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Land has always been of primary value for any nation. It is a source of 
food and livelihood. The size and quality of land constitutes a country’s 
wealth. The status of and changes in land management are one of the 
indicators of a country’s sustainable development.

Mankind’s activities have resulted in the loss of 40 percent of the 
world’s vegetation and one third of all fresh water on Earth. People pollute 
and use water resources thoughtlessly and exhaust fertile land. Mankind 
is losing its biosphere thinking that “the king can do no wrong”. In this 
way, the “man-nature” balance is deteriorating, along with the Earth’s 
capacity to sustain life. 

In 2001 the Earth’s population reached 6 billion people. Land covers 
around 149.1 million square kilometers, with land per capita totaling 
approximately 2.5 ha. However, nearly 70% of this land, such as ice 
caps, permafrost, rugged and steep mountains and deserts, cannot be 
used for agriculture. Two thirds of the remaining 30% of land can only be 
used for ranging. Therefore, only 10% of the Earth’s surface can be used 
for agriculture. Thus, in 2001 per capita arable land totaled just 0.25 ha. 
However, an estimated per capita 0.5-0.7 ha of arable land is required to 
support the current food consumption patterns of western countries. 

Land use has been a long-standing issue in Central Asia, with its 
arid climate and scarce water supply. People practiced sustainable 
land management in order to maximize agricultural benefits and, at the 
same time, conserve land, which was the most valuable resource and 
the main source of livelihood before industrial development. It is still of 
high importance for the development of any country. 

Agriculture and livestock breeding were the two key areas of land 

According to the UNCCD ad hoc expert panel on traditional knowledge, 
a common understanding is that traditional knowledge consists of practical 
(instruments) and normative (enabling) knowledge about the ecological, 
socio-economic and cultural environment.

Traditional knowledge is people centred (generated and transmitted 
by people as knowledgeable, competent, and entitled actors), systemic 
(inter-sectorial and holistic), experimental (empirical and practical), 
transmitted from one generation to the next and culturally valorised. This 
type of knowledge promotes diversity; it valorises and reproduces the 
local (internal) resources.

Official web-site of UNCCD 
(http://www.unccd.int/science/menu.php?newch=l42) 

1. Introduction



use. People accumulated traditional knowledge, enabling more effective 
food production, and learned how to manage environmental resources 
and conserve them for future generations. 

Growing population, lack of or ineffective management of arable and 
range land, as well as neglect of traditional knowledge all lead to land 
degradation and reduced fertility and, as a result, declines in plant and 
livestock yields. 

Early in the new millennium, facing such disasters as land degradation, 
global warming, deforestation, and ozone depletion we look back in 
an attempt to learn lessons in maintaining the natural balance. People 
were able to combat land degradation at the time agriculture started 
to develop, three thousand years ago. Local communities developed 
effective land and water management practices that proved themselves 
over many centuries, and many of which are still in use. However, very 
often political, economic or environmental changes have prevented 
people from continuing to use such practices, which could still be useful 
today. 

Today’s farmers use land for economic reasons. Many of them are 
former teachers, office workers and so on with little land use experience, 
knowledge and skills. Land and water saving technologies used in the 
Soviet times are now obsolete and require investment of capital, time 
and effort, which is impossible for small farmers. It also takes time 
and money to develop and introduce brand new technologies tailored 
to farmers’ needs. Therefore, turning to the knowledge of people who 
lived in harmony with nature, as well as to old, forgotten land and water 
management practices is coming to the forefront. Traditional technologies 
and local knowledge of past generations, fine-tuned over time, are worth 
looking at and may be one of the focuses of current agricultural policy. 
Such knowledge should be collected, while effective practices enabling 
long-term land use without impacting its quality and fertility should be 
consolidated and put into practice. 

Given the Earth’s growing population and growing need for plant and 
animal produce, farmers should learn agro-technical practices, allowing 
them to avoid negative impacts on land degradation. 

This publication looks at traditional knowledge of land and water 
use in desert and semi-desert regions of Central Asia. It is not a primary 
piece of research, but an attempt, based on materials provided by the 
five Central Asian countries, to overview the current situation, land use 
practices and prospects for sustainable land management in the Central 
Asia region based on traditional knowledge.



2. Land use in Central Asia 
2.1. Background

The five Central Asian republics, namely, Kazakhstan, Kyrgyzstan, 
Tajikistan, Turkmenistan and Uzbekistan, gained independence in 1991. 
They are now home to over 53 million people living on around 3, 882, 
000 km2. 

These Central Asian countries have long historical, cultural and 
economic ties. Their inland location creates common environmental 
conditions such as a continental and arid climate and also leads to similar 
land use practices. Rich land and mineral resources determine agricultural 
and industrial specialization of their economies. Agriculture, however, 
has been the prevailing sector: excluding Kazakhstan, some two thirds 
of the population lives in rural areas. 

In agriculture, plants (cotton, arable crops, etc.) and livestock 
breeding are developed. Dry and irrigated farming practices are common. 
Irrigated farming is practiced on the majority of land, which is situated in 
arid and semi-arid zones with precipitation insufficient for a stable yield 
of most crops. Kazakhstan with its vast dry-farmed land of crops is an 
exception: here, ineffective zonal lands of desert plains, sub-mountain 
and mountain lands are used for ranging. 

Table 1 sets out main parameters of land management in Central Asian 
countries as quoted in the 2006 National Reports on Implementation of 
the United Nations Convention to Combat Desertification. 

Table 1. Land in use in Central Asia,  mln ha

Extensive land use in the Soviet period and disorganized land 
management systems after the collapse of the Soviet Union resulted in a 
number of land degradation issues in Central Asia, over 80% of which is in 
the arid zone, with the majority of agricultural land degraded and suffering 
desertification to some extent – 66% in Kazakhstan, 85% in Uzbekistan, 
over 88% of arable land in Kyrgyzstan and 97.7% in Tajikistan. 

Types of degradation may vary depending on specific land use 
practices. 



Table 2 sets out core types of degradation in the Central Asian 
countries as provided in the 2006 National Reports on Implementation 
of the United Nations Convention to Combat Desertification.

Table 2. Degraded agricultural land, mln ha 

*  On the Status of Land in the Republic of Kazakhstan // Journal of the RK Land 
Resources Management Agency “Zemelnye Resursy Kazakhstana”  (Land Resources 
of Kazakhstan),  # 1 (40), 2007.

 ** Kyrghyz Republic National Report on Combating Desertification, Bishkek, 
2000

2.2.  Causes of land management problems 

All Central Asian countries have similar land management problems 
such as restructuring of agriculture, changed patterns of ownership, 
degradation of arable land, rangeland, hayfields and forest, shrinking 
usable land, legislative defects, lack of rural expertise, low land use 
awareness among new farmers and limited environmental awareness.

Factors causing degradation and the types of degradation are 
also similar. They include non-use of traditional land use practices, 
monoculture, wear and tear, as well as failure of irrigation and drainage 
systems accompanied by declining land reclamation, extensive animal 
farming, a growing livestock inventory resulting in overgrazing around 
human settlements and under use of remote pastures. All five countries 
experience increasing erosion processes, deteriorating fertility of arable 
land and resulting low crop yields. All countries have vast territories of 
rangeland in conditions of overstocking, requiring improvement.

The main cause of land degradation is increasing human impact, 
such as unsustainable, often thoughtless, and injurious land use. Also 
contributing are political factors such as changed patterns of ownership, 
agricultural reforms, legislative changes, mismanagement and so on. 

Climatic changes such as increasing aridity and frequent drought, 
combined with ineffective management also cause degradation of deserts 
and semi-deserts vulnerable to human impact in Kazakhstan, Uzbekistan 



and Turkmenistan. This resulted in the Aral Sea crisis, blown sands and 
so forth. 

Before 1917 arable farming was based on centuries-old traditional 
knowledge. However, everything changed, seemingly for the worse, after 
a vast economy was formed with centralized agricultural policies. Land 
degradation was a result of ineffective use of land resources and large-
scale changes that were often beyond direct land users’ influence. 

Consumer attitudes and the quest for profit have resulted in elimination 
of proven traditional technologies, often seen as old-fashioned. Such 
technologies included crop rotation, livestock breeding on pastures, 
etc.

There are a number of reasons behind the reduction in arable land. In 
all Central Asian countries arable farming began as monoculture (cotton, 
rice, wheat), which depleted the soil, while the use of heavy machinery 
disturbed soil structure. Uncontrolled use of mineral fertilizers and 
pesticides caused contamination of soil and water sources. Excessive 
irrigation using poor irrigation systems caused large scale water loss, 
salinization and water-logging of irrigated land. 

Dictated by a centrally-planned economy, increased irrigated 
land coupled with development of virgin and fallow land led to the 
development of barely usable or unusable marginal land, most of which 
is now abandoned. 

In addition to some positive results, irrigated agriculture caused many 
problems in Central Asia. In irrigated arid areas the main land degradation 
problems are associated with secondary salinization caused by high 
concentrations of soluble salts in irrigation water and lower soil layers. 
The Aral Sea shrank to one third of its previous size, following excessive 
use of the Amudarya and Syrdarya rivers for irrigation and ineffective 
water management across the basin. 

After the collapse of the Soviet Union, the Central Asian countries 
faced other land use challenges. After the redistribution of large state 
farms among multiple farmers and other owners, many irrigation and 
drainage systems were left without organized maintenance. This is one 
reason for the further decline in reclamation of irrigated land and changes 
in land structure. 

All Central Asian countries have faced the challenge of significantly 
decreased productivity and crop yields on irrigated land. Since 1990 
productivity of crops has decreased by nearly 48%, sugar beet by 52%, 
cotton by 39%, potato by 26% and vegetables by 34%. 

Only 50-70% of irrigation water reaches crops due to water loss 
in inter-farm and intra-farm irrigation pipes of 10-25% and 20-30% 
respectively. 



Mobile livestock breeding traditional for Central Asia (particularly 
in Kazakhstan, Turkmenistan, Kyrgyzstan, less so in Tajikistan and 
Uzbekistan) is conditioned by nature, as mobile pastures are the best 
way to conserve vulnerable desert and semi-desert ecosystems of arid 
zones. Changes were made after Central Asian states joined Russia: 
traditional methods were eliminated and new arable farming methods 
introduced, sometimes thoughtlessly. Shepherds lost most of their best 
summer pastures, while movement from pasture to pasture decreased, 
both in terms of distance and frequency.

 Collectivization of livestock in collective farms in the 1930s limited 
the use of seasonal pastures, which had an immediate negative impact 
on the total number of livestock. In 1941 distant pastures came into use 
based on the principles of nomadic livestock breeding, while seasonal 
pastures enabled an increase in the number of sheep. Simultaneous work 
was done to supply water for pasture purposes, which allowed better 
distribution of livestock across the area and, to some extent, avoided 
land degradation. 

In the 1950s, when virgin and fallow land was developed, the 
traditional form of land use was completely eliminated. Huge territories 
of Kazakhstan’s forest-steppe and steppe regions were ploughed up to 
cultivate wheat. Pastures were forced to move to unproductive land, 
mainly in desert and semi-desert zones.

In the early 1990s the pasture situation changed again. After the 
breakup of collective and state farms there was a new scheme for pasture 
use. Herds of farm animals were taken on by private owners. Distant 
pasturing was spontaneously replaced by a daily home-pasture-home 
scheme. Degraded rangeland grew fast around natural watering places 
such as rivers, streams, springs and lakes, and near human settlements. 
The lack of experienced shepherds with knowledge of traditional methods 
and good pasturing (e.g. “flock turning” on distant pastures, knowledge 
of pasture herbage, ability to manage feed capacity of pastures, protect 
them from trampling, etc.) has also contributed greatly to degradation 
of rangeland. 

The main factor contributing to degradation of pastures in all five 
Central Asian countries is ineffective management of grazing loads and 
feeding mass ratio. Such pastures have low productivity. Overgrazing 
affects degradation of soil and vegetation within 3-5 km around each 
settlement and watering place. This then leads to reduced productivity 
of impacted pastures, weeds, desertif ication and deteriorating 
biodiversity. 

If not managed effectively, growing livestock numbers can cause 
extensive degradation.



At the same time, on distant pastures, shaft and pipe wells, thousands 
of kilometers of water pipelines and energy supply lines have been 
abandoned or worn out with no reconstruction of bridges or roads 
carried out. In addition to natural renewal, abandoned remote pastures 
are affected by the growth of moss, poor growth of pasture plants and 
reduced feed capacity of pastures, i.e. undergrazing.

Thus, the Central Asia region is a classic example of arid and semi-arid 
zones with serious desertification challenges, where ineffective use of 
land and water resources has had adverse environmental effects, which 
affect natural ecosystems, the economic and social situation and the 
health of the population.

2.3.  Effects of ineffective land management  

In all Central Asian states land degradation affects the living standards 
and health status of the population, in particular, its disadvantaged and 
vulnerable groups. Major effects of land degradation include reduced 
productivity of farm crops as a result of arable land degradation, reduced 
effectiveness of animal husbandry due to degradation of rangeland, lack 
of fodder, and so forth.

Land degradation causes a wide range of survival issues in affected 
areas, the most significant of which is deteriorating public health due to 
malnutrition. Reduced livestock productivity when grazed on degraded 
pastures leads to reduced quality of meat and dairy produce and lower 
incomes of rural people. 

Declines in crop productivity caused by humus loss, erosion and 
salinization, as well as highly drought-vulnerable crops on non-irrigated 
farmland makes small farms unprofitable. Forest degradation limits 
lumber operations, cutting of wood and other forest resources. All this 
contributes to poverty of the rural population. As a result, rural people 
tend to migrate to urban areas or abroad in search of income-generating 
opportunities. 

The effects of land degradation increase the vulnerability and 
disadvantage of rural people, who are forced to use intensively already 
unbalanced land resources in order to gain short-term benefit. 

The main causes of constraints and barriers to sustainable land 
management lie in national policies, legislative and institutional 
frameworks, economic incentives, knowledge and potential of land users 
and administrations in charge, as well as a lack of research on land use 
monitoring and management. 

Currently, such issues as limited government support for agricultural 
producers, lack of funds for fuels and lubricants, obsolete facilities, 



deteriorating agricultural equipment, lack of floating capital, lack of 
infrastructure on seasonal, summer and winter, pastures are common 
across Central Asia. Another factor hampering sustainable land 
management is the lack of markets for agricultural produce. 

The economic implications of ineffective land management are 
difficult to estimate. They are, however, significant in all five countries. 
Thus, the Third National Report on Kazakhstan’s progress to the UN 
Convention to Combat Desertification estimates total annual costs of 
direct and indirect effects of land degradation at 93 billion tenge, which 
is around 6.2 billion US dollars, for Kazakhstan alone. 

2.4.  Using traditional knowledge as a way to reduce 
poverty and address environmental issues associated 

with unsustainable land management at the local 
level  

Rural poverty is strongly associated with unsustainable land 
management leading to reduced soil fertility and land productivity. 
Improving the long-term well-being of agricultural producers and rural 
communities is possible through improving land and natural resource 
management, which requires financial and other support. Discontinuance 
of public grants for agricultural needs after the breakup of the Soviet 
Union, lack of money and facilities on private family farms and farm 
enterprises, and growing rural poverty have undermined the capacity of 
the population to introduce sustainable types of economic activity. As a 
result, unsustainable agricultural practices have caused land degradation 
and reduced agricultural production and, as a consequence, increased 
rural poverty. It is a vicious circle. 

The deterioration and growing deficit of agricultural land require an 
immediate response. In this situation, in addition to new technologies 
to restore and sustainably maintain land fertility, the experiences and 
traditional knowledge that have helped to prevent land degradation for 
ages should be sought and promoted. 

Thus, for example, a new social and economic environment enables 
Kazakhstan and Kyrgyzstan to implement skills and traditions of pasture 
management that have been used successfully for centuries. These 
include seasonal use of pastures, choice of pasture, identification of their 
feeding capacity, mapping of potential wells and many other techniques. 
Turkmenistan can use the “flock turning” method, an environmentally 
friendly method that has been fine-tuned over many decades on desert 
pastures in sandy areas, passed on from generation to generation. 



Nowadays, it is almost impossible to revive traditional land use 
techniques in their entirety, and this is especially true of mobile livestock 
raising. Sustainable rangeland fertility, i.e. maintaining natural feeding 
capacity of rangeland, is a common issue for all Central Asian countries. 
One of the solutions to this can be to consider traditional forms of 
grazing such as joining herds for simultaneous grazing, joint use of 
land and watering holes, creating stock driving roads, etc. This could 
bring together a number of farms more efficiently, in terms of effort and 
finances. 

Currently, the retirement of marginal land used for crop production 
in northern Kazakhstan seems unavoidable. This should trigger more 
sustainable land management practices such as livestock ranging and 
use of ungulate animals. Traditional knowledge can help reduce pasture 
pressure and prevent pasture degradation. 

Today’s plant growing in Central Asia involves highly mechanical 
operations. However, it is difficult to expect good crop yields when 
requirements such as ploughing, sowing, watering, fertilization, and 
reclamation of arable land are all inadequate. As a result, private 
family farms engaged in cotton and other plant growing achieve yields 
inadequate to cover their costs. In some countries crop production is 
becoming unprofitable. 

New approaches are necessary to address the current crisis in 
agricultural production in Central Asia. One such approach may be 
turning to the proven methods practiced by our forefathers. In order to 
look forward, it is valuable to look back and reconsider traditional land 
and water use techniques.



3. Traditional knowledge 
for land and water1 management

3.1. History of the development of agricultural 
management (plant and livestock husbandry) 

in Central Asia

Arid climate, soil patterns and the biodiversity of pasture have 
historically determined nomadic cattle-raising as a unique lifestyle and 
form of environmental management. This form of extensively mobile 
livestock raising was based on seasonal use of pastures, thus preventing 
their degradation. Areas protected from snow storms and wind were used 
as winter pastures, those with rich vegetation and adequate water supply 
as summer pastures, snowless areas with exuberant spring vegetation as 
spring and autumn pastures and those with new bush and dwarf semi-
shrub shoots as autumn pastures. Such a system allowed the preservation 
of high productivity of rangeland and effective rangeland management 
over a long period of time. 

Archeological excavations in Central Asia show that as early as 
the Neolithic age, in addition to foraging, hunting and fishing, people 
also raised livestock. In the second millennium BC livestock breeding 
was complemented with grub-hoe planting. In the Iron Age (the first 
millennium BC) certain forms of husbandry were established. For 
example, steppe dwellers finally shifted to nomadic livestock breeding, 
while sedentary plant growing developed in the river valleys. In the Bronze 
Age the importance of plant husbandry grew, while in the Amudarya’s 
lower reaches irrigation facilities were created and fields graded. The 
populace of the river valleys and sub-montane areas bred livestock and 
plants using basic artificial irrigation tools, while in steppe and desert 
areas people hunted and bred cattle.

In the first century AD irrigation developed rapidly. In the slave-owning 
society (6th century AD) where agriculture was developing, grain and 
industrial crops, of which cotton was the most important, were cultivated. 
Plus, gardening and vine-growing were common. 

The development of irrigated plant growing was an important factor 
for statehood development. The hot, arid climate meant that local 
communities had to solve the issues of water deficit. Water was not 
a property, while water use procedures were defined by communities 
of land users and at the central level. Rulers were in charge of building 

1 In this publication only two aspects of traditional knowledge in water use are 
reviewed, namely, irrigation and livestock breeding.



irrigation facilities. However, maintenance of irrigation facilities was the 
physical and financial responsibility of water users. 

In mid-6th century AD Central Asia was invaded by large Turkic tribes 
conquering local communities engaged in nomadic cattle breeding. The 
life of the Turkic tribes residing in Central Asia over the 6-12th centuries 
was based on livestock breeding, primarily horses, sheep and goats. 
Camels and cattle were bred on a smaller scale. Turkic horses had 
minimum needs and were used to year-round grazing. Nomads trekked 
for a long time to reach seasonal pastures. Trekking routes developed 
over well-known river shallows, convenient mountain passes and pastures 
with abundant fodder and watering holes. Knowledge of herbaceous 
cover of certain areas in different seasons was necessary in order to use 
pastures.

Distribution of trekking routes and pastures was the main aspect of 
the nomadic pasture system that enabled effective functioning of the 
society. Established routes were only changed under important economic 
and political circumstances. 

In the 11-12th centuries some Turkic tribes shifted to plant growing. 
There were two traditional systems of plant growing in Central Asia, 
namely, dry and irrigated systems. 

The Mongols conquering of the Turkic tribes was associated with the 
demolition of productive forces following mass exterminations of people, 
destruction of irrigation systems and agricultural decline. In Semirechye 
(the current Balkhash-Alakol water basin), agricultural decline and 
widespread banditry transformed crop lands into rangelands. Long-term 
rule of the Mongol khans destroyed the sedentary plant growing culture 
in the Semirechye region. Nomadic livestock breeding became a major 
sector among local communities. 

The post-Mongol period of the 14-15th centuries was characterized 
by the union of nomadic and sedentary plant growing communities in an 
area that was named Turkestan in the 14th century. Nomads bred stock 
such as sheep, horses and camels. Non-nomads were engaged in dry 
and irrigated agriculture. 

In the 15-17th centuries Kazakhstan had routes and annual cycles of 
movement with seasonal changes of pastures (kokteu, meaning spring 
pastures, zhailau summer pastures, kystau autumn pastures and kuzdeu 
winter pastures). Each clan of consisted tens and often hundreds of auls 
(settlements) and moved within a traditionally defined geographical 
area. Similarly, seasonal use of pastures was a form of land use in other 
Central Asian countries, notably Kyrgyzstan and Turkmenistan, and to 
a lesser extent, Tajikistan and Uzbekistan. 

This era of irrigated agriculture dates back to 1800, i.e. just over 



200 years ago with a global total of only 8 mln. ha of irrigated land then. 
Rapid population growth was associated with increased need for food, 
development of rural infrastructure and growth of irrigated land. In the 
early 20th century the global total of irrigated land equaled 40 mln. ha, 
while by the late 20th century it had reached 270-28 mln. ha, which 
indicates an unprecedented interest in this important source of human 
life. Today, Central Asian countries have as much irrigated land in the 
Aral Sea basin as the whole world population did two centuries ago. In 
Uzbekistan irrigated land totals 4,300,000 ha, in Turkmenistan 1,704,100 
ha, in Kazakhstan 1,474,000 ha, in Kyrgyzstan 1,059,000 ha and in 
Tajikistan 504,100 ha. 

3.2. Traditional knowledge in cattle breeding

Nomadic cattle breeding 

The nomadic grazing system of livestock breeding is based on pasture 
rotation patterns developed over three thousand years without causing 
rangeland degradation even when numbers of livestock such as cattle, 
sheep and goats, horses and camels were at their highest. 

For example, nomads would never keep livestock in one place for 
a long period of time. Research shows that, indeed, spring-summer-
autumn grazing encampments rarely lasted more than 30 days. In 
certain years livestock was driven from one pasture to another even in 
the wintertime. 

The most valuable skill was local people’s ability to use water that 
was in deficit on pastures for livestock watering. Herders wintering in 
Moyinkum sands would go to the north “to get snow” in early spring. 
They would pass Betpakdala desert before the hot season while there 
were still rain water holes. In the summertime they would range livestock 
on steppe pastures of Sary Arka with adequate water supply, while with 
the first frosts they went back, moving “along snow”, which was the main 
water source. In November they would successfully reach their winter 
grazing grounds. 

With such use of pastures, the livestock provided high quality produce. 
Increasing mobility was a natural way to manage pastures effectively. As 
Vauzen said, it allowed herders to “skim the cream off” grass and enabled 
“selective gathering”, ensuring rich fodder for animals. This explains 
nomads’ need for great areas of rangeland. 

Scherbiny concluded that “Kazakhs are great botanists with a 
complex and diverse assortment of names to indicate different plants and 
excellent knowledge of the feeding capacity of each plant for different 



livestock in different seasons”. The following rangeland types define in 
Kyrgyzstan: 

• bozot – steppe pastures with Gramineae species;
• karaot – dark fodder represented by Artemisia terra-alba, 
Artemisia pauciflora, forage kochia (Kochia prostrata), Salsola 
rigida, Kamforosma marselinianum, Atriplex cana  and other 
subshrubs; 
• alazhamyr – steppe with galls of black alkali;
• ashshi – pastures on salinized soil;
• chubar – areas with multiple knaps where alongside grass 
vegetation meadow-sweet (Spiraea sp) and Caragana (Caragana) 
grow in lowland;
• karabaur – pastures on sidehills with wind-blown snow. 
Krasovski described the quality of rangeland and the art of nomads to 

manage rangeland as “two spring weeks are enough to fully rehabilitate 
winter-emaciated sheep and increase their weight up to 5.0-5.5 puds” 
(one pud equals sixteen kilograms). 

Mobility was an integral part of Kazakh livestock breeding in order to 
preserve pastures, provide livestock with cheap and nutritious fodder and 
increase numbers of livestock and quality of livestock produce.

Grazing is one of the most powerful factors affecting vegetation and 
is associated with changes in desert vegetation. Moderate grazing can 
have a positive effect, while overgrazing causes degradation of pastures. 
Grazing leads to changed vegetation cover on pastures. Moderate 
browsing and placement of seeds in soil ensure better rehabilitation of 
vegetation. The positive effects of moderate grazing can be achieved 
through soil loosening, timely seed placement and fertilization with animal 
manure. Negative effects of overgrazing are associated with excessive 
breaking of sand soil, causing barchan dunes, inadequate depth of seed 
placement preventing seeds from springing, plant degradation due to 
regular browsing and removal of new shoots. Lack of grazing affects 
pasture rehabilitation, in particular, in Karakum where pastures start to 
grow with ephemer moss that gradually pushes out grasses by catching 
dew and rain water. Eventually, soil is entirely covered with moss, which 
gives origin to the name Karakum meaning black sand, since dry moss 
is black between late spring through mid-autumn.

Winter mobility

Grounds for wintertime mobility of most Kazakh tribes included sandy 
areas with quite rich vegetation that were suitable for winter grazing of 
sheep, horses and camels. 



70-80% of sand pastures are covered by vegetation. Another 
distinguishing characteristic of sandy areas is that they stretch out in 
regular arrays of hills with deep hollow spots in between. This protects 
them from strong winds, drifting snow, and snowstorms even in the 
coldest winter months. Herders wintering in sandy areas could easily 
deal with juts2, which was not so bad in sands.

To winter, Kazakhs divided their summer auls into smaller units, since 
winter grazing with its scarce vegetation was associated with less comfort 
compared to summer grazing. Each winter camp had portable fencing 
made of whicker mats, wooden sticks of 8-10 cm diameter and 2-2.5 
cm in length (kora agash). These were put 3-4 steps away from each 
other resulting in a circle as spacious as was needed to embrace entire 
livestock. Sticks were tightened together with rope, to which mats were 
attached. Winter grazing was a complex process, which was managed by 
adult rather than adolescent shepherds with experience in determining 
the quality of pastures, potentially required relocation, etc. 

A flock of sheep tended to be no more than 400-500 head. Each 
hundred horses was managed by one horse wrangler. Horse catching 
was done using a kuruk, which consisted of a long stick of 4-5 m with a 
strap. One tail of the strap was attached to the stick’s tail and another to 
the middle of the stick, thus creating a large loop. The loop was thrown 
onto the horses neck, capturing the horse. 

Winter pastures were selected as early as summer or autumn. Nomads 
monitored the status of pastures, the density and height of vegetation 
and when the pasture was last used. The combination of such factors 
helped ensure successful wintering. 

Kazakh herders believed that sheep could get hepatitis (bauyr kurt) from 
sleeping in damp places. In winter, dampness caused a sheep disease called 
basbakh. If in winter an aul stayed in one place for a long period of time, 
then each morning after the flocks would depart, the top layer of animal 
manure 10-15 cm deep had to be gathered in a heap to avoid frosting. In 
the evenings, when flocks would come back, these heaps were leveled out. 
After 20-25 nights there was a thick damp layer of sheep manure (sary ki), 
which was impossible to remove, thus causing a frost cover. Kazakhs would 
never leave sheep to spend the night on such a spot. The frosted layer would 
be cut into pieces, removed and later used as kizyak. Otherwise, sleeping 
on frozen ground caused widespread disease in sheep, which resulted in 
miscarriages and large numbers of deaths of female sheep. 

2Jut – winter cattle famine and death caused by the lack of fodder under adverse 
weather conditions (high snow cover, formation of ice crust)



Spring and summer mobility

The spring mobility period was one of large-scale births of young 
sheep and goats and raising of young animals until they were able to 
join the main flock and move 8-10 km each day. This was also the time 
of sheep and camel shearing. 

Mass spring movement occurred in May. Decisions were made 
regarding the speed and routes of movement. In early June lambs were 
castrated bloodlessly by breaking spermatic cords. Late June was the 
time of the first shearing of lambs. Before that, they were driven into a 
river or lake with the rest of flock for a few days. In summer skilled sheep 
breeders would wash sheep flocks at least 2 times a month, which enabled 
skin healing, rapid hair growth and better animal health. 

In May through September animals would be checked on a daily basis 
to remove ticks and other parasites, cure sores, mange, etc. Manurial 
oil (kyi-mai) was used for this purpose. Medicinal balm was made by 
herders who would empty 5-6 bags of dry horse manure on even ground 
and burn it. When burned out completely, they would add 3-4 bags of 
sifted sheep manure. The heap would be covered with ash, felt and soil. 
A metallic tube would be put in the center to release up to 1 meter of 
smelly heavy liquid (kyi-mayi). This balm was highly valued by nomads 
who would exchange it for animals, felt and other products. 

Autumn shearing of sheep was scheduled for early September. The 
newly cut fleeces were then used to produce felt. The spring-summer 
pasture season was over after the completion of shearing and felting. 

Autumn mobility

In the second half of September nomads came back from summer 
to winter pastures. They used the same pastures, through which they 
moved in spring and which would grow with grass seed over the summer. 
They traveled 25-30 km every day. Autumn pastures were breeding 
grounds. In November meat was preserved for winter (sogym). In autumn 
movements the men remained close to the flocks and herds, while the 
women and children moved on camels in specially built koshalau. Two 
boxes would be attached to the camel’s sides and then covered with a 
double layer of felt, which would create a “hollow” to seat women. Boxes 
and felt protected them from the wind. Women with newborns would also 
take a cradle (besik) with them. The autumn movement season (kuzdeu) 
ended in late November. 

Seasonal use of pastures in Kyrgyzstan

In Kyrgyzstan pastures are traditionally used on a seasonal basis:
Rural outskirts are used in spring – near-village pastures.



Remote pastures are used in summer – distant pastures. 
Wintering grounds include winter pastures - kyshtoo.

Snow melting is faster and grass grows earlier on spring pastures 
situated near villages. Livestock is driven for grazing in early May. Snow 
starts to melt on sun-exposed sides and grass grows on pastures situated 
higher up. 

In early summer livestock is driven to distant pastures where grass 
is about to grow. If livestock were kept on near-village pastures, these 
would be overstocked by mid-summer. Livestock is grazed on distant 
pastures from mid-summer through autumn. Sheep shearing is done 
around 10-15 June. 

In autumn livestock returns to near-village pastures that are now 
considered “rested” and have fresh grass. Before barn housing, livestock 
is grazed on near-village pastures. After harvesting wheat, barley and 
straw, livestock is driven to harvested fields where it picks up wheat and 
straw leftovers. Manure is used to fertilize land through spring. 

Winter pastures kyshtoo are situated high in the mountains - the 
only way to reach them is on horseback. Kyshtoos are almost snowless, 
which allows livestock to graze. This is an effective grazing method, 
since there is no need to prepare large amounts of hay and fodder. There 
may be windless spots on winter pastures, which eliminate the need to 
build sheep barns. In such places rounded walls are made of stones to 
shelter sheep. 

In Kyrgyzstan, burning of pastures is a traditional technique to 
combat harmful plants. Grass stands may include grasses not suitable 
for livestock, such as kyzyl kuurai, which becomes thorny when dry, 
damaging sheep skin and leaving sores resulting in purulence of affected 
skin. Such plants are called ak kylkan. In autumn, when seeds ripen, 
weeds are burnt to prevent their spread over the pastures. The resultant 
ash serves as a fertilizer for new grass. In spring, fresh grass harmless for 
livestock grows over the burnt land. Use of this technique, traditionally 
used in Kyrgyzstan and Mongolia, is debatable, since it takes skill to 
control the fires, which very often spread to shrubs and trees, burning 
everything around. Botanists note that the grass stand following a year 
after burning may not include valuable fodder plants. 

Nomadic livestock breeding in Turkmenistan

Turkmen tribes traditionally combined nomadic livestock breeding 
on desert land based on year-round pasture grazing with dry agriculture, 
mainly melon growing. The nomadic and semi-nomadic livestock 
breeding in the Karakums was characterized by a combination of meridian 







movement and radial (from the center with a well) livestock driving 
system. Nomads lived in the north in the heart of sandy lands in winter 
and moved to the south to cracked soil land in summer. 

Nomadic and sedentary livestock breeding co-existed with semi-
sedentary livestock breeding. Sedentary and semi-sedentary animal 
breeding in the mountains had some specific characteristics. With very 
limited access to rangeland, it was important to ensure simultaneous 
grazing of livestock. 

A “flock turning” method - an environmentally friendly technique 
that has been fine-tuned over many decades on desert pastures in sandy 
areas - passed on from generation to generation and arrived safely today. 
According to this method, an entire distant pasture is divided into spots. 
Grazing was done moving the flock from spot to spot. Shepherds had to 
master turning the flock in the right direction. 

Turning is done for the following purposes: to gather sheep that 
have become scattered in different directions, to ensure even grazing, 
to move sheep from the back to the top of the flock and vice versa, i.e. 
turn the flock in a reverse direction. The reasoning behind this method 
is that stronger animals move quickly and graze the best quality fodder, 
while sheep left at the back are left to graze dusty and stocked plants. 
If the shepherd does not regularly turn the flock, then stronger animals 
become tallowy, while weaker ones get thin and hidebound. 

Turning the flock on a regular basis allows sheep to rotate places in 
the top and back of the flock. This ensures even grazing, which results 
in consistently fat sheep. 

Traditionally, turning is done from right to left, while the flock moves 
counterclockwise shaping a half moon. When turning the flock, its more 
packed left wing remains on one spot, while the right wing turns in semi-
circle. In this case, the shepherd is usually to the right of the flock, by 
its outer side. 

A skilled shepherd should be able to ensure grazing in agreement 
with the direction of wind. In dust or snow storms and other bad weather 
conditions, the shepherd should ensure grazing within sight of the sheep 
barn. 

The shepherd monitors the grazing process to ensure sheep are 
adequately fed. Sometimes a few tired sheep slow down the whole flock, 
then other sheep join them. Tired sheep graze slowly, lie down to rest, 
get up and start grinding fodder with their teeth. Some sheep get full fast 
and lie down to rest. The shepherd has to get them up in a timely manner. 
Otherwise, other, not yet full, sheep will follow their example. When about 
one third of the flock is down to rest, the shepherd discontinues grazing 
and moves around the flock to ensure it is concentrated on one spot. 



Almost throughout the entire year grass on distant pastures is air-dry. 
Therefore, the shepherd should ensure that dry grass is grazed evenly. 

There are cases when grazing is uneven on pastures with fresh grass. 
Sheep want to eat their favorite grass, particularly, fresh leaves, first of 
all. The remaining grass gets trampled and turns to straw. Sheep eat 
little or no fodder on trampled and overstocked pastures. However, 
grazing of such fodder should be ensured. If a trampled spot of a distant 
pasture that shepherds call chygyr-sonor, which means trampled grass, 
is left for 5-6 days to rest and get wind-blown, then a flock can be driven 
there to ensure even grazing. Overall, it is recommended that grazing 
is done on a sonor  fresh pasture in the morning and on a chygyr sonor 
trampled pasture in the afternoon. To ensure this pattern, pastures are 
divided into tracts. 

This way, a pasture consists of a sonor side and a chygyr sonor side, 
and this pattern is followed on all tracts. It is a way to completely overgraze 
chygyr sonor tracts, which are cleaned out and restored by wind and rain 
in short periods of rest. Finally, when entire fodder is grazed, the chygyr 
sonor tract turns into a chygyr tract. The completion of proportional 
grazing on a distant pasture means that a popular shepherds’ saying is 
implemented – to drive grass through sheep’s stomach, rather than drive 
sheep through grass. 

 Effective pasture management in Tajikistan

Enclosing of pastures is a traditional method, the results of which are 
visible the following year. An enclosed tract is kept in good shape, since 
it is only used to graze a modest number of livestock. Such pastures 
can be found in the Pamir and central Tajikistan (kishlaks Shurmashk, 
Pasrud, Chagatai, Magruzor, etc.). 

Another technique used is enclosing pastures with natural barriers 
such as water sources and rivers. Farmers living in the valley of the 
Allautdin River in central Tajikistan rotate pasture tracts twice a month, 
which allows each tract to rest every two weeks. This traditional technique 
helps preserve the valuable soil of the Alpine mountainous zone. 

Pasture grazing technique

Pasture grazing technique is of great importance. In Central Asia a 
flock is traditionally grazed on one and the same pasture without man-
made barriers. Pastures are divided into several tracts to be rotated on 
a daily basis. Shepherds regularly turn the flock and let weak and sick 
animals get to the front of the flock to be the first to access fresh grass. 
When strong animals get to the front, shepherds turn the flock and so on. 
In this way, the flock moves spirally. In order to keep the flock together, 



shepherds use the “services” of trained sheep. This allows effective 
management of pasture fodder and ensures sustainable pasture use.

Traditional Kazakh knowledge of pasture use 
for drive breeding of horses

As soon as spring ephemers, sheep fescue (Festuca) and feather 
grass (Stipa sp.) lose their blossoms, herds of horses were grazed on the 
southern slopes of hills where snow cover melts earlier and vegetation 
starts. When fodder plants had grown as high as 7-10 cm, horses would 
be driven to flat tracts. In that season a day schedule for a seedstock 
herd would be as follows: horses would be grazed on pasture all day with 
watering time between 7 and 8 a.m. and 5-6 p.m. In early spring the herd 
would be moved to drying pasture tracts in order to protect foals that sleep 
long hours in a lying position from the cold. If there were water sources 
such as streams of melting snow or spring rivers within pastures, then 
the herd would not be driven to other watering places. 

In conditions of low temperature, strong wind or cold spring rain often 
combined with snow, the herd was placed downwind to naturally calmer 
places. At foaling time, the seedstock herd was grazed near a watering 
place and groups dispersed, so that horses were not concentrated in 
one place, which could lead to miscarriage resulting in orphaned young 
horses and foal deaths. 

After wilting of grassland, herds were driven to lower areas with 
growing vegetation. 

In high summer temperatures, sanguivorous (blood-eating) 
insects and flies hinder day-time grazing. Therefore, on hot days with 
temperatures over +25ОС horses were grazed between 5-6 p.m. and 9-
10 a.m. In the daytime horses rested. Resting places were selected to 
be close to horse wranglers’ housing in a high windy area. It was better 
if horses rested in groups, since large herds of horses concentrated 
in one place would hoof-stock vegetation and destroy grass stand for 
years. It was not advisable to leave horses to rest near watering places 
such as springs and river reaches, since they made water dirty and, as 
a result, unusable. When the heat of the day was over, usually by 5-6 
p.m., herds were driven to watering places. After that, they were driven to 
evening-and-night grazing grounds. A driving route was created so that 
horses would reach watering places by 7-8 a.m. To do this, the “head” 
of the herd was directed so that in the second half of the night the herd 
was facing and moving toward the watering place. Repeated driving of 
the herd over the same route had to be avoided, since it had a negative 
effect on pastures and, as a result, on the horses in the long run. When 
night grazing was organized, it was kept in mind that herd horses rested 



twice over the night with the first rest starting at 10-11 p.m. and the 
second one at around 3-4 a.m. In those hours most horses would sleep 
in a standing position, while foals and young horses would sleep in a 
lying position with foals having the soundest sleep. Rest usually lasted 
between 30 and 60 minutes or more. 

In mid and late summer herds were grazed on crop and grass pastures, 
in the lowest areas with ground water close to the surface. Such places 
usually included low valleys, tracts near springs and grass-poor areas. 

When land was thoroughly covered with snow, horses were driven to 
crop and grass pastures. Horses gained fat particularly well in that period 
on pastures with small snow cover. 

In central Kazakhstan, after autumn fattening, usually in the first 10 
days of November, herds were driven to winter pastures. Before that, 
horses were checked carefully and sick and thin animals were isolated 
from the herd. Areas not used in other seasons were used as winter 
pastures. 

As early as autumn all winter pastures were inspected to determine 
their feeding capacity and lay out the route. In doing so, it was considered 
that seedstock herds had to reach early-spring pastures by the time of 
foaling. Winter pastures had to meet the following criteria: 

• Be of certain acreage, have certain grass yield and diversity in grass 
stand. Depending on yield, one mare with a foal needs 10-15 ha of 
teben area to survive winter time (from mid-December through 10-12 
March). (Teben is grazing of agricultural animals on snow-covered 
pastures. Animals dig fodder out of snow using their hoofs or fore 
legs). 
• Pastures should have natural or man-made shelters allowing 

refuge during snow storms and drifts. 
Pastures with low grass were used in early winter, because in the 

second half of winter with deep and thick snow cover horses expended 
much energy digging out fodder but failed to replace this energy through 
eating nutritious components, leading to loss of fat. The best fodder plants 
for horses on snow-covered pastures included such crops as sheep fescue 
(Festuca), feather grass (Stipa sp.), grass, absinth (Artemisia sp.), in 
particular, black absinth.

On good winter days (December, January) when snow cover was not 
as deep or thick as in March, herds were ranged on plain areas.

Nevertheless, huge amounts of bushes were left untouched by 
situating herds around such bushes. In windy and/or snowy conditions 
the herd was driven right to the center of the bush where vegetation 
was richer, snow looser and wind lighter. This allowed the horses to be 



kept on such pasture for a relatively long time period without moving 
long distances. At night horses staying in the bush could be attacked 
by wolves. Therefore, night shepherds would fire a gun shot from time 
to time to scare off vermin.

In the second half of winter certain pasture tracts became difficult 
to reach, while sometimes grazing was impossible due to thick snow 
cover. 

If the second half of winter was snowless, herds were driven to hills, 
one side of which was always covered with less snow, which allowed 
horses to dig out fodder more easily than on other tracts. 

In autumn and early winter when snow cover is not deep and surface 
vegetation uncovered, rain water ices on footstalks and leaves. Eating 
of such fodder by pregnant mares causes mass abortions. If there was 
a saltwort pasture nearby, the herd would be driven there immediately. 
Soil and plants contain a lot of salt, which prevent ice cover on salt grass. 
Therefore, it is safe to range horses in such areas till ice cover recedes. 
In this regard, the most valuable pastures are those with Atriplex cana. 
However, if no such pastures were in the neighborhood, then a special 
grazing technique was employed. When it rained in relatively warm 
weather and the ice was hoped to melt by midday, the horses would be 
gathered in a herd without letting them graze. However, if after a few 
hours the ice was still hard, the herd would be driven for 500-600 m in a 
concentrated group and then turned 180О. Then horses would be allowed 
to graze along the drive as they would break ice on plants by moving in 
a packed group, which made such plants safe to eat. 

Knowledge of water supply for pasture purposes

Wells accounted for 20-25% of water supply facilities for nomadic 
livestock breeding. However, wells were not the only and prevailing 
source of water supply for nomads. When moving from place to place, 
Kazakhs watered their livestock from rivers, lakes, bogs, gullies, and 
hollows collecting spring water or would dig out wells. In winter when 
the land was covered with snow, nomads would not water their livestock 
at all using grass stands of dry deserts (shul) without digging wells. 
“Before-snow” grazing prevents sheep and horses from catching colds 
and enables better digestion of dry winter fodder. Kazakhs used to say 
that “winter watering de-fats”. 

Kazakh nomads defined wells as points on their routes where they 
could dig “rough-and-ready” holes of small depth to get water. These 
were usually cheegrass hollows. Wells in Kazakhstan can be divided into 
3 groups. The first was called taiz, 1-5 meters deep; the second teren, 10 



meters deep and the third shingaru, more than 10 meters deep. 
The walls of small wells were not supported. Such wells were fragile 

and had to be renewed yearly. Wells more than 5 m deep were supported 
on the inside with saxaul or calligonum (Calligonum) wood. Such wells 
lasted tens of years and were treasured by nomads. 

Nomadic farmers living in the Kyzylkum and Karakum deserts stocked 
up on water for spring in the following way. They would dig huge holes 
15m in diameter and 3m deep on the north wing of sand dunes. They 
covered the walls of such holes with grass and stuffed them with snow 
in winter. Branches and grass were thrown on the top of such wells. 
Nomads used water from such wells till summer time and then moved 
to places with deeper wells. 

In order to preserve pastures around wells, nomads employed a 
successive grazing technique (figure 1). The salt of the system, which is 
basically a simplified pasture rotation scheme, is that livestock is grazed 
successively on eight radial sectors of a circle, the center of which is a 
well, for a few days on each tract. An area sufficient to graze 1-2 flocks 
of sheep over 30-32 days is allocated around the well. Each of eight folds 
is used for 4 days successively from the first to the eighth.  

With the average stock of dry fodder totaling 2 hundred weight per ha 
per each 2 flocks of 1,200-1,400 sheep, it takes 700-800 ha of pasture 
land to range sheep over 32 days. In this case, each 4-day grazing ground 
equals 90-100 ha, while the radius from the well reaches up to 2.0 km. 

Figure 1. Well-centered successive grazing technique

Alongside grazing near watering places, Central Asian people also 
used different types of waterless grazing such as winter grazing with 
autumn grass watered by winter precipitation, spring grazing with fresh 
green fodder and night grazing with dew, which was used to graze female 
sheep with lambs. Using land for livestock breeding purposes in such 



a way allowed use of high mountainous and steppe pastures far from 
wells and other water sources. In piedmontane pastures this scheme 
completely replaced watering in spring time, while on plain land it allowed 
week-long intervals between watering. Finally, one and two day watering 
intervals are practiced throughout Central Asia. To water animals with 
minimum needs such as sheep and goats, local people used lightly-salted 
water. This practice allowed management of pasture rotation and use of 
new pastures without high water supply costs. 

In winter nomads could move their herds and flocks far from wells, 
which helped summer pastures to recover. Ensuring moderate grazing 
of livestock on saxaul grown over summer and autumn, sheep and goats 
only eat the side shoots and flesh without harming the entire plant and 
degrading the pasture. 

In order to irrigate pastures local people sometimes use mineralized 
water, which does not affect the productivity of fodder plants. Soviet 
botanists recommended employing a well tried and tested inundation 
irrigation system as inundatable pastures are sources of the most 
valuable and productive fodder plants. Farmers of the past did not stock 
up on fodder for winter and drought time, causing deaths of livestock 
and famine. Inundatable lands produce excellent grass, which allows 
stocking of hay. In the past, such lands were created in an uncontrolled 
manner, except the kuiguns described below, while now inundation of 
pastures can be regulated. 

Kazakh, Turkmen and Kyrgyz farmers had long-standing traditions of 
mobile pasture use. Their knowledge enabled centuries-old sustainable 
and productive use of scarce resources of desert and semi-desert 
pastures. 

Today, new techniques based on practices of nomadic and pasture 
livestock breeding are being developed to promote the development 
of this sector. There should be a set of actions including traditional 
inter-community distribution of pastures, effective rotation of pastures, 
rehabilitation of pastures through irrigation and sowing of fodder 
plants that are most nutritious, require minimum care and are resistant 
to environmental conditions, as well as extra feeding of livestock. 
Another important factor in the preservation of vegetation is to ensure 
more sustainable forest cutting, which is common to pastures and 
neighborhoods and can result in the removal of saxaul. Also very 
harmful was traditional burning of weeds to enable fresh grass in the 
next season. This often caused steppe fires and the desertification of 
vast territories. 



3.3. Traditional knowledge in agriculture

Dry land agriculture 

In some regions, primarily in mountainous and piedmontane areas, 
rain was supposed to be the main irrigation source for agriculture. With 
that, very basic agricultural techniques were used, i.e. only crops, grain 
legume and drought-resistant fodder crops were planted. For example, 
in the Kopetdaga submontane area people traditionally cultivated 
two-rowed barley (Hordeum vulgare var. distichum) and wheat and 
sometimes medick (Medicago). 

The key criteria to identify sites for dry land farming is their position 
against the cardinal points. Sidehills are preferred that face both north 
and west, since such land retains water for a lengthy period due to 
less sun exposure. Altitude is also taken into account. The higher the 
altitude, the more water is retained for plants, which improves yields. 
Thus, in Turkmenistan, dry land farming is done at an altitude of 0,6-
1,8 m above sea level, i.e. close to and in the center of fog banks. Dry 
land farming can be productive on land with the soil layer a few feet 
deep with a variety of rich vegetation. Bogharic soils can be classified 
as follows: black soil considered the most fertile for dry land agriculture 
is of dark color with a thick humus layer; red soil used to grow ajonjoli 
(Sesamum), pea, barley and Mung bean (Vigna radiata); Lint (Linum) 
was sown on white lime soil. 

Black soil was preferred for dry land farming as black land is productive 
for 5-6 years and then rehabilitates with 2-4 years of rest. Bogharic seeds 
were sown in autumn, trying to sow to the maximum before winter. In 
spring only seeds left over from autumn were sown. After Navruz-bairam 
(around March 21) bogharic farming was not practiced as the rainy 
season was over. The seeds took root in land moistened by March rain, 
the shoots using dew and fog moisture. Wheat seeds were sown scantily 
on piedmont dry land and thickly on plain dry land, which was ploughed 
in early spring before the snow melted. After winter plowing, a field was 
re-plowed directly before the sowing and, in good weather, then sown 
with barley. If the weather was not suitable for sowing, then ploughed 
land was left fallow till autumn and sown with winter wheat after the first 
autumn rain. After ploughing and smoothing the land with primitive tools, 
no more care was provided to dry land farms. 

In Turkmenistan a special sowing technique was traditional to planting 
crops on dry land with excessive weeds that had to be plowed twice or 
more. This double plowing got rid of weeds, which simplified the crop 
maintenance. This technique resulted in rich yields. Double plowing on 
piedmont plain land was done from north to south and them from west 



to east to prevent washing out of seeds and roots by mountain water. 
In mountainous dry land double or triple ploughs were made crosswise 
depending on the field angle. Local communities preferred this technique 
as, despite the fact that it was labor-intensive, planting was easy and crop 
productivity was very good. One-time plowing after rain leaves land with 
a cover that makes it difficult for seeds to grow and results in roughness 
that can potentially erode it. 

Semi-bogharic agriculture is typical for Turkmenistan with its rainfall 
of 115-230 mm, insufficient for dry land farming. However, rich spring 
precipitation sometimes allows water to accumulate and 1-2 irrigations 
to be skipped. Semi-bogharic sowing of water melon seeds is practiced 
after wheat harvesting. 

Farmers living in shallow regions of the Zaravshan river valley invented 
an original-for-the-time technique to solve water deficit. It was called 
kaklama and included a number of agrotechnical techniques of dry land 
farming on irrigated land. The term kaklama was used to describe fall-
plowed land. Kaklama land was prepared in early spring when the land 
was still wet. In regions with salinized land preparatory work started as 
early as winter and washed land if possible. In spring fall-plowed land 
was broken. The preparatory process consisted of multiple plowings and 
was divided into two stages. The first was plowing that lasted through 
late June. Then, during maloichilli - a forty day period of the highest 
temperatures in the local calendar - plowing was paused to leave land 
fallow for forty days. During this time, under the scorching sunshine, 
almost all harmful insect pests, larva and roots died. August was the time 
when the second stage started and lasted through September. Finally, 
land was ploughed 6-10 times. In September land was harrowed in 3 
steps. First, it was spiketooth-harrowed throughout 8-10 times to break 
lumps. As a result, land turned into powder. Then a farmer would throw 
a lump up and if it sank, the land was ready for sowing. Before sowing, 
a second row of plowing was done 6-8 times. Sowing started in late 
September, after which land was spiketooth-harrowed 2-3 times. With 
this, the agrotechnical process was over. Such careful preparatory work 
provided moisture for seeds through winter and spring precipitation. Wind 
did not dry the land, while no extra irrigation was needed for kaklama 
land seeds. 

In some areas of the Turkestan region where dry land agriculture was 
practiced, winter and spring wheat was sown first on plowed land, along 
with winter barley or panicum (Panicum). Next year the same crops 
would be sown, while in the following year after panicum was sown, land 
would be laid fallow. Bogharic crops were also sown on takyric land near 
wells with good resultant yields in rainy years. 



In the Kopetdag submontane areas, in addition to irrigated and dry 
land agriculture, semi-bogharic farming was practiced, with sowing on 
oitaks (hollows collecting precipitation), bottoms of dried water sources 
and sand. Unlike dry land farming, with semi-bogharic farming land was 
watered only once before sowing. This type of agriculture was used for 
crops. There was also a tradition of lea tillage, mostly for wheat sowing 
when sites changed every year. Three-row arable farming was most 
common, when different lanes were plowed every third year, while the 
remaining two rows were laid fallow for two years. In areas with abundant 
land and water deficit a 4-5 row farming system was practiced, while 
in some areas land was laid fallow for up to 6 years. In areas where 
lea tillage was not practiced due to limited arable land, a crop rotation 
system was used to rotate grain and vegetables as well as medick, which 
was particularly productive when rotated with vegetables and melons, 
as well as cotton. Ahala Turkmens practiced plowing several months 
before sowing. Fallow dry land was usually plowed for crop sowing in 
early spring, the time of sprouting. Such plowing was called shuduger 
surum, i.e. “black fallow”.

In Turkmenistan’s Kopetdag region nomadic farmers cultivated 
melons in what today are their encampment sites in a sandy desert. 
Russian regional ethnographers were amazed to see that Turkmens 
sowed on clay soils under sand in hollows. A spade or pointed stick 
chish was used for this purpose. First, a small seedbed was made with 
the spade, which was then filled with a seed and covered with aristida 
(Aristida pennata). This type of sowing was called chishmelek. In Central 
Karakum an unusual technique of melon growing was popular when 
melon seeds were grafted to the root of alhagi (Alhagi pseudalhagi). 
This technique was called sap-mak. Alhagi root was slashed to embrace 
a (water) melon seed, which then used moisture and nutrition from the 
root. This technique is still used. However, the resultant fruit is quite 
sour, which is normal in central Karakum. No fertilizers are usually used 
for dry land farming.

Irrigated agriculture 

Inundated land

The oldest form of primitive irrigation in Central Asia was probably the 
so-called inundative system, which has been traced back to the 13-11th 
centuries BC. This technique is presumed to have come to Central Asia 
with southern migrants who were tribes of the Dravidoid type (Indostan). 
Leveled  land, crossing water descending in spring to piedmontane plains 
was called inundated land. Streams with large amounts of mud slowed 



down between man-made dams, resulting in large shallow puddles. Mud 
gravitated, while clay-rich land absorbed water. Such land could retain 
water for a long time. Crop seeds sunk into mud and produced good 
yields. Despite the obviously primitive nature of the technique, it was 
effective enough to support life in the 6-7th centuries AD in the large Farih 
area, stretching along the Nurat range neighboring the Djizak steppe. 

In Uzbekistan inundative irrigation was a traditional method of irrigated 
agriculture. Spring floods would lift water, flooding a site, which was 
called inundated land. In the flood plain of the Syrdarya, agriculture 
started by using floods of deltaic channels when spring floods created 
temporary water sources (inundated land) that local people called kul 
(lake). Rising water brought lumps of clay, seaweed, etc., which fertilized 
land for crop planting. Panicum, barley, wheat and ajonjoli seeds were 
sown directly into the muddy clay so that they would spring before the 
mud was dry. In submontane areas mountain rivers and streams, as 
well as mud streams in spring flooding, also brought silt, clay and other 
components along with much moisture, which fertilized soil and helped 
crop seeds to sprout and ripen.

The agriculture of the Misrian valley, in the south-west of Turkmenistan, 
used irrigation facilities in the form of dams 2-3 meters high and 15-20 
meters wide with transversal holes. Supposedly, the gigantic Misrian 
oasis was based on inundative irrigation, while dams were used to retain 
spring water on fields, turning them into kinds of rice bays. According to 
another supposition described below, irrigation facilities of the Misrian 
valley were based on a system of channels. 

The inundative system was effective for agriculture by minimizing and 
simplifying the required set of techniques. The inundative system was 
also practiced on the Amudarya, the Murgab and the Tejen. These rapid 
rivers flooded the plain and brought abundant clay. In this way, water was 
sufficient for crop growing, in particular soft wheat and two-row barley.

In the Murgab basin silty sites of takyric land was used for agriculture. 
Basic irrigation facilities such as channels over dunes were used to 
irrigate them. In order to improve the soil structure of dry-type playa, it 
was covered with grit and then carefully re-plowed. 

A little later in the 10th century, a whole water reserve was created in 
the submontane area of the Nurat range. The reserve was supported by 
a strong stone wall with nine gates to discharge water. This ensured a 
reserve of water for lower level land. This reserve enhanced the inundative 
system in the Farih oasis. 

Inundative agriculture was practiced longest, until the mid 20th century, 
by Turkmen goklen tribes in the west of Turkmenistan in Sumbara and 
Atrek valleys and the Aral Sea area. For all its simple use, the inundative 



system had a huge drawback, which was gradual salinization of soil. 

Kuigun land

A subtype of inundated land was kuigun land, which was gigantic 
natural or man-made water-filled hollows usually not very deep. The 
kuigun practice was the basis for Tajik, Uzbek, Karakalpak and Kazakh 
farming systems. It was the major irrigation method in the Khorezm 
oasis dating back to long before Christ and used relatively recently in 
Karakalpakstan and some regions of Kazakhstan. A kuigun land site 
created in the 17th century in the western part of the Aral Sea existed 
until the 19th century. In late summer local farmers manually filled the 
hollow with water from the Amudarya river through a special channel. 
Each September the channel was closed, and when water evaporation 
in the huge lake (kul) was over, farmers started sowing seeds in the 
mud and then left for their villages. They came back to the kul closer to 
harvest time when the channel was re-opened. Only winter wheat seeds 
were sown in the hollow. Even today, lands that are part of the inundative 
agricultural system, are called kulcha (small lake) in Central Asia. One 
kuigun land plot near Nukus was said to be so large that it took 10 days 
to ride around it. 

Some agricultural experts now suggest using inundative technologies 
in submontane areas to improve the quality of rangeland through sowing 
fodder plants. Theoretically, this technology may be a reasonable option 
in northern Kyrgyzstan, southern Kazakhstan, and a few regions in 
Turkmenistan, Uzbekistan and Tajikistan, particularly, where natural 
rangelands are overstocked and dominated by inedible weeds. 

Small and large oasis farming 

By size of irrigated land in plain and submontane areas, small and 
large oasis farming can be distinguished. The first is characterized by 
use of the scarce water resources of streams, small rivers and springs 
and irrigation out of reserved rain and melt waters, while the second was 
implemented in two ways - through a network of natural channels and 
water wheel irrigation when river water flooded higher level plain land. 

One of the main causes of today’s desertification of irrigated arable 
land in Central Asia is cotton monoculture with repeated sowing on the 
same land plot without crop rotation. Cotton was found in Central Asia 
in BC times. It was for this reason that in Europe it was called “Scythian 
sheep”. No later than the 7th century BC cotton was widely cultivated as a 
technical crop. At that time it was cultivated in Sogdiana and Urushan and 
the Herat oasis (northern Afghanistan) but it had never been a dominant 
form of agriculture before the Russian conquest of Central Asia. 



Land was predominantly sown with grains and legumes. Such 
technical cultures as lint, hemp and ajonjoli competed with cotton, while 
planting of oil- and dye-bearing plants and sweet herbs were common. 
Back in the mid 19th century such exports as mint (Mentha gen.), 
saffron (Crocus) and madder (Rubia tinctorum) were popular, while 
winegrowing and horticulture were always significant. Widely exported 
(water) melons accounted for a substantial proportion of agriculture. In 
particular, “Persian” melons, so popular in western Europe, came mostly 
from Khoresm, Sogdiana and Tekin. These were long-keeping winter 
sorts that had less value in the region. Cotton was a tertiary culture in 
traditional rotational cropping. 

Horticulture was dominant in the Bukhara oasis. The second most 
common type of agriculture has always been production of vegetables. 
There were no seedbeds with seeds sown so that a vegetable garden could 
be irrigated. Most common were crops that could be planted in dry land 
such as beetroot, carrots, radish, cabbage, onions, peas, lentils, beans 
and (water) melons that did not require irrigation. Arable farming was 
more complex due to saline land. Land would be repeatedly plowed early 
in the morning. In the Tashkent oasis, in addition to the crops planted in 
the Kokand oasis, factory and dye-bearing plants were grown. One of 
these was ruan, the root of which was used to extract red tinct. Grains 
and beans, as well as (water) melons predominated in the Khiva oasis. 
Rice was important for rotational cropping. 

By type of use Turkestan land was divided into fields that were far from 
rural settlements (dehkanina) and gardens. Gardens were clay-fenced 
(duval) and sown with vegetables, melons, vine and fruit trees. Field 
plowing style was free and depended on the position of rangeland.  

Small oasis farming 

As a geographical type, small oasis agriculture was developing on 
piedmont plains near small water sources such as rivers, streams and 
springs and on desert fringes, i.e. flood water, discharge of ground water 
or temporary discharge. Only small groups of people using primitive 
tools could use such small water sources and organize water in irrigation 
canals or sow on rain-fed land. 

An example of agriculture completely dependent on weather 
conditions is Jeitun culture 7-8 thousand years ago, practiced on the 
plains of Turkmen and Khurasan mountains and Kopet Dagh. Human 
settlements were concentrated in areas where small, safe, fairly slow-
moving mountain rivers met the plain.

However, it should not be assumed that small oasis agriculture was 
only practiced in ancient times. In natural hollows of central Kyzylkum, 



Ustyurt and Uzboi (a relic valley in the desert), i.e. in places with ground 
water close to the surface (1-1.5 m) local people still dig out wide canals 
and ditches deep enough to reach capillary back water. The bottoms of 
such ditches were covered with ground combined with manure, as sand 
tended to be organically poor. Vegetables and melons, and sometimes 
fruit trees, were grown in such micro-oases. 

In Ustyurt’s ravines with small water sources man-made oases were 
created by maintenance of springs such as cleaning, screening, and 
creation of reservoirs and micro-reserves. Interestingly, rings fine-cut 
from local limestone or sandstone were used to support walls with the 
diameter of top rings much less than lower ones, thus creating a mix of 
chirle and sardoba. Such reserves would collect water in autumn and 
winter when water needs were less, as gardens and fields were no longer 
watered, while snow could be used to water livestock. The largest oasis 
yet found was called Achak-kuduk, situated on the western side of the 
same-name ravine near saline land Myn-su-almas (Viktorov, 1968, 
1971). 

The oasis was home to a small settlement with 20-30 resident families. 
This and a few other similar oases existed from the Middle Ages through 
to the mid-19th century, when most of them were destroyed by the Khiva 
khans’ troops. 

In the mid 1930s, one such oasis included a meteorological station. 
The needs of its staff were met fully out of the old reserves slightly 
repaired. Moreover, there was sufficient water for staff to keep small 
gardens and melon plantations. Such water reserves and the ways in 
which they were managed could still be used today to supply water to 
meteorological stations, cordons of nature reserves and other small 
settlements throughout the region, even in areas with only a small spring 
containing some fresh water. 

Large oasis agriculture 

Asian agriculture has always been based on man-made irrigation using 
canals and other irrigation facilities, which could be very basic or complex. 
Large oasis agriculture first emerged in deltas and valleys of large and 
medium-sized rivers and was only affordable to large organizations with 
enough resources for water distribution and maintenance. The oldest 
sites of large oasis agriculture in Central Asia were in the Amudarya 
delta (Khoresm), the Zervshan valley (Bukhara) and the Murgab valley 
(old Merv), etc. The remnants of basic reclamation facilities can be 
found in the Murgaba and Tejen basins. Obviously, irrigation systems 
were important in the Geoksur oasis: a 3.5m deep man-made reservoir 
(hauz) with 35m cross section that was dug not later than 5,000 years ago 



was found in a small oasis of Mullali-tepe. The oasis has more complex 
irrigation facilities of the same age, such as two canals stretching from 
the main bed at right angles and supplemented with smaller drains. 
The canals are a few kilometers long with up to 3 sq. m. cross section. 
Archeologists believe that each of these irrigation facilities would have 
supplied water to nearly 50 ha of land and would have fed 1,000-1,200 
people. 

Archeological and geomorphologic research conducted by the 
Khoresm team in the lower courses of the Amudarya and the Syrdarya 
showed that the old adjoining deltas of the largest Central Asian rivers 
contained large areas irrigated in the past, which could be traced. The 
estimated area exceeds more than three-fold the area under irrigation 
today, totaling around 4.5 mln. ha, of which 2.5-2.8 ha are in the lower 
course of the Syrdarya (left shore of Kzylorda oblast and partially 
in Karakalpakstan) and over 1.8 mln. ha in the lower course of the 
Amudarya. 

Irrigated land was particularly widened on the south shore of the Aral 
Sea in the 12-13th centuries AD when irrigation was more organized, 
with deeper and narrower canals reducing water evaporation and water-
lifting facilities. Canals of the Janabass hill dating back to the mid 1st 
millennium BC transferred water over many tens of kilometers. Oases 
and even entire settlements were fenced with stone and wooden walls in 
ancient times. Walls were believed to protect dwellers from both attacks 
of nomads and encroaching sand. Such a wall, for example, fenced the 
old Margiana (Murgab oasis) and other settled regions of Sogdiana. In 
those times irrigated land in the lower course of the Zeravshan and the 
Kashkadarya reached 600,000 ha, which is almost double that of today’s 
irrigated land in Bukhara. This was achieved through skilled use of the 
old canal called Iski-Angar that connected valleys of the Kashkadarya 
and the Zeravshan. 

This was probably the oldest known example of inter-basin water 
transfer. In order to cross the watershed, ancient constructors had to 
deepen the canal bed by 40 meters. The facility transferring water from 
Zeravshan to the south was in operation for a whole millennium and 
ensured highly effective agriculture. Ancient chronographers wrote 
that when Central Asia was conquered by Alexander, the Great Bactria 
produced all agricultural products except for olive oil. They noticed that 
the country was rich in grapes and produced a lot of wine. Bactria also 
grew rice, which was sown right after the rainy season and irrigated out 
of reservoirs. 

Near-river oases had uneven water supply. The further from the 
water source, the poorer the water supply. In a dry year, water resources 



mismatched irrigated land, thus creating water supplied and water 
unsupplied (or nominally irrigated) oases. This affected the structure 
of planting and growth of irrigated land. In the Atrek valley crops not 
requiring much water were sown, while in the Karsh steppe, with its 
nominally irrigated land, cotton was sown in wet years and grains in dry 
years. The Tejen river dried up in summer as strong flood flows captured 
huge masses of water and carried it to Karakum sands, so the river 
land was used to cultivate ajonjoli and melons. Local people who could 
not manage such water flows only sowed grains and melons on lands 
moistened by river floods. 

Irrigation practice

There are three traditional irrigation techniques in Central Asia: water 
supply when fields were filled with water for a certain period; inundation 
when irrigation was done through non-stop supply of water before it 
reached a certain level; and corrugation irrigation. The first technique 
was used to sow medick and winter grains, the second to grow rice and 
the third for all other crops. 

Free flow was only used after the plants had developed their root 
systems. Also, land loss had to be prevented. In both cases the flow speed 
was regulated to ensure that excess water was collected. Interestingly, 
in mountainous areas weeds were only removed at that point, as before 
they served as land protection. 

On plains with good water supply and very high daytime temperatures 
irrigation started at sunset. In mountainous areas, irrigation started early 
in the morning until 11 a.m. and then from 5 p.m. until night. With the 
advent of collective farms, this tradition was abandoned, and irrigation 
was carried out in the day time, which resulted in extensive evaporation 
and, consequently, caused salinization of land due to increasingly 
mineralized water. In recent years night irrigation was revived, which 
immediately resulted in decreased water consumption. This technique 
can be supposed to become commonly used again in the near future. 

The first irrigation has always been considered most important. The 
first irrigation should supply enough water to moisten the entire plow 
layer. This moisture will last through to the end of the vegetation period, 
even if the irrigation interval is 2 or 3 days. Water was fed in small portions 
to ensure good absorption and prevent land loss. Land may not absorb 
water if there is too much of it, while excess water can run off quickly 
and remove the top humus layer. The worst consequence here is that 
water may not be absorbed deep enough to reach seeds, while the next 
irrigation will only ensure absorption down to the level of absorption 



during the first irrigation. 
Winter seeds were not watered till spring. It was preferred to water 

before plowing as sprouts would grow faster in wet land. In spring, winter 
seeds grew out much later than spring seeds. It was believed that irrigation 
of spring seeds after growing out could result in yellow sprouts, a plant 
disease which usually develops after a long autumn rainy period. 

Takyr and takyr-like land was fertilized and irrigated through canals 
dug out over dunes. Such land would be used mainly for grains and 
melons. Dry land farming was rarely practiced due to scarce rains. Fruits 
and melons not requiring additional irrigation due to their developed roots 
were grown in places where ground waters were close to the surface. 

In the hot arid climate of Central Asia there was often a deficit of 
irrigation water and a variety of techniques were used to conserve it. In 
the 19th century a farmer from Tashkent invented a simple and effective 
technique to water vineyards. He would flood his vineyard for 3-4 days 
in late autumn before burying vines for winter time. The point is that in 
winter irrigation water was no longer needed. However, used this way it 
could be used to irrigate other crops during the irrigation season. Flooding 
supplied his vineyard with water for all of the following year.  

In Turkmenistan, traditional irrigation techniques are used. Deep 
joyak irrigation - a technique similar to trench irrigation - is mainly used 
to irrigate vineyards (Figure 2). One irrigation session allows retention 
of a great amount of water, thus extending the irrigation interval. 

Sherbet irrigation technique. Irrigation is conducted with a mix 
of water and manure, leaving a manure cover, which greatly reduces 
evaporation. In addition, plants are able to use the water more effectively 
due to better nutrition. 

Figure 2. Deep joyak irrigation technique



In dry periods the number of irrigation sessions was reduced, and 
drainage water was mixed with fresh water. 

Canal irrigation

The first Central Asian head structures and pipelines date back to 
the 6-4th centuries BC. Such structures were found in the Khoresm, 
Margiana, Kaphirnigana, Fergana, Sogda and, a little later, in Tashkent 
oases, enabled the agricultural development of vast delta plains of large 
rivers. Protection dikes and strong irrigation facilities collecting water 
through complex head structures were built in the lower courses of 
large plain rivers. Pipeline canals stretching over tens of kilometers were 
complemented with right-angled branches. Progress in the construction 
of irrigation facilities triggered unprecedented agricultural development 
and promoted sustainable yields. Grains were the core of agriculture. 
People grew wheat, panicum, rice, and vegetables, and engaged in 
horticulture. 

The relief of irrigated land was quite original. Large canals, fenced with 
dams up to 3 m high and shaped in squares, rectangles and trapezoids, 
within or outside which irrigation ditches fenced with lower dams crossed 
one another. The further from water sources, the smaller the ditch and the 
lower the ground dams. At their ends, fields were covered with furrows 
10-20 cm deep, which was where the water finally reached the crops. 
Natural and man-made canals and ditches used for irrigation collected 
substantial amounts of silt every year, which was removed when cleaning 
the bed and was spread over the canal walls. In this way, water pipelines 
were dammed and lifted above ground level from year to year. Thus, 
water flowed on a bed that was above the land. 

Irrigation facilities, supposedly an inundative system, have been 
traced back to the Misriana valley. These were dams 2-3m high and 
15-20m wide covered with crossover holes. It turned out that there was 
a clearly defined slide filled with salt deposits alongside the crest. Sand 
may have been blown. Lower down was a layer of rhythmic-bedded and 
finely powdered material precipitated in water. Obviously, Misriana’s 
irrigation facilities were canals “lifted” above ground level. Archeological 
digs showed that such irrigation canals were no more than 2-3m wide, 
while the pipeline, from which they started, reached 15-18m in width 
and a depth of up to 1.5m. The huge facility was found not only in 
alongshore dams but also in the ditches between them. Judging by the 
substantial amounts of silt along the beds, Misriana agricultural oases 
existed for a relatively long period. The Artek river, with quite a rapid 
flow, was used to irrigate the Misriana valley located in the Kopetdagh 



piedmontane area. 
Water in irrigated facilities flowed first into large canals, then smaller 

ditches and, finally, reached irrigation furrows. Pipeline canals were 
communal property with a bank wide enough for the farmers in charge 
of maintenance to walk on or for the officer in charge to ride on. Banks 
of public pipelines are still used to grow trees, the roots of which prevent 
scouring of the coastline. Small canals flowing on private property did 
not have free banks. 

When distributing water, characteristics of soil and subsoil were 
considered. Thus, rocky and sandy soil required more irrigation water, 
while low and black soil needed less. Also, the crops being grown and 
sometimes the length of the feeder canal were taken into consideration. 
In areas with very scarce irrigation water, land was irrigated in part, in 
which case yield was delayed as per the order of irrigation, which was 
also convenient for harvesting. 

In dry years a very simple method of water distribution was used. 
Firstly, a line for irrigation was established. All water was channeled 
to only one branch and then as land was irrigated it was channeled to 
another, etc. Under normal distribution patterns, a lot of water flowing 
on many furrows would be lost to evaporation and leakage. It was more 
effective to use water in one branch, although it did delay completion 
of irrigation. In very dry years water from different pipeline canals were 
joined. 

In Turkmenistan, with its abundant land and acute irrigation water 
deficit, a variety of such irrigation methods have traditionally been used. 
All water goes into one canal, while land plots are cut along the canal with 
irrigation done in turns. One farmer serves as a time keeper with water 
users getting service according to a schedule. Irrigators work 24 hours a 
day with no concept of “irrigation regime” or “irrigation time”. When time 
is up, water discharge discontinues irrespective of whether irrigation is 
complete or not. Water flows through one canal, which minimizes water 
loss to filtration. To use this irrigation pattern, the field should be well-
organized to absorb as much water as possible within the allotted time. 
Choice of crops and irrigation techniques is important. 

Fergana valley residents built irrigation facilities on the Syrdarya 
feeders as it was difficult to manage such a large and rapid river. The 
same was practiced in other agricultural areas of Central Asia. The 
Khoresm oasis had 8 large canals with a network of smaller ones, which 
ensured highly productive agriculture. Rice and cotton grown there were 
of the best quality in Central Asia, while mulberry (Morus sp) was grown 
along small canals. Ruan and melons were grown on poorly irrigated or 
dry land. 



Khoresm residents used old river bed in a good state when building 
complex irrigation systems. Thus, it was noticed that the pipeline canal 
Palvan-Ata was very convoluted, which was uncharacteristic of a man-
made facility. The canal was based on an old natural river bed. 

Another example is the Chermen-Yab canal, which was originally a 
river bed. The canal was 10 m deep and 46 m wide. It was difficult to 
imagine a man-made canal of this size. So, a logical conclusion was 
that Chermen-Yab was not a man-made facility or a canal, rather an 
original deltaic branch, which was historically used for irrigation. Year 
after year the natural bed was filled with clay drifts, which made it softer 
and smoother. Maintenance of the river bed and branches over centuries 
finally turned Chermen-Yab into a typical canal.

Here is a description of recent use of an old river bed as an irrigation 
canal. In the early 19th century the Amydarya flooded southward from 
Kunya-Urgench and flowed into an old dry bed. Water from this river bed 
was later used as irrigation water. Transformation of beds into canals 
was laborious.

Over centuries, local builders built head structures of canals from 
the river toward the hillside following local relief and making it an 
unlined canal almost without any man-made facilities. Water was 
supplied from the river to the head structure using gravity. Water 
supply depended on the river stage. In times of flood, the canal was 
overfilled, so an outlet structure was needed on the side of the canal 
to discharge excess water. In dry times, no or little water was fed into 
the canal. Centuries-old local practice developed a method of building 
1-7 extra inlets 50-200m above or under the main water supply point. 
Such canals did not have head structures or regulated discharge and 
required frequent cleaning of head parts from drifts. Their discharge 
capacity depended on the river stage. Despite all the drawbacks, such 
canals remained in use for millennia. To prevent water surplus, local 
experts fixed the so called “collars” where the canal’s bed met the 
river’s narrow part. Those were original facilities made of cattail, grass 
and brushwood and of boulders on very large canals. When the river 
fell, collars were dismantled. 

In Central Asia waste canals were unpopular. Waste water collected 
in the lower course and made land water-logged. The irrigation network 
was traditionally supplemented with different basic tools such as head 
walls made of sod, sticks and boulders as well as of wooden and ceramic 
tubes, clay jars without bottoms. Water dividers with wooden and brick 
walls were also built. 

Facilities taking water from the river to the valley through rocks were 
called teshiktash (wooden holes) punched with primitive tools. This 



sometimes took years as rock tunnels could be tens and hundreds of 
meters long, up to 2m high and 1-1.2m wide. 

Water-lifting facilities

The development of irrigation machines triggered the development 
of water-lifting mechanisms. In Central Asia foot-operated nova and 
hydraulic and drag water wheels were most common. There were 6 
different types of water-lifting facilities differentiated by the energy source 
(man, animal or flow) and energy transmission method to the pump. 

Nova

Nova is a bed-shaped poplar block with one open and one closed end. 
The bed was placed on a wooden groundsel between two pits so that 
the closed end touched the water reservoir and the open end the above 
irrigation canal. This simple technology enabled swinging furrows to dip 
water from the reservoir and transfer it to the irrigation canal. An irrigator 
was in the canal waist-deep and took on water to the furrow, lifted its end 
up and threw it into the irrigation canal. In addition to foot-operated nova, 
a manually operated nova was used, as well as a bed-shaped wooden 
spade based on the swinging principle (sempa if manually operated and 
dempa if foot-operated). 

Water wheels

The most popular water intake facility in Central Asia was a water 
wheel. As a rule, it was a huge heavy wheel with ‘spoons’ attached to it. 
The spoons were operated by muscle force or river flow and transferred 
water from lower to higher levels. Water wheels were a breakthrough 
for the time. The first water wheels were found in ancient Egypt. Water 
wheels lifted water up to 4 or more meters high and were installed on rivers 
and canals, and sometimes lakes. There were often complex facilities 
with several water wheels installed on some rivers. Evidence shows that 
the entire irrigation system of the Khoresm oasis was based on water 
wheels, the number of which varied between 20-45,000. In southern 
Karakalpakstan there was a unique system delivering water using water 
wheels to the south end of Sultan-uvais range over 60 meters higher 
than the Amudarya level. 

Melioration of irrigated land

Biological drainage 

Central Asian farmers have used this technique for a long time. 
Lowering the level of mineralized ground water was achieved through 



transpiration through perennial trees such as willow (Salix sp, local 
names: Bed, Tal), maple ash (Acer negundo) and elaeagnus (Elaeagnus 
sp., local names: Juda, Sandjid). This technique does not involve any 
earth movers or substantial financial or material cost. Sprigs are planted 
along open ditches and collectors (on one side) or the lower part of fields 
where nothing can be sown due to close ground water. A one-, two-, and 
five-year willow or maple tree transpires up to 35-40,000 cubic meters 
of water or 4 tons of water per each square meter of land. In addition to 
lowering the ground water, such trees are beneficial in other ways. 

Willow (Bed, Tal) is a good fuel and can be used as a material for 
spades and mattocks grips. Willow prevents soil washing out and erosion. 
Elaeagnus is a tree with minimum needs that grows on saline land. It is 
known for its fruits that keep well and are good for human health when 
dried. Maple ash has come to the Central Asia region only recently but 
has a greater capacity to transpire water even compared to willow. 

Below is an example of using trees for biological drainage. In 2005, 
commissioned by the Tajikistan National Agricultural Education Center, 
Djamoat Guliston, Kholhozabad rayon, a number of willows (Bed), 
elaeagnus and some maples were planted on Gafurov’s farm “Nasiba”. 
The trees are now 3-4 years old, and the status of the irrigated land 
in the tree action area is good. Grapes, pomegranate trees (Punica) 
grow around the area. Corn, cotton and other agricultural cultures have 
produced good yields. 

Hand cleaning of open ditches 

In order to help recover irrigated land, open ditches can be hand-
cleaned. 

Automated ditch cleaning is carried out as follows. The gradient of 
slope is 1.5 m for a ditch 3 m deep. Each linear meter of the ditch can 
clean around 4.5 cubic meters of soil. With the same parameters in mind 
for hand cleaning, with soil per 1 linear meter amounting to 1.2 cubic 
meters, a projected ditch bottom width of 1 running meter, drainage rate 
of 0.3 l/s per 1 ha, this cross section with a drain fall of 0.005-0.008O 
will allow the entire drainage flow to pass through. 

To prevent silting, discharge of irrigation water into ditches should be 
minimized or well-managed i.e. discharge in certain places only, through 
adequate facilities, avoiding soil erosion or flood. 

If possible and applicable, the hand cleaning method should be 
practiced. Although difficult and now largely forgotten, this method is 
much more cost-effective than the costly automated method. Ditches 
will stay clean for 2-3 years after hand cleaning if all terms and conditions 
are observed. 



Machinery-free cleaning of closed ditches 

In the past, in some regions of Tajikistan, with long rows of closed 
ditches, special ditch cleaning machines were used. In recent years, local 
irrigation engineers have found a simple method to clean closed ditches. 
The outlet of the silted closed ditch is blocked with a stopper made of dry 
wood of the same diameter. Then the entire ditch with catch pits is filled 
with water from a source or water carrier for faster results. Water should 
stay in the ditch for 24 or more hours, so that the soil inside it expands. 
The stopper should then be abruptly removed and the ditch emptied. 

Before using a technique to clean the drainage network, pump 
drainages should first be checked. Tajikistan has over 1,000 pump 
drainages, which should be ensured to have at least 85-90% productivity. 
To improve the effectiveness of cleaning of collectors and ditches, 
running soil should be stopped and the operation of pump drainage 
ensured in order to lower the ground water level. Such water often 
has permissible mineralization levels (up to 2 g/l) and can be used for 
agricultural irrigation in the growing period. In other periods drainage 
water can be discharged into existing open collectors and ditches. 

Fish culture to destroy underwater vegetation 

It is a well-known fact that cattails and other underwater weeds affect 
the functioning of open ditches. Cattails growing on the bottoms of 
collectors and ditches reduce flow speed and contribute to silting. 

In the 1960s, irrigation engineers and fishery biologists brought to 
the Vakh valley grass carp juveniles from China and then silver carp 
from Turkmenistan - these are vegetarians and destroy the unwanted 
underwater vegetation. Such fish are still farmed in Kuibyshev fish farm, 
Djami rayon, for purposes other than cattail removal. This old technique 
should be revived and fish should be released into large collectors to 
destroy, first of all, cattail. In addition, farmers can cut vegetation growing 
in ditches and collectors and feed it to livestock. However, farmers tend 
to abstain from such cattail control methods, expecting external financial 
or technical assistance. 

Fertilization techniques

Crop rotation in irrigated agriculture 

In Uzbek regions with man-made irrigation, in particular near cities 
with abundant water and fertilizers, sowing was done regularly, sometimes 
twice a year. In regions with less water and fertilizing resources, fields were 
laid fallow and then sown with winter wheat, later cotton or joughara (sort 



of sorghum (Sorghum)), followed by barley and mung bean (small beans) 
in the same year. Panicum or spring wheat followed next spring. 

After Medick (Medicago) land was plowed, lint, ajonjoli, melons and 
water melons, sometimes joughara (Sorhum sernuum), were sown. 

A rice field would usually rest for 2-3 years to be then sown with winter 
barley. After harvesting barley, it was then sown with rice in the same 
year. Often rice was not rotated with other cultures over several years, 
as rice fields had to be organized in a certain way. 

In Turkmenistan, a crop rotation system was put into place in 1965-
1989. Such crop rotation patterns as cotton and medick , cotton-medick-
vegetable and fodder crops were strictly adhered to. Today, the cotton-
wheat rotation pattern is used but sometimes not followed. In the small 
farming sector, some families successfully use crop rotation, including 
medick. There is a strong belief that medick-based crop rotation both 
fertilizes soil and allows effective removal of weeds through repeated 
cutting of medick for livestock fodder purposes. 

Salinization control 

Soil salinization was a big issue in irrigated agriculture. Modern 
agricultural techniques in Central Asia tailored for large fields only include 
one salinization control technique, which is complete inundative cleaning 
of land in autumn. This technology washes out salts lying deep in soil and 
subsoil layers and results in huge amounts of highly mineralized waste 
water that are either discharged into rivers, spoiling their lower courses, 
or disposed of in different hollows and basins creating multiple waste 
lakes around oases. The latter turn into a source of parasitic insects, 
infectious diseases, etc. 

One of the simplest salinization control methods used in many regions 
is transportation of land from one place to another. In this way new soil 
mixes with old, ‘diluting’ it somewhat. 

An original salinization control technique was invented in the Bukhara 
oases. In the daytime a plowed land plot would be covered with small 
amounts of cow manure at equal intervals and then inundated. After 
water had been absorbed, spots of white with salt stood out. These 
would be dug 36 or 50 cm deep and filled with clay removed from the 
walls of old houses. Then land would be re-covered with manure and 
inundated. When water was absorbed, the land plot would be harrowed 
throughout. If a farmer thought that was not enough, more manure was 
added to the plot. 

Wheat, barley, panicum and joughara were grown on such land. 
Soviet scientists suggested an alkaline soil recovery technique, which 
was based on old technology. Alkaline soil can contain carbonates and 



gyps lying 40-45 cm deep. If these are lifted to the surface through deep 
plowing, organic fertilizers added and snow retention ensured, a chemical 
reaction should start with salines balancing salines and the soil would 
start a self-recovery process. This self-reclamation technique is much 
more cost-effective than soil washing using irrigation canals. 

Rice growing was traditionally water intensive. Therefore, in Central 
Asia it was used to wash out salts and recover alkaline soil. With well-
organized irrigation and deep drainage systems, rice growing allows 
recovery, development and use of even the lowest-quality land. 

In Khiva and Bukhara a different technique was used to remove 
excess salt from fallow land. The top layer 0.25 arshines (about 18 cm) 
deep was removed and bulked up on remote waste grounds. In 2-3 
years when soluble salts had been washed out by rain, such soil was 
mixed with manure and sand and brought back to the original land plot. 
This technology did not use or pollute irrigation water from rivers, while 
surplus salt was absorbed in soil that was unusable in any case. Clearly, 
this technique does not work on large land plots owned by the state or 
collective farms. However, it can work for private farmers, particularly 
when charges are instituted for the use of agricultural water. 

Deep soil loosening

Deep soil loosening technology is used to increase the ground water 
level in soils with a high content of gypsum and high soil density. In order to 
decrease soil density, farmers from Somoni farm, Dangary rayon of Tajikistan 
loosen the gypsiferous soil layer of up to 50 cm depth and add organic 
fertilizers and mulch soil. These actions result in productivity of technical 
cultures. Farmers of Beshkent rayon use a deep soil loosening method for 
salinization control, which enables better productivity of cotton. 

Soil fertilization

Farmers residing in Central Asia ages ago employed a number 
of techniques to, at least, partially recover land fertility. Various 
agrotechnical farming systems aim to, first of all, restore and improve 
fertility, which was left to natural forces under the fallow farming system 
that is the oldest. When people were few and farm land abundant, 
such land was abandoned and new land developed. Fallow agriculture 
was a long process requiring several decades and vast areas of land. 
Later, other types of agriculture with artificial fertility restoration and 
improvement techniques such as fallow, convertible, grassland and other 
kinds of agriculture were practiced. In dry areas, shelterbelt planting was 
important, while in erosion-prone areas soil-protecting planting had to 
be used to improve fertility. 



As agriculture was developing, fertilizers came into use, first local 
(organic), then, as civilization developed, mineral ones. Fertilizers are 
organic (biological) and non-organic substances improving conditions 
for agricultural plant development and facilitating harvest and quality. 

There are two types of fertilizers, which are organic (manure, silt, 
peat, composts, poultry manure, faeces) and mineral fertilizers that 
contain key elements of plant food such as nitrogen, phosphorus, kalium 
and microelements. Superphosphate is an industrial mineral fertilizer. 
Mineral fertilizers also include lime materials, gypsum, ash, etc. Global 
use of mineral (industrial) fertilizers increased 100% between 1938 and 
1954 alone. 

Even long ago, agricultural after-products such as straw, husk, shaw, 
etc. were used as fodder, while manure that was produced was used to 
fertilize farmland. Manure helps to get at least 75-80% of all ash elements 
and nitrogen absorbed by plants back to the soil. It enriches soil with 
microelements and organic substances. 

In agricultural areas of Central Asia autumn after-harvest ranging was 
traditionally used to improve land fertility. This allowed cattle to fatten 
and soil to be fertilized with manure.

In areas where irrigated agriculture was practiced, rich in organic 
substances and accumulated in irrigation systems, silt was used to 
fertilize farmland.

Local practices based on traditional technologies 
of sustainable mountain land management 

Hanging gardens

In Tajikistan this technology was common before Soviet times in 
mountainous villages with infertile land, land and irrigation water deficit. 
The key aspect of the technology is depositing nutritious drifted silt in 
rocky side land not suitable for fruit and crop growing. Holes are dug in 
rocky land and filled with river silt combined with manure. Then seedlings 
are planted. It takes 100-200 kg of silty river soil and 10-20 digested 
manure to create a 1x1m hole. The technique quickly improves fruit 
yields, conserves irrigation water and helps decrease soil erosion. 

This technique was used effectively by private farmers in villages such 
as Urmetan, Takfon, Gaberud in the Zeravshan valley and the Fan-Darya 
valley in central Tajikistan, as well as farms in Khodja-Alo village, Isfara 
rayon, Sogda oblast. 

Stone benching

Benching is one of the oldest agricultural methods used to develop 



rocky land and was very common in pre-Soviet times. It is used in 
conditions of scarce land resource and non-use of machinery. Expanding 
perennial plantings such as subtropical, stone fruit, nut-bearing and seed 
plants on steeply-sloping land (over 30 degrees) creates a good natural 
buffer, which helps preserve the soil layer, increase the humus layer, 
recover the intrasoil moisture regime, etc. 

The key part of the technique is building stone walls 1-2m high 
(depending on the angle) on the side of the mountain. Then the space 
between the side and the wall is filled with fine earth, ash and manure, all 
of which gets agitated and irrigated. This soil is then sown with medick. 
In 2-3 years when the moisture regime has been regulated, the soil can 
be used to grow vegetables, grains and potatoes. 

Benching is common in the Yagnob river valley in central Tajikistan, on 
farms in villages such as Anzob, Takfon, and Gaberud. There are multi-level 
(4-6 levels) benches, based, as local people say, on benches built over 200 
years ago. Benching is common practice in Vanch, Yazgulem, Ishkakim and 
Garmchashmin rayons of Gorno-Badakhshan Autonomous Region. 

Land terracing

This technique is used on slopes angled up to 10 degrees and land 
prone to erosion and washing out of the top fertile layer. It prevents water 
erosion and improves land fertility. The slope is divided into horizontal 
fields up to 10 meters wide. The fields are cut through multiple plowing 
starting from the upper side, with soil moved down the side. After plowing 
is complete, a horizontal tract is formed where valuable orchard crops, 
such as vines, are planted. Before that, the slope could only be used to 
grow hay and cereals, whereas land terraces can grow more valuable 
orchard crops such as apricot, vine, etc. that give more stable yields and 
bring more income. Abandoned land terraces can be found throughout 
submontane areas of the Gissar range in central Tajikistan. Existing land 
terraces are used to grow vines by a few farms in Faizabad rayon. Vine 
yields up to 10 t/ha with an annual profit of $600-650.

Quickset green hedge

Quickset green hedges have been used for a long time for a variety of 
purposes. Different techniques can be used to create quickset hedges to 
protect crops. The simplest and most effective is a technique which was 
popular with the ancient Greeks and Romans. Two parallel trenches 2 
grafts deep were dug 60-80 cm from each other. A mushy peas dish was 
cooked. When it cooled off, it was mixed with plant seeds such as dog 
rose, blackberry, etc., that would then produce the quickset hedge. Old 
clothes were used to make ropes soaked in the mix. When completely 



dry, the ropes put in the trenches were covered with land and watered. 
The first springs were cut. In about two years the quickset hedge was 
ready. Thorn-bushes growing on two trenches joined together and made 
an absolute barrier. The above techniques can be recommended to form 
a landscape and produce quickset green hedges and moisture biotopes 
for environmentally-friendly agriculture.

Inter-row sowing

This technique allows farmers to use land under orchards more 
effectively to grow grains and legumes in-between rows. This is effective 
in land-scarce mountain regions with high levels of erosion. It helps 
prevent water erosion on slopes and improve land fertility. To maximize 
the effectiveness of fruit orchards and vineyards, winter wheat seeds are 
planted manually or by a sowing machine between rows. In July, grains 
are harvested, while crop remains protect the soil from drying, water and 
wind erosion. Winter wheat can yield up to 12 c/ha and insures a farmer 
against low yields of fruits or vine. This technique is practiced on farms 
in the Gissar valley, in Khatlon oblast and Faizabad rayon of Tajikistan. 
It is particularly effective when used on new orchards. 

Unused inter-row space can be used to grow vegetables. For this, 
inter-row land is plowed 30cm deep in early spring and then dragged, with 
irrigation furrows formed. Different crops, such as tomatoes, cucumbers 
and melons, can be sown on furrow slices. This technique also reduces 
and prevents erosion and brings more income. It is used by farmers in 
Tajikistan’s Gozimalik rayon.

Combine drilling

Combine drilling is a technique used to harvest 2-3 crops from the 
same land plot. If one crop yields a few days earlier than scheduled, 
then another crop can be sown on the same land plot. In this way, an 
early yield of one crop and a late yield of another crop will be ensured. 
For example, wheat and rye, rye and tomatoes, wheat and garlic can 
be combined. This technique is particularly effective in cotton-growing 
regions. More so, because the Tajik Government is expanding cotton 
land annually and has made it mandatory for farmers to grow it. In many 
regions of Tajikistan such as Shaartuz, Kabodien, Beshkent, Sogda 
oblasts, cotton growing quotas for farmers reach 80%. Cotton land is 
being expanded by reducing land for vegetables and other crops, which 
is causing underproduction of food. 

Water saving technology for combined sowing of cotton and rice 

This technology is based on growing agricultural cultures with 



minimum water per unit of produce and improved productivity at the 
same time. When a water saving technology is used, a screen is used 
to cover the soil. Other tools include plastic hoses, drip feed and soil 
mulching. In particular, cotton can be sown under a screen when water 
saving technology is used. For this purpose, in February a plowed field 
is divided into irrigation furrows with 60 cm intervals and covered with a 
screen, while in late March cotton seeds are thrown manually into screen 
holes and furrow middles. Cotton seeds can be sown at the same time as 
rice. Cotton seeds are planted on each second couple of rows. Rows in 
a couple have 60 cm spacing between them, while two couples of rows 
have 90 cm between them, which is used for rice (thrown into screen 
holes). This technique is used on farms in Spetama rayon, Sogda oblast 
of Tajikistan, as well as on an experimental plot on “Nau” farm. 

Effective delivery of irrigation water 

The use of cement asbestos, iron and plastic tubes to supply water 
from source to land plot is often costly. The technology involves supplying 
water along canals with bottoms covered with rubber or cellophane. When 
27 ha of new land near Shurmashk village in Aina rayon of Tajikistan were 
developed for wheat growing, techniques were used that did not cause 
landslides. To do this, a screened canal 2.5 km long was built to supply 
irrigation water. 

3.4. Traditional knowledge in water management 

Rain and melt water collection and management 

Rain and melt waters were an important source of fresh water in 
many regions of Central Asia. Even in the Khiva oasis where rainfall 
levels exceed 80-100 mm a year, rain and melt water was collected, 
in particular on the outskirts of the oasis. Desert summers are hot and 
dry, while spring is rainy, with occasional showers. The simplest way to 
collect rain and melt water was to place buckets and barrels under roof 
drainage systems. Each rainfall would provide several liters of pure water, 
which, of course, did not last long. However, it was clean fresh water. 
This fresh water collection technique was practiced by settled Tajiks, 
Uzbeks, Turkmens, and, much later, Kazakhs. In Turkmenistan the roof 
rain water collection method was called terkau. Nomadic shepherds 
collected rain water manually by making whirlpool-shaped collectors 
out of a small (2m2) piece of rubber sheeting, screen or sheep skin, 
the lower end of which was sunk into a reservoir such as a tank or can. 
Obviously, this technique was very basic and could only meet minimum 
short-term needs. 



The cold period from late autumn to early spring brings large amounts 
of snow, which then melts rapidly and drains with surface waters or 
evaporates. Rain and melt water management has always been an 
important job for people living in deserts or arid areas. Therefore, there 
is a great number of original and sometimes highly effective technologies 
of varying complexity. 

In Turkmenistan, to make a reserve of fresh water in wintertime, the 
following practice was used. Snow would be buried in the earth (from the 
northern side) under an arbuscle (kandyma) or sand dune (guzai). The 
hole would be slightly more than waist-deep. Before filling it with snow, 
the bottom would be watered, which would make an ice cover overnight. 
The next day, the hole would be filled with fresh snow collected from sand 
dunes. Then it would be trampled down with the top covered with wet 
sand to block the sunshine. After that, a hang out of syuzen (calligonum) 
would be made over the hole with buried snow. When needed, snow could 
be retrieved from the hole using an axe or a spade. 

Takyric basin (khakhi) 

In deserts basic water collecting facilities are usually attached to 
takyrs, which are natural formations shaped somewhat like clay plates 
on the sand. Takyrs are common on horizontal surfaces in deserts, can 
be found on plateaus, deltas, irrigated land, i.e. claypan, and in lowlands 
in case of broken ground. In addition to takyr, there is desert takyric soil. 
Takyr land forms in natural lowlands, which collect flows of melt and rain 
waters in spring. In such water collecting grounds, clay particles gradually 
gravitate to the bottom, adding to the solid clay layer. When dried, such 
ground cracks (takyr).

Takyr has two important characteristics. Firstly, it collects water from 
a large area, because it is in lowland. Secondly, it prevents water from 
soaking into sand, because it has a waterproof clay layer on the bottom. 
Not so long ago takyr land was still very important for desert populations. 
One square kilometer of takyr land can collect up to 15,000 cubic meters 
of water (Kunin, 1959). 

If the clay layer is especially thick (3-7 m), shepherds usually dig a 
hole (khakh), called oitak in Turkmen, in the center of cracked land. It 
is a small basin 1.5-2 m deep, around which several radial channels are 
dug out to channel water to a reservoir. Such basins have water only in 
spring or till early summer. In Karakum there can be takyr land with a 
natural drainage system ensuring quick delivery of atmospheric water 
to the collector. However, on most takyr land collecting facilities have 
to be built. A water collecting facility is a network of shallow channels. 



It is not recommended to make deep channels, because the clay layer is 
thin and water can filter into the underlying sand. Soil emptied from the 
channels is organized along the channel walls in isolated groups, which 
ensures water draining from both sides of the channel. 

Such basic facilities have served herders over several millenniums. 
The Spring reserve can sometimes last till mid or even late July, which 
is very important for herds migrating across deserts or semi-deserts. 
Even when the water in the hole is finished, the clay remains swollen 
with water and can provide moisture to plant roots, thus making biotic 
landscapes around cracked soil.

Local people used such wet spots to grow (water) melons, which 
indicates the multi-functionality of takyric basins. Such plantations were 
usually based on the edge of deserts, from where produce could be easily 
transported to populated places. 

In order to ensure non-stop operation, collecting grounds should be 
maintained properly. The surface of takyric basins is cleared of vegetation 
and protected from livestock trampling. If there is no action to protect 
collecting grounds and prevent trampling, sand drifts and migrating dunes 
can rapidly destroy takyric basins.

In addition to natural ones, there were man-made water collecting 
takyrs in Karakum. For this purpose, sand ridges and loamy and rocky 
soil were covered with clay and other waterproof materials. With due 
maintenance, man-made water collecting grounds can be as effective as 
natural ones and should be built based on wind patterns and land relief. 
An inadequately built ground will not last long. 

At the same time, it should be remembered that takyric basins can 
be a source of infection and a center of erosion because of the high 
concentration of animals. A somewhat more complex and effective form 
is the stoned khakhi, with low clay walls protecting it from sand drifts 
and preventing livestock from entering. 

Chirle

Chirle, a water-filled well dug in takyr land, is a more effective facility 
than a takyric basin (figure 3). It was commonly used in the Kyzylkum 
and Karakum deserts in the relatively recent past. Unlike wells used in 
northern latitudes, chirle preserves water flowing down from surface 
rather than collecting water from underground water beds. Chirle can 
be 25-30 or more meters deep. The thicker the water layer, the deeper 
and narrower the chirle. It prevents water from warming up, evaporating 
or soaking into walls coated with bricks or clay and supported with 
brushwood. The walls are surfaced with tufts of grass, saxaul, sometimes 



bricks or limestone blocks. Chirle water is clean and cool and can be 
kept till autumn.

Nomadic herders grazed their livestock near fresh water wells in summer, 
as takyr water was finished by early or mid July. When shifting to a driving-
pasture system, driving routes were also closely tied to wells. A broken or 

Figure 3. Chirle well structure (Petrov, 1964)



empty well meant many kilometers of hiking till another well or oasis could 
be reached. Not all nomads and their livestock were strong enough for 
this, so wells were carefully guarded and regularly maintained. European 
engineers had little understanding of how chirle worked, which caused 
difficulties for desert development. They tried to develop “deposits“of fresh 
underground water based on traditional concepts of water bearing and water 
resisting layers. Thus, when building the railway connecting Krasnovodsk 
and Ashgabat, the water supply of several railway stations was based on 
such “deposits”. When exploited intensively, wells on the border of fresh 
water layer became salinized and had to be abandoned. In central Karakum 
similar mistakes were made when using such water in the village of Darvaz. 
At the same time, in neighboring villages with more respect for traditions, 
people could fully meet their water needs through collection of rain and 
melt water, at least until the 1960s. 

Dashkhak

Dashkhak is translated from Turkmen as a stone water reservoir, of 
which there were many in northern Turkmenistan some time ago. One of 
these facilities is still operating on the Unguza in the Turkmen Karakum. 
This monumental facility has a perfectly round shape and a diameter of 
approximately 25 meters. It looks like a well several meters high coated 
with stones with several outlets in the wall. Dashkhak is roofless, which 
lets precipitation in. In addition, it collects water from adjacent territories 
through radial channels. However, dashkhak water gets dirty and dusty 
with time and warms up and partly evaporates in summer. 

Sardoba

Sardoba (Iranian serd (cold) and ab (water)) were underground 
facilities with ground covering that were used as water tanks in the Middle 
Ages in Central Asia (Figure 4). They looked like brick arches with outlets 
at the bottom. Radial channels or rays collecting takyr water met at the 
well or in another underground container. Most of the over 1000 Central 
Asian steppe sardobas were built by Abdulla-khan in the 16th century. 
Such grounds are scattered around arid steppes of current and former 
Bukhara land. Such facilities are very similar, with the only difference 
being an extension shaped as an elevated parallelogram serving as a 
portal can be attached to the rotunda from the north. 

Overall, a complex consisting of a water-filled well with a protective 
dome is a highly effective and proven technique for collecting and 
managing spring desert water. Sardobas were 6-8 meters high and 8-10m 
in diameter. Such water was used only for drinking rather than irrigation. 



An average dew mound had a capacity of 200-300 m3, or rarely 2,000-
3,000 m3. It should be remembered that 1,000 m3 of fresh or brackish 
water is enough to meet the water needs of up to 600 sheep and support 
personnel in a desert, with some water left for irrigation of a small melon 
orchard and sheep washing. 

Sometimes dew mounds were built on hillsides rather than in lowlands, 
in which case they had two water receivers, with one serving as a water 
settling facility where dirt and clay matter could settle. The water settling 
facility purified water, which cleaned the sardobas occasionally. Takyr 
water clouded with silt clears slowly. Therefore, local people added fine 
salt to clean the water of silt, whereas in some regions a mix of fine salt, 
lime carbonate and coal was used for cleaning. Cleaned water can keep 
for a long time without going stale. People maintained such natural 
complexes with particular care, cleaning the dome and silt-affected water 
collectors if needed. Some ruined sardobas can still be found but local 
people dismantle them quite rapidly to use as building materials.

Congelation of saline water 

On Ustyurt, natural freezing of saline water was used as a technique 
to extract fresh water. Local people channeled stream water into special 
large man-made basins that were shallow, with one side deeper than the 
other. In wintertime the basin would completely freeze, which turned 
water in the shallow area into almost fresh ice, with the saline water 
accumulating in the deep section. Ice was collected and moved to special 
storing grounds, which became fresh water filled reservoirs after the ice 
had melted. This technology could be used not only on Ustyurt but in 
other areas of Central Asia with saline or brackish streams and low winter 
temperatures, in particular, in mountainous and submontane areas.

Figure 4. External view of a sardoba (dew mound) (Arnageldyev, 
Kostyukovsky, 1985)



Wells

Ground water is a major source of water in desert areas. Most of it 
is saline, with few fresh pools, some of which can be found along the 
Amudarya, with water flowing down seasonally from the mountains and 
soaking into the top soil layer. Water filtered through barkhan sands 
also forms water-filled pools suitable for drinking. In the south-east of 
Karakum in the submontane area of Parapamiz there are wells over 30 m 
deep with deeper wells closer to the center of the desert. Most Karakum 
ground water is saline or brackish. Although there are areas where saline 
water rotates with fresh water. For example, in Amudarya Karakum and 
lower courses of the Tedjen and Murgaba. River water soaks into the loose 
ground of sandy deserts and forms fresh underground water reserves 
that become more saline further from the rivers. 

Well sinkers able to spot ground water reserves have always been 
highly valued in desert communities. They dug wells up to 70 or more 
meters deep using very basic tools and supported the walls of such wells 
with soft, long-lasting trunks of saxaul or calligonum (Calligonum). 

In cross-section, it looks like a conoidal frustum with a widening 
bottom. The top of the well’s cross section is only 1-2m, while the bottom 
is up to 20 m. There were thousands of wells of varying depth all over 
Karakum with new, abandoned and restored wells. It took approximately 
2,500 trunks of saxaul or calligonum to support walls of a well 20 m 
deep, which is the minimum depth in Karakum. This means that if cut 
clear, some 50 ha of desert had to be cut. Cutting sand-binding plants 
could, of course, cause barchan sands to spread, which is why wood 
was collected from vast territories. In Turkmenistan wells did not have 
parapets or stand out on the ground. In Mongolia and east Kazakhstan 
wells were covered with wooden lids to prevent sanding, while in cold 
areas the wooden lids were wrapped in sheep skin.

Water was extracted using such working animals as asses and camels. 
A camel would slowly move away from the well lifting up a leather bucket 
with a capacity of 100 l attached to rope hitched over the camel’s side. A 
shepherd standing by the well would catch the bucket and empty it into a 
livestock watering pan. Then the camel would move back toward the well 
slowly, lowering the bucket in. In some areas this technique is still used. 

It was particularly difficult to build wells in areas with scarce tree 
vegetation, such as the Ustyurt plateau. The walls would usually be 
supported with brushwood of desert shrubs such as eurotia (Eurotia 
ceratoides) and Artemisia arenaria. Brushwood was laid in criss-cross 
layers of 20-30 cm with space in-between filled with clay. Just like all 
desert plants the above shrubs are decay-resistant. Walls would be coated 



with these shrubs in places with limestone layers. Most of the well’s space 
was fixed around with piled limestone rings fixed with cement. Rings 
become smaller closer to the bottom, shaping it a conoidal frustum with 
a round expansion in the middle. One or two usually covered the top 
of the well somewhat like a lid protecting it from dirt. A limestone pan 
(astau) up to 2m long was usually put near the well. 

Water was extracted using a block over which a rope was hung 
with a big leather bucket attached to it. The block was usually made of 
limestone. There can be wells cut inside a limestone block without any 
special fixation. 

Another type of well is the kuduk, meaning a shallow well with wooden 
fixtures. Finally, in sandy areas there can be very shallow poorly fixed 
wells called espe. Such wells have to be renewed regularly as they sand 
up easily. 

In areas with abundant groundwater, water is used for both watering 
and irrigation of small land plots. Food plants such as corn and medick, 
along with watermelons and melons are grown in such areas. 

Drainage galleries (kahrez) 

Figure 5. Kahrez structure (Arnageldyev, Kostyukovsky, 1985)

A more complex and more effective technique used to collect water 
in submontane areas is the so called kahrez, which is an underground 
drainage gallery (Figure 5). In contrast to basins, water-filled wells and 
inundative systems only retaining water, drainage galleries collect water 
from where it is in abundance and deliver it to where it is most needed. 
In Nurata, Gissaro-Alai and Kopetdaga mountain river beds are usually 
laid with erratic pebbles. This causes soil infiltration of water, where it 



stays over the hot season, gradually draining away and getting released 
here and there in the form of springs, while surface flows are rapid in 
spring but usually dry up by summer. Drainage galleries deliver water 
back from underground sinks to the surface. Flat underground galleries 
40, 50 or more meters long were built in submontane areas. The closer 
to the bottom of the mountain, the deeper the gallery, which widened 
up in the head part when it branched out to collect more water. In this 
part, the underground bed may lie 80-90 m deep. The closer to plain 
land, the shallower the gallery, which gradually comes to the surface, 
releasing a canal. 

Thus, the gallery is angled less than the ground. As a rule, galleries 
stretch along natural hollow and narrow land where melt water flows 
in spring. In summer the beds remain dry but underneath them spring 
water flows through a coated tunnel. This coating required filigree skills. 
It ensured strength and reduced infiltration losses and, as a result, a long 
life and safety of the gallery. It was equally difficult to build a strictly 
vertical well pipe several tens of meters deep. Such wells can be found 
scattered along the gallery each 6-8 m and, occasionally every 15 m. 
Wells were used to obtain earth for construction works and then used for 
regular maintenance of drainage galleries. The depth of wells decreases 
when descending to the valley. 

In agricultural areas of Tajikistan, Uzbekistan, Turkmenistan, 
Afghanistan, Iran and Azerbaijan drainage galleries operated for many 
centuries. In submontane areas of the Nuratau range (Uzbekistan) alone, 
they irrigated around 100,000 ha of land. According to Gulyamov, a 
well-known Central Asian ethnographer, the whole area was dissected 
by drainage galleries, the number of which reached 360. Nearly all of 
them were built in the middle ages. There are several hundred drainage 
galleries in Uzbekistan’s Djizakh oblast with 300+ wells on each. Each 
gallery has a character, water debit and productivity. For example, a large 
gallery called Kalta delivers on average over 500 l/s to the plain, with 
the figure going down to 130-140 l/s in dry years. Some underground 
water pipes delivered water directly to a city or fortress and were of 
strategic importance. Such a drainage gallery can be found in Nurata 
city: the gallery’s channels are coated with ceramics and it ends with a 
basin (hauz), which is nearly in the city center. The water it delivers is 
considered holy water. 

Over 1,100 drainage galleries were built in Turkmenistan, with around 
200 currently operating, dating back as far as 1920. Today, most of them 
are abandoned. Drainage galleries were mostly built on a submontane 
plain south to Karakum, which allowed local people to use water flowing 
from the Kopetdaga mountains. Thus, thousands of square kilometers of 



submontane desert were made fertile and inhabitable through irrigation 
from drainage galleries. Some galleries still operate. However, most of 
them were abandoned after a ground irrigation system was adopted (when 
the Karakum canal was put into service in Turkmenistan).

From the perspective of water management and saving, drainage 
galleries are superior to large ground canals. Drainage galleries are an 
effective way to intensify agriculture in arid submontane areas. They 
ensure minimum transportation losses such as infiltration, evaporation, 
etc., reduced flooding and salinization risk and limited contact with 
mineralized water, all of which ensures effective use of each cubic meter 
of water. 

There is little doubt that delivering water to the plain through drainage 
galleries can be an organic part of today’s water supply system in the 
submontane areas of southern Central Asia, along its entire mountain 
border. Rehabilitation of remaining drainage galleries is more cost-
effective than the building of new canals. It is a more difficult task to 
recover the building technology of new drainage galleries. Unfortunately, 
the old technologies used by gallery builders are mostly lost. It is not 
known how they could move around 100m underground, how they 
worked in conditions of water-filled grounds or how they modeled the 
tunnel angle. The bed had to be neither too deep nor too high up. In 
places where the gallery curved, water could cause erosion or stagnation 
and silting. Sunlight got into the gallery through wells used by builders to 
lift rocks. However, it was only possible to walk in the gallery half –bent 
over. In addition, it was small enough to flourish a spade or a shovel. It 
is unclear what tools gallery builders used. It is only known that they 
were highly respected people in their communities with “inviolable and 
indisputable” water rights written down in Muslim water use books. 

Drainage galleries were traditionally used in the agriculture of 
Tajikistan and other Central Asian nations and were of great economic 
importance. Drainage galleries can be found in Penjikent and Nur-Ata 
of Uzbekistan’s Samarkand oblast. 

Before the Russian conquest of Central Asia, drainage galleries 
were an integral part of the irrigation of agricultural land. However, after 
the Central Asian khanates were conquered and joined Russia and the 
Turkestan General Province (1870) was formed, the traditional irrigation 
system was replaced with a Russian agricultural system. Unfortunately, 
eventually nearly all drainage galleries stopped operation in Central 
Asia, except for an operational gallery in Nur-Ata, and all the secrets of 
drainage gallery building were completely forgotten. Currently, operating 
drainage galleries and detailed information of the building technologies 
used can be found in many provinces of Afghanistan and Iran. 



3.5. Traditional knowledge in forest management

In arid areas scarce forest resources have always been highly valued. 
Even in mountainous areas with much more tree vegetation, clear 
felling was forbidden. It has been mentioned above that walls had to be 
supported with tree trunks, usually saxaul, when building desert wells. 
Local people removed saxaul selectively from a vast area. Residents of a 
few permanent settlements in desert areas banned or severely restricted 
the extraction of timber in their neighborhoods. Harvesting of wood within 
a radius of 3-5 km from the settlement could lead to ostracism. Only 
the use of dead branches and trunks was allowed. Such traditions are 
still alive in Uzboi in central Karakum, where local communities largely 
depend on local resources. 

In Pamir each household had a forest plot allocated by the community 
board to stock brushwood. There was a special procedure according 
to which brushwood stocking could only take place in autumn and 
winter (before Navruz). After that, logging was completely forbidden 
to prevent damage to trees and shrubs in the growing season. As a 
rule, forest plots could only be in use for one season, after which new 
plots were allocated. Plots could be used again in 1-2 years. Such rules 
prevented mountain erosion. Brushwood which drifted with floods and 
mudflows could only be picked up on special days and was considered 
community property. The harvest would then be distributed among 
households. Dried manure cakes were an important source of fuel. Such 
traditions were also common among Kyrgyz people leading a nomadic 
life in mid and highlands of the northern Tien Shan, with its forests of 
Tien Shan fir (Picea) and juniper (Juniperus sp.). Some communities 
prohibited livestock grazing in forests of both mountains and riparian 
forest (tugai – riparian forest in Central Asia consisting of mostly Asiatic 
poplar (Populus diversifolia), willow (Salix), oleaster (Elaeagnus sp.) 
and tamarisk (Tamarix gen.), gigantic grains and grassy liana (liana). 
According to recent data, riparian forest lowers ground water and the 
salt-bearing layers, reduces stream-bank erosion by 2-4 times and 
accumulates river-borne sediments. Grassy riparian forest was a source 
of valuable amber honey. Local people of all Central Asian countries are 
well aware of the bank stabilizing function of riparian forest. Riparian 
plants were planted for that purpose along the banks of the Pyanja and 
its branches in southern Tajikistan.

It is traditional in Central Asia to name natural sites such as natural 
landmarks, springs and even individual trees after outstanding people, 
which promotes the sites’ protection. In many sites local people can 
proudly point at a tree allegedly planted by Alexander the Great (or at 



least his warriors), springs built or visited by a saint, etc. As a rule, this 
means that those landmarks, forests or trees have a special protection 
status, prohibiting the cutting of trees, livestock grazing, etc.

Reafforestation work

Unsuccessful control of drifting sand in the pre-revolutionary period 
can be seen throughout Khoresm, Bukhara and other oases, with 
hundreds of hectares of ancient irrigated land buried in sand, silted up 
irrigation canals, villages, roads, etc. The Bukhara oases have lost around 
80,000 ha of arable land over the last two centuries. The sizeable city of 
Vardanzi (situated on territory of modern Uzbekistan) was completely 
abandoned in the mid or late 1920s.

Without support from local authorities, farmers had to identify sand 
control measures to be taken. For example, local people created hedges 
made of dry grass and shrubs and built wide clay walls (duval), shallow 
canals, etc. in areas where arable land was affected by encroaching sand. 
However, such actions had only short-term results as nothing was done 
about the causes of creeping sand. Blown sand piled up by man-made 
barriers and gradually sifted over, in which case farmers used the same 
methods with no result and, in the end, abandoned their settlements. 

In previous times, there were repeated attempts to plant forests on 
submontane plains as trees provided good wind protection, construction 
material, fodder and acted as a sand barrier. There remain a sparse growth 
of thick-headed elm trees growing on the dry land of villages, cemeteries 
and abandoned wells. The Bukhara oasis had a basic “green barrier” on 
the border to block sands blowing from the north and west. Much work 
was done on the green barrier only in the Soviet period. 

Drifting sand is usually caused by ineffective use of vegetation for 
pasture purposes and fuel. In the sandy deserts of Central Asia saxaul 
was one of the main plants and also a key fuel material, with manure 
and straw cakes (kizyak) second in importance as a fuel. In Karakum 
many wells were built with walls supported by decay-resistant saxaul and 
calligonum (Calligonum). When for this purpose trees were removed 
from vast areas winds blew now-mobile sand and created either sand 
storms or moved sand dunes. Sand was particularly mobile in deserts 
with ancient agricultural oases where man’s activities had most impact. 
The man-sand battle usually ended in victory for nature, with people 
forced to abandon sanded-up fields and homes and move on.

In addition to saxaul and calligonum, other tree species growing in 
Central Asian deserts in areas with ground water close to the surface 
include several species of tamarisk (Tamarix gen.), poplar (Populus gen.) 



and willow (Salix). Kazakh, Kyrgyz and Turkmen people used the latter 
to make a wooden framework for their portable homes, known as yurts. 
Vegetation was mostly represented by shrubs, sub-shrubs, annual and 
perennial grasses. Sand drifts were also blocked by man-made cracked 
soil grounds. Karakum communities traditionally grew fruit orchards. In 
order to allow trees to develop roots, young plants had to be protected 
from removal by wind, drying out and being blocked by sand. To do 
that, people made cell and row patterned fences from tree branches. It 
is extremely difficult to grow a tree based on a tree seed or sapling due 
to the great mobility of sand, and only a few trees actually survive out of 
hundreds planted. In order to protect saplings, people formed physical 
sand and wind barriers made of reed or brushwood, which gave plants 
more time to develop roots. In addition, by the time these physical 
barriers fell away, other plants would have grown. Plant roots went deep 
into the sand, while ground shoots formed wind shadows, which served 
other plants as well. However, sometimes young plants could not survive 
because of repeated drought and sand storms, and even the surviving 
plants required ongoing care. 

In southern Tajikistan, drifting sand covered a vast area. To bind such 
sand, farmers planted forest shelter belts of sea buckthorn (Hippohae), 
which soon formed thick tousle allowing grass to grow underneath. Sea 
buckthorn grows well on pebbly and sandy land, so the young trees 
do not require much care. Its roots develop multiple shoots that are 
particularly strong and reach 12-25 cm deep. It is important that there are 
no other young plants near sea buckthorn. Also, much water is needed 
to ensure survival of sea buckthorn, which makes it good to plant near 
river banks. Such riparian forests protected villages from drifting sand 
for a long time. However, when collective farms started to grow, the local 
authorities of a Tajik village would cut entire riparian forests to extend 
collective fields all the way to the banks of the Pyanja, where mobile sand 
formed. Soon after, a sand storm covered fields with sand and damaged 
some facilities. In addition, the first flood washed out a big piece of the 
bank. Damage was so serious that people had to leave the place for a 
new highland settlement. After this, old members of the community told 
the authorities who came from another community that sea buckthorn 
forest had protected the village from sand for over 60 years. The forests 
provided excellent tented grounds with abundant grass vegetation that 
were used for livestock grazing in the hot summer months. 

Forest shelter belts were also planted along canals, which protected 
land from wind erosion and salinization. Research shows that trees 
reduce water evaporating from a canal surface by up to 2-2.5 times. The 
thicker the grass growing on the banks, the more silt settles in canals, 



not reaching the land. Extensive tree planting reduces grassy vegetation, 
changes grass stands and results in less silt settling in unlined canals. 
Karakalpaks were particularly famous for their forest belts. Nearly all 
construction in the Khoresm oasis of the mid 19th century to the 1920s 
was based on wood supplied by Karakalpaks. Poplar trees were used 
for that purpose. Poplar plantations were planted in the valley of the 
Amudarya or its branches, with trees planted palms away from each 
other. This resulted in very thick forests, with the trunks of surviving trees 
standing against strong wind and later forming straight-stemmed high 
forest. Unfortunately, this practice was discontinued in the mid 1920s 
when increasingly salinized soil and several very cold winters (1923-25) 
completely destroyed the plantations, the memory of which remains only 
with some very elderly community residents. 

In submontane, mountain and steppe areas of Uzbekistan and 
Tajikistan farmers planted poplar trees on the leeward side 30-40 cm 
away from each other, so that young flexible trees could form a wall 
protecting fields from winds. This technique is still used. When trees 
grow larger and their stems less flexible, the trees are cut to be used as 
construction material. According to tradition, a tree has to be planted 
just after a child is born, so that it can be used for construction of a house 
when the child grows up and starts a family. 

On plains, willow and poplar were complemented with oriental plane 
(Platanus orientalis) and elm (Ulmus). In 12-15 years, areas under such 
timber produced excellent building timber, after which the trees were cut, 
roots extracted and the plantation planted with field crops such as clover 
(Trifolium) or medick (Medicago) and then planted with timber again. 

Central Asia and southern Kazakhstan are considered regions prone to 
mudflows, which consist of multiple sediments and cause serious damage 
in mountainous and valley areas. Therefore, erosion and mudflow control 
was of great importance, as was afforestation of mountainsides, binding 
of mobile sand, forest shelter belts on irrigated and dry land. 

Forests were one of the best ways to stabilize hillsides. In Tajikistan 
there was a centuries-old tradition of building bench terraces. Benching 
and growing of fruit and nut orchards, particularly on dry land, were 
traditional techniques used by high altitude dwellers. Benching was done 
in the following way. A wall was made out of large stones, fixed with timber. 
The wall would be close to a river. The resulting hole was filled with stones 
collected from the hillside which was subject to benching. The hole was 
topped with brushwood, branches, leaves and grass so as to bind the soil. 
Terraces could be “spontaneously” formed on headlands of fields under 
long-continued cultivation. Washed-out soil slid to the lower parts of the 
field, where it was stopped by the headland, thus evening the field out. 



To irrigate flat land and the detrital cone of forest and arable land, 
people collected water from mountainous flows through irrigation 
canals stretching horizontally on the hillsides. Alongside oak (Quercus), 
oleaster (Elaeagnus sp.), juniper (Juniperus sp.), hawthorn (Crataegus 
oxyacantha), etc., the borders of such canals were planted with fruit 
trees. Pamiri people did not have large fruit orchards on the hillsides. 
However, they planted poplar and willow forests which were then used 
as timber. A traditional poplar and willow planting technique used by 
Pamiris was very simple. In early spring a stick cut out of strong wood 
was hammered into wet ground. Freshly cut poplar and willow sticks 2-3 
m high were planted in the resulting hole. The ground around them was 
stamped. To protect the sticks from animals, they were covered with 
thorn-bush sticks all the way up to 2m high. To ensure straight, high 
and monocormic trees, side branches were cut from the growing poplar 
trees 3-4 years after planting. Branches were cut in early spring and used 
as planting material and also partly for fuel. In contrast, willow trees 3-4 
years old were regularly chopped at a height of 2-3m from the ground to 
promote thick sub-trees used as a craft (bucket weaving) and building 
material. In addition, when the tops are chopped off regularly, willows 
produce abundant woody forage, which cattle and sheep find delicious. 
Willow branches were also stocked as supplementary winter fodder. The 
same technique was used to cut the top of mulberry (Mortis), so that 
it produced a green mass to grow silkworms. Such artificial willow and 
poplar forests were planted near the banks of irrigation canals, natural 
rivers and streams throughout Central Asia, as well as to form thick belts 
around fruit orchards. 

In the Bukhara khanate, with horticulture being the main type of 
agriculture, poplar trees were planted thickly in fruit orchards behind a 
clay fence separating the orchard from other land and protecting plants 
from cold winds. Land close to settlements was usually planted with fruit 
trees such as cherry-plum (Prunus divaricata), uruk (Cental Asian sort 
of apricot) and mulberry (Mortis). The latter was particularly common in 
silk farming and mountainous areas. In Pamir and Afghan Badakhshan, 
there were “mulberry villages” – the rocky soil was not good for growing 
grains, so people lived off fruit, which was either exchanged for wheat 
from neighbors or dried white mulberries were ground into flour to make 
bread. 

An original technique to prevent arid erosion (deflation) is still used 
in winter in Zebak, Afghan Badakhshan. In autumn, after the first low 
temperatures, fields are inundated at nighttime, so that an ice cover is 
formed by morning to prevent deflation. A similar technique was used 
in Pamir and Tibet areas. 



Binding mobile sand in Turkmenistan

Drifting sand without any vegetation such as sand hills, hill chains, 
etc. are an integral part of a desert. Sandhills (“ak chage” in Turkmen) 
are common around villages, cracked soil plots, catchpits and wells. 
Sandhills cover vast areas and can be between 2-3m and 15-20m high. 
The complex wind regime in Central Karakum creates sand mobility, 
on average 4-6m per year. Drifting sand buries household outbuildings, 
houses and land plots. In such desperate conditions people have to leave 
their homes and move to new places. People affected by sand drifts save 
up to 25% of their household budget to build a new home. 

Regular and systematic work to stop and bind sand in Turkmenistan 
was initiated in the Amudarya valley in 1927 when 371 ha were planted 
with trees. By early 1941 around 11,000 mobile sandhills had been 
bound. Recovery work was resumed in 1951, and by 1968 41,000 ha 
of mobile sand had been bound. From 1971-1975 some 300,000 ha 
of mobile sand was planted with forest. From 1972-1999, forest was 
recreated on 700,000 ha. Planting materials include traditional desert 
plants such as white saxaul (Haloxylon persicum) and black saxaul 
(Haloxylon aphyllum), Salsola richteri and Calligonum sp..

Drifting sand and plant recovery works are based on a variety of 
techniques such as setting up physical barriers made of reed (Phragmites), 
wire and willow canes (hard row and cell patterned fences 2х2 and 3х3m) 
and planting. Hard protective barriers made of plant materials such as 
brushwood, willow canes and reed mats, are deflation-resistant, more 
effective and have the following advantages: a) environmentally friendly; 
b) hold back plant seeds, promote plant survival and growth; c) serve as 
fodder and habitat for some animal species; d) plant decay speeds up 
soil formation and enriches it with organics. 

In order to plant desert shrubs and trees, one-year plants of at least 
80 cm high are carefully selected and planted in holes 50-80 cm deep, 
7-10 cm away from rows of hanging mechanical barriers or in cells of 
protective barriers. Plant recovery work is then done in February-March. 
When the average daytime temperature is more than +5О, forests planted 
with the purpose of pasture recovery can be used for regular seasonal 
grazing in 5-7 years. 

A traditional technique used by communities living in sandy areas 
is to bury large trunks and sticks of mature vegetating saxaul with its 
underground system (around 40 cm). Such planting material is buried 
deep in the sand and irrigated first at the time of planting and after the 
first signs of vegetation over 1-3 years. 



4. Effective soil and water saving 
practices

For over 70 years Central Asian land and water was managed centrally 
without taking account of local factors such as land, climate and water 
supply. Extensive agriculture was practiced to pursue high yields and 
profitable crops such as cotton, rice and wheat. USSR-wide agricultural 
planning and introduction of new techniques which sometimes 
completely disagreed with traditional practices led to the loss of nearly 
all traditional knowledge in agriculture accumulated by Central Asian 
nations over many centuries. 

A tradition still  used in today’s Kazakhstan, Kyrgyzstan and 
mountainous areas of Tajikistan and Uzbekistan is the seasonal use of 
pastures such as summer-winter and spring-autumn pastures. 

In Turkmenistan traditional agricultural knowledge is only used on 
private land plots. At the same time, Turkmen agricultural development 
has been largely evidence-based, which adds a different perspective to 
the “common practice – traditional knowledge” system. Nevertheless, 
traditional knowledge can be found in different areas such as selection 
of crops for different types of soil, crop rotation, communal water use, 
irrigation practices, binding of drifting sand, etc. 

In Uzbekistan the system of nut and fruit orchards remains traditional 
and is based on the “ancient” distribution scheme of land plots managed 
by a family or tribe. 

Below are examples of practical application of traditional knowledge 
to today’s situations.

Amelioration technology of “hanging gardens” 
on the slopes of submontane-lowland zones 

(village H.Ailo, Isfarin district, Sugdt oblast, Tajikistan) 

General Information: 
Village H.Ailo is situated in the submontane zone; irrigated farmland 

is represented mainly by gray-brown, granitic, severely eroded sabulous 
soils with poor fertility. 

Issues: 
Scarce land and naturally low fertility of gray-brown, granite 

soils of the slopes. Other issues include severe erosion and the poor 
water-retention of soils. Annual planting of transplanted seedlings of 
horticultural crops dry out, and established trees do not fruit well. At 
the peak of the irrigation period water is often scarce. When irrigated, 
topsoil washout takes place. 



Solution: 
The essence of the root amelioration method is in application of earthy 

deposits of the Isfara river, rich in clay fractions, to the soil. The fractions 
contain many nutrients necessary for horticulture and agriculture crop 
development. In early spring, they dig out a 1x1m pit, fill it in with 
earthy deposits mixed with decomposed manure, and plant transplanted 
seedlings. To conserve moisture, they mulch the soil around the tree 
trunk, or plant barley. Usage for one pit is 100 – 200 kg of soil and 20 
kg of decomposed manure. 

This technology is easily applicable, the cost of amelioration for a 
pit is low and does not require huge financial outlay. Since 2001 it has 
been applied on several farms with a total area of 10 hectares and can 
be replicated in slope lands, granite soils, deficit of irrigation water and 
active erosion. 

Results: 
- reduction of soil erosion. 
- conservation of irrigation water (3-5 times less) and organo-mineral 
fertilizers. 
- prevention of soil nutrient element washout. 
- rapid increase of crop bearing within a short period (3-4 years). 

Dry-land gardening on terraced slopes 
(village Sary-bulak, Jayil district, Kyrgyzstan) 

General information: 
The territory of Iyri-Soou is located in the hilly region of the Kyrgyz 

Ala-Too ridge. This zone’s climatic conditions are good for dry cultivation 
of horticultural crops. The total area of the terraced sector is 118 ha. 
Annual rainfall averages 420-450 mm. The soils are light-brown and 
loamy, with humus concentration of 3.0-3.5%. 

Issues: 
Lack of natural irrigation sources, lack of precipitaion and its irregular 

seasonal distribution. Remoteness of mountain rivers, complicated 
ground profile, impossibility of constructing an irrigation system. 
Depleted composition of natural vegetation, production reduction and 
rapid aging of natural fruit trees. 

Solution: 
Terrace construction on an area of 118 ha was started in 1974. On the 

north-east, north and north-west exposed slopes, terraces are cut 1.5-2.0 
m wide with an inclination of 1 to 5-6 m, depending on slope steepness. 
On the north-west slope, with a gradient of 20-25°, terrace width is 2 m, 
depth of inclination also 2 m. On slopes with a gradient of less than 20° 



fruit trees are planted on flat terraces formed by a trenching plough. The 
bed width of such terraces is 0.5-1 m, distance between terraces, 3-4 
meters. In such spots the terrace bed is fully covered by natural grass 
vegetation. On steeper slopes the vertical indentation of slants remains 
bare, but gradually, collapsing, takes its original form. The heavy-growing 
natural vegetation on the terraces is used for hay harvesting. Hay yield 
on the terraces is significantly higher (by approximately 50%) than on 
non-terraced sectors. Terrace construction and the planting of fruit tree 
seedlings lasted several years. Since 1982 plants have been bearing 
fruit annually. At the end of winter, beginning of spring, trimming and 
sanitation cutting takes place. Presently, the almond trees are 4-6m tall 
and fruit well. Macrothermic unabi plants have become well-established 
and produce satisfactory crops. 

There is a seedling nursery for old and dead tree replacements, as well 
as renewing tree implantations. One interesting detail is that almond is 
used as treestock for pear and apricot trees, as it has very high drought 
resistance. 

Dry-land gardening is presently used in all regions of Kyrgyzstan. It 
is necessary to choose the right species and kinds of plants matching 
climatic conditions for such gardening. The construction of terraces 
requires financial investment and special equipment – unaffordable for 
most farmers. Therefore on flatter slopes suitable for dry-land gardening, 
it is possible to plant fruit trees in trenches 50cm deep. One can dig them 
with a trenching plough KZU-0.5 with a tractor DT-75, widely used on 
farms. Moreover, the space between terraces should enable snow melt 
and rain water accumulation in the trenches without spilling over. 

Results: 
Unproductive and eroded pastures gradually become profitable. 

Erosion diminishes significantly, soil fertility improves, together with 
crop formation and feeding plant diversity. 

Forest shelter belts (Zelenobor village, Akmola oblast, Kazakhstan) 

General information: 
A household owns 300 ha of dry farmland. Annual rainfall averages 

250-300 mm. Soils are black earth combined with steppe, meadow-
steppe and meadow-black alkali with a humus concentration of 4–5%. 

Issues: 
Conserving soil moisture, combating wind erosion. Lack of mineral 

fertilization, reduced yield of grain crops. 
Solution: 
The head of household planted forest shelter belts of ontario balsam 

poplar (Populus balsamifera) around fields of spring wheat. This 



improved yields of spring wheat, preserved soil moisture and reduced 
wind erosion. 

Figure 6.  Layout of forest shelter belts
 Poplars in the protective forest plantation reached heights of 14-15m. 

Planting on non-irrigated land took place in early spring when plants 
could easily form roots. Air and soil temperatures were optimum, as 
was humidity level. The farmer used 1-2 year-old summer transplants 
of poplar with 25-27cm long root systems that were kept wet before 
planting. For this purpose, special machinery was used, while some 
planting was done manually. The planting material was taken from 
neighboring forest shelter belts during thinning. The belts were planted 
in two mutually perpendicular directions. The main belts were planted 
across the dominant direction of dry, hot and eroding winds, while 
secondary ones were planted perpendicular to the main belts in order to 
reduce the harm from winds of the same direction as the main belts. Three 
rows of main belts were planted along with 2 rows of secondary belts with 
3m inter-row intervals and 2m from the border of the farmland (Figure 
6.). Over the first vegetation period, the farmer cultivated inter-row soil 
5-6 times and removed weeds manually 2-3 times, while in subsequent 
years they reduced by 2-3. 

Results: 
Forest shelter belts provide good protection of soil and crops from 

wind erosion, drought, dry and hot strong winds and improved crop 
productivity. 3-row poplar forest belts helped improve productivity of 
spring wheat by 1.5 centner per hectare, reaching 10-12 ce/ha. Wheat 
yields reached only 7-9 ce/ha on farmland without shelter belts. 

Other trees such as ash-leaved maple (Acer negundo) and Siberian 
elm (Ulmus pumila) can be used to plant forest shelter belts. This 
technique does not involve high cost and can be used in Central Asian 



regions prone to acute wind erosion.

 Using inter-row space in fruit orchards and vineyards to plant winter 
wheat (farm “Karsang”, Faizabad rayon, Tajikistan) 

General information: 
The land plot is 70 km away from Dushanbe on the way to the Rasht 

valley on the slopes. Annual rainfall averages 700-800 mm, while June 
temperature averages 26°С. Soil is rocky, brown, calcareous, moderately 
loamy, moderately eroded. 

Issues: 
Scarce land resource, severe erosion, ineffective land management. 

Unprofitable crop production. Reduced soil fertility, land degradation, 
water erosion. 

Solution: 
In order to effectively manage land under orchards and vineyards, 

crops, including grains and grain legumes, are sown in inter-row space. 
To maximize effectiveness of inter-row space management, winter wheat 
is sown on terraced land. Winter wheat is sown in October either by hand 
or using a seed planter. Each hectare of land is fertilized with 60-80 kg 
of nitrogen. In July grains are harvested, while after-harvesting residues 
protect soil from excessive drying and wind erosion. Winter wheat yield 
reaches 10-12 ce/ha, which insures farmers against unproductive years 
of fruits and berries. 

Results: 
The technique can be used anywhere, particularly when setting up 

new orchards. Legume crops should be rotated with grain crops. Using 
inter-row space in fruit orchards and vineyards to sow crops on sloping 
land reduces erosion, land degradation and soil moisture evaporation 
and increases fruit and berry productivity, which translates into more 
income for farmers. 

Using inter-row space in new orchards to plant vegetables 
(farm “Obi-Kiik”, Gozimalik rayon, Tajikistan)

General information: 
Lease farm “Obi-kiik” is a pilot plot under the Soil Institute of the 

Tajik Academy of Agricultural Science. The plot is in the submontane 
zone 600m above sea level. Annual rainfall averages 500-550mm. Soils 
are typical gray, moderately loamy, moderately eroded and moderately 
fertile. 

Issues: 
When setting up a new orchard, inter-row space is usually unused, 

which makes it erosion-prone or highly eroded. In Tajikistan, with its 



scarce land resources, it is advisable to use such land to plant crops, 
which prevents excessive evaporation. 

Solution: 
Inter-row land is ploughed 30cm deep in early March, then dragged, 

coated and cut into irrigation furrows with 90cm intervals. Such furrows 
are used to sow different crops such as cuke (Cucumis sativus), tomato 
(Lycopersicon esculentum) and melons. Agro-technical work is done 
manually. Mineral fertilizers are used at 60-80kg nitrogen per hectare. 
Cucumbers and tomatoes are harvested in May, melons in August-
September. 

Results: 
One more harvest, increased income, effective land management, 

reduced and prevented erosion. The technique can be used anywhere 
with a deficit of irrigated farmland. 

 Trenching gypseous soil (farm “Somoni”, Dangara rayon, Tajikistan)

General information: 
The Dangara range was first developed in the early 1980s, with cotton 

and winter wheat prevailing. Annual rainfall reaches 500 mm. Soils are 
dark gray with a high concentration of gypsum. 

Issues: 
Rising groundwater, high concentration of gypsum, dense soil, low 

in fertility. Unprofitable production of crops, land degradation. Lack of 
automated means to manage such land. 

Solution: 
To reduce soil density, the farmer trenched gypseous soil up to 50cm 

deep and used organic fertilizers and mulching. Trenching was done in 
autumn in addition to pre-winter plowing using tractor T-4 with a chisel-
tiller. The technique was developed by the Tajik Soil Research Institute 
as part of ICARDA (International Center for Agricultural Research in 
Dry Areas). 

Results: 
The technique helps improve the fertility of the gypseous soil and 

increase cotton yields. Productivity of seed cotton reached 15 ce/ha 
compared to 4-8 ce/ha before. Trenching of gypseous soils alongside 
organic and mineral fertilization and film mulching increases the 
effectiveness of fertilization and irrigation water use. It results in a 
reduction in the volume weight of soil, better thermal characteristics 
and reduced evaporation. 

Trenching is recommended to be used individually to enhance the 
productivity of very dense and poorly water-proof soil. 



Using drainage water for crop irrigation 
(a farm, Beshkent rayon, Tajikistan)

General information: 
The farm is situated in Murodteppa tract, submontane area of 

Tuyun-Tau ridge, with an arid and extremely continental climate with 
hot summers and short mild winters. Annual rainfall averages 182 mm. 
The area is characterized by strong winds. Soils are light, moderately 
loamy, gray. 

Issues: 
Deficit of irrigation water, low fertility, low crop productivity. 
Solution: 
The farmer used drainage water with salinity level of 1.34-2.5 g/l to 

irrigate wheat, water-melons, melons and maize. The local drainage water 
pumping station is situated close to the farm. Analysis of soil samples 
showed that drainage water was not contributing to soil salinization as 
the land plot was situated in the piedmont alluvial area, with filtering 
materials underneath such as break stone and pebbles. 

Results: 
Improved crop productivity, effective water management. 
Drainage water recommended for irrigation in this area as pumped-out 

drainage water contains an estimated 60 tons of nitrogen. This irrigation 
technique can be used on soils with an underlying layer with a strong 
filtering capacity. 

Slope terracing to plant forest  
(Chon-Aryk village, Lenin rayon, Bishkek, Kyrgyzstan)

General information: 
Chon-Aryk village is situated in the submontane area of the northern 

side of the Kyrgyz range. The climate is extremely continental, with 
hot summers and cold winters. Annual rainfall averages 300–400 mm. 
Soils are light-chestnut with humus concentration of 3.0–3.5%. Ground 
waters run deep. 

Issues: 
Land erosion, thinning of natural vegetation, cutting of shrubs, highly 

crossed ground profile. Overgrazing on the slopes of nearby pastures, 
lack of pasture rotation. Gullying, reducing pasture productivity, 
deteriorating biodiversity of vegetation, significant drying out of land in 
late summer contributing to wind erosion. 

Solution:  
The Orto-Say Frunze forestry terraced the south-east, south-west 

and northern slopes near Chon-Aryk village. Slope gradient is 30–50°, 
and in some places 60°. Terraces 1.5–2m wide were made using the 



excavator S-100. Slope height was 1–1.3m, sometimes up to 1.5m. 
Pistachio, elm and apricot trees were planted in one row on the high end 
of the land plot 0.5 m from the edge. Inter-tree intervals were 1.0–1.5m. 
The terrace slopes were supported with the trees’ root systems. The trees 
rooted very well and fruit well every year. Over the first year the trees were 
guarded and an awareness campaign among the local population was 
initiated. Also, the trees were irrigated. Less moisturized, the terraced 
slopes are covered with xenomorphic and ephemer vegetation such as 
absinth (Artemisia sp.), wheat grass (Agropyron), bulbous meadow-
grass (Poa bulbosa), drooping brome (Bromus tectorum). The actual 
plot of the terrace is covered with mesaphil vegetation such as cocksfoot 
grass (Dactylis glomerata), meadow fescue (Festuca pratensis), desert-
candle (Eremurus), etc. The terrace plot has a reverse gradient of 5–7° 
for better drainage. 

Results: 
Gully development processes stopped; rehabilitation of natural 

grass cover. The forestry can do sanitation felling and felling for fuel 
purposes. 

Poplar growing on saline and waterlogged land 
(Besh-Teren village, Moscow rayon, Kyrgyzstan) 

General information: 
The household owns 12 ha of land, 3 ha of which is irrigated land, 1 ha 

dry land and 1 ha cultivated hayfield. Besh-Terek village is situated north-
west of the Chu valley at 500m above sea level. Climate is extremely 
continental with hot summers and cold winters. Annual rainfall averages 
380-430 mm. 

Issues: 
Re-salinization and waterlogging of soil. The drainage system is out 

of service and filled with silt, weeds and cattail. Crop productivity has 
fallen by more than 50% and production costs doubled. 

Solution: 
The farmer has planted new salt-resistant poplar belts, maintains old 

forest shelter belts and uses inter-row space to cultivate fodder plants. 
Trenches are cut with trench cutter KZU-05, which is attached to tractor 
MTZ-80. Trenches 0.5m deep are cut on the edges and in the center of 
waterlogged plots, and 50m away from each other across the field. These 
trenches were used to drain ground and irrigation water to lowlands. In 
autumn after the land has dried to the depth of the plough layer, the soil 
was plowed 30-35 cm deep. 

In early spring when the land was relatively dry, fall-plowed land was 
dragged and trenches cut with 70cm inter-row spacing. After that, poplar 



sticks were planted with 10-15cm intervals and covered with 10cm of 
ground so that 1-2 buds were still above the ground. Moderate irrigation 
was ensured as sprouting grew and soil dried. Next year poplar trees 
were planted on a permanent spot in strips 3-5m wide with 1m inter-row 
intervals and 0.5-1.0m inter-tree intervals. Poplar strips were spaced 10-
15m from each other, with this space being used to cultivate medick. It 
is supposed that this will clean soil of salt and make it suitable for crop 
production in 10-12 years. 3,200 trees were planted on 1 hectare of 
land, to grow which 1,000 square meters were used. Therefore, a total 
of 11,200 trees were planted. 

This technique was developed by the Forest Department of the Kyrgyz 
Agricultural University based on earlier techniques. It is being used on 
re-salinized and waterlogged land for the first time. 

Results: 
Poplar trees can be grown anywhere with ground waters running close 

to or on the surface. The ground water level reduced to 1m deep, while 
on waterlogged land surplus ground and irrigation water was drained to 
lowland. Natural vegetation recovered on dried out land. The variety of 
crops diversified. After improving the soil profile, the farmer went on to 
other land plots, which were waterlogged. This gave him an opportunity 
to grow fodder plants to feed more livestock. Poplar trees can be used 
as building material after 5-6 years. 

Biodrainage as an alternative method to recover waterlogged 
gypseous land (farm named after Nuriddinova, Bokhtar rayon,  

Khatlon oblast, Tajikistan) 

General information: 
The farm is situated 110 km from Dushanbe. Annual rainfall averages 

200-300mm, with a mild subtropical climate with short warm winters 
and long hot and dry summers. The farm is in a semi-desert zone 430m 
above sea level with gray meadow soil. 

Issues: 
Ineffectiveness of horizontal drainage. Mineralized ground waters run 

close to the surface. Expensive vertical drainage system, salinization of 
soil. 

Solution: 
Soil is prepared in advance for poplar planting. For this purpose, land 

is plowed 35-40 cm deep and dragged. Roots of perennial weeds are 
removed. Planting takes place in late autumn or spring, March-April time. 
Inter-tree and inter-row spacing is 1m. Strip intervals are usually 1km. 
When growing, poplar tree transpire water thus reducing the ground water 
level and contributing to de-salinization of soil. To ensure better growth 



of poplar trees, it is recommended to fertilize planting holes with organic 
and mineral mix (1-2kg per hole). In July nitrogen is added (30 kg/ha). 
When trees are growing, inter-row space should be cleared of weeds. In 
early spring the next year, the trees are cut. The inter-row space can be 
used to grow grain legume. 

Results: 
Poplar is the most suitable tree to improve the characteristics of 

waterlogged land and reduce the ground water level fast. Inter-row space 
productivity within a 1km radius was improved by 50-60%. Poplar is 
used as a fuel and building material. The biodrainage technique is cost-
effective (USD 150-300 per hectare). 

Growing environmentally friendly crops based on organic fertilizers 
(Sary-Oi village, Issyk-Kul rayon, Kyrgyzstan)

General information: 
South Korean “Dolnara-Hannon” Association rents 27 ha of land on 

the territory of “Chaika” holiday hotel. Annual rainfall averages 150-200 
mm. Soils are rocky, plain, light brown, lightly and highly loamy, highly 
eroded with humus concentration of 1.0-2.8%. 

Issues: 
Low crop productivity, low quality and limited variety of produce. 

Deficit of irrigation water. Short growing season, arid climate and deficit 
of warm temperatures, low soil fertility. Arable land is situated in areas 
with steep gradients. Demolition of concrete trays delivering irrigation 
water. In the past, mineral fertilizers were used in an uncontrolled manner, 
which undermined natural soil recovery mechanisms. Intensive use of 
toxic chemicals resulted in reduced variety of insect species and low 
quality of produce. 

Solution: 
Since 2000, “Dolnara-Hannon” has grown environmentally friendly 

crops without any fertilizers or toxic chemicals. A nutritious mixture based 
on soil microflora was used as a fertilizer. The mixture was prepared in 
the following way. Soil taken from the top layer of virgin land 5-15cm 
deep is drifted and mixed with boiled rice in the proportion of 5:1 and 
then covered with a film or dry grass to stand for a week. After that, 1 
kg of sugar is added to the mixture, which is then kept for another week. 
The mixture allows reproduction and activation of soil microflora. One 
kilo of mixture dissolved in 1,000 liters of water is used to irrigate soil 
before sowing, in the proportion of 1 liter per 1 sq. meter of land. It can 
be used as extra nutrition during the growing season. It can also be used 
to recycle both fresh and decomposed manure. For this purpose, the 
mixture and manure are mixed in the proportion 1:100, or the mixture is 



dissolved in water in the proportion of 10 liters of water-based mixture to 
1 ton of manure. The final mixture is put on the ground 1 meter thick and 
covered with a film. Manure will be ready for use in 1month, decomposed 
manure in 10 days. 

To preserve the mixture, it is air-dried and packed into jute bags. 
It should be kept in a cool, dry place for no longer than a year. The 
association uses this technique to cultivate crops in open ground and in 
greenhouses. After sowing, flexible pipes made of PET (polyethylene 
terephthalate) film 7cm in diameter with irrigation holes of 0.5cm 
diameter with 20-30cm intervals are placed on the bottom of trenches. 

Results: 
This technique helps to recover the natural fertility of the soil, 

rehabilitate irrigation erosion and reduce consumption of irrigation water. 
It is effective in preventing weed seeds from planting when irrigation 
water is used. It improves crop productivity and the quality of crops that 
can grow faster when sown in open ground. This allows produce to be 
sold at higher prices. The technique allows production of a wide range 
of environmentally friendly products. 

 Managing seeded pastures in a subzone of northern deserts in 
Kazakhstan (Aidarly village, Almaty oblast, Kazakhstan)

General information: 
The household owns 320 ha of pasture land. Pasture grazing is the 

main income source for the household. The farm is situated in a subzone 
of northern desert, with an extremely continental, highly arid climate 
and strong winds. Annual rainfall averages 200-250 mm. Soils are gray, 
lightly loamy with a humus concentration of 0.8-1.2%, and prone to 
deflation. 

Issues: 
Drying up and degradation of soil and vegetation cover, reduced 

pasture productivity. Uncontrolled pasture grazing regime, lack of 
pasture rotation, strong winds, dry soil in summer. Deflation processes, 
deteriorating biodiversity of pastures. 

Solution: 
The farmer turned degraded land into seeded pastures covered with 

shrubs such as forage kochia (Kochia prostrata), eurotia (Eurotia), 
artemisia (Artemisia), Salsola rigida and wheat grass (Agropyron). For 
this purpose, in autumn, land was ploughed 22cm deep with a subsurface 
cultivator. Land was cultivated and disked, together with dragging. In 
late November-early December pasture grasses such as forage kochia, 
salsola rigida, eurotia and Artemisia were sown, with seeding amounts 
of 8, 7, 20 and 4 kg/ha respectively. The seeds were mixed according 



to seeding rates and sown with a seeding machine (pneumatic SSТ-3) 
or broadcast and then rolled down with a ring roller. Wheat grass was 
sown in early spring 2-3cm deep, with a seeding amount of 12-15 kg/ha. 
Inter-row spacing reached 15cm. Sowing was done using a combined 
grain-grass seeder SZT-3,6 with depth stoppers for seeding shoes. 

In order to improve the overall status of seeded pastures and to control 
deflation, protective belts of saxaul and eurotia were planted at the 
same time. The spring fallow scheme was followed to prepare land (May 
– initial plough, summer-autumn – 1-2 cultivations, spring – dragging 
and sowing). Plowed strips were 1.75m wide, while the seed rotation 
scheme used was saxaul-saxaul-saxaul-eurotia-eurotia. Seeds were sown 
in early spring. Over the first year the following care procedures were 
implemented: cultivation of inter-row space, weed removal and irrigation 
2-3 times in the growing season, with an irrigation rate of 500-700 m3/
ha. The following scheme is recommended for seeded pastures: eurotia 
planting in spring-summer and mix of shrubs in autumn-winter. This 
technique is widely used in the subzones of northern deserts with plain 
and light gray soils and annual rainfall of 200-250 mm. The technique 
does not involve much cost and is recommended for small farms. 

Results: 
The farmer used the seeded pasture scheme based on a 

recommendation of the Pasture and Hayfield Department, Science-
Production Center of Cattle-Breeding and Veterinary. This allows them 
to be used for purposes other than grazing. Pilot plots are observed to be 
1.5 times more productive, with 10.5 ce/ha yield of dry, versus 7.4 ce/ha 
of natural pasture mass. In addition, seeded pastures are characterized by 
improved feeding capacity and quality of fodder, stabilization of livestock 
productivity, and can be used to stock eurotia hay. 

Oshtonakjuibor3 

(Jamoat Shamtuch, Aina rayon, Sogda obast., Tajikistan)

General information: 
The village is at approx. 1,800-1,900 m above sea level. 
Issues: 
Deficit of irrigated land. The village has 30 ha of land that can be 

irrigated and 10 ha of orchards. Per capita land reaches 0.02 ha. The 
slopes are too steep to be cultivated. The farmer used the Oshtonakjuibor 
technique to develop the land. In order to prevent destruction and wash 
out of the edges, poplar, walnut, apple tree and pistachio trees were 
planted on both sides. In this way the farmer managed to use previously 

3	Oshtonakjuibor (Taj) – local dialectal term. “Oshtonak” means small porch, steps; 
“juibor” means stream. Together they mean stepped stream.



derelict land for agricultural purposes. 
Solution: 
To use slopes with a gradient of more than 30%, the farmer used an 

old method of water drainage by building an oshtonakjuibor. To do this 
on a submontane slope with loose rocky soil, the farmer dug out a small 
canal 200m long, 50m deep and 60cm wide and mixed the freed earth 
with decomposed leaves. 

After that, the farmer covered the bottom of the canal with stone plates, 
fixing them with large stones on both sides. This blocked water flowing 
from above and prevented destruction of the stream and formation of a 
mudflow. A mixture of soil and manure was distributed along the edges 
of the oshtonakjuibor to fix large stones. He then planted poplar sticks 
15cm long 20cm from each other (if sticks more than 15cm long are 
used they can dry out quickly). Now people from neighboring villages 
come to learn about the technique. All work to build an oshtonak is 
done manually. To avoid washing out of the edges, water running in 
oshtonakjuibor should be regulated. 

Results: 
In conditions of scarce land resource, this technique allowed the 

farmer to use steep mountain slopes to grow poplar, apple trees, walnut, 
Dzida, mulberry, etc. He managed to increase yields of fruit and building 
materials, which created additional income.

Growing shrub planting materials in containers 
(village Kekirdek, Turkmenistan)

General information:
Desert people have traditionally protected their homes and land plots 

from drifting sand by building protective facilities and planting drought-
resistant trees. 

Issues:
Vegetation-free drifting sand (barchans) are an integral part of the 

desert. They are common around villages, cracked soil, drainage pits 
and wells. Drifting sand fields are huge, 6,000 ha around Bokurdak and 
Kekirdek villages. The strong winds of central Karakum create a wave-
type movement of sand, averaging 4-6m per year. Binding mobile sand 
through forest planting requires large amounts of high-quality planting 
materials. 

Solution:
Mr. Baisakhedov Kakabai, a Kekirdek village resident, grows planting 

material with closed root systems. Polyethylene perforated bags 25-
30cm high and up to 15cm in diameter were used as containers. Light 
clay mixed with sand and organic and mineral fertilizers were used as 



a support medium in a proportion of 0.04g of active nitrogen and 0.03 
g per 1kg of soil. Containers were placed in a greenhouse in rows and 
fixed in trenches at 1/3 of their height. This scheme allows 100-120,000 
plants to be grown per hectare. 

Sowing was done in March-April  when the average daytime 
temperature was +5°C. 15-20 seeds were planted in each container. 
Seeds were first irrigated straight after sowing (with an irrigation rate of 
500-600 m3/ha). Shoots appeared 12-15 days after sowing. Thinning 
was done in early May and last ten days of May. Seeds were planted in 
planting holes 35-40cm deep and then irrigated over a 3 year period. 

Results:
Containers can guarantee highly effective phyto-recovery in the 

extreme conditions of the Central Karakum and do not damage seeds’ 
root systems when planting.



5. Conclusion
Sustainable land management is a major factor in ensuring 

environmental management, improving a nation’s wellbeing and 
promoting man’s harmony with nature. As noted earlier, the natural, 
climatic and political situation of the last century have set all five Central 
Asian countries (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan 
and Uzbekistan) on similar development paths. Shifts in political 
regimes, collectivization, construction of canals, water supply of vast 
territories, development of virgin and fallow lands, centralized agricultural 
management and finally collapse of the Soviet Union, and subsequent 
privatization, were all chaotic, without any preparation or estimation of 
environmental impact and implications for socio-economic wellbeing. 

Excessive use of arable land has led to extensive degradation of farm 
and range lands in all five countries. Over-plowing of land and cultivation 
of monocultures such as cotton and grains, caused wind erosion (dust 
storms) and catastrophic loss of humus on dry land. Excessive irrigation 
and low-quality irrigation facilities caused salinization, water erosion 
and waterlogging of irrigated farmland. The use of vast areas for plant 
growing forced pastures out into desert and semi-desert zones and 
caused overgrazing. 

Transition to a market economy, lack of government support for rural 
producers, poverty, limited livelihood opportunities, and lack of cheap 
energy have also led to the uncontrolled cutting of trees.

All the above issues are common in all five Central Asian countries. Within 
the framework of the Global Mechanism and the UNDP project “Community 
mobilization in Central Asia: promoting community-based sustainable land 
management and capacity building”, major land management issues and 
causes were identified. Pilot areas were identified in all countries, while rural 
assessment was carried out, involving contributions from rural communities. 
Ways were identified to manage land sustainably for each individual village. 

Traditional knowledge in the effective management of natural 
resources is sustainable, as it is linked to human activity and its relation 
to the effective use and conservation of natural resources such as plants, 
water and land. Traditional methods and the time-proven practices of 
our ancestors are easy to replicate and welcomed by local people. They 
can underlie today’s agricultural policies. 

Active involvement of rural residents in discussion of burning local 
issues, establishment of rural initiative groups and development of 
project proposals by local people give good grounds to believe that 
traditional methods of sustainable land management will be successfully 
implemented.
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