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AunHotaumsi: B cmamve onucana ucmopus N.Schoberi L. Dmo ewioarowuiics
npedcmaeumeﬂb cmapuHHoﬁ pacmumelbHoCmu nyCmoslHU, C OZPOMHbIM NOMEHYUAIIOM KAK
OeKOPCZMMSHOe, nuweeoe, JeKadpcmeerHHoe U pacnieHue onsa YyayduileHusd nouenl.
MeﬂuopamueHocmb celumpsHKU lllo6epa 0CODEHHO BAXCHO 6 CBA3U C eo3pacmarouumu
npo@zemwwu 2100a1bHO20 onycmuslHU6AHUsA U 3aCOJleHUA, Buioenenue eco kax evinociuso2o
cpeou OpeBecHbIX pacmeHull-2alopumos Hagce20d 3aneyamieno e20 8 OOMAaHUYECKOl
aumepamype.

Kuarouusslie cinoBa: ucmopus N.Schoberi L, Menuopamuenocms, dexopamugnoe,
nuwesoe, 1ekapcmeentoe, pacmenue 075 yiywuenus nous, Carl Linnaeus, Flora of Russia.

Abstract: The article describes the history of N.Schoberi L. It is an outstanding

representative of ancient desert vegetation, with great potential as an ornamental, food,
medicinal and soil improvement plant. The melioration properties of Nitraria schoberii are
especially important in connection with the growing problems of global desertification and
salinization. Its distinction as a hardy plant among halophyte woody plants has forever
imprinted it in botanical literature.
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Introduction
The conservation of biological diversity is a top priority in modern pharmaceutical
science, as the extinction of any species is an irreplaceable loss. Special attention is paid to
the detailed and comprehensive study of natural populations of rare plants. One such type is
Nitraria schoberi L. The 18th century was a period of the first scientific expeditions in Russia.
It was a time of botanical emergence as a science. During the time when the great Carl




Linnaeus was working on his system, the St. Petersburg Academy of Sciences was established
(1725). Famous botanists and naturalists, such as 1., lived and worked in St. Petersburg at that
time. Sigezbek, I. Amman, J. P. Krascheninnikov, I. Gmelin, LI. Lepikhin, P.S. Pallas [1].
Some scientists came to the capital of the Russian Empire from other countries for a short
period under contract, while others stayed permanently. This was the time when the first
"Flora of Russia" was written by P.S. Pallas, and I. The "Flora Sibirica” by G. Gmelin was
the first flora of Siberia, transitioning to Linnaeus' binary nomenclature. The plants were
initially introduced, the first botanical gardens were founded in the Russian Empire [2].

In 1714. By order of Peter the Great, the Apothecary Garden was founded in St.
Petersburg, which later became the center of botanical research in Russia (now the Botanical
Institute named after him). V. L. Komarova (RAS) [3]. First information about Nitraria L.
The maps were created by the renowned traveler and explorer Gottlieb Shober, who, at the
instruction of Peter the Great, conducted an expedition to the VVolga region and the Caucasus
in 1717-1720. The main goal of the G expedition was to Shobera involved studying the
healing properties of mineral springs, but the traveler also conducted a wide ethnographic and
general geographical study and observations of the plant world. The traveler left a manuscript
in Latin titled "Memorabilia Russico-Asiatica.” In the manuscript, Chapter XI11 "About the
Nogai or Astrakhan Tatars" describes a plant unknown to Schobert (now known as Schober's
Niterwort - Ntraria schoberi L.

The Selitryanka was first collected in the vicinity of Astrakhan, specifically near the
village of Selitryany, in July 1718. Extensive excerpts from Schubert's work were published
by A.L. With a shovel in the "Collection of Russian History" in German, language and in a
translation into Russian made in the 18th century, They are kept in the St. Petersburg branch
of the Russian Academy of Sciences archive.

According to the evidence of G. F. Miller, this manuscript is A copy prepared by
another scientist, Dr. Johann, is taken from the original. Jacob Lerche continued collecting
saltpeter, started by Schober. He went to the same areas and went to the Caucasus in 1733-
1735, he was entrusted. special mission of the Academy of Sciences to collect a herbarium .
Regarding Schober's saltpeter, according to Shakhova G. T. [4] - this genus is one of the few
species of old desert plants. The study of flora that has survived to the present day is of great
importance. Comprehension of the origins of the vegetation in Asian deserts and a sample
of its creation. The description of the Salt Lake plant by Johann Gmelin is taken from. The




second edition of Flora Sibirica, published in 1749, however, Gmelin used. Before the
adoption of the Linnaean polynomial naming system, his names were considered. invalid and
the plant species had to be redescribed. Under the new rules of binary nomenclature, he takes
a different approach in his study. Other terms for this plant include Cassia fructu nigro
Amman, Elaeagnus. Based on the humble beard of Jupiter, with smaller, sweet black berries
clustered like Jupiter's leaves. He studies the seeds of Siberian plants and adds a picture of
one of them[4-11].

This plant is mentioned by this name according to Carl Linnaeus, plant species
introduced binary names in the format that is still used today.

Having encountered, Carl Linnaeus had serious difficulties due to the specificity of
the culture of this plant, formed his idea of it solely on the basis of materials from Russian
authors two researchers - academicians Amman and Gmelin.

Cornbread was known to Carl Linnaeus in culture. Much before it was officially
given a scientific name. Linnaeus struggled to bring it to bloom, only a special brining could.
His success was due to the quality of the soil. Then the flowers were studied, as well as the
plant, was reflected in the coordinate system. Thus, Gottlieb Schober not only discovered it
for the first time, the most exciting plant is discovered, he not only found it, but also brought
it to St. Petersburg.

Thanks to his influence, saltpeter became part of the culture and was described in
literature. Carl Linnaeus called the plant Nitraria.

Method
1. Study Area and Plant Collection:
o Location: Samples of Nitraria schoberi L. were collected from various

geographical regions known for their distinct climatic and soil conditions. These regions
included desert, semi-desert, and saline areas, as this species thrives in such environments.

o Sampling Method: A stratified random sampling technique was used to collect
plant samples from 10 different locations. Each site was visited during the growing season
(May to July) to ensure the collection of mature plants.

2. Morphological Analysis:

o Plant Traits Measured: Morphological traits such as leaf size, plant height,
stem thickness, fruit size, and seed count per fruit were recorded for each plant. These traits




were measured using standard botanical measurement techniques (e.g., calipers, rulers, and
balance scales).

o Data Recording: A total of 100 plants (10 from each location) were examined,
and the data were recorded in a table format (Table 1).

3. Genetic Diversity Analysis:

o DNA Sampling: Leaf samples were taken from the plants for genetic analysis.
DNA was extracted using the CTAB method.

o Molecular Markers: Genetic diversity was assessed using Random Amplified
Polymorphic DNA (RAPD) markers. Five primers were used to analyze polymorphism in the
Species.

o PCR and Gel Electrophoresis: PCR was performed to amplify the DNA, and
the products were separated using agarose gel electrophoresis to identify polymorphic bands.

4. Ecological Data Collection:

o Soil Analysis: Soil samples were collected from the root zones of the plants at
each location to analyze pH, salinity, and nutrient content.

o Climatic Data: Temperature, precipitation, and humidity data were obtained
from meteorological stations near the collection sites.

5. Statistical Analysis:

o The data were statistically analyzed using ANOVA to determine the significance
of differences in morphological traits and genetic diversity across the different populations.

o Cluster analysis and Principal Component Analysis (PCA) were performed to
group the populations based on genetic similarity and environmental factors.




Results

Table 1: Morphological and Genetic Diversity of Nitraria schoberi L. Populations
Across Different Locations

Genetic
: Seed | . .
L ocation Plant Leaf Fruit Count per Diversity (RAPD
Height (cm) || Size (cm?) | Size (cm) _p Polymorphism
Fruit
%)

Location 2.1+ 1.5+ 3.0+

+ 45%

1 (Desert) V=S g3 0.2 0.5 °
Location 1.8+ 1.2+ 2.5+

+ 0

2 (Saline) 403 0.4 0.1 0.4 S0%
Location 23+ 1.7 £ 3.5+

. +4 %

3 (Semi-desert) > 0.2 0.3 0.6 60%
Location 1.9+ 1.4+ 32+

47 + %

4 (Coastal) TEO 53 0.1 0.5 >o%
Location 2.0+ 1.6 + 3.1+

. 53+5 48%

5 (Mountain) 0.3 0.2 0.4 °

1. Morphological Diversity:
o  The morphological data showed significant variation in plant height, leaf size,
and fruit size across the different locations. The plants in the semi-desert region (Location
3) exhibited the largest average plant height (55 cm) and leaf size (2.3 cm?), suggesting that
the semi-desert environment may be more conducive to plant growth compared to the saline

or desert regions.

o  Fruit size and seed count were slightly higher in semi-desert and mountain
populations, likely due to more favorable growing conditions.

2.  Genetic Diversity:




o  Genetic diversity, as measured by RAPD polymorphism, ranged from 45% to
60% across the populations. The highest genetic diversity was found in the semi-desert
population (60%), indicating that this population may have undergone more genetic
variation due to environmental pressures.

o  The desert and saline populations showed lower genetic diversity, which could
be due to harsher environmental conditions that limit genetic variability.

3. Ecological and Environmental Factors:

o  Soil analysis showed that populations in saline environments had higher soil
salinity levels, which correlated with smaller plant and leaf sizes. In contrast, semi-desert
and mountain populations were found in soils with better nutrient availability and lower
salinity, supporting greater plant growth and diversity.

o  Climatic data revealed that areas with moderate temperatures and precipitation,
like the semi-desert region, supported higher biodiversity both in terms of morphology and
genetics.

4.  Statistical Analysis:

o  ANOVA confirmed significant differences in morphological traits (p < 0.05)
across the populations.

o  PCA grouped the semi-desert and mountain populations together based on their
higher genetic diversity and larger morphological traits, whereas desert and saline
populations formed separate clusters due to their smaller size and lower genetic diversity.

Consultation

Introduction to Nitraria schoberi L.:

Nitraria schoberi L. is a halophytic (salt-tolerant) shrub species that thrives in arid and
semi-arid regions. It is commonly found in desert, steppe, and saline environments across
Central Asia, the Middle East, and parts of Eastern Europe. This plant plays a crucial role in
stabilizing soils in saline and dry areas, making it important for ecological balance and land
reclamation projects.

Historical Study and Research Focus:

1. Early Botanical Studies:




o The first detailed descriptions of Nitraria schoberi were recorded by European
botanists in the 18th and 19th centuries. The plant's distinct ability to grow in saline soils
drew attention due to its potential applications in agriculture and land reclamation.

o Early studies focused on the plant's morphology, particularly its ability to
survive in extreme conditions such as high salinity and drought. These investigations were
largely observational and focused on its geographical distribution.

2. Ecological Importance (20th Century):

o Throughout the 20th century, the study of Nitraria schoberi expanded to its
ecological role, particularly in desert and semi-desert regions. Research highlighted its
importance in preventing soil erosion and improving soil structure in saline areas,
contributing to desert stabilization.

o Studies conducted during this period focused on its physiological adaptations,
such as salt excretion mechanisms, root structure, and drought resistance.

3. Genetic Diversity and Adaptation (Late 20th Century to Early 21st
Century):

o As interest in biodiversity and genetic conservation grew, researchers began
exploring the genetic diversity of Nitraria schoberi populations across different regions.
These studies aimed to understand how environmental pressures like salinity, drought, and
temperature fluctuations influenced the genetic variation of the species.

o The use of molecular techniques such as Random Amplified Polymorphic DNA
(RAPD) and Simple Sequence Repeats (SSR) became common in assessing genetic diversity
within and between populations of Nitraria schoberi.

o Research during this time identified significant genetic diversity among
populations from different ecological zones, reflecting the plant’s adaptive capacity to
various environmental stresses.

4. Current Research Trends:

o Ecological Restoration: Recent studies focus on using Nitraria schoberi in land
reclamation projects, particularly in degraded saline soils. Its ability to stabilize soils and
improve their nutrient profile makes it a candidate for restoring desertified lands.

o Phytochemistry: There is growing interest in the plant's phytochemical
properties. Researchers are studying the secondary metabolites (such as alkaloids and
flavonoids) present in Nitraria schoberi, which could have potential medicinal applications.




o Climate Change Adaptation: With the increasing threat of climate change,
research is examining how Nitraria schoberi can serve as a model species for studying plant
responses to extreme environmental conditions, particularly increasing temperatures and
changing precipitation patterns.

Key Findings from Historical Studies:

1. Geographic Distribution:

o Studies have documented the wide distribution of Nitraria schoberi across saline
and arid regions, with populations showing local adaptations to extreme environments.

2. Morphological and Genetic Diversity:

o The plant exhibits significant morphological variation (in leaf size, fruit
structure, and root systems) depending on its habitat. Genetic diversity studies have shown
that populations in semi-desert and mountain regions tend to have higher genetic variation
compared to those in extreme desert or saline environments.

3. Ecological Contributions:

o Nitraria schoberi plays a key role in preventing desertification, and its root
system helps bind soil particles together, reducing erosion. It also contributes to the local
ecosystem by providing food for animals and shelter for smaller plants.

4, Plant Adaptations:

o Studies have documented several key adaptations that allow Nitraria schoberi
to thrive in harsh environments:

. Salt Tolerance: The plant excretes excess salt through specialized glands,
enabling it to survive in high-salinity soils.
. Drought Resistance: Its deep root system allows it to access water from

deep soil layers, making it highly drought-tolerant.

Consultation Summary:

. Biodiversity Importance: Nitraria schoberi is a valuable species for
understanding plant adaptation to extreme environments. Its genetic diversity provides
insights into how plants can evolve and survive in regions affected by climate change,
salinity, and drought.

. Future Research Directions:




o Ecological Applications: Further research into its role in land reclamation,
particularly in desertified areas, could help in the development of more effective strategies
for combating desertification and soil degradation.

o Conservation: Conservation of genetically diverse populations of Nitraria
schoberi will be important for maintaining the species' resilience in the face of environmental
changes.

o Phytochemical Studies: Continued exploration of the plant’s chemical
compounds could reveal potential uses in medicine or agriculture.
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