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Abstract

The objective of this study was to carry out macro- and micromorphological studies of fruits and seeds of
representatives of the genus Lonicera of the flora of Ukraine (both natural and introduced), to clarify their
features, to provide additional characteristics and to evaluate the possibility of using carpological features
for the diagnosis of taxa of the genus.

Material and methods. Materials of the National Herbarium of the M.G. Kholodny Institute of Botany of
the National Academy of Sciences of Ukraine (KW) and Herbarium of the M.M. Gryshko National Botanical
Garden of the National Academy of Sciences of Ukraine (KWHA) were used, as well as samples from living
plants from the collections of the M.M. Gryshko National Botanical Garden and O.V. Fomin Botanical
Garden. The citations are given by the original text of the labels. The fruits and seeds of seven species of the
genus (four are introduced, and the other are species of natural flora), which are listed in “Vascular plants
of Ukraine. A nomenclatural checklist”, have been studied. Morphological features of fruits and seeds were
studied under the light microscope (LM, MBS-9) and scanning electron microscope (SEM, JSM-6060 LA).
Samples were sprayed with a layer of gold according to the standard method. The study was conducted
at magnification from x30 to x3000. Descriptions of fruits and seeds were performed using terminology,
summarized in specialized papers. Fruit and seed sizes were measured using Axio Vision Rel. 4.8.

Results. The fruits of Lonicera species are free or adnate at the base, surrounded by, for the most part,
free bracteoles. A pseudocarp of L. caerulea is formed of the bracteoles of paired flowers concrescent
in a tubular cupule, which completely and tightly wraps free paired fruits. The L. nigra has an uneven
concrescent of the bracteoles that freely surround the paired fruits, which have concrescent only at the
base. The fruits of the species Lonicera are black and dark blue, or red and yellow. The fruits of subgenus
Periclymenum (L. caprifolium, L. etrusca, L. periclymenum) are free and spherical. The subgenus Chamaecerasus
species’ fruits are mainly spherical, but in some species the fruits are also hemispherical, elliptical and
elongated (L. caeruleqa, L. tatarica). Fruits in this subgenus are free (L. caeruleq, L. tatarica) or coalescent at
the base (L. nigra, L. xylosteurn). All the studied species are characterized by glabrous fruits, except fruits
of L. xylosteum that are pubescent with glandular and simple hairs. The seeds are elliptical, ovoid, nearly
spherical, flat, concave on one side and convex on the other side, with a recess on the periphery and a
crest in the center, at the base they are mainly narrow-rounded. All species of the section Eucaprifolium
and one species of the section Coeloxylosteum have truncated seeds. The surface of the seeds is almost
similar and pitted; in L. xylosteum it is shallow-pitted; in L. nigra it is tubercular-pitted. In some species, the
seed surface is pitted, and also flat cells are present.

Conclusions. Based on the results of a critical review of literature materials and analysis of own data, the
detailed characteristics of fruits and seeds of the representatives of the genus Lonicera within the flora of
Ukraine have been compiled. These characteristics are useful for more accurate identification of fruiting
Lonicera plants. The species of the subgenus Periclymenum have exclusively free fruits, while the fruits in the
subgenus Chamaecerasus are free or coalescent at the base. The features of color and shape of the fruits
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and seeds, the peculiarities of pubescence of the fruits, are suggested to be used to distinguish L. caeruleq,
L. caprifolium, L. etrusca, L. nigra, L. periclymenum, L. tatarica, and L. xylosteum. Analysis of the microstructure
of the surface of the seeds revealed that there no features that can be used as diagnostic at the level of
subsections, sections, and subgenera. However, seeds microstructure showed some differences at the

species level.
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Introduction

The genus Lonicera is represented in the world
flora by almost 200 species (Theis et al., 2008;
Takhtajan, 2009). The species are distributed
in all areas of the Northern Hemisphere (in
temperate and subtropical regions of Europe,
North and Central America, North Africa, and
Asia). South-East Asia is considered to be the
primary center of origin for this genus. Some
representatives of this genus are decorative
plants with beautiful flowers and fruits and
were introduced into the culture (Browicz,
1976; Poyarkova, 1958; Zaytsev, 1962).

Mosyakin & Fedorochuk (1999) have listed
seven Lonicera species for the flora of Ukraine
- four are species of natural flora (L. caerulea L.,
L. etrusca Santi, L. nigra L., L. xylosteum L.),
and three species (L. caprifolium L.,
L. periclymenum L., L. tatarica L. are
introduced from other countries and are widely
used in botanical gardens and parks of Ukraine
(Barbarych, 1961; Zaytsev, 1962; Glukhov et al.,
2002; Lavrinenko, 2016).

According to the APG IV (APG, 2016) and
the results of recent phylogenetic studies of
Dipsacales Juss. ex Bercht. et J. Presl, the genus
Lonicera belongs to the tribe Caprifolieae of
the family Caprifoliaceae Juss. (Theis et al.,
2008; Takhtajan, 2009; Reveal, 2012). Also, the
features of fruits and seeds of Lonicera are well
discussed in the literature and listed among
the morphological features confirming recent
molecular-phylogenetic data on Dipsacales
(Bell et al., 2001, 2005; Donoghue, 2003;
Jacobs et al., 2008; Theis et al., 2008; Goktiirk
& Stimbiil, 2014).

Carpological characteristics are essential
for the identification of these plants in
the fruiting stage. The information on the
morphological features of seeds is also
important for specialists in botanical gardens
and arboretums, who directly work with seeds
during the seed exchange programs.
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It is also important to note, most of the
authors of the monographic elaboration of
the genus Lonicera in the regional Floras and
Identification Keys usually used features of the
perianth, a number of flowers on the shoot
apex, shoot pubescence, and shape of leaves to
delimit taxa. They only briefly focused on the
characteristics of fruits (color, size) and seeds as
supporting features (Rehder, 1909; Poyarkova,
1958; Barbarych, 1961; Zaytsev, 1962). Despite
this, we believe, that carpological features
(including micromorphological peculiarities)
play an essential role in diagnostics and
identification of species in the genus Lonicera,
in particular those represented in the flora of
Ukraine, during the fruiting stage.

The fruits of Lonicera are inferior syncarpous
succulent multi-seeded berries with various
colors - yellow, dark-red, blue, and black. They
are arranged in pairs, free or coalescent at
the base, often one of the paired berries may
be underdeveloped. The ovary contains 2- or
3-4 locules with a double-rowed location of
numerous anatropous ovules with one massive
integument (Plysko, 2000). The species of
Lonicera are characterized by different levels
of coalescence of adjacent fruits. Free fruits
were found in L. syringantha Maxim.; partial
fusion was found in L. canadensis Bartram
ex Marshall and L. tatarica, and the highest
coalescence of adjacent fruits is typical for
L. caerulea (Artiushenko & Fedorov, 1986;
Plysko, 2000).

Malinkina (2001) found that L. tatarica
and L. xylosteum have a pair of inferior
syncarpous 3-locular ovaries, which unified
on a single pedicel with two free bracts. At
the base of each ovary, there are two small
round bracteoles, which are partially fused
with the ovary. Some species have coalescent
bracteoles, which form a cupule enclosing the
ovaries (Poyarkova, 1958).

Zaitseva (1998, 1999, 2006) studied the
organogenesis of the Lonicera fruit in detail.
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Carpological features of Lonicera of the flora of Ukraine

At the beginning of fruit development,
2-3 layers of cells separate from the outer
epidermis and together form the exocarp.
Between these layers there is a layer of
parenchyma cells - mesocarp. The pericarp
of the fruit of Lonicera is formed from similar
parenchymal cells.

The cells of the exocarp are polygonal
in most species in cross-section. The cells
of mesocarp are round and thin-walled,
containing chromoplasts and drops of oil. The
inner part of the mesocarp is rich in calcium
oxalate. Endocarp is usually reduced to a
single unsclerified layer of cells (Artiushenko &
Fedorov, 1986; Plysko, 2000; Jacobs et al., 2009).

The seeds are early separated from the
pericarp. Developed seeds have a small
(up to 1/6-1/4 length of seed), straight,
well-differentiated embryo. The embryo
is surrounded by a well-differentiated
endosperm and a multilayered spermoderm
with lignified exotesta cells (Malinkina, 2001;
Jacobs et al., 2009; Lavrinenko, 2012). The
microstructure of the seed surface is specified
by the features of the walls of exotesta cells.
Anticlinal and periclinal walls of exotesta are
thickened, lignified, and have pores. The hilum
is small, submerged, located at the base of the
seed (Jacobs et al., 2009; Lavrinenko, 2012).

Analyzing research articles (Rehder, 1909;
Barbarych, 1961; Zaytsev, 1962; Artiushenko
& Fedorov, 1986; Zaitseva, 1998, 1999, 2006;
Glukhov et al., 2002; Jacobs et al., 2009;
Lavrinenko, 2012, 2016), we found that a
number of questions regarding carpological
characteristics of the genus Lonicera remained
outside the attention of researchers (i.e.,
features of the fruits pubescence, surface
microstructure of the seeds, etc.). This fact
motivated us to investigate macro- and
micromorphology of the fruits and seeds
of Lonicera of the flora of Ukraine. These
studies were aimed to provide additional
characteristics of the fruits and seeds and
to evaluate the possibility of application of
carpological features for the identification of
Lonicera specimens.

Material and methods
Specimens preserved in the National

herbarium of M.G. Kholodny Institute of
Botany of the National Academy of Sciences
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of Ukraine (KW) and the Herbarium of
M.M. Gryshko National Botanical Garden of
the National Academy of Sciences of Ukraine
(KWHA), and also selected specimens from
living collections of M.M. Gryshko National
Botanical Garden and O.V. Fomin Botanical
Garden were used during the research.
The fruits and seeds of all seven species
listed in the “Vascular plants of Ukraine.
A nomenclatural checklist” (Mosyakin &
Fedoronchuk, 1999) were investigated.
Morphological features of the seeds and
fruits were studied using a light microscope
(LM, MBS-9) and scanning electron
microscope (SEM, JSM-6060 LA). The study
was conducted at magnification from x30 to
x3000. Descriptions of fruits and seeds were
performed using terminology, summarized
in a number of relevant specialized papers
(Artiushenko & Fedorov, 1986; Plysko, 2000;
Ziman et al., 2004, 2011). Fruit and seed sizes
were measured using Axio Vision Rel. 4.8.

Results

Investigated species belong to two subgenera:
Chamaecerasus (L.) Rehder (sections Isika
(Adanson) Rehder and Coeloxylosteum Rehder)
and Periclymenum (L.) Rehder (section
Eucaprifolium (Spach) Pojarkova). Based on
published materials and obtained results,
their characteristics have been compiled.
The species are listed below according to the
system of the genus Lonicera represented in
the “Flora of the USSR” (Poyarkova, 1958).

Genus Lonicera L.

Subgenus Chamaecerasus (L.) Rehder
Section Isika (Adanson) Rehder
Subsection Caeruleae (Rehder) Nakai
Lonicera caerulea L. (Fig. 1; Tables 1 & 2)

Two fruits are free. A pseudocarp is formed
by bracteoles of two paired flowers, which are
connate in a common tubular cupule. Cupule
completely and tightly wraps free paired fruits.
The fruits are dark blue, with bluish cover,
fleshy, spherical, hemispherical or elliptical,
8-11 mm in diameter, containing up to 10-20
(-30) seeds.

The seeds are light- or dark-brown, broadly
elliptical or rounded, 1.5-2.3 mm long and
14-2.1 mm wide, flat, slightly concave on one
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Figure 1. The seed of Lonicera caerulea: A - general view; B-D - surface at different magnification.

side, convex on the other, with a cavity on
the periphery and a crest in the center, at the
base narrow-rounded, with a small notch. The
hilum is small, submerged, located at the base
of the seed.

The surface of the seed is mostly pitted.
Exotesta cells are polygonal, with concave
periclinal and distinctly visible anticlinal walls.
The outer periclinal walls have ribs, which
become visible at the magnification over x500.
Ribs were without clear orientation.

Samples examined: 1. Transcarpathian region, Rakhiv
district, around village Kvasy, the north-western slope of
Mt. Petros, among stones covered with sphagnum moss,
occurs in the form of small thickets, 24.VIIL.1957. Leg.,
det. [SM?] Kazakevich (KW); 2. Living plants from the
collection of the M.M. Gryshko National Botanical Garden
NAS of Ukraine, 26.IX.2017. Leg., det. O.M. Tsarenko;
3. Living plants from the collection of the O.V. Fomin
Botanical Garden, 20.VI1.2017. Leg., det. N.M. Belemets,
O.M. Tsarenko; 4. Carpathians, Chornohora, Mt. Petros,
1850 m, on the rocky placers of the south-western slope
of the mountain between the krummbholz (Pinus mugo),
9.VIIL.1954. Leg., det. K. Malinovski (KWHA).
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Subsection Rhodanthae (Maximowicz) Rehder
Lonicera nigra L. (Fig. 2; Tables 1 & 2)

The infructescence consists of two fruits
connate at the base. Four bracteoles are
irregularly and incompletely connate into a
goblet-shaped cupule, which freely wraps
the fruit at its base. The fruits are black, with
bluish cover, fleshy, spherical, 6-10 mm in
diameter, connate in pairs only at the base.

The seeds are light- or dark-brown,
elliptical, 2.2-2.5 mm long and 1.8-24 mm
wide, flat, on one side slightly concave, on
the other side convex, with a cavity on the
periphery and a crest in the center, at the base
narrowly rounded, with a small notch. The
hilum is small, submerged, located at the base
of the seed.

The surface of the seed is tuberculate-
pitted. The cells of the exotesta are polygonal,
with concave or convex periclinal and
distinctly visible anticlinal walls. The outer
periclinal walls are ribbed or wrinkled (seen at
magnification over x500).
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Figure 2. The seed of Lonicera nigra: A - general view; B-D - surface at different magnification.

Samples examined: 1. Transcarpathian region, Rakhiv
district, climb to Hoverla, slopes to r. Hoverla at an altitude
of 700 m. 27.VIL.1947. Leg., det. M. Klokov (KW); 2. Chernivtsi
region, Putilsky district, village Selyatin, spruce forest,
Urochysche Ropachevske, on the edge of the forest.
28.V1.1947. Leg., det. N. Kosets (KW); 3. Transcarpathian
region, Rakhiv district, village Bogdan, Urochysche Turkul,
spruce forest, 7V1.1953. Leg., det. Komendar (KWHA).

Section Coeloxylosteum Rehder
Subsection Tataricae Rehder emend. Nedoluzhko
Lonicera tatarica L. (Fig. 3; Tables 1 & 2)

Two free fruits, bracteoles are also free and
cover the fruits to the middle. The fruits are
red or yellow, fleshy, spherical, sometimes
elliptical, 6-8 mm in diameter.

The seeds are light- or dark-brown,
elliptical, 3.0-3.5 mm long and 1.5-2.7 mm
wide, somewhat flat, slightly concave on one
side, convex on the other, with a cavity on the
periphery and a crest in the center, at the base
narrowly rounded, somewhat truncated. The
hilum is small, submerged, located at the base
of the seed.
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The surface of the seed is pitted. The cells
of the exotesta are polygonal, with concave
periclinal and distinctly visible anticlinal walls.
The outer periclinal walls with ribs, which are
visible at magnification over x500. Ribs do not
have a strict orientation.

Samples examined: 1. Odessa region, Hadzhibey,
a swamp near the village Maryanovka, 3.VI1.2003. Leg.,
det. EYY. Bondarenko, 124485 (KW); 2. Zhytomyr region,
Korostynskyi district, around village Ushtun, forest
park, quarter No. 8, 4VI.1951, Leg., det. Barbarich (KW);
3. Kharkiv city, Zoological Garden, cultural, 30.V.1921,
Leg., det. Kozlov (KW); 4. Sumy region, Middle-Stara
Buta district, village Stara Buta, Desniansko-Starobutsky
NNP, outskirts of pine forest, 9.V1.1997, 069875. Leg., det.
Panchenko (KW).

Subsection Ochranthae Zabel emend. Rehder
Lonicera xylosteum L. (Fig. 4; Tables 1 & 2)

The infructescence consists of two fruits,
which are connate only at the base. Bracteoles
are free. The fruits are dark-red, yellow, fleshy,
spherical, 6-9 mm in diameter. The surface
of the fruits is sparsely pubescent with two-
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Figure 3. The seed of Lonicera tatarica: A - general view; B, C - surface; D - perforations on the internal

periclinal and anticlinal cell walls of the testa.

celled glandular hairs with a spherical head
(up to 100 pm in length) and simple solitary
hairs (up to 450 pm in length). The surface of
simple hairs is verrucose. The quantity of hairs
increases at the apex of the fruit.

The seeds are light- or dark-brown,
elliptical-rounded or asymmetrical, slightly
curved, angular, 2.5-3.0 mm long and 2.0-
2.7 mm wide, flat, slightly concave on one
side, convex on the other, with a cavity on the
periphery and a hardly noticeable crest in the
center, narrow-rounded at the base. The hilum
is small, submerged, located at the base of the
seed.

The surface of the seed is shallowly pitted.
The cells of the exotesta are polygonal, with
concave periclinal and indistinct anticlinal
walls. Outer periclinal walls are covered with
a tortuous net visible at the magnification over
x500.

Samples examined: 1. Living plants from the collection
of the O.V. Fomin Botanical Garden, 20.VIL.2017. Leg., det.
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N.M. Belemets, O.M. Tsarenko; 2. Sumy region, Sumy
district, village Kijnytsa, Kijnitsky Arboretum, 26.V.1970,
Leg., det. Litvinenko (KWHA); 3. Transcarpathian region,
Rakhiv district, village Bogdan-Lusy (Tyschora), rocky
places, 20.V.1953, Leg., det. Komendar (KW).

Subgenus Periclymenum (L.) Rehder
Section Eucaprifolium (Spach) Pojarkova
Lonicera caprifolium L. (Fig. 5; Tables 1 & 2)

Two fruits are free. Bracteoles are also free,
small or absent. The fruits are bright-red,
fleshy, spherical or elliptic, 5-8 mm long,
4- mm wide, with 1-5 seeds. The fruits are
located on short pedicels as if they were
coalescent to the leaves.

The seeds are light- or dark-brown, broad-
elliptical, sometimes rounded, often curved,
3-6 mm long and 2-3 mm wide, somewhat
flat, slightly concave on one side, convex on
the other, with a cavity on the periphery and a
crest in the center, somewhat truncated at the
base, with a small notch. The hilum is small,
submerged, located at the base of the seed.
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Zaku X1. 888 18

Figure 4. The seed (A, B) and the fruit (C-F) of Lonicera xylosteum: A - general view of the seed; B - surface
of the seed; C, D - simple hair on the fruit; E, F - glandular hair on the fruit.

The surface of the seeds is diversiform: in cells are clearly visible. The outer periclinal
some areas of the seeds, it is pitted. In others walls are ribbed and wrinkled (seen at the
- the cells of the exotesta are almost flat, magnification over x1000).
with tortuous anticlinal walls, the walls of the
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Figure 5. The seed of Lonicera caprifolium: A - general view; B-F - the surface of different seed sections.

Samples examined: 1. Yalta district, near Alushta, in the
bushes of the park, 12.VII.1959. Leg., det. Klokov (KW);
2. Living plants from the collection of the M.M. Gryshko
National Botanical Garden of NAS of Ukraine, 26.1X.2017.
Leg., det. O.M. Tsarenko; 3. Chernihiv, Agrobiostation,
Arboretum, 19.V.2010, 097764. Leg., det. Pototskaya (KW).

Lonicera periclymenum L. (Fig. 6; Tables 1 & 2)

Two free fruits, bracteoles are free too. The
fruits are red, fleshy, spherical, up to 6 mm in
diameter.
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The seeds are light-brown, elliptical, ovoid,
2.0-3.5 mm long and 1.5-2.0 mm wide, flat,
slightly concave on one side, convex on the
other, with a cavity on the periphery and a
crest in the center, narrow-rounded at the
base, somewhat truncated. The hilum is small,
submerged, located at the base of the seed.

The surface of the seeds is pitted in some
areas of the seeds, and the cells of the exotesta
are almost flat, with concave or more or less
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Figure 6. The seed of Lonicera periclymenum: A - general view; B - hilum; C-F - surface.

curved periclinal and tortuous anticline walls,
the walls of the cell are distinctly visible. The
outer periclinal walls are ribbed and wrinkled
(seen at the magnification over x1000).

Samples examined: 1. Living plants from the collection
of the M.M. Gryshko National Botanical Garden of
NAS of Ukraine, 26.IX.2017. Leg., det. O.M. Tsarenko;
2. Crimea, Suuk-su, hotel park, 11.V1.1915. Leg. Tutkovsky,
det. Mosyakin 17.1.1975 (KW).
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Lonicera etrusca Santi (Fig. 7; Tables 1 & 2)

Several fruits are free, some of which are much
smaller or undeveloped. The bracteoles are
free too. The fruits are red, fleshy, spherical,
up to 8-10 mm in diameter.

The seeds are brown, broadly elliptical or
ovoid, somewhat angular, 3.0-4.0 mm long and
2.7-3.5 mm wide, flattened-convex, slightly
concave on one side, convex on the other, with
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Figure 7. The seed of Lonicera etrusca: A - general view; B-D - surface at different magnification.

a cavity on the periphery and a crest in the
center, asymmetrically truncated at the base.
The hilum is small, submerged, located at the
base of the seed.

The seed surface is pitted. The cells of
exotesta are polygonal, with distinct borders,
the cells have equally thickened anticlinal
and concave periclinal walls. On the outer
periclinal walls, ribs are visible at magnification
over x200.

Samples examined: Living plants from the collection of

the OV. Fomin Botanical Garden, 20.VIL.2017. Leg., det.
N.M. Belemets, O.M. Tsarenko.
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Discussion

According to our results, we did not find any
characteristics that could be diagnostic at
the level of subsections or higher. We have
only found that there are some species-level
differences in the microstructure of the seed
surface. The surface of the seeds of all the
species studied is almost identical. It is mostly
pitted due to concave external periclinal walls
of the exotesta. The surface of L. xylosteum
seeds is shallowly pitted, as reported by Jacobs
et al. (2009). However, the seed surface in
L. nigra is tubercular-pitted. The seed surface
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Table 1. Morphological features of the fruit of Lonicera of the flora of Ukraine.

Taxa Construction Color Size Shape Pubescence
Subgenus Chamaecerasus
Section Isika
Subsection Caeruleae
two free fruits; of .
bracteoles of paired dgrk blug 8-11 mm in sphgrlcal, .
L. caerulea f . with bluish . hemispherical, glabrouse
owers merged in a diameter lintical
tubular cupule cover elliptica
Subsection Rhodanthae
two fruits connate at
L niara the base; bracteoles black with 6-10 mm in spherical Jabrouse
-y incompletely connate into  bluish cover diameter p g
a goblet-shaped cupule
Section Coeloxylosteum
Subsection Tataricae
. two free fruits, bracteoles 6-8 mm in spherlf:al,
L. tatarica are free red, yellow diameter sometimes glabrouse
elliptical
Subsection Ochranthae
sparsely pubescent
two connate only at the . ! .
L. xylosteum base fruits; bracteoles are daﬁk red, 6. 9 mm in spherical with gllgndula.r hallrs
free yellow diameter and solitary simple
hairs
Subgenus Periclymenum
Section Eucaprifolium
o 5-8 mm .
L. caprifolium two free fruits; bracteoles bright-red long, 4-5 spher.lcal or glabrouse
are free, small or absent mm wide elliptic
several free fruits, some of
L etrusca which are much smaller or red 8-10 mm in spherical labrouse
' undeveloped; bracteoles diameter P 8
are free
L. periclymenum free fruits; bracteoles are red 6.mm n spherical glabrouse
free diameter

in L. caprifolium and L. periclymenum is pitted,
but almost flat cells of the exotesta are also
present.

Our research confirmed the feasibility of
the fruit microcarpological features for more
accurate identification of species-level taxa
in the genus Lonicera. Only a few publications
devoted to microcarpology of the genus
Lonicera (Plysko, 2000; Jacobs et al., 2009;
Lavrinenko, 2012). Several micromorphological
characteristics of Lonicera species have been
applied to confirm the molecular phylogeny of
the genus (Jacobs et al., 2009). These features
also can be successfully applied for resolving
controversial questions of taxonomy, what
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has been shown for Dipsacales (Tsymbalyuk
et al., 2018; Tsarenko et al., 2019) and some
rare Caryophyllales Juss. ex Bercht. et J. Presl
(Amini et al., 2011; Martynyuk et al., 2015a,
2015b, 2016, 2018; Shykhaleyeva et al., 2018).
The fruits of studied species, excepting
L. xylostewm, are reported as glabrous
(Poyarkova, 1958; Zaytsev, 1962; Browicz,
1976; Artiushenko & Fedorov, 1986; Jacobs
et al, 2009). Our observation confirmed
the absence of trichomes on the fruits of
L. caerulea, L. nigra, L. tatarica, L. caprifolium,
L. periclymenum, and L. etrusca. Only fruits of
L. xylosteum have been sparsely pubescent by
glandular two-celled headed and simple (with
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Table 2. Macro- and micromorphological features of the seed of Lonicera of the flora of Ukraine.

Taxa Color Size Shape Surface
Subgenus Chamaecerasus
Section Isika
Subsection Caeruleae
light- or 1.5-2.3 mm long and i .

L. caerulea dark-brown  14-21mm wide broadly elliptical or rounded mostly pitted
Subsection Rhodanthae

. light- or 2.2-2.5 mm long and . .
L. nigra dark-brown  18-2.4 mm wide elliptical tuberculate-pitted
Section Coeloxylosteum
Subsection Tataricae
L. tatarica light- or 3.0-3.5mm longand elliptical pitted

dark-brown 1.5-2.7 mm wide

Subsection Ochranthae

light- or 2.5-3.0 mm long and

elliptical-rounded, asymmetrical,

L. xylosteum dark-brown 2.0-2.7 mm wide slightly curved, angular pitted
Subgenus Periclymenum
Section Eucaprifolium
L. caprifotium gght— or 3.0-6.0 mm lopg and broad-elliptical, sometimes pitted and the cells of
ark-brown  2.0-3.0 mm wide rounded, often curved the exotesta almost flat
Lomsea  bown  0AOmmiengend browdylipical it g
2.0-3.5 mm long and pitted and the cells of

L. periclymenum light-brown 15-2 0 mm wide

elliptical, ovoid the exotesta almost flat

a finely warty surface) hairs. Other observed
morphological features of the studies species
also corresponded to descriptions reported
before (Rehder, 1909; Poyarkova, 1958;
Barbarych, 1961; Zaytsev, 1962; Browicz, 1976;
Jacobs et al., 2009; Lavrinenko, 2016).

Conclusions

Based on the results of the analysis of literary
sources and our own data of macro- and
micromorphological studies of the fruits
and seeds of representatives of the genus
Lonicera, their detailed characteristics were
prepared. It should facilitate the more precise
identification of the species in the fruiting
state. A carpological feature that is specific to
representatives of the subgenus Periclymenum
is the presence of exclusively free fruits,
unlike representatives of the subgenus
Chamaecerasus with both free and connate at
the base fruits.
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At the species level, we suggest using
the following features of fruits and
seeds: differences in fruits coloration of
representatives of the genus; the presence of
pseudocarp in the L. caerulea; the difference
in shape (i.e., for L. caerulea and L. tatarica
with the spherical, elliptical shape of the fruits
was also noted); the presence of glandular
and simple hairs on fruits of L. xylosteum; the
difference in the shape of the seeds (elliptic
or ovoid in L. etrusca, L. nigra, and L. tatarica,
and broadly elliptic or almost rounded in
L. caerulea, L. periclymenum, and L. xylosteum).

There are no characteristics of the
microstructure of the surface of the seed that
can be diagnostic at the level of subsections
or higher. The seeds have only some
differences at the species level. In most of
the studied species, the seed surface is pitted
- seeds of L. nigra are tubercular-pitted and
seeds of L. xylosteum with shallow-pitted
surfaces, while seeds of L. caprifolium and
L. periclymenum have almost flat exotesta cells.
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KapnonoriuHi oco6nusocTi Lonicera L. (Caprifoliaceae Juss.) nopu YkpaiHum

O.M. UapeHko '*, O.B. bynax ', O.B. KonecHiueHko 2, C.M. I'puctok 2

' IHCTUTYT 60TaHikM imeHi M.I'. XonogHoro HAH Ykpainu, Byn. TepelleHkiBcbka, 2, M. Kuis, 01004, YkpaiHa;

* tsarenko_olga@ukr.net; anemone@ukr.net

2 HauioHanbHWIA yHiBepcUTeT biopecypcis i MpMPOAOKOPUCTYBaHHS YKpaiHW, By/. FepoiB 060poHM, 15, M.

Kwis, 03041, YkpaiHa

MeTa - npoBecT” Makpo- Ta MiKpOMOP®ONOrivHi AOCAIAXKEHHA MAOAIB Ta HACIHWH MPUPOAHUX 1
IHTPOZYKOBaHWX MNpeACTaBHUKIB poady Lonicera ¢nopn YKpaiHW, YTOUYHUTK iXHi 0COBAMBOCTI, Hajatu
[JOMOBHEHY XapaKTepuCTUKY Ta OUIHUTW MOXAUBICTb BUKOPUCTAHHS KaPMOOTMiYHMX O3HaK ANS

AiarHOCTUKN TaKCOHIB LibOro Poay.

MaTepian i metogn. Ana pgocnigxeHb 6yno 3anyyeHo maTtepian 3 HauioHanbHoro repbapito IHCTUTYTY
6oTaHikk iMeHi M.I. XonogHoro HAH YkpaiHm (KW) i repbapito HauioHanbHOro 60TaHiYHOro caay
imeHi M.M. Fpuwka HAH YkpaiHn (KWHA), a TakoxX BifibpaHO 3pa3ku 3 XUBUX POCANH Y KONEKLisX
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HauioHanbHOro 6otaHivyHoro cagy iMmeHi M.M. I'puLka Ta boTaHivHoro cagy iMeHi O.B. domiHa. LinTyBaHHs
onpaLbOoBaHNX 3paskiB NpeAcTaB/eHO Bi4NOBIAHO A0 OPUriHANBHOMO TeKCTY eTUKeTOoK. 3arasomM 6yno
AOCNigKeHO MOPdONOrivHi 0O3HAKM NAOAIB Ta HAaCIHNH CeMU BUAIB POAY (YOTUPW 3 SKUX € IHTPOAYLLeHTaMK,
a pewTa - BUAWY npupogHoi ¢nopw), Wwo BkasaHi y “Vascular plants of Ukraine. A nomenclatural checklist”.
Ana  pocnigxeHb BuKoOpuUcToByBanu ceiTnosmin (MBC-9) Ta ckaHyBanbHUA enekTpoHHMA (JSM-6060
LA) mikpockonu. 3pasky HanwuawBaaM LAPOM 30/10Ta 33 CTaHAAPTHOK MeTOAMKOR. JoChifKeHHS
NpoBoOAVAN NMpw 36inbLUeHHI Big x30 o x3000. Onucy NAo4iB i HAaCHUH 34iACHIOBaNM 3 BUKOPUCTAHHAM
3araNbHOMNPUIHATOI 60TaHIYHOI TepMiHoMorii. Bumipy po3mipiB NaogiB Ta HaCiHUH BUKOHYBanu 3
BUKOPUCTaHHAM nporpamm Axio Vision Rel. 4.8.

PesynbTaTtn. MNpeacTaBHUKN AOCTIAXKEHNX BUAIB MatOTb BifIbHI abo 3poc/i Npu OCHOBI MI0AM, OTOYEHi
06ropTKOIO 3 MepeBaXKHO BiNbHVX NPUKBITHNYKIB. MNceBgokapniii L. caerulea cdopmoBaHMin Bpakeonamm
NapHUX KBITOK, SIKi 3pOCTaroTbCsA Y TPpybUacTy 0bropTky, L0 MOBHICTIO i WibHO 06ropTaE BilbHI NapHi
nnogun. Ans L. nigra BigMiYeHO HepiBHOMIpHe 3pOCTaHHsA MPUKBITHNYKIB MiX COBOL0, SKi Bi/IbBHO OTOUYIOTb
NnapHi NA0AW, WO 3pOC/INCA NIMLLE MPU OCHOBI. Mnoan AocnigkXeHuxX BUAIB 3@ 3abapBAeHHSM UYOPHI,
TEMHO-CUHI, YepBOHI Ta XoBTi. Ans nigpoay Periclymenum (L. caprifolium, L. etrusca, L. periclymenum)
XapakTepHi BifibHi Ta KynsacTi 3a dopmoto mnoan. Y Bugie nigpody Chamaecerasus nnogn nepeBaxHO
KYNACTi, ane y AeaKnX rnpeicTaBHKIB Pa3oM 3 KYAACTUMY TPanIATLCA TakoX HaniBKYIACTI, eNinTnYHi
Ta BUAOBXeHI (L. caerulea, L. tatarica) Nnoawn, SKi MOXyTb ByTU SIK BinbHUMW (L. caerulea, L. tatarica), Tak i
3pOCAUMU NMpW OCHOBI (L. nigra, L. xylosteun). Ans BCixX AOCNIAKEHNX BUAIB, 3@ BUKIHOYEHHSM L. xylosteum,
XapakTepHi roni nnoan. MoBepxHSA NI0AIB L. xylosteum onyLleHa 3a103UCTUMI Ta MPOCTUMW BONOCKaMMU.
HaciHuHW gocnigxeHurx BuaiB 3a GOPMO0 eninTUYHI, aiLenogibHi, Malixe OKpyrai, CNIKCHYTI, 3 0AHOIO
60Ky BBIrHyTi Ta 3 iHLIOro onyk.i, 3 3arnMbneHHAM no nepudepii Ta rpebeHemM Mo LEeHTPY, NepeBaXKHO
3i 3BY>)XeHO0-3a0KpYrn1eHOo OCHOBHOW. JlocnigxeHi npeacTaBHUKK cekUii Fucaprifolium Ta oanH BUg 3
cekuyiji Coeloxylosteum MarTb yCiveHi Npy OCHOBI HaCiHUHW. [TOBePXHA HACIHWH BCiX AOCNIAKEHUX BUAIB
Maixxe ogHakoBa. BoHa 34e6inbLuoro amMKyBaTa, ane y L. xylosteum - BOHa HernMboko-amKkyBaTa, y L. nigra
- ropbkyBaTO-AMKyBaTa, a y AesKMX BUAIB BigMiYeHa He nuLle SMKyBaTa CTPYKTypa MOBEpXHi, a Takox
NPUCYTHICTb MaiXe NAackux KNiTUH eK30TeCTu.

BucHoBKW. 3a pe3ynbTaTaMy OrNpaLioBaHHS NiTepaTypHUX AXepes Ta Ha NigCTaBi aHanisy BAacHUX AaHNX
MakKpo- Ta MiKpOMOP®OOriYHNX AOCNIAXKEHb NAOAIB Ta HaCiHWH NPeACTaBHUKIB poay Lonicera B Mexax
bnopu YKpaiHn cknageHo ixHi AeTanbHi XapakTepUCTUKY, WO CPUSTME TOYHILLOMY BU3HAUYEHHH LMX
BUAIB Y CTaHi NN0AOHOLLEHHS. BigmiueHo, Wo y NpeacTaBHUKIB Nigpoay Periclymenum NAOAN BUKAKOYHO
BiNIbHI, Ha BigMIHY Big nigpoay Chamaecerasus, y NpeACTaBHUKIB KOro MAOAMN MOXYTb BYTU AK BibHUMUK
Tak i 3pociMMK nMpy ocHoBi. OcobamBocTi 3abapBneHHs Naojis, GOpMU MAOAIB Ta HACiHMH, @ TakoX
0COBNVBOCTI OMyLLUEHHS MN0AIB 3anNpONOHOBAHO BUKOPUCTOBYBATU ASIA BU3HAYEHHS BUAIB L. caeruleg,
L. caprifolium, L. etrusca, L. nigra, L. periclymenum, L. tatarica Ta L. xylosteum. Y pe3ynbTtaTi AOCNiAXeHb He
BUSIB/IEHO 03HAK MiKPOCTPYKTYPW NOBEPXHi HACiHWH, 38 AKUMUW MOXHA AiarHoCcTyBaTy NpeAcTaBHUKIB Ha
piBHI MigceKLil, cekuin Ta NigpoAiB, NMpOoTe BCTAHOB/IEHO, LU0 BOHW MOXYTh YaCTKOBO BUKOPUCTOBYBATNCA
AN PO3MEXYBaHHA TakCOHIB Ha BUAOBOMY PiBHi.

KntouoBi cnosa: Lonicera, nnif, HaciHMHA, MaKPOMOPHONOriuHi 0cobANBOCTI, MIKPOMOPPONOTiYHI 0COBANBOCTI, MIKPOCTPYKTYpa
noBepXHi HaCiHMHK, propa YKpaiHu
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