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Abstract

The tasks and objectives of grassland management have changed significantly in recent decades. One
of the key elements of adapting to climatic and economic challenges of the present age is the optimal
use and future sustainability of grasslands. This need formed the basis for modernising Ferenc
Balazs's plant stand assessment method to develop a fast, efficient and widely applicable method for
evaluation of quantitative and qualitative characteristics of forage in grasslands, as well as the
economic value of pastures. The three-dimensional coenological survey technique is low cost, does
not require technical infrastructure, and empirically considers the species' preference by livestock.
Based on our investigations in the presented case study, the revised Balazs method which combines
coenological survey data and plant height measurement is well suited for estimating the yield of
grasslands and determining the relative forage value of grasslands. Combining vegetation cover and
weight data with ecological and diversity indicators also offers opportunities for nature conservation.
As the method is non-destructive and involves little trampling, it is particularly suitable for
monitoring grassland habitats with high density of protected plant and animal species.

Keywords: forage; grassland value; biomass; coenological relevees; three-dimensional method

1. Introduction

The Pannonian grasslands occupy a special position in the European-Eurasian vegetation
system as a distinct biogeographic unit [1-3], which is reinforced and maintained by the area's
extreme climate [4-8]. This is also a good opportunity to investigate the impact of climate change in
grassland areas where drought plays a key role in vegetation change [9,10] and farming success [10—
12]. In addition, half of the nearly 1 million hectares of grassland in Hungary are protected and one
third are habitats protected under the Natura 2000 Habitats Directive [13,14], which further enhances
their importance as they play an important role in biodiversity conservation, as reflected in the
European Union's nature conservation priorities [15]. However, maintaining grasslands is essential
for nature conservation, grassland management, and ecosystem services [16—18]. The number of
animals that can be supported in the most sustainable way possible is crucial [19]. To this end, it is
necessary to determine and estimate the biomass and yield of grasslands as accurately as possible.
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The amount and quality of biomass produced and its species composition are closely related to
the intensity and type of grazing and mowing [20,21]. Some research has shown that different grazing
intensities and their frequency can influence the quantity, composition and quality of herbaceous
biomass available to livestock [22-24]. Additionally, the quality of forage is closely related to species
composition. Diverse grassland plant communities often provide better quality forage due to the
diversity of nutrient profiles offered by different species [25]. Mowing influences the vegetative
structure and growth cycle of plant species, thus also affecting the palatability and nutritional value
of forage. Early mowing tends to reduce the flowering of some key forage species, affecting the
availability of good-quality forage later in the growing season [26,27].

Various methods are used to estimate the quantity and quality of the biomass of pastures, often
involving both direct measurement techniques and remote sensing technologies. Similar to this
methods for measuring and assessing the forage value of grasslands cover a broad spectrum, from
laboratory analysis to remote sensing techniques, which fundamentally shape the future of forage
production and evaluation. The approach to grassland evaluation [28-30], which started in the mid-
20th century and was primarily of economic interest [31,32], has been partly developed and
expanded, partly transformed. Several methods are available to assess biomass by mowing [33], but
this is often not feasible in protected areas or when assessing protected species. In detail for a given
sampling area (typically 1 m?), multiple replicate biomass sampling is necessary to obtain a more
accurate estimate of the grassland yield, which can be used to estimate it per hectare and even to get
information on the biomass quality of the area by sorting the cut biomass by grassland components..
However, their drawbacks (different stubble heights, high manual labour and equipment
requirements, small sample size, inaccurate sampling due to inflexing grasses, etc.) make their
application difficult [34]. An internationally accepted method have been published by Klapp et al.
[28] for determining the relative forage value of about 350 grassland species. Species were ranked on
a 10-point scale, with the most valuable species assigned a value of +8, sturgeon and other species not
grazed by animals assigned a value of 0, and toxic species assigned a value of -1. The forage quality
of the plant species was determined based on the following criteria: protein and mineral content
based on chemical analysis.

-tastiness and liking by pets,

-valuable plant parts (leaf, stem, flower, fruit),

-duration of the full value (as feed),

-usefulness and harvestability of the species

-harmful and toxic property,

-allowable proportion in the plant population (e.g. for toxic plants):

If worthless and toxic species are present in high proportions in the plant population, the overall
value of the population will decrease accordingly. To quantify this, Klapp et al. [28] considered the
following:

1: Forage value of toxic plants up to 3% cover—1, between 3 and 10%-2, above 10% cover—3

2: The number of dicotyledonous species that contaminate hay is reduced by 1-2 values for cover
greater than 10%.

3: A separate assessment applies to grasses and weeds that are highly detrimental to feed value.

Although this method generally (and according to more recent scientific results) provides a good
species relationship, it is still unsuitable for classifying multi-species grasslands. Some author (like
[28,31,32,35]) consider grasses more valuable forage than legumes (although their protein content is
much lower) and apply only one negative category to all species. It is also not acceptable that the
quality score for a species should decrease as the cover of that species increases. The main flaw of
these methods is that they ignore the difference in weight due to the difference in height between
species (as the method only considers two dimensions). Similar errors have been found in, among
others, the technique developed by Nitsche [36] and modified by Briemle [35,37] and Briemle and
Ellenberg [38], using a 9-value scale (1-9), which has become known as "Futterwert (FW)". During the
development of this method [31,32], in addition to 4 additional 9-valued scales (mowability,
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grazability, trampling tolerance and fallow deer), a function group was added, sedges, other
dicotyledonous species, herbaceous legumes, woody legumes, and woody shrubs. And an occurrence
rating (extensive grassland, economic grassland, arable and garden, fallow, woodland edge species)
was also made for 680 species.

The cumulative net primary production (NPP) approach for estimating biomass considers
seasonal growth patterns to provide a more holistic picture of grassland productivity [39-41]. This
method helps to predict changes in biomass due to external factors such as grazing pressure or
climate change [40]. One of the most common remote sensing approaches is the use of the Normalised
Difference Vegetation Index (NDVI), which is closely correlated with Aboveground Biomass (AGB)
[42]. Using NDV], it is possible to estimate grassland biomass and yield without the need to sample
directly [43,44]. Research related to the application of remote sensing, such as the analysis of Sentinel-
2 satellite data, has enabled the estimation of parameters such as leaf area index (LAI) and living
biomass [44,45]. Studies have shown, for example, that NDVI can accurately estimate grassland
production in different climates [46]. However, field surveys are still essential for detailed studies.
By cutting and weighing the grass samples it is possible to express biomass per hectare (kg x ha)
and express it in annual tonnes per hectare [47].h Although it should also be noted that several studies
show that improper management or overgrazing can significantly reduce yield [48-50].

The biomass production of pastures is a key factor in animal husbandry, accordingly several
approaches were developed to determine the annual yield biomass. One example is when the
measurement is taken at the peak of the biomass production. This method combines green and dead
biomass; however, this approach can sometimes overestimate output if it does not account for old
biomass [51,52]. Not only annual but also long-term observation is essential, as this can ensure
reliable livestock farming. Aboveground Net Primary Production (ANPP) is suitable for estimating
net primary production above ground. WOFOST models use dynamic approaches to predict long-
term grassland production [53]. These models also help to assess the effects of climate change, as
grassland production varies significantly depending on weather conditions. The models also take
into account meteorological data and soil moisture content [53]. According to recent research,
environmental stress factors, especially drought and climate change, are attracting increasing
attention for their impact on biomass production. For example, it has been shown that an increase in
the frequency and intensity of drought periods significantly reduces biomass production in Festuca
arundinacea-dominated grasslands [54-56]. In addition, the genetic characteristics of the dominant
grass species, soil type and management practices, among other factors, also influence the biomass
yield of grasslands. Studies have shown that different management practices can significantly
influence biomass yield and nutritional value. For example, fertilisation of grasslands is associated
with improved biomass production, which highlights the importance of nutrient management in
improving feed quality [57,58].

In addition to the quantity of biomass, its quality is also essential. Therefore, successful
management requires maximising biomass while harvesting at the optimum point of quality
indicators and, among other things, applying rotational grazing strategies [59,60]. Research has also
shown that the feed value of Festuca arundinacea varies depending on maturity and growth stage,
particularly in terms of crude protein and digestibility. Early harvesting generally results in a higher
protein content, while late harvesting can increase fibre content, which reduces digestibility [61,62].
The use of specific cultivation techniques to enhance digestibility and disease resistance further
amplifies the potential of this grass species [63]. Laboratory testing of the feed value of grass involves
various mechanical and chemical analyses. The most commonly used techniques include the
determination of crude protein, fibre and mineral content. However, hyperspectral techniques are
becoming more widespread, which can be used to identify different plant species and, with
promising results, to determine specific feed quality indicators such as cellulose and lignin content
[64]. These analyses provide important information on feed value and help to improve feed quality
and optimise animal husbandry practices [64]. In addition, air pollutants, especially ozone, have been
documented to adversely affect the quality of grass feed value, potentially reducing it [65].
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2. Materials and Methods

2.1. Methodological Development

During the work, we went through Baldzs's (1960) method step by step, based on which some
parts were fully adopted, while others were supplemented and developed.

2.2. Sample Area and Field Survey

In this study, we investigate various habitats where environmental factors differ significantly.
One study site is a dry grassland where the thin-leaved Festuca pseudovina is the dominant species,
and the other is a wet grassland where the broad-leaved Festuca arundinacea is the dominant species.
Festuca pseudovina is a less-studied species, but Festuca arundinacea and its populations are a well-
studied area due to its widespread use, which is attributed to its adaptability, drought tolerance, and
high biomass production potential in temperate grassland ecosystems [66,67]. Festuca arundinacea-
dominated grasslands make significant contributions to biodiversity and ecosystem stability. These
grasslands are home to a diverse array of herbaceous species and contribute to soil organic carbon
sequestration, thereby enhancing the overall ecosystem performance [54-56]. This species can
improve forage quality in mixed pastures [51,68].

To demonstrate the method in our thesis we set two study sites (Figure 1):

- a wetland dominated by Festuca arundinacea (Agrostio-Deschampsietum caesitosae Ujvarosi1941)

(Mende, Hungary), and
- adry grassland dominated by Festuca pseudovina (Achilleo-Festucetum pseudovinae So6 (1933) 1947

corr. Borhidi 1996 (Bosztor, Hungary).

The sample plots were harvested by mowing the grass with separate mowing frequencies with
a mower, leaving 0.04 m of stubble. Plots mowed 2 times a year were harvested on 30 June and 10
October, plots mowed 3 times a year on 18 May, 30 June and 10 October, and plots mowed 4 times a
year were harvested on 18 May, 30 June, 5 August and 10 October. The test years were from 2016 to
2019. The 4x4 m quadrats were set up in a 7x7 Latin square layout.

(a) (b)

Figure 1. The sample areas: (a): Mende, wetland, with dominance of Festuca arundinacea, (b) Bosztor, dry

grassland, with dominance of Festuca pseudovina.

2.3. Determination of the Amount of Grass Production (Hay)

The study used the three-dimensional recording method of Balazs [29,30]. This method is based
on a coenological recording of the average height of the plant species in addition to their cover, and
is therefore a suitable method for estimating the relative yield of each species. The relative yield can
be converted to a real value and dimension by multiplying by a mass coefficient. This method meets
the needs of practical grassland farmers and grassland management specialists, to determine the
amount of green yield (above-ground biomass) or hay produced by the plant community. Using a
classical 4 x 4 m quadrat method, we made coenological records to identify species and estimate their
cover as accurately as possible, using Ds values. These are obtained by dividing the quadrat area once
or several times. 1 Ds value as a unit is 1/32 of the quadrat area (3.125 % cover). One record can have
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a maximum of 32 Ds values, unless the association is multi-level, where each level must be recorded
separately. The smallest Ds value is 0.2, which represents 0.625% coverage.

The first step of the method is to calculate each plant species' relative green mass.

t=DBx m

t: relative green mass of the plant species, Ds: cover of the species, m: average height of the plant
species [cm]

The m value is usually species-specific, but (because of the different growing conditions and
weather conditions) it is always advisable to measure it in the field when recording. 1 m corresponds
to 0.01 m of plant height. Measuring the average height of the leaf shoots is essential - protruding
stems should be ignored!

Relative green mass of quadrats/grassland (T): sum of the relative green mass (t) of each plant
species (T =} t).

The average height of the grassland (M) is obtained by dividing the sum of the relative green

mass of the species in the grassland by the total cover expressed as Ds.
M=T/3Ds

M: average height of the grassland [cm], T: relative green mass of the grassland, which is the
sum of the species yields, Y, Ds: total cover of the grassland [Ds]

In pastures, we have the possibility only to determine the cover values of each species as it is
continuously grazed. In this case, we can only choose the average height of the species in the area
that is not grazed as control.

The B numbers are used to convert the relative yields into absolute quantities. B numbers
express the real green mass of a t-value, and Bm expresses the real green mass of a 0.01 m high section
of 100% total cover grassland per hectare. Therefore, when using the B numbers, the Ds values of
the records must be converted to % cover.

Balazs (1951) [67] suggests the following values for Carpathian Basin pannonic grasslands:

Be for grasses:  0.125tha'

alfalfa: 0.147 t ha!
Bm: for grass: 0.400 t ha!
alfalfa: 0.470 t ha

There are two ways to calculate the yield.

1: The average height of the grassland (M) is multiplied by Bm and then multiplied by the actual
cover [D@®)1.

2: The grassland's relative yield (T-value) is multiplied by B.

The grassland crop cannot be fully utilised, so the sward height must be subtracted from the
average height. Suppose the yield is to be converted into hay value. In that case, the resulting value
must be divided by the drying factor (E), which usually varies between 2.5 and 3.5 depending on the
weather, plant species and state of development. For optimum utilisation time, this value is 2.5 for
dry grassland, 3 for mesophilic grassland and alfalfa and 3.5 for red clover.

P=[(M - s) x Bmx b] x100-'xE

P: amount of grass yield [kg x ha-]

M: grassland height [cm]

s: stubble height [cm]

Bwm: weight of a 1 cm high grass section at 100% total cover; maturity: 0.4 [t x ha"']

b: the number of area values of [Ds]

E: drying factor

2.4. Statistics

The non-parametric statistical method was used to analyse the cover value of species across
different groups of complementary materials. According to the Shapiro-Wilk test, these variables
were not normally distributed (p<0.05). Therefore, the non-parametric Kruskal-Wallis test (a=0.05)
was used. The non-parametric Dunn's test with Bonferroni correction was performed for multiple
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pairwise comparisons. All statistical analyses were performed using the XLSTAT statistical and data
analysis solution software version 2024.4.1[69].

3. Results
3.1. Methodological Results

3.1.1. Interpretation of Amendments on Methodology

The productivity of a grassland can only be accurately determined if the yields of all utilisation
periods are added together. However, only the quantities calculated for the first growth are suitable
for comparing the yields of several grassland areas. The method used by Balazs (1960) [29] classifies
pannonic grasslands into five classes of productivity:

I.  ClassI: grassland producing >6.0 t dry matter x ha! x ha-1 x ha-1

II. Class II: grassland producing between 4.5 and 6.0 t dry matter x ha-1

III. Class III: grassland producing between 3.0 and 4.5 t dry matter x ha-1
IV. Class IV grassland producing between 1.5 and 3.0 t dry matter x ha-1
V. Class V grassland producing between 0.0 and 1.5 t dry matter x ha-1

Additions and modifications to the method used by (1960)

To test our addition to the Balazs method yield estimation was carried out using a 4x4 m mowing
in parallel with each coenological survey. This direct form of yield estimation was chosen to verify
the technique because it gives accurate and reliable results, but has the disadvantage of being labour-
intensive [36]. A correlation between the two methods was calculated.

Determining the forage value of a grassland crop is a difficult task because, in addition to
objective factors, it is also influenced by many subjective factors, such as habituation. Among the
objective indicators, Baldzs (1960) considers the following to be the most important: the degree of
development (age), nutritive value, protein content, starch value, fibre and silica content,
digestibility, pungency, roughness, fluffiness, hardness, taste, odour, acidity, bitterness, toxicity, etc.
The above characteristics indicate that the quality of grassland plants can vary over an extensive
range. It is also clear that purely chemical analysis alone is insufficient to determine the value of
forage, since, for example, species with negative morphological characteristics (e.g. stinginess) are
not consumed by livestock even if they have excellent nutritional properties.

From a forage point of view, the quality of a grassland crop depends mainly on the proportion
of species present and their forage value. Therefore, each grassland species should be assessed
separately for accurate evaluation, and grasslands should be managed as a mixture of these species.
Classification should be carried out for both beneficial and harmful species. It is essential to highlight
the latter species as most methods[28,31,32] do not apply more than one quality category to them,
even though there are significant differences in the harmful effects of these species.

3.1.2. Quality Value of Species (k)

The forage value of grassland is determined by the proportion of grassland components (from
the most valuable species of legumes and grasses to weed species that threaten animal health) present
in it [70,71]. Balazs [30] established the basis for a system to characterise the qualitative differences
between different grass species and between different grass types. The seasonal variations of these
are also significant [77,78], which can be influenced by the nutrient supply of the plants [74], as well
as by the palatability of the different plant groups [75-78], which can also be investigated by this
method. Species quality score (k) is a relative score that indicates the relative role of plant species in
forage production.

The quality value categories were developed based on the following criteria. The forage value
of the best quality species is similar to that of the abstract feeds, and therefore, they were given a
separate category. These species (+6 and +7) improve the forage value of the grassland. All species
eaten by the livestock (regardless of taxonomic affiliation) and whose consumption does not have
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any detrimental consequences are classified on a scale of 1 to 5. Species that the animal does not eat
or whose consumption may have harmful repercussions are considered dangerous. These species are
given a negative sign and are scored on a scale of 1 to 3. Neutral species that cannot be classified in
either group are assigned a value of 0.

Forage value (k-value) categories by Balazs

Species of value +7: their presence improves the quality of grass fodder. They are high in
protein, have high nutritional value, rich foliage, excellent digestibility (>75% digestible organic
matter in the last 10 days of May), slow senescence, fast growth, palatable to animals, very well
adapted to different habitats, and are trampling tolerant.

Species of value +6: Also species with excellent nutritional value (65%-75% digestible organic
matter in the last 10 days of May), slow to senesce, good yielding, but less adapted to the site (possibly
shorter life).

Species of value +5: grassland plants that still provide excellent quality forage (but may contain
more firming tissue), with a good leaf-stem ratio and 55%-65% digestible organic matter in the last
10 days of May. They are not rough, contain little silica, have excellent palatability, are not flaky and
do not contain unpleasant odours and flavours. They are suitable for rough grazing and mowing and
can be used to make good-quality hay. They are good post-emergence species, but may have a shorter
life span.

Species of value +4: also provides good-quality forage, but their leaf-to-stem ratio is worse than
the previous group's. They contain more solidifying tissue and yield less after grazing and mowing.
Also included are legume species of minor importance from a forage point of view.

Species of value +3: They have a reduced forage value, but if used at the right time, they provide
good quality forage. They are usually slightly rough, flaky, or leathery, have a lot of firming tissue or
are less palatable to animals. Also includes other dicotyledonous species of the highest forage quality.

Species of value +2: At best forage straw quality, when mown young, they can be used as ballast
fodder to "dilute" better-quality forage. The livestock usually grazes on them when young. Their
nutritional value is relatively low. They have a relatively poor germination rate and tend to go
stunted quickly. Most are rough, flaky, or hairy but lack strong, bulging stems. This group includes
many dicotyledonous species that the livestock readily eats when young. In small quantities, they
improve the palatability of the feed.

Species of value +1: They provide forage of litter quality at most. They are not grazed when
young, senesce quickly and lose their foliage rapidly. They may contain silicic acid or other slightly
harmful substances, but in small quantities, they do not cause any harm to the livestock. Their
nutrient content is very low.

Species of value 0: are suitable for foraging at a particular stage of their development, but do
not become particularly damaging later on. They are usually small species, insignificant from a forage
point of view:

Species of value -1: Unpleasant smelling, rough or hairy, stalky species, fast multiplying, taking
up much space in front of valuable species. The livestock never eats them, but their possible
consumption is not harmful. They are also only suitable for bedding out of necessity.

Species of value -2: These plants are already highly damaging in sward and forage. They usually
also contain toxic substances that cause damage when added to fodder, or they are large, prickly
plants that take up much of the grassland.

Species of value -3: The most forage-poor plants in our grasslands. They are large, often
poisonous or prickly. Because grazing animals avoid these plants, they do not graze the species even
around them. They are particularly dangerous in pastures because, unlike their preferred species,
they can reproduce undisturbed without weed control mowing.

3.2. Additions and Modifications to the Method Used by Baldzs (1960)

We have calculated k-values based on the following criteria:
- protein, fibre, mineral content and protein/fibre ratio
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- Digestibility of the main species and its variation in the first growth

- palatability and preference by livestock

- proportion of valuable plant parts (leaf, stem, flower, fruit)

- the duration of wholesomeness (as feed)

- usefulness and harvestability of the species

- pests and toxicity

- permissible proportion in the plant population (e.g. for poisonous plants)

- Grazability and regeneration time

The digestible organic matter content of the samples taken from the trimmings of the plots was
determined in vitro by rumen fluid digestion according to the method of Tilley and Terry [79], to
validate the k and P values.

As a result of our survey, we assigned modified k-values to 2310 species (Appendix A.1)

3.3. Relative Economic Value of Species (kt) - Based on the Method of Baldzs (1960)

If the relative green yield (t) of a species is multiplied by the species-specific quality score, the
relative economic value of the species in the grassland is obtained:

kt=kxt

The sign of the kt-value of a species can be + or -, depending on the quality value of the species.
Species with a k-value of 0 will have a kt-value of 0. Subtracting the negative kt values from the
positive kt values (T kt* -y kt) will give the difference in the relative kt value of the grassland (X kt).
If Yktis greater than Ykt*, then the grassland has no forage value. The grassland quality (K) is
obtained from the value Ykt by dividing by the average T-sum.

K=(Tkt x T-)

Natural grasslands always have a K-value below 5. The quality of the green grass or hay
produced can be determined regardless of quantity. Balazs (1960) classifies grasslands into the
following five classes according to their quality:

.  Class: verygood  high quality grassland, K-value: >4
II. Class: good quality grassland, K-value: 3-4

III. Class: medium quality grassland, K-value: 2-3

IV. Class: poor,  poor quality grassland, K-value: 1-2

V. Class: bad, poor quality grassland, K-value: 0-1

The value of grass productivity (P) - based on the method of Baldzs (1960)

The value of a grassland's productivity is the grassland's value-producing capacity divided by
100. This gives the point value of the economic value of the grassland.

P=kt x100-!

Multiplying this by a given value in a given currency at current feed prices, the economic value

produced by the grassland can be calculated.

3.4. Case Study

A wet grassland dominated by Festuca arundinacea was investigated in the Mende sample site.
The average cover was as follows: 55.5% grasses, 17.3% legumes, 18.7% forbs, 5.7% toxic species and
0.4% other species (Figure 2)

Festuca pseudovina is the main constituent of the population in the other sample area in Bosztor.
Grasses cover 55.7%, legumes 5.7% %, forbs 13.8%, toxic species 6.6%, thorny species 0.2%, other
species 1.0%. Botriochloa ischaemum, a typical Cs grass species of arid ecological sites, is often found in
the drier years.
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Figure 2. Distribution of functional groups in the two sample areas.

3.4.1. Result of the Yield Estimates

The Spearman correlation value of the green mass estimated by the Baldzs method in the dry
grassland at Bosztor was 0.44, indicating a moderately strong correlation with the values of the mown
biomass samples. The wet meadow records had a Spearman correlation value 0.96, indicating a
robust correlation with the biomass sample data. Table 1 shows the procedure for calculating the
nature estimate.

Our results showed that among the treatments tested, the 4 x mowed plots gave the highest
production, while the 2 x mowed plots gave the lowest production.

Table 1. Forage quantity estimates Legends: Ds: coverage of plant species; m: height of plant species, cm; t:
relavtie mass of plant species = Dsx m; T: }t, relative green matter of the quadrat/the grassland; k: quality of
plant species; kt: relative economic/forage value of plant species (t x k); +kt: sum of positive values; -kt: sum of

negative values; K: quality of the grassland; P: economic/forage value of the grassland (3'kt/1000).

Species Ds m(cm) t k kt
Agrostis stolonifera 1.6 33 52.8 5 264
Festuca arundinacea 19 48 921.6 4| 36864
Poa pratensis 29 32 92.2 6 553
Trifolium hybridum 0.3 37 11.8 7 82.9
Trifolium pratense 3.2 40 128 7 896
Achillea collina 1 46 442 2 88.3
Cichorium intybus 0.6 44 28.2 3 84.5
Daucus carota 0 44 1.4 1 1.4
Pastinaca sativa 0 40 1.3 -1 -1.3
Plantago lanceolata 0.1 23 1.2 3 3.7
Plantago media 0.6 15 9.6 2 19.2
Ranunculus acris 0 35 1.1 -2 2.2
Ranunculus repens 0.6 22 14.1 -2 -28.2
Rumex acetosa 0.1 50 5.3 -1 -5.3
Taraxacum officinale 1.6 23 36.8 3 110.4
r 32 1349.6 5752.7
M 42.3
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K 43
P 57.5

Estimation of Feed Quality

When examining the digestible organic matter yield, similar results were obtained, but the
difference between treatments was even greater (Table 2). The productivity (P) in the table combines
qualitative and quantitative indicators of the grassland yield in one number, allowing the
quantitative and qualitative values of the yield of different grasslands to be standardised, and thus
making it suitable for comparing grass or hay from different grasslands.

Table 2. Feed quality estimates. ! Coverage according to Baldzs; > Sum of relative yields; > Sum of the relative
yield and quality value of the species; + Quality score of the plant population surveyed according to Balazs; >
Productivity of the plant population recorded: Ykt x100-; & The quantity of green plant yield (without 4 cm
stubble) (t x ha'); 7 Dry matter content.

Sz x
Number of Number of Sz¢ DOM’
Year Y Ds! T2 Ykt K¢ P5 DOM
moving growth

(tha) (%) (t/ha)

1 317 46558 193952 42 194 17.04 58.2 9.92

? 2 314 3641.1 138421 3.8 1384 13 59.76 7.77

1 319 42174 179772 43 1798 1527  69.49 10.61

3 2 312 28694 113335 39 1133 992 61.19 6.07

2016 3 317 33375 134391 4 1344 11.76 61.37 722
1 319 27403 11897.8 43 119 937 7272 6.81

2 31.8 2522.1 10534.8 4.2 105.3 85 69.16 5.88

! 3 313 26285 9379.1 3.6 938 8.95 62.8 5.62

4 319 37321 15218 4.1 1522 1333  65.66 8.75

1 319 48834 21015.1 43 2102 1794 6279 11.26

? 2 319 3625.1 13990.7 3.9 1399 1291 64.89 8.37

1 319 33574 149032 44 149 11.83 75.4 8.92

3 2 31 3874.7 153982 4 154 1395 63.68 8.88

2017 3 31.8 33388 133958 4 134 11.77 66.72 7.85
1 32 28284 11676.8 4.1 1168 9.72 77.78 7.56

2 317 27726 117221 4.2 1172 95 67.23 6.39

! 3 313 2080 70607 34 706 6.76 7091 4.79

4 31.8 32103 130859 4.1 1309 11.25 68.58 7.72

1 313 41215 18399.7 45 184 14.92 70.16 10.47

? 2 297 33494 13384.6 4 1338 1191 67.11 7.99

1 29 21682 88862 4.1 889 722 7572 5.47

3 2 316 3101.3 12528 4 1253 10.83 62.2 6.73

2018 3 32 3487 13062.8 3.7 130.6 1235 64.65 7.98
1 281 20137 8678 43 86.8 6.65 75.33 5.01

2 307 37546 15741 4.2 1574 1348 71.16 9.59

‘ 3 273 22757 88677 39 887 774 70.8 5.48

4 298 29035 11667 4 116.7 10.12  70.96 7.18

2019 2 1 32 50954 22195.1 44 222 18.78 55.7 10.46
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2 313 43472 171191 39 171.2 1582  69.02 10.92
1 31.8 41514 162614 39 162.6 15.02 68.38 10.27
3 2 318 33727 121085 3.6 121.1 119 69.73 8.3
3 313 46522 17651.6 3.8 1765 17.04 68.09 11.61
1 31 39023 15072.3 3.9 150.7 14.06 80.75 11.35
2 308 23267 88917 3.8 889 777 73.64 5.72
: 3 321 22871 83729 37 837 754 7421 5.6
4 315 37343 141493 3.8 1415 1336 74.03 9.89

4. Discussion

The results show that the Balazs method can be used to produce results that can be used with a
high degree of confidence in practice. By changing the minimum Ds value from 0.2 to 0.05 (0.156%).
the process can be used to estimate the cover of rare, small species more accurately, which is
particularly important in conservation and diversity studies. The method outlined above can also be
used with % cover estimation and altimetry, but for those less experienced in cover estimation, Ds
value-based estimation is recommended for accuracy! In the course of our work, we have modified
the Balazs k-values for several species based on recent results, and have also significantly increased
the list of species with k-values based on this criterion to 2310 species (Appendix A.1) (Balazs
reported 401 values). Since dicotyledonous grassland components are very significant in the
Carpathian Basin, it is justified to include one or more new Bu values for grasslands (sub)dominated
by dicotyledonous species.

The corrected Balazs three-dimensional recording method is well suited for estimating yield and
sward quality, which has been verified by direct yield estimation and laboratory tests described
above. The process requires virtually no equipment and is inexpensive to implement. The calculated
productivity values express the economic production of the studied grassland, which is a handy tool
for agricultural planning. Thanks to its quick and straightforward application, it can also be used for
grassland mapping. It allows for monitoring the temporal and spatial variation of stands and the
effects of different treatments. In the future, it is planned to develop indicators that would allow for
the expression of more accurate than hitherto grasslands' economic and forage value. The method is
also helpful for conservation purposes, as the three-dimensional coenological relevees make it
suitable for monitoring the management of protected areas[80]. The technique can measure the
proportion of aboveground species production, which is an essential indicator of the carbon balance
of grassland ecosystems, especially in lush grasslands[81-83] and can therefore be used effectively in
carbon balance studies without damaging grasslands.

Natural grasslands, especially in temperate and semi-arid regions, show significant seasonality
in biomass production, which can vary significantly due to climatic factors such as temperature and
rainfall, as confirmed by our experiment.

The productivity of grassland is also closely related to the frequency of mowing. While
increased mowing can increase direct biomass production by minimising interspecific competition,
it can also reduce the overall long-term productivity of the grassland by depleting the necessary
resources stored in the root system. In our study, 4 x mowing gave the highest productivity and the
best forage quality. Regular mowing has been shown to minimise biomass accumulation due to the
continuous removal of green tissue essential for photosynthesis and energy storage[84]. Research also
shows that optimal productivity can be achieved at specific mowing frequencies, such as every two
years, which allows for the maintenance of adequate herbaceous cover while promoting
biodiversity[85,86]. The correlation follows a bell curve where very low and very high mowing
frequencies can reduce productivity, suggesting a "sweet spot" that balances the competitive
dynamics between grassland species [1].
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The frequency of mowing directly affects the species richness and composition of grasslands.
Studies show that higher mowing frequency is often associated with decreased species richness. In
particular, grasslands subjected to intensive and frequent mowing can reduce plant species
abundance and diversity. This occurs because frequent mowing tends to favour disturbance-tolerant
species over species less resistant to regular mowing, resulting in a homogenised plant community
dominated by a few species [87,88]. For example, Socher et al. found that more frequently mowed
grasslands had lower species richness than less often, confirming a consistent trend in different
studies [87]. Furthermore, Binder et al. reported that while mowing intensity was positively
correlated with species richness in controlled experiments, more frequent mowing tended to reduce
overall diversity [89]. The interaction between mowing frequency and plant diversity is complex, and
an intermediate approach, such as mowing every other year, has been proposed to maintain a richer
plant community [85,90].

Natural arid grasslands, such as those found in semi-arid regions, typically show a high
allocation of belowground biomass, and studies suggest that root mass accounts for 67% of total plant
biomass in these ecosystems [91]. Belowground biomass is vital for drought resilience and resource
acquisition, which increases the overall resilience of the grassland [92]. For example, in alpine regions,
above-ground biomass (AGB) averages around 68.8 g/m? which varies with annual rainfall,
suggesting that drier years decrease AGB due to limited water availability [93]. Furthermore, the
dynamics of aboveground and belowground biomass production can be significantly influenced by
climate, especially precipitation, which plays a crucial role in shaping productivity levels [95]. In a
northern dry grassland ecosystems study, water availability was the primary limiting factor in dry
years, reducing net primary productivity (NPP) under these conditions [94]. Dry grassland
productivity is often resilient to short-term changes in precipitation, highlighting the importance of
moisture patterns in determining biomass output [96].
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Appendix A
Appendix A.1

Table A1. Forage values (k-values) of species.

Species k-value | species k-value
Abutilon theophrasti -1| Juncus tenageia 0
Acer campestre -1| Juncus tenuis 0
Acer negundo -1 | Juniperus communis -3
Acer platanoides -1 | Jurinea mollis -1
Acer pseudo-platanus -1 | Jurinea glycacantha -1
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Acer tataricum -1| Kickxia elatine 0
Achillea asplenifolia 2| Kickxia spuria 0
Achillea collina 2 | Knautia arvensis 1
Achillea crithmifolia 2 | Knautia dipsacifolia 1
Achillea distans 2 | Knautia drymeia 1
Achillea horanszkyi 2 | Knautia kitaibelii 1
Achillea millefolium 2 | Kochia laniflora -1
Achillea nobilis 2| Kochia prostrata -1
Achillea ochroleuca 2| Kochia scoparia -1
Achillea pannonica 2 | Koeleria cristata 2
Achillea ptarmica 1 | Koeleria glauca 2
Achillea setacea 2 | Koeleria grandis 2
Achillea tuzsonii 2 | Koeleria javorkae 2
Acinos arvensis 0 | Koeleria majoriflora 2
Aconitum anthora -3 | Koeleria pyramidata 2
Aconitum moldavicum -3 | Laburnum anagyroides -3
Aconitum variegatum -3 | Lactuca perennis -2
Aconitum vulparia -3 | Lactuca quercina -2
Acorus calamus -1| Lactuca saligna -2
Actaea spicata -2 | Lactuca serriola -2
Adenophora liliifolia 0 | Lactuca viminea -2
Adonis aestivalis -2 | Lamium album 0
Adonis flammea -2 | Lamium amplexicaule 0
Adonis vernalis -2 | Lamium maculatum 0
Adonis x hybrida -2 | Lamium orvala 0
Adoxa moschatellina 0 | Lamium purpureum 0
Aegilops cylindrica 0 | Lappula deflexa -1
Aegopodium podagraria -1| Lappula heteracantha -1
Aethionema saxatile 0 | Lappula marginata -1
Aethusa cynapium -3 | Lappula squarrosa -1
Agrimonia eupatoria 2| Lapsana communis -1
Agrimonia procera 1| Larix decidua -1
Agropyron cristatum 5 | Laser trilobum -2
Agrostemma githago -3 | Laserpitium latifolium -2
Agrostis canina 3 | Laserpitium prutenicum -2
Agrostis capillaris 2 | Lathraea squamaria -1
Agrostis stolonifera 5 | Lathyrus aphaca 2
Agrostis vinealis 3 | Lathyrus hirsutus 2
Ailanthus altissima -3 | Lathyrus latifolius 4
Aira caryophyllea 0 | Lathyrus linifolius 3
Aira elegantissima 0 | Lathyrus niger 3
Ajuga chamaepitys 0 | Lathyrus nissolia 3
Ajuga genevensis 0 | Lathyrus pallescens 4
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Ajuga laxmannii 0 | Lathyrus palustris 4
Ajuga reptans 0 | Lathyrus pannonicus 2
Alcea biennis -2 | Lathyrus pisiformis 4
Alcea rosea -2 | Lathyrus pratensis 4
Alchemilla acutiloba 2 | Lathyrus sativus 6
Alchemilla crinita 2 | Lathyrus sphaericus 2
Alchemilla glabra 2 | Lathyrus sylvestris 2
Alchemilla glaucescens 2 | Lathyrus tuberosus 2
Alchemilla hungarica 2 | Lathyrus venetus 2
Alchemilla micans 2 | Lathyrus vernus 2
Alchemilla monticola 2 | Lavandula angustifolia -1
Alchemilla xanthochlora 2 | Lavatera thuringiaca -2
Alisma gramineum -2 | Lavatera trimestris -2
Alisma lanceolatum -2 | Leersia oryzoides 3
Alisma plantago-aquatica -2 | Legousia speculum-veneris 1
Alkanna tinctoria -2 | Lembotropis nigricans -2
Alliaria petiolata -2 | Lens culinaris 3
Allium angulosum -2 | Leontodon autumnalis 1
Allium atropurpureum -2 | Leontodon hispidus 2
Allium atroviolaceum -2 | Leontodon incanus 1
Allium carinatum -2 | Leontodon saxatilis 1
Allium flavum -2 | Leonurus cardiaca -1
Allium lusitanicum -2 | Leonurus marrubiastrum -1
Allium moschatum -2 | Lepidium campestre -2
Allium oleraceum -2 | Lepidium cartilagineum -2
Allium paniculatum -2 | Lepidium densiflorum -2
Allium rotundum -2 | Lepidium graminifolium -2
Allium scorodoprasum -2 | Lepidium perfoliatum -2
Allium sphaerocephalon -2 | Lepidium ruderale -2
Allium suaveolens -2 | Lepidium virginicum -2
Allium ursinum -2 | Leucanthemella serotinum -2
Allium vineale -2 | Leucanthemum margaritae -2
Alnus glutinosa -1 | Leucanthemum vulgare 1
Alnus incana -1 | Leucojum aestivum -3
Alnus viridis -1 | Leucojum vernum -3
Alopecurus aequalis 3 | Libanotis pyrenaica 1
Alopecurus geniculatus 3 | Ligularia sibirica -2
Alopecurus myosuroides 3 | Ligustrum vulgare -3
Alopecurus pratensis 4 | Lilium bulbiferum -2
Althaea cannabina -1 | Lilium martagon -2
Althaea hirsuta -1 | Limodorum abortivum -1
Althaea officinalis -1 | Limonium gmelini 1
Alyssum alyssoides 0| Limosella aquatica 0
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Alyssum desertorum 0 | Linaria angustissima -1
Alyssum montanum 0| Linaria arvensis -1
Alyssum tortuosum 0 | Linaria genistifolia -1
Amaranthus albus 1| Linaria vulgaris -1
Amaranthus blitoides 1 | Linaria x kocianovichii -1
Amaranthus blitum 1| Lindernia procumbens 0
Amaranthus bouchonii 1 | Linum austriacum -1
Amaranthus crispus 1| Linum catharticum -1
Amaranthus deflexus 1 | Linum dolomiticum -1
Amaranthus graecizans 1| Linum flavum -1
Amaranthus patulus 1| Linum hirsutum -1
Amaranthus powellii 1| Linum perenne -1
Amaranthus retroflexus 1| Linum tenuifolium -1
Ambrosia artemisiifolia -2 | Linum trigynum -1
Amelanchier ovalis -1| Linum usitatissimum -1
Ammannia verticillata 1 | Liparis loeselii -3
Amorpha fruticosa -3 | Listera ovata -1
Amygdalus communis -1| Lithospermum arvense -1
Amygdalus nana -2 | Lithospermum officinale -1
Lithospermum purpureo-
Anacamptis pyramidalis -1 coeruleum -1
Anagallis arvensis 1 | Lolium multiflorum 5
Anagallis foemina 1 | Lolium perenne 6
Anchusa azurea -1| Lolium remotum -1
Anchusa barrelieri -1| Lolium temulentum -1
Anchusa ochroleuca -1| Lonicera caprifolium -2
Anchusa officinalis -1| Lonicera nigra -2
Androsace elongata 0 | Lonicera xylosteum -2
Androsace maxima 0 | Loranthus europaeus -3
Anemone nemorosa -2 | Lotus angustissimus 6
Anemone ranunculoides -2 | Lotus borbasii 7
Anemone sylvestris -2 | Lotus corniculatus 7
Anemone trifolia -2 | Lotus tenuis 6
Anethum graveolens 1| Lotus uliginosus 6
Angelica archangelica -2 | Ludwigia palustris -2
Angelica palustris -2 | Lunaria annua -1
Angelica sylvestris -2 | Lunaria rediviva -1
Antennaria dioica 1| Lupinus albus -2
Anthemis arvensis -1 | Lupinus angustifolius -2
Anthemis austriaca -1 | Lupinus luteus -2
Anthemis cotula -1 | Lupinus polyphyllus -2
Anthemis ruthenica -1 | Luzula campestris -1
Anthemis tinctoria -1 | Luzula divulgata -1
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Anthericum liliago -2 | Luzula forsteri -1
Anthericum ramosum -2 | Luzula luzuloides -1
Anthoxanthum odoratum 2 | Luzula multiflora -1
Anthriscus caucalis -2 | Luzula pallidula -1
Anthriscus cerefolium -2 | Luzula pilosa -1
Anthriscus nitidus -2 | Lychnis coronaria -1
Anthriscus sylvestris -2 | Lychnis flos-cuculi 1
Anthyllis vulneraria 4 | Lychnis viscaria -1
Apera interrupta 1 | Lycium barbarum -3
Apera spica-venti 1 | Lycium chinense -3
Aphanes arvensis 0 | Lycopodium annotinum -1
Aphanes australis 0 | Lycopodium clavatum -1
Apium graveolens -2 | Lycopsis arvensis -1
Apium repens -2 | Lycopus europaeus -1
Aquilegia vulgaris -2 | Lycopus exaltatus -1
Arabidopsis thaliana 0 | Lysimachia nummularia 0
Arabis alpina 1| Lysimachia punctata -1
Arabis auriculata 1 | Lysimachia thyrsiflora -1
Arabis hirsuta 1 | Lysimachia vulgaris -1
Arabis turrita 1 | Lythrum hyssopifolia -1
Arctium lappa -2 | Lythrum linifolium -1
Arctium minus -2 | Lythrum salicaria -2
Arctium nemorosum -2 | Lythrum thesioides -1
Arctium tomentosum -2 | Lythrum tribracteatum -1
Aremonia agrimonoides 1 | Lythrum virgatum -1
Arenaria leptoclados 0 | Majanthemum bifolium -1
Arenaria procera 0 | Malcolmia africana 1
Arenaria serpyllifolia 0 | Malus domestica -1
Aristolochia clematitis -2 | Malus sylvestris -1
Armeria elongata 0 | Malva alcea 1
Armoracia lapathifolia -2 | Malva moschata 1
Armoracia macrocarpa -2 | Malva neglecta 1
Arnica montana 1 | Malva pusilla 1
Arrhenatherum elatius 4 | Malva sylvestris 1
Artemisia abrotanum -1 | Malva verticillata 1
Artemisia absinthium -2 | Marrubium peregrinum -1
Artemisia alba -2 | Marrubium vulgare -1
Artemisia annua -2 | Marrubium x paniculatum -1
Artemisia austriaca -1 | Marsilea quadrifolia -2
Artemisia campestris -1 | Matricaria chamomilla -1
Artemisia pontica -1 | Matricaria discoidea -1
Artemisia santonicum -1 | Matricaria maritima -1
Artemisia scoparia -1 | Matricaria tenuifolia -1
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Artemisia vulgaris -2 | Matteuccia struthiopteris -2
Arum maculatum -3 | Medicago arabica 3
Arum orientale -3 | Medicago falcata 6
Aruncus sylvestris -1 | Medicago lupulina 5
Asarum europaeum -1| Medicago minima 4
Asclepias syriaca -3 | Medicago orbicularis 3
Asparagus officinalis 1 | Medicago polymorpha 4
Asperugo procumbens -1 | Medicago prostrata 4
Asperula arvensis 1 | Medicago rigidula 3
Asperula cynanchica 1 | Medicago sativa 7
Asperula orientalis 1 | Medicago x varia 7
Asperula taurina 1 | Melampyrum arvense -2
Asperula tinctoria 1 | Melampyrum barbatum -2
Asphodelus albus -1 | Melampyrum cristatum -2
Asplenium adiantum-nigrum -2 | Melampyrum nemorosum -2
Asplenium fontanum -2 | Melampyrum polyphyllus -2
Asplenium lepidum -2 | Melampyrum pratense -2
Asplenium ruta-muraria -2 | Melica altissima 1
Asplenium septentrionale -2 | Melica ciliata 1
Asplenium trichomanes -2 | Melica nutans 2
Asplenium viride -2 | Melica picta 1
Aster amellus 0 | Melica transsilvanica 1
Aster lanceolatus -1 | Melica uniflora 2
Aster linosyris 0 | Melilotus albus 2
Aster novae-angliae -1 | Melilotus altissimus 2
Aster novi-belgii -1 | Melilotus dentatus 2
Aster oleifolius -1 | Melilotus officinalis 2
Aster sedifolius -1 | Melissa officinalis -1
Aster tradescantii -1 | Melittis carpatica -1
Aster tripolium 0 | Melittis melissophyllum -1
Aster x salignus -1 | Mentha aquatica -1
Aster x versicolor -1 | Mentha arvensis -1
Astragalus asper 2 | Mentha longifolia -1
Astragalus austriacus 2 | Mentha pulegium -1
Astragalus cicer 2 | Mentha x carinthiaca -1
Astragalus contortuplicatus 2 | Mentha x dalmatica -1
Astragalus dasyanthus 2 | Mentha x dumetorum -1
Astragalus exscapus 3 | Mentha x gentilis -1
Astragalus glycyphyllos 4 | Mentha x verticillata -1
Astragalus onobrychis 2 | Menyanthes trifoliata -3
Astragalus sulcatus 3 | Mercurialis annua -2
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Astragalus varius 2 | Mercurialis ovata -2
Astragalus vesicarius 2 | Mercurialis perennis -2
Astrantia major 1 | Mercurialis x paxii -2
Asyneuma canescens 1 | Mespilus germanica -2
Athyrium filix-femina -2 | Micropus erectus 0
Atriplex hortensis -2 | Microrrhinum minus 0
Atriplex littoralis -2 | Milium effusum 3
Atriplex oblongifolia -2 | Minuartia fastigiata 0
Atriplex patula -2 | Minuartia frutescens 0
Atriplex prostrata -2 | Minuartia glomerata 0
Atriplex rosea -2 | Minuartia setacea 0
Atriplex sagittata -2 | Minuartia verna 0
Atriplex tatarica -2 | Minuartia viscosa 0
Atropa bella-donna -3 | Misopates orontium 0
Aurinia saxatilis 1 | Moehringia muscosa 0
Avena barbata 1 | Moehringia trinervia 0
Avena fatua 1 | Moenchia mantica 0
Avena nuda 1 | Molinia arundinacea 1
Avena sativa 3 | Molinia coerulea 1
Avena sterilis 1 | Morus alba -1
Avena strigosa 1| Morus nigra -1
Ballota nigra -2 | Muscari botryoides -2
Barbarea stricta 1 | Muscari comosum -2
Barbarea verna 1| Muscari racemosum -2
Barbarea vulgaris 1 | Muscari tenuiflorum -2
Bassia sedoides -1 | Myagrum perfoliatum -1
Beckmannia eruciformis 4 | Mycelis muralis -2
Bellis perennis 2 | Myosotis arvensis 0
Berberis vulgaris -3 | Myosotis caespitosa 0
Berteroa incana -1 | Myosotis discolor 0
Berula erecta -2 | Myosotis nemorosa 0
Betonica officinalis 1| Myosotis palustris 0
Betula pendula -1 | Myosotis ramosissima 0
Betula pubescens -1 | Myosotis sparsiflora 0
Bidens cernua -3 | Myosotis stenophylla 0
Bidens frondosa -3 | Myosotis stricta 0
Bidens tripartita -3 | Myosotis sylvatica 0
Bifora radians -2 | Myosoton aquaticum 1
Biscutella laevigata 1| Myosurus minimus 0
Blackstonia acuminata -2 | Narcissus angustifolius -2
Blechnum spicant -2 | Narcissus poéticus -2
Blysmus compressus 1| Narcissus pseudonarcissus -2
Bolboschoenus maritimus -1 | Nardus stricta -1
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Borago officinalis 1 | Nasturtium officinale -2
Bothriochloa ischaemum 1 | Neottia nidus-avis -1
Botrychium lunaria 0 | Nepeta cataria -1
Botrychium matricariifolium 0 | Nepeta pannonica -1
Botrychium multifidum 0 | Nepeta parviflora -1
Botrychium virginianum -2 | Neslea paniculata 1
Brachypodium pinnatum 2 | Nicandra physalodes -3
Brachypodium sylvaticum 2 | Nicotiana rustica -3
Brassica elongata 2 | Nicotiana tabacum -3
Brassica nigra 1 | Nigella arvensis -1
Brassica oleracea 3 | Nigella damascena -1
Brassica rapa 3 | Nonea pulla 1
Brassica x juncea 1 | Odontites lutea -2
Odontites vernus subsp.
Brassica x napus 2 | vernus -2
Odontites vernus subsp.
Briza media 3 | serotinus -2
Bromus arvensis 1 | Oenanthe aquatica -3
Bromus benekenii 1 | Oenanthe banatica -3
Bromus brachystachys 1 | Oenanthe fistulosa -3
Bromus carinatus 1 | Oenanthe silaifolia -3
Bromus catharticus 1 | Oenothera biennis -1
Bromus commutatus 1 | Oenothera glazioviana -1
Bromus erectus 3 | Oenothera rubricaulis -1
Bromus hordaceus 0 | Oenothera salicifolia -1
Bromus inermis 5 | Oenothera suaveolens -1
Bromus japonicus 0 | Oenothera x hoelscheri -1
Bromus lanceolatus 1 | Omphalodes scorpioides 1
Bromus lepidus 1 | Omphalodes verna 1
Bromus madritensis 1 | Onobrychis arenaria 4
Bromus pannonicus 3 | Onobrychis viciifolia 4
Bromus racemosus 1| Ononis arvensis 3
Bromus ramosus 1| Ononis pusilla 1
Bromus reptans 3 | Ononis spinosa -3
Bromus rigidus 1 | Ononis spinosiformis 3
Bromus secalinus 0 | Onopordum acanthium -3
Bromus squarrosus 0 | Onosma arenarium -1
Bromus sterilis 1| Onosma pseudarenarium -1
Bromus tectorum 1| Onosma tornense -1
Bryonia alba -2 | Onosma visianii -1
Bryonia dioica -2 | Ophioglossum vulgatum 0
Bulbocodium versicolor -2 | Ophrys apifera -1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.0656.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 August 2025

d0i:10.20944/preprints202508.0656.v1

20 of 47
Bunias orientalis -1| Ophrys fuciflora -1
Buphthalmum salicifolium -1| Ophrys insectifera -1
Bupleurum affine 1 | Ophrys scolopax -1
Bupleurum falcatum 1 | Ophrys sphecodes -1
Bupleurum longifolium 1 | Orchis coriophora -1
Bupleurum pachnospermum 1 | Orchis laxiflora -1
Orchis mascula subsp.
Bupleurum praealtum 1 | signifera -1
Bupleurum rotundifolium 1 | Orchis militaris -1
Bupleurum tenuissimum 1| Orchis morio -1
Butomus umbellatus -1| Orchis pallens -1
Calamagrostis arundinacea 1 | Orchis purpurea -1
Calamagrostis canescens 1 | Orchis simia -1
Calamagrostis epigeios 1| Orchis tridentata -1
Calamagrostis pseudophragmites 1 | Orchis ustulata -1
Calamagrostis purpurea 1 | Origanum vulgare 1
Calamagrostis stricta 1 | Orlaya grandiflora 1
Calamagrostis varia 1 | Ornithogalum boucheanum -2
Calamagrostis villosa 1 | Ornithogalum comosum -2
Calamintha einseleana 1 | Ornithogalum orthophyllum -2
Calamintha menthifolia 1 | Ornithogalum pyramidale -2
Calamintha thymifolia 1 | Ornithogalum refractum -2
Ornithogalum
Caldesia parnassifolia -2 | sphaerocarpum -2
Calepina irregularis 1 | Ornithogalum umbellatum -2
Calla palustris -2 | Ornithogalum x degenianum -2
Callitriche cophocarpa 1 | Orobanche alba -2
Callitriche palustris 0 | Orobanche alsatica -2
Calluna vulgaris -2 | Orobanche arenaria -2
Caltha palustris -2 | Orobanche caesia -2
Calystegia sepium -2 | Orobanche caryophyllacea -2
Camelina alyssum 1 | Orobanche cernua -2
Camelina microcarpa 1 | Orobanche coerulescens -2
Camelina rumelica 1 | Orobanche elatior -2
Camelina sativa 1 | Orobanche flava -2
Campanula bononiensis -1 | Orobanche gracilis -2
Campanula cervicaria -1| Orobanche hederae -2
Campanula glomerata 1| Orobanche loricata -2
Campanula latifolia -1 | Orobanche lutea -2
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Campanula macrostachya -1 | Orobanche minor -2
Campanula moravica 1| Orobanche nana -2
Campanula patula 1| Orobanche picridis -2
Campanula persicifolia 1| Orobanche purpurea -2
Campanula rapunculoides 1| Orobanche ramosa -2
Campanula rapunculus 1| Orobanche reticulata -2
Campanula rotundifolia 1 | Orobanche teucrii -2
Campanula sibirica -1 | Osmunda regalis -2
Campanula trachelium 1 | Ostrya carpinifolia -1
Campanula xylocarpa 1| Oxalis acetosella -2
Camphorosma annua 1| Oxalis corniculata -2
Cannabis sativa -2 | Oxalis dillenii -2
Capsella bursa-pastoris 1 | Oxalis fontana -2
Capsella rubella 1 | Oxytropis pilosa 3
Cardamine amara -1| Padus avium -1
Cardamine bulbifera -1| Padus serotina -1
Cardamine enneaphyllos -1| Paeonia officinalis -3
Cardamine flexuosa -1| Panicum capillare 1
Cardamine glanduligera -1| Panicum miliaceum 1
Cardamine hirsuta -1| Panicum philadelphicum 1
Cardamine impatiens -1 | Papaver argemone -2
Cardamine parviflora -1| Papaver dubium -2
Cardamine pratensis -1 | Papaver hybridum -2
Cardamine trifolia -1 | Papaver rhoeas -2
Cardamine waldsteinii -1 | Papaver somniferum -2
Cardaminopsis arenosa 1 | Parietaria officinalis -1
Cardaminopsis petraea 1 | Paris quadrifolia -3
Cardaria draba -1| Parnassia palustris -1
Carduus acanthoides -3 | Paronychia cephalotes 0
Carduus collinus -3 | Parthenocissus inserta -2
Carduus crassifolius subsp. glaucus -2 | Parthenocissus quinguefolia -2
Carduus crispus -3 | Parthenocissus tricuspidata -2
Carduus hamulosus -3 | Pastinaca sativa -1
Carduus nutans -3 | Pedicularis palustris -3
Carex acuta -1| Peplis portula 1
Carex acutiformis -1 | Persicaria amphibia -2
Carex alba 1 | Persicaria bistorta -2
Carex appropinquata -1| Persicaria dubia -2
Carex bohemica 1| Persicaria hydropiper -2
Carex brevicollis 0 | Persicaria lapathifolia -2
Carex brizoides -1 | Persicaria maculosa -2
Carex buekii -1 | Persicaria minor -2

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202508.0656.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 August 2025

d0i:10.20944/preprints202508.0656.v1

22 of 47
Carex buxbaumii -1| Petasites albus -2
Carex caespitosa 0 | Petasites hybridus -2
Carex canescens 0 | Petrorhagia glumacea 0
Carex caryophyllea 1 | Petrorhagia prolifera 0
Carex davalliana 0 | Petrorhagia saxifraga 0
Carex diandra -1 | Peucedanum alsaticum -1
Carex digitata 1 | Peucedanum arenarium -1
Carex distans 0 | Peucedanum carvifolia -1
Carex disticha -1| Peucedanum cervaria -1
Carex divisa 1 | Peucedanum officinale -1
Carex divulsa 0 | Peucedanum oreoselinum -1
Carex echinata 1| Peucedanum palustre -1
Carex elata -1 | Peucedanum rochelianum -1
Carex elongata -1 | Peucedanum verticillare -1
Carex ericetorum 1 | Phacelia congesta 2
Carex flacca 0 | Phacelia tanacetifolia 2
Carex flava 0 | Phalaris arundinacea 4
Carex fritschii 0 | Phalaris canariensis 3
Carex halleriana 1 | Phaseolus vulgaris 4
Carex hartmannii 0 | Phleum bertolonii 5
Carex hirta 0 | Phleum paniculatum 3
Carex hordeistichos 1 | Phleum phleoides 3
Carex hostiana 1 | Phleum pratense 5
Carex humilis 1 | Phlomis tuberosa -1
Carex lasiocarpa -1| Pholiurus pannonicus 1
Carex lepidocarpa 0 | Phragmites australis -1
Carex limosa 1 | Phyllitis scolopendrium -2
Carex liparicarpos 1 | Physalis alkekengi -2
Carex melanostachya -1 | Physocaulis nodosus -2
Carex michelii 1 | Physospermum cornubiense -2
Carex montana 1 | Phyteuma orbiculare 1
Carex nigra 1| Phyteuma spicatum 1
Carex otrubae -1 | Phytolacca americana -3
Carex ovalis 1 | Picea abies -1
Carex pairaei 1| Picris hieracioides -1
Carex pallescens 0 | Pimpinella major 2
Carex panicea 1 | Pimpinella saxifraga 2
Carex paniculata -1 | Pinguicula alpina -1
Carex pendula -1 | Pinguicula vulgaris -1
Carex pilosa 0| Pinus nigra -1
Carex pilulifera 1| Pinus sylvestris -1
Carex praecox 1| Piptatherum miliaceum 1
Carex pseudocyperus -1 | Piptatherum virescens 1
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Carex remota 0 | Pisum elatius 4
Carex repens -1 | Pisum sativum 4
Carex riparia -1| Plantago altissima 2
Carex rostrata -1| Plantago indica 1
Carex secalina 1 | Plantago argentea 2
Carex spicata 0 | Plantago lanceolata 3
Carex stenophylla 1 | Plantago major 2
Carex strigosa 0 | Plantago maritima 2
Carex supina 1 | Plantago maxima 2
Carex sylvatica 0 | Plantago media 2
Carex tomentosa 1 | Plantago schwarzenbergiana 2
Carex umbrosa 0 | Plantago stepposa 2
Carex vesicaria -1| Plantago tenuiflora 2
Carex viridula 1 | Platanthera bifolia -1
Carex vulpina 0 | Platanthera chlorantha -1
Carlina acaulis -3 | Pleurospermum austriacum -1
Carlina vulgaris -3 | Poa angustifolia 5
Carpesium abrotanoides -1| Poa annua 2
Carpesium cernuum -1| Poa badensis 2
Carpinus betulus -1| Poa bulbosa 2
Carpinus orientalis -1 | Poa compressa 1
Carthamus lanatus -3 | Poa humilis 6
Carum carvi 2 | Poa nemoralis 2
Castanea sativa -1| Poa palustris 5
Catabrosa aquatica 3 | Poa scabra 2
Caucalis latifolia -1| Poa pratensis 6
Caucalis platycarpos -1 | Poa remota 3
Celtis australis -1 Poa stiriaca 3
Celtis occidentalis -1| Poa supina 2
Cenchrus incertus -3 | Poa trivialis 5
Centaurea arenaria 1| Podospermum canum 2
Centaurea calcitrapa -1 | Podospermum laciniatum 2
Centaurea cyanus 1| Polycnemum arvense -1
Centaurea diffusa 1 | Polycnemum heuffelii -1
Centaurea indurata 1| Polycnemum majus -1
Centaurea jacea subsp. angustifolia 2| Polycnemum verrucosum -1
Centaurea jacea subsp. banatica 2| Polygala amara 0
Centaurea jacea subsp. jacea 2 | Polygala amarella 0
Centaurea jacea subsp. macroptilon 1 | Polygala comosa 0
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Centaurea mollis 2 | Polygala major 0
Polygala nicaeensis subsp.
Centaurea nigrescens 2 | carniolica 0
Centaurea pseudophrygia 1 | Polygala vulgaris 0
Centaurea salonitana 1 | Polygonatum latifolium -2
Centaurea scabiosa subsp. fritschii 1 | Polygonatum multiflorum -2
Centaurea scabiosa subsp. scabiosa 1 | Polygonatum odoratum -2
Centaurea scabiosa subsp. spinulosa 1 | Polygonatum verticillatum -2
Centaurea scabiosa subsp.sadleriana 1 | Polygonum arenarium -2
Centaurea solstitialis -1| Polygonum arenastrum -2
Centaurea stenolepis 2 | Polygonum aviculare -2
Centaurea stoebe subsp. micranthos 1 | Polygonum bellardii -2
Centaurea stoebe subsp. stoebe 1| Polygonum graminifolium -2
Centaurea triumfetti 2| Polygonum rurivagum -2
Centaurium erythraea 1| Polypodium interjectum -2
Centaurium littorale 1| Polypodium vulgare -2
Centaurium pulchellum 0 | Polystichum aculeatum -2
Centunculus minimus 0| Polystichum braunii -2
Cephalanthera damasonium -1| Polystichum lonchitis -2
Cephalanthera longifolia -1| Polystichum setiferum -2
Cephalanthera rubra -1| Populus alba -1
Cephalaria pilosa -2 | Populus deltoides -1
Cephalaria transsylvanica -2 | Populus nigra -1
Cerastium arvense 1 | Populus simonii -1
Cerastium brachypetalum 1 | Populus tremula -1
Cerastium dubium 1 | Populus x canadensis -1
Cerastium fontanum 1 | Populus x canescens -1
Cerastium glomeratum 1| Portulaca oleracea 0
Cerastium pumilum 0 | Potentilla alba 2
Cerastium semidecandrum 1 | Potentilla anserina -1
Cerastium subtetrandrum 1 | Potentilla arenaria 1
Cerastium sylvaticum 1| Potentilla argentea 1
Cerasus avium -1 | Potentilla collina 2
Cerasus fruticosa -1| Potentilla erecta -1
Cerasus mahaleb -1| Potentilla heptaphylla 1
Cerasus vulgaris -1| Potentilla impolita 2
Ceratophyllum demersum -2 | Potentilla inclinata 2
Ceratophyllum submersum -2 | Potentilla leucopolitana 2
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Cerinthe minor -1| Potentilla micrantha 1
Ceterach javorkaeanum 0 | Potentilla neumanniana 1
Ceterach officinarum 0 | Potentilla palustris 1
Chaerophyllum aromaticum -1 | Potentilla patula 1
Chaerophyllum aureum -1 | Potentilla pedata 2
Chaerophyllum bulbosum -1 | Potentilla pusilla 1
Chaerophyllum hirsutum -1| Potentilla recta 1
Chaerophyllum temulum -2 | Potentilla reptans -1
Chamaecytisus albus -2 | Potentilla rupestris 2
Chamaecytisus austriacus -2 | Potentilla supina 2
Chamaecytisus ciliatus -2 | Potentilla thyrsiflora 2
Chamaecytisus heuffelii -2 | Potentilla wiemanniana 2
Chamaecytisus ratisbonensis -2 | Prenanthes purpurea 1
Chamaecytisus rochelii -2 | Primula auricula -1
Chamaecytisus supinus -2 | Primula elatior -1
Chamaecytisus triflorus -2 | Primula farinosa -1
Chamaecytisus virescens -2 | Primula veris -1
Chelidonium majus -2 | Primula vulgaris -1
Chenopodium album subsp. album -2 | Prunella grandiflora 1
Chenopodium album subsp. borbasii -2 | Prunella laciniata 1
Chenopodium album subsp. pedunculare -2 | Prunella vulgaris 1
Chenopodium ambrosioides -3 | Prunus cerasifera -1
Chenopodium aristatum -1| Prunus domestica -1
Chenopodium bonus-henricus -1| Prunus spinosa -3
Chenopodium botrys -1 | Pseudolysimachion incanum 2
Pseudolysimachion
Chenopodium chenipodioides -1 | longifolium 2
Pseudolysimachion
Chenopodium ficifolium -1 | orchideum 2
Chenopodium foliosum -1 | Pseudolysimachion spicatum 2
Chenopodium giganteum -2 | Pseudolysimachion spurium 2
Chenopodium glaucum -1| Pteridium aquilinum -3
Chenopodium hybridum -3 | Puccinellia distans 4
Chenopodium murale -1| Puccinellia limosa 3
Chenopodium opulifolium -1| Puccinellia peisonis 4
Chenopodium polyspermum -1| Pulicaria dysenterica -2
Chenopodium pumilio -1 | Pulicaria vulgaris -2
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Chenopodium rubrum -1 | Pulmonaria angustifolia -1
Chenopodium scheraderianum -1 | Pulmonaria mollis -1
Chenopodium strictum subsp. striatiforme -1 | Pulmonaria obscura -1
Chenopodium strictum subsp. strictum -1 | Pulmonaria officinalis -1
Chenopodium suecicum -1 | Pulsatilla grandis -2
Chenopodium urbicum -2 | Pulsatilla patens -2
Chenopodium vulvaria -1 | Pulsatilla pratensis -2
Chondrilla juncea -1| Pyrus communis -1
Chorispora tenella 1 | Pyrus magyarica -1
Chrysopogon gryllus -1| Pyrus nivalis -1
Chrysosplenium alternifolium -1| Pyrus pyraster -1
Cichorium intybus 3 | Pyrus x austriaca -1
Cicuta virosa -3 | Quercus cerris -1
Circaea alpina -2 | Quercus dalechampii -1
Circaea lutetiana -2 | Quercus frainetto -1
Circaea x intermedia -2 | Quercus petraea -1
Cirsium arvense -3 | Quercus polycarpa -1
Cirsium boujartii -3 | Quercus pubescens -1
Cirsium brachycephalum -3 | Quercus robur -1
Cirsium canum -3 | Quercus rubra -1
Cirsium eriophorum -3 | Quercus virgiliana -1
Cirsium erisithales -3 | Radiola linoides 0
Cirsium furiens -3 | Ranunculus acris -2
Cirsium oleraceum -3 | Ranunculus aquatilis -3
Cirsium palustre -3 | Ranunculus arvensis -2
Cirsium pannonicum -2 | Ranunculus auricomus -2
Cirsium rivulare -3 | Ranunculus baudotii -3
Cirsium vulgare -3 | Ranunculus bulbosus -2
Cladium mariscus -2 | Ranunculus cassubicus -2
Cleistogenes serotina 1| Ranunculus circinatus -3
Clematis alpina -3 | Ranunculus cymbalaria -2
Clematis integrifolia -3 | Ranunculus fallax -2
Clematis recta -3 | Ranunculus flammula -3
Clematis vitalba -3 | Ranunculus fluitans -3
Clematis viticella -3 | Ranunculus illyricus -2
Clinopodium vulgare 1| Ranunculus lanuginosus -2
Cnidium dubium 2 | Ranunculus lateriflorus -2
Coeloglossum viride 0 | Ranunculus lingua -3
Colchicum arenarium -3 | Ranunculus parviflorus -2
Colchicum autumnale -3 | Ranunculus pedatus -2
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Colchicum hungaricum -3 | Ranunculus peltatus -3
Colutea arborescens -1 | Ranunculus polyanthemos -2
Commelina communis 1 | Ranunculus polyphyllus -2
Conium maculatum -3 | Ranunculus psilostachys -2
Conringia austriaca 1 | Ranunculus repens -3
Conringia orientalis 1 | Ranunculus rhipiphyllus -3
Consolida orientalis -2 | Ranunculus rionii -3
Consolida regalis -2 | Ranunculus sardous -3
Convallaria majalis -3 | Ranunculus sceleratus -3
Convolvulus arvensis -1 | Ranunculus strigulosus -2
Convolvulus cantabrica -1 | Ranunculus trichophyllus -3
Conyza canadensis -3 | Raphanus raphanistrum -2
Corallorhiza trifida -1 | Raphanus sativus -2
Coriandrum sativum -1 | Rapistrum perenne -2
Corispermum canescens -1| Reseda inodora -1
Corispermum nitidum -1| Reseda lutea -1
Cornus mas -1| Reseda luteola -1
Cornus sanguinea -1| Reseda phyteuma -1
Coronilla coronata 2 | Rhamnus catharticus -2
Coronilla vaginalis 3 | Rhamnus saxatilis -2
Coronopus didymus 1 | Rhinanthus alectorolophus -2
Coronopus squamatus 1 | Rhinanthus borbasii -2
Corothamnus procumbens -1 | Rhinanthus minor -2
Corydalis cava -2 | Rhinanthus rumelicus -2
Corydalis intermedia -2 | Rhinanthus serotinus -2
Corydalis pumila -2 | Rhinanthus wagneri -2
Corydalis solida -2 | Ribes alpinum -1
Corylus avellana -1| Ribes aureum -1
Corylus colurna -1| Ribes nigrum -1
Corynephorus canescens 2 | Ribes petraeum -1
Cotinus coggygria -3 | Ribes rubrum -1
Cotoneaster integerrimus -3 | Ribes uva-crispa -1
Cotoneaster matrensis -3 | Ricinus communis -3
Cotoneaster niger -3 | Robinia pseudo-acacia -3
Cotoneaster tomentosus -3 | Rorippa amphibia -2
Crambe tataria -1| Rorippa austriaca -2
Crataegus calycina -2 | Rorippa palustris -2
Crataegus laevigata -3 | Rorippa sylvestris -2
Crataegus monogyna -3 | Rorippa x anceps -2
Crataegus nigra -1| Rorippa x armoracioides -2
Crepis biennis -2 | Rorippa x astylis -2
Crepis capillaris -1 | Rorippa x hungarica -2
Crepis nicaeénsis -1 | Rosa agrestis -3
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Crepis paludosa -1 | Rosa arvensis -3
Crepis pannonica -2 | Rosa caesia -3
Crepis praemorsa -1 | Rosa canina -3
Crepis pulchra -2 | Rosa corymbifera -3
Crepis rhoeadifolia -1| Rosa dumalis -3
Crepis setosa -1 | Rosa elliptica -3
Crepis taraxicifolia -1| Rosa rugosa -3
Crepis tectorum -1| Rosa gallica -3
Crocus albiflorus -2 | Rosa gizellae -3
Crocus heuffelianus -2 | Rosa glauca -3
Crocus reticulatus -2 | Rosa hungarica -3
Crocus sativus -2 | Rosa inodora -3
Crocus tommasinianus -2 | Rosa kmetiana -3
Cruciata glabra 1 | Rosa jundzillii -3
Cruciata laevipes 1 | Rosa majalis -3
Cruciata pedemontana 1| Rosa micrantha -3
Crupina vulgaris 1 | Rosa tomentella -3
Crypsis aculeata 0 | Rosa pendulina -3
Cucubalus baccifer 2 | Rosa polyacantha -3
Cuscuta approximata -2 | Rosa rubiginosa -3
Cuscuta australis -2 | Rosa villosa -3
Cuscuta campestris -2 | Rosa scabriuscula -3
Cuscuta epilinum -2 | Rosa sherardii -3
Cuscuta epithymum subsp. epithymum -2 | Rosa spinosissima -3
Cuscuta epithymum subsp. kotschi -2 | Rosa subcanina -3
Cuscuta europaea -2 | Rosa subcollina -3
Cuscuta lupuliformis -2 | Rosa szaboi -3
Cyclamen purpurascens -2 | Rosa tomentosa -3
Cydonia oblonga -1| Rosa zagrebiensis -3
Cymbalaria muralis 0 | Rosa zalana -3
Cynodon dactylon 2 | Rubus caesius -3
Cynoglossum hungaricum -2 | Rubus fruticosus agg. -3
Cynoglossum officinale -2 | Rubus idaeus -3
Cynosurus cristatus 4 | Rubus saxatilis -3
Cynosurus echinatus 2 | Rumex acetosa -1
Cyperus difformis 1 | Rumex acetosella -1
Cyperus flavescens -1 | Rumex aquaticus -2
Cyperus fuscus 1 | Rumex confertus -1
Cyperus glaber -1 | Rumex conglomeratus -1
Cyperus glomeratus -1 | Rumex crispus -2
Cyperus longus -1 | Rumex dentatus -1
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Cyperus pannonicus 0 | Rumex hydrolapathum -2
Cypripedium calceolus -2 | Rumex kerneri -2
Cystopteris fragilis -2 | Rumex maritimus -1
Dactylis glomerata 5 | Rumex obtusifolius -2
Dactylis polygama 3 | Rumex palustris -1
Dactylorhiza fuchsii -1 | Rumex patientia -2
Dactylorhiza incarnata -1 | Rumex pseudonatronatus -2
Dactylorhiza maculata -1 | Rumex pulcher -1
Dactylorhiza majalis -1 | Rumex sanguineus -1
Dactylorhiza sambucina -1 | Rumex stenophyllus -1
Danthonia alpina 2 | Rumex thyrsiflorus -2
Danthonia decumbens 1 | Ruscus aculeatus -3
Daphne cneorum -3 | Ruscus hypoglossum 1
Daphne laureola -3 | Sagina apetala subsp. apetala 0
Daphne mezereum -3 | Sagina apetala subsp. erecta 0
Datura stramonium -3 | Sagina nodosa 0
Daucus carota 1 | Sagina procumbens 0
Deschampsia cespitosa 1 | Sagina sabuletorum 0
Deschampsia flexuosa 1 | Sagina saginoides 0
Descurainia sophia -1| Sagina subulata 0
Dianthus arenarius 2 | Sagittaria sagittifolia -3
Dianthus armeria 2 | Salicornia prostrata 1
Dianthus barbatus 2 | Salix alba -2
Dianthus carthusianorum 2 | Salix aurita -2
Dianthus collinus 2 | Salix caprea -2
Dianthus deltoides 2 | Salix cinerea -2
Dianthus diutinus 2 | Salix elaeagnos -2
Dianthus giganteiformis 2 | Salix fragilis -2
Dianthus plumarius subsp praecox 2 | Salix myrsinifolia -2
Dianthus plumarius subsp. lumnitzeri 2| Salix pentandra -2
Dianthus plumarius subsp. regis-stephani 2| Salix purpurea -2
Dianthus pontederae 2 | Salix rosmarinifolia -2
Dianthus serotinus 2 | Salix triandra -2
Dianthus superbus 2| Salix viminalis -2
Dichostylis micheliana 1| Salix x multinervis -2
Dictamnus albus -2 | Salsola kali -1
Digitalis ferruginea -3 | Salsola soda -1
Digitalis grandiflora -3 | Salvia aethiopis 1
Digitalis lanata -3 | Salvia austriaca 1
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Digitalis purpurea -3 | Salvia glutinosa 1
Digitaria ciliaris 1 | Salvia nemorosa 2
Digitaria ischaemum 0 | Salvia nutans 1
Digitaria sanguinalis 1 | Salvia officinalis 1
Diphasium complanatum -2 | Salvia pratensis 2
Diphasium issleri -2 | Salvia sclarea 1
Diphasium tristachyum -2 | Salvia verbenaca 2
Diplotaxis erucoides 1| Salvia verticillata 2
Diplotaxis muralis 1| Sambucus ebulus -3
Diplotaxis tenuifolia 1 | Sambucus nigra -3
Dipsacus laciniatus -3 | Sambucus racemosa -3
Dipsacus sylvestris -3 | Samolus valerandi 1
Doronicum austriacum 1 | Sanguisorba minor 2
Doronicum hungaricum 1 | Sanguisorba officinalis 2
Doronicum orientale 1 | Sanicula europaea 2
Dorycnium germanicum 0 | Saponaria officinalis -1
Dorycnium herbaceum 0 | Sarothamnus scoparius -3
Draba lasiocarpa 0 | Satureja hortensis 1
Draba muralis 1 | Saxifraga adscendens 0
Draba nemorosa 1| Saxifraga bulbifera 0
Dracocephalum austriacum -2 | Saxifraga granulata 0
Dracocephalum moldavica -2 | Saxifraga paniculata 0
Dracocephalum ruyschiana -2 | Saxifraga tridactylites 0
Drosera anglica -2 | Scabiosa canescens 2
Drosera rotundifolia -2 | Scabiosa columbaria 2
Dryopteris carthusiana -2 | Scabiosa ochroleuca 2
Dryopteris cristata -2 | Scabiosa triandra 2
Dryopteris dilatata -2 | Scandix pecten-veneris 1
Dryopteris expansa -2 | Schoenoplectus lacustris -2
Dryopteris filix-mas -2 | Schoenoplectus litoralis -2
Dryopteris pseudo-mas -2 | Schoenoplectus mucronatus -1
Ecballium elaterium -3 | Schoenoplectus setaceus -1
Echinochloa crus-galli 1 | Schoenoplectus supinus -1
Schoenoplectus
Echinochloa eruciformis 1 | tabernaemontani -2
Echinochloa occidentalis 1 | Schoenoplectus triqueter -2
Echinochloa oryzoides 1 | Schoenus ferrugineus -1
Echinochloa phyllopogon 1 | Schoenus nigricans -1
Echinocystis lobata -3 | Scilla autumnalis 0
Echinops ruthenicus -3 | Scilla drunensis 0
Echinops sphaerocephalus -3 | Scilla kladnii 0
Echium italicum -2 | Scilla spetana 0
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Echium maculatum -2 | Scilla vindobonensis 0
Echium vulgare -2 | Scirpoides holoschoenus -1
Elaeagnus angustifolia -1| Scirpus pungens -1
Elatine alsinastrum 1| Scirpus radicans -1
Elatine hexandra 1 | Scirpus sylvaticus -1
Elatine hungarica 1 | Scleranthus annuus 0
Elatine hydropiper 1| Scleranthus dichotomus 0
Elatine triandra 1| Scleranthus perennis 0
Eleocharis acicularis 1 | Scleranthus polycarpos 0
Eleocharis austriaca 1 | Scleranthus verticillatus 0
Eleocharis carniolica 1 | Sclerochloa dura 0
Eleocharis mamillata 1 | Scopolia carniolica -3
Eleocharis ovata 1 | Scorzonera austriaca 1
Eleocharis palustris 1 | Scorzonera hispanica 1
Eleocharis quinqueflora 1 | Scorzonera humilis 1
Eleocharis uniglumis 1 | Scorzonera parviflora 1
Eleusine indica 1 | Scorzonera purpurea 1
Elymus caninus 3 | Scrophularia nodosa -2
Elymus hispidus 3 | Scrophularia scopolii -2
Elymus repens 3 | Scrophularia umbrosa -2
Ephedra distachya -2 | Scrophularia vernalis -2
Epilobium ciliatum -1| Scutellaria altissima -2
Chamaenerion angustifolium -2 | Scutellaria columnae -2
Epilobium collinum -1| Scutellaria galericulata -2
Chamaenerion dodonaei -1| Scutellaria hastifolia -2
Epilobium hirsutum -2 | Secale sylvestre 1
Epilobium lanceolatum -1| Securigera elegans 5
Epilobium montanum -1| Securigera varia 5
Epilobium obscurum -1| Sedum acre -2
Epilobium palustre -1| Sedum album -2
Epilobium parviflorum -2 | Sedum caespitosum -2
Epilobium roseum -1| Sedum hispanicum -2
Hylotelephium telephium
Epilobium tetragonum -1 | subsp. maxium -2
Epipactis atrorubens -2 | Sedum neglectum -2
Epipactis helleborine -2 | Sedum reflexum -2
Epipactis leptochila -2 | Sedum sartorianum -2
Epipactis microphylla -2 | Sedum sexangulare -2
Epipactis muelleri -2 | Sedum spurium -2
Epipactis palustris -2 | Selaginella helvetica 0
Epipactis pontica -2 | Selinum carvifolia 1
Epipactis purpurata -2 | Sempervivum marmoreum 0
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Epipactis voethii -2 | Sempervivum tectorum 0
Epipactis exilis -2 | Senecio aquaticus -2
Epipactis mecsekensis -2 | Tephroseris aurantiaca -2
Epipactis albensis -2 | Senecio doria -2
Epipactis placentina -2 | Senecio erraticus -2
Epipactis muelleri -2 | Senecio erucifolius -2
Epipactis nordeniorum -2 | Senecio sarracenicus -2
Epipactis tallosii -2 | Senecio inaeequidens -2
Epipactis bugacensis -2 | Tephroseris integrifolia -2
Epipactis greuterii -2 | Senecio jacobaea -2
Epipogium aphyllum -2 | Senecio germanicus -2
Equisetum arvense -2 | Senecio ovatus -2
Equisetum fluviatile -2 | Tephroseris longifolia -2
Equisetum hyemale -2 | Senecio paludosus -2
Equisetum palustre -2 | Senecio rupestris -2
Equisetum ramosissimum -2 | Senecio sylvaticus -2
Equisetum sylvaticum -2 | Senecio umbrosus -2
Equisetum telmateia -2 | Senecio vernalis -2
Equisetum variegatum -2 | Senecio viscosus -2
Equisetum x moorei -2 | Senecio vulgaris -2
Eragrostis cilianensis 1 | Serratula lycopifolia 2
Eragrostis minor 1 | Serratula radiata 2
Eragrostis parviflora 1 | Serratula tinctoria 2
Eragrostis pilosa 2 | Seseli annuum 2
Eranthis hyemalis 0 | Seseli hippomarathrum 2
Erechtites hieraciifolia -2 | Seseli leucospermum 2
Erigeron acris -2 | Seseli osseum 2
Erigeron annus -2 | Seseli varium 2
Eriophorum angustifolium -1 Sesleria albicans 1
Eriophorum gracile -1 Sesleria heuflerana 2
Eriophorum latifolium -1 | Sesleria hungarica 1
Eriophorum vaginatum -1| Sesleria sadlerana 1
Erodium ciconium -1 Sesleria uliginosa 1
Erodium cicutarium -1 Setaria italica 1
Erodium neilreichii -1| Setaria pumila 1
Erophila praecox 0| Setaria verticillata 1
Erophila spathulata 0 | Setaria verticilliformis 1
Erophila verna 0 | Setaria viridis 1
Eruca sativa -2 | Sherardia arvensis 1
Erucastrum gallicum 1| Sicyos angulatus -2
Erucastrum nasturtiifolium 1| Sideritis montana 0
Eryngium campestre -3 | Silaum peucedanoides -1
Eryngium planum -3 | Silaum silaus -1
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Erysimum cheiranthoides -3 | Silene alba 1
Erysimum crepidifolium -3 | Silene armeria 1
Erysimum diffusum -3 | Silene borysthenica 1
Erysimum hieracifolium -3 | Silene conica 0
Erysimum odoratum -3 | Silene dichotoma 1
Erysimum pallidiflorum -3 | Silene dioica 1
Erysimum repandum -3 | Silene gallica 0
Erythronium dens-canis -3 | Silene longiflora 1
Euclidium syriacum 0 | Silene multiflora 1
Euonymus europaea -2 | Silene nemoralis 1
Euonymus verrucosa -2 | Silene noctiflora 1
Eupatorium cannabinum -2 | Silene nutans 1
Euphorbia amygdaloides -2 | Silene otites 1
Euphorbia angulata -2 | Silene viridiflora 1
Euphorbia carpatica -2 | Silene viscosa 1
Euphorbia cyparissias -2 | Silene vulgaris 1
Euphorbia dulcis -2 | Sinapis alba -2
Euphorbia epithymoides -2 | Sinapis arvensis -2
Euphorbia esula -2 | Sisymbrium altissimum -2
Euphorbia exigua -2 | Sisymbrium loeselii -2
Euphorbia falcata -2 | Sisymbrium officinale -2
Euphorbia helioscopia -2 | Sisymbrium orientale -2
Euphorbia humifusa -2 | Sisymbrium polymorphum -2
Euphorbia lucida -2 | Sisymbrium strictissimum -2
Euphorbia maculata -2 | Sium latifolium -2
Euphorbia nutans -2 | Sium sisarum -2
Euphorbia palustris -2 | Smyrnium perfoliatum -1
Euphorbia glareosa -2 | Solanum alatum -3
Euphorbia peplus -2 | Solanum dulcamara -3
Euphorbia platyphyllos -2 | Solanum villosum -3
Euphorbia salicifolia -2 | Solanum nigrum -3
Euphorbia segetalis -2 | Solanum rostratum -3
Euphorbia seguierana -2 | Solidago canadensis -2
Euphorbia stricta -2 | Solidago gigantea -2
Euphorbia taurinensis -2 | Solidago virgaurea -1
Euphorbia verrucosa -2 | Sonchus arvensis -1
Euphorbia villosa -2 | Sonchus asper -1
Euphorbia virgata -2 | Sonchus oleraceus -1
Euphrasia kerneri -1 | Sonchus palustris -2
Euphrasia rostkoviana -1| Sorbus aria -1
Euphrasia stricta -1| Sorbus aucuparia -1
Euphrasia tatarica -1| Sorbus austriaca -1
Fagopyrum esculentum -1| Sorbus domestica -1
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Fagus sylvatica -2 | Sorbus graeca -1
Falcaria vulgaris -1| Sorbus torminalis -1
Fallopia convolvulus -1 | Sorbus x danubialis -1
Fallopia dumetorum -1| Sorghum bicolor 3
Fallopia japonica -3 | Sorghum halepense 3
Fallopia sachalinensis -3 | Sorghum sudanense 3
Fallopia x bohemica -3 | Sparganium emersum -2
Ferula sadlerana 1 | Sparganium erectum -2
Festuca altissima 3 | Sparganium minimum -2
Festuca amethystina 2 | Spergula arvensis 0
Festuca arundinacea 4 | Spergula pentandra 0
Festuca dalmatica 3 | Spergularia marina 0
Festuca drymeia 2 | Spergularia maritima 0
Festuca filiformis 2 | Spergularia rubra 0
Festuca gigantea 3 | Spiraea crenata -1
Festuca heterophylla 2 | Spiraea media -1
Festuca nigrescens 3 | Spiraea salicifolia -1
Festuca ovina 2 | Spiranthes aestivalis -1
Festuca pallens 2 | Spiranthes spiralis -1
Festuca pannonica 2 | Stachys alpina -1
Festuca pratensis 6 | Stachys annua 1
Festuca pseudodalmatica 3 | Stachys byzantina -2
Festuca pseudovaginata 3 | Stachys germanica -1
Festuca pseudovina 3 | Stachys palustris 1
Festuca rubra 4 | Stachys recta 1
Festuca rupicola 3 | Stachys sylvatica -1
Festuca tenuifolia 3 | Staphylea pinnata -1
Festuca vaginata 2 | Stellaria graminea 1
Festuca valesiaca 3 | Stellaria holostea 1
Festuca vojtkoi 2 | Stellaria media 1
Festuca x stricta 2 | Stellaria nemorum 1
Festuca x wagneri 3 | Stellaria palustris 1
Ficaria verna 1 | Stellaria uliginosa 1
Filago arvensis 0 | Sternbergia colchiciflora 0
Filago minima 0 | Stipa borysthenica -2
Filago vulgaris 0 | Stipa bromoides -2
Filipendula ulmaria 1| Stipa capillata -2
Filipendula vulgaris 1| Stipa crassiculmis -2
Foeniculum vulgare -1| Stipa dasyphylla -2
Fragaria moschata 2| Stipa eriocaulis -1
Fragaria vesca 2| Stipa pennata -2
Fragaria viridis 2| Stipa pulcherrima -2
Frangula alnus -1| Stipa tirsa -1
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Fraxinus angustifolia -1| Stratiotes aloides -3
Fraxinus excelsior -1| Suaeda maritima 1
Fraxinus ornus -1 | Suaeda pannonica 1
Fraxinus pennsylvanica -1 | Succisa pratensis 2
Fritillaria meleagris -2 | Succisella inflexa 2
Fumana ericoides 0 | Symphytum officinale -1
Fumana procumbens 0 | Symphytum tuberosum -1
Fumaria officinalis -1| Syrenia cana -3
Fumaria parviflora -1| Syringa vulgaris -3
Fumaria rostellata -1 | Taeniatherum asperum 1
Fumaria schleicheri -1 | Tamarix gallica -2
Fumaria vaillantii -1 | Tamarix ramosissima -2
Gagea bohemica 0 | Tamarix tetrandra -2
Gagea lutea 0| Tamus communis -1
Gagea minima 0 | Tanacetum corymbosum -2
Gagea pratensis 0 | Tanacetum parthenium -2
Gagea pusilla 0 | Tanacetum vulgare -2
Gagea spathacea 0 | Taraxacum bessarabicum 1
Gagea szovitsii 0 | Taraxacum laevigatum 1
Gagea villosa 0 | Taraxacum officinale 3
Galanthus nivalis -3 | Taraxacum palustre 2
Galega officinalis 2 | Taraxacum serotinum 2
Galeobdolon luteum -2 | Taxus baccata -3
Galeopsis bifida -2 | Teesdalia nudicaulis 1
Galeopsis ladanum -2 | Telekia speciosa -2
Galeopsis pubescens -2 | Tetragonolobus maritimus 4
Galeopsis segetum -2 | Teucrium botrys 1
Galeopsis speciosa -2 | Teucrium chamaedrys 1
Galeopsis tetrahit -2 | Teucrium montanum 1
Galinsoga ciliata -1 | Teucrium scordium 1
Galinsoga parviflora -1 | Teucrium scorodonia 1
Galium abaujense -1| Thalictrum aquilegiifolium -2
Galium album -1| Thalictrum flavum -2
Galium aparine -1| Thalictrum foetidum -2
Galium austriacum -1 | Thalictrum lucidum -2
Galium boreale -1 | Thalictrum minus -2
Galium divaricatum 1| Thalictrum simplex -2
Galium elongatum -1 | Thelypteris palustris -2
Galium glaucum -1 | Thesium arvense 0
Galium humifusum -1| Thesium bavarum 0
Galium lucidum -1 | Thesium dollineri 0
Galium mollugo -1 | Thesium linophyllon 0
Galium odoratum -1 | Thladiantha dubia -2
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Galium palustre -1 | Thlaspi alliaceum 1
Galium parisiense 1| Thlaspi arvense 1
Galium pumilum 1| Thlaspi coerulescens 1
Galium rivale -1| Thlaspi goesingense 1
Galium rotundifolium 1 | Thlaspi jankae 1
Galium rubioides -1 | Thlaspi kovatsii 1
Galium schultesii -1 | Thlaspi montanum 1
Galium spurium 1 | Thiaspi perfoliatum 1
Galium sylvaticum -1 | Thymelaea passerina 0
Galium tenuissimum 1 | Thymus caespitosus -1
Galium tricornutum 1 | Thymus glabrescens -1
Galium uliginosum -1 | Thymus pannonicus -1
Galium verum -1 | Thymus praecox -1
Gaudinia fragilis 2 | Thymus pulegioides -1
Genista germanica -2 | Thymus serpyllum -1
Genista ovata -2 | Thymus vulgaris -1
Genista pilosa -2 | Tilia cordata -1
Genista pilosa -2 | Tilia platyphyllos -1
Genista tinctoria -2 | Tilia tomentosa -1
Genistella sagittalis -1| Tofieldia calyculata 1
Gentiana asclepiadea 1 | Tordylium maximum 1
Gentiana cruciata 1 | Torilis arvensis -1
Gentiana pneumonanthe 1 | Torilis japonica -1
Gentianella austriaca 0 | Torilis ucranica -1
Gentianella amarella subsp. livonica 0 | Tragopogon dubius 2
Gentianopsis ciliata 0 | Tragopogon floccosus 2
Geranium bohemicum 1 | Tragopogon orientalis 2
Geranium columbinum 0| Tragus racemosus -1
Geranium dissectum 0 | Traunsteinera globosa -1
Geranium divaricatum 1| Tribulus terrestris -3
Geranium lucidum 0 | Trifolium alpestre 4
Geranium molle 0 | Trifolium angulatum 4
Geranium palustre 1 | Trifolium arvense 1
Geranium phaeum 1 | Trifolium aureum 5
Geranium pratense 1 | Trifolium campestre 5
Geranium pusillum 0 | Trifolium diffusum 4
Geranium pyrenaicum 1 | Trifolium dubium 5
Geranium robertianum 1 | Trifolium fragiferum 6
Geranium rotundifolium 0 | Trifolium hybridum 7
Geranium sanguineum 1 | Trifolium incarnatum 4
Geranium sibiricum 1 | Trifolium medium 4
Geranium sylvaticum 1 | Trifolium micranthum 5
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Geum aleppicum 1 | Trifolium montanum 4
Geum urbanum 1 | Trifolium ochroleucon 4
Gladiolus byzantinus -2 | Trifolium ornithopodioides 3
Gladiolus imbricatus -2 | Trifolium pallidum 4
Gladiolus palustris -2 | Trifolium pannonicum 5
Glaucium corniculatum -2 | Trifolium patens 5
Glaucium flavum -2 | Trifolium pratense 7
Glaux maritima 0 | Trifolium repens 7
Glechoma hederacea -2 | Trifolium resupinatum 5
Glechoma hirsuta -2 | Trifolium retusum 4
Gleditsia triacanthos -3 | Trifolium rubens 5
Globularia cordifolia 1| Trifolium striatum 5
Globularia punctata 1| Trifolium strictum 5
Glyceria declinata -1 | Trifolium subterraneum 2
Glyceria fluitans -1 | Trifolium vesiculosum 4
Glyceria maxima -1| Triglochin maritimum -1
Glyceria nemoralis -1| Triglochin palustre -1
Glyceria notata -1| Trigonella caerulea 3
Glycyrrhiza echinata 2 | Trigonella foenum-graecum 3
Glycyrrhiza glabra 2 | Trigonella gladiata 3
Gnaphalium luteo-album 0 | Trigonella monspeliaca 3
Gnaphalium sylvaticum 0 | Trigonella procumbens 3
Gnaphalium uliginosum 0 | Trinia glauca -1
Goodyera repens 0| Trinia ramosissima -1
Gratiola officinalis -2 | Trisetum flavescens 4
Gymmnadenia conopsea -1| Trollius europaeus -2
Gymnadenia odoratissima -1 | Tulipa sylvestris -2
Gymmnocarpium dryopteris -2 | Turritis glabra 1
Gymmnocarpium robertianum -2 | Tussilago farfara -2
Gypsophila fastigiata 1 | Typha angustifolia -1
Gypsophila muralis 1 | Typha latifolia -1
Gypsophila paniculata 1| Typha laxmannii -1
Haynaldia villosa 2 | Typha minima -1
Hedera helix -3 | Typha shuttleworthii -1
Heleochloa alopecuroides 1 | Ulmus glabra -1
Heleochloa schoenoides 0 | Ulmus laevis -1
Helianthemum canum 0 | Ulmus minor -1
Helianthemum nummularium 0 | Ulmus procera -1
Helianthemum ovatum 0| Urtica dioica 1
Helianthus annuus -2 | Urtica kioviensis 1
Helianthus decapetalus -2 | Urtica pilulifera 1
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Helianthus rigidus -2 | Urtica urens 1
Helianthus tuberosus -2 | Vaccaria hispanica 2
Helichrysum arenarium -1 | Vaccinium myrtillus -1
Helictotrichon adsurgens 2 | Vaccinium oxycoccos -1
Helictotrichon compressum 2| Vaccinium vitis-idaea -1
Helictotrichon pratense 2| Valeriana dioica -1
Helictotrichon pubescens 1| Valeriana excelsa -1
Heliotropium europaeum -2 | Valeriana officinalis -1
Heliotropium supinum -2 | Valeriana stolonifera -1
Helleborus dumetorum -3 | Valeriana tripteris -1
Helleborus odorus -3 | Valerianella carinata 1
Helleborus purpurascens -3 | Valerianella coronata 1
Helleborus viridis -3 | Valerianella dentata 1
Helminthia echioides -1| Valerianella locusta 1
Hemerocallis fulva -3 | Valerianella pumila 1
Hemerocallis lilio-asphodelus -3 | Valerianella rimosa 1
Hepatica nobilis -1| Ventenata dubia 1
Heracleum mantegazzianum -3 | Veratrum album -3
Heracleum sphondylium -3 | Veratrum nigrum -3
Herniaria glabra 0 | Verbascum austriacum -1
Herniaria hirsuta 0 | Verbascum blattaria -2
Herniaria incana 0 | Verbascum densiflorum -2
Hesperis matronalis -1 | Verbascum lychnitis -1
Hesperis sylvestris -1| Verbascum nigrum -1
Hesperis tristis 1 | Verbascum phlomoides -2
Hibiscus trionum 1 | Verbascum phoeniceum 0
Hieracium pilosella 1 | Verbascum pulverulentum -1
Hieracium aurantiacum 1 | Verbascum speciosum -2
Hieracium bauhinii 1 | Verbascum thapsus -2
Hieracium bifidum 1 | Verbena officinalis 1
Hieracium bupleuroides 1| Verbena supina 1
Hieracium caespitosum 1 | Veronica acinifolia 0
Hieracium cymosum 1| Veronica agrestis 0
Hieracium echioides 1| Veronica anagallis-aquatica 2
Hieracium lachenalii 1 | Veronica anagalloides 1
Hieracium lactucella 1| Veronica arvensis 0
Hieracium laevigatum 1| Veronica austriaca 1
Hieracium macranthum 1 | Veronica beccabunga 1
Hieracium murorum 1| Veronica catenata 1
Hieracium piloselloides 1| Veronica chamaedrys 1
Hieracium racemosum 1| Veronica dillenii 0
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Hieracium sabaudum 1 | Veronica hederifolia 0
Hieracium schmidtii 1 | Veronica montana 1
Hieracium staticifolium 1 | Veronica officinalis 1
Hieracium umbellatum 1 | Veronica opaca 0
Hierochloé australis 1 | Veronica peregrina 0
Hierochloé repens 1 | Veronica persica 0
Himantoglossum adriaticum -1| Veronica polita 0
Himantoglossum caprinum -1 | Veronica praecox 0
Hippocrepis comosa 2| Veronica prostrata 0
Hippocrepis emerus 2| Veronica scardica 1
Hippophaé rhamnoides -3 | Veronica scutellata 1
Holcus lanatus 2 | Veronica serpyllifolia 1
Holcus mollis 1 | Veronica teucrium 1
Holosteum umbellatum 1 | Veronica triphyllos 0
Hordelymus europaeus 1 | Veronica verna 0
Hordeum hystrix 1 | Viburnum lantana -2
Hordeum marinum 1| Viburnum opulus -2
Hordeum murinum 1 | Vicia angustifolia 3
Hornungia petraea 0 | Vicia articulata 3
Hottonia palustris -2 | Vicia biennis 4
Humulus lupulus -1| Vicia cassubica 4
Humulus scandens -1 | Vicia cracca 3
Huperzia selago 0 | Vicia dumetorum 4
Hydrocharis morsus-ranae -2 | Vicia ervilia 3
Hydrocotyle vulgaris -2 | Vicia faba 3
Hyoscyamus niger -3 | Vicia grandiflora 3
Hypericum barbatum 1 | Vicia hirsuta 3
Hypericum elegans 1 | Vicia lathyroides 3
Hypericum hirsutum 1 | Vicia lutea 3
Hypericum humifusum 1 | Vicia narbonensis 3
Hypericum maculatum 1| Vicia oroboides 4
Hypericum montanum 1| Vicia pannonica 3
Hypericum perforatum 1| Vicia peregrina 3
Hypericum tetrapterum 1 | Vicia pisiformis 4
Hypochoeris maculata 1| Vicia sativa 4
Hypochoeris radicata 1| Vicia sepium 4
Hyssopus officinalis 1 | Vicia sparsiflora 4
Impatiens balfouri -2 | Vicia sylvatica 4
Impatiens glandulifera -2 | Vicia tenuifolia 3
Impatiens noli-tangere -2 | Vicia tenuissima 3
Impatiens parviflora -2 | Vicia tetrasperma 3
Inula britannica 1| Vicia villosa 4
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Inula conyza 2 | Vinca herbacea -2
Inula ensifolia 2 | Vinca major -2
Inula germanica -1 | Vinca minor -2
Inula helenium 2 | Vincetoxicum hirundinaria -3
Inula hirta -1 | Vincetoxicum pannonicum -3
Inula oculus-christi -1| Viola alba 1
Inula salicina 2 | Viola ambigua 1
Inula spiraeifolia 2 | Viola arvensis 0
Ipomoea purpurea -1 Viola biflora 1
Iris aphylla -2 | Viola canina 1
Iris arenaria -2 | Viola collina 1
Iris germanica -2 | Viola cyanea 1
Iris graminea -2 | Viola elatior 1
Iris pseudacorus -3 | Viola hirta 1
Iris pumila -2 | Viola kitaibeliana 0
Iris sibirica -2 | Viola mirabilis 1
Iris spuria -2 | Viola montana 1
Iris variegata -2 | Viola odorata 1
Isatis tinctoria -1| Viola palustris 1
Isopyrum thalictroides -2 | Viola pumila 1
Jasione montana 1 | Viola riviniana 1
Jovibarba hirta 0 | Viola rupestris 0
Jovibarba sobolifera 0 | Viola stagnina 1
Juglans nigra -1 Viola suavis 1
Juglans regia -1| Viola sylvestris 1
Juncus alpinus 0 | Viola tricolor 1
Juncus articulatus 0 | Viscum album -2
Juncus atratus -1 | Vitis rupestris -1
Juncus bufonius 0 | Vitis sylvestris -1
Juncus bulbosus 0 | Vitis vinifera -1
Juncus capitatus 0| Vitis vulpina -1
Juncus compressus 0 | Vulpia bromoides 1
Juncus conglomeratus -1 | Vulpia myuros 1
Juncus effusus -1 | Waldsteinia geoides 1
Juncus gerardii -1 | Xanthium italicum -3
Juncus inflexus -1 | Xanthium spinosum -3
Juncus maritimus -2 | Xanthium strumarium -3
Juncus sphaerocarpus 0 | Xeranthemum annuum -1
Juncus subnodulosus -1 | Xeranthemum cylindraceum -1
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