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EVALUATION OF THE INTRODUCTION EFFECTIVENESS 
OF PLANTS OF ASTRAGALUS SPP. IN CONDITIONS OF RIGHT­BANK 
OF FOREST­STEPPE OF UKRAINE

Objective — to evaluate of successful introduction of plants of species of the Astragalus L. genus in conditions of Right­Bank of 

Forest­Steppe of Ukraine.

Material and methods. The subject of the study were perennial plants of Astragalus species: A. galegiformis L., A. cicer L., 

A. falcatus Lam., A. glycyphyllos L., A. ponticus Pall., A. monspessulanus L., A. onobrychis L., A. sulcatus L., A. сanadensis L., 

A. dasyanthus Pall. Investigations of biomorphological and ontomorphogenetical peculiarities of plants were conducted on 

introduction plots of the Department of Cultural Flora of M.M. Gryshko National Botanical Garden of the NAS of Ukraine in 

compliance with generally accepted techniques. Processing result was performed by analysis of variance and statistical estima­

tion of the data using Microsoft Excel (2010) program.

Results. The established age states ontomorphogenesis species of Astragalus genus and seasonal rhythms of plants develop­

ment. Marked morphological characteristics for comparison mobilized species of plant. According to the success of the plant in­

troduction among the species of the Astragalus genus — A. ponticus, A. monspessulanus was recognized as promising and A. ga­

legiformis, A. cicer, A. falcatus, A. glycyphyllos — especially promising.

Conclusions. On the basis of biological and morphological features and the availability of economically valuable traits 

selected promising forms and varietals samples of medicinal, fodder and energy use. Further introduction into agriculture of 

the species plants of this genus will allow not only preserving natural places of growth and considerably expand the raw material 

base of modern crops of the Leguminosae (Fabaceae) family.
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One of the most effective ways to preserve bio di ver si­
ty is the plant introduction [16, 17]. In tro duc tion 
to plant culture of the Astragalus L. genus species 
in Ukraine also has a significant scientific signifi­
cance and is mainly due to the so­called «pro tective 
introduction». More than 40 % of the species diver­
sity of the Ukrainian natural flora strawberries re­
quires conservation measures, there fore actively 
explored and multiplied under the conditions of 
introduction for further repatriation in the natural 
conditions of their growth [14]. This is primarily 
due to their valuable medicinal pro perties, indivi­
dual representatives of Astragalus, as a result of 
which the natural places of their growth have un­
dergone an intensive anthropogenic load [11].

The Astragalus genus was studied in the IV­III 
century BC as a valuable medicinal herbal remedy. 

Now in world flora includes about 2500 species, in 
the flora of Ukraine is growing 60 [13]. Huge 
amounts of genus and plasticity of plants to envi­
ronmental conditions, cause great interest among 
modern scientists [1, 8—10, 18, 22]. Natural places 
of growth of Astragalus on the territory of Ukraine 
undergo a large anthropogenic load, which is 
due to the number of their valuable practical pro­
perties [7, 8]. In China, some Astragalus is used in 
organic farming as an alternative to chemical ferti­
lizers [24]. On the territory of United Stat es, some 
representatives of this genus are studied as highly 
productive plants for provision needs of fodder 
production [9, 10]. Analyzing the results of studies 
by British scientists, one can assume that these 
plants can be used to form stable pastures [18]. But 
most scholars of the world focuses on the study of 
chemical composition and nutritive value of Astra­

galus for use in the medical industry [1, 22].
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The mobilization of the gene pool of rare and 
uncommon beneficial plant species and the crea­
tion of high­yielding varieties, hybrids and forms 
on their basis emphasizes the relevance of the 
comprehensive study and introduction into the 
broader culture of representatives of the Astragalus 
genus in Ukraine, as it will meet the needs of pro­
duction, as a consequence, to reduce the harvest­
ing of raw materials in natural growth areas. It is 
worth noting that in the department of cultural 
flora of M.M. Gryshko National Botanical Gar­
den of the NAS of Ukraine has been working on 
the introduction of Astragalus for decades [16, 19]. 
As a result of our comprehensive research on 
the introduction of representatives of this genus, a 
number of results have been obtained emphasiz­
ing the prospects for the further introduction of 
high­yield species, forms and varieties in agricul­
ture [17].

Objective — to evaluate of successful introduc­
tion of plants of species of the Astragalus L. genus 
in conditions of Right­Bank of Forest­Steppe of 
Ukraine.

Material and methods

The research was conducted on experimental sites 
of the department of cultural flora of the M.M. 
Grishko National Botanical Garden of the NAS 
of Ukraine, located in Right­Bank of Forest­
Steppe of Ukraine.

Soils of experimental areas — grey forest pine 
forest. The depth of the arable layer is 20—22 cm. 
The content of humus in the soil — 3.26 %, pH — 
6.7, nitrogen content — 98 mg/kg, phosphorus — 
373 mg/kg and potassium — 66 mg/kg of soil.

Seeding rate of seeds at a widely­row sowing of 
10 kg/ha. The depth sowed of the seeds is 1.5 cm, 
which is optimal for Astragalus on the soils of the 
investigated zone.

The names of plants are given as in «Vascular 
plants of Ukraine a nomenclatural checklist» 
by S.L. Mosyakin, M. Fedoronchuk [13], and 
the APG III system (2009). Describing the above­
ground and underground organs of the plant we 
used [26, 27].

Phenological observations were carried out by 
registration of development phases at intervals of 
3—5 days using the method of I.N. Beydeman [3], 
G.M. Zaitsev [25] and «Methodology of Pheno­
logical Observations in the Botanical Gardens of 
the USSR» [12]. The beginning of the phase was 
determined in the presence of a sign in 10 % of 
plants, the full phase — in the presence of 75 %. 
Photo illustrations are made using the Canon EOS 
400D digital camera.

The evaluation of the success of the introduction 
was made according to the method of V.N. By lov & 
& R.A. Karpisonova (1978). In assessing the signs 
of the basis are three­point scale V. Berezkina 
(Table 1) [2].

Table 1. Scale for assessment of the success of introduction of perennial herbaceous plants

Evidence
Mark

3 2 1

Generative development Abundant fruiting and annual Fruiting is not each year Fruiting is absent

Resistance to drought 
and frost

Plants do not fall particularly
Shoots and plants die off 
in a particularly difficult 
period

Each year a significant 
extinction shoots and 
individuals

Resistance to lodging 
and shattering

Almost absent No mass Mass

Defeat by diseases and pests Not damaging No mass damaging
Each year mass 
damaging

Pretentious to the fertility 
of soils

Unpretentious Medium pretentious Very pretentious
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The processing of the obtained research results 
was carried out using methods of dispersion analy­
sis and statistical estimation of average data using 
the program Microsoft Excel (2010).

Results and discussion

It should be noted that the basis of our work is 
based on the research results of a number of sci­
entists and their own data, which are covered in 
the articles [4—6, 17, 19]. As a result of biology­
mor phological studies, it was determined that 
plants of the species Astragalus genus are her­
baceous perennials with non­parietaphystoid leav­
es, horseradish hemicryptophytes. A comparative 
ana lysis of underground organs allowed the iso­
lation of 2 groups of plants: vegetatively mobile — 
A. cicer, the renal buds are located on plagiotic 
shoots, which allows the formation of a rhizome 
with a large number of clones, not mobile — 
all other investigated representatives whose buds 
restoration are located around the root cervix of 
the root (Fig. 1).

All representatives have a high hardness of seeds 
of about 98 %. The seed shell is impermeable to 
moisture and nutrients, which allows for a long 
time to prevent germination. The permeability of 
water in the seed naturally is carried out through a 
seed claw (Fig. 2), not natural due to scratching.

It was found that the introduced plant species 
of the Astragalus genus in conditions of culture 
have four age periods and 10 developmental states: 
seeds, sprouts, juvenile, immature, virginal, gene­

1 2

a b b

Fig. 1. Formation of rhizomes in plants species of the Astragalus genus: 1 — A. cicer; 
2 — A. galegiformis; а — plagiotropic shoots; b — kidney renewal

rative, subsenile and senile. The duration of on­
togeny — about 25 years (Fig. 3).

The rhythm of seasonal growth and develop­
ment of plants, the duration of phenological phas­
es is one of the important indicators of the success 
of the process of their introduction. It was estab­
lished that the duration of the vegetation period 
of all investigated species of the first year of life in 
the conditions of the Right­Bank of Forest­Step pe 
of Ukraine varies within 190—210 days; in subsequent 

1 2

Fig. 2. Morphological features of the surface of the seed 
species of the Astragalus genus: 1 — A. sulcatus; 2 — A. ca­

nadensis
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years — 200—230 days; from the sowing of plants 
species of the Astragalus genus to the occurrence 
of stairs passes 14—23 days. In the generative pe­
riod, plants of the first year of vegetation do not 
enter and vegetate until the transition of the aver­
age daily temperature of negative values. The du­
ration of the development phases depended on 
weather conditions. Delay of germination to 14—
23 days was observed at low soil moisture. De­
crease in temperature also caused the slowdown 
of plant development.

Fig. 3. Age states of A. galegiformis L. in conditions of introduction into the Right­Bank of 
Forest­Steppe of Ukraine: se — seed; p — sprouts; j — juvenile; im — immature; v — vir­
ginal; g — generative

se p j im v g

In subsequent years, the plant’s growth began 
on average, 22—29 days before the emergence of 
stairs. The budding phase began at 48—55 days af­
ter the start of the vegetation. The flowering phase 
came in 24—30 days, and the fruiting, respectively, 
after 19—24 days one after another.

It was found that plants of species of the genus 
Astragalus exhibit repairing properties in particu­
lar A. cicer after alienation of above­ground phy­
tomass during budding, there is a re­flowering and 
fruiting. Rigorous flowering is noted in vegetatively 

Species 

A. galegi-
formis

A. cicer

Decades

Year of ve-
getation

2013
2014
2015
2016

2013
2014
2015
2016

April May June July

Month

August September October November
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

Pre-germination Vegetative phase Bud Flowering phase Fruiting phase

Fig. 4. The phenological spectrum of seasonal growth and development of Astragalus plants depending on species 
(2013—2016)
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mobile plants (A. cicer). In the plants of the re­
maining investigated species, re­flowering was not 
observed. When alienation of the above­ground 
part of plants in the first group of plants after the 
fruiting phase are able to blossom for the second 
time in the growing season but do not pass into the 
fruiting phase. In other plants, under such condi­
tions, no re­flowering was observed (Fig. 4). 

According to the success of the plant introduc­
tion (Table 2) among the species of the Astragalus 
genus, 2 was recognized as promising and 4 (A. ga­

legiformis, A. cicer, A. falcatus, A. glycyphyllos) — 
especially promising.

The most pronounced difference from the others 
on such features as the productivity of above­ground 
biomass, yield of seeds, content in the raw materials 
of structural and functional and biologically active 
compounds, resistance to adverse environmental 
factors characterized by form A. galegiformis. Based 
on the results of the evaluation, selection of standard 
forms for further breeding studies was carried out.

Conclusions 

Therefore, as a result of ontomorfogenetical pe­
culiarities plant of species of Astragalus L. genus 
representatives in conditions of introduction of 
M.M. Gryshko National Botanical Garden of the 
NAS of Ukraine which is located in the Right­

Table 2. The evaluation of the introduction effectiveness of Astragalus L. species in conditions 
of Right­Bank of Forest­Steppe of Ukraine (according to the method of V.N. Bylov & R.A. Karpisonova, 1978)

Species

Mark
General 

assessment 
of vitality

The 
effectiveness 

of the 
introduction

Reproduction
General 

condition

Resistance 
to diseases, 

pests

Condition 
after 

winteringSeed Vegetative

A. galegiformis 3 2 3 3 3 14 EP
A. cicer 3 3 3 3 3 15 EP
A. falcatus 2 2 3 3 3 13 EP
A. glycyphyllos 3 3 3 2 3 14 EP
A. ponticus 2 2 2 2 2 10 P
A. monspessulanus 3 1 2 3 2 11 P
A. onobrychis 2 1 2 2 1 8 UP
A. sulcatus 1 1 2 2 1 7 UP
A. сanadensis 1 2 1 2 1 7 UP
A. dasyanthus 2 1 2 2 1 8 UP

N o t e: EP — especially promising; P — promising; UP — unpromising.

Bank of Forest­Steppe of Ukraine the established 
age states ontomorphogenesis species of Astraga­

lus L. genus and seasonal rhythms of plants devel­
opment. Marked morphological characteristics 
for comparison mobilized species of plant and 
provided assessment of the success of plant intro­
duction in culture. On the basis of biological and 
morphological features and the availability of eco­
nomically valuable traits selected promising forms 
and varietals samples of medicinal, fodder and en­
ergy use. Further introduction into agriculture of 
the species plants of this genus will allow not only 
preserving natural places of growth and consider­
ably expand the raw material base of modern crops 
of the Leguminosae (Fabaceae) family.
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Національний ботанічний сад імені М.М. Гришка 
НАН України, Україна, м. Київ

ОЦІНКА УСПІШНОСТІ ІНТРОДУКЦІЇ 
РОСЛИН ВИДІВ РОДУ ASTRAGALUS L. В УМОВАХ
 ПРАВОБЕРЕЖНОГО ЛІСОСТЕПУ УКРАЇНИ

Мета — оцінити успішність інтродукції рослин видів 
роду Astragalus L. в умовах Правобережного Лісостепу 
України.

Матеріал та методи. Предмет дослідження — бага­
торічні рослини видів роду Astragalus: A. galegiformis L., 
A. cicer L., A. falcatus Lam., A. glycyphyllos L., А. ponticus Pall., 
A. monspessulanus L., A. onobrychis L., A. sulcatus L., A. cana­

densis L., A. dasyanthus Pall. Дослідження біолого­мор­
фологічних та онтоморфогенетичних особ ливостей рос­
лин проводили на інтродукційних ділян ках відділу 
культурної флори Національного ботанічного саду 
імені М.М. Гришка НАН України за загальноприй­
нятими методиками. Оброб ку отриманих ре зуль татів 
здій снювали методами дисперсійного аналізу і ста­
тистичної оцінки середніх даних з використанням 
програми Microsoft Excel (2010).

Результати. Установлено вікові стани онтоморфоге­
незу рослин видів роду Astragalus та сезонні ритми рос­
ту і розвитку рослин. Визначено морфологічні ознаки 
для порівняння досліджених видів рослин. За оцінкою 
успішності інтродукції рослин з­поміж видів роду Ast­

ra galus 2 види (A. ponticus, A. monspessulanus) було визна­
но перспективними, а 4 (A. galegiformis, A. cicer, A. falca­

tus, A. glycyphyllos) — особливо перспективними
Висновки. За біолого­морфологічними особ ли вос­

тями і господарсько­цінними ознаками відібрано пер­
спективні форми та сортозразки видів роду Astra galus для 

лікарського, кормового та енергетичного використан­
ня. Введення в сільське господарство видів рослин 
цього роду дасть змогу зменшити антропогенне наван­
таження та зберегти природні місця зростання, а також 
значно розширити сировинну базу традиційних куль­
тур родини Leguminosae (Fabaceae).

Ключові слова: види роду Astragalus L., онтоморфоге­
нез, успішність інтродукції, Правобережний Лісостеп 
України.
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ОЦЕНКА УСПЕШНОСТИ ИНТРОДУКЦИИ 
РАСТЕНИЙ ВИДОВ РОДА ASTRAGALUS L. 
В УСЛОВИЯХ ПРАВОБЕРЕЖНОЙ ЛЕСОСТЕПИ 
УКРАИНЫ

Цель — оценить успешность интродукции растений 
видов рода Astragalus L. в условиях Правобережной 
Лесостепи Украины.

Материал и методы. Предмет исследования — много­
летние растения видов рода Astragalus: A. galegiformis L., 
A. cicer L., A. falcatus Lam., A. glycyphyllos L., А. ponticus Pall., 
A. monspessulanus L., A. onobrychis L., A. sulcatus L., A. cana­

densis L. A. dasyanthus Pall. Исследования биолого­мор­
фо логических и онтоморфогенетических особенностей 
растений проведены на интродукционных участках от­
дела культурной флоры Национального ботанического 
сада имени Н.Н. Гриш ко НАН Украины по общепри­
нятым методикам. Обработку полученных результатов 
осуществляли методами дисперсионного анализа и ста­
тистической оценки средних данных с использованием 
программы Microsoft Excel (2010).

Результаты. Установлены возрастные состояния 
онтоморфогенеза растений видов рода Astragalus, их 
сезонные ритмы роста и развития. Определены мор­
фологические признаки для сравнения исследован­
ных видов растений. По оценке успешности интро­
дукции растений среди видов рода Astragalus 2 вида 
(A. ponticus, A. monspessulanus) определены как перспек­
тивные, а 4 (A. galegiformis, A. cicer, A. falcatus, A. glycy­

phyllos) — как особенно перспективные.
Выводы. На основании биолого­морфологических 

особенностей и хозяйственно­ценных признаков ото­
браны перспективные формы и сортообразцы видов 
рода Astragalus для лекарственного, кормового и энер­
гетического использования. Внедрение в сельское хо­
зяйство видов растений этого рода позволит умень­
шить антропогенную нагрузку и сохранить природные 
места произрастания, а также значительно расширить 
сырьевую базу традиционных культур семейства Le­

guminosae (Fabaceae).

Ключевые слова: виды рода Astragalus L., онтоморфо­
генез, успешность интродукции, Правобережная Ле­
со степь Украины.




