Report on the implementation of research work on the topic (Conservation and restoration of the population of endangered species butterfly – Euchloe tomiris Christoph, 1884 in Tajikistan within the framework of the Mohamed bin Zayed Species Conservation Fund (project: 220530454)
Performers: 
Abdulaziz Davlatov (PhD) Senior Researcher at the E.N. Pavlovsky Institute of Zoology and Parasitology, National Academy of Sciences of Tajikistan – Project Manager
Hyramjon Khayrov (PhD) Senior Researcher at the E.N. Pavlovsky Institute of Zoology and Parasitology, National Academy of Sciences of Tajikistan – Executor.
The duration of the project. The project was designed for a year, that is, for 2023, but due to the fact that this species has not been found in two other distribution points in the Babatag and Tyutau Ranges, as indicated in the literature, we intend to continue this project for the next 2024.
Financing. The project was supported and funded by the Mohamed bin Zayed Species Conservation Fund. The project amount was $3,000.
Abstract. This study is devoted to one of the rare, endemic and locally widespread butterfly species of Tajikistan. This butterfly is distributed in southwestern parts of Tajikistan with a fragmentary population. Due to its low population, this butterfly was included in the Red Book of the Tajik SSR (1987) and the Red Book of the Republic of Tajikistan (2017). The research was mainly focused on biology, ecology, the state of the population and habitat of the species, as information in these areas is very scarce. A detailed date on the population status of this butterfly for 2023 in Tajikistan is provided. Found that the number of butterflies within the habitat is very low and there is no tendency to recovery. This is mainly due to continuous human activity, such as grazing in the habitats, the use of land for agricultural purposes, as well as the biology of this butterfly (Univoltine).    
Introduction
Butterflies are an essential component of various natural ecosystems and serve as one of the traditional objects in conducting environmental monitoring of regional fauna. Recently, due to the active development of land by humans for the purpose of economic activity, the habitat of many insect species has decreased, while endangering populations of rare and local species. Those species that have a local distribution are most at risk, and such species in Tajikistan include the butterfly Euchloe tomiris, belonging to the family of Pieridae. E. tomiris is a representative of the genus of Southern Palearctic origin with a small number of species (Kreizberg, Legezin, 1997). Due to the disparity of populations and low number, this butterfly was included in the Red Books of the Tajik SSR (1987), the Red Books of Tajikistan (2015) and the Red Books of Uzbekistan (2009). It should be noted that over the past many years there has been no reliable data on the state of the population of this butterfly in the areas of its distribution, including Tajikistan. Therefore, it was necessary to conduct a monitoring study to clarify the current state of the E. tomiris population next to other rare species of butterflies in Tajikistan. Clarification the state of the population of this species is important, since these data will serve to compile the third edition of the Red Book of the Republic of Tajikistan. Since the Red Book is a permanent document, the animal or plant data contained in it needs to be updated.
Materials and methods
The material for this report is served the author's data obtained in the period 2023 in southern part of Tajikistan, where inhabit this species. The material was collected from March to April, that is, during the flight of butterflies. The brevity of the summer period lies in the fact that this butterfly gives one generation per year (Univoltine). The collection of butterflies was carried out using an entomological net and the collection was performed twice a day: - the first from 9 to 10 o'clock in the morning and the second from 2 to 3 o'clock in the afternoon. Using this method allows to realistically assess the state of the butterfly population.  To collect the material, the method of collecting butterflies according to the transect (Sevilleja et al., 2019), as well as the method of selective fishing during routing account   per unit of time proposed by Kuzyakin and Mazin (1984) was used.  In addition, a point system to estimate the number of species such as Kuzyakin and Mazin was used (1984). The state of the habitat of the species was assessed visually and during the study, all factors negatively affecting the state of the habitat were recorded.   
Study area
The studied area (Tabakchi ridge) with an area of about 2 km2 and an altitude of 800-1350 m above sea level, is located in the Vakhsh Valley of Southwestern Tajikistan, 14 km northeast of the Bokhtar city and 114 km southeast of the Dushanbe city.  It is located on the right bank of the Vakhsh River.  The average January temperature according to long-term data is 2 ° C, but the absolute minimum for the entire region does not fall below 22 ° C, and the temperature of the hottest month (July) reaches 31 ° C on average, the maximum is above 40-46 ° C (Musoev, 2018). The area under study is a hilly foothill with sparse vegetation. The Cymatocarpus popovi Botsch., which is considered a food plant for caterpillars of this species, was observed here. Due to climatic conditions, pits and ravines of various shapes, both in length and width, have been formed in these foothills for many years. The xerophytic vegetation is typical throughout the study area. This place is mainly used as a pasture.
Results
Thanks to this grant, we were able to make expeditions in Southwestern Tajikistan with the aim of clarifying the current state of the population and habitat of the target species, as well as factors negatively affecting its number and habitat. During the research, it was found out that the habitat of the target species is most affected by the anthropogenic load, that is, cattle grazing by local residents. Therefore, the butterfly prefers steep cliffs most of all, since this place is little accessible to cattle. But for small cattle, visiting places such as steep cliffs do not provide any difficulties. It is the grazing cattle that negatively affects the number and habitat of the target species, since this butterfly is an univoltine and its number is not restored at the expense of other generations. These animals destroy not only the food bases of the caterpillars of this butterfly, but also the caterpillar itself, since during the day they bypass a large area, at the same time trampling the caterpillars.
Taking into account these threats, we have developed a plan to preserve this butterfly. The data on biology, ecology, population status, limiting factors are presented below, as well as measures to protect the population of this species.


Morphology
The E. tomiris butterfly is small in size, the wing length is 10-15 mm in males and 15-20 mm in females. The wingspan of the male is 10 mm, and the female is 20 mm. Both males and females have a whitish coloration, and barely greenish shades are noticeable at the base of the wings. The discal spots of the female are wider than of the males. The apical spot is black, in the female it reaches the medial1. On the under sides of the wings, the same drawings are noticeable as on the upper one, the background of the front wings is slightly lighter, and the hindwings.  
1. Distribution. E. Tomiris is distributed in the southwestern part of Tajikistan (the western slopes of the foothills of Tabakchi). Information about the presence of butterflies in the Babataga, Aktau and Karatau mountain ranges requires additional research.
2. Habitat. The habitat range is limited. The main habitats are exposed loess and small cliffs, as well as hilly foothills with sparse grassy vegetation. Butterflies strictly adhere to their habitats and are rarely found outside of it. This is primarily due to the spread of caterpillar forage plants. The area of distribution of E. tomiris covers an area of about 2 km. Meets at an altitude of 470 – 580 meters above sea level.
3. Ecological features. The biology and ecology of the target species were studied in detail. Found out that the E. tomiris in the conditions of Southwestern Tajikistan develops in one generation. Flight and egg laying takes place in March-early April. The caterpillars hatch in mid-April, and pupation takes place at the end of April. Overwinter at the pupal stage in the basal part of the forage plant or plant residues. The caterpillars feed plants Cymatocarpus popovi Botsch. The butterflies fly together with other butterflies of the family Pieridae, such as Zegris fausti and Pieris rapae, but the numbers of both these species outweigh E. tomiris several times.
4. Population. The distribution of the species is very limited. In the flight period the number of butterflies varies within the habitat. At the beginning of the butterfly's flight, it appears in noticeable numbers (8-10 individuals in accounting on the transect on a 1 km long section), and in the middle and end of the summer period, the number decreases sharply (to 1 individual). Due to the limited habitat area, the species as a whole remains rare. There is a tendency to reduce the habitat and number of E. tomiris, and if the necessary measures are not taken, it is likely that this process will only accelerate in the future.
5. Limiting factors. Habitats are limited and continuously reduced as a result of human economic activity (plowing land, grazing livestock, building houses). Monophagy, which is associated with strict attachment to its biotope and one-year development (Univoltine), can also affect the state of populations of this butterfly.
6. Conservation measures. To create a network of entomological sanctuaries with the complete exclusion of grazing in the characteristic habitats of this species. An interview should be conducted with local residents about the importance of preserving the habitat of this butterfly. It is also necessary to conduct annual monitoring to assess the condition of its population.
It should be noted that during our research it became clear that the populations of E. tomiris are under great threat. Since on biology and ecology, as well as the state of populations of this butterfly, were very scarce, appropriate measures to preserve its population were not developed.  Thanks to the financing of the project, we were able to collect huge data on all aspects that will serve to develop appropriate measures to preserve the population and habitat of this butterfly, which can prevent further extinction of the species from our fauna.   
The only problem is that we have not data on two other populations of E. tomiris, noted in the literature on the Aktau and Babatag Ranges in southern Tajikistan. These data are necessary for a general understanding of the state of this butterfly population in Tajikistan and the preparation of a scientific article in a peer-reviewed journal. This year we have not been able to detect and study populations of this butterfly in these two ranges. Therefore, we intend to continue the project for next year (2024) and for this purpose, we respectfully ask the Muhammad bin Zayed Foundation to provide us with financial assistance for the next year, if possible.       
Conclusion
The result of our project has made a huge contribution to the conservation of biodiversity in Tajikistan, especially the conservation of the E. tomiris population. The results are listed below:   
1. The biology and ecology of this butterfly were studied in detail, and the state of its population was also clarified. All these data are served for the inclusion of this butterfly in the new edition of the Red Book of the Republic of Tajikistan.
2. The area of the habitat of this butterfly, also factors negatively affecting the state of the population and the habitat of the species as a whole were clarified. All these data served to create a further plan for the conservation of the population and habitat of E. tomiris.
3. Together with the staff of the Committee for the Protection of Nature in this region, a plan was created to preserve the habitat of E. tomiris. The area of E.tomiris habitat within 2 km2 and its surroundings has been recognized as a protected area. From now on, economic activities such as cattle grazing, plowing land and building houses are prohibited in these territories. Of course, the measures we have taken will help to restore the number of E. tomiris and protect its population from extinction. 
4. During our research, new butterflies were discovered for the fauna of Tajikistan Satyrium nikiforovi Weidenhoffer (Lepidoptera: Lycaenidae). A paper was prepared about this discovery and submitted to the English journal – Entomological Monthly magazine. The paper was accepted by the editorial boards of the journal and is currently in print. 
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