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Introduction  
 

Most of the territory of Uzbekistan, that is, more than 70% is located in arid and semi-arid zones, 

which play a key role in the socio-economic development of the Republic of Uzbekistan. 

 

The average altitude of arid territories is 200-400 m above sea level. The highest areas are 

represented by the hills of the ancient mountain systems in the Kyzyl Kum and reach a height of 

922 meters above sea level. The lowest points are in the Sarykamysh depression – 38 meters below 

sea level.  

 

The regional deserts feature a hot and continental climate; summer temperatures reach 40-44°C, 

in winter they may drop to -30°C, with possible blizzards and snowfalls. But most winters are 

mild. 

 

The average annual precipitation in the desert is within 90-140 mm. In semi-desert foothills the 

annual precipitation is 180-240 mm. The desert features constant winds, their speed averaging 2-

5 m/sec. Wind blowing faster than 4 m/sec carries sand particles, causing unfixed sands to move 

and re-shaping relief. Sheep grazing is suspended, when the wind is too strong (15 m/sec). On 

average, 11 days a year the wind is stronger than 15 m/sec in Kyzylkum.  

  

  
Figure 1: The average annual climate dynamics in Karakal District of Bukhara Province. Source: (https://ru.climate-

data.org/азия/узбекистан/бухарская-область/каракуль-25210/) 

 

There are five desert types identified in Uzbekistan:  

1. Sand desert;  

2. Clay (loess) desert;  

3. Gypsum desert;  

4. Stone desert (gamada);  

5. Solonchak (solonetzic, saline) desert.  
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Central Asian plains are formed by continental deposits. The mountains bordering the Central 

Asian deserts were the source of material carried by rivers to the plains. Sand deposits brought 

from the mountains by the Syrdarya in different periods of the geological history predominate in 

Kyzylkum.  

 

The territory of Uzbekistan is favorable for livestock breeding, and most of it, particularly its arid 

portions, is used for distant-rangelands livestock breeding – mainly for the breeding of karakul 

sheep. The use of the vegetation of arid rangelands for many centuries has led to a mutual 

adaptation of plants to grazing by ungulates, which function normally under optimal grazing 

conditions. 
 

For many centuries the rangelands of Uzbekistan have mainly been used for the breeding of the 

karakul sheep. Grazing is acknowledged as one of the basic and most important factors impacting 

the landscape shaping and vegetation forming processes in arid areas. The way and conditions 

rangelands are used impact the state, botanical composition, and nutrition quality of these 

rangelands, as well as the entire ecological situation in ecosystems they are a part of.  

 

Active use of vegetative resources in arid zones has led in some areas to malfunction of desert 

coenoses and transformation of ecosystems, impoverishment of vegetative composition and 

depreciation of fodder quality of vegetation in most of the rangeland.  

 

In Uzbekistan, most impacted are plants used as fodder, fuel and improvised construction material.  

 

Availability of fodder resources does not mean they can be used fully at any time of the year. 

Vegetation’s botanical composition plays a huge role in the proper feeding of livestock. Thus, 

cereal rangelands can most efficiently be used in summer, when animals prefer cereals; ephemeral 

plants can only be used in spring. Domestic animals feed on saltworts only in autumn and winter. 

Also, various animal species prefer different types of vegetation. Some rangelands can be used 

throughout the year, if grass growing on them can be eaten by livestock in all seasons.  

 

Differences in botanical and soil composition, climatic factors and water supply conditions make 

it necessary to use combinations of rangeland types that, if they are utilised alternately following 

a complex pattern, could provide sufficient fodder to all animals throughout the year and maintain 

the stability of the rangelands’ productivity.  

 

In livestock breeding, the above factors make it absolutely necessary to introduce a rangeland 

rotation system. However, rangeland rotation in Central Asian deserts and semi-deserts requires 

careful consideration of existing climatic conditions determining rangelands’ yield and often the 

availability of water. Unsystematic grazing leads to a sharp drop in rangelands’ productivity and 

sometimes even brings to a situation, when extensive areas may not be used for agricultural 

purposes for a number of years (Gayevskaya, 1971; Larin, 1960).  

 

Most of the rangeland areas in Central Asia demonstrate signs of overgrazing and unsystematic 

use leading to lower productivity and capacity and disappearance of the most valuable fodder 

plants.  
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Therefore, among steps to ensure rational use of natural rangeland feed resources, load regulation 

and balanced and timely grazing are crucial to maintaining biological equilibrium in pasturing 

coenoses, facilitate the restoration of vegetation after grazing and consequently achieve the highest 

productivity of rangelands.  

 

1. Research objectives  

1.1. Identify a pilot site.  

1.2. Analyze stakeholders.  

1.3. Specify the current state and capacity of natural rangelands in the region.  

 

 

2. Pilot site specifications  
 

The pilot site for the planned research was identified in Karakul District of Bukhara Province. 

Karakul District situated in the southern portion of Bukhara Province is one of the largest 

administrative units in the province, which includes 12 urban villages and 16 rural communities.  
 

According to the information provided by the khokimiyat (governing body) of the district (2019), 

the district covers an area of 868,533 ha, of which 510,052 ha are occupied by desert rangelands 

and 18,185 ha by agricultural lands. The population is 156,650 people. The district was founded 

in 1926. The administrative centre is Karakul, which initially was an urban-type village and was 

given the status of a town in 1980. The town features a railway station, which serves the section 

of the line connecting Chardzhou and Kagan. The town of Karakul occupies a part of an oasis in 

the lower course of the Zeravshan. A cotton ginning plant operates in the town. The name Karakul 

is of a Turkic origin and means ‘a black lake’ (https://tochka-na-karte.ru/Goroda-i-

Gosudarstva/10228-Karakulskij-rajon.html).  
  

 

https://tochka-na-karte.ru/Goroda-i-Gosudarstva/10228-Karakulskij-rajon.html
https://tochka-na-karte.ru/Goroda-i-Gosudarstva/10228-Karakulskij-rajon.html
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Map 1: Map of Karakul District, Bukhara Province 

 

3. Objects and methods of study  
 

Within this project, the object of study is the vegetation on rangelands in Karakul District. The 

vegetation was studied using methods proposed by Methodological Instructions on Geobotanical 

Study of Natural Rangelands in Uzbekistan (Tashkent, 1980).  

 

4. Results of personal studies  
 

To achieve project objectives 25 geobotanical descriptions were made in locations selected in 

conformity with identified pilot sites. To specify the biomass of ephemeral and ephemeroid plants, 

samples of plants were cut from 35 plots 50 x 10 cm in size and 10 plots 100 x 100 cm in size. To 

measure the productivity of trees and shrubs 90 plant samples were taken.  

 

4.1. Description of geobotanical study locations  
 

To achieve project objectives, 4 sites were identified within Karakul District, where samples were 

taken to analyse the current state and capacity of natural rangelands in the region.  
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 Map 2: The location of study sites  

 

 

4.1.1. Do’rmon village area 
(N39о34.931' E 063o54.515') 

Biotopes adjacent to the village are composed of medium-height sand dunes with psammophilous 

vegetation. Dominating species are the white saxaul (Haloxylon persicum), Calligonum (C. 

microcarpum and C. caput-medusae), Salsoa Richteri, Liceum turcomanica. Perennial herbs are 

represented by Alhagi pseudoalhagi, Smirnovia turcestanica. Plants from the genera Suaeda, 

Salsola, Henopodium and Euphorbia are common in depressions between dunes. The ephemeral 

synusia includes Bromis tectorum, Carex physodes, Eremopiru (E. buonaparti, E. christatum), 

Coelpinia linearis, heliotropes (Heliotropus spp.) and others.  

Situated near a human settlement, the studied sites show signs of big anthropogenic impact, such 

as overgrazing and the use of plants as firewood.  

 

 
Image 1: Rangeland near the Do’rmon village: medium-

height dunes (Picture: B. Mardonov) 

 
Image 2: Rangeland near the Do’rmon village: depression 

between dunes (Picture: B. Mardonov)

Legends 

Пункты обследования Study locations 

Каракульский район Karakul District 

Дороги Roads 
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4.1.2. Kizil Robot village area (N 39 o34.135' E 063 o58.254') 
 

On this study site, the material was collected in an area adjacent to the human settlement of Kizil 

Robot.  

 

Biotopes on this site are composed of sandy and pebbly deserts. The vegetation is represented by 

the white saxaul (Haloxylon persicum), Calligonum (C. microcarpum, C. sp.), Convolvuus 

hammada, Astragalus villosissimus, Alhagi pseodoalhagi. Ephemeral and ephemeroid plants 

include Carex physodes, Strigasella, Eremopyrum, Bromus tectorum, Remeria turcestanica, 

Ceratocephalus falcatus, heliotropes (Heliotropus), Papaver pavionini plants and others. Like the 

previous site, this one is also located near a human settlement and demonstrates signs of 

anthropogenic impacts, such as overall sparser vegetation and smaller trees and shrubs.  

 

 
Image 3: Rangeland near the village of Kizil Rabot in spring 

(Picture: B. Mardonov) 

 
Image 4: Rangeland near the village of Kizil Rabot in 

summer (Picture: B. Mardonov)

 

The images show how the vegetation on these sites is sparse and depressed. Ephemeral and 

ephemeroid plants are also weak and stressed.  

 

4.1.3. Site near Lake Maxonkol (N 39o 42. 131' E 063o 30. 322') 
 

The site is composed of medium-height semi-fixed sandy dunes with woody and shrubby 

psammophytes. Dominating plant species and plant association edificators are the white saxaul 

(Haloxylon aphyllum), Tamarix hispida, Salsola Richteri, Calligonum (C. caput-medusa, C. 

vicrocarpum, C. sp.), Zygophyllum sp., Convolvulus hammada, Astragalus villosissimus. In areas 

with a high level of overgrazing – in and near a sheepyard – ephemeral and ephemeroid plants are 

represented by Henopodium sp. (Fig. 7). Euphorbia occurs in territories adjoining the sheepyard 

area. In moderately grazed areas ephemeral and ephemeroid plants are represented by Carex 

physodes, Bromus tectorum, Strigasella, Eremopirum (E. christatum, E. buonaparti), Schismus 

arabicus, Ceratocephalus falcatus, Coelpinia linearis.  

 

Cattle, sheep and goats graze on this site. The overall situation about the rangelands on this site is 

stable: trees, shrubs and ephemeral plants are in satisfactory condition. According to the forestry 

organization responsible for this territory, animals graze in this area in spring and summer. Strong 
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winds cause sands to move about the area. We came across situations, when dirt roads were 

covered with dunes in summer.  

 

 
Image 5: Rangeland on the Moxonkul site: sheepyard 

(degradation stage 4 – highest) and adjacent area with 

Henopodium plants (Picture: B. Mardonov) 

 
Image 1. Rangeland on the Moxonkul site: rangelands 

typical of this site: shrubs, semi-shrubs and ephemeral plants 

on medium-height semi-fixed dunes (Picture: B. Mardonov) 

 

4.1.4.  Jigachi site (N39o 31. 345' E 063o35.451') 
 

The site is located not far from the Jigachi village and composed of medium-height dunes fixed 

with vegetation. Edificators and dominating plants are the white saxaul (Haloxylon persicum) 

(with occasional black saxaul (Haloxylon aphyllum) shrubs), Tamarix hispida, Calligonum, 

Astragalus villosissimus, Alhagi pseudalhagi, Convolvulus hammada, Acathophylum Bunge. 

Ephemeral and ephemeroid plants are represented by Carex physodes, Bromus tectorum, Coelpinia 

linearis, Eremopyrum) and other plants. 

 

 
Image 2. Rangeland on the Jigachi site: medium-height fixed 

dunes with shrubs, semi-shrubs and ephemeral plants 

(Picture: B. Mardonov) 

 
 

 

 

Image 8. Rangeland on the Jigachi site: medium-height fixed 

dunes with shrubs, semi-shrubs and ephemeral plants (Picture: 

B. Mardonov) 
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4.2. Productivity indices on the varying rangeland on the pilot site  
 

As was stated above, the vegetation productivity on the pilot sites was estimated according to the 

Methodological Instructions on Geobotanical Study of Natural Rangelands in Uzbekistan 

(Tashkent, 1980).  

 

To estimate the biomass of ephemeral and ephemeroid synusia, the plant samples were cut using 

frames 50 x 10 cm and 100 x 100 cm (on overgrazed sites) in size. Samples were taken repeatedly 

five times on each site. To establish the productivity of woody and shrubby vegetation the plants 

were counted on plots with fixed areas and samples were taken of each shrub species from every 

age group.  

 

Figure 2 below shows the results of ephemeral and ephemeroid plants productivity estimation.  

 

  
 
Figure 2: Ephemeral and ephemeroid plants productivity indices in different rangeland types in Karakul District 

 

The diagram shows that the highest productivity of ephemeral and ephemeroid plants is on the 

Moxonkul (3.4 centners/ha) and Jigachi (2.7 c/ha) sites. The lowest – on the Do’rmon site (1.7 

c/ha).  
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Figure 3: Annual growth of green parts of trees and shrubs in Karakul district, April 2019 

Data on the productivity of green parts show that in spring, the annual growth of woody and 

shrubby biomass was between 1.7 c/ha on the Kizil Robot site and 5.8 с/ha on the Jigachi site (Fig. 

3).  

 

 
 
Figure 4: Productivity of perennial woody parts of trees and shrubs in Karakul District, April 2019 

Figure 4 shows that the productivity of the perennial woody biomass of trees and shrubs in Karakul 

District ranges between 3.3 c/ha on the Kizil Robot site and 14.2 ha on the Moxonkul site.  
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Studies conducted in August 2019 show that plant biomass indices grow by summer. The results 

are given in figures 5 and 6.  

 

 
 
Figure 5: Annual growth dynamics for the green parts of woody and shrubby vegetation on the rangeland of Karakul District 

between April and late August 2019 

The growth of green parts was estimated at 55.9% on average, ranging from 24.1% on the Jigachi 

site to 87% on the Moxonkul site.  

 

 
 
Figure 6: Annual growth dynamics for the perennial woody parts of trees and shrubs on the rangelands of Karakul District between 

April and late August 2019 
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According to the figure, the woody parts also demonstrate growth. The average growth was 

estimated at 26.6% – from 4% on the Jigachi site to 66.1 % on the Kizil Robot site.  

 

5. Rangeland use level  
 

Overall, most of the studied rangeland sites are in satisfactory condition. Most degraded areas are 

(as usual) those around sheep yards (Image 5), where the soil is actually devoid of vegetation. Such 

areas, each within 1 ha in size, may be referred to as degradation stage 4 (sheep yards near Do’rmon 

and on the Moxonkul site). Territories adjoining them (with a potential radius of 1 to 3 km) belong 

to degradation stages 2 and 3. On the study sites such territories had a radius of up to 1 km.  

 

We also recorded degradation stages 1 and 2 on territories around villages – on the Do’rmon and 

Kizil Robot sites. The area adjacent to the Kizil Robot village was devoid of large saxaul shrubs, 

while the woody and shrubby vegetation was very sparse and overgrazed by livestock. These 

changes were detected on a territory 1-3 km in radius. Sand movement on the Moxonkul site should 

also be taken into consideration, since it may indicate an initial stage of degradation, if historically 

these sands were immobile. The vegetation in this territory is in satisfactory condition. The lands 

are managed by a forestry organization.  

 

The obtained data will enable us to analyse and estimate the capacity of varying rangeland in the 

region, but this information was obtained in the first year and may be regarded as preliminary. For 

more reliable results more research expeditions (at least three) are needed, since rangeland capacity 

indicators used in free range pastoralism depend on a variety of factors, such as climate change 

dynamics in different years and potential changes in weather loads on rangelands among others.  
 

 

6. Stakeholder analysis  
 

6.1. Grazing and keeping agricultural animals  
 

This section provides information on the current state of rangelands in the region, as well as their 

capacity and potential usage status. It also presents a preliminary calculation of people’s demand 

for natural resources offered by regional biocoenoses.  

 

As was specified above, according to the district cadastre, the total rangeland area in the region is 

510,052 ha.  

 

Rangelands on the territories adjoining pilot human settlements have the following areas:  

 

 Do’rmon village – 63 ha. 

 Moxonkul village – 50.2 ha. 

 Jigachi village – 5,000 ha. 

 

This information shows that rangelands are not equally distributed across village areas.  
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Most of the rangeland is managed by the State Forestry Department and the district’s 

administration (khokimiyat). People generally use the territories managed by the abovementioned 

organisations for grazing.  

 

Grazing in the territories controlled by forestry departments is based on licenses issued by the 

khokimiyat, which also specify the maximum permitted number of grazing animals. The licenses 

are issued on the ground of the resolution by the Cabinet of Ministers of the Republic of Uzbekistan 

No. 506 from 22.11.1999 on the approval of certain regulatory acts to protect the forests of 

Uzbekistan1. 

  

In Karakul District rangelands managed by the State Forestry Department cover an area of 

17,712.6 ha (as of 1 January 2019, Table 1).  

 
Table 1: Lands managed by the Karakul Forestry Department in 2019 (in ha)  

 Land type  Total area  Karakul 

District  As of 1 January 

2018  

 

As of 1 January 

2019  

 Total area 73,542.74 73,542.74 73,542.74 

1 Forest-covered areas  43,699.74 43,699.74 43,699.74 

 Artificial forest  8,542.34 8,791 8791 

2 Sporadic forest  6,004.9 7,294.9 7,294.9 

3 Nurseries 6.0 10.0 10.0 

4 Sparse forest 2,703.8 2,703.8 2,703.8 

6 Areas with felted trees 

prepared for planting new 

forests  

106.7 200 200 

8 Arable lands 2,5 2,5 2,5 

10 Rangelands 19,002.6 17,712.6 17,712.6 

11 Bodies of water 13 13 13 

12 Orchards and vineyards  24 24 24 

13 Roads 3 3 3 

14 Human settlements  47 47 47 

18 Other land types  1,929.5 1,832.2 1,832.2 

 

According to the forestry department administration, in 2020 licenses were issued for 1,379 head 

of livestock to be pastured on 14,161 ha of rangeland, including 204 head of cattle and 1,379 head 

of sheep and goats. Given that 1 head of cattle is estimated as equal to 6 head of sheep or goats, 

the result is that the number provided above is equivalent to 2,603 head of sheep or goats.  

 

                                                 
1 Note: Five grazing seasons are identified in Uzbekistan: spring season 1 from 16 February to 15 March 

(7.6%), spring season 2 from 16 March to 15 May – 61 days (16.4%), summer season from 16 May to 30 September 

– 138 days (37.8%), autumnal season from 1 October to 20 December – 81 days (22.2%), winter season from 21 

December to 15 February – 57 days (16.0%) (Gayevskaya, 1971).  
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To ensure the proper functioning of rangelands in arid areas (including sand deserts), grazing load 

must be 1 head of sheep or goats on 4 to 6 ha during one year. Data extrapolation results in 5.44 

ha per one head. This figure indicates that grazing on the forestry department rangelands is within 

the norm, particularly if we take into account that licenses are issued only for two seasons (spring 

and autumn), 3 months in each season.  

 

Also, according to forestry departments, different areas of rangeland are used in different seasons, 

depending on the vegetation they provide. Licenses are issued based on the standard of 4 ha for 1 

head of sheep or goats and 8 ha for 1 head of cattle. According to our observations, these standards 

are met.  

 

Farms and limited liability companies (LLC) also own rangelands. According to our socio-

economic survey, LLC were granted 2,760 ha of rangeland, farms – from 100 to 5,100 ha. 

Probably, animals graze on these territories throughout the year. LLC use the standard of 3 ha of 

rangeland for one animal.  

  

6.2. Firewood usage  
 

People’s demand for firewood was analysed on the basis of a survey in the Do’rmon village. The 

survey complemented ecosystem services study, which has been conducted by ICARDA. 

According to a survey we conducted in the village of Do’rmon in the course of our research, each 

family uses from 2.5 to 4.5 metric tonnes of firewood, depending on the size of the family. 

Currently, a number of families use liquefied propane in cylinders for cooking. Guzapoya (dried 

overground part of the cotton plant left after cotton is harvested) is traditional fuel used to cook 

meals and bake bread.  

 

The woody parts of woody plants (from plantations and natural areas), coal, kizyak (dung, mainly 

that produced by cattle, mixed with coal dust and shaped into large and flat rounds) are used 

traditionally to heat homes.  

 

The forestry department supplies households with wood left from regulated sanitary cutting to 

improve the condition of trees and shrubs, which consists mainly of dead parts of some plants, 

such as saxaul, tamarisk, Calligonum and some other species. The branches of trees, whose trunks 

have been used as construction material, the parts of plants left after sanitary cutting in orchards 

and so on can also be used as firewood.  

 

People sometimes are forced to collect wood from territories not far from human settlements, 

which has a negative impact on rangelands leading, in particular, to the degradation of woody and 

shrubby plants, when they consist of only small individuals and show lower annual growth, and 

resulting in sparse and depressed vegetation in areas around villages. Such processes can be 

observed in territories near the Kizil Robot and Do’rmon villages.  

 

People purchase a large proportion of firewood at markets. This wood is often of an unknown 

origin. It is possible that people collect it themselves to sell at a market.  
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7. Conclusions  
 

 Plant productivity indices obtained in the course of the research on pilot sites generally 

correspond with average indices demonstrated by rangelands in the arid zones of Central Asia 

(excluding areas adjoining villages, sheep yards and territories around them to a radius of 1-3 

km).  

 Sheep yard and village areas are the most degraded of rangeland territories in the arid zone. 

Though more degraded, the sheep yard territories are smaller in area and scattered about 

rangelands. Territories with degraded vegetation around human settlements may be much more 

extensive. 

 State forestry departments use the following norms for grazing licenses: 4 ha for one head of 

sheep and 8 ha for one head of cattle, which generally corresponds with grazing standards on 

the rangelands of arid zones. The license is valid only 3 months in spring and summer and 3 

months in autumn and is not valid at other time of the year. Also, different parts of the 

rangeland are used in different seasons, which is a rational approach to rangeland usage.  

 The government grants lands to farmers and livestock breeders for a period of 1 to 50 years. In 

this case, 3 ha of land will serve 1 individual of sheep or goat. We have not yet studied the 

issue of seasonal use of rangelands.  

 Most people use firewood to heat their homes in winter. In recent years much of the population 

have used liquefied propane to cook food. Electric power can also be used for that purpose.  

 Forestry enterprises provide (on a commercial basis) people with firewood left after sanitary 

cutting.  

 Currently, collection and marketing of firewood are not fully controlled.  

 

8. Recommendations  
 

Whereas the work carried out within the frames of this project yielded initial or preliminary results, 

and because the vegetation condition changes from year to year, which is caused by both climatic 

factors and anthropogenic impact, it is recommended that the vegetation on the rangelands should 

be studied for at least two more years to obtain more reliable results.  

 

At the same time, the use of rangelands by people, in particular, farmers and livestock breeders 

owning large numbers of agricultural animals, should be studied in more detail. The currently 

available information is still quite general.  

 

The following steps should be taken to reduce the anthropogenic impact on natural rangelands:  
 

 continue to build capacity in order to diversify land use of the local people, like 

www.fao.org/documents/card/en/c/cb0170en 

 the most effective step to reduce the load is to regulate livestock grazing, including through 

the development of alternate seasonal grazing patterns;  

 systematic monitoring of rangeland condition;  

 provision of relatively cheap feed for agricultural animals;  

 creation of additional fields to grow high-yielding forage crops;  

 introduction of cutting-edge technologies into livestock breeding, including the breeding 

of high-yielding strains of livestock capable of living in the local environment;  

http://www.fao.org/documents/card/en/c/cb0170en
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 raising of the awareness and knowledge of people involved in livestock breeding, in 

particular, farmers, herdsmen, livestock breeders and so on.  

 

Recommendations to reduce the pressure on woody and shrubby vegetation:  
 

 provide all people in the region with natural gas (some of the population use it already);  

 supply sufficient quantities of coal to eliminate firewood deficit;  

 organise regular supply of more efficient fuel to people, such as briquettes or pellets of 

wood production waste; in case of availability of sufficient quantities of raw material, local 

workshops could be created to produce these types of fuel;  

 ensure a more active use of the manure of domestic animals as fuel;  

 create plantations of rapidly growing trees and shrubs.  
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