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Abstract. The article contains information on assessing the environmental 
status of Iris aphylla populations according to the categories and criteria of 
the IUCN Red List. It was found that in Gomel Oblast (Republic of 
Belarus) and Samara Oblast (Russian Federation), I. aphylla is 
characterized as "Vulnerable" (VU). The resulting categories reflect the 
specifics of regional conditions affecting populations. 

1 Introduction 
Iris aphylla L. (Iridaceae) is a European forest-steppe species, widely distributed in the 
center and in the south of the European part of Russia, Ukraine, while in other European 
countries its populations are much less common [1–3]. The species is interesting from an 
environmental point of view, since it is coenotically associated with multi-species 
communities of meadow steppes and their petrophytic (calcephitic) variants [4], whose 
representatives, in turn, are one of the most threatened in Europe due to natural (climatic, 
environmental) and anthropogenic reasons [5, 6]. This article contains information on 
assessing the environmental status of Iris aphylla populations according to the categories 
and criteria of the IUCN Red List. As it is known [7], rarity status categories serve as a kind 
of "markers" that determine priorities in the conservation of species, and also to a certain 
extent affect the recommended protection measures. 

2 Materials and methods 
Iris aphylla is a species that is highly variable from a morphological point of view, as 
indicated by the presence of numerous synonyms and four distinguished subspecies [2]. At 
the same time, the absence of significant genetic differences between central and marginal 
populations makes it possible to consider Iris aphylla as a single species [1]. 
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To assess the rarity status according to the categories and criteria of the IUCN Red List, 
we selected Iris aphylla populations located on the western and eastern outskirts of the East 
European Plain – in the Republic of Belarus (Gomel Oblast) and the Russian Federation 
(Samara Oblast). 

Iris aphylla is included in the Red Book of the Republic of Belarus [8] with category 1 
of national environmental importance (a taxon having a very low or rapidly declining 
population, the preservation of which is impossible without special measures; the national 
population has high international significance), Red Book of the Russian Federation [9] 
with category 2a (a taxon, the number of which is reduced as a result of changes in the 
conditions of existence or destruction of habitats) and the Red Book of Samara Oblast [10] 
with category 3 is a rare species. Called Iris aphylla subsp. hungarica Hegi species is 
included in the European Red List of Vascular Plants [11] with the category DD (Data 
Deficient). 

In the Republic of Belarus, 4 locations are known situated along the Pripyat and 
Dnieper rivers in a distance from the main part of the range [3, 12, 13]. In Samara Oblast, 
14 locations are reliably known [14, 15], the eastern border of distribution passes here. 

The Gomel Oblast is located in the south-east of Belarus between 51.262407–
53.350769°N and 27.250474–31.798795°E and borders on Bryansk Oblast of Russia, as 
well as Kiev, Chernigov and Zhytomyr Oblasts of Ukraine. In terms of botany and 
geography, the territory is located on the border of the Eurasian taiga (coniferous) and 
European broad-leaved regions, the identified growth sites of Iris aphylla are confined to 
the latter [16]. The climate is moderately continental, with an average temperature of 
January –6.0 °C, July – 18.0 °C, and an average annual precipitation of 550–660 mm [17]. 

Samara Oblast is located in the South-East of the European part of Russia in the middle 
reaches of the Volga River between 51.394780–54.678116°N and 47.927147–
52.566598°E. In terms of botany and geography, the territory is located on the border of the 
European broad-leaved forest and the Eurasian steppe regions. The climate is moderately 
continental with an average monthly temperature of January –13.8°C and July – 20.7°C. 
The average annual temperature is 3.8°C, and the average annual precipitation is 372 mm 
[18]. 

To identify the distribution of Iris aphylla in the research areas the funds of the herbaria 
of V.F. Kuprevich Institute of experimental botany of  National Academy of Sciences of 
Republic of Belarus (MSK), Lomonosov Moscow State University (MW), Komarov 
Botanical Institute of the RAS (LE), Institute of Ecology of the Volga river basin of the 
RAS (PVB), as well as the data contained in the information-analytical system Salix [15], 
are studied. 

Iris aphylla is natural for the selected regions, so can be evaluated. The status was 
assessed according to the criteria and categories of the IUCN Red list [19], taking into 
account the experience and recommendations of some researchers [20, 21]. 

3 Results 
To assess the threat of extinction of Iris aphylla at the regional level in Belarus, according 
to the IUCN criteria, indicators such as range, habitat area and number of locations can be 
used. The number of generative individuals in known localities is fairly stable. We do not 
have information about a sharp decline in the number of species, as well as about other 
dynamic phenomena in populations. Recently, a new location of Iris aphylla has been 
identified [13], but we should not talk about expanding the range either; judging by the 
habitat (oakery on the top of the mane in the floodplain of the river Dnieper), it is likely that 
the species is present here for a long time, and its detection is directly proportional to the 
detail of floral research. In this regard, the application of criteria A (population reduction) 

and B (range reduction) cannot be used. It is also not possible to apply criteria C (limited 
numbers that are declining) and E (quantitative analysis of the probability of extinction). 
Thus, the only criterion that can be applied is criterion D (strong population/range 
restriction). 

Since the distribution area of Iris aphylla on the territory of the Republic of Belarus 
does not exceed 20 sq km, and its population consists of 4 localities (excluding the location 
indicated for the vicinity of the Turov town by I.K. Pachosky [22], which is probably 
identical to the vicinity of Storozhevtsy village), then this satisfies the requirements of 
subcriteria D2 of category VU (Vulnerable). 

Thus, an initial assessment of the threat of extinction of Iris aphylla in Belarus made it 
possible to obtain the VU D2 category. All localities of this species in Belarus are confined 
to Gomel Oblast and are located only in three districts (Petrikovsky, Zhitkovichsky and 
Rechitsky). Despite the fact that two localities are under the protected regime of the 
Pripyatsky National Park and the condition of all of them is quite stable, they are usually 
very small and have the slightest influence of negative anthropogenic (falling, cutting, etc.) 
and natural (succession changes) factors for a short period of time can lead to a critical 
condition or even complete disappearance. 

To assess the threat of extinction of Iris aphylla the Samara Oblast, criteria A (reduction 
in numbers) and B (restriction of range) are not applicable. The number of individuals in 
known localities is stable. The species distribution area is 1962.0 sq km (which satisfies the 
requirements of subcriterion B1), however, the remaining characteristics are not suitable for 
assessment by criterion B, since the number of known localities exceeds the limit values for 
the VU category (Vulnerable). It is also impossible to apply the criteria D (strong limitation 
of the number / range) and E (quantitative analysis of the probability of extinction) – the 
number of species in the region exceeds 250 individuals, and there are no statistical 
forecasts of the risk of its extinction. Thus, the only criterion for the application of which is 
possible is C (limited numbers). 

Since the abundance of a species in known localities is, as a rule, up to 30 partial shoots, 
it can be assumed that its total abundance in the Samara Oblast does not exceed 500 
generative individuals, which corresponds to criterion C of the EN category (Disappearing). 
Within criterion C, the species corresponds to indicator "i" of condition "a" of subcriteria 2, 
which indicates the absence of Iris aphylla populations in the region consisting of more 
than 250 generative individuals, as well as indicator "ii", according to which 90–100% are 
in one micropopulation  of generative individuals. 

The initial assessment of the threat of extinction of Iris aphylla in Samara Oblast 
allowed obtaining the EN C2a (i,ii) category. At the same time, most localities in the region 
are situated on the right bank of the Volga river and only one in the left bank. There is a 
high probability that the study area is periodically carried out unhindered migration of 
diasporas from conspecific populations of the neighboring Ulyanovsk Oblast – in fact, a 
single natural complex, that is, there is a "rescue effect", as a result of which the threat 
category can be lowered to VU "Vulnerable". Thus, Iris aphylla in Samara Oblast has a 
category of threat: VU C2a (i,ii). The species is protected on the territory of only eight 
natural monuments of regional significance, which may be the reason for the deterioration 
of the conservation status of the taxon. 

4 Conclusion 
Application of the criteria and rarity categories of the IUCN Red List made it possible to 
identify the status of Iris aphylla at the regional level (in Gomel Oblast of Belarus and 
Samara Oblast of the Russian Federation). In both cases, the species under investigation 

2

BIO Web of Conferences 24, 00075 (2020) https://doi.org/10.1051/bioconf/20202400075
International Conferences “Plant Diversity: Status, Trends, Conservation Concept” 2020



To assess the rarity status according to the categories and criteria of the IUCN Red List, 
we selected Iris aphylla populations located on the western and eastern outskirts of the East 
European Plain – in the Republic of Belarus (Gomel Oblast) and the Russian Federation 
(Samara Oblast). 

Iris aphylla is included in the Red Book of the Republic of Belarus [8] with category 1 
of national environmental importance (a taxon having a very low or rapidly declining 
population, the preservation of which is impossible without special measures; the national 
population has high international significance), Red Book of the Russian Federation [9] 
with category 2a (a taxon, the number of which is reduced as a result of changes in the 
conditions of existence or destruction of habitats) and the Red Book of Samara Oblast [10] 
with category 3 is a rare species. Called Iris aphylla subsp. hungarica Hegi species is 
included in the European Red List of Vascular Plants [11] with the category DD (Data 
Deficient). 

In the Republic of Belarus, 4 locations are known situated along the Pripyat and 
Dnieper rivers in a distance from the main part of the range [3, 12, 13]. In Samara Oblast, 
14 locations are reliably known [14, 15], the eastern border of distribution passes here. 

The Gomel Oblast is located in the south-east of Belarus between 51.262407–
53.350769°N and 27.250474–31.798795°E and borders on Bryansk Oblast of Russia, as 
well as Kiev, Chernigov and Zhytomyr Oblasts of Ukraine. In terms of botany and 
geography, the territory is located on the border of the Eurasian taiga (coniferous) and 
European broad-leaved regions, the identified growth sites of Iris aphylla are confined to 
the latter [16]. The climate is moderately continental, with an average temperature of 
January –6.0 °C, July – 18.0 °C, and an average annual precipitation of 550–660 mm [17]. 

Samara Oblast is located in the South-East of the European part of Russia in the middle 
reaches of the Volga River between 51.394780–54.678116°N and 47.927147–
52.566598°E. In terms of botany and geography, the territory is located on the border of the 
European broad-leaved forest and the Eurasian steppe regions. The climate is moderately 
continental with an average monthly temperature of January –13.8°C and July – 20.7°C. 
The average annual temperature is 3.8°C, and the average annual precipitation is 372 mm 
[18]. 

To identify the distribution of Iris aphylla in the research areas the funds of the herbaria 
of V.F. Kuprevich Institute of experimental botany of  National Academy of Sciences of 
Republic of Belarus (MSK), Lomonosov Moscow State University (MW), Komarov 
Botanical Institute of the RAS (LE), Institute of Ecology of the Volga river basin of the 
RAS (PVB), as well as the data contained in the information-analytical system Salix [15], 
are studied. 

Iris aphylla is natural for the selected regions, so can be evaluated. The status was 
assessed according to the criteria and categories of the IUCN Red list [19], taking into 
account the experience and recommendations of some researchers [20, 21]. 

3 Results 
To assess the threat of extinction of Iris aphylla at the regional level in Belarus, according 
to the IUCN criteria, indicators such as range, habitat area and number of locations can be 
used. The number of generative individuals in known localities is fairly stable. We do not 
have information about a sharp decline in the number of species, as well as about other 
dynamic phenomena in populations. Recently, a new location of Iris aphylla has been 
identified [13], but we should not talk about expanding the range either; judging by the 
habitat (oakery on the top of the mane in the floodplain of the river Dnieper), it is likely that 
the species is present here for a long time, and its detection is directly proportional to the 
detail of floral research. In this regard, the application of criteria A (population reduction) 

and B (range reduction) cannot be used. It is also not possible to apply criteria C (limited 
numbers that are declining) and E (quantitative analysis of the probability of extinction). 
Thus, the only criterion that can be applied is criterion D (strong population/range 
restriction). 

Since the distribution area of Iris aphylla on the territory of the Republic of Belarus 
does not exceed 20 sq km, and its population consists of 4 localities (excluding the location 
indicated for the vicinity of the Turov town by I.K. Pachosky [22], which is probably 
identical to the vicinity of Storozhevtsy village), then this satisfies the requirements of 
subcriteria D2 of category VU (Vulnerable). 

Thus, an initial assessment of the threat of extinction of Iris aphylla in Belarus made it 
possible to obtain the VU D2 category. All localities of this species in Belarus are confined 
to Gomel Oblast and are located only in three districts (Petrikovsky, Zhitkovichsky and 
Rechitsky). Despite the fact that two localities are under the protected regime of the 
Pripyatsky National Park and the condition of all of them is quite stable, they are usually 
very small and have the slightest influence of negative anthropogenic (falling, cutting, etc.) 
and natural (succession changes) factors for a short period of time can lead to a critical 
condition or even complete disappearance. 

To assess the threat of extinction of Iris aphylla the Samara Oblast, criteria A (reduction 
in numbers) and B (restriction of range) are not applicable. The number of individuals in 
known localities is stable. The species distribution area is 1962.0 sq km (which satisfies the 
requirements of subcriterion B1), however, the remaining characteristics are not suitable for 
assessment by criterion B, since the number of known localities exceeds the limit values for 
the VU category (Vulnerable). It is also impossible to apply the criteria D (strong limitation 
of the number / range) and E (quantitative analysis of the probability of extinction) – the 
number of species in the region exceeds 250 individuals, and there are no statistical 
forecasts of the risk of its extinction. Thus, the only criterion for the application of which is 
possible is C (limited numbers). 

Since the abundance of a species in known localities is, as a rule, up to 30 partial shoots, 
it can be assumed that its total abundance in the Samara Oblast does not exceed 500 
generative individuals, which corresponds to criterion C of the EN category (Disappearing). 
Within criterion C, the species corresponds to indicator "i" of condition "a" of subcriteria 2, 
which indicates the absence of Iris aphylla populations in the region consisting of more 
than 250 generative individuals, as well as indicator "ii", according to which 90–100% are 
in one micropopulation  of generative individuals. 

The initial assessment of the threat of extinction of Iris aphylla in Samara Oblast 
allowed obtaining the EN C2a (i,ii) category. At the same time, most localities in the region 
are situated on the right bank of the Volga river and only one in the left bank. There is a 
high probability that the study area is periodically carried out unhindered migration of 
diasporas from conspecific populations of the neighboring Ulyanovsk Oblast – in fact, a 
single natural complex, that is, there is a "rescue effect", as a result of which the threat 
category can be lowered to VU "Vulnerable". Thus, Iris aphylla in Samara Oblast has a 
category of threat: VU C2a (i,ii). The species is protected on the territory of only eight 
natural monuments of regional significance, which may be the reason for the deterioration 
of the conservation status of the taxon. 

4 Conclusion 
Application of the criteria and rarity categories of the IUCN Red List made it possible to 
identify the status of Iris aphylla at the regional level (in Gomel Oblast of Belarus and 
Samara Oblast of the Russian Federation). In both cases, the species under investigation 

3

BIO Web of Conferences 24, 00075 (2020) https://doi.org/10.1051/bioconf/20202400075
International Conferences “Plant Diversity: Status, Trends, Conservation Concept” 2020



was rated VU Vulnerable. The resulting categories reflect the specifics of regional 
conditions affecting populations. 

We are aware of only three regions in Eastern Europe that evaluated the regional status 
of the rarity of Iris aphylla: the Caucasus (under the name Iris furcata Bieb., Category NE) 
[23], the Krasnodar Krai (under the name I. furcata, EN; A2ac; B2ab (iii)) [24] and the 
Republic of Mordovia (NT; C2a (i)) [21]. We hope that this work will draw the attention of 
researchers to assessing the status of rarities of Iris aphylla in other regions, which in the 
future will help to more accurately determine its category in the European Red List of 
Vascular Plants. 
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