




      
    . .    

(   6  19  2022 ) 

. . 

. . 

. . 

  . . 
 . . 

in vivo in vitro

rambe 

Asimina
Chaenomeles Prunus 

Pulsatilla Iris





 
Approved for publication by the Academic Council M.M. Gryshko  

National Botanical Garden  of the National Academy of Sciences of Ukraine 
(protocol  6 of September 19, 2022)

Y.B. Blume

.V. Kolesnichenko

L.A.Kotyuk

Rakhmetov D.B. 
corresponding member of the NAS of Ukraine Zaimenko

in vivo

Crambe

Asimina Chaenomeles Prunus

Pulsatilla Limniris
Iris 



IN VIVO
IN VITRO

Cypripedioideae

Sansevieria 

Cypripedioideae
Paphiopedilum

Coelogyne viscosa Orchidaceae

Calanthe cardioglossa
Guarianthe bowringiana
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rambe

Crambe
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Crambe ............................................................................................................  

Asimina triloba Chaenomeles Ch. japonica, Ch.speciosa, 
Ch.superb , Ch.cathayensis Prunus spinosa

Pulsatilla

Limniris Iris
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rambe
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Asimina triloba Chaenomeles
Ch. japonica, Ch.speciosa, Ch.superb , Ch.cathayensis Prunus spinosa

Pulsatilla
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ex situ

ex situ



in situ

in situ
ex situ 

in situ ex situ Asparagales
Sansevieria Asparagaceae

Sansevieria

S. hyacinthoides

in situ



Crambe

Crambe

C. cordifolia C. tataria

C. orientalis 
C. tataria

C. maritima



Asimina triloba , 
Chaenomeles Corylus avellana Prunus spinosa

Limniris Iris

Pulsatilla
Paeonia  

Limniris Iris



Limniris. 

Limniris

Pulsatilla







Sansevieria Asparagaceae),  
Crambe . (Brassicacea), Asimina triloba , Chaenomeles 
Corylus avellana Prunus spinosa

Limniris Sibiricae Laevigatae
Hexagonae Iris

Pulsatilla
Paeonia

Sansevieria
Asparagaceae in vitro

ex situ 

Sansevieria in vitro  ex vitro 
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Sansevieria
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ex situ 
ex situ 

in situ ex situ, 





Dianthus 
hypanicus Lilium martagon Galanthus nivalis

Orchidaceae

Adonis vernalis Allium ursinum Centaurea mollis
Galanthus nivalis Gymnospermium 

odessanum Euonyumus nana Leucojum vernum
Scopolia carniolica Staphylea pinnata Tulipa quercetorum



.  

Trifolium rubens  – 

T. rubens

T. rubens 

 Trifolium rubens 



T. rubens.

 

T. Rubens 

T. Rubens  

T. rubens 

Amarantus paniculatus
rifolium rubens Trifolium 

. rubens – 

. rubens 



. . rubens

rifolium rubens

Trifolium rubens



 Trifolium rubens 

rifolium rubens 
Festuco-Brometea Cirsio-Brachypodion pinnati Molinio-arrhenatherea

Trifolio-Geranietea
Primulo veris-Agrostietum capillaris Arrhenatherion 

elatioris Antherico ramosi-Geranietalia 
sanguinei Geranion sanguinei

. rubens 

. rubens 



T. rubens

 

 

Origanietalia Trifolio-geranieta sangvinea

T. rubens ex situ. 

 



T. rubens

Trifolium rubens

Trifolium rubens

. rubens

. rubens



rifolium rubens

. rubens

T. rubens 



 Rubus fruticosus s.l., oronilla varia, Lotus 
corniculatus, Clinopodium vulgare, Trifolium alpestre, Melamp rum 
nemorosum, Inula salic na, Vicia cracca   alamagrostis. 

T. rubens
T. repens,  

T. 
rubens

T.repens
T. rubens

Trifolium repens

Trifolium

Trifolium
rubens

rifolium 
repens

Trifolium
rubens

rifolium 
repens

Trifolium
rubens

rifolium 
repens

 



T. rubens
T. repens, 

T. rubens T. repens

T. rubens, T. repens
Trifolium

T. rubens

Trifolium

T. rubens

Trifolium

Trifolium

T. repens

Trifolium
rubens

rifolium 
repens

Trifolium
rubens

. repens Trifolium
rubens

rifolium 
repens

 



T. rubens

Trifolium 

T. rubens

Trifolium rubens

rifolium rubens 

. rubens Festuco-
Brometea, Molinio-arrhenatherea Trifolio-Geranietea

. rubens

T. rubens



T. rubens

T. rubens

T. rubens

. rubens

 

Moneses uniflora



M. uniflora

M. uniflora
M. uniflora

M. uniflora

M. uniflora

M. uniflora

M. uniflora

M. uniflora

M. uniflora Circaea 
alpina Huperzia selago Goodyera repens Linnaea borealis Lycopodium 
annotinum M. uniflora

Vaccinio-Pinetea
Vaccinium myrtillus, Lycopodium annotinum, Pyrola rotundifolia, Ortilia 
secunda.  Plurozium schreberi

M. uniflora Pinus 
pallasiana

M. uniflora

M. uniflora



Moneses uniflora

Pinus sylvestris, Betula pendula, Betula 
pubescens Alnus glutinosa, Quercus 
robur, Populus tremula

Pinus strobus

M. uniflor
Pinetum hylocomiosum M. uniflora

M. uniflora

Tylaspora Amphinema
M. uniflora 

M. uniflora

M. uniflora



M. uniflora

M. uniflora

Daphne cneorum  (Thymelaceae). 
Daphne cneorum

D. cneorum

D. cneorum

Daphne cneorum

D. cneorum

D. cneorum

Daphne cneorum L 



D. cneorum

D. cneorum

D. cneorum

Daphne cneorum

Sarothamnus scoparius

Sarothamnus 
scoparius  

Sarothamnus scoparius



S. scoparius

S. scoparius

S. scoparius

S. scoparius

S. scoparius

S. scoparius
S. scoparius

Sarothamnus scoparius

S. scoparius



S. scoparius

Picea abies
Abies alba

Abies alba, Picea abies, Larix decidua, Taxus 
baccata



Picea abies
Picea abies

Abies alba

Fagus 
sylvatica, Acer pseudoplatanus, runus avium, Quercus robur.

Taxus baccata

Telekia speciosa, 
Salvia glutinosa, Aruncus dioicus.

Taxus baccata, Syringa 
josikaea

Rubus hirtus

Viburnum lanthana 



Viburnum lanthana

Allium ursinum, Fagus sylvatica, Lunaria 
rediviva, Viburnum lantana, Picea abies, Rubus montanus

Abies alba, 
Rubus hirtus Hedera helix Aruncus dioicus, 
Centaurea mollis, Dentaria glandulosa, Geranium phaeum, Helleborus 
purpurascens, Scilla bifolia, Symphytum cordatum.

Telekia speciosa, Salvia glutinosa

Fraxinu ornus

D. cneorum.

D. cneorum.
D. cneorum

, D. cneorum

S. scoparius

S. scoparius
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Clematis vitalba Lonicera ruprechtiana Phytolacca acinosa
Silphium perfoliatum Vitis vulpina



 
Kolkwitzia amabilis Malus sieboldii, Lonicera × notha, Lonicera ruprechtiana, 
Sedum pallidum

 

 1.1 

Acer negundo Anthriscus caucalis
Clematis vitalba Apocynum cannabinum



 . 1.1
Heracleum sosnowskyi Berberis aquifolium
Parthenocissus vitacea Cornus sanguinea australis

Solidago canadensis Corydalis caucasica
Vitis vulpina Impatiens parviflora

Lonicera caprifolium

Ailanthus altissima Lonicera ruprechtiana  
Celtis occidentalis Rumex patientia
Morus alba Symphytum asperum
Phytolacca acinosa
Phytolacca americana Ambrosia artemisiifolia
Reynoutria × bohemica Echinocystis lobata

Silphium perfoliatum Grindelia squarrosa
Sisymbrium volgense Menispermum dauricum

Tilia ×europaea Vitis amurensis

Asclepias syriaca Ambrosia artemisiifolia
Celastrus orbiculatus Conium maculatum
Fraxinus pennsylvanica Heracleum sosnowskyi
Helianthus tuberosus Lycium barbarum 
Lycium barbarum Urtica cannabina
Reynoutria sachalinensis

Robinia pseudoacacia Ambrosia artemisiifolia
Thladiantha dubia Cannabis sativa
Ulmus pumila Cuscuta campestris
Vincetoxicum scandens Solanum angustifolium



Ailanthus altissima

Ailanthus altissima 

Silphium perfoliatum Sisymbrium volgense 

.

Ulmus pumila

U. pumila



Phytolacca  P. acinosa  P. americana 

Ulmus pumila

Asclepias syriaca 

A. syriaca 
Heracleum sosnowskyi
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in vitro

ex situ

in 
vivo in vitro

Sansevieria Calanthe
Guarianthe Coelogyne Paphiopedilum Phragmipedium



Cypripedium

Cypripedioideae
Sansevieria

Paphiopedilum

Calanthe cardioglossa Guarianthe bowringiana Paphiopedilum 
appletonianum , in vitro

in vivo in vitro
Asparagaceae Sansevieria Orchidaceae Calanthe Coelogyne 

, Guarianthe Paphiopedilum 

Asparagaceae Orchidaceae

in vivo in vitro

in vitro

Coelogyne viscosa Orchidaceae

ex situ
Paphiopedilum Phragmipedium



Paphiopedilum Cypripedium in vitro

in vitro

Calanthe cardioglossa Guarianthe bowringiana 
Paphiopedilum appletonianum 

Sansevieria

Cypripedioideae

Cypripedioideae : Selenipedium, 
Phragmipedium, Mexipedium, Paphiopedilum Cypripedilum. Selenipedium
Phragmipedium  Mexipedium

Paphiopedilum Cypripedium
Paphiopedilum

Cypripedium

Paphiopedilum
Cypripedium



Paphiopedilum Phragmipedium
Cypripedium

Paphiopedilum  Phragmipedium
Cypripedium.

Phragmipedium 

Phragmipedium

Cypripedioideae 

Paphiopedilum

Paphiopedilum
Paphiopedilum

Paphiopedilum

Paphiopedilum

P. delenatii

P. vietnamense



P. callosum var. Sublaeve

P. hirsutissimum

P. villosum var. densissimum, P. insigne P. bellatulum, 
P. armeniacum

 P. rothschildianum

Cypripedium 
 Paphiopedilum

P. exull
P. spicerianum P. wardii

Phragmipedium.
 Phragmipedium: 

Ph. longifolium, Ph. schilimii, Ph. besseae

Phragmipedium longifolium, . pearcei  
. humboldtii in vitro



Cypripedium
Cypripedium 

formosanum

Cypripedium flavum

Cypripedium calceolus

Cypripedium lentiginosum

Cypripedium japonicum

Cypripedioideae 

Cypripedioideae, 

Sansevieria

Sansevieria



Sansevieria

Sansevieria trifasciata

Sansevieria roxburghiana

S. roxburghiana 
S. 

roxburghiana

S. cylindrica 

in vitro
S. trifasciata

 

Sansevieria

in vitro
Sansevieria



Sansivieria 

S. cylindrica 

Sansevieria 
macrophylla.

Sansevieria hyacinthoides

S. hyacinthoides

S. trifasciata

S. trifasciata: 
S. trifasciata   S. trifasciata  



S. trifasciata 

S. cylindrica 

in vitro
S. cylindrica

Sansevieria

Sansevieria



Calanthe Coelogyne Guarianthe 
, Paphiopedilum Phragmipedium 

Sansevieria

Cypripedium

Guarianthe, Phragmipedium
Calanthe cardioglossa Paphiopedilum

Sansevieria

dry seed culture



PI= W -W /W
 

W W



Calanthe cardioglossa Guarianthe bowringiana Paphiopedilum 
appletonianum
in vitro

p 



Cypripedioideae

Paphiopedilum, Cypripedium, Phragmipedilum 

Paphiopedilum
Cypripedium Phragmipedilum

Phragmipedilum  Paphiopedilum Phragmipedilum
Cypripedium

Cypripedium
 Phragmipedilum Paphiopedilum

Cypripedium, Phragmipedilum Paphiopedilum 

Paphiopedilum
Cypripedium 

Paphiopedilum, Phragmipedilum
Cypripedium. 

Paphiopedilum

Cypripedium Phragmipedilum

Paphiopedilum  Phragmipedilum

Cypripedium
Paphiopedilum Phragmipedilum.

Cypripedium 



Phragmipedium lindenii  

Cypripedium calceolus  

Paphiopedilum primulinum 



Cypripedium
Paphiopedilum  Phragmipedilum

Paphiopedilum  Phragmipedilum

Paphiopedilum

Paphiopedilum 
Paphiopedilum wardii



Paphiopedilum 

 P. wardii

P. delenatii

P. delenatii  
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Paphiopedilum in vivo in vitro 
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P. hirsutissimum



P. delenatii. 
 

P. hirsutissimum 

P. primulinum –

in vitro

P. primulinum

Paphiopedilum Cypripedium
Phragmipedilum Cypripedium

Paphiopedilum Phragmipedilum
Cypripedium

Paphiopedilum Phragmipedilum
Cypripedium

Paphiopedilum

Paphiopedilum Phragmipedilum

Cypripedium

Paphiopedilum

Paphiopedilum

Paphiopedilum Cypripedium in vitro

Paphiopedilum

in situ ex situ



Paphiopedilum

P. parishii
P. lowii

aphiopedilum
delenatii P. concolor 

P. hirsutissimum P. helenae P. insigne
P. appletonianum P. villosum 

P. lavrenceanum P. tonsum P. venustum
P. wardii

P. venustum

P. venustum in vitro

P. delenatii



P. wardii

P. wardii in vitro

ex vitro

Paphiopedilum

P. tonsum



P. tonsum in vitro

ex vitro

in vitro

Paphiopedilum dianthum

in vitro

Cypripedium guttatum 



Cypripedium 

Paphiopedilum dianthum in vitro

Cypripedium guttatum in vitro

ex vitro

Paphiopedilum in vitro



in vitro

Coelogyne viscosa Orchidaceae

 

 



Coelogyne

Coelogyne viscosa
Coelogyne

Coelogyne viscos  



Coelogyne viscosa

Coelogyne viscosa 

Coelogyne
viscos  Orchidaceae



 

  
 

  

Coelogyne viscosa

C. viscosa

Coelogyne  viscosa 



Coelogyne viscosa

Coelogyne viscosa



Coelogyne viscosa

 

Coelogyne viscosa   

a  



  

. viscosa

Calanthe cardioglossa
Guarianthe bowringiana 

Paphiopedilum appletonianum 

 .

Calanthe cardioglossa
Guarianthe bowringiana Paphiopedilum appletonianum, 

in vitro



in vitro
Calanthe cardioglossa

C. cardioglossa
P. appletonianum

G. bowringiana

Calanthe cardioglossa C. cardioglossa
Guarianthe bowringiana G. bowringiana

Paphiopedilum appletonianum P. appletonianum

in vitro
G. bowringiana

P. appletonianum

C. cardioglossa

in vitro



Calanthe cardioglossa C. cardioglossa
Guarianthe bowringiana G bowringiana

Paphiopedilum appletonianum P. appletonianum

C. cardioglossa
G. bowringiana P. appletonianum

 C. cardioglossa P. appletonianum G. bowringiana

G. bowringiana
P. appletonianum C. cardioglossa

et al.



Orchidaceae

Sansevieria

Cypripedioideae Paphiopedilum 
Cypripedium

Paphiopedilum
Paphiopedilum

Cypripedium Phragmipedilum

Paphiopedilum
 

Paphiopedilum
Phragmipedilum

Coelogyne 



in situ

in vivo in vitro

in vitro

Orchidaceae



rambe 

ex situ



rambe
rambe Brassicaceae

rambe

Crambe



 
 

C. cordifolia, C. koktebelica, C. maritima, C. steveniana,
C. hispanica subsp. abissinica.

Crambe

Crambe
C. tatarica Seb.,

Crambe
 3.1 

rambe

Crambe aspera
C. grandiflora
C. koktebelica
C. maritima  (C. pontica
C. mitridatis
C. pinnatifida
C. steveniana
C. tataria



Crambe
 3.2  

Crambe

rambe
Crambe aspera

C. cordifolia

C. grandiflora

C. juncea

C. koktebelica

C. maritima

C. pontica

C. pontica

C. maritima

C. steveniana

C. tataria



Crambe 

Crambe

Camelina sativa Brassica juncea Crambe abyssinica

Crambe 

Crambe



Crambe

Crambe

Crambe

Crambe

C. koktebelica
C. mitridatis

Crambe
Crambe tatarica

Crambe



Crambe

Crambe

Crambe 

Crambe



 3.3  

 3.4 

Crambe

Crambe 



Crambe

Crambe

Crambe 

Crambe.

Crambe in vitro

in vitro

Crambe

Crambe

Crambe
Crambe

ex situ

Crambe



 3.5 
Crambe

Crambe cordifolia
C. grandiflora
C. hispanica byssinica
C. juncea
C. koktebelica
C. maritim
C. pontica
C. steveniana
C. tataria
Crambe cordifolia

C. koktebelica

C. pontica

C. steveniana

C. tataria

C. maritim
C. grandiflora

C. juncea

Crambe cordifolia



Crambe koktebelica Crambe maritim





Crambe

Crambe
C. hispanica abyssinica
C. cordifolia C. koktebelica C. maritima
C. steveniana C. grandiflora C. tataria

Crambe
C. cordifolia C. hispanica abyssinica C. koktebelica

C. maritima C. Steveniana

Crambe



Crambe

Crambe



Crambe 

Crambe

Crambe

C. cordifolia
 3.6 

Crambe

 
Crambe

C. 
koktebelica  

 



 . 3.6 

C. 
maritima 

C. 
cordifolia 

C. 
steveniana 

C. 
hispanica

abyssinica

C. maritima C. steveniana C. cordifolia
C. cordifolia

C. maritima
C. steveniana

C. steveniana C. cordifolia

C. hispanica abissinica,

C. hispanica abissinica 

Crambe
. pontica

C. maritim

C. tataria C. cordifolia
. maritim C. steveniana



Crambe 

Crambe
C. maritim C. grandiflora C. steveniana C. koktebelica

C. juncea C. cordifolia C. tataria C. pontica

Crambe



Crambe 
hispanica abyssinica

Crambe 
koktebelica

 3.6 
Crambe

C. cordifolia 

C. koktebelica 

C. maritim   

C. steveniana  

C. hispanica abyssinica 

 3.7 
Crambe

C. cordifolia



 . 3.7 

C. hispanica abyssinica

C. koktebelica

C. maritim

C. steveniana

 3.8 
Crambe

C. cordifolia

C. hispanica abyssinica

C. koktebelica

C. maritim

C. steveniana



 3.9 
Crambe

C. cordifolia

C. hispanica abyssinica

C. koktebelica

C. maritim

C. steveniana

Crambe steveniana
Crambe koktebelica

Crambe cordifolia Crambe 
steveniana. 

C. koktebelica C. cordifolia

C. cordifolia

Crambe



C. cordifolia.
C. cordifolia C. maritima C. cordifolia

 3.10 
Crambe

C. 
koktebelica 

C. maritima 

C. cordifolia 

C. 
steveniana 

C. hispanica 
 

abyssinica 

Crambe

rambe

C. hispanica
abyssinica

r r

r
r 



Crambe 
C. tataria

C. hispanica C. koktebelica
C. grandiflora . maritima, 

C. tataria

Crambe

C. hispanica C. grandiflora C. koktebelica
C. maritima C. tataria

Crambe
C. hispanica

C. maritima C. koktebelica

C. hispanica, C. koktebelica
C. maritima

Crambe 

C. hispanica C. koktebelica C. maritima

Crambe

C. maritima
C. hispanica byssinica

C. ordifolia



 3.11 

Crambe 

C. maritime

Min Max 
C. steveniana 

C. cordifolia 

C. koktebelica  

C. hispanica abyssinica  

C. cordifolia

C. cordifolia



C cordifolia

Crambe,
. koktebelica, C. cordifolia

C. koktebelica
C. cordifolia

C. hispanica abyssinica, C. maritima, 
C. steveniana

C. maritima
C. steveniana

C. koktebelica

C. cordifolia

C. hispanica abyssinica



Crambe
C. hispanica abyssinica C. maritima C. steveniana

C. koktebelica C. cordifolia

C. hispanica abyssinica
C. maritima C. koktebelica, 
C. cordifolia, C. steveniana

Crambe
C. hispanica abyssinica C. koktebelica C. maritima

C. cordifolia C. steveniana



Brassicaceae 

C. hispanica
abyssinica, C. koktebelica, C. cordifolia

Crambe
C. hispanica abyssinica C. koktebelica C. maritima

C. cordifolia C. steveniana

Crambe 

C. hispanica abyssinica, C. maritima
C. koktebelica, C. steveniana

C. cordifolia

Crambe



Crambe
C. hispanica abyssinica C. koktebelica C. maritima

C. cordifolia C. steveniana

Crambe 
C. cordifolia C. maritim

C. steveniana C. koktebelica
Crambe



C. steveniana C. maritima

Crambe
C. hispanica abyssinica C. koktebelica C. maritima

C. cordifolia C. steveniana

Crambe.
C. steveniana

C. oktebelica
C. steveniana

 3.12 
Crambe 

C. maritime 

C. steveniana 

C. cordifolia 

C. koktebelica 

C. koktebelica



Crambe C. koktebelica

C. koktebelica

Crambe



Crambe C. cardifolia
 3.13 

Crambe C. cardifolia

Crambe, 



Crambe

Crambe

 3.14 
Crambe

C. 
cordifolia 

C. 
koktebelica

C. 
maritim  

C. 
steveniana 

C. 
hispanica 

byssinica 

C. oktebelica
C. cordifolia

C. oktebelica



 3.15 

Crambe

C. 
cordifolia 

C. 
koktebelica

C.  
maritim  

C. 
steveniana 

C. 
hispanica

abyssinica 

Crambe

 3.16 
Crambe

C. 
cordifolia 

C. 
koktebelica

C. 
maritim

C. 
steveniana 

C. 
hispanica 

abyssinica 



Crambe

Crambe

Crambe 

Crambe Dendrocrambe 

Dendrocrambe

Leptocrambe

in vitro

C. maritima

Crambe 



C. koktebelica C. steveniana

Brassicaceae
Camellina sativa

Crambe 

Crambe 

C. cordifolia
C. steveniana

C. maritima Brassicaceae
Camellina sativa

Crambe 

C. cordifolia C. koktebelica C. maritima C. steveniana

C. cordifolia C. koktebelica C. maritima C. steveniana



Brassicaceae Camellina sativa

Armoracia rusticana

Crambe

Crambe

Brassicaceae

C. cordifolia C. koktebelica C. maritima C. steveniana



Crambe

Crambe

Crambe

C. cordifolia

Brassicaceae
Lepidium sativum

C. cordifolia C. koktebelica C. maritima C. steveniana

C. cordifolia C. koktebelica C. maritima C. steveniana



Crambe
C. cordifolia

C. orientalis C. tataria

Crambe 

Crambe

Crambe
C. maritim C. hispanica

byssinica 

C. cordifolia C. koktebelica C. maritima C. steveniana

C. cordifolia C. koktebelica C. maritima C. steveniana



Crambe 

Crambe

C. maritima
C. maritima C. koktebelica

C. maritima C. steveniana

C. cordifolia; 
7,11

C. hispanica 
subsp. 

abissinica; 
20,55

C. 
koktebelica; 

4,22

C. maritima; 
23,26

C. steveniana; 
4,1

C. cordifolia C. hispanica
subsp.

abissinica

C.
koktebelica

C. maritima C. steveniana



Crambe

Crambe

C. cordifolia
C. koktebelica. 

C. cordifolia

C. koktebelica

C. cordifolia C. koktebelica C. maritima C. steveniana

C. cordifolia C. koktebelica C. maritima C. steveniana



Crambe

Crambe

b

C. cordifolia C. koktebelica C. maritima C. steveniana



Crambe

b

C. cordifolia C. koktebelica C. maritima C. steveniana
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C. cordifolia C. koktebelica C. maritima C. steveniana

C. cordifolia C. koktebelica C. maritima C. steveniana
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Crambe

C. cordifolia C. koktebelica C. maritima
C. steveniana b

C. maritima

Crambe

Crambe

C. cordifolia C. koktebelica C. maritima C. steveniana



. steveniana

. ontica C. koktebelica
C. steveniana

Crambe

Crambe

Crambe.



Crambe

C. koktebelica
C. steveniana . pontica 

C. koktebelica 
. pontica
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Crambe 

 Crambe

C. pontica 
C. koktebelica 
C. steveniana 

rambe

Crambe



C. koktebelica
. pontica C. steveniana.



Crambe
Crambe

C. koktebelica C. koktebelica

Crambe 

A. rusticana

C. koktebelica C. hispanica
abyssinica 

C. cordifolia

Brassica 
juncea 

C. cordifolia C. hispanica
subsp.

abissinica

C. koktebelica C. maritima C. steveniana A. rusticana



A. rusticana
Brassicaceae, Bunias 

orientalis,
Brassica 

campestris Sinapis alba

C. maritima
C. steveniana

Crambe

A. rusticana

A. rusticana C. hispanica
abyssinica
A. rusticana C. steveniana C. maritima

A. rusticana C. koktebelica  C. cordifolia

C. cordifolia

C. cordifolia C. hispanica
subsp.

abissinica

C. koktebelica C. maritima C. steveniana A. rusticana



Bunias orientalis
Brassica campestris  Sinapis alba

Crambe A. rusticana

Brassicaceae

Crambe C. koktebelica
C. cordifolia

A. rusticana 
C. cordifolia C. hispanica abyssinica

C. koktebelica C. maritima

C. maritima

Crambe

C. cordifolia

C. cordifolia C. hispanica
subsp.

abissinica

C.
koktebelica

C. maritima C. steveniana A. rusticana



Crambe

Brassicaceae
Raphanus sativus 

Spinacia oleracea

C. cordifolia

Brassica juncea

R. sativus
A. rusticana

Bunias orientalis 

Isatis 
Brassica 

campestris Sinapis alba

C. hispanica abissinic
C. steveniana

C. koktebelica, C. maritima C. steveniana

A. rusticana

C. cordifolia A. rusticana
C. hispanica abissinica,

C. koktebelica, C. maritima C. steveniana.  

Crambe

. cordifolia 



Crambe 

C. cordifolia

A. rusticana

Brassicaceae
Raphanus sativus

Bunias orientalis
Isatis

Brassica 
campestris Sinapis alba

Crambe
C. hispanica abissinica

C. maritima

Crambe 

C. cordifolia C. hispanica
subsp.

abissinica

C. koktebelica C. maritima C. steveniana A. rusticana

C. cordifolia C. hispanica
subsp.

abissinica

C.
koktebelica

C. maritima C.
steveniana

A. rusticana



A. rusticana

C. steveniana
C. cordifolia, C. hispanica

abissinica C. koktebelica C. maritima 
 C. steveniana

Bunias orientalis
Brassica campestris

Sinapis alba

r
r

r

r r
r

r

r

Crambe

Brassicaceae 

Brassica oleracea
Bacillus subtilis Staphylococcus 

aureus
C. cordifolia C. koktebelica

C. hispanica abissinica
Staphylococcus aureus aureus Bacillus 

cereus
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C. cordifolia C. hispanica subsp. abissinica C. koktebelica
C. maritima C. steveniana Armoracia rusticana

C. steveniana Haemophilus influenzae
Bacillus cereus

A. rusticana
Salmonella enterica enterica

C. cordifolia  
C. maritima

C. hispanica
abissinica

Haemophilus influenzae Klebsiella pneumoniae pneumoniae
C. koktebelica
Haemophilus influenzae C. steveniana

Clostridium perfingens Haemophilus influen
Klebsiella pneumoniae pneumoniae A. rusticana

Salmonella enterica 
enterica Bacillus cereus

Crambe
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Ba
ci

llu
s c

er
eu

s 

C
lo

st
ri

di
um

 
pe

rf
in

ge
ns

 

St
ap

hy
lo

co
cc

us
 

au
re

us
 su

bs
p.

 
au

re
us

 

H
ae

m
op

hi
lu

s 
in

flu
en

za
e 

K
le

bs
ie

lla
 

pn
eu

m
on

ia
e 

su
bs

p.
 

pn
eu

m
on

ia
e 

Sa
lm

on
el

la
 

en
te

ri
ca

 su
bs

p.
 

en
te

ri
ca

 



 . 3.20

C. cordifolia C. hispanica subsp. abissinica C. koktebelica
C. maritima C. steveniana Armoracia rusticana

C. cordifolia

C. hispanica abissinica
C. Koktebelica C. maritima

C. steveniana
C. hispanica abissinica 

A. rusticana
A. rusticana

Bacillus cereus

C. maritima
Candida albicans A. rusticana

C. cordifolia, C. koktebelica, C. steveniana A. rusticana

 3.21 
Crambe

Candida 
albicans 

Candida 
glabrata 

Candida 
tropicalis 

Candida 
albicans 

Candida 
glabrata 

Candida 
tropicalis 



 . 3.21

C. cordifolia C. hispanica C. koktebelica
C. maritima C. steveniana Armoracia rusticana

C. hispanica abissinica Candida albicans
A. rusticana

Crambe 

Crambe 

Crambe



C. koktebelica

in vitro

in vitro
Crambe

C. tatarica

C. tatarica

Crambe

Cucumis sativus Raphanus sativus
Amaranthus paniculatus

C. pontica, C. koktebelica, C. steveniana 

 3.22 

Crambe

C. sativus R. sativus A. paniculatus

C. steveniana 

C. koktebelica 

C.pontica 



C. steveniana C. pontica

C. koktebelica

C. koktebelica
 3.23 

Crambe

C. sativus R. sativus A. paniculatus

C. steveniana 

C. koktebelica 

C. pontica 

C. steveniana

C. pontica
C. pontica

C. koktebelica

C. steveniana C. pontica

C. koktebelica



Crambe Crambe

Crambe

Crambe
. pontica C. koktebelica C. steveniana

C. koktebelica
C. steveniana  . pontica

 C. koktebelica

C. steveniana
C. koktebelica . pontica

Crambe



Crambe

C. steveniana C. koktebelica

Crambe

C. koktebelica . pontica

C. steveniana C. koktebelica . pontica

C. steveniana



Crambe Crambe

Crambe

 3.24 

Crambe 

C. sativus R. sativus A. paniculatus

. pontica 

C. koktebelica 

C. steveniana 

C. koktebelica C. steveniana
. pontica

. pontica
C. koktebelica

Crambe

Crambe

Crambe

rambe



C. koktebelica
C. steveniana C. pontica

Echinaceae purpurea

Crambe

rambe 

Crambe

Cucumis sativus

Crambe 

in vitro

 3.25 

rambe

C. pontica 
C. koktebelica 
C. steveniana 

C. steveniana

C. steveniana
C. pontica

C. koktebelica



Crambe

Crambe

Crambe

Crambe

C. hispanica abyssinica C. maritima
C. koktebelica

C. hispanica abyssinica C. koktebelica
C. maritima

Crambe
C. tataria

C. hispanica abyssinica, C. koktebelica

C. grandiflora, C. maritima, C. tataria

C. koktebelica, 
C. ordifolia,

C. koktebelica
C. cordifolia C. hispanica

abyssinica, C. maritima, C. steveniana



C. hispanica Abyssinica, 
C. maritima C. koktebelica, 
C. cordifolia, C. steveniana

C. hispanica abyssinica, C. koktebelica, C. cordifolia

C. hispanica
abyssinica, C. maritima C. koktebelica, 
C. steveniana 

C. cordifolia

Crambe

Crambe 

C. steveniana . ontica
C. koktebelica

C. steveniana



Crambe

C. steveniana C. koktebelica
. pontica

C. steveniana C. koktebelica . pontica

. pontica

. steveniana

. ontica
C. koktebelica

C. steveniana
C. pontica

C. koktebelica
C. koktebelica

Crambe

Crambe

C. koktebelica
. pontica

C. steveniana
Crambe

Crambe
Crambe

Crambe



Crambe
in vitro

C. steveniana
C. pontica

C. koktebelica



  

 Asimina triloba
Chaenomeles Ch. japonica Ch.speciosa

Ch.superb Prunus spinosa

  .





Asimina triloba Chaenomeles 
Ch. japonica Ch.speciosa Ch.superb Ch.cathayensis

Prunus spinosa

Asimina triloba
Asimina triloba

Annonaceae

Asimina
A. triloba



Azimina triloba

Azimina triloba

Azimina triloba

A



Azimina triloba



Azimina triloba



Cornus florida

Azimina triloba

 Azimina triloba



Azimina triloba

Azimina triloba  

Asimina triloba

 4.1  
 Azimina triloba



 4.2  
Azimina triloba

Azimina triloba

Asimina 
triloba

Asimina triloba



 4.3 
Azimina triloba



 . 4.3



 . 4.3

Azimina triloba

 4.4  

Azimina triloba



 . 4.4



 . 4.4

Asimina triloba

Asimina triloba



 4.5 

Azimina triloba

 

 

 

 4.6 
Azimina 

triloba

  

 

 



Azimina triloba

 4.7  
Azimina triloba

  



Azimina triloba

Azimina triloba

Azimina triloba 

Azimina triloba



Azimina triloba

Azimina triloba

Asimina triloba

Azimina triloba



Azimina triloba

Azimina triloba

Asimina triloba 



Azimina triloba

Azimina triloba



Azimina triloba





  
Azimina triloba

Azimina triloba



Chaenomeles 
Chaenomeles

Ch. japonica
h. speciosa

h. cathayensis
h. superba h. clarkiana

h. vilmoriniana
h. californica

h. thibetica
Chaenomeles





Ch. japonica  Ch. speciosa

C. speciosa
C. superba

 4.8 
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 4.10 



Chaenomeles

Chaenomeles



Chaenomeles

Chaenomeles
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Chaenomeles

 4.16  

Chaenomeles



Prunus spinosa

Rosaceae Malus, Pyrus, Cydonia 
Amygdaloideae 

Prunus 
Prunus spinos  

P. spinos  

P. insititia

P. spinos



Prunus spinosa 

Prunus spinosa 

Prunus spinosa 



 4.17  
Prunus spinosa 

Prunus spinosa 

Prunus spinosa,



Prunus 
spinosa 

Prunus spinosa

Prunus spinosa

Prunus spinosa 

Prunus spinosa 

Prunus spinosa

Prunus spinosa 
Prunus spinosa 



Prunus spinosa

Prunus 
spinosa 

Prunus spinosa 
 

Prunus spinosa 

Prunus spinosa 

Prunus spinosa

Prunus spinosa 



Prunus spinosa

Prunus spinosa

Prunus spinosa

Prunus spinosa



Prunus spinosa 

Asimina triloba



Prunus spinosa



Pulsatilla
Limniris Iris

Paeonia



Limniris Iris Pulsatilla Paeonia

Pulsatilla
Limniris Iris

Paeonia. 

Pulsatilla

Pulsatilla vernalis



 
P. occidentalis P. grandis
P. patens P. pratensis P. scherfelii P. taurica

Pulsatilla

 Pulsatilla

Limniris Iris

Limniris

Limniris

Limniris 



Limniris Iris sibirica I. pseudacorus
I. clarkei I. pseudocyperus I. ensata

I. sibirica
I. pseudacorus

Limniris

Limniris.

Paeonia lutea
P. suffruticasa 

 

P. lactiflora

 Registered, 
2021). 

Hao, 
Liu, Shu, Wang, Chen, 2008; Hao, Liu, Shu, Zhang

 Yang, 2017). 



Pulsatilla;
Limniris Sibiricae Laevigatae

Hexagonae Iris
Paeonia



Pulsatilla

 Pulsatilla

Pulsatilla



P. ambigua P. campanella P. grandis P. montana P. nigricans . vulgaris 

 
  

 
. vulgaris P. nigricans  P. ambigua P. montana



 . vulgaris

Pulsatilla

. vulgaris P. campanella P. grandis 
P. montana P. nigricans P. ambigua 

P. grandis P. montana . vulgaris



 5.1 
 

Pulsatilla

Pulsatilla 

P. ambigua

P. campanella

P. grandis

P. montana

P. nigricans

. vulgaris

 5.2 

Pulsatilla

P. ambigua

P. campanella

P. grandis

P. montana

P. nigricans

. vulgaris



Pulsatilla 

 P. ambigua
P. campanella P. grandis P. montana P. nigricans . vulgaris

Pulsatilla P. grandis P. montana P. ambigua, 
. vulgaris

P. montana . vulgaris
. 

 5.3 
Pulsatilla 

P. montana

P. ambigua

P. grandis

. vulgaris

P. grandis P. montana
P. ambigua . vulgaris

 P. montana  
P. ambigua



Pulsatilla

P. albana P. chinensis
P. rubra P. zimmermannii

Limniris Iris

Limniris

Limniris



I. brevicaulis I. fulva
I. giganticaerulea , I. hexagona I. nelsonii

Hexagonae

Limniris

Limniris 



Limniris

Limniris, 
 

Limniris



 5.4 

 5.5 

I. sibirica
I. sibirica
I. sibirica 
I. sibirica
I. sibirica 
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica



 . 5.5
 

I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica alba
I. sibirica
I. versicolor
I. spuria
I. spuria
I. spuria
I. spuria
I. spuria
I. spuria
I. spuria
I. spuria
I. spuria
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. sibirica
I. spuria
I. spuria
I. sibirica



I. sibirica
I. spuria

Paeonia, 

P. lactiflora
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Pulsatilla
Limniris 

Iris Paeonia.

 Pulsatilla

 



 
Pulsatilla P. ambigua P. campanella
P. grandis P. montana P. nigricans . vulgaris

Pulsatilla

Pulsatilla

. vulgaris – 
P. campanella – P. grandis – P. montana – 

P. nigricans – P. ambigua – 

Pulsatilla

P. ambigua  P. grandis P. montana . vulgaris

P. ambigua P. campanella P. grandis P. montana
P. nigricans . vulgaris

Limniris
Iris

Limniris

Limniris 



Paeonia, 
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Triticum aestivum
Zeamais





Triticum aestivum
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5,6 4,4 0,1 2,2 3,0 
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 0,93 0,61 0,22 0,04 - - 0,02 

0,82 0,44 0,24 0,03 0,06 0,07 0,04 
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Coelogyne
Orchidaceae  

        
   

 
      

Trifolium rubens  
    



  
 

Crambe tatarica . . 

Chaenomeles
 

Chaenomeles 

Chaenomeles   
     

Journal of Native and Alien Plant 
Studies

. . 
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 . 



.  

 

 .

        
    

. 

  . . 



Sansevieria cylindrica
Dracaenaceae in vitro

 

     

Crambe koktebelica
. Plant Introduction

Crambe mitridatis Ukrainian Botanical 
Journal,

Sansevieria cylindrica in vitro

Sansevieria in vitro

VI  

 
, 

, 



 ,   
      

Chaenomeles   
 

 
   .  .

      
.

   . 



. 

Trifolium repens T. rubens Fabaceae
   

in vitro. Biological sciences, Fundamental Reserches.

Pinaceae

 .  

  



rambe  

   

 .  .  .  . 

isum sativum
 

Pulsatilla  
.

  
 -   .

Hamamelidaceae. . 

Pulsatilla
 ,   



       

Sorbus aucuparia  
.  

  
 

. . 

  

in vitro Crambe steveniana
  

   . . , . 



 

ex situ
 

    

Paeonia

  

Crambe abyssinica

    .

   . 

.  



     

Paeonia
   

Paeonia   
  

Crambe tataria   
          

Pulsatilla   

in vitro

Iris

   

   

    
    

 



  -       

     
  

 

   ’       

 

 Actual 
problems of natural sciences: modern scientific discussions

Lonicera  
 .   . 

Taxus
  . 

  .

Phragmipedium
     

   .

Industrial Crops and Products

Sansevieria liberica
Pharma Sc. Monitor



Oecologia.

Crambe Botanical Journal of the Linnean Society.

J Nat Prod.

Botanical Journal of the Linnean Society

Sansevieria cylindrica Phytother. Res

Journal of Crop Production and 
Processing

Paphiopedilum
Phragmipedium Plant Physiol

Brassica oleracea capitata rubra JIARM.

PloS one.



J Pharm Anal

Nordic J. Bot

Chaenomeles
Theor. Appl. Genet

in vitro
Crambe orientalis Fresenius Environmental Bulletin.

Raphanus sativus Plant 
Foods Hum Nutr

United States 
Geological Survey, Professional Paper

Sansevieria 
roxburghiana

PLoS One

In vitro Sansevieria trifasciata
HortScience.

In vitro Paphiopedilum
Plant Cell Tiss. Organ. Cult

Food Quality and Safety.

Crambe maritima

Ecography.

Lebensmittel Wissenschaften und Technologie.

Asimina triloba Food Chemistry.

Botanical Journal of the 
Linnaean Society

Sansevieria Bulletin of 
Miscellaneous Information (Royal Botanic Garden, Kew)



Crambe cordifolia World Appl. Sci. J.

Crambe species The Journal of Animal and Plant Sciences.
27

European Journal of 
Remote  Sensing. 

Brassica napus

Escherichia coli
Chaenomeles speciosa Journal of Ethnopharmacology

Chaenomeles spesiosa
International Immunopharmacology

in 
vitro Paphiopedilum spicerianum

Global Ecology and Conservation

Critical Reviews in Food Science and Nutrition.

Isatis Braz Arch Biol Technol

Crambe orientalis orientalis Crambe tataria tataria
Natural Product Research.

Journal of 
Biogeography.

Cypripedium

Paphiopedilum

Asimina triloba



Pharmaceutical Biology
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