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Abstract
Results of research and eco-coenotic and chorological features 
of synanthropic species of the genus Linum in the flora of 
Ukraine: L. trigynum, L. bienne (hemiapophytes), L. nodiflorum, 
L. corymbulosum (eventapophytes), L. usitatissimum 
(ergasiophyte). These species are characterized by wide 
ecological amplitudes; by their relation to soil humidity most 
species are hemistenotopic submesophytes, to soil humidity 
variance – hemieurytopic hemihydrocontrastophiles, to soil 
acidity – hemistenotopic neutrophiles, and to soil aeration – 
stenotopic subaerophiles. In relation to the general salt regime 
of soil, hemistenotopic eutrophic species predominate; to the 
carbonate content in soil – hemistenotopic acarbonatophiles, 
to the assimilable nitrogen content in the soil – hemistenotopic 
heminitrophiles. The leading coenotic group is asectators (not 
dominants nor subdominants) confined mainly to disturbed 
ecotopes in mixed segetal-and-ruderal communities. The studied 
species belong to the Mediterranean geoelement type that 
includes Eastern Mediterranean (L. bienne, L. corymbulosum, 
L. nodiflorum) and Mediterranean (L. trigynum) geoelements.

According to various authors, the genus Linum L. 
(Linaceae) contains approximately 200 species [7, 9, 18, 
21, 23, 26, 28, 29]. In Ukraine this genus is represented 
by 23 species [12]; most of them are native and usually 
non-synanthropic, except five species. Of these five 
taxa, four species are considered apophytes [13, 14, 27] 
(L. trigynum and L. bienne — hemiapophytes, L. no-
diflorum і L. corymbulosum — eventapophytes [14]), 
and one species (L. usitatissimum, of Mediterranean or 
Asian origin) belongs to the alien faction of our flora 
and is considered an ergasiophyte occasionally escaping 
from cultivation. 

Material and Methods

Ecological characteristics of synanthropic species of 
the genus are given according to the synphytoindication 
method [5] and ecological scales used in the Ecoflora 
of Ukraine [10], with additions by Ya.P. Didukh [20]. 
Coenotic affinities of species are based on analyses of 
authors' phytosociological relevés and additional relevés 
from the phytocoenotic database of the Geobotany and 

Ecology Department of the M.G. Kholodny Institute 
of Botany, National Academy of Sciences of Ukraine, 
according to the J. Braun-Blanquet classification [19] 
and the analysis of available literature [16, 22, 24]. 
Coenotic ranges of taxa are recognized according to the 
Ecoflora of Ukraine [10]. Distribution of species over the 
types of coenoses follows A.L. Belgard [1].

The geographical analysis of synanthropic species of 
Linum in the flora of Ukraine was performed following 
Yu.D. Kleopov's classification of geographical elements 
[11]. Original schematic maps of species distribution in 
Ukraine were composed using the dot method, based 
on critical evaluation of materials from Ukrainian and 
some other herbaria (KW, KWHA, LWKS, LWS, YALT, 
DNZ, CWU, KWU, ODU, LW, UU, CHER, SIMF, 
KHER; LE, BP, KRA, KRAM), as well as on collections 
and observations during expeditions in 2002—2011, and 
on critical analysis of relevant plant geography litera-
ture.

Results

Among Linum species occurring in the flora of Ukraine, 
five are synanthropic, growing on fallow lands in 
abandoned vineyards, gardens, roadsides, fields, weedy 
places, and as weeds in agrophytocenoses. Synanthropic 
Linum species are generally characterized by rather wide 
ecological amplitudes; most of them generally show no 
clear affinity to the chemical composition and structure 
of soil.

Ecological analysis of the species studied showed 
that in relation to soil humidity (Hd) all of them are 
hemistenotopic submesophytes — plants of moderately 
dry forest-meadow ecotopes with moderate soaking of 
the root layer of soil by rainfall and meltwater, with the 
only exception of L. corymbulosum, which belongs to 
subxerophytes. In relation to humidity (fH), the studied 
species are hemieurytopic hemihydrocontrastophiles, 
i.e. plants of moderately dry forest-meadow and 
meadow-steppe ecotopes of uneven moistening of the 
root layer of soil with moderate or slight soaking by 
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rainfall and meltwater. In relation to soil acidity (Rc), 
they are hemistenotopic neutrophiles, plants of neutral 
soils. In relation to soil aeration (Ae), they can be 
characterized as stenotopic subaerophiles, or plants of 
significantly aerated soils containing crushed rock and 
sand, growing under low to moderate soaking of the 
root layer of soil by rainfall and meltwater (Table).

In relation to the general salt regime of soil (Sl), 
L. nodiflorum and L. usitatissimum are hemistenotopic 
eutrophic species; L. bienne is a hemieurytopic 
eutrophe growing on rich, well provided with salts 
chernozems in the absence of salinity, while L. trigynum 
should be considered a hemistenotopic mesotrophe. 
Linum corymbulosum should be considered a 
hemistenotopic semieutrophe.

In relation to the carbonate content in soil (Ca), 
L. usitatissimum is eurytopic acarbonatophile, L. trigy-
num is hemistenotopic acarbonatophile (plants of neu-
tral ecotopes that tolerate minor carbonate contents 
in the soil); and L. bienne and L. corymbulosum are 
hemistenotopic hemicarbonatophiles growing on soils 
enriched by carbonates. L. nodiflorum is a hemisteno-
topic carbonatophile; it grows in soils rich in carbon-
ates. In relation to the assimilable nitrogen content in 

the soil (Nt), most species (L. bienne, L. corymbulosum, 
L. usitatissimum) are hemistenotopic, but L. nodiflorum 
is a hemieurytopic heminitrophile growing on soils with 
relatively low levels of mineral nitrogen, while L. trigy-
num is classified as a hemieurytopic subanitrophile 
growing on soils with very low levels of mineral nitrogen 
[25, 27].

Coenotically the studied species are assectators 
not playing significant roles in phytocoenoses. Linum 
corymbulosum and L. nodiflorum are confined to the 
Mediterranean-type annual savannoid communities on 
disturbed soils (Cl. Thero-Brachypodietea Br.-Bl. 1947, 
Ord. Thero-Brachypodietalia Br.-Bl. 1936, All. Diantho 
humilis-Velesion Korzh. 1990). These communities are 
developed on clayey soils formed as a result of weath-
ering of calcareous rocks; L. corymbulosum sometimes 
even occurs on acarbonaceous or hemicarbonaceous 
shales [15]. Linum corymbulosum grows in communi-
ties of Cl. Quercetea pubescenti-petraeae Jakucs (1960) 
1961, Ord. Orno-Cotinetalia Jakucs (1960) 1961, All. 
Jasmino-Juniperion excelsae Didukh, Vakarenko et 
Shelyag 1986 ex Didukh 1996; it prefers Submediter-
ranean deciduous and coniferous forests and woods of 
the lower vegetation belts of the Crimean Mountains.

Ecological characteristics of synanthropic species of Linum in the flora of Ukraine

Types

EDAPHOTOPE

soil humidity 
(Hd)

variability of 
humidity 

(fH)

acid soil profile 
(Rc)

soil salinity regime 
(Sl)

carbonate content 
in soil 
(Ca)

nitrogen content 
in soil 
(Nt)

soil aeration 
(Ae)

L
. с

or
ym

-
bu

lo
su

m hemisteno topic 
subksero phyte 

(5—11)

hemieury topic 
hemihydro-

contrasophile 
(4—9)

hemisteno topic 
neutrophile 

(7—12)

hemisteno topic 
semieutrophe 

(5—11)

hemisteno topic 
hemicarbo-
natophile 
(6—11)

hemisteno topic 
heminitro phile 

(3—6)

stenotopic 
subaerophile 

(5—7)

L
. b

ie
nn

e hemisteno topic 
submeso phyte 

(5—13)

hemieury topic 
hemihydro-

contrasophile 
(4—9)

hemisteno topic 
neutrophile 

(7—12)

hemieury topic 
eutrophe 
(5—15)

hemisteno topic 
hemicarbo-
natophile 
(7—12)

hemisteno topic 
heminitro phile 

(3—6)

stenotopic 
subaerophile 

(5—7)

L
. u

si
ta

ti
s-

si
m

um

hemisteno topic 
submeso phyte 

(5—13)

hemieury topic 
hemihydro-

contrasophile 
(4—9)

hemisteno topic 
neutrophile 

(7—11)

hemisteno topic 
eutrophe 
(6—12)

eurytopic acarbo-
natophile 
(3—12)

hemisteno topic 
heminitro phile 

(3—6)

stenotopic 
subaero phile 

(5—7)

L
. t

ri
gy

nu
m

hemisteno topic 
submeso phyte 

(5—13)

hemieury topic 
hemihydro-

contrasophile 
(4—9)

hemisteno topic 
neutrophile 

(7—12)

hemisteno topic 
mesotrophe 

(3—9)

hemisteno topic 
acarbo natophile 

(5—10)

hemieury topic 
subanitro phile 

(1—6)

stenotopic 
subaerophile 

(5—7)

L
. n

od
if

lo
ru

m

hemisteno topic 
submeso phyte 

(5—12)

hemieury topic 
hemihydro-

contrasophile 
 (4—9)

hemisteno topic 
neutrophile 

(7—12)

hemisteno topic 
eutrophe 
(5—12)

hemisteno topic 
carbo nato phile 

(9—12)

hemieury topic 
heminitro phile 

(1—8)

stenotopic 
subaero phile 

(5—7)



705ISSN 0372-4123. Укр. ботан. журн., 2014, т. 71, № 6

Linum usitatissimum is an ergasiophyte confined to 
grassy communities that develop under the excessive in-
fluence of the anthropic factor. It is a member of sege-
tal communities in arable and other agricultural lands, 
occurring on ashen-gray, gray forest soils, and podzolic 
chernozems of sufficient moisture content (Cl. Seca-
lietea Br.-Bl. 1951, Ord. Secalietalia Br.-Bl. 1951, All. 
Chenopodio albi-Descuranion sophiae V. et T. Sl. et Shel-
yag in V.Sl. 1988, Anthemo ruthenicae-Sisymbrion orien-
tale V. Sl. 1988, Caucalidion lappae R. Tx. 1950). It also 
occurs in communities of pioneer succession stages with 
annual ruderals, in mixed segetal and ruderal commu-
nities at orchard margins, in gardens and vineyards (Cl. 
Chenopodietea Br.-Bl. 1951 em. Lohm., J. et R. Tx. 1961 
ex Matsz., Ord. Eragrostietalia J. Tx. in Poli 1966, All. 
Eragrostion (R. Tx. 1950) Oberd. 1954), where L. trigy-
num and L. bienne also occur. The two latter species also 
occur occasionally in pioneering stages of ruderal com-
munities on dry soils (Cl. Artemisietea vulgaris Lohm., 
Prsg. et R. Tx. in R. Tx. 1950, Ord. Meliloto-Artemisi-
etalia absinthii Elia  1979).

The total range of the genus covers temperate and 
subtropical areas in the northern and southern hemi-
spheres, including North and South America, large 
parts of Eurasia, Africa, Australia and New Guinea, 
and Oceania, with exclaves in Madagascar and the 
Galapagos Islands [23]. According to Yu.D. Kleopov's 
classification of geographical elements [11], the studied 
species belong to the Mediterranean geoelement type 
that includes Eastern Mediterranean (L. bienne, L. co-
rymbulosum, L. nodiflorum) and Mediterranean (L. trig-
ynum) geoelements, which are actually confined to the 
Mediterranean coastal regions of the Mediterranean 
and Black Seas. All species are herbaceous annual or 
biennial monocarpic plants growing on rocky outcrops 
and clayey products of weathering of carbonate rocks.

Linum usitatissimum of the nemoral-Mediterranean 
range type is confined to sandy and loamy soils. The 
species is cultivated in fields as fiber and oil-bearing 
crop, often found as escaped near railways and roads. 
It is cultivated throughout Ukraine and quite often es-
capes from cultivation; however, at present it shows no 
clear trend toward naturalization (Figure).

Linum bienne has a Mediterranean-Atlantic range 
type, being a rare species in Ukraine; it sporadically 
occurs only in the Crimea [3, 9], probably as an alien 
(adventive) plant growing in dry meadows, pastures, 
well-lit dry forests, among the bushes, and along the 
field margins. Specimens of this species are absent in 
the YALT herbarium, while in the SIMF herbarium we 
noticed a specimen misidentified as L. angustifolium 

(«Simferopol reservoir, dry slope, S. Vasilieva, 1989»), 
which actually belongs to L. austriacum; one sample 
of L. angustifolium from the Crimea is stored in KW 
(«L. austriacum L. Tauria 1818. Ledebour» № 050660, 
KW, re-identified by D. M. Dobrochayeva as L. angus-
tifolium).

Linum trigynum is a species of European—Mediter-
ranean—Central Asian distribution. In Ukraine it is a 
rare species near the northern limit of its range and, 
according to literature [2, 7, 9], it have been reported 
for a long time for the flora of Transcarpathia from only 
two localities near Uzhhorod (outskirts of Kiblyary and 
Hudlevo villages) and Beregovo. When studying photo-
copies from the BP herbarium, we found that it is also 
known from other habitats, some of which are close to 
the already known localities (Szerednye, Ung., 1900. 
Magocsy-Dietz S. № 107858 (Serednje village, outskirts 
of Uzhhorod); com. Bereg. in pascuis pr. Ivangi. — 
1911/08. A. Mag. № 468628, № 315704 (Ivanivtsi vil-
lage, outskirts of Berehove), (Magyar Botanikai Lapok, 
1911); in locis graminosis solo an argilloso pr. Bubuliska 
com Berg. — 1912 / VIII — A. Marg. № 107851 (Bob-
ovysche village); Hab. in locis sicci ad pag. Lolo, com 
Bereg., 1927/07/28 — A. Marg. № 107848, № 441030); 
Gombás és Ilgócz köst a vágás szélén. Gombás (Hry-
bivtsi village, which is now included in the Bobovysche 
village of Mukachevo district). The specimens were col-
lected by two collectors, A. Margittai and S. Magocsy-
Dietz, and are dated from the early 20th century. Col-
lections from these localities are absent in KW and UU 
herbaria, and there have been no reports about new 
findings.

Species is confined to rocky screes, slopes and out-
crops in foothills, sandy places, grassy slopes, forest 
edges, meadows, fields, and weedy (ruderal and segetal) 
places.

Materials from herbaria KW, YALT, SIMF (collec-
tions of O.G. Usacheva, V.M. Kosykh, V.N. Golubev et 
al.) and literature data provide no confirmation for the 
presence of L. trigynum in the Crimea [3, 4, 6, 8, 17], 
the available records actually belongs to another mor-
phologically close Crimean species, L. corymbulosum 
(Figure).

Linum nodiflorum is a species of the Mediterranean—
Middle Eastern range type occurring in the Crimean 
Plains, the Crimean Mountains, and the South Coast of 
the Crimea. It grows on dry rocky outcrops and screes, 
clayey soils resulting from weathering of carbonate 
rocks, grassy slopes, near roads, and along field mar-
gins and roadsides. Linum corymbulosum is a species of 
mainly Mediterranean—Middle Eastern distribution. 
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In Ukraine it is common for in the Crimean Plains, the 
Crimean Forest-Steppe, the Crimean Mountains, and 
the South Coast, preferring clay soils formed on carbon-
ate rocks, rarely acarbonaceous or hemicarbonaceous 
shales, dry rocky slopes, pine and juniper forests, dry 
meadow slopes, steppes, fields, pastures, and shrubs.

Thus, all synanthropic species of Linum in the flora 
of Ukraine are herbaceous monocarpic plants charac-
terized by wide ecological amplitudes and restricted 
mainly to disturbed ecotopes. Most of them are he-
liophytes, submesophytes, hemihydrocontrasophiles, 
neutrophiles, eutrophes, hemicarbonatophiles, hemi-
nitrophiles, and subaerophiles. They belong to the 
Mediterranean geoelement type, and act as assectators 
in plant communities.
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ЕКОЛОГО-ЦЕНОТИЧНІ ТА ХОРОЛОГІЧНІ 
ОСОБЛИВОСТІ СИНАНТРОПНИХ ВИДІВ РОДУ 
LINUM У ФЛОРІ УКРАЇНИ

Висвітлено результати дослідження еколого-ценотичних 
і хорологічних особливостей синантропних видів роду Li-
num L. у флорі України: L. trigynum, L. bienne (геміапофіти), 
L. nodiflorum, L. corymbulosum (евентапофіти), L. usitatissimum 
(ергазіофіт). Види характеризуються широкою екологічною 
амплітудою; за відношенням до вологості ґрунту більшість є 
гемістенотопними субмезофітами, до змінності зволоження 
ґрунту — геміевритопними гемігідроконтрастофілами, до 
кислотного режиму ґрунту — гемістенотопними нейтро-
філами, до аерації ґрунту — стенотопними субаерофілами. 
За відношенням до загального сольового режиму ґрунту 
переважають гемістенотопні евтрофи, до вмісту карбонатів 
у ґрунті — гемістенотопні гемікарбонатофіли, до вмісту за-
своюваних форм азоту в ґрунті — гемістенотопні гемінітро-
філи. З ценотичного погляду більшість видів є асектатора-
ми; рослини приурочені переважно до порушених екотопів 
і тяжіють до змішаних сегетально-рудеральних угруповань. 
Досліджувані види належать до Середземноморського типу 
геоелемента, що включає східно-середземноморський 
(L. bienne, L. corymbulosum, L. nodiflorum) та середземномор-
ський геоелементи (L. trigynum).

К л ю ч о в і  с л о в а: Linum, синантропні види, екологія, 
ценологія, хорологія, флора України. 
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ЭКОЛОГО-ЦЕНОТИЧЕСКИЕ И ХОРОЛОГИЧЕСКИЕ 
ОСОБЕННОСТИ СИНАНТРОПНЫХ ВИДОВ РОДА 
LINUM ВО ФЛОРЕ УКРАИНЫ

Представлены результаты исследования эколого-
ценотических и хорологических особенностей 
синантропных видов рода Linum L. во флоре Украины: 
L. trigynum, L. bienne (гемиапофиты), L. nodiflorum, L. co-
rymbulosum (эвентапофиты), L. usitatissimum (эргазиофит). 
Виды характеризируются широкой экологической ампли-
тудой; по отношению к влажности почвы — большинство 
гемистенотопные субмезофиты, к изменению увлажне-
ния почвы — гемиэвритопные гемигидроконтрастофилы, 
к кислотному режиму — гемистенотопные нейтрофилы, 
к аэрации почвы — стенотопные субаэрофилы. По отно-
шению к общему солевому режиму почвы преобладают 
гемистенотопные эвтрофы, к содержанию карбонатов в 
почве — гемистенотопные гемикарбонатофилы, к содер-
жанию доступных форм азота в почве — гемистенотопные 
геминитрофилы. В ценотическом отношении преоб-
ладают асектаторы, приуроченные преимуществен-
но к нарушенным экотопам в смешанных сегетально-
рудеральных сообществах. Исследуемые виды принадлежат 
к средиземноморскому типу геоэлемента, что включает вос-
точно-средиземноморский (L. bienne, L. corymbulosum, L. no-
diflorum) и средиземноморский геоэлементы (L. trigynum).

К л ю ч е в ы е  с л о в а: Linum, синантропные виды, экология, 
ценология, хорология, флора Украины.


