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Abstract: The aim of the paper is to study the germination response of Plantago media seeds, collected
from their natural growth environment in order to identify the weaknesses and threats regarding the
conservation of this species in grassland habitats from the piedmont areas near Zarand Mountains. The
biologic material was represented by Plantago media L. seeds, collected in September from grasslands
found at 617 m altitude.We assessed the potential of Plantago media seeds to produce normal plants in a
wide range of field conditions. For that, we used the test “top of paper” (TP) in two variants: ITP —
temperature 20°C, humidity 90%, with light, without special treatments and IITP at an alternating
temperature 20-30°C, humidity 90%, with light, with precooling at 10 C° for five days. Our studies
revealed that the highest percentage of normal Plantago media seedlings appeared 21 days after the
seeds had been placed for germination (ITP and IITP). The maximum germination (65%) was recorded in
variant IITP, when Plantago media seeds were kept at 10° C for 5 days, and then subjected to high
humidity (90%) and alternating temperature (20-30°C), with light. The mathematical model used
suggests that variant IITP (top of paper) indicates the potential of Plantago media seeds to germinate in
early spring on cold and humid soils in Zarand Mountains, where this species was identified and from
where we took the seeds for analysis. In the area under analysis, species Plantago media L. is not under
any survival risk.
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INTRODUCTION

Plantago media L. is a plant that grows on wet grasslands. It has average fodder
value, but it is recognized as a valuable medical herb, due to its therapeutic effects.

The study on the germination of Plantago media seeds can offer unique perspectives
on the processes of range expansion and adaptation to the possible threats on grasslands in
piedmont areas and mountain areas in Zarand Mountains, the place where the seeds were taken
from.

Unscientific exploitation of semi-natural grasslands (abandon or excessive grazing),
calamities, road constructions and climate change have all led to the decrease or even
disappearance of some species from grassland vegetation (KUMAR et al., 2011). A change in
the size and density of population over a certain period of time can indicate that the plant
species are rare, endangered or on the verge of extinction (MAIKHURI et al.,1998 quoted by
VINAY et al., 2011).

Taking into account the increasing demand for plant-based medication, it is extremely

important to preserve species that have a pharmaceutical value (AIRI et al, 2000).
There are several internal and external factors which prevent seeds from germination. Among
the internal factors, some important ones are: the presence of a seed coat, which is a barrier to
the penetration of water and oxygen; the presence of a biochemical inhibitor in the seed; and
immature embryos. Among the external factors, the most common are soil water content and
temperature (FERNANDEZ-QUINTANILLA et al., 1991 quoted by Christoffoleti and R.S.X.
CAETANO, 1998).
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According to ELIAS et al. (2006), other factors that can affect seed germination in
plants, after harvest, refer to seed maturation, harvest methods, drying, cleaning and storage.

Therefore, the information on germination characteristics of Plantago media offers
valuable knowledge on the factors that might contribute to the successful expansion of the
habitat of this species, as well as to its adaptation to the new threats that may affect piedmont
and mountain grasslands in the Romanian Carpathians. Germination tests can assess the effect
of these factors on seed quality and establish the real value of Plantago media seeds.

MATERIAL AND METHODS
The biological material investigated was represented by Plantago media L. seeds. The
seeds belonging to this species were collected from their natural habitat (617 m altitude), in
September 2012 and then kept in suitable storage conditions.
In order to determine the germination of Plantago media L. seeds, method TP-top of
paper was used (International Seed Testing Association ISTA-2002, Order SR 1634/1999,
AOSA 2002, 2004, http://www.icrisat.org/what-we-do/genebank/genebank-manual/seed-

processing-4.pdf ).

Research methodology

In conformity with the TP -top of paper method, the Plantago media seeds were
placed on the surface of the filter paper CLASS 601- medium filtration, in Petri dishes. The
paper layer was moistened at the beginning to the maximum absorption capacity. After setting
up each experiment, the dishes were covered with a glass lid in order to reduce evaporation.
The variants used for this method were ITP and IITP.

In the ITP variant (temperature 20°C, humidity 90%, with light), no special treatments
were applied. The temperature was constant: 20°C.

In the IITP variant (alternating temperature 20-30°C, humidity 90%, with light),
before the germination test, pre-cooling was performed. Thus, the seeds were kept at 10°C for
five days. This period is not included in the 21 days necessary for the germination of Plantago
media seeds. After that, the samples were introduced in the germination chamber at alternating
temperature (20-30°C), where the higher temperature alternated with the lower temperature. In
this technique, the seeds are kept 16 hours at the lower temperature, 20°C, and the rest of 8
hours they are kept at the higher temperature of 30°C. The change in temperature is gradual,
taking place over 3 hours.

For every variant under study, the determination was made in four repetitions of 100
seeds each.

In order to find the initial quality of the samples under study, the following
determinations were made: normal seedlings (%), abnormal seedlings (%); dead seedlings (%).
Assessment of the normal seedlings was performed seven days (E7= evaluation of normal
seedlings after 7 days %) and 21 days after the seeds were placed for germination (E21 =
evaluation of normal seedlings after 21 days %), respectively.

In the end, the germination value (%) of Plantago media seeds was calculated.

Statistical analysis
The statistical evaluation of the experimental data was made using PAST 2.14.
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RESULTS AND DISCUSSIONS

For the identification of the survival risks in piedmont and mountain grasslands, the
studies on the germination of Plantago media seeds play a key role in the maintenance of the
measures for the conservation of this species. Therefore, the focus of this study was on finding
the germination capacity of Plantago media seeds, collected from their natural growth
environment (Zarand Mountains).

The germination capacity of seeds in cold and moist soils is influenced by plant
heredity, physiology, seed particularities and mechanic damage at harvest (AOSA 2002). Seed
exposure to temperature variations (low and high temperature) is different from one species to
another, as well as the period of exposure (VINAY et all., 2011).

The research methods on seed germination can be based on any characteristic that can be used
for distinguishing the most obvious particularities of the species under study (RUJAN et all.,
2012).

Plantago media seeds were assessed by the TP - top of paper test, in compliance with
the ISTA rules in force (International Seed Testing Association ISTA, 2002) and Order SR
1634/1999. The TP (top of paper) test was performed in two variants: ITP = variant 1 code
(temperature 20°C, humidity 90%, with light, without special treatments); IITP = Variant 2
code (temperature 20-30°C, humidity 90%, with light, with precooling at 10 C° for five days).
In addition, we determined the number of germinated plants 7 and 21 days after starting the
experiment, respectively, in order to get a clear image of the biological material under study
and the period necessary for the germination of Plantago media seeds (Figure 1. and 2.).
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Figure 1. Graphical representation of TP method results (Variant 1), performed at a temperature of 20°C,
with light, without special treatments

Legend: I, I, 11, IV = 4 repetitions / 100 pc; E7= evaluation of normal seedlings after 7 days (%); E21 =

evaluation of normal seedlings after 21 days (%); AG = abnormal seedlings (%); DS = dead seedlings
(%).
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Figure 2. Graphical representation of TP method results (Variant 2), performed at a temperature of 20-
30°C, with light, with special treatments, chilling at 10°C for 5 days

Legend: I, II, 11, IV = 4 repetitions / 100 pc; E7= evaluation of normal seedlings after 7 days (%); E21 =
evaluation of normal seedlings after 21 days (%); AG = abnormal seedlings (%); DS = dead seedlings
(%)
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Figure 3. Comparative representation of the variants ITP and IITP seed germination
Legend: I, II, 1ll, IV = 4 repetitions / 100 pc; ITP = variant 1 code; IITP = Variant 2code; E7=
evaluation of normal seedlings after 7 days (%); E21 = evaluation of normal seedlings after 21 days (%);
AG = abnormal seedlings (%); DS = dead seedlings (%)
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Figures 1, 2 and 3 show that a small part of the normal seedlings appeared after seven days; the
highest percentage of normal Plantago media seedlings appeared 21 days after the seeds were
placed for germination (ITP and IITP). The best results on the germination of Plantago media
seeds were recorded in variant 1ITP, where the germination percentage was 65%, whereas in
variant ITP the germination process was 55% after 21 days (Figure 3.).
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Figure 4. Graphical representation of methods developmental variations

Legend: ITP = variant 1 code; IITP = Variant 2code; E7= evaluation of normal seedlings after 7 days
(%); E21 = evaluation of normal seedlings after 21 days (%); AG = abnormal seedlings (%); DS = dead
seedlings (%)

The highest germination appears in variant 2 (IITP = Variant 2code), which presents
the highest germination tendency, described by an exponential 1 curve fit (Figure 4.).
According to this, we may conclude that a reduced number of abnormal seeds will generate
higher germination, which could rich 70% under specific developmental circumstances. The
applied germination model, Variant 2, is a TP (top of paper) method, performed at variable
temperature of 20-30°C, in presence of light, with chilling at 10°C for 5 days, which suggests
that 1ITP is a more adequate germination model to compare with realistic field conditions.

CONCLUSIONS

Based on the results of our study, we drew the conclusion that maximum germination
(65%) was obtained when Plantago media seeds were kept at a temperature of 10° C for five
days and then in high humidity (90%) at alternating temperature (20-30°C), with light.
Variant IITP (top of paper) indicates the potential of Plantago media seeds to germinate in
early spring on cold and humid soils in the grassland in Zarand Mountains, where this species
was identified and from where we collected the seeds for research. The optimal temperature
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and humidity that appear in the germination test may not appear also under the conditions of
the area under study.

Taking into account the large number of seeds produced by the species Plantago
media, this low seed germination of 55-65% does not endanger the life of the species in the
piedmont and mountain grasslands in Zarand Mountains.
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