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Abstract 
Perennial grasses of the genus Ferula L. 1753 plays an important role in the ecosystems 
of Central Asia. They are among the most common and prominent plants in various 
ecosystems in this region. Since their main route of distribution is seeds, the production 
of seeds that depend on pollinators is crucial to maintaining biodiversity in the region. 
Our research focuses on studying the pollinators that help these plants reproduce. In 
this article, we aim to explore the relationship between Ferula plants and the species of 
hoverflies that act as their pollinators [1]. We conducted our research in Central and 
Southern Uzbekistan. We have captured 93 species of hoverflies belonging to 33 
different genera that visit the flowers of six Ferula species using a standard 
entomological net. Our research shows that the species and abundance of these flies 
vary among different Ferula species. These differences are influenced by factors such as 
plant diversity, inflorescence shape, and height. 
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Introduction 
The genus Ferula L. includes perennial grasses widespread in Central Asia [2]. One of the 

features of this genus is that a significant part of the species in it are monocarpic 

(flowering and seed formation occur only once during its ontogenesis) [3]. The main 

importance of representatives of the genus in the national economy is associated with 

the resin obtained from it [4]. Nurseries where Ferula is grown have been established in 

Uzbekistan in order to bring the production of this resin to an industrial scale, 9 species 

of the genus are listed in the Red Book of Uzbekistan and taken under protection [5]. 

The Ferula blooms, forming a large yellow or white inflorescence that attracts a large 

number of insects. The fact that many members of this genus are monocarpic shows 

how important the role of natural insect pollinators is for the preservation of their 

natural populations, as well as for the productivity of nurseries [6]. The volume of 

research on the entomofauna of this genus is small. In Uzbekistan, these studies have 
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been conducted with respect to the entomofauna of F. assa-foetida in the conditions of 

Kyzylkum [7], [8]. Entomofauna of F. kuhistanica were studied in the Zarafshan range 

[9], [10], [11] and in the conditions of the Hissar range [12]. In this study, we tried to 

analyze the relationships of some species of the genus Ferula with representatives of 

the family Syrphidae, that is, with family [12], which are the most diverse and important 

pollinators among Diptera. It turned out that the fauna of pollinators of different Ferula 

species differ at different taxonomic levels.  

Method 
The research was conducted mainly in the Central (Jizzakh, Samarkand, Navoi, and 

Bukhara) and Southern (Kashkadarya and Surkhandarya) regions of Uzbekistan. The 

study took place in deserts, foothills, mountains, and subalpine areas at altitudes 

ranging from 150 to 3,400 meters above sea level (Figure 1). The species of flies collected 

were determined, their number was calculated, and a collection was assembled. Insects 

were captured using a standard entomological net as they landed on or flew around a 

Ferula inflorescence. In total, more than 700 samples of hoverflies were collected and 

processed during the study. The species was determined by the second author using the 

determinants of Barkalov and Peck [13], [14] and Stackelberg [15]. The collected beetle 

collection is kept in the entomological collection of Samarkand State University. 

Diagrams created by Origin Pro software.  

  
Figure 1. Studied Ferula species and their distribution areas 

Results and Discussion 

Results 

In total, 93 species of hover flies belonging to 33 genera were found in the collected 

material. Most of them belong to 2 subfamilies Eristalinae (48 species) and Syrphinae 
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(43), while only one species of the Pipizinae subfamily (Pipizella mesasiatica) has been 

recorded. 

It is known from the results of studying the anthecology of individual plant species that 

pollination efficiency is influenced not only by the number of pollinators, but also by 

diversity, that is, the higher the diversity of pollinators, the more effective pollination 

[16]. We found that representatives of 13 tribes are associated with the studied plants. 

(Figure 2) Tribes differ in the number of species, as well as in the abundance of 

individuals. Some fungi, such as Syrphini, being diverse (28% of the total number of 

species belong to this tube), account for only 10% of the individuals visiting the Ferula. In 

contrast, the genus Paragus accounts for 8% in terms of species diversity and 18% in terms 

of abundance of individuals. This condition is also observed in the Chrysogasterini and 

Cheliosini tribes. 

According to the results of observation of some species associated with hover flies, it 

can be said that among them, F. kuhistanica turns out to be the most attractive for hover 

flies. 53 species of hover flies belonging to 23 genera have been recorded on this plant. 

Next comes F. tadshikorum, 45 species of hover flies have been recorded in the 

inflorescences of this species, which belong to 22 genera. Widespread in desert and 

xerophilic regions, F. assa-foetida, although found in biotopes with low diversity, attracts 

relatively more species due to the fact that it is an extremely prominent element of 

these biotopes. 31 species of hover flies from 15 genera have been recorded in the 

inflorescence of this plant. F. samarkandica, F. kokanica and F. dshizakensis, 34, 17 and 22 

species of hover flies have been recorded, respectively. The differences in them are 

obvious when analyzing the composition of pollinators according to the tribes noted in 

these Ferula species (Figure 3). 

 
Figure 2. Species richness and species abundance of Ferula polllinator hover flies tribes 
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Discussion 
The analysis of the collected material showed that the composition of diptera 

pollinators of species of the genus Ferula is largely related to the characteristics of the 

altitude zone and the biotope in which the plant grows, and it cannot be unequivocally 

said that there are diptera pollinators that depend on a particular plant species. It has 

been observed that the same insect species can occur in all ferule species found in 

different high-altitude areas and in the same biotopes. 

Species of the genus Ferula L. They are quite common, they are found in almost all steep 

regions, as part of a diverse group of plants. The distribution of species of the genus 

Ferula by altitude zones proposed by K.Z. Zakirov (1962) are as follows: F. kokanica in 

mountainous and pasture areas, F. assa-foetida in desert, foothill and mountainous 

areas, F. tadshikorum in foothill and mountainous areas, F. kuhistanica in foothill, 

mountainous and subalpine areas, F. dshizakensis in foothills and in mountainous areas, 

F. samarqandica is distributed in foothill, mountainous and pasture areas [17].  

 
Figure 3. Distribution of pollinators by tribe in different Ferula species 

The species of hover flies noted in them also correspond to these regions. For example, 

representatives of the genera Ischiodon, Eristalinus, Mythropa characteristic of deserts, 

tugai and other lowland areas are found only in F. assa-foetida [12]. The genus 

Rohdendorfia, characteristic of high-altitude areas, was recorded only in F. tadshikorum, 

which grows at high altitudes [18]. Differences in pollinator hover flies between F. 

kuhistanica and F. samarqandica distributed at relatively similar heights can be explained 

by morphological differences between these plants. Inflorescence F. kuhistanica 

consists of large dense inflorescences, as a result of which it seems to attract insects 

more [18], [19].  
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Conclusion 
Thus, the taxonomic composition of the fauna of syrphid pollinators of different species 

of the genus Ferula is influenced by the shape of the inflorescence and the nature of the 

biotope in which these plants grow, due to the climatic conditions of the area. 
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