny” (40%), and women in the sample
studied equally show both “androgyny” (53%) and
“femininity” (47%).

The data of the Bass-Dark questionnaire (for
the study of the level of aggression) showed that
in the surveyed sample the indicators of physical
aggression, negativism and verbal aggression in men
were higher than in women. Female boxers had a
higher indicator of indirect aggression, resentment,
suspicion, and guilt. Most of the subjects in the sample
are characterized by a high level of hostility, but an
average indicator of aggressiveness. For “masculine”
athletes, physical aggression is most pronounced,
for “androgynous” athletes — verbal aggression, for
“feminine” athletes — indirect aggression.

The “androgynous” and “feminine” subjects were
more hostile than the “masculine” ones. According to
the general indicator of aggressiveness, the majority
of “masculine” boxers showed an average level of

aggressiveness, while among the “androgynous” and
“feminine” boxers, a low level prevails.

The data obtained by the Spielberger method show
that the majority of subjects in the study sample have
medium and low levels of situational and personal
anxiety. It should be noted that a high level of personal
anxiety is more manifested in “feminine” subjects than
in “androgynous” and “masculine” athletes-boxers.

In “masculine” athletes, physical aggression is
most pronounced, in “androgynous” athletes — ver-
bal aggression, in “feminine” ones —indirect. It can be
assumed that the “masculine” personality type, due
to an active lifestyle, constantly exposes its body to
loads of varying degrees of intensity, which allows
this personality type to adapt to sensual bodily mani-
festations of the emotional level, as a natural reflec-
tion of their emotional background. Also (according
to a similar principle) aggression is manifested in a
“feminine” personality, a greater load, which is rarely
physically exposed. When faced with problems, such
a person finds a way out by trusting intuition and
calculation, which allows her to both identify aggres-
sion (directed at her) and respond to this aggression.

Most of the “masculine” subjects show a high lev-
el on the “hostility” scale, while it can also be noted
that a slightly smaller number of “masculine” sub-
jects have a low and medium level on this scale. The
majority of “androgynous” and “feminine” subjects
also had a high level on the “hostility” scale. This fact
suggests that “feminine” and “androgynous” boxers
are more hostile. The results can be attributed to the
fact that hostility is associated with emotionality,
which is characteristic of the “feminine” type and is
allowed for the “androgynous” type, but is not char-
acteristic of the “masculine” type.

According to the general indicator of “aggres-
siveness’, the majority of “masculine” boxers were
diagnosed with an average level of aggressiveness,
while “androgynous” and “feminine” boxers had a
low level of “aggressiveness”. This is due to the fact
that for these individuals, external aggressive behav-
ior is unacceptable.
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It should also be noted that in this sample all
“androgynous” personality types are represented by
women. They show their need to express aggression
through boxing, but they do notrealize aggressiveness
in the outside world. Regardless of their gender
identity, they rarely experience emotions of tension,
anxiety, nervousness, etc.

This is due to the fact that this group is engaged
in boxing, which allows women-boxers to show self-
confidence, teaches them to discipline, self-control,
meaningfulness of their actions. At the same time,
the subjects are able to control the environment well,
as a result of which, they feel more secure, and this
trait is formed in them regardless of gender identity.

Personal anxiety in the studied sample was formed
atthe average level, regardless of gender characteristics.
A high level is more developed in “androgynous” and
“feminine” subjects than in “masculine” ones.

Conclusions. The data confirmed the hypothesis
that there are gender differences in the manifestation
of aggressiveness among boxers. Physical aggression
in “androgynous” boxers is lower than in “masculine’,
but higher than in “feminine”. Indirect aggression in
“androgynous” athletes is lower than in “feminine”
ones, but higher than in “masculine” athletes.
Resentment among “androgynous” athletes is higher
than among “masculine” ones, but lower than among
“feminine” ones. “Androgynous” athletes are more

suspicious than other athletes. The hostility among
“androgynous”athletesislower than among “feminine”
athletes, but higher than among “masculine” ones.

Aggressiveness among “androgynous” athletes is
significantly lower than among “masculine” ones, but
higher than among “feminine” ones. Personal anxiety
among “androgynous” boxers is lower than among
“feminine” ones, but higher than among “masculine”
athletes. The data obtained are of interest not only for
sports psychology, but also for the development of the
theory and methodology of modern boxing [6].

It is urgent to conduct further research in this
direction of athletes (including boxers), taking into
account the signs of individual manifestations of the
peculiarities of functional asymmetry [7-9]. The
study of the individual characteristics of the regulatory
processes of athletes, taking into account the signs of
interhemispheric asymmetry, convincingly proves
the existence of differences and the prospects of such
studies [4; 9].

The data obtained can be used in differential and
sports psychology — both in the course of corrective
work and in the implementation of differential
diagnostic work.

The study was carried out with the financial
support of the Russian Foundation for Basic
Research, project No. 18-013-00856 A.
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MANAGEMENT OF FIELD AND HORTICULTURAL CROPS

UNDER CHANGING CLIMATIC SCENARIO

Abstract. Low productivity in food grains, vegetable and fruit crops worldwide is the major cause

of climate change. Increasing temperatures limits the water availability, flooding and salinity hamper

the sustainable horticultural production. Changing climatic scenario leads to the crop failure, reduced

production, poor quality produce and more incidences in pests and diseases makes food grain, veg-

etable and fruit production makes unprofitable. Droughts and soil salinity are major factors makes

temperature worsening in horticultural production. Therefore, need arises to use appropriate climate

resilient technologies and approaches to ward off various new insect pests, diseases and hitherto

34



MANAGEMENT OF FIELD AND HORTICULTURAL CROPS UNDER CHANGING CLIMATIC SCENARIO

unheard stresses and increase the productivity to feed the global population without compromising

on the quality of the produce. A holistic climate resilient technologies consisting of mulching with

crop residue management which helps in soil moisture conservation. Proper drainage due to heavy

rains can be avoided by adoption of raised beds in vegetable crops. New genotypes tolerant to high

temperature, droughts, salinity and conventional and non-conventional breeding techniques are es-

sentially required to meet these challenges.

Keywords: Climate change, Climate resilient technologies, Field crops, Horticultural crops, Ad-

aptation.

Introduction

Ensuring food security to Indian population in
changing climatic scenario is the major concern and
challenge to scientific community. At present crop
simulation models are used to study the impact of
climate change on agricultural production and food
security. Simulation models help farmers to take ap-
propriate decisions in farm management practices
and alternative options to choose a particular farm-
ing system. Due to technological advances in India,
the use of computer based simulation models by farm-
ers, agri-professionals and policy makers is expected
to increase and it is also witnessed in the past decade
some work has been done on simulation models to
understand the nature and change in production of
various crops due to climate change. The current arti-
cle focused on the impact of climate change on various
field and horticultural crops and ways to mitigate these
challenges through climate resilient technologies to
boost higher food grain and horticultural production.
Climate change is hampering agricultural growth and
it was reported by Intergovernmental Panel on Cli-
mate Change (IPCC) that climate change is affecting
the crop production in many regions of the world and
the negative effects are more prominent in develop-
ing countries. Climate change has led to increase in
carbon dioxide (CO, ) in atmosphere. Present day the
concentration of carbon dioxide in earth’s atmosphere
is around 412 ppm and which has seen 47 percent in-
crease from pre-industrial era. It is expected double by
the end of this century (IPCC [5]).

Apart from the effect on the carbon dioxide,
climate change has effect on multitude of factors

leading to erratic rainfall, higher average tempera-
tures and water stress might which inturn have ma-
jor implications for crop production in the tropical
regions. Climate change is expected to increase the
extreme weather conditions like increase in heat
waves, cyclones which adversely affect agricultural
activities leading to substantial reduction in agricul-
ture production. It was reported by many research-
ers in India, that there is increased trend in surface
temperature during the last century (Hingane et al,,
[8]; Srivastava et al., [20]; Rupa Kumar et al., [12];
De and Mukhopadhyay, [6]; Pant et al., [12]; Singh
and Sontakke, 2002; Singh et al,, [17]). Climate
change is the alarming situation for agricultural pro-
duction and food systems. Therefore, it is a time to
support the farming community with technological
approaches to transform the agricultural systems to
support global food security to reduce poverty. (Son-
jaetal.[21]). To bring out the changes at global level,
all the stakeholders at all levels need to work to miti-
gate the food security and climate change challenges.
Farmers need to face the climate change challenges
by intelligently adapting climate smart technologies
for sustainable crop yields. Several advanced tech-
nologies and approaches have been developed by
the scientific fraternity to increase agricultural pro-
duction under varying climatic conditions and these
should be adopted to obtain optimum production in
changing climatic scenario. Efficient use of existing
resources, use-and-re-use, safeguard of environment,
societal safeguard, sustainability and long term de-
velopment goals have the prime importance under
these conditions. Participatory approach and on-site
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demonstrations coupled with location specific tech-
nologies help farmers accept the present situations
of climatic changes. The horticultural production
systems suffer due to climate change affecting vari-
ous issues like price fluctuations in fruits and veg-
etable crops. Also the declining fruit and vegetable
production due to short growing period, will hamper
the growth and development due to terminal heat
stress and less availability of water. Variability in rain-
fall and less number of rainy days affects the rain-
fed agriculture (Venkateswarlu and Shanker [22]).
Climate-smart horticulture interventions which are
highlylocation specific and knowledge based need to
be employed to face the competitiveness in sustain-
able manner for improving horticultural production
in the challenged environment (Malhotra and Sriv-
astava [11], Malhotra [13]).

In India, there are two major crop growing sea-
sons as for as climate is concern. The ‘kharif” crop
growing season starts with June and goes up to
September coincides with south-west monsoon. In
kharif season crops like rice, maize, sugarcane, cot-
ton, jute, groundnut, soybean and Bajra are grown
based on the crop duration and harvested during the
autumn (October—November) or winter (Decem-
ber-February) months. The southwest monsoon
plays important role in kharif production which ac-
counts for more than 50% (food-grain) and 65% of
the oilseeds production in India. Monsoon rainfall
variability affects large-scale droughts and floods in
India, hampers food grain production (Parthasara-
thy and Pant [16]; Parthasarathy et al., 1992; Sel-
varaju, 2003; Kumar et al,, [4]) in India and also
on the economy (Gadgil et al., 1999 a; Kumar and
Parikh [18]). After the summer monsoon, winter
or ‘rabi’ crop-growing season starts and continues
up to early summer. Rainfall at the end of monsoon
provides stored soil moisture and also helps for ir-
rigation water for rabi crops. Therefore, summer
monsoon is very important for both kharif and rabi
seasons in India. Significant work on climate resil-
ient practices in food-grain and horticultural crops

is done by Indian Council of Agricultural Research
(ICAR) under National Innovations on Climate Re-
silient Agriculture (NICRA) network project which
was started in the year 2011. The other organizations
such as Consultative Group on International Agri-
cultural Research (CGIAR) also started a program
on Climate Change, Agriculture and Food Security
(CCAFS) organization promoting adaptable re-
silient technologies in several countries including
India. International Crops Research Institute for
the Semi-Arid Tropics (ICRISAT) has developed
several climate-smart technologies. In spite, of hav-
ing climate change challenges India stands second
in vegetable and fruit production after China in the
world and supports 17 per cent of the population
with a land share of 2.4 per cent. Still we are facing
the problem of food security. According to the UN
report Right to Food, around 1 billion people sleep
without food, and children suffer from malnutri-
tion. Considering these facts, this chapter focuses on
production challenges in food-grain, vegetables and
fruits and ways to mitigate them with the adaptation
appropriate climate resilient technologies.

1. Climate resilient technologies for Food
grains

The adaptation strategies to overcome the ad-
verse climate impacts includes the breeding of new
varieties tolerant various kind of stresses such as
moisture and heat, change in cultural practices of
various crops, efficient water use practices, technol-
ogies of conservation agriculture, improved IPM
practices, crop based insurance and use of traditional
knowledge in practice among the farming commu-
nity. There are several climate resilient technologies
scientifically proved and tested by the National In-
novations in Climate Resilient Agriculture (NICRA)
are available for the farmers for adaptation.

1.1 Climate stresses tolerant varieties

NICRA screened large number of germplasm
in rice and identified Nerica L44 and N22 cultivars
which are resistant to heat and other stresses. These
cultivars can serve as pre-breeding genetic resources

36



MANAGEMENT OF FIELD AND HORTICULTURAL CROPS UNDER CHANGING CLIMATIC SCENARIO

for breeding elite varieties. The use of improved gen-
otypes will help in mitigating intermittent drought as
well to save water in irrigated rice cultivation. NICRA
screened two wild cultivars of tomato namely L. pe-
ruvianum and L. pimpinellifoium which are tolerance
to temperature stress. The cultivars which are under
cultivations viz., Pusa Sadabahar and TH-348 and
two hybrids viz., DTH-9 and DTH 10 are also found
tolerance to heat stress.

1.2 Water conservation

The several steps have been taken up by for wa-
ter availability, renovation of water harvesting bodies
and desilting and deepening of open wells through
stakeholders’ participation. Other water saving tech-
nologies are network of underground irrigation lines
as drip, sprinkler, popup irrigation and use of rain-
gun irrigation systems. Most advanced water saving
technique is laser aid land levelling and efficient use
of need based irrigation. Drip irrigation system also
introduced for rice cultivation which helps in re-
duced GHGs emission and saves water.

1.3 Farm pond-rain water harvesting technology

It is an option to harvest rainwater to be used for
irrigating the standing crops during water stress or to
overcome with the terminal drought and pre sowing
irrigation in rainfed areas. Farm ponds are helpful
to recharge old open well, bore wells and injection
wells for recharging ground water are taken up for
enhancing farm level water storage.

1.4 Conservation agriculture technologies

Conservation agriculture helps in efficient use
of resources provides economic benefits and mini-
mizes unsupportive climatic stresses. Conservation
agriculture is one of the soil and water conservation
method adopted throughout the world. Conserva-
tion agriculture is a farming system in which soil is
covered with various plant species for protection of
soil and avoids soil tillage which helps to cultivate
various plant species for improvement of soil condi-
tions with reduced degradation and efficient use of
water and nutrients. These conservation agriculture
technologies or practices include direct sowing or

no tillage or minimum tillage, incorporation of plant
residues in soil, cultivation of cover crops for annual
or perennial crops. According to FAO to integrate
farm income and soil health through CA (Conser-
vation Agriculture) technologies must be focused
on the concept of resource-saving agricultural pro-
duction which includes achieve acceptable profits,
high sustained production levels and conserve the
environment. The conservation agriculture practices
are applicable to all crops including food grains, hor-
ticulture and plantation crops. These technologies
are more popular in maize, soyabean, rice and wheat.

1.5 Zero-tillage practice

Zero tillage practice helps farmers subject to
farmers have to sow wheat immediate after harvest-
ing of rice to void the threat of terminal heat. The
zero tillage practice of rice-wheat system of north-
west India can also be diversified in wheat and after
harvesting of wheat crop summer mungbean and di-
rect seeded rice can be practiced to enhance the in-
come of farmer and also helpful to reduce the Green
House Gases(GHGs) emission.

1.6 Improved nutrient management practices

In case of delayed monsoon, late sowing of direct
seeded rice affects the yield reduction which can be
compensated by timely application of Nitrogen to
get higher yields and in case of delay in transplanting
of rice due to delay in south-west monsoon can be
compensated by using neem oil coated urea.

1.7 Integrated farming system:

Integration crop production along with live-
stock, backyard pouty, agro-forestry, fish culture etc.,
helps farmers to raise their income and livelihood.

2. Climate resilient technologies for horticul-
tural crops (Vegetables)

2.1 Selection of location specific crop and cultivar

Crops suitable for rain-fed cultivation of veg-
etables are cowpea, drumstick, brinjal, cluster bean,
okra, dolichos bean, lima bean, chilli. Among them
vegetable crops, legume vegetables are most suitable
for contingency crop-planning in the event of delay
in monsoon. Selection of cultivars with good root
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system and ability to recoup during the stress and
short duration.

2.2 Production of seedlings using improved
method

Use of Protray grown seedling using cocopeat
instead of using soil under shadenet cover. Bio-
tertilizer orbio-pesticides can be used for unifrom
disease free seedlings at nursery. These seedlings will
establish quickly and has less damaged root system
during transplanting and sustain better during biotic
and abiotic stresses specially in water stress.

2.3 Crop residues to enhance soil organic matter

Incorporation of plant residues in soil and ap-
plication of farm yard manure helps to improve the
status of soil organic matter, soil structure, water
holding capacity of constant efforts must be made
to improve the soil organic carbon. Incorporation of
crop residues and farmyard manure to soil improves
the organic matter status, improves soil structure
and soil moisture storage capacity. Organic mat-
ter in oil can be improved by opting alley cropping
system, incorporation of green manure crops in the
soil, crop rotation and agroforestry. For cultivation
of vegetable crops proper organic matter needs to be
maintained in the soil for faster growth of vegetable
crops as the crops as short duration.

2.4 Foliar application micro nutrients

Timely application during water stress and
drought of K and Ca is helpful for better growth and
enhancement of yield in vegetables crops is essential.
Due to foliar application the nutrients will be quickly
absorb in plants which helps in overall development
of the crop.

2.5 Water Resource Conservation

2.5.1 Micro irrigation

Drip irrigation system in vegetables is better than
the traditional irrigation method for better quality of
produce and also saves water around 30-50 per cent
based on the crop season also helps to irrigate more
area with the available water. Drip irrigation also
helps in efficient use of fertilizers, weed control and
saves manpower. The efficient use of water can be

achieved by using drip irrigation as the water drops
will drop in the root zone area only. Drip irrigation
have its own advantages such as faster growth and de-
velopment of plants with higher yields in fruit crops.
Drip irrigation easily adopted in chilli, brinjal, cauli-
flower and okra with paired row planting which is in
practice by using one drip lateral in two crop rows.
A considerable saving in water, increased growth,
development and yields of fruits and vegetables and
control of weeds, saving in labour under drip irriga-
tion are the added advantages. Drip irrigation can
be adopted in fruit crops and also to all vegetable
crops including closed spaced crops like onions and
beans. The saving in water is to the tune of 30-50%
depending on the crop and season. Generally inline
drip laterals having emitting point spaced at 30 cm
distance and emitting at the rate of 2LPH is selected
for vegetable crops. In crops like chilli, brinjal, cauli-
flower and okra paired row planting is practiced and
one drip lateral is used for two crop rows.

2.5.2 Sprinkler irrigation system

The cost of laying of micro sprinkler irrigation
system is less than the drip irrigation system, this
method can be used in almost all fruit and vegetable
crops depending on the availability of water and soil
structure. It helps in summer to reduce the micro
climate temperature and increases humidity which
helps to vigorous growth to boost he higher produc-
tion. By using micro sprinklers 20-30 percent water
can be save.

2.5.3 Water saving method under limited water re-
sources

Alternate furrow irrigation method is more pop-
ular. This type of method can be easily adopted even
by making wide spread furrows in various crops such
as capsicum, tomato, okra and cauliflower by irrigat-
ing alternate-furrows which helps to save 35-40 per
cent of water.

2.5.4 Moisture conservation and soil conservation
techniques

Tillage, mulching, zero tillage, contour cultiva-
tion, contour trip cropping, multi-cropping systems,
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the practices for in-situ soil moisture conservation.
The mechanical method for soil and moisture con-
servation are contour bench terracing, bunding,
graded bunding, vertical mulching etc. to be adopted
in drylands. The other practise to stop the runoft wa-
ter is harvesting of rain water and recycling. The areas
with rainfall around 500-800 mm are suitable for
rain water harvesting. In farm ponds 10-50% of the
runoff water can be collected and it will be used for
life saving irrigation during water stress conditions
in various crops.

2.5.5 Mulching in Vegetable Production

In this method soil is covered with plant residues
or with plastic sheets which helps for water conser-
vation and also helps to control weeds. Mulching is
used in all fruit crops and vegetable crops by using
crop residues as well as by using organic matter. Very
recently plastic mulches are commonly used due to
its advantages in efficient moisture conservation,
weed control and ant to maintain soil structure. In
vegetable crops a 30-micron thick polyethylene with
width of 1 to 2 m is used. Raised bed system is used
for laying the mulching sheets.

2.6 Wind breaks, hedges and intercropping

Tall growing trees to be planted along with the
border of field to avoid the strong winds and adverse
effect such as dry spell and high temperature. In or-
chards vegetable crops can be grown as intercrop
during summer.

2.7 Protected cultivation of vegetables

Vegetable production can be taken under pro-
tected condition in peri-urban areas where climate
is not favourable round the year that to in open
fields. Under protective cultivation biotic and abi-
otic constraints will be avoided. Commonly suit-
able material protective structure are green houses,
plastic or net house, tunnels, polyhouses etc. Simple
structure as rain-shelter covered with polyethylene
sheet also helps in producing crops by avoiding the
excessive rainfall. The production is adversely af-
fected in the vegetable crops viz., tomato, onion and
melons due to heavy rainfall and difficult to man-

age fungal foliar diseases and also difficult to man-
age due to improper aeration in soil, poor drainage
facility and flower drop in crops. Net houses and
shade nets are the better options to cope up with
the heat waves of summer. It helps to reduce the
high temperature and creates the microclimate and
improves the humidity. By using shade net or net
house the production can be enhanced in tomato,
French beans and capsicum.

2.8 Management of leaf miner and mites during
high temperature stress

By spraying neem soap 4 grams / liter or triazo-
phos at the rate 1.5 ml / I of water leaf miners can be
controlled and to manage mites, Abanectin 0.5 ml/I
and to control Aphids may be observed in case of
beans. Neem soap (1.0%) or kernel extract (4.00%)
are also useful in control of leaf minor and mites.

3. Climate resilient technologies for horticul-
tural crops (orchards)

3.1 Abiotic stress tolerance varieties

Inclusion of varieties tolerance to abiotic stress in
orchards viz., Pomogrante (Ruby hybrid), Annona
(Arka Sahan hybrid), Fig selection (Deanna and Ex-
cel) are the drought tolerant cultivars to be included
in the cropping system. Dogris (Vitis champine) also
promising cultivar for crop growth, yield and also
suitable for seeded and seedless grapes with drought
tolerant and sustains in saline soil.

3.2 Water management in orchard

Application of water in root zone area in water
is very important for proper growth to boost higher
yields it helps to save water, timely irrigation and
quantity of water plays an important role. Shifting
from traditional method of irrigation with channels
can be replaced with drip irrigation or micro spray
for effective and efficient use of water.

3.3 High-density planting in orchards

In lighter soils row spacing 10 m. and line spacing
5 m. is good to accommodate more number of trees
to get the higher yields and it is possible with the
recent technologies of high density planting. Same
thing is applicable in heavy clay soils row spacing
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may be 10 m. and line spacing is 8 m. subject to selec-
tion of less vigorous varieties in case of mango.

3.4 Agri-horti-silviculture and canopy manage-
ment

Cultivation of legume-based pastures and legu-
minous crops are beneficial for orchards to add more
fertilizers or fertilizers can be avoided to cut down
the cost of cultivation and helpful for the farmers to
get an extra income from the same land. Managing
tree canopy helps to harvest good quality fruits.

3.5 Soil organic matter

Application of organic matter in various formsin
orchard such as animal manures, wood chips mulch-
es, deep rooting ground covers, leguminous pastures
helps to maintain good soil structure and drainage.
Enhances water holding capacity, good root health,
nutrient cycling and good organic carbon levels.

3.6 Integrated pests and disease management

Use of suitable planting methods such as crop
rotation in orchard crops between rows, planting of
resistant plant varieties, use of pest-free rootstock.
These methods are very useful and in terms of cost

reduction and lower risk to human health as well as
environment.

4. Conclusions

The ever-increasing global population has put
burden on the agricultural production system. The
ways to increase the productivity of these crops us-
ing various means needs to be explored as there is
less scope for area expansion. Climate change has
further put burden on the crops as it is expected to
increase the various biotic and abiotic stresses on
crops making crop production systems suffer fur-
ther. We need to use appropriate climate resilient
technologies and approaches to ward off various
new insect pests, diseases and hitherto unheard
stresses and increase the productivity to feed the
global population without compromising on the
quality of the produce. A holistic climate resilient
technologies consisting of conventional and mod-
ern approaches including climate resilient varieties,
water conservation strategies and biomolecules for
the management of emerging pests needs to be em-
ployed to get the optimum yields under changing
climate.
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EFFICIENCY OF THE TECHNOLOGY OF GROWING ECOLOGICALLY
POOR PUMPKIN WITH USING BIO STIMULATORS

Abstract. An improving of the technology of product growing is basic factor for increasing prod-

uct volume in order to ameliorate of ensuring world people with food stafts. Using of bio stimulator

in the conditions of grey pasture soil as a untraditional organic fertilizer had justified yourself from

point of view economic efficiency. In the conditions of poster soil using bio stimulator as a untradi-

tional fertilizer allows to increase a volume of humus in the structure earth.

Kaywords: pumpkin, bio-stimulator, productivity, economic efficiency, seed-growing, humus,

organic fertilizer.

Topicality of the problem. Improving of the
technology of product growing is basic factor for
increasing product volume in order to ameliorate of
ensuring world people with food staffs. A pumpkin
fruit has very important significance for satisfying
population demand for food staff and industry with-
in row material, so increasing its’ productivity is one
of the urgent problems in developing countries. It is
scientifically justified that a pumpkin should be eaten
by man during year systematically that is in constant
volume. But, in order to achieve this goal available
cultivated land should be used rationally and pro-
ductivity has to increase intensively [10,212-216].

Cultivating sorts’ of the pumpkin had origina-
tion from America continent. If a pumpkin with
big fruit originated from South America, but hard
bark pumpkin from Northern America and Muscat
pumpkin appeared in Central America and South-
ern Mexico. Results of the archaeological digs in
America continent herald us that cultivated sorts
of the pumpkin were known to humankind in the 3

century BC. A pumpkin got Europe and Asia from
America and it was wide spread in many countries
of these continents. A pumpkin was sown in Por-
tugal, Spain and France first of all. Pumpkins were
brought to England in the beginning of XVIII cen-
tury, but in the south part of Russia it begun to sow
from XIX century. This culture was very wide spread
in Kazakhstan and Central Asia region at that time
[S,10-13].

A reason of necessity of growing pumpkin in
huge volume is linked its’ consumption and treat-
ment peculiarities. That is pumpkin tree is a keeper of
health of human. A carbon water, oils and carbohy-
drates are additional food for man’s health. A pump-
kin structure has more than 50 useful biological ac-
tive materials. Besides, pumpkin is reach for mineral
salts’ units, carbon waters, different oils, acrobatically
acid, retinolum, thiamine, hepatoflavin, nicotine acid
and vitamins. If C vitamin is missing in the human
body it may cause such diseases zinc and anemia, if
a vitamin is missing a body growth is slowdown and
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eye vision may get turbid. Vitamin B1 and Vitamin
B2 enter ferments which are participating in the ex-
change of oils and carbohydrates. In order to ensure
an organism with vitamins A, B1 and B2 2-3,5 mil-
ligram necessarily to eat vitamin C50-120 mg and
PP 15-25 mg during a day.

Growing ecologic poor product with using bio-
simulators is advanced in such countries as France,
Ukraine, Russia and Netherlands. For instance, in
Sol province of Netherland organized growing poor
potato without chemical drugs and fertilizers. That
is, a potato is feeding with only organic fertilizers and
fighting against diseases and insects are conduct by
sing technical methods. 1 kg of this potato sell on the
world market 8 euro per kg nevertheless consumers’
potato grown with using mineral fertilizers sells on
the world market 2 or 3 euro per kg.

However, it is worthy to underline that while
significant steps had done in the world for growing
ecological poor product, cultivating food products
without using chemical drugs and by using bio stim-
ulators is one of the very urgent tasks. First of all,
this method ecological poor and secondly, very eco-
nomical from point of view of production expenses.
It means that conducting new scientific studies in
this field is very actual problem of the society and
science in Uzbekistan.

Uzbekistan is a developing country and reforms
in agriculture sphere intended onto improving food
supply of the population. 2007 year vegetables were
sown on 159,8 hectare land, and received yield
4669,9 ton total crop, butin 2010 year a total volume
of the crop was 6346,4 ton and per person product
had been increased till 192 kg. This indicator was
equal to 145 thousand ton in 2018 year. Vegetables
and melon growing are one of the significant branch-
es of the agriculture sphere in Uzbekistan, because
on the available 3.5 mln arable land 213 hectar or 4,9
percent uses for growing vegetables melon growing
and potato. Local experts underline that every per-
son who lives in Central Asia region should eat 63,9
kg potato, 113 kg vegetables and 98 kg melon grow-

ing products per year. In order to satisfy claims of the
health care organizations, 5-5,5 mln ton vegetables,
1,5 consumable potato, and 2,3-2,4 mln ton melon
growing products should be cultivated for full sat-
isfaction a demand of the Uzbekistans’ population.

Plant feeding is very significant for pumpkin grow-
ing especially for pumpkin’s seed. Increasing produc-
tivity with additional feeding is very important and
this information is obvious for many people [7, 7-8]
in the book “Vegetables and melon growing products
seeds” pointed out to main key situations of the pump-
kin’s growing agriculture technics and very useful rec-
ommendations. They had gave very large reccommen-
dations about sowing chart: they outlined pumpkin
sowing chart as (330 x 70) x 100/2. In this chart it
is possible receiving 6600 seedlings per hectare. It was
underlined that in this chart it is possible to receive
25-30 ton harvest from each hectare from pumpkin
sorts Spanish-73 and Palov Kadu [7, 8-12]. Three
type of pumpkin growing in Uzbeksitan: maxima,
mascata and pepo. Spainish-73 is belongs to pumpkin
with big fruit, “Palov Kadu” and “Qashqar” to mascat,
and Kabachka and Patisson to hard bark sort.

It was conducted field experiment in Andijan re-
gion of Uzbekistan with an aim for increasing pump-
kin productivity by applying bio stimulators technol-
ogy, to select prospective sorts of pumpkin, to work
out seed growing agriculture technology, developing
recommendation to farm facilities for cultivation se-
lected sorts on the fields. The next tasks were done
during two years:

— tosow on the 0.5 hectar field of Andijan exper-
imental scientific station the pumpkin Spanish-73
sort, 0.5 hectare of the experimental field of “Nayna-
vo ogshomi” farm pumpkin sort “Palov Kadu - 268”;

— to learn an effect of the bio stimulators of
“Verva”, “Uchqun’, “Super uchqun’, “Gossiprin” on
pumpkin productivity and augment seeds;

— conducting phenologic observations in each
variance;

— conducting bio metric measurements (length
of the plant and its lateral leafs, number of the twigs);
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— valuing of the seed fruits coming of morpho-
logical signs (heigth, width, diametr, color, cobweb,
width of womb, epidermis thickness;

— defining productivity (fruit and seed);

— estimating economic effiency.

A methods of research: methods of the con-
ducting field experients, methods of conducting
field researches on vegetables, melon growing and
statistical data observations.

Places of field experiemnt, soil and climate
conditions. Experiments conducted on the 0.5
hectare of experiemntal fields of the Andijan sci-
entific experiemntal station of growing potatom
vegetables and melon growing, and Andijan re-
gion “Shaxrixon” district “Naynavo” farm field in
the 2018-2019 years. A weither of experiemntal
fields seems similar because of they situated in one
region and looks like identical with other farms spe-
cialized in growing vegetables on the plain lands
of Uzbekistan. A temperature of the places very
varyable, rainy, annual volume of precipitations is
200-225 mm. Relative humidity of the weither’s in
summer season is averaged 35-40%. Winter season
is cold and dew drop. The most cold month is Janu-
ary (-15,-18 grade). The most hot month is July.
(+3S, +44 grade).

Results of the field experiment. A). Preparing
seeds to sow and growing them. Before sowing seeds
were observed and defected ones had been separated
by hand and planned to use S kg/he seed. Pump-
kin’s sort Spanish-73 and Palov Kadu-268 were pro-
cessed with bio stimulators of Verva, Uchqun, Super
Uchqun and Gossiprin and then sown directly into
earth. Sowing process was organized in this way: one
day before sowing seeds had put into Verva, Uchqun,
Super Uchqun and Gossiprin bio stimulators tinc-

ture in the proportion 200 ml/kg for infusion and
then drying. Because of Uchqun and Super uchqun
bio stimulators has liquid shape, Gossiprin one is
powdery and Verva resinous, first of all they were
weighted, then prepared tincture. As soon as seeds
had grew out from earth they were processed within
pitchblende fodder prepared with using 2 litr plant
oil, 2 kg Clorophos chemical preparation and 40 kg
oilcake per hectare against such insects as rootworm,
shortwire maggot and calfhead and etc. By means
this method it was possible to save all seedlings:

1. For the 0,5 ga field spent 2,5 kg seed of pump-
kin sort of Spanish-73.

2. For the 0,5 ga field spent 2,5 kg seed of pump-
kin sort Palov Kadu 268.

3. For ensuring seeds growing up on time and
smooth a soil humidity had been kept on the level
85-90%.

4. Using pitchblende fodder for saving seedlings
from harmful insects gave positive results.

A field of increasing pumpkins’ seeds. Seeds of
the pumpkin were sown on the experimental fields
on 10" April of 2018 year after processing with bio
stimulators. Accordance of seed-growing methods,
an isolated zone had been created in the size 1000
meter around experimental field. All agro technic
tasks were carrying out strictly of claims of method
of seed-growing.

Results of the phenological observation of
field experiment. A time of grow out of seeds:
seeds processed with bio stimulators were sown on
10" April of 2019 accordance of field design and
satisfactorily watered. On the day of sowing a grade
of air was observed +20 +22 °C and soil grade by
+18 +20 °C. As a result seeds grow out in the next
time vary.

Table 1.- Andijan scientific experimental station field

Sort name Years | Time of sowing 1-v 2-v 3-v 4-v S-v
Spanish-73 2018 20.04 29.04 28.04 26.04 25.04 27.04
Spanish-73 2019 10.04 16.04 16.04 15.04 14.04 16.04
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As it seeing above illustrated variables of table, day
of grows out have some differences among variances
on the Andijan scientific experimental station field. In
first variance difference consists 6 days, in second vari-

ance 6 days, in third variance 5 days, in fourth variance
4 days and in fifth variance 6 days. But, in 2018 yearin 1
variance 8.8 days, in 2 variance 8 days, in 3 variance 6.2
days, in 4 variance 5.2 days and in S variance 7.4 days.

Table 2.- Andijan branch of TSAU field

Sort name Years Time sow 1-v 2-v 3-v 4-v S-v
Spanish-73 2018 20.04 29.04 28.04 26.04 25.04 27.04
Spanish-73 2019 10.04 16.04 16.04 15.04 14.04 16.04

As seen in the table above, grow-out of seed on
the field of Andijan branch of TSAU in 2019 year in
all variances had some differences: 1 day in 1 vari-
ance, 2 day in 2 variance, 5 day in 3 variance, 4 day

in 4 variance, and 6 day in 5 variance. But, in 2018
year these variances had next differences: 1 variance
8.8 days, 2 variance 8 days, 3 variance 6.2 days, 4 vari-
ance 5.2 days, and in S variance 7.4 days.

Table 3.- “Naynavo ogshomi” farm filed

Sort name Years | Time of sow 1-v 2-v 3-v 4-v S-v
Palov Kadu- 268 2018 20.04 29.04 28.04 26.04 25.04 29.04
Palov Kadu -268 2019 10.04 17.04 16.04 16.04 15.04 16.04

Grow-out of seed on the field of “Naynavo
ogshomi” farm filed in 2019 year in all variances
had some differences: 7 day in 1 variance, 6 day in
2 variance, 6 day in 3 variance, 5 day in 4 variance,
and 6 day in S variance. But, in 2018 year these vari-
ances had next differences: in 1-variance 9 days, in
2-variance 8 days, in 3 variance 6.4 days, in 4 vari-
ance 5.2 days, and in S variance 7.8 days. Thus, dur-
ing 2018 and 2019 years was observed that in the 3
and 4 variances seed grow out time was shortest than
in other variances. A seed grow out in shortest time
have the next positive sides: firstly — a time of plant
growing shortening (fruit got ripe quickly), second-

ly —alevel of decay and getting harmful from ground
thrust decreased comparing with control variance in
spring season of year.

Agro technique actions (fertilize, watering,
chop) carry out had been organized coming of the
recommendations of the textbook “Seed-growing of
vegetables and melon growing” of R. A. Rakhimoy,
A.S. Khakimov and A.A. Toshmuhammedov. [3].
Although in all variances agriculture technology
tasks were carry out similarly depends on the bio
stimulators feed quantity it was observed differences
in the phases of plant growing and evolvement.

A time of budding phase

Table 4.- Andijan scientific experimental station field (Spanish-73 sort)

Years 1-v 2-v 3-v 4-v S-v
2018 10.06 07.06 06.06 04.06 08.06
2019 24.05 22.05 21.05 19.05 23.05

If to compare phase of plants budding of 2019
and 2018 years, a time gap between grow out and
total budding consisted 42 days in 1 variance, 40 days
in 2 variance, 41 days in 3 variance, 40 days in 4 vari-

ance and 42 days in S variance in 2018 year. In 2019
these variables were: 38 days in 1 variance, 36 days
in 2 variance, 36 days in 3 variance, 35 days in 4 vari-
ance and 37 days in S variance.
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Table 5.- “Naynavo ogshomi” farm (Palov Kadu —268 sort):

Years 1-v 2-v 3-v 4-v S-v
2018 08.06 07.06 04.06 03.06 06.06
2019 26.05 25.05 23.05 21.05 26.05

Comparing budding phase results in 2018 year
had the next values from time grow out and total
budding 40 days in 1-variance, 40 days in 2-vari-
ance, 39 days in 3-variance, 39 days in 4-variance,
38 days in S-variance. In 2019 these variables were:
39 days in 1 variance, 39 days in 2 variance, 37 days
in 3 variance, 36 days in 4 variance and 40 days in 5
variance. Shortening time of grow brought about to
early flourishing of plants.

If to compare a phase of flourishing plant by sow-
ing variances of 2018 year, there are next time dispar-
ities 1-variance S1 day, 2-variance 49 day, 3-variance
49 day, 4-variance 48 day and in variance 51 days but
in 2019 year the next variables observed: 1-variance
49 day, 2-variance 45 day, 3-variance 43 day, 4-vari-
ance 43 day and S-variance 46 days accordingly.

If to compare a phase of flourishing plant by sow-
ing variances of 2018 year, there are next time dispar-
ities 1-variance S1 day, 2-variance 49 day, 3-variance
49 day, 4-variance 48 day and in variance 51 days and
in 2019 year the next variables observed: 1-variance
49 day, 2-variance 45 day, 3-variance 43 day, 4-vari-
ance 43 day and S-variance 46 days accordingly.

Flourishing phase of plants on the field “Nayna-
vo” farm in 2018 year has the next time disparities
by variances: 1-variance 51 day, 2-variance S0 day,
3-variance S1 day, 4-variance 51 day, S-variance 48
days. In 2019 year these variables has next values:
1-variance 48 day, 2-variance 47 day, 3-variance 45
day, 4-variance 45 day, S-variance 49 days. Besides,
flourishing phase in 3 and 4 variances were early and
when were used bio stimulators “Uchqun” and “Su-
per uchqun” time of flourishing shortened. It allowed
to enter the plants into phase of procreate earlier.

According of the above illustrated table data, in
3 and 4 variances lenth of leafs and and latter twigs
number has similar values all experimental field

of “Andijan scientific — experiment station”, and
“Naynavo ogshomi” farm. This results’ allowed grow
up qualitative and big fruits besides growing addi-
tional fruits on the latter twigs. As it seen above table
calculated variables about phase of procreate on the
all experimental fields in 3 and 4 variances began
little bit early. If period of flourishing and procreat-
ing may match with beginning of hot days of summer
season it is possible to observe falling of flovers and
fruit elements. Accordance of the received results of
from experiments in that variances when seeds were
processed with bio stimulators “Uchqun” and “Super
uchqun” phase of flourishing and procreating begins
early. It allows to crease productivity and to improve
quality of fruit. Pumpkin growth agro technics were
carry out accordance of the methodical guide of
the scientific research institute of vegetables, melon
grown and potato studies.

Economic efficiency. Coming of the results
about increasing productivity that a number of 6600
plant unit per hectare it was registered the next vari-
ables values:

Andijan scientific experimental station field.
Spanish-73 sort

1-variance: control one, and total expenses not
exceeded from indicated criterion indicated in the
methodical guide. This was recognized as a zero ex-
pense. Productivity consisted 25,9 ton per hectare.

2-variance: 200 gram Gossiprin bio stimulator
purchased for 20000 Uzbek soum and after process-
ing seeds S kg were sown per 1 hectare. Exceeded
expense was 20000 Uzbek soum for purchase bio
stimulator Gossiprin. Yielded additional crop was
equal to 2300 kg pumpkin in the 2 variance. Tak-
ing into count that fact that market price for 1 xg
pumpkin was 1000 Uzbek soum per kg, total profit
consisted 2.3 million Uzbek soum. But, additional
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net profit consisted 2.280 million Uzbek soum that
is “2300000-20000 =2280000".

3-variance: 200 gram Uchqun bio stimulator pur-
chased for 20000 Uzbek soum and after processing S
kg seeds were sown per lhectare. Exceeded expense
was 20000 Uzbek soum. Yielded additional crop was
equal to 4300 kg in 3 variance. If to take into count that
fact market price of 1 xg pumpkin was 1000 Uzbek
soum, total profit consisted 4.3 million Uzbek soum.
Additional net profit was equal to 4.280 million Uzbek
soum that is “4300000-20000 = 4280000.

4-variance: 200 gram bio stimulator “Super-
uchqun” purchased for 20000 Uzbek soum and after
processing 5 kg seeds were sown per 1 hectare. Ex-

ceeded expense was 20000 Uzbek soum. Yielded ad-
ditional crop in the 4 variance was equal to 6100 kg
and if take into count market price 1000 Uzbek soum
for 1 kg pumpkin, total profit consisted 6.1 million
Uzbek soum. But, additional net profit was equal to
6100000-20000=6080000 Uzbek soum.

S-variance: 200 gram bio stimulator Verva pur-
chased for 10000 Uzbek soum and after processing S
kg seeds were sown per 1 kg. Exceeded expense was
10000 Uzbek soum. Yielded additional crop in the
S variance was equal to 900 kg. Taking into count
market price 1000 Uzbek soum per kg, total profit
consisted 900000 Uzbek soum. Additional net profit
was equal to 900000-10000=890000.

Table 6.- “Naynavo ogshomi” farm field. Palov Kadu —268 sort:

Variances | Number fruits per plants Weigh of fruit(xg) Productivity (c/he)
2018 2019 2018 2019 2018 2019

1 1.2 1.3 2.7 2.72 213 233

2 1.6 1.3 2.22 2.74 234 235

3 1.8 1.4 2.33 2.8 277 258

4 1.7 1.5 2.73 3.0 306 29.7

S 1.5 1.4 2.46 2.6 243 240

1 variance: control one, and total expenses not
exceeded from indicated criterion indicated in the
methodical guide. This was recognized as a zero ex-
pense. Productivity consisted 23,3 ton per hectare.

2-variance: 200 gram Gossiprin bio stimulator
purchased for 20000 Uzbek soum and after process-
ing seeds S kg were sown per 1 hectare. Exceeded
expense was 20000 Uzbek soum for purchased bio
stimulator Gossiprin. Yielded additional crop was
equal to 200 kg pumpkin in the 2 variance. Tak-
ing into count that fact that market price for 1 xg
pumpkin was 1000 Uzbek soum per kg, total profit
consisted 200000 Uzbek soum. But, additional net
profit consisted 198000 million Uzbek soum that is
“2000000-20000 =198000".

3-variance: 200 gram Uchqun bio stimulator pur-
chased for 20000 Uzbek soum and after processing 5
kg seeds were sown per lhectare. Exceeded expense
was 20000 Uzbek soum. Yielded additional crop was

equal to 2500 kg in 3 variance. If to take into count that
fact market price of 1 xg pumpkin was 1000 Uzbek
soum, total profit consisted 2.5 million Uzbek soum.
Additional net profit was equal to 2.5 million Uzbek
soum that is “2500000-20000 =2480000.
4-variance: 200 gram bio stimulator “Super-
uchqun” purchased for 20000 Uzbek soum and after
processing S kg seeds were sown per 1 hectare. Ex-
ceeded expense was 20000 Uzbek soum. Yielded ad-
ditional crop in the 4 variance was equal to 6400 kg
and if take into count market price 1000 Uzbek soum
for 1 kg pumpkin, total profit consisted 6.4 million
Uzbek soum. But, additional net profit was equal to
6400000-20000=6380000 Uzbek soum.
S-variance: 200 gram bio stimulator Verva pur-
chased for 10000 Uzbek soum and after processing 5
kg seeds were sown per 1 kg. Exceeded expense was
10000 Uzbek soum. Yielded additional crop in the
S variance was equal to 700 kg. Taking into count
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market price 1000 Uzbek soum per kg, total profit
consisted 700000 Uzbek soum. Additional net profit
was equal to 700000-10000=690000.

Conclusion

1. Using of bio stimulator in the conditions of grey
pasture soil as a untraditional organic fertilizer had jus-
tified yourself from point of view economic efficiency.
Coming of above mentioned facts recommend to farm
heads to use bio stimulator as the best organic fertilize
for increasing pumpkin plants productivity.

2.In the conditions of poster soil using bio stimu-
lator as a untraditional fertilizer allows to increase
a volume of humus in the structure earth. Though
humus had splatted during period of plant growing
in the variances of experiment with comparing con-
trol was observed exceeded volume on 0, 06-0, 05%.

3. During the period of growing mobile food ele-
ments in the field of experiment not changed. (in the
beginning growing period, in the period of flourish-
ing and in the end of harvesting).

4. Because of increased level of feeding elements
in the variances 3 and 4 they affected on pumpkin’s
growth and evelvement positively. As a result it was
observed high rates of height, crop elements and col-
lected harvest on the field of experiment.

5. Coming of the results, Spanish-73 sort in the
variances 3 and 4 productivity were high comparing
with control one. In the control variance yielded per
hectare 25,2 ton fruit, 136 of its seed of fruit, in the
2 variance 27,5 ton fruit and 157 kg seed, in the 3
variance 29.5 ton fruit and 175 kg seed, in the 4 vari-
ance 31.3 ton fruit and 209 kg seed, in the variance
26,1 ton fruit and 149 seed. A main result is that it
was created gene pool of qualitative seed.

6. Using bio stimulators for growing pumpkin
justify themselfes as a organic fertilizer from eco-
nomic point of view. As showed in results of eco-
nomic efficiency, in the 2 variance received 180000,
in the 3-variance 2480000, 4-variance 6380000 and
in the S-variance 690000 Uzbek soum profit earned.
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LINEAR-CIRCULAR DICHROISM OF ONE-PHOTON ABSORPTION
OF LIGHT IN NARROW-ZONE SEMICONDUCTORS.
CONTRIBUTION OF THE EFFECT OF COHERENT SATURATION

Abstract. The matrix elements of optical transitions, the spectral and temperature dependences of

the one-photon absorption coefficient of polarized radiation were calculated, and the linear-circular

dichroism in narrow-gap semiconductors was investigated taking into account the effect of coherent

saturation.

Kewords: narrow-gap semiconductor, absorption of polarized light, linear-circular dichroism,

coherent saturation.

The nonlinear in intensity of both one- and
multiphoton absorption of polarized radiation in
semiconductors with a complex valence band was
researched in [1-9], where direct intersubband
optical transitions were taken into account and it
was believed that the nonlinearity in the depen-
dence of the one-photon absorption coefficient on
the intensity arises due to the effect of coherent
saturation of absorption, which is due to a photo-
induced change in the nonequilibrium distribution
functions of holes.

However, the contribution of the effect of coher-
ent saturation of absorption of polarized radiation [3;
4] to single-photon linear-circular dichroism caused
by direct between optical band transitions in narrow-
gap semiconductors, where the Kane model [10] can
be used, remains open, to which this work is devoted.
Therefore, we will consider this contribution in the
region of light intensity, where perturbation theory is
applicable. As indicated in [9], in order to take this
contribution into account, it is necessary to make a
substitution under the sum sign in the expression for
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the probability of optical transitions from state ‘ Ik > to
‘ I'k >: instead of the nonequilibrium distribution func-
tion of current carriers f, (Ez' (E )) -filE gl; )) , it is

by ()

-y
2 2
MI,M‘ } ,where T and

necessary  to  replace

(fzf(zzo ) ‘fugo))[“ AT, T, 1~

K(l)(a)’T):%ThTwzl'E

is the light intensity, E,; is the en-

242
o 0

2mc
ergy spectrum of current carriers in the subband /,

n,, is the refractive index of light at the frequency .
The rest of the values are generally known.
Next, we will consider single-photon absorption

where I =

oflight and its linear-circular dichroism in narrow-gap
semiconductors. In a spherically symmetric approxi-
mation in the energy spectrum of current carriers, one-
photon nonlinear radiation absorption in semiconduc-
tors with a degenerate band structure was researched in
[2], where it was shown that the absorption coefficient
of light decreases with increasing intensity.

Further calculations will be performed in the
two-band approximation (Kanev’s model) [10;
11], where the energy spectrum of current carriers
is spherically symmetric and the effective masses of
heavy and light holes are determined by the relations
(see formula (14.5) in [11])

(my /my )= =1 (m, /m, ) = 4Pczv/(3moEg)- (2)

As we can see, the two-band approximation in-
correctly conveys the curvature of the heavy-hole

4 2 2 .
7T2€ Z—

K =

4 2.2
_ 4rn’e pL 6(
con,m, 12

where the reduced density of states (excluding spin
degeneracy)

pl ()= 20 (E(k)-E, (k) -0) = 1w k()

1

e,

-1 71,
+m, ) inthe

4, isreduced effective mass: 1 :(m;
= 12 2"
InSb p, =m ,u, =m /2;k —[Zul(ha)—Eg)/h } )

(fi-

o(F)

ol el o0
+ ‘e— ‘ pc,91

(0)+(F]

T, are the times of exit of current carriers from the
saturation region in the bands with numbers ! and /'
) z(f? ) , ( fé”) is the equilibrium electron distribution
function, M /i 1 a composite matrix element of the
optical transition between the states ‘ZE> and ‘l'ic">.
Following [ 3], the one-photon absorption coefficient

can be written in the form
’ 1
Fie )‘MI'E,ZE‘ 5(E1’1€ —Eg - hw)’ (1)

branch (the correct curvature will be obtained only

if the distant zones are taken into account). Accord-

ing to [11], in this approximation

(rm/m.) =1=(3E, +2A )2m,B /(1 (As + E, ))(3)
Note here that the Luttinger-Kohn parameters

(see, for example, [11]) are related to the Kane pa-
rameter by the relations

D=-#F, [(V3mE, ),
A-B=n"/(2m,),
arB_o_PhRy

2 2m, 2mE,
where the Kane parameters are determined by the
relation —iF,, 6, = Idxdysz(?)f—’aXﬂ (7), X, (7)
is one of the basis functions defined according to
(13.18) [11], where spin-orbit mixing with other
bands is not taken into account.

The spectral dependence of the light absorption
coeflicient in narrow-gap semiconductors for direct
between-band optical transitions, neglecting the
non-parabolicity in the energy spectrum of current
carriers, according to the formula:

(4)

25(ECE B, ~ho)=

2 2 )
+‘e7‘ +24‘ez.‘ Py (@) ],
index (0) indicates the neglect of non-parabolicity

(and k- Z) mixing). It was assumed here that the final

states of the current carriers are empty, and the initial
—2

=2/3and

(5)

€

states are completely occupied. Since |e,
—2

‘e;‘ =1/3 then
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(sincein InSb k" /K =1/4/2).
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Here k, and k, they satisfy the law of conserva-
tion of energy:

%[Eg +n(k1)J =ho,

where nz(k )=(2ha)—Eg)2, (

U(kz)=h0); (9)
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It can be seen from (11) that K" (&) increases
with increasing of frequency of light, where
§=E,/ho . In particular, as the frequency of light

doubles, K" (&) it triples.

K“)(a),T):‘%’ml >

k;s=%1/2,m=+1/2,+3/2

where f,, (f.) is the distribution function of holes

(electrons), E,, (E,) is the energy spectrum of holes

(electrons), the sign <> means averaging over the

solid angles of the wave vector of current carriers,
16¢’

3co Bn,

where

) 3/2
¢ Logol[ e, 1
hen, ho E 2\2

1 2 o ho+E, "
—+= .
3 3 ha) Eg 2E,

u kP F(B,Lw) 3(o)- [fhh(Ehhkw)) .fc( EkY )}

n, hha)

2
A T (1+L] (7)

2

Note that taking into account non-parabolicity in
the energy spectrum will lead to the following relation

2 4 E, ’
T](kz)] pc,92 (CO) : (8)
2 _n(k1)+Eg ho
“)="0) ak)

ho+E

k=l (o) ~E,)(252E,) | =1 =

For the reduced density of states, taking into ac-

count non-parabolicity, we have
4r d - -
P (@) = (zn)3kl / (zdkz(Ec (k)-E, (k))) there-
fore,
(0) k ho
)pc ( ) pcS( )kg)Eg (10)

(11)

Note that the contribution of the coherent sat-
uration effect to the light absorption coefficient,
which is taken into account, is determined by the

expression
MO ()
PSR L. B
- |2
\/1+4,§;",2M81;v,m<k>\

and other quantities are well known. For example,
for an optical transition |V, +3/ 2> - >, the
quantity K" (®,T) is determined by the relation

(13)
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It is seen from (13) that the linear-circular di-
chroism of the light absorption coefficient depends
on the value S(a)) . In particular, disregarding the
contribution of the effect of coherent saturation (i.e.,
at ¢, =0) K" (w,T) to both for linearly and circu-

larly polarized light 3(&, =0)= %, i.e. in this case,

there is no linear-circular dichroism of the light ab-

1/2 1/2
3, =6,7796." + ¢, -arcsin LY -, -arcsin So ,
1+¢, 1+,

for circularly polarized light

~ 2(4’5)/2\/@@ +1 —Cwarcsin\/g)

cire 52 . (17)
From (16) and (17) it can be seen that with in-
creasing light intensity, it grows £, >>1, and within

~

the limits of high intensity, that is, it does not depend
on the intensity and equal to ®1.1 This means that
in the region of high intensities, the linear-circular
dichroism has saturation.

sorption coefficient. And for ¢, #0 we have: for
linearly polarized light

~ _[" -y’
‘Slin = I—l d:u 5

(14)

1+¢, (1-47)
for elliptically polarized light
1 2\ '
5(1_'_ H 2)+ Pcirc:u

~ + '
‘scirc = _[_1 dlu

1 , (15)
\/1+§w |:2(1+ “’2)$R:1rcu’:|
where P

> _is the degree of circular polarization of
light, the sign "+" corresponds to the o, polariza-
tions, 1’ =cos¢’, u =cos¢,where ¢(¢') the angles
between vectors €(4) and k , 4 is the wave vector of
the photon. In case P

circ

=1 we have that: for linearly
polarized light

(16)

Thus, one-photon linear-circular dichroism in
narrow-gap semiconductors arises only when the
effect of coherent saturation is taken into account.
Following [9], it is possible to calculate the multi-
photon linear — circular dichroism caused by inter-
band optical transitions, to which a separate work
will be devoted.

This work was partially funded by the grant
OT-F2-66.
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IN NARROW-ZONE SEMICONDUCTORS

Abstract. The matrix elements of two-photon direct optical transitions between the valence and

conduction bands in narrow-gap semiconductors in the three-band Kane model were calculated.

All types of optical transitions were analyzed, which differ from the initial states of current carriers,

leading to linear-circular dichroism in narrow-gap semiconductors with taking into account the effect

of coherent saturation in two-photon optical transitions.
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The absorption nonlinear in intensity of polar-
ized radiation in semiconductors with a complex
valence band was researched in [1-10], where di-
rect intersubband optical transitions were taken into
account and it was assumed that the nonlinearity in
the dependence of the one-photon absorption coef-
ficient on intensity arises due to the effect of coher-
ent saturation of absorption, which is caused by a
photoinduced change nonequilibrium hole distribu-
tion functions.

However, the question of two-photon absorption
of light caused by direct between optical band tran-
sitions in narrow-gap semiconductors in the three-
band approximation in the Kane model [9; 10] with
taking into account the contribution of the effect of
coherent absorption saturation depending on the de-

gree of radiation polarization, where the Kane model
can be used, remained open, what this work is about.

Asindicated in [2], in order to take this contribu-
tion into account, it is necessary to make a substitu-
tion under the sum sign in the expression for the
probability of optical transitions from state ‘1E> to

Z’E> state: instead of the nonequilibrium distribu-
tionfunctionofcurrentcarriers f, (El, (12 )) - f (E, (E )),

replace by
2 ’%
M 1'12,1/2‘ } ,where T and

it is to

(fzr(zzo ) _fu(zo)){H‘LTuszzh_z

T,; are the time of the exit of current carriers from

the saturation region into the zones with numbers [
and /', f,(,-? ), ( fugo)% Fo (fl(o)) is the equilibrium elec-

k
tron distribution function, M

necessary

2k

/7. is the composite
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matrix element of the optical transition between the

states ‘ll_{ > and l’l?> , with the help of which the lin-

ear-circular dichroism of multiphoton absorption of

light is determined (see, for example, [1-9]).
Therefore, below we consider two-photon op-

tical transitions described by Feynman diagrams

of the -i—g- + —'Zl'-ei type and differing from each

other by the following initial states:
a)the initial states are in the subband of heavy
holes, and the virtual states are in the subbands of
the valence band. Then the matrix element of the
optical transition |V,+3 / 2> - |m> —lc,+1/ 2> is de-
M(l) M(l)

¢,+1/2;V,+3/2 ;V,+3/2;V,+3/2

termined by the sum

M(]) M(l)

c,—1/2;V,-1/2 V,—1/2;-3/2
(E;, —Ey, —ho)
2
equalto Ay pk
ch
for the optica
V,=3/2) >|m)—
MS21/2;V,73/2M\(/1,)73/2;V,73/2
(-ho)
which is equal to

bl

—ho

, which in the Kane model is

e'2(A—B)e, e'e'B }
))

(—hw) (Elh -E, —ha))
transition of the type
¢,—1/2) is determined by the
MW MW

¢, +1/2;V,+1/2 V,+1/2;V,+3/2
b )

E,—-E, —ho

2 '
e )2(A—B)e,, "e
—i(eﬁ k ()2 ), + e.c.B in
ch (—ho) (E, —E,, —ho)

the Kane model, for the optical transition of the type
|V,+3/2> - |m> - c,—1/2> is determined by the
M(E,IEI/Z;V,-%—S/ZM;(\l/?+3/2;v,+3/2 MS,lzl/Z;V,Jrl/ZME/},)Jrl/Z;V,+3/2

—ho '’  E,-E,-ho

2 r !
which is equal to eA, V2p kBeye”
ch ) E,—E, —ho
model, for the optical transition of the type

|V,—3/2> —)|m> - c,+1/2> is determined by the

sum

in the Kane

) (1) ) o)
sum MC,71/2;V,+3/2M;V,+3/2;V,+3/2 MC,—1/2;V,+1/2MV,+1/2;V,+3/2
bl )
~ho E,-E, —ho
which in the model Kane is equal to

, where M 9 is the matrix

c,m'sV,m

(eA0 jz i\/Ekae;e'+
ch ) E,—E, —ho
element of one-photon (— ) transition of the type
c,m’> - |V,m> ,where m'=%1/2, m=43/2, p is
the Kane parameter [11; 12], A and B are the band
parameters of the semiconductor. The energy conser-
vation law for these transitions is described by the
function 6 (E,,,, — E,, —2h®). Matrix elements in the
representation (c,+1/2),(c,—1/2) and (V,+3/2),
(V, -3/ 2) are conveniently rewritten as the following

matrix
2(A-B)ele, N e'B V2Bele!
HM(Z’) H _ (ﬂ)z ok —ho E,-E, —ho E,—-E, —ho
o ch iN2¢'e' B _ 2(A-B)e'e, N e B

E,—-E, —ho —ho E,—E, —ho
b)the initial states are in the subband of lightholes,  type |V,~1/2) —|m) —|c,—1/2) is determined by
and the virtual states are in the subbands of the valence the sum

band. Then the matrix element of the optical transi-
p MSZI/Z;V,—S/ZMg/l,)—?)/Z;V,—l/Z MC(,IEI/Z;V,—I/ZM(I)

tion |V,+1/2> - |m> -

c,+1/ 2> is determined by

1 1
the sum M£,31/2;V,+3/2M;(V?+3/2;V,+1/2 ,
) (1) E,—E,-ho
M M ‘
C’H/Z’V’H/Zh VAZNAR wwhich in the Kane model is
—ho
eA, ) J3Be'?
equal to | x| Y22
ch E, —E,-ho

1 ¢ 2(A+Be,
n 1 e2(A+Ble, , for the optical transition of the
B —hoe

V,—1/2;—1/2’ Wthh

bl

E,—-E,-ho —hw

(eA)Y
in the Kane model is equal to —l[e—hoj pkx
c

¢ 3¢’ B 1 2(A+B)ele,
E,—E,-ho 3  ho

transition of the type |V,+1/2) —|m) —|c,—1/2) is

Mg,lll/z;V,+3/2M;(\12+3/2;V,+1/2

E,—E,—ho

for the optical

determined by the sum
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M(l)

V,+1/2;V,+1/2

M(l)

¢,=1/2;V,+1/2

—ho

4 \ﬁ (i) pK(A+B)e’
3\ ch ho

,  which is

equal to

in the Kane model, for

which in the model is Kane is equal to

- [2(eA, Y e’
—12 3l (A + B)pk—— . The energy conserva-
c

ho
tion law for these transitions is described by the func-

the optical transition of the type tioné (E. - E,, —2hw) . Matrix elements in the repre-
|V,—1/2) —>|m) —|c,+1/2) is determined by the  sentation (6,+1/2),(c,~1/2) and
sum MC(,I-?-I/Z;V,—3/2M\(/1,)—3/2;V,—1/2 _ MS}ZI/Z;V;]/ZM\(/l,)*l/Z;*l/Z t(l?;,;(_)zlll/oif)l’lgv;l‘:ail{li) are Convenlently rewritten as
> )
E, —E, —ho ho &
{ \/gBeiz 2 (A+ B)e'e,, ] 5 2(A+ B)e!?
2 _ _ —
HM(Z,) H _ [%j ” E,—E,-ho 3 ho 3 (-ho) ;
, ch —iZ\/g (A+B)e!’ _ J3Be'? _ 2 (A+B)ele,
3 ho E,—E,-ho 3 ho

c) virtual states are in the conduction band, and
the initial states are in the branch of light holes of the
va-lence band. Then the matrix element of the opti-
cal transition |V,+1/2> — |m> —|c,+ 1/2> is deter-

M(]) M(‘)
mined by the sum —&H2et2 VAR ywhich in
E —-E,-ho
the Kane model is equal

1 (eA Y 1 2k
E(e_hoj h_[E o T Z—kj pe., for the optical tran-

c 0) m,
sition of  the determined

type is
|V,=1/2) —>|m) —|c,—1/2) by the

sum

Lm0 MY , which is equal in the Kane

ha) c,—1/2;¢,—1/2 c,—1/2;V,—1/2
. 2 21.2

model %(%) hi E, +Z k pe’ . For an opti-
3\ ¢ w m,

cal transition, the type|V,+1/2) = |m) —

6-1/2)

1 (e, 1
= J5( %] 5

d) virtual states are in the conduction band, and
the initial states are in the branch of light holes in the
valence band. Then the matrix element of the optical
transition |V,+1 / 2> — |m> —lc,+1/ 2>is determined

M(l) M(l)

c,+1/2;¢,+1/2 ¢,+1/2;V,+1/2

E.-E,-ho

2 272
—i ed ) L E + "k \/2 pe. in the Kane model,
ch ) hol ¢ 3

by the sum , which is equal to

1
is determined by the sum %M 91 P—. 5121 P
which in the Kane model is equal to
2 27.2
(%j hL[Eg +h k )\/gpe’.Foran optical transi-
¢ ® 2m. J\N3™ °

tion, the type |V,~1/2) —|m) —

c,+1/ 2> is deter-

1
mined by the sum %M 5111 P £1+)1 j2sv._1j2» Which
in the Kane model is equal to
Here

.[eAOJZ 1 Kk \F ,
-1 — | —| E, + —pe, .
ch ) o\ ¢ 2m_J\3

|m)=|c,x1/2), E, - is the band gap. The energy
conservation law for these transitions is described
8 (E, —E, —2ho) by the function. Matrix elements
in the representation (c,+ 1/2),(c,—1/2) and
(V,+ 1/ 2),(V,— 1/ 2) are conveniently rewritten as
a matrix

22’
hkjpk

2m,

e \/Ee;
—i\/Ee; ie’
for the optical
V,=1/2) >|m) —>

(1) (1) . .
e 112 Me v 1 » Which is equal to

i (eA, ) 1 nk
ﬁ(e—h"j h_(Eg + : Jpe' in the Kane model.
¢ © m

c,—1/2>
determined by the sum

.

transition of the type

¢,—1/2) is determined by the

1
sum —M
ho

For an optical transition | V,+1/ 2> - |m> -
the type s

2m,
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1
—M E )1,2 1M 521/2;\,,+1 ;», which in the Kane model

eA Y 1 n'k? \/7
isequalto| —% | —| E_+ e, .Forano
a (chj ha)[ £ ZmEJ 3p s

tical transition | V,~1/2) —|m) — ), the type
|V,—1/2> —>|m> - > is determined by the

which in the Kane

¢,+1/25¢,+1/2 ,+1/2;V,-1/2 7

sum LM() M(l)
ho

A 1
() o,

e) virtual states are in the spin-split band, and the
initial states are in the heavy hole branch of the va-
lence band. Then the matrix element of the optical

transition  |V,+3/2) —|m)— ) is  deter-
2
A 1
mined by the sum ke I . S
ch ) E,—E,, —ho
X|:MS,?I/Z;A&I/ZM(Al,)Jrl/Z;V,+3/2 + MC( J)r1/2 A, l/ZMgl,)fI/Z;V,JrS/Z :|)
2
i (€A
which is equal [«
JE ch
x#(—ie;H Y421 )in the Kane model,
E,-E, —ho
for the optical transition of the type

|V,=3/2) = |m) —|c,~1/2) is determined by the
eA, 1

sum (] (M M

+ M( ) M(l)

¢,—1/2;A,-1/2 A,—1/2;V,=3/2

}, which is equal to

L(erj X p (—ieiH*l —2e;I*’) in the
J3\ceh ) E,~E,-ho

Kane model. for an optical transition, the type
|V,=3/2) > |m) —|c,+1/2) is determined by the

N e
E,-E, —ho

d) virtual states are in the spin-split band, and the
initial states are in the branch of light holes of the
valence band. Then the matrix element of the optical

transition |V,+1 / 2> - |m> - > is deter-
mined by the sum
2
eA 1 1 1
e L

12 *
—e,H

A 2 272
model is equal to —l(e Oj ! E +hk \f e .
h) ol ¢ 2m,

Here, E, is theenergy gap. The energy conservation
law for these transitions is described by the function
8 (E, — E;, —2h). Matrix elements in the representa-
tion (c,+1/2),(c,—1/2)and (V,+1/2),(V,~1/2)are
conveniently rewritten as the following matrix

K j N G
+ p .
2m, —i\/ze; ie’
eA, 1 1 1
SUITL ( Ch j EA _Ehh —ha) x|:M§,-?—1/2;A,+1/2M2,11/2;V,—3/2 +
+ MC( 11,2 A, I,QMS) v, 3,2] which in the Kane model
eA, p T y
isequalto —=| —2 | —————(—ie’ H" —2¢'I").
1 \/7(577] EA_Ehh_ha)( i i )
For an  optical transition, the type
|V,=3/2) = |m) — |c,+1/2) is determined by the su
2
el 1 [ (1 (1
0 XM M s T
( Ch j EA —Ehh —ha) C,+1/25A,+1/2 A+1/2;V,-3/2

+ ME 31,2 A, 1,ZM(AI) V232 }, which in the Kane model
A,

is equal to i} #

f ¢h ) E,—E,, —ho

Here |m> = |SO,i1/2>,

of current carriers in the spin-splitband, G', F', H'

-determined by relations (24.20) in [ 12], *is the sign
of complex conjugation. The energy conservation

(2ielI'+e H').

E, is the energy spectrum

law for these transitions is described by the function
8 (E, —E,, —2ho). Matrix elements in the represen-
tation (¢,+1/2),(c,—1/2)and (V,+3/2),(V,-3/2)
are conveniently rewritten as the following matrix
—i2el " —e'H +2ie'l"
—ie’ H' 2e¢'I'+ieH'

2e' T’

M(l)

® : :
+Mc,+1/2;A,—21/2 A-1/2V,41/2 | which is equal to

o) el () e p)

in the Kane model for the optical transition of the
type |V,—1/2) —|m) —|c,—1/2) is determined by
2

the sum ﬂ ;X[Mﬂuz.kuz
ch ) E,~E,-ho B

M(l)

A,-1/25V,-1/2 +
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1 ) .
+ MS )1/2 A +1/2M(A,)+1/2;V,—1/2:| which is equal to

i €A p \/— Py st ' ’

X x————— | V3¢ H —ie, (G'—F
\/_(chj EA—Elh—ha)[ i 3 )}
in the Kane model. for an optical transition, the type
eA, ’ 1

X
ch ) E,—E,—hw
+M( ) M(l)

¢,—1/2;A,-1/2 A,—=1/2;V,+1/2 )

is determined by the sum

™ (1)
|:Mc,—1/2;A,+1/2MA,+1/2;V,+1/2

which in the model is

\/_(632) (EA—EZ—ha)) (@-F)]

For an  optical transition, the type
|V,—1/2> - |m> - c,+1/2> is determined by the

_1 eA : p
b= () s

From the energy conservation law, the wave vec-

Kane equal to

[e;H* —ie

tor of photoexcited electrons participating in optical
transitions from the subband of light holes to the

conduction band is determined by the expression
(e,L)

k(Zw)_ 2.u+
oL T 2

(Zha) ~E, ), where m_ are the masses

of electrons in the conduction band, m, is the effec-
tive mass of holes in the subband L, L =1h (L = hh)
for light (heavy) holes, u!“" = LA,
m,_+m,

From the latter relations, it is easy to obtain ex-
pressions for the energies of the intermediate state
for light, heavy holes:

a) if the transition comes from heavy holes, then

EL:hh(k(z“”hh)_L(Zha) E,),
+m,,
E, (k") = m,m, (2n0-E,). b) if the
m, (mc +my,
transition comes from light holes, then
L hh (k<2w)lh) = e My (Zha) —Eg ),
My (m +mlh)
E, k%, L(ﬂza) E ) Then the energy
m,+my,

denominators in the composite matrix elements, de-

—J3e' H" —ie! (G'—F') —ie' (G'-

. ! !
ie, H —

4, ! O] (1)
sum S S Y I VIO
[ ch j EA _Elh —hw |: CAU2A,41/27 7 A +1/2;V,-1/2
+ MC( 4)-1/2 A, 1/2Mgl))_1/2;v,_1/2 :| ) which in the Kane model
is equal to

i (eA Y N
—T( pr J m[(G —F )e_ +ie, H ]
Here |m> = |SO,i 1/ 2>. The energy conservation law
for these transitions is described by the function
8 (E, —E, —2h®) . Matrix elements in the represen-
tation (c,+1/2),(c,—1/2)and (V,+1/2),(V,~1/2)
are conveniently rewritten as the following matrix

F')+eH"

¢ (G'-F) (G -F)+iN3e H|

pending on the frequency of light and the band pa-
rameters, will be written as:

1) at an optical transition from light holes to the

conduction band:
(1h)

Elh(k(zwlh) Ehh(kczzo)lh)_W(Zhw E )

(¢,lh)
Ec(k?f )~ En, (kizz))zh) E + 5+

(2ha) E )

E (kff)m) E, (kc L= lh) 2hw;
2) at optical transition from heavy holes to the
conduction band:

‘uchh
Zw +
E ( cL)hh) Ehh(kcL hh 'ulhhh (2h0) E )

E (kcL hh) Ehh(kcL hh) 2ho,
(c,hih)

[0} [ :u+
Ec(k(jL:)hh)_Elh( (ch hh) E + ,u( ¢,lh)

(Zha) E )

Thus, the interband matrix elements of two-pho-
ton optical transitions in narrow-gap semiconductors
have been calculated, which can be used to calculate
the two-photon linear — circular dichroism caused by
interband optical transitions in the Kane model.
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Abstract. The article deals with some ways of replenishing vocabulary of modern English as a

result of changing linguistic view of the world. Formation of new elements of the language as well as

change of the existing ones through the use of internal word-building resources are analyzed.

Keywords: language transformations, word formation, semantic structure of a word, lexical

equivalent, descriptive equivalent, semantic shifting.

Alanguage and its functions are studied and ana-
lyzed in modern science. Since human interaction
implies certain awareness of the real world, language
is considered to be one of the multi-functional and
effective means of the world cognition.

The role of alanguage to be a means of communi-
cation is evident for anyone, as well as the opportunity
to share information (interchangeability). According
to Wilhelm von Humboldt, the language origin and
language transformations never belong to one man
only, but to a community in the whole; language ca-
pacity reposes at the bottom of every human heart and
it is activated just in communication [3, 382].

In the meantime, Humboldt draws our atten-
tion to one of the cornerstones of a true linguistic
research in which a language is examined not just as
ameans of communication but the one having a pur-
pose in and not apart from itself, a language as a tool
of thoughts and feeling. Humboldt strongly believes
that the character and structure of a language express

the entity and knowledge of its native speakers, as
well as non-native speakers, consequently, careful
and detailed language studying and analyzing must
involve anything that is connected with the inner
world of a human being from the point of view of
history and philosophy [3, 375].

In view of this, one must admit a language not
only as a means of communication, but as the way to
express culture and to preserve it for future genera-
tions. Language as a functional system is inextricably
connected with every aspect of a social life. Language
is a social phenomenon and its vocabulary bear the
impress of material and cultural life of any society.
Thus, specific features of language development are
reflected in the size and nature of its vocabulary. Any
language functions and develops within certain social
environment: human society using this language, the
structure of this society, the level of culture and edu-
cation of language speakers, their social standing, as
well as peculiarities and differences in their language
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behaviour according to communicative situation or
context. These issues connected with social aspects
oflanguage are of great interest to sociolinguistics that
studies and analyzes society’s effect on a language.

Changes in a social life, development of science,
technology and culture provide occurrence of new
subjects and new notions that inevitably involves
creation of fresh naming units. In this way, language
functioning is significantly associated with a word-
formative system development, occurrence of new
semantic units, appearance of new derivational
models as well as transformation of existing ones,
increase or decrease of productive means of word
formation. Consequently, direct impact of extralin-
guistic context on vocabulary provides its motion.

Speaking about vocabulary motion, one should
take into consideration possible transformation of
semantic structure resulting in the shifting of in-
terdependence of direct nominative meaning and
figurative meaning of lexical units. Let’s consider
an example of semantic shift in a word combination
“sandwich generation” where we can see displace-
ment of the original meaning of the word “sandwich”
known as “two pieces of bread with cheese, salad, or
meat, usually cold, between them” [2, 1132] by the
figurative meaning of the same lexical unit resulting
in a new nomination that in Cambridge Dictionary
is defined as “a group of people who have old parents
as well as young children, so they have to take care
both of their parents and of their children” [7]. The
new lexeme characterizes this generation as people
in their 40’s, 50’s or 60’s who have to reconcile their
employment and private life, taking care of elderly
parents while caring for their own children. There
are some contributory factors in the growth of this
generation: changes in lifespan, a later age for child-
bearing as well as economic (financial) problems
suggesting that children require more money and
“capital-intensive” care, while aging parents require
more time and “labour-intensive” care:

Here is a dilemma. You're both working, raising kids
and saving or paying for college. Saving for retirement.

You're active in your community. Dad died and mom
needs help getting around ... You're the adults on-deck.
Welcome to the sandwich generation [9].

This interlanguage lexical unit “sandwich genera-
tion” can be considered as a natural fact of linguistic
reality since the phenomenon of “sandwiching” is
recognized in different societies all over the world,
hence, it can be used in various languages without
loss of information.

Along with traditional ways of replenishing vo-
cabulary of modern English linguists pay attention to
active usage of word groups with transformed seman-
tic structure as well as stylistic colouring, that is to say,
change or extension of the word meaning through the
influence of the changing linguistic view of the world.

Here is the example of introduction and active use
of aword combination “crowd birthing / crowdbirth-
ing / crowd-birthing” defined in Macmillan Diction-
ary as “giving birth to a baby in the presence of a large
number of close relatives and / or friends [8]:

‘Crowd birthing’ - or inviting throngs of people into
the delivery room and/or documenting the experience on
social media — might be the latest trend among pregnant
women [S].

This new practice is so characteristic of contem-
porary life that this lexical unit “crowdbirthing” has
come into the language.

The two other English lexemes childbirth related
“freebirthing” and “hypnobirthing” are of equally
great interest for those who take keen interest in differ-
ent ways of replenishment and development of mod-
ern English vocabulary. “Hypnobirthing” is defined in
Cambridge Dictionary as “the use of deep breathing,
meditation and visualization in labour in order to help
woman relax and deal with pain, while “freebirth/free-
birthing” is used to describe the process of giving birth
without the presence of a medical professional [7].

Pia Goodman was terrified at the thought of giv-
ing birth, but she astonished midwives by having her
first baby in just over three hours at home without any
painkillers. Ms Goodman admits the thought of labour
pains and the fears of what could go wrong were almost
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too much. So, when she was about 22 weeks pregnant
she decided to try a pioneering new technique called hyp-
nobirthing. Hypnobirthing, which started in the States,
uses self-hypnosis, relaxation, visualization and breath-
ing techniques to prepare the mother for birth [6].
Besides, a lexical unit “crowdbirthing” has the
same prefix “crowd-” as the other very popular words
“crowdsourcing” known as “the activity of giving
tasks to alarge group of people or to the general pub-
lic, for example, by asking for help on the Internet”
[7] and “crowdfunding” known as “the practice of
getting a large number of people to each give small
amounts of money in order to provide the finance for
a business project, typically using the Internet [7].
This prefix “crowd” represents the concept of invit-
ing a lot of people for collaborative work and with
the assistance of social media. It should be pointed
out that these recent terms “crowdsourcing” and
“crowdfunding” have already become a part of in-
ternational vocabulary and they are known tobe in a
current use in modern languages, so there is no need
to translate them and explain their meaning, which is
not the case for words “crowdbirthing”, “hypnobirth-
ing”, and “freebirthing”. They are hardly to be named
fixed language units. Therefore, when translating
them into the second language a descriptive method

is used for more perfect and complete information,
that is a descriptive construction (equivalent) which
can clarify the meaning of these lexical units.

Integrity of material reality that is substantially
identical to the entire human society and reality re-
flected in notions of lexical units enables to speak
about increasing correlation of languages. Accord-
ing to V. S. Vinogradov, since the world, material and
cultural achievements of science and technology of
the past and present have striking resemblance and
common features, acquire greater integration in the
worldwide civilization, then semantic content of
vocabulary of different languages all over the world
demonstrates linguistic affinity reducing the amount
of so-called non-equivalent vocabulary and differ-
ence in denotative meaning of lexical units [1, 70].

In conclusion, it should be mentioned that bor-
ders of the human worldview (in other words, the
way any human being assesses, interprets and inter-
acts with the world to form his values, morals and
beliefs) are spreading out, since variety of languages
suggests different ways of the world perception and
conceptualization of reality. That is why the process
of cognitive activity of a man, with a focus on com-
prehension of information and concept activation,
deserves consideration.
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Soda ash is a traditional product with a long his-
tory of production and use. There are currently over
75 soda plants in the world located in 34 countries.

An increase in output can be achieved by improv-
ing the technological processes of existing industries,
saving material resources, introducing progressive
consumption rates per unit of output. The soda in-
dustry also faces important challenges. It is planned
to further increase production of soda ash, the inten-
sification of technological processes in existing soda
plants, searches rational ways of using and manufac-
turing equipment [ 1-4].

At present, the production of soda in the world is
based on four methods of its production: ammonia,
from natural soda, from nepheline and carbonation of

sodium hydroxide. On LLC “Kungrads Soda Plant”
soda ash production is based on the ammonia meth-
od. The ammonia soda method, however, has serious
drawbacks, the main of which are: the low degree of
utilization of the feedstock (sodium uses approxi-
mately 2/3, and chlorine and calcium is not used at
all); alarge amount of liquid and solid waste requiring
disposal, discharge and long-term storage; significant
consumption of energy resources; large specific in-
vestment for the creation of soda production.
Therefore, in this production, simultaneously
with the receipt of valuable products, a huge amount
of industrial waste accumulates. The most volumi-
nous waste from the production of soda ash by the
ammonia method is the distilled suspension, which
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is formed in the amount of 8-10 m* per 1 ton of soda.
The distilled slurry can be separated into clarified
liquid and solid sludge. Clarified distilled liquid and
solid sludge must be processed into products useful
for human economic activity.

The main way to reduce the amount of chloride
waste of soda production is their processing to obtain
marketable products. Currently, there are the follow-
ing directions for solving the problem of waste dis-
posal: obtaining from a distilled suspension of calcium
and sodium chlorides; its application in the oil and
gas industry, to obtain ameliorant, calcium hydroxide,
cementless binder and other products [5-15].

The use of the distilled slurry on an industrial
scale is very low and therefore it is usually sent to
sludge ponds or the so-called “white seas”

Sludge ponds are specially prepared areas of
the earth’s surface, surrounded by dams up to 20 m
high. Sludge ponds occupy significant land areas; in
addition, they are sources of intensive pollution of
ground and surface waters with sodium and calcium
chlorides. Soda production wastes generated in large
quantities restrict the further development of existing
soda plants and impede the rational geographic loca-
tion of new plants.

One of the real ways of using distilled liquid is
waterflooding of oil reservoirs [5—-6]. This method
is used in the Shlapovskiy oil field, where a distilled
suspension is used instead of fresh water for pump-
ing into oil wells. In this case, the following require-
ments are imposed on the liquid: it must be free of
CaO, not supersaturated with respect to CaSO,, the
MPC of suspended particles in it must be no more
than 20 mg/1. The preparation of the liquid consists
of the following operations: settling in a sludge stor-
age, dilution with water to the content of Cl1 -89 g/1
(liquid: water = 4:1), carbonization of the solution
to remove Ca(OH)_; supply of return sludge to the
carbonization column, thickening of the liquid con-
taining 10 g/I of CaCO, in the thickener and final
clarification to a suspension content of 0.02 g/lin a
section of 31 hectares.

The clarified liquid is fed through a 140 km pipe-
line to the oil fields of the Shlapovskiy field. The dis-
placement coeflicient of this liquid is not lower than
that of fresh water.

For other soda plants, the distilled liquid can be
used for pumping into absorbing horizons [5-6].
When injected into absorbing horizons, the efflu-
ent should not contain mechanical impurities that
can reduce the permeability of the formation, and
chemical components that may interact with it,
and should not be supersaturated with any of the
salts that may precipitate. One of the methods for
eliminating cuttings from the “White Seas” is their
disposal in salt workings of NaCl leaching wells.
Preparation of the slurry consists of the following
steps: sedimentation of e and filtration, e; mixing e
precipitate supersaturated with NaCl brine to the ra-
tio of T: L of from 1:4 to 1:10 and feeds a pulp pump
ata speed of 2 m/s in the leaching chamber. In order
to reduce the amount of waste wastes, it is proposed
to separate insoluble impurities of sand, calcium car-
bonate, lime, calcium sulfate, magnesium hydroxide
from the distiller suspension and use them in the
production of cement or to neutralize acidic soils.
For this, the distilled suspension, brine purifica-
tion sludge and limestone roasting waste are mixed
and thickened in the presence of flocculants to a
solids content of 8—12 wt%. Then precipitate with
70-90 °C is subjected to multi-stage filtration cen-
trifuge or disc filters, washing the precipitate during
filtration fluid containing no ions CI. The filtrate is
then mixed with the original waste, and the sludge
containing 50 wt.% Solids can be used in agriculture
for liming soils and in the production of cement.

The use of solid precipitates obtained from filter-
ing a distilled suspension is possible at a low NaCl
content (~20-25wt.%). To reduce the chloride con-
tent, the precipitate is washed or mixed with chalk
waste. The choice of waste preparation method de-
pends on the location of the plant.

Employees of NIOCHIM and the Kharkov Agri-
cultural Institute named after V. V. Dokuchaev jointly
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developed a technology for the preparation of solid
waste of soda production for reclamation of acidic and
alkaline soils [7]. The method is based on thicken-
ing the distilled liquid to t: w=1:10, filtering it on a
FPAKM-50 filter press, followed by partial washing
of the precipitate from chlorides on filters with a weak
distiller suspension. Next, the sediment containing
50% moisture is mixed with chalk waste in a ratio of
1:(2-3), the resulting product is crushed and dried.

It is necessary to note the work of NIOCHIM
[8] on the use of filter fluid from soda plants to ob-
tain complex mineral fertilizers used for rice and
sugar beets. The scheme provides for the extraction
of P,O, from simple superphosphate with a filter lig-
uid and a two-stage filtration of phosphogypsum. A
fertilizer containing 35-38% of nutrients is obtained.

Experiments on magnetic processing of a dis-
tilled suspension in order to reduce the amount of
scale formation during its evaporation were carried
out on a flow-type stand of the Slavic Soda Plant. To
reduce deposits in the tubes of evaporators in the
production of CaCl,, it is advisable to use magnetic
treatment of the distiller liquid [9].

To obtain calcium chloride from a distiller suspen-
sion containing calcium sulfate, a significant part of
CaSO, is removed during decantation of CaCO,, as
a result of which its concentration in the CaCl, solu-
tion decreases, which makes it possible to evaporate
without intensive formation of incrustations on the
horizontal surface of the heat exchanger. At the first
stage of evaporation, a plate heat exchanger should be
used, since it is easily freed from incrustations [10].

In the method of purification of the distilled lig-
uid of soda production from calcium sulfate in order
to increase the degree of purification, the distilled
liquid is preliminarily saturated with carbon dioxide,
and the treatment with gypsum and carbonization is
carried out simultaneously to pH 7.5-8 [11].

Waste of soda production with a high content
of CaCl12 and other salts is decanted to separate
solids, the clarified solution (S m?) is subjected to
saturation to reduce the content of Ca(OH),, then

concentrated by evaporation in multi-shell evapora-
tors, separating crystallizing NaCl (0.4 t). A solution
of CaCl, in an amount of 1.2 m® with a density of
~ 1.4 kg/m? at 70 °C is pumped into subsoil cavi-
ties, initially filled with NaCl brine, which is then
displaced by CaCl , and sent for reuse. For 1 ton of
produced soda, 0.372 ton of NaClis recovered [12].

Thus, the analysis of the materials available in the
scientific and technical literature testifies to the sci-
entific and practical, economic and environmental
significance of research aimed at the development
and creation of a waste-free technology for process-
ing a distilled liquid to obtain purified water.

Generalization literature data related to disposal
issues of waste soda production and methods of their
processing into commercial products and their indus-
trial implementation show that it is acceptable to pro-
cess distilled liquid to obtain purified water, returned
back to the soda ash production cycle [13-15].

However, there are no systematic studies in the
literature on the following issues: the reactivity of
the components that make up the waste; influence
of various parameters on the process of purification
of distilled liquid; the influence of the rate of sodium
sulfate, brine and lime milk on the process of separat-
ing the solid phase from the suspension.

The purpose of this work is to develop a technol-
ogy for the utilization of the distilled liquid of KSZ
LLC, as a result of which the sodium chloride solu-
tion is returned to the technological cycle with the
simultaneous production of such useful products as
gypsum, chalk and magnesium hydroxide.

The essence of the technology lies in the fact
that the distilled suspension is treated with sulfate-
containing components and subsequently, after the
gypsum is separated from the system, magnesium
hydroxide and calcium carbonate (chalk) are se-
quentially precipitated, and the purified distilled
suspension is returned back to the technological cy-
cle of soda ash production, which is especially im-
portant in such a region as Karakalpakstan, where
water is an expensive raw material.
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The raw materials used were brine and solid salts
of lakes Barsakelmes and Karaumbet, as well as mi-

rabilite of the Tumryuk deposit, the chemical com-
position of which is given in (table 1).

Table 1.- The chemical composition of the starting components

Mass fractions, %
Samples Anions Cations

Cl- SO > Ca* Mg ** Na*
Rapa lake Barsakelmes 16.14 1.94 0.029 1.87 7.74
Rapa lake Karaumbet 13.72 7.07 — 3.98 4.53
Self-precipitated salt of Lake Barsa 60.32 0.06 0.088 0.06 18.95
kelmes
Salt of Karaumbet Lake No. 1 52.89 3.33 1.0 0.37 34.04
Distiller liquid KSZ LLC 9.62 0.25 3.49 0.031 -
Mirabilite of the Tumryuk field - 42.6 0.21 - 20.17

To study the effect of sodium sulfate on the de-
gree of purification of the distilled liquid, the con-
centration of sodium sulfate was varied within 80;
one hundred; 120% of stoichiometry with respect
to calcium chloride, comprising: a first camping in
distiller liquid.

The process temperature varied from 40 to 80 °C.
The duration of the process was 30; 60; 90 minutes
The experiment used mirabilite Tumryuk deposit.
Before mixing with the distilled liquid, mirabilite
was ground to a particle size of 0.03 mm.

A certain amount of distillation liquid and sodi-
um sulfate (mirabilite) were introduced into a round
bottom flask equipped with a mechanical stirrer.
Precipitation of calcium sulfate proceeded at room
temperature. After stirring the suspension for a given
temperature and time, a sample was taken, which was
filtered through a dense paper filter.

It can be seen from the data that under the con-
ditions prevailing in the experiments, calcium does
not completely precipitate even with an excess of the
precipitant of 20% and turbulent stirring of the sus-
pension for 90 minutes. Along with the purification
of the distiller suspension, we studied the kinetics of
the settling properties of the resulting calcium sulfate.
For this, the suspension was placed in a cylinder and
the height of the clarified layer was noted every 5-10
minutes. The process took place at room temperature.

The data obtained show that under the conditions pre-
vailing in the experiments, the settling rate of the solid
phase is 0.006-0.012 m/h, and the final volume of the
cuttings is 37-82% of the initial one.

The highest sedimentation rate is possessed by a
suspension obtained at 100% normal Na SO, at a tem-
perature of 40 °C and the mixing time 60 min. In this
experiment, the sedimentation process lasts 95 min-
utes and the final volume of sludge is 37% of the total.
The temperature and mixing time have little effect on
the precipitation process. Thus, with a mixing time
of 90 minutes, the amount of solid phase is 38.7%,
which settles within 140 minutes, and a reduction in
the mixing process to 30 minutes leads to an accelera-
tion of the deposition process to 135 minutes. With an
increase in the process temperature to 80 °C, the rate
of the deposition process decreased and the duration
of the deposition process reached 145 min.

Thus, the optimal conditions for the purification
process of a distiller suspension using mirabilite from
the Tumryuk deposit are: the rate of sulfate salts is
100% relative to calcium, the interaction time of the
components is 1.5-2 hours, and the process tem-
perature is not more than 60 °C.

As aresult of implementation, there is practically
no waste — distilled liquid. The water demand is re-
duced by 50-92%, the NaCl utilization rate reaches
90-95%.
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Introduction: The main indicator for the tax sys-
tems of countries is the impact of taxes on economic
development. The most characteristic feature of de-
veloped countries is the level of state intervention in
various spheres of economic life. The main goal of
government intervention is to regulate the economy.
The main goal of state regulation of the economy is
to achieve stable economic growth, ensuring price
stability, full employment of the able-bodied popu-
lation, a certain level of income and the creation of
a social protection system for citizens. The main in-
struments of state regulation are tax policy and finan-
cial support for free enterprise. Each country pursues
a tax policy taking into account its national interests.
The tax policy of the state should be aimed at creat-

ing a favorable tax environment in the country and
stimulating investment [1].

The main goal of tax regulation of the economy in
our countryis to improve the tax system in accordance
with international standards, taking into account na-
tional moral values, implementing an effective tax
policy that accelerates the country’s socio-economic
development. The tax policy in the countries of the
European Union (EU) is based on the following
two main strategic priorities: 1) economic efficien-
cy; 2) social equality and protection. Countries that
joined the European Union can be divided into two
main groups. The first group consists of developed
countries (Germany, France, England, the Nether-
lands, Spain, Italy, Sweden, Denmark, Finland, etc.).
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The main priorities of the tax policy of this group of
countries are to ensure the economic competitive-
ness of the country, as well as compliance with the
principles of social equality in the country. In these
countries, most of the tax revenue is used for social
protection of the poor and the development of hu-
man capital. The second group includes the new EU
countries and candidate countries (countries of East-
ern Europe and the Baltic States). The main tax policy
priority of this group of countries is to increase the
country’s economic efficiency, and social protection
issues are already being addressed in accordance with
the country’s economic capabilities. Based on these
priorities, tax policy differs between two groups of
countries within the EU. 1) Equality — the tax system
should be equal and fair for all taxpayers, as a result of
which the same taxes should be levied on taxpayers
under the same conditions, and the same operations
should be taxed equally; 2) Simplicity — the tax system
should be as simple as possible so that taxpayers can
easily understand their obligations and pay taxes in
time and in full, while reducing administrative costs
of tax authorities and difficulties in tax control; 3) Suf-
ficiency - the tax system should provide the state bud-
get with sufficient and well-known sources of income;
4) Efficiency — the tax system should be efficient and
should not prevent or reduce the growth of produc-
tion of goods and services in the country’s economy;
5) Competitiveness [S]. The national tax system of
the tax systems of other countries must be competi-
tive, since it must be a system that ensures long-term,
sustainable and real economic development, creation
and growth of new jobs. The main role of the tax rate
for the implementation of public policy is that it has
special significance, consisting of various types of tax
rates (proportional, progressive and regressive rates).
With their help, only the income of different catego-
ries of taxpayers is formed. The centralized tax system
is quite flexible due to tax rates, which allows for an
effective tax policy in accordance with the current eco-
nomic situation in the country, setting tax rates every
year. One of the effective means of implementing tax

policy is tax incentives [2]. This is due to the fact that
any individual or legal entity that meets the required
conditions may be granted the right to full or partial
tax exemption. In recent years, significant work has
been done to improve the tax system, expand the tax
base, bring the tax service in line with modern Euro-
pean standards, and a number of successes have been
achieved in the modernization of tax legislation and
tax administration [3].

Features of the tax regulation system of foreign
countries. It should be noted that it is impossible
to create an effective tax system without successful
reforms in the economy. An effective tax system en-
sures the continuity of the reproduction process and
regulates economic development. The introduction
of strict tax requirements in the tax system ultimate-
ly leads to an increase in tax evasion, problems of
stimulating business activity, an increase in income
and the creation of a favorable tax environment. The
essence of the changes in the tax system should be
clear to the taxpayer. Countries with the highest tax
rates. There are several ways to compare countries for
transporting taxpayers. For comparison, on the basis
of a single criterion and preservation of objectivity,
we used the highest level of income tax applied to
the income of the country’s working population [4].

One of the main goals is the formation of a compet-
itive agricultural sector in the Republic of Azerbaijan.
The formation of a competitive agricultural sector will
help to reduce the share of this sector in employment
and increase the income of those working there. Cur-
rently, the average monthly nominal wage in agricul-
ture is two times less than the average monthly nomi-
nal wage in the country. In accordance with this policy,
which will be implemented in the coming years, it is
planned to bring the average monthly nominal wage in
agriculture closer to the average monthly nominal wage
in the country. At the same time, it is important to solve
the problem of employment of people who lost their
jobs in this area as a result of the formation of a com-
petitive agricultural sector. For this, in order to increase
the level of employment of the rural population, it is
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important to develop alternative areas of activity, stim-
ulate employment in non-agricultural areas. This will
improve income opportunities for those living in rural
areas and encourage young people to stay in rural areas.
In the coming years, it will be possible to implement
projects related to the development of rural tourism,
various services, increasing the role of forestry in the
field of employment (“non-timber forestry”), as well
as training, adopting special programs to increase the
employment of women and expand startups in rural
areas terrain. Measures will be taken. Taxes have existed
since the inception of human civilization as the main
source of financial resources of the state. The creation
of the state, the formation of the army and the main-
tenance of the state apparatus necessitated the collec-
tion of taxes in ancient times. Taxes have been applied
in various forms since ancient times and are still being
formed. This development has come a long way from
the primitive form of taxation to the improvement of
taxes. Taxes have always been and remain an important
part of the economic policy of the state [6]. Taxes are
individual, gratuitous payments levied on individuals
and legal entities by state and local self-government
bodies in accordance with the law and transferred to the
state budget or local budgets necessary for the state to
fulfill its functions. The modern tax system must com-
ply with international standards, taking into account
the prospects for socio-economic development. The
tax system should ensure timely and complete collec-
tion of budget revenues, create conditions for revenue
generation and production regulation in various sectors

of the economy. The tax system, as in all countries, plays
aleading role in regulating the economy and ensuring
the state budget revenues of Azerbaijan. The modern
tax system acts not only as a means of providing pro-
jected revenues of the state budget, but also as a means
of stimulating economic development.

Conclusion: One of the requirements of the tax
system in Azerbaijan, as in all countries, is that both
the quantity and level of applicable taxes remain stable
for a long time. Because the correct forecast of the in-
come and expenses of entrepreneurs for the coming
years depends on this factor. Only in this case they have
the opportunity to develop an investment program for
both production and social infrastructure. The stabil-
ity of the tax system ensures the balance of revenues
and expenditures of the state budget and it is creating
wide opportunities for free socio-economic policy in
the country. The stability of the tax system also wor-
ries foreign businessmen. Foreign investors are more
concerned about the instability of the tax system than
about benefits and privileges. However, the Azerbaijani
government has made progress in this area, has signed
a number of international treaties and agreements,
thereby eliminating the double taxation of income and
property, which protects investments and ensures the
stability of the tax regime. Currently, the tax system of
the Republic of Azerbaijan ensures the functioning of
the country’s economic mechanism, allows financing
the urgent needs of the state, prevents the growth of the
budget deficit and generally meets all the requirements
for the transition to a market economy.
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1. Universal legal acts

1.1 Universal Declaration of human rights (ar-
ticle 30)

Judicial practice has a very negative attitude to
unfair behaviour of participants in any relations,
agreements, obligations, since abuse of rights vio-
lates normal movement within the framework of
economic turnover, economic activity, and judicial
processes. This thesis has legal origins at the interna-
tional level, confirmed by law enforcement practice
and is textually recorded in article 30 of the Universal
Declaration of Human Rights [13].

The establishment of provisions on the impossi-
bility of using the rights provided by the Declaration
contrary to its goals is a prerequisite for the inclu-
sion of a direct ban on abuse of rights in the text of

the Convention for the protection of human rights
and fundamental freedoms and the Charter of fun-
damental rights of the European Union, and, subse-
quently, for the further development of a mechanism
to combat abuse in both substantive and procedural
law. Fixing the relevant provisions on the inadmissi-
bility of abuse of rights in the acts at this level creates
obligations for the member States of the European
Union to develop a legal framework that allows im-
plementing the provisions of these legal acts, thusis a
kind of engine on the way to creating an appropriate
mechanism.

1.2 Convention for the protection of human
rights and fundamental freedoms of 1950

Article 17 of the Convention for the protection
of human rights and fundamental freedoms contains
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a direct prohibition on the abuse of rights, which is
also duplicated in the norms of other international
legal acts.

The article in question does not simply estab-
lish a ban on abuse of rights, but rather elevates this
provision into a generally recognized Convention
principle of law — the principle of fair use of rights,
organically covering the sphere of fair use of proce-
dural rights.

The Convention does not provide protection to
those whose actions are deliberately aimed at under-
mining or destroying the democratic principles and
freedoms protected by this international act. It is unac-
ceptable to use or abuse the rights and freedoms guar-
anteed by the Convention for destructive purposes.

As early as 1961, the European court of human
rights in the case of lawless V. Ireland [ 10] stated that
the purpose of article 17 of the Convention for the
protection of human rights and fundamental free-
doms is to prevent a group of persons or individuals
from using the Convention as a legal tool that would
allow them to engage in activities or carry out in-
dividual acts aimed at undermining the rights and
freedoms guaranteed by the Convention, thereby
prohibiting the abuse of all the rights set forth in the
Convention, including procedural rights [12].

The inclusion of provisions prohibiting the abuse
of rights in article 17 of the Convention for the pro-
tection of human rights and fundamental freedoms
brings it to the level of a generally recognized Con-
vention principle, with guarantees set out in other
articles of the Convention and expressed in the legal
positions of the European court of human rights in
its rulings [3]. Violation of article 17 is considered as
arule in connection with violation of other articles of
the Convention, as an element of strengthening the
effect of negative consequences of violation of fun-
damental principles and norms of international law.

The legal positions of the European court of hu-
man rights and the European court of justice, includ-
ing detection and suppression of abuse of procedural
rights, should be considered and implemented by na-

tional systems of individual States, as the interaction
of European and domestic legal orders is impossible
in conditions of subordination, as only a dialogue
between different legal systems is the Foundation of
balance. The opposite situation would lead to the de-
formation of the state’s legal system and the creation
of multiple conflicts [6, 336].

2. Special legal acts

2.1 The Brussels Convention of 1968

The Brussels Convention on jurisdiction and
enforcement of judgments in civil and commercial
disputes [1] was adopted two years after the entry
into force of the Treaty on the EEC (01.01.1958)
and is an independent international legal Treaty
closely related to the EU and yet is not a primary or
secondary law of the Union [9, 116]. In accordance
with the preamble, the purpose of this Convention
was to strengthen the legal protection of persons re-
siding there within the Community. For the same
purpose, the rules on recognition of decisions of for-
eign courts were unified, but also the rules on inter-
national competence in terms of making a decision,
which at that time was a huge progress in terms of the
qualitative characteristics of the existing rules of law.

Thus, the Brussels Convention of 1968 was the
first document containing elements of a mechanism
for regulating the rules of jurisdiction.

2.2 Luhansk Convention of 1988 and Luhansk
Convention of 2007

The Convention on jurisdiction and enforce-
ment of judgments in civil and commercial matters
[4] has not just adopted a number of norms of the
Brussels Convention of 1968. (with subsequent
changes), but also in some parts I have improved
its provisions qualitatively, and in some parts I have
gone my own way, while acting in parallel with the
Brussels Convention.

Subsequently, after the cancellation of the Brus-
sels Convention of 1968. in connection with the
adoption of Regulation No. 44/2001, the Luhansk
Convention of 1988. lost its force and was replaced
by the Convention on jurisdiction, recognition and
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enforcement of judgments in civil and commer-
cial matters, concluded in Lugano on 30.10.2007
[S]. In essence, the Luhansk Convention of 2007,
which is currently in force in parallel with Regula-
tion N1215/2012 of the European Parliament and
of the Council of the European Union on jurisdic-
tion, recognition and enforcement of judgments
in civil and commercial cases, contains provisions
that ovelap with those contained in it on determin-
ing the rules of jurisdiction, and is also one of the
sources containing rules that prevent such open
abuse of procedural rights.

5.Regulations no. 44/2001 and No. 1215/2012.

Regulation no. 44/2001 and the new Regulation
No.1215/2012 of the European Parliament and of
the Council of the European Union on jurisdiction,
recognition and enforcement of judgments in civil
and commercial cases, which repealed and substan-
tially revised some of its provisions, are among the
main sources regulating the rules for determining
jurisdiction in cross-border disputes. In addition to
fixing the rules for determining jurisdiction, Regu-
lation No. 1215/2012 is also one of the results of
the gradual harmonization of European Union law,
which is undoubtedly also one of the key points in
the fight against procedural abuse.

B. The role of the ECHR's jurisprudence in shap-
ing the mechanism for prohibiting abuse of proce-
dural rights in cross-border disputes.

1. the Case “Grasser V. Germany”.

The decision of the European court of human
rights of 05.10.2006 “Case” Grasser V. Germany
[7] was one of the main reasons for the significant
revision of the provisions on temporary priority
and rules of jurisdiction contained in Regulation
No. 44/2001 and the adoption of Regulation No.
1215/2012, establishing that the criterion of the
duration of the dispute is not fundamental in deter-
mining the competent court, because such an excep-
tion would create legal uncertainty and violate the
principle of mutual trust between the courts of the
member States of the European Union.

2. The case of Weber.

The question of the exclusive competence of
the second-called court and the limits of its compe-
tence under article 22 of Regulation No. 44/2001
was raised immediately before the German Federal
court and later before the European court of justice
[2]. The position of the Federal court on this issue
was quite clearly indicated: “there is no reason to
suspend the exclusive jurisdiction of the last court
called” However, the European court of justice did
not support the Decision of the German Federal
court and took a diametrically opposite position.
Referring to the principle of justice to act on law-
ful and honest grounds, it is argued that the last
called court, which, in accordance with article 22 of
Regulation No. 44/2001, has exclusive competence,
should postpone the trial until the final resolution of
the issue of incompetence of the first called court is
established [11, 344].

Thus, the European court of justice wanted to
minimize the negative components of the principle
of mutual trust, which arose due to the restriction of
the powers of the courts of the EU member States on
issues of verification of exclusive competence.

3. The Significance of the rulings of the European
court of justice and theEuropean court of human
rights in the formation of a mechanism to combat
abuse of procedural rights.

The rulings of the European court of human rights
and the European court of justice are important for
the development of not only European Union law,
but also for most of the world’s modern legal systems.
They affect the practice of applying international legal
acts and national laws of a particular country, create
prerequisites for rejecting a narrow interpretation of
national legal norms, and contribute to changing legal
acts in terms of regulating the rights and freedoms of
participants in certain legal relations, including proce-
dural ones. Currently, the European court of human
rights is considered the most authoritative human
rights court [8, 81]. For example two judgments of
the European court of human rights discussed above,
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which is only “a drop in the ocean’, it is obvious that ~ harmonization of the national laws of the member
the ECHR is one of the main engines of progress,not  countries of the EU and other countries in which the
only in terms of suppression of procedural abuses, ECHR judgments are binding.

but also in the formation of European Union law and

12.

13.
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