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EVALUATION OF THE INTRODUCTION EFFECTIVENESS
OF PLANTS OF ASTRAGALUS SPP. IN CONDITIONS OF RIGHT-BANK
OF FOREST-STEPPE OF UKRAINE

Objective — to evaluate of successful introduction of plants of species of the Astragalus L. genus in conditions of Right-Bank of
Forest-Steppe 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. canadensis 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.

Key words: species of the Astragalus L. genus, ontomorphogenesis, introduction effectiveness, Right-Bank of Forest-Steppe of Ukraine.

One of the most effective ways to preserve biodiversi-
ty is the plant introduction [16, 17]. Introduction
to plant culture of the Astragalus L. genus species
in Ukraine also has a significant scientific signifi-
cance and is mainly due to the so-called «protective
introduction». More than 40 % of'the species diver-
sity of the Ukrainian natural flora strawberries re-
quires conservation measures, therefore 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 properties, 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 IV-II1
century BC as a valuable medicinal herbal remedy.
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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 States, 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 high-yielding 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
high-yield 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 Right-Bank of Forest-Steppe 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 Right-Bank 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 widely-row 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. Bylov &
& R.A. Karpisonova (1978). In assessing the signs
of the basis are three-point scale V. Berezkina
(Table 1) [2].

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

Mark

Evidence
3

2 1

Generative development

Resistance to drought
and frost

Resistance to lodging
and shattering

Defeat by diseases and pests

Pretentious to the fertility
of soils

Abundant fruiting and annual Fruiting is not each year

Shoots and plants die off
in a particularly difficult
period

Plants do not fall particularly

Almost absent No mass

No mass damaging

Not damaging

Unpretentious Medium pretentious

Fruiting is absent

Each year a significant
extinction shoots and
individuals

Mass

Each year mass
damaging

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

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-
morphological studies, it was determined that
plants of the species Astragalus genus are her-
baceous perennials with non-parietaphystoid leav-
es, horseradish hemicryptophytes. A comparative
analysis 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-
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Fig. 2. Morphological features of the surface of the seed
species of the Astragalus genus: 1 — A. sulcatus; 2 — A. ca-
nadensis

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 Right-Bank of Forest-Steppe
of Ukraine varies within 190—210 days; in subsequent
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se| p J

Fig. 3. Age states of A. galegiformis L. in conditions of introduction into the Right-Bank of
Forest-Steppe of Ukraine: se — seed; p — sprouts; j — juvenile; im — immature; v — vir-

ginal; g — generative

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.

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 above-ground phy-
tomass during budding, there is a re-flowering and
fruiting. Rigorous flowering is noted in vegetatively

Speci Year of ve- Month
pecies tation ;
ge April May June July August | September| October |November
Decades tl2]3ft]2]3[t]2]3[r[2]3]t[2]3]1[2]3[1]2]3[1]2]3
2013
A. galegi- | 2014 V——={
Jformis 2015 T 7
2016 EV—r—
[ [ T 1 [ [ [ [ [ [ T [ [ T [
2013
. 2014 I——
A. cicer 2015 | FVVV——— 7 g
2016 || /
[] Pre-germination & Vegetative phase 1 Bud B Flowering phase [l Fruiting phase

Fig. 4. The phenological spectrum of seasonal growth and development of Astragalus plants depending on species

(2013—2016)

26

ISSN 1605-6574. Inmpodykuis pocaun, 2018, No 4



Evaluation of the introduction effectiveness of plants of Astragalus spp. in conditions of Right-Bank of Forest-Steppe...

Table 2. The evaluation of the introduction effectiveness of Astragalus L. species in conditions

of Right-Bank of Forest-Steppe of Ukraine (according to the method of V.N. Bylov & R.A. Karpisonova, 1978)

Mark
. General effec];ilszness
Species Reproduction General ReS}stance Condition assegsmfent of the
' condition to diseases, .aftef of vitality introduction
Seed Vegetative pests wintering
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 uUpP
A. sulcatus 1 1 2 2 1 7 up
A. canadensis 1 2 1 2 1 7 up
A. dasyanthus 2 1 2 2 1 8 uUp

Note: EP — especially promising; P — promising; UP — unpromising.

mobile plants (A. cicer). In the plants of the re-
maining investigated species, re-flowering was not
observed. When alienation of the above-ground
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 re-flowering 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 (4. ga-
legiformis, A. cicer, A. falcatus, A. glycyphyllos) —
especially promising.

The most pronounced difference from the others
on such features as the productivity of above-ground
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-
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Bank of Forest-Steppe 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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HauionanbHuii 6otaniunuii can imeHi M.M. Tpuuika
HAH Ykpainu, Ykpaina, m. Kuis

OUIHKA YCHIIIHOCTI IHTPOAYKIIIT
POCJIMH BUAIB POAY ASTRAGALUS L. B YMOBAX
TMMPABOBEPEXHOI'O JIICOCTEINY YKPAIHU

Meta — OUiIHUTH YCHILIHICTb IHTPOMYKIIii POCJIUH BUJiB
pony Astragalus L. B ymoBax I[IpaBob6epexHoro Jlicoctermy
VYkpainu.

Marepian ta metoau. [1penmer nociimxkeHHs: — Gara-
TOPIYHi pOCIIVHY BUIIB pony Astragalus: 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. cana-
densis L., A. dasyanthus Pall. lociigxeHHs 6i0J10ro-Mop-
(oJIOriYHKMX Ta OHTOMOP(OreHETUYHUX OCOOIMBOCTEN POC-
JIMH MPOBOAWIM Ha IHTPOLYKUIMHMX AiUISIHKAX Bimaimy
KyJIbTypHOI ¢jiopyu HaliioHanbHOro 00TaHiYHOTO camy
iMmeHi M.M. Tpumka HAH VYkpainu 3a 3arajbHonpuii-
HATUMU MeToaukamu. OOpoOKY OTpUMaHUX Pe3yJIbTaTiB
3[iACHIOBAIM METOAAMU JAMCHEPCIHOro aHali3y i cra-
TUCTUYHOI OLIHKM CEpenHiX MaHWX 3 BUKOPHUCTAHHSAM
nporpamu Microsoft Excel (2010).

Pe3yabraTi. YcTaHOBIIEHO BiKOBi CTaH OHTOMOpdOore-
He3y POCIIH BUMiB pOIy Astragalus Ta ce30HHI pUTMU poc-
Ty i pO3BUTKY pOCavH. Bu3HaueHo MopdosioriyHi 03HaKu
IUTS1 TIOPiBHSIHHS TOCJTIKEHUX BUJIiB POCJIMH. 3a OL[iHKOIO
YCIIIIHOCTI iHTPOIYKIIil POCTIVH 3-TIOMiX BUJIIiB POy Ast-
ragalus 2 Bunu (A. ponticus, A. monspessulanus) 6yo BU3Ha-
HO TMEepCIIeKTUBHUMM, a 4 (A. galegiformis, A. cicer, A. falca-
tus, A. glycyphyllos) — 0coba1BO NMepcrneKTUBHUMU

BucHoBku. 3a 6iojloro-mop¢osorivHUMKU 0COOIMBOC-
TSIMU i TOCIOJAPCHKO-LIIHHUMU O3HaKaMU BiliOpaHo Tep-
CIEeKTHBHI (DOPMU Ta COPTO3pa3KH BUIIIB POy Astragalus njis
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JIIKAPCHKOT0, KOPMOBOTO Ta €HEPTETUYHOIO BUKOPUCTAH-
Hs. BBeaeHHSI B CiJIbCbKE TOCITOAAPCTBO BUIIB POCIMH
LIBOTO POAY JACTh 3MOTY 3MEHILIMTHA aHTPOIIOTeHHE HaBaH-
TaXeHHSI Ta 30epeTrT! MTPUPOIHI MiCIIS 3pOCTaHHS, a TAKOX
3HAYHO PO3IIMPUTH CUPOBUHHY 0a3y TpaTULIIAHUX KYJIb-
Typ ponuHu Leguminosae (Fabaceae).

KirouoBi cioBa: Bunu pony Astragalus L., onTomopdore-
He3, YCMILIHICTh iHTpoaykuii, [IpaBobepexHuii Jlicocten
Ykpainu.

A.Il. Bonoapuyxk, JI.b. Paxmemos

HatmonanbHblii 60Tannyeckuii can umeHu H.H. Ipuiiko
HAH Ykpaunsl, YkpauHna, r. Kues

OLEHKA YCINTEIHHOCTU UHTPOAYKLNN
PACTEHUU BUIOB POJIA ASTRAGALUS L.

B YCJIOBUAX ITIPABOBEPEXHOM JIECOCTEITU
YKPAMHDbI

Iess — OLIEHUTH YCTIETTHOCTh MHTPOMYKIINU PACTEHUI
BUIOB pona Astragalus L. B ycnoBusix IIpaBoGepexxHOI
Jlecoctenu YkpauHBbI.

Marepuan u Meronpl. [IpenMer rccienoBaHUs — MHOTO-
JIETHUE pacTeHUs BUIOB pona Astragalus: 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. cana-
densis L. A. dasyanthus Pall. VccienoBaHusi 6M010ro-Mop-
(omormueckux 1 OHTOMOP(HOTEHETMIECKNX OCOOEHHOCTEN
pacTeHuii IPOBEIEHBI HA UHTPOAYKIIMOHHBIX YYacTKaX OT-
Jiena KyJasTypHoit aiopbl HalimoHanibHOro 60TaHMYECKOro
cana umenn H.H. Tpuinko HAH Ykpaunsl no o6iienpu-
HATBIM MeTomuKaM. OOpaboTKy TIOTyYeHHBIX Pe3yJIETaTOB
OCYIIECTBIISLT METOIaMU TUCTIEPCUOHHOTO aHAIN3A U CTa-
TUCTUYECKOI OLIEHKU CPEAHUX JaHHBIX C UCTIOIb30BAHUEM
nporpammbl Microsoft Excel (2010).

PesyabraTbl. YcTaHOBJIEHBI BO3PACTHBIE COCTOSTHUS
oHTOMOpdoreHe3a pacTeHnll BUIOB pona Astragalus, ux
CE30HHbIE PUTMBI POCTa U pa3BUTHsI. OnpeneaeHbl MOp-
(osornyeckure Mpu3HaKU IIT CpaBHEHUS MCCIISIOBAH-
HBIX BUIOB pacteHuid. [1o olleHKe YCTIeITHOCTH MHTPO-
MYKIIUW PacTeHUil cpeau BUIOB poaa Astragalus 2 Buna
(A. ponticus, A. monspessulanus) onpeneaeHbl Kak MepcreK-
TUBHBIE, a 4 (A. galegiformis, A. cicer, A. falcatus, A. glycy-
phyllos) — Kak 0COOEHHO TIePCIIEKTUBHBIE.

BoiBoabl. Ha ocHoBaHMY 61010T0-MOPHOTOTUIECKIX
0COOEHHOCTEN 1 XO35ICTBEHHO-1IEHHBIX MPU3HAKOB OTO-
OpaHbI MMePCIeKTUBHBIE (GOPMBI U COPTOOOPA3IILI BUIOB
pona Astragalus nnst TeKapcTBEHHOTO, KOPMOBOTO U HEP-
TeTUYECKOTO MCIOb30BaHMsI. BHenpeHne B CebCKOe XO-
3SCTBO BUJIOB PACTEHU 3TOro poaa MO3BOJUT YMEHb-
IIUTh aHTPOIIOTEHHYIO HArpy3Ky Y COXPAaHUTb MIPUPOTHBIC
MeCTa MPON3pacTaHusl, a TAKXKe 3HAUUTEIEHO PaCITUPUTh
CHIPbEBYIO 0a3y TPaAWIIMOHHBIX KYJIBTYyp ceMelictBa Le-
guminosae (Fabaceae).

Kirouessie ciioBa: Buibl pona Astragalus L., onTtomopdo-
reHe3, YCIEHOCTh MHTpoayKiuu, [1paBobepextast Jle-
cocrenb YKpauHbl.
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