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as well as the range within which germination occurred, for four red clover samples of varying biological status
(cultivars, wild and local populations). Germination capacity and energy of red clover samples were assessed
according to the standards outlined in DSTU 4138 2002 and DSTU 2949-94 at temperatures ranging from 3°C to
33°Cin 10°Cincrements. It was established that the optimal temperature for the germination of red clover seeds
among the four studied samples ranges from 13°C to 33°C on filter paper and from 13°C to 23°C on sand. The
research identified the Vytis cultivar as outperforming other samples in all measured parameters when germinated
on filter paper, while the Truskavchanka cultivar demonstrated superior traits when germinated on sand. The
best germination rates were observed in the wild population at a temperature of 13°C. These findings explain
the uneven emergence of red clover samples of varying biological status in collection and breeding nurseries, as
observed under field conditions. The results of this study can inform the development of sowing technologies for

red clover under various temperature regimes
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INTRODUCTION

Red clover (Trifolium pratense L.), a perennial legume
belonging to the Fabaceae family, thrives in a wide
range of climates and is widely distributed in temper-
ate and subtropical regions of both the Northern and
Southern Hemispheres. It is easily cultivated on acidic
and moist soils, both in pure stands and in mixtures
with cereal species. Red clover plays a crucial role in
sustainable forage production through biological ni-
trogen fixation, soil fertility restoration, efficient use of
phosphorus and potassium fertilisers, and reducing the
environmental impact of agriculture. With the changing
climate, there is a growing need for new cultivars with
high adaptive potential. The foundation for developing
new cultivars lies in the establishment and study of ger-
mplasm collections, which include cultivars, wild, and
local populations from various eco-geographic origins.
The Precarpathian Department of Scientific Research of
the Institute of Agriculture of the Carpathian Region of
the National Academy of Sciences has established a red
clover collection comprising 330 samples with diverse
biological statuses.

The value of red clover in agriculture and the study
of its genetic resources have been the subject of nu-
merous studies by prominent scientists. B. Sawicka et
al. (2023) demonstrated that Trifolium species effec-
tively counteract agricultural degradation, restore soils,
and support forage production. C. Harris and F. Rat-
nieks (2022) argue that concerns over the rising costs
and environmental impact of high inorganic nitrogen
(N) inputs have led to a renewed interest in legumes,
particularly clover, for maintaining soil fertility and im-
proving natural hay meadows. A major limitation of red
clover in cultivation, as highlighted by the authors, is its
low persistence due to high plant mortality caused by a
complex of biotic and abiotic factors.

In studying red clover samples of diverse eco-
logical and geographical origins, researchers such as
G. Petrauskas et al. (2020) and M. Tucak et al. (2021)
identified superior red clover populations, which they
recommend for improving the nutritional value of for-
age crops in breeding programmes aimed at developing

new cultivars. According to I. Radinovic et al. (2022),
to assess the level of genetic diversity and identify
the best genotypes for developing new cultivars, it is
necessary to obtain information about the germplasm,
which is the primary basis for breeders. Therefore, the
evaluation of genetic resources is based on morpholog-
ical, phenological, and agronomic traits. Since breeders
use different forms when studying the initial material,
it is advisable to know the response of their seeds to
temperature during germination.

Seeds represent a crucial stage in a plant’s life cy-
cle, serving as the vital link for the continued existence
of a species. They encapsulate the genetic information
necessary for the dispersal, establishment, develop-
ment, and reproduction of the next generation. Seeds
possess the ability to maintain life in a dormant state
when dry and to resume metabolic activity under fa-
vourable environmental conditions. Climatic factors
are significant determinants, playing a pivotal role in
influencing various stages of a plant’s life cycle, from
seed germination to development (Baxter et al., 2019;
Talwar et al., 2023). Temperature, light,and moisture are
critical factors influencing seed germination. These abi-
otic factors are major limiting factors that significantly
affect the timing and rate of clover seed germination,
ultimately impacting its compatibility with other crops,
ability to suppress weeds, and capacity to capitalise on
optimal sowing conditions.

J. Yu et al. (2020) assert that the germination of
beggarticks (Bidens alba L.) seeds decreases with re-
duced moisture availability. The seeds germinated
more effectively in the presence of light than in con-
tinuous darkness at temperatures ranging from 15°C to
35°C. However, the optimal germination temperature
for beggarticks seeds was 15°C under light conditions.
Better seedling emergence was observed when seeds
were sown on the soil surface. The number of germi-
nated seeds decreased sharply when the sowing depth
was 1 cmor more. Identifying the minimum, maximum,
and optimal temperatures for clover germination ena-
bles researchers to finetune sowing recommendations
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for successful establishment. A. Szczerba et al. (2021)
emphasised the importance of analysing the character-
istics of cultivars, not only in terms of the length of the
growing season but also their ability to germinate at
lower temperatures. This would allow for earlier sow-
ing, resulting in earlier seed harvest, as confirmed by
their studies on four soybean samples.

Therefore, temperature has a significant impact on
the maximum percentage, uniformity, and speed of ger-
mination. Consequently, clover should be sown under
optimal environmental conditions to avoid soil and cli-
matic factors that negatively affect seed germination
and seedling emergence. There is a need to evaluate
the impact of various factors on the germination of
red clover seeds and seedling emergence in the early
stages of breeding programs when studying the initial
material. Thus, this study aimed to investigate the seed
quality of red clover samples with different biological
statuses (cultivar, local and wild populations) under
various temperature regimes.

MATERIALS AND METHODS

The study utilised red clover seeds from the cultivars
Vytis (Lithuania) and Truskavchanka (Ukraine), as well
as wild and local populations. These seeds, harvested
in 2021, were stored under uncontrolled conditions
(ex situ) at the Precarpathian Department of Scientific
Research. Germination and germination energy were
determined according to the Ukrainian State Standards
(DSTU 4138-2002, 2004; DSTU 2949-94, 1996). Sam-
ples (32 per batch, each containing 100 seeds) were
drawn from the breeding material to evaluate seed
quality, including germination energy and laboratory
germination rates. For the experiment, 100 seeds of
each red clover sample were evenly distributed in 9 cm
Petri dishes lined with filter paper saturated with 4 mL
of distilled water. The dishes were then placed in a dry-
air thermostat TS-80 (Ukraine, 2019). To determine the
impact of temperature on seed germination, the Petri
dishes were maintained in complete darkness at con-
stant temperatures of 3°C, 13°C, 23°C, and 33°C with
a relative humidity of 70%. The experiments were con-
ducted in four replicates. Seeds were considered germi-
nated once the radicle was visibly protruding.

The germination of seeds from the four aforemen-
tioned samples was also assessed on sand. The sand

was prepared as a substrate for seed germination by
sieving it through a 1 mm mesh, washing, and heat-
ing until a piece of paper placed within it charred. The
following method was applied: “on sand” (0S) - seeds
were pressed into the sand’s surface to a depth of
1 mm. For the experiment setup, a 1.5 cmlayer of sand
was added to the base of a Petri dish and moistened
with 7 mL of distilled water, after which 100 seeds
were evenly distributed on the surface. On the fourth
day, an additional 2 mL of distilled water was added.
The Petri dishes were kept in complete darkness at
constant temperatures of 3°C, 13°C, 23°C, and 33°C
with a relative humidity of 70%. The experiments were
conducted in four replicates.

Two types of assessments were conducted: the
first to evaluate germination energy and the second to
measure germination rates and determine the root, hy-
pocotyl,and total length of 25 randomly selected seeds.
Results were expressed as percentages, rounded to the
nearest whole number, for each observed category. The
accuracy of the analysis was established by comparing
the extreme values of the replicates with the arithmetic
mean. The result was deemed reliable if the difference
between the extreme values and the arithmetic mean,
rounded to a whole number, did not exceed the per-
missible deviations. Statistical analysis was performed
using analysis of variance (ANOVA). Throughout the
study, the authors adhered to the standards established
by the Convention on Biological Diversity (1992) and
the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (1979).

RESULTS AND DISCUSSION

Germination energy refers to the proportion of seeds
that germinate within the first four days, expressed
as a percentage. Seeds with high germination energy
exhibit rapid germination, leading to uniform seed-
ling emergence. Such seedlings are less suppressed by
weeds and exhibit greater resilience to adverse con-
ditions. The germination energy of red clover seeds
on filter paper under varying temperature regimes
ranged from 61% in the Truskavchanka cultivar (at 3°C)
and the local population (at 33°C) to 78% in the Vyt-
is cultivar (at 33°C). The highest germination energy
was observed in all studied samples at 13°C, with an
LSD,,,=0.02 (Table 1).

Table 1. Germination energy, germination rate, and seedling length
of red clover seeds germinated on filter paper under varying temperature regimes

Temperature regime (°C)

Sample

3 13 23 33 Average
Germination energy, % (Day 4)
Local population 64 73 62 61 65
Truskavchanka 61 70 66 67 66
Vytis 68 75 68 78 72
Wild population 62 71 70 63 67
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Table 1. Continued

Temperature regime (°C)

Sample
3 13 23 33 Average
Average 64 72 67 67 68
LSD, 0.01 0.02 0.02 0.02
Germination, % (Day 10)
Local population 86 93 81 86 87
Truskavchanka 84 91 86 90 88
Vytis 89 96 90 96 93
Wild population 87 92 90 92 90
Average 87 93 87 91 90
LSD, 13.32 11.15 14.09 10.67
Root length, mm (Day 10)
Local population 3.5 5.0 4.9 3.9 4.3
Truskavchanka 3.1 4.8 4.6 3.7 4.1
Vytis 3.6 5.3 4.8 4.1 4.5
Wild population 3.4 5.6 5.1 5.3 4.9
Average 3.4 5.2 4.9 4.3 4.5
LSD,,, 0.01 0.38 0.49 0.02
Hypocotyl length, mm (Day 10)
Local population 4.1 6.2 7.0 5.9 5.8
Truskavchanka 3.8 5.9 7.2 6.3 5.8
Vytis 3.5 6.4 77 6.1 5.9
Wild population 4.0 6.9 7.1 7.0 6.3
Average 3.9 6.4 73 6.3 6.0
LSD,,, 0.01 0.03 0.49 0.07
Total length, mm (Day 10)
Local population 7.6 11.2 11.9 9.8 10.1
Truskavchanka 6.9 10.7 11.8 10.0 9.9
Vytis 71 11.7 12.5 10.2 10.4
Wild population 7.4 125 12.2 12.3 111
Average 73 11.5 121 10.6 10.4
LSD 0.38 0.43 0.81 0.12

0.05

Source: created by the authors

When germinating the studied seeds on the sand,
germination energy ranged from 53% in the local pop-
ulation (at 3°C) to 87% in the Vytis cultivar (at 13°C).
The highest germination energy was observed across
all samples at 23°C, with an LSD . =0.02 (Table 2).

Germination rate, a critical indicator of seed quality,
was determined by counting the number of normal seed-
lings after 10 days. On filter paper, germination ranged

from 81% (local population) to 96% (cultivar Vytis) with
LSD,,, = 10.67-14.09. The best germination (91-96%)
was observed at 13°C. On sand, germination was lower
compared to filter paper, with the highest values (92-
98%) at 23°C. The Vytis cultivar consistently showed
the highest germination on filter paper across all tem-
peratures (89-96%), while the Truskavchanka cultivar

performed best on sand at all temperatures (76-96%).

Table 2. Germination energy, germination rate, and seedling length
of red clover seeds germinated on sand under varying temperature regimes

Temperature regime (°C)

Sample 3 13 23 33 Average
Germination energy, % (Day 4)
Local population 53 71 80 64 67
Truskavchanka 71 85 82 68 77
Vytis 69 87 84 61 75
Wild population 58 81 79 69 72
Average 63 81 81 66 73
LSD,,, 0.01 0.03 0.02 0.02
Germination, % (Day 10)
Local population 66 77 92 74 77
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Table 2. Continued

Temperature regime (°C)

Sample 3 13 23 33 Average
Truskavchanka 79 99 96 76 88
Vytis 74 92 96 69 83
Wild population 63 89 92 77 80
Average 71 89 95 74 82
LSD 21.32 25.13 19.34 21.17
Root length, mm (Day 10)
Local population 2.6 5.4 6.7 2.3 4.3
Truskavchanka 2.9 5.6 6.9 2.5 4.5
Vytis 3.1 5.8 7.1 29 4.7
Wild population 2.9 6.1 7.6 3.4 5.0
Average 2.9 5.7 7.1 2.8 4.6
LSD, 0.02 0.45 0.38 0.01
Hypocotyl length, mm (Day 10)
Local population 3.2 7.1 79 3.5 5.4
Truskavchanka 3.4 7.5 8.3 3.1 5.6
Vytis 3.0 6.9 8.1 37 54
Wild population 3.3 7.8 7.7 4.0 5.7
Average 3.2 73 8.0 3.6 5.5
LSD,,, 0.01 0.03 0.29 0.08
Total length, mm (Day 10)
Local population 5.8 12.5 14.6 5.8 9.7
Truskavchanka 6.3 13.1 15.2 5.6 10.1
Vytis 6.1 12.7 15.2 6.6 10.2
Wild population 6.2 139 15.3 74 10.7
Average 6.1 13.1 15.1 6.4 10.2
LSD 0.47 0.67 0.08 0.24

0.05

Source: created by the authors

The root length of the studied samples germinated
on filter paper was greater at 13°C (4.85.6 mm), while
the shortest roots were observed at 3°C (3.1-3.6 mm).
The hypocotyl length was longest at 23°C (7.0-7.7 mm)
and shortest at 3°C (3.5-4.1 mm). The overall seed-
ling length was greatest at 23°C (11.8-12.5 mm) and
smallest at 3°C (6.9-7.6 mm), with LSD_ . =0.12-0.81.
When germinated on sand, root length was greatest at
23°C (6.7-7.6 mm) and shortest at 33°C (2.3-3.4 mm).
The hypocotyl length was longest at 23°C (7.7-8.3 mm)
and shortest at 3°C (3.0-3.4 mm). The overall seed-
ling length was greatest at 23°C (14.6-15.3 mm) and
smallest at 3°C (5.8-6.3 mm), with LSD . = 0.08-0.67.
A comparison of the seed quality (germination energy
and rate) and seedling traits (root and hypocotyl length,
total seedling length) across samples under different
temperature regimes highlighted the Vytis cultivar as
superior across most parameters when germinated on
filter paper. The Truskavchanka cultivar, however, ex-
celled in most traits when germinated on sand. These
findings indicate varying levels of germination energy
and germination rates among the samples of different
biological status (cultivar, wild and local populations).

Therefore, understanding the biology of clover seed
germination about environmental factors is crucial for
achieving good seedling emergence. Several authors

Scientific Horizons, 2024, Vol. 27, No. 12

have conducted various studies to determine the seed
quality under controlled and uncontrolled conditions,
in different environments, and at varying temperatures
and stress levels across a range of agricultural crops.
For instance, L. Chu et al. (2022) carried out a series
of experiments to investigate the impact of light, tem-
perature, sowing depth, drought, and salt stress on the
germination of white clover (Trifolium repens L.) seeds.
The seed germination rate was on average 63-66% un-
der both light and complete darkness, measured four
weeks after sowing. At temperatures of 15-25°C, the au-
thors observed a significantly higher germination rate
compared to lower temperatures of 5 and 10°C. The re-
sults indicate that the germination rate of white clover
decreased with increasing sowing depth. Therefore, the
authors recommend sowing seeds on the soil surface
or burying them to a shallow depth of €1 cm to achieve
optimal germination, which was taken into account in
the sand germination experiments.

Numerous studies have been conducted to inves-
tigate the germination characteristics of various per-
ennial grass species. For instance, A. Lina and A. Esco-
bar-Gutiérrez (2022) studied the germination of eight
samples of perennial ryegrass (Lolium perenne L.) of dif-
ferent biological origins at temperatures ranging from
5 to 40°C. They found that wild populations exhibited




higher germination rates at higher temperatures, while
local populations performed better at lower tempera-
tures. Similarly, V. Oleksiak et al. (2023) researched per-
ennial ryegrass, focusing on germination and germina-
tion energy of five samples. The authors also concluded
that the germination of seed varieties was higher than
that of local and wild populations. A. Lopez et al. (2019)
corroborated these findings, suggesting that the opti-
mal germination temperature for different populations
is influenced by the environmental conditions in which
they evolved. Furthermore, W. Chaleb et al. (2021) ex-
amined 38 alfalfa (Medicago sativa L.) samples and ob-
served that cultivars exhibited high germination rates
at 5 and 34°C, while wild populations showed lower
germination rates, likely due to adaptations to their
specific geographic origins. P.Vivanco et al. (2021) high-
lighted the challenges in assessing the viability of wild
perennial grass populations due to seed dormancy and
high variability among populations. They determined
that the optimal germination temperature for wild
populations was 15°C. These results were confirmed
by current studies, where the best germination of wild
population seeds was observed at 13°C.

G. Herman et al. (2022) claim that the temperature
during the initial phase of germination affects both the
germination of seeds and seedlings of crimson clover.
The best results for absorbent capacity and electrical
conductivity were obtained at 22°C, while the highest
germination energy, seedling emergence, root length,
and total seedling length were observed at the lowest
temperature of 10°C.Authors C.Bayram et al. (2024) con-
ducted studies in controlled conditions to examine the
effect of salt stress on flax germination, a key industrial
plant with diverse uses worldwide. The experiment in-
volved three flax varieties (Somme, Midin and Norman)
and four salt concentrations (control, 50 mm, 100 mm,
and 200 mm). They investigated the germination rate,
radicle length, plumula length, seedling length, and
seedling fresh weight characteristics of seedlings un-
der salt stress conditions. The study showed that the
control group (pure water) had the highest values for
all examined traits, but these values significantly de-
creased as the salinity intensity increased. Similar stud-
ies were conducted by S. Buyukyildiz et al. (2023) on
bird’'s-foot trefoil (Lotus corniculatus L.) and S. Shiade
and B. Boelt (2020) on tall fescue (Festuca arundinacea
Schreb). The authors assert that increased salinity neg-
atively impacts seed germination.

I.Buraniji et al. (2019) studied the effect of pH levels
(4.5,5.5,6.5,7.5,and 8.5) and temperature (10, 15, and
20°C) on the germination of flaxseed and the morpho-
logical parameters of the seedlings. The experiment
was conducted under controlled conditions on rolled
filter paper with four repetitions over seven days. The
highest germination rate (88%) was observed at 20°C,
which was statistically significant (P < 0.01) compared
to the germination rate at 10°C, which was 9% lower.

Levytska et al.

The highest percentage of normal seedlings (70%) was
recorded at pH 5.5, while the lowest (59%) occurred at
pH 8.5. The effect of pH on the morphological charac-
teristics of the seedlings (root length, stem length, and
total length) was statistically insignificant. In contrast,
temperature significantly affected seedling length: at
20°C, after seven days, the average length was 14.4 cm,
whereas at 10°C, it was only 2.1 cm(P < 0.01). Overall,
the lowest (4.5) and highest (8.5) pH values resulted in
a reduction in the proportion of normal seedlings (63%
and 59%, respectively), as well as less development of
the root and stem.

A. Costa et al. (2019) obtained somewhat different
results in their study of the impact of seed colour on
the sowing qualities of red clover. The seeds of this
species exhibit a heteromorphic nature, with two vis-
ually distinguishable morphs: light purple and yellow,
which are determined by heterozygosity and recessive
homozygosity at two loci. The study analysed seed ger-
mination and the initial growth of seedlings in distilled
water,sodium chloride solution,and nutrient medium. It
was found that seed sensitivity to treatment increased
at later stages of development, indicating a cumulative
effect. No differences in water absorption between the
morphs or treatments were observed. However, at the
seedling growth stage, treatments proved effective,
with differences between the morphs only observed
when using the nutrient medium. At the intermediate
stage of germination, differences between the morphs
were also evident in distilled water and sodium chlo-
ride solution. The yellow morph, which had an advan-
tage at the initial germination stages, was overtaken
by the light purple morph during the active seedling
growth phase.

Overall, all researchers highlight the importance of
studying the sowing qualities of agricultural crops, in-
cluding red clover, especially in the context of climate
change. The results obtained should be considered
when establishing field conditions for nursery studies
of the initial material and improving the elements of
red clover cultivation technology. During sowing, tem-
perature plays a crucial role in achieving rapid germi-
nation and successful establishment of the crop. The
mid-summer period in the Western region of Ukraine
is characterised by high temperatures and a soil mois-
ture deficit. Therefore, determining the optimal temper-
atures for sowing red clover is of critical importance,
particularly in the breeding process, when the amount
of seed from the initial material is limited.

CONCLUSIONS

The study examined the germination characteristics
of four samples of red clover with different biological
statuses (cultivars Truskavchanka (Ukraine) and Vytis
(Lithuania), and wild and local populations) under var-
ious temperature regimes of 3, 13, 23, and 33°C, and
different substrate types (filter paper and sand). The
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results indicated that the optimal temperature for seed
germination on filter paper ranged from 13°C to 33°C,
while on sand it ranged from 13°C to 23°C. Seeds of
the red clover cultivars Truskavchanka and Vytis gener-
ally demonstrated higher germination rates compared
to the local and wild populations. These results should
be considered when studying initial material of vari-
ous biological statuses and eco-geographical origins
under field conditions, as well as when improving cul-

Research on the sowing qualities of red clover seeds
will continue, taking into account the obtained results,
under different temperature regimes, and will assess the
impact of soil acidity on seed germination and energy.
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AHoTauis. pouec CTBOpeHHs COPTIB KOPMOBUX KYNbTYp, SKi aAanTyloTbCs OO MiHIMBUX YMOB HaBKOJULIHBOIO
cepenoBuLLa, € eeKTUBHMM CMOCOBOM NOAONAHHS 3MiIHM KNiMATY 3 MiHiManbHUMMKM BTpaTaMu. TeMnepaTypa BniMBaE
Ha 4ac i WBMAKICTb NPOPOCTAHHSA HACiHHA, @ LUe B CBOK 4epry 3abesneyye piBHOMIPHICTb CXOMiB Ta CYMICHICTb
KOHIOLWHM NPW BUPOLLYBAHHI 3 iHWIMMW KYNbTYpaMK, 303THICTb CKOPUCTATUCS ifeanbHUMK YMOBaMKM nociey. MeToto
[OCNiKeHHS Oyn0o BM3HAYEHHS TeMmepaTypu Ta 4yacy, HeOBXiAHMX AN AOCATHEHHS MaKCMManbHOI CXOXOCTi, Ta
[liana3oHy, B IKOMY MPOPOCTaHHA BifAOYBaNocsa A5 HOTUPbOX 3pa3kiB KOHKOLUMHM IYYHOI pi3HOro BionoriyHoro cratycy
(copTi, AMkopocna Ta MicLeBa nonynauig). BUsHayeHHs CXOXOCTi Ta eHeprii NPOPOCTaHHS 3pa3KiB KOHIOLWHU NYYHOI
npoBOAMAU BiAMOBIAHO A0 Aitounx meToamk ACTY 4138-2002 ta ACTY 2949-94. npu Temnepatypi Big 3 o 33 °C3
kpokom 10 °C. BctaHOBNEHO, WO ONTMManbHa TeMnepaTypa A5 NPOPOCTaHHS HACIHHS KOHIOWMHM IYYHOI HOPTUPbLOX
[LOCNiKYBaHUX 3pa3KiB Ha dinbTpyBanbHoMy nanepi craHouTb Big 13 °C no 33 °C, Ha nicky - Big 13 °C oo 23 °C.B
pe3ynbTaTi NPOBEAEHUX A0CNIAXKEHb BUAINMBCSA CcOPT VYtis, IKMI 33 BCiMa NOKa3HMKaMM NEPEBULLMB iHLUI 3pa3Ku npu
NpopoLLYBaHHI Ha QinbTPyBanbHOMY Manepi, Ta copT TpyCKaBYaHKa, KM BUAINMBCS 33 LOCNIAXKYBAHUMU O3HAKaMM
npy NPOpOLLYyBaHHI Ha micky. Kpalli mokasHMKM CXOXOCTi BiAMiYEHO B AMKOPOC/Oi nonynsauii npu Temnepatypi 13
°C. OTpuMaHi BUCHOBKM Aal0Tb NOSICHEHHS HEPIBHOMIPHUX CXOAIB NPV NOCIBI 3pa3kiB KOHIOLWMWHM NYYHOI Pi3HOrO
6ionoriyHoro craTycy B KONMEKLIMHMX Ta CenekuiMHUX PO3CafHMKaX, WO CrOCTepiraETbCs B MOJIbOBMX YMOBAX.
Pe3ynbTati, OTpMMaHi B LbOMY AOCTIAXKEHHI, MOXYTb BYTW BUKOPUCTaHI Ans po3pobKM eneMeHTiB TeEXHONOTii NociBy
KOHIOLIWHM NIYYHOT 33 Pi3HUX TEMMEpPaTyPHUX PEXMMIB

Kntouosi cnoBa: Trifolium pratense L.; copT; AMKopocaa nonynsuis; MicLeBa nonynauig; Temnepartypa; CXoxicTb
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