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Abstract  Ferula varia (FV) is an important medicinal 

plant found throughout the Kyzylkum Desert and the 

Nuratau Mountain range. Ferula varia is a perennial 

herbaceous plant and a geophyte. Based on its seasonal 

development cycle, it primarily belongs to the group of 

ephemeroids—perennials characterized by a short growth 

and development period during favorable conditions, 

followed by a long dormant phase during unfavorable 

seasons. Our research was conducted in 2023-2024. The 

article provides information on the natural reserves, age 

structure, and seed productivity of Ferula varia species 

distributed in Central Uzbekistan. During the study, five 

local populations of the species were examined, and the 

status of its natural resources was assessed. Local 

populations have been observed to be typical of left-side (1, 

2), centralized (3, 5), and bimodal (4) types. The 

characteristic spectrum for the plant is centralized, with 

flowering typically occurring at 5-8 years of age. In dry 

years, this duration is slightly extended. The flowering 

period lasts 8-12 years. The plant's large life cycle can last 

up to 25 years. A significant disparity in the potential seed 

productivity of the species was observed, ranging from 924 

to 9,920 seeds. The actual seed productivity was found to 

range from 574 to 7,750 seeds. The productivity ratio of the 

species was observed to range from 60% to 90%. In natural 

conditions, the plant recovers in 2-3 years. From a total 

area of 23.0 ha with a reserve of Ferula varia in the Nurata 

district, the volume of raw materials that can be harvested 

in 2024 was estimated to be 0.436 tons. From a total area of 

40.0 ha with a reserve of Ferula varia in the Konimex 

district, the volume of raw materials that can be harvested 

in 2024 was estimated to be 0.511 tons. 

Keywords  Ferula varia, Desertification, Age 

Structure, Seed Productivity, Medicinal Plants, Nurata 

Ridge, Kyzylkum Desert 

1. Introduction

Currently, the utilization of resource-important species, 

the assessment of the status of their populations [1], and 

their scientific study are among the key tasks [2]. This 

issue is especially important in the sharply continental 

environment of Central Asia [3]. Ferula L. is a plant of 

significant importance, used for its essential oils, fodder, 

medicinal properties, honey production, starch 

preservation, aromatic qualities, nutrition, and various 

technical applications. Representatives of this genus are of 

particular value [4]. On Earth, there are 185-200 species of 
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the Ferula genus, with 106 species found in the 

Commonwealth of Independent States (CIS) countries, 105 

species in Central Asia, 63 species in Uzbekistan, more 

than 50 species in the Western Tien Shan, around 60 

species in the Pamir-Alay range, and 33 species in the 

western Pamir-Alay range [5] [6]. 

Ferula L. species have long been considered a source of 

medicinal tar. In Eastern countries, these substances have 

historically been known by various names, including 

ammoniacum, kinna, asafetida, sapagen, galban, sumbul, 

and others, and were used to treat various diseases [7]. 

Currently, up to 4,000 tons of tar are produced and utilized 

annually for various purposes in countries across the Asian 

continent, including Iran, Afghanistan, India, China, 

Mongolia, and others. 

Ferula L. essential oils and tar, found in various species, 

are used in the treatment of a wide range of diseases, 

including asthma, tuberculosis, cholera, diabetes mellitus, 

edema, thrush, liver conditions, paralysis, gastritis, 

atherosclerosis, tumors, dermatitis, toothache, eye 

infections, and purulent wounds [8]. Many species of 

Ferula L. contain coumarins, lactones, and complex esters, 

which exhibit a broad range of pharmacological properties, 

including chemotherapeutic, antibiotic, antiallergic, and 

bile-promoting effects [5]. 

In the Western Pamir-Alay range, species such as F. 

kuhistanica Korov., F. diversivittata Rgl. et Schmalh., F. 

foetida (Bunge) Regel, F. penninervis Rgl. et Schmalh., 

and F. tadshikorum M. Pimen. also possess these beneficial 

properties [5]. 

Ferula varia – is a perennial, ephemeroid plant. It is 

described from the desert between lake Kochkan-su and 

Arys. The species distribution area encompasses Central 

Asia, including the countries of Uzbekistan, Kazakhstan, 

and Kyrgyzstan. In Uzbekistan, this species is found in 

Karakalpakstan, as well as the Bukhara, Navai, and Jizzakh 

regions. Specimens held at the National Herbarium 

indicate that early herbarium collections of the species 

were made from the Pistalitau area in 1911 by Dimo et al. 

FV holds particular significance in desert landscapes, 

especially during the spring months. In some years, the 

species can occupy vast areas. 

The study of Natural resources, age status and fertility of 

Ferula varia, now distributed in Central Uzbekistan, is 

considered very important. 

2. Materials and Methods 

Our research was conducted in the Navoi region of 

Uzbekistan. During the studies, 5 local populations of the 

species were isolated. The main distribution of the species 

is the areal distributed at elevations of 423-1470 m above 

sea level. The province is seismically located in a zone 

with a magnitude 7 earthquake potential. Due to the 

Kyzylkum desert, the region experiences a sharply 

continental desert climate, characterized by long, dry, and 

hot summers. The average temperature in July ranges from 

27.2°C to 29.6°C, with temperatures rising to 60-70°C 

during heat waves. Average temperatures in January range 

from -1.9°C to -0.6°C. In deserts, grasslands, and oases, the 

climate is more moderate. Precipitation mainly occurs in 

the spring and winter, with annual rainfall ranging from 

125 to 282 mm. The growing season lasts between 177 and 

212 days [9] [10]. 

Phytocenological studies involving this species are 

conducted using standard geobotanical methods, with 

surveys typically carried out over an area of 100 m² [11]. 

Species identification and classification of their life forms 

rely on the comprehensive 10-volume work “Determinant 

of plants of Central Asia” (1968-2015) [12]. 

The names of plants are cited according to the following 

sources: Plants of the World Online [13], The Plant List 

[14], and IPNI [15]. 

The structure of senescent populations (cenopopulations) 

was studied using generalized methods. To conduct this 

study, at least three transects were established in each 

cenopopulation of the species [16]. Each transect was 10 

meters in length, and the number of individuals per square 

meter was recorded. The ontogenetic structure of the 

cenopopulations was determined by the proportion of 

individuals in different ontogenetic stages within the 

population. A bush is considered the basic unit of 

measurement. When describing the population structure, 

the characteristic ontogenetic spectrum of the species is 

referenced [17]. 

Ontogenetic groups, based on their distribution patterns, 

were categorized into four types: left-sided, centered, 

right-sided, and bimodal. The characteristic spectrum of a 

species is determined by its biological properties. 

To date, several methodological guidelines exist 

regarding plant raw materials and their research. In this 

context, recent studies have relied on these guidelines [18]. 

In the studies, yield indicators of the species were assessed 

by counting the areas (10x10 m plots) and determining the 

average yield of model bushes (relative to wet mass), as 

well as the average yield (relative to dry mass, 25%) as 

outlined in the methodological guidelines developed by 

Pupykina et al. [19]. In this approach, repeated calculations 

were carried out up to 10 times on 10x10 m² plots within 

the selected area. 

According to this method, the total number of bushes in 

the selected areas (10x10 m), the weight of a single bush 

(in grams), and the average number of bushes per 10x10 m² 

were determined. The data collected during field research 

were later analyzed under laboratory conditions. 

The age of the species within the selected field 

(including breeding and young individuals, i.e., their 

ontogenetic period and stages) was evaluated based on the 

classification system developed by Rabotnov (1960) [20]. 
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Figure 1.  Scheme map of the distribution area of Ferula varia in Navai region, Central Uzbekistan 

2.1. Study Area 

Our research was conducted in the Navoi region of the 

Republic of Uzbekistan (Figure 1). This region is 

botanically and geographically significant, with 1,561 

species recorded [21]. Studies on the distribution, 

ecological importance, some chemical components, and 

anatomy of various species have been carried out in the 

Navoi region [22] [23] [24] [25] [26] [27]. However, there 

is a lack of literature regarding data on the population size, 

natural resources, and fertility of these species. 

In this direction, a number of effective studies are 

carried out in Uzbekistan [28] [29] [30]. 

3. Result and Discussion 

In these populations, high vegetation was observed to be 

in the range of 14-23, and soil cover rates were observed to 

be in the range of 15-60%. The species has a coverage rate 

of 1-8%. While the highest was observed from the Aktau 

range, the lowest was recorded in the Auminzatau area 

(Table 1). 

3.1. Ontogenetic Structure of Ferula varia 

During the study, five cenopopulations of the species 

were identified and recorded (Figure 2). Based on their 

structural and spatial characteristics, these cenopopulations 

were classified into three distinct types: two 

cenopopulations (SP 1 and SP 2) exhibited features typical 

of the left-skewed (left-sided) distribution type; two others 

(SP 3 and SP 5) corresponded to the centralized 

(symmetrical) distribution type; and one cenopopulation 

(SP 4) displayed a bimodal distribution pattern, indicating 

the presence of two distinct age or size classes within the 

population. 

The cenopopulations characteristic of the left-sided 

spectrum were recorded in the whitish of the Nurota Ridge 

as well as in the cenopopulations around the small-scale 

area of the ridge. In 1 cenopopulation, it was observed that 

the proportion of virginil-stage tubers was around 48% and 

the proportion of yuvenil-stage tubers was around 26.6%. 

In this cenopopulation, the occurrence of bushes in the 

senile invasion was not observed. 2 in cenopopulation, the 

highest peak corresponds to the proportion of bushes in the 

yuvenil stage (40.9%). This cenopopulation was 

full-member and was noted in the next places as immatur – 

22.72, virginil – 18.18, generative – 13.63 and senile tuples 

4.54%. It was in both regions that the amount of fat during 

the year was at a normal level (120-180 mm), which 

allowed young bushes to develop freely. 

Cenopopulations, characteristic of the centered 

spectrum, were detected from around the axils of the 

Quljuktog as well as the Almambet well of the Auminzatog. 

It was noted that the proportion of bushes in the generative 
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stage in these cenopopulations is in the range of 40.09 and 

41.66%. It is known that this species is a monocarp plant, 

and it is noted that it blooms only once during its life. 

Cenopopulation, typical of the Bimodal type, was 

determined from the cenopopulation around the Sultanbibi 

well of the Quljuktog. In this senopopulation, the 

proportion of virginil and generative-stage tubers was 

found to be equal, ranging from 33.33%. It is known that 

the virginil stage of the species lasts the longest. In case of 

favorable conditions, their transition to a generative state is 

observed. According to Butnik et al., the virginil stage of 

the plant can last up to 8-12 years [25]. 

In assessing the modern state of the population, their 

demographic indicators occupy an important place. 

Table 1.  Characteristic of the area under study 

№ 

LP 
Location 

Geographical 

coordinates 
h, m Dominant species 

The number 

of species, 

pcs. 

General 

projective 

grass cover, % 

A projective 

cover of the 

species, % 

1 Nurata ridge, Aktau 
N 40,451034, 

E 65,774069 
1470 

Artemisia 

tenuisecta+Carex 

pachystylis+ Ferula varia 

15 30 8 

2 
Nurata ridge, 

Kichkinasay 

N 40,666389, 

E 66,538333 
1245 

Amygdalus bucharica+ 

Crambe kotschyana 
21 60 2 

3 

South -western 

Kyzylkum, Kuljuktau, 

Aktashli 

N 40,761532, 

E 63,728747 
423 

Salsola arbuscula + Ferula 

varia 
23 35 6 

4 

South -western 

Kyzylkum, Kuljuktau, 

Sultanbibi 

N 40,804033, 

E 63,789183 
452 

Artemisia diffusa+ Ferula 

varia 
19 25 3 

5 

Kyzylkum, 

Auminzatau, 

Akmambet 

N 41,149637, 

E 63,741147 
489 

Artemisia diffusa+Salsola 

arbuscula 
14 15 1 

Note: LP – local population; h, m - it has an elevation of above sea level. 

 

Figure 2.  Ontogenetic structure of Ferula varia 
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Transect results show that the proportion of tubers in 

senopopulations was observed to be in the range of 15-22. 

It was observed that the proportion of bushes in the area of 

1m2 is in the range of 0.6 – 1.1, and their ecological density 

is in the range of 0.85-1.46. While the highest figures were 

recorded in the Cenopopulations of the White - headed, 

Sultanbibi of the Nurota Ridge as well as the White-headed, 

Sultanbibi, the lowest figure was determined from the area 

of the Auminzatog. Analysis of demographic indicators 

makes it possible to assess the future status of the species. 

It is an important indicator for plants of resource 

importance. Through these indicators, the recovery 

dynamics of the species can also be analyzed. In a sharply 

continental climate, these indicators vary in some years 

(Table 2). 

Table 2.  Demographics characteristics of Ferula varia 

№ 

Number of 

individuals, 

pieces 

Density in 

1m2 cells 

Ecological 

density in 

1m2 cells 

Ir Io 

1 15 0.75 0.88 6.50 0 

2 22 1.1 1.46 6.0 0.04 

3 22 1.1 1.37 1.22 0.09 

4 21 1.05 1.23 1.85 0.04 

5 12 0.6 0.85 0.79 0.16 

Note: Ir – index recovery, Io – older index 

Alternatively, Ferula varia in most cases also shows 

lateral growth with the Ferula foetida species. The Ferula 

foetida has a large cattle influence on this species 

compared. The eating of this species seeds by livestock in 

particular was also observed. 

3.2. Seed Productivity of Species 

Although the potential seed productivity of the plant is 

considered high, the influence of a number of factors is 

considered great in their full formation. As noted above, 

regular cattle grazing, regular wind gusts in redcurrant 

conditions, and low rainfall in April-may cause the seeds to 

dry out and shed. The difference between the potential seed 

productivity of the species was noted to have a large 

disparity, ranging from 924 to 9,920 seeds. Their true seed 

productivity was also observed to be in the range of 

574-7750. The highest indicator was separated from the 

populations in the White foothills of the Nurata Ridge. The 

lowest was observed in the cenopopulation around the 

Akmambet well (mountain) of the Auminzatau. The 

difference between these cenopopulations is almost 10 

times different. The productivity ratio of the species was 

observed to be in the range of 62.12 – 80.61% (Figure 3). 

The mass of 1000 seeds is also lower in this species than 

in other species of the genus. In particular, the result of 

analysis on this subject indicates that their amount will be 

in the range of 12.2-20.1 grams (Figure 4). 

 

A 
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B 

Note: (A: PSP – potential seed productivity, RSP – real seed productivity B: PC – productivity coefficient). 

Figure 3.  Seed productivity of Ferula varia, n-10 

  

А                                                          B 

  

C 

Figure 4.  Seeds of Ferula varia (different populations, A, B – Kyzylkum desert; C – Nurata ridge) 
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3.3. Natural Resource Areas of Species 

The natural reserve of species determines their future 

potential significance as well as their condition. In order to 

assess the natural resources of the plant, the districts of 

Nurota (Aktau and Nurata range) and Konimex (Aktoshli, 

Sultanbibi and Akmambet) of Navoi region were covered. 

In each monitoring area, the number of individuals of 

different ages of the plant in the fields of 10x10-n=10 

counts, the weight of the phytomassas of the Earth top, 

which can be harvested as raw materials (wet and dry), 

were determined, according to which the yield indicators 

on the field by 1 and the annual (Figure 5). 

From a total area of 23.0 ha with a reserve value of 

Ferula varia in the Nurata district, the volume of raw 

materials that can be harvested in 2024 is 0.436 tons. From 

a total area of 40.0 ha with a reserve value of Ferula varia 

in the Konimex district, the volume of raw materials that 

can be harvested in 2024 is 0.511 tons. In comparison to 

the desert terrain, the mountainous terrain saw heavy 

vegetation. But in the desert region, the number of 

individuals is higher. (Figure 6). 

 

Figure 5.  Ferula varia number cells indicators 

 

Figure 6.  Natural resourse of Ferula varia 
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4. Conclusions 

In recent years, the progressive desiccation of the Aral 

Sea has led to profound ecological shifts across the Central 

Asian region, notably affecting the phenology and 

reproductive dynamics of native plant species. These 

alterations are most conspicuous in arid and semi-arid 

ecosystems, where vegetation is particularly vulnerable to 

climatic stressors. Species within the genus Ferula, which 

exhibit a high sensitivity to temperature fluctuations and 

other abiotic factors, serve as a compelling indicator of 

such environmental change. As ephemeral geophytes, 

Ferula species complete their vegetative cycle within a 

remarkably short timeframe, rendering them especially 

susceptible to deviations in seasonal conditions. 

Consequently, the ongoing climatic instability has 

markedly influenced both the demographic structure and 

seed productivity of these taxa, raising concerns about their 

long-term viability and conservation status under current 

and projected climate scenarios. 

Moreover, irregular and unregulated harvesting of both 

above-ground and below-ground plant parts contributes to 

additional stress on the population. Harvesting of roots and 

shoots during the growing season not only impairs 

photosynthetic capacity and nutrient storage but also 

reduces plant regeneration rates, particularly in perennial 

herbs. 

Given these threats, it is essential to conduct regular 

monitoring during April–May—the peak period for plant 

growth and fertilization. Monitoring should focus on 

documenting grazing intensity, reproductive output, and 

regeneration rates to assess population health. It is also 

recommended to implement enclosure experiments and 

phenological surveys during this time to collect baseline 

data for long-term conservation strategies. 
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