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Executive Summary 
 

The aim of this report is to assess the resource base available to the livestock sector in Gorno-Badakhshan 
Autonomous Oblast (GBAO) and to look at pasture management in terms of livestock mobility and access to 
seasonal pastures.  The Eastern Pamir (Murghab district) and the six districts of the Western Pamir are 
considered separately. 
 
In this report we measure carrying capacity in two ways. Firstly we assess the extent to which available 
resources meet the nutritional requirements of current livestock inventories, using energetic feed units.  
Secondly we measure the likely impact of livestock on pasture by measuring intake of dry matter and thus 
the proportion of the pasture resource likely to be removed1.  The dry matter intake estimated does not 
provide livestock with optimal requirements as measured in feed units, but with lower energy allowances 
which are probably more realistic given the low productivity of livestock in Tajikistan.  They also allow us to 
assess possible environmental impact of grazing on the pasture. 
 
Livestock numbers, having collapsed during the 1990s following the breakup of the Soviet Union, have now 
recovered and indeed surpassed those of the Soviet period.  If statistics are correct, they are now at an all 
time high. This recent growth in livestock numbers has been mostly in terms of cattle and mostly in the 
Western Pamir.  Livestock numbers in the Eastern Pamir are still lower than they were at the beginning of 
the 1990s.  
 
Despite increases in livestock numbers, availability of winter feed has decreased. The total area planted to 
cultivated feed crops fell by 81% since the 1980s.  If we include natural hay, then supply in terms of feed 
units in 2008 was just 27% of estimates for the 1980s. The amount of winter feed that can be produced 
locally covers only between 30% and 10% of demand in the Western Pamir (see Table (i)).  Whilst 
supplementary concentrate feed is imported into GBAO, data on quantities sold were not available.  
However feed is extremely expensive and it is unlikely that benefits from livestock products could cover the 
total costs of stall feeding for an entire winter if all feed were to be purchased in the market. 
 
In the Eastern Pamir the loss of land in Kyrgyzstan previously used for cultivated feed means that today only 
natural hay is cut for fodder and supply is only enough for sick or pregnant animals. Although pasture is 
more likely to be snow free in the winter than in the Western Pamir and animals may graze outside for most 
of the year, mortality rises in years of high snowfall.  Our estimates for winter feed supply suggest that it 
covers minimum intake requirements in terms of dry matter, but not in terms of optimal energetic feed units 
(see Table i). These estimations allow for 40 days winter feed provided to most stock and none at all for 
yaks.  Livestock productivity would be higher and mortality lower if additional winter feed was available.   
 
Table (i): Winter feed demand and supply  
 

  Western Pamir Eastern Pamir 

Demand: intake dry matter (tonnes) 80,494 2,594 

Demand: feed units (tonnes ) 85,510 2,544 

Total available dry matter (tonnes) 22,018 3,800 

Total available feed units (tonnes) 9,287 1,900 

% deficit: intake dry matter -73% 46% (surplus) 

% deficit: demand feed units -89% -25% 

 

                                                
1 Experiments have shown that livestock on extensive pasture or fed on hay alone are able to ingest around 1 kg dry 
matter per day per sheep-equivalent livestock unit.  Given the quality of the forage or fodder, this amount does not meet 
ideal nutritional demands for energy as estimated in the Soviet literature. This demand is measured in energetic feed 
units (each equivalent to the energy provided by one kg of oats) and corresponds to ideal nutrient supply for growth and 
productivity.  For the purposes of this report we have taken 1 kg per day of dry matter to be a realistic and sufficient 
intake requirement, but we also present demand and supply in terms of ideal feed units for comparison. 
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In terms of pasture, estimates of the area available vary widely: although the total area with some kind of 
vegetation cover may be up to 2.7 million hectares, studies using satellite imagery estimate that there are 1.5 
million ha of pasture whilst the state land committee classify only about 750,000 ha as available to grazing 
animals.  Of this about 550,000 ha are located in the Eastern Pamir and 200,000 ha in the Western Pamir.   
 
Concerning pasture carrying capacity, the high variability of each of the variables in the calculation means 
that results are of limited reliability.  Pasture resources are closer to meeting demand in Murghab district 
than in the rest of GBAO (see Table (ii)). Livestock numbers are currently about 140,000 sheep equivalent 
livestock units. In terms of predicted intake per animal of edible dry biomass, pasture resources are probably 
sufficient to cover daily intake estimates for this number of animals.  
 
We also consider also the impact of livestock on the pasture resource. The Western literature suggests that no 
more than 30-40% of edible biomass should be removed if pasture productivity is to be conserved in future 
years. Soviet estimates of such ‘proper use factors’ were closer to 60%.   In the Eastern Pamir offtake of total 
edible biomass (all seasons combined) is estimated at around 50%, but is likely to be much lower on summer 
pastures and higher on pastures used in other seasons (see Table (ii)). In addition, the literature suggests that 
remote pastures are lightly stocked whilst those close to settlements are overstocked.  These highly stocked 
pastures coincide with areas where the small shrubs constituting the major pasture resource are cut for fuel.  
Thus pastures close to settlements are likely to be overgrazed. 
 
Table (ii): Pasture demand and supply 
 

Western Pamir Eastern Pamir  

  

  

Area estimate 

from official 

statistics  

(all pasture ) 

Area estimate 

from remote 

sensing studies 

(all pasture) 

Summer 

pasture 
Other pasture 

Pasture (ha) 234,007 723,836 298,102 235,693 

Supply edible dry matter 46,802 144,767 51,870 41,011 

Intake edible dry matter 117,667 117,667 16,965 31,275 

Supply as percent intake 40% 123% 306% 131% 

Total offtake from pasture as 
percent total dry edible biomass 

251% 81% 33% 76% 

 
In the Western Pamir livestock numbers are at a historical high of almost 600,000 sheep equivalent livestock 
units. Using pasture areas from official statistics, data for the Western Pamir suggest large deficits at all 
times of the year (even on summer pastures, which in Tajikistan as a whole are surplus to requirements).  
However the area of pasture available for grazing is probably underestimated in these statistics. Using an 
estimate of pasture area from remote sensing studies of about 700,000 ha, supply would exceed demand in 
terms of intake of edible biomass per animal, but the total pasture offtake would be around 80% of edible 
biomass, which is above sustainable levels of removal. Thus, whichever data are used we may conclude that 
livestock numbers are above carrying capacity, in particular for spring-autumn and winter pastures.    
 
In both regions winter feed production and spring-autumn pasture availability are the biggest constraints to 
development of the livestock sector.  Pressure on these seasonal pastures is particularly high, suggesting that 
increasing total livestock numbers in the Pamir is not a sustainable option for livestock development.  
However very little of the total feed demand or pressure on pastures comes from goats. 
 
Today cattle and yak make up 70% of total feed demand (in feed units) in the Eastern Pamir and over 60% in 
the Western Pamir.  Goats make up just 14% and 7% of total demand respectively in the two regions.  A 
significant shift in herd structure (away from cattle in favour of a relative increase in goat numbers) would 
enable higher numbers of goats to be supported and facilitate increased cashmere production. Such a shift 
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would presumably only occur if cashmere prices reached a certain level.  Advance payments made in winter 
feed in the autumn as part payment for cashmere purchased in the spring by traders could provide a 
mechanism of financing feed provision and ensuring that fewer cashmere-bearing goats are slaughtered over 
the winter. More detailed cost-benefit calculations are required regarding the extent to which benefits from 
cashmere might be able to support an increase in winter feed provision for goats. 
 
One factor limiting the area sown and productivity of cultivated fodder crops in GBAO itself is the high cost 
of seed. An analysis of the costs and benefit of local seed production along with a value chain analysis of 
seed sold in the market could be first steps to understand whether it is possible to improve seed availability in 
the region without subsidies. 
 
Pasture improvements in terms of fertilization, irrigation or seeding are economically unviable on the large 
but poorly productive rangelands of the Pamir, however the FAO could support improved pasture 
productivity through promotion of livestock mobility.  Livestock mobility allows stocking rates to track 
available resources at different seasons and is thus key to good pasture management in environments which 
are temporally and spatially variable.  Mobility is essential in order to reduce pressure on the highly stocked 
pastures close to settlements and to obtain the fullest benefit from the summer pasture resource which is so 
essential to fatten animals for survival during the winter.  In the Eastern Pamir the use of remote winter 
pastures (which are not available in the Western Pamir) may alleviate the pressure on supplementary feed.  
The use of remote pastures is especially important today as livestock numbers have now reached or exceeded 
numbers seen in the Soviet period when these pastures were used to their fullest extent.   
 
In Tajikistan livestock movement between districts and regions has greatly decreased since the Soviet period 
due to the end of centralised planning:  use of remote pastures must now be negotiated with the authorities of 
the district where they are located. In addition costs of movement are no longer subsidised and associated 
infrastructure such as roads, water points and barns has fallen into disrepair.  Average livestock ownership 
per household in GBAO is generally low, thus collective herding arrangements on commonly managed 
pastures allow herders to create the economies of scale required for seasonal migration.  This system is 
currently under threat from pasture privatisation.  Experience of privatisation from other countries suggests 
that pastures become fragmented into discrete parcels. This restricts the access of livestock to different 
seasonal pastures and undermines the ability to flexibly change grazing location with inter-annual variation 
in climatic conditions.  Tenure rights are typically secured by households with larger herds, who can cover 
costs of herding individually. This has led to a loss of areas for common grazing by smaller stock owners and 
an increase in wealth inequalities in many areas of the world  
 
Today pasture privatisation is legally possible in Tajikistan and is now occurring in some areas. This 
privatisation is a consequence of land tenure legislation designed for arable land reform. Individuals may 
actively submit applications for pasture on state land or be allocated pasture as they establish individual 
dekhan farms. A major reason for distributing pasture formerly belonging to collective dekhan farms to all 
member households is that local officials are responsible for collecting tax on this land. As collective dekhan 
farms are disbanded, pasture must be assigned to individual households so that tax may still be collected. Tax 
charged by head of livestock rather than by hectare would facilitate legal charging for pasture use by 
common herds without splitting pasture into physical shares. Removing tax on remote long term pastures 
would also increase incentives for their use. International organisations such as the FAO could work with the 
government for the creation of a separate pasture code and associated tax arrangements which support secure 
but common rights for users and encourage (or at least do not impede) mobility to seasonal pastures.   
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Acronyms and  Abbreviations 

 

CC Carrying Capacity 

DM Dry Matter 

GBAO Gorno-Badakhshan Autonomous Oblast 

ME Metabolisable Energy 

MSDSP Mountain Societies Development Support Programme 

PEB Production of Edible Biomass 

PUF Proper Use Factor 

 

Tajik and Kyrgyz terms 

 

Ailok Summer pasture (Tajik) 

Jailoo Summer pasture (Kyrgyz) 

Kishto Winter pasture (Kyrgyz) 

Kuzdeu Autumn pasture (Kyrgyz) 

Teresken Semi shrubs on desert pasture (Ceratoides and Artemesia species) 

Yel House in summer pasture (Tajik) 

 

Technical terms 

 

Proper Use Factor 
The offtake of edible biomass which may be sustained from one year to the next 
without affecting edible pasture productivity in future years 

Metabolisable Energy 
The net energy available to an animal after energy is spent in the digestion and 
absorption process. It is usually expressed in mega joules per kg of dry matter. 

Feed Unit A unit of feed containing the energy equivalent to one kg of oats. 

Dry Matter 

Both pasture productivity and intake of fodder by animals are usually measured in 
terms of dry matter.  This corrects for varying water content of different fodder types 
and thus allows for comparison between them.  In this report most of the botanical data 
presented on dry matter is air dried only (i.e. not dried in an oven).  Thus it still 
contains a small amount of moisture. 
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INTRODUCTION 

 

Aims and structure of the report 

 
The FAO Pamir Investment Programme is currently investigating the possibility of developing cashmere 
production and processing in Gorno-Badakhshan Autonomous Oblast (GBAO).  In view of this aim we 
attempt here to assess the resource base available to the livestock sector in the region and to look also at 
pasture management in terms of livestock mobility and access to seasonal pastures. 

• Firstly quantitative carrying capacity estimates were made, comparing the supply of pasture and 
fodder resources with current demand.   

• Secondly a review of the barriers to livestock mobility was undertaken; land tenure legislation and 
norms underpinning seasonal pasture use were investigated and the likely impact of current pasture 
privatisation on pasture access and livestock distribution was assessed. 

 
Following the terms of reference (see Annex 1), the high plateau of the Eastern Pamir (Murghab district) and 
the Western Pamir (comprising deep valleys separated by high mountain ranges in the districts of Darvaz, 
Vanj, Rushan, Shughnan, Roshtkala and Ishkashim) are treated separately (see Figure 1 for locations of 
districts). However as some data were available only for the GBAO region as a whole, at times the two are 
treated together.  The major sources of data used are official statistics and scientific publications on pastures.  
In addition some information, particularly on livestock mobility and pasture management, was gathered 
through interviews with key informants. These are cited in the text and a full list of interviews is given in 
Annex 2. 
 
In this introductory section we present the current state of the livestock sector in Tajikistan as a whole. In 
Section 1 we present features of livestock husbandry in the two zones of GBAO under study, describing 
recent trends in livestock numbers and herd structure. In Section 2 we look at overall feed requirements of 
livestock in GBAO at different periods of the year. In Section 3 we assess winter fodder availability, 
production and cost and assess the extent to which it meets the demand given current livestock inventories. 
In Section 4 we describe the natural pastures of the region and attempt to assess both to what extent they 
meet demand and the likely impact of current stocking rates on pasture condition.  Livestock distribution and 
movement in time and space is as important for pasture management as numbers and thus we look at current 
trends in livestock distribution on seasonal pastures and economic and legal barriers to the use of these 
pastures in Section 5.  
 
Figure  1  Location of districts within Gorno-Badakhshan Autonomous Oblast.  
(Other districts having migratory exchange of livestock with GBAO are also shown) 
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Background – the livestock crisis in Tajikistan 

 
A recent FAO report (Sedik 2009) made a thorough review of the livestock sector and the carrying capacity 
of feed and pasture resources in Tajikistan.  Here we summarise some points from this report to put the 
situation in GBAO in a national context.  
 
The livestock sector underwent a severe crisis as Tajikistan became independent from the Soviet Union.  
Nationally, livestock inventories fell sharply as livestock assets of state and collective farms were sold off or 
privatised; many privately owned livestock were also sold or eaten as the economy collapsed and 
unemployment rose.  Winter feed availability was substantially reduced as land was used for crops for 
human consumption and subsidised imports from other parts states of the former Soviet Union ceased. From 
the late 1990s livestock inventories recovered (increasing by 82% from 1998 to 2007), mostly as a result of 
growth in household farms. This rapid recovery meant that (using official published statistics) by 2007 total 
livestock inventories were 16 percent higher than in 1991, although feed availability is still much lower than 
in Soviet times (Sedik 2009). This has resulted in a ‘de-intensification’ of the livestock sector. Milk and meat 
production per animal dropped precipitously until 1997 and the subsequent recovery was slight and lasted 
only up to about 2003. Milk production per cow is the lowest in the CIS at just 700 kg/cow/year (World 
Bank 2006). The limiting factors to production are availability of winter feed and spring/autumn, and winter 
pastures, which do not meet demand. Summer pastures however were found to provide a surplus of grazing 
relative to current demand.  Thus there is a seasonal mismatch between demand and supply (Sedik 2009, 
World Bank 2006, Figure 2). 
 
Figure 2  Seasonal mismatch between pasture supply and demand in Tajikistan  
(Source World Bank 2006, Technical Annex 3 Page 6) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The conclusion of the FAO report is that, over the whole year, Tajik livestock obtain only between 53% and 
72% of their required dietary needs from the feed resource base available2. The situation in GBAO is 
probably worse as extreme aridity means that there are few areas where natural hay may be cut.  Pasture 
productivity is very low for the same reason. The region also has the lowest ratio of cultivable land to 
population in the country and the little irrigated land available is mostly used for crops for human 
consumption. 

                                                
2 These estimates are comparable to the one presented in World Bank Agricultural Sector Strategy Report (2006). This 
report estimated that the percentage of requirements met by the feed resource base totalled 67%. 
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SECTION I AN OVERVIEW OF THE LIVESTOCK SECTOR IN GBAO 

 

1.1 Livestock husbandry and grazing systems 

 
The grazing systems of the Western Pamir reflect the agro-pastoralist nature of the economy with most 
households involved in both farming and livestock raising.  Herds comprise mostly sheep, goats and cattle; 
yaks are rare in the Western Pamir. Snowfall is high so during the winter months animals are kept inside and 
provided with feed produced during the summer months. This feed, like all other crops, can only be 
produced under irrigation3, which involves large investments of labour building canals to bring glacial melt-
water to tiny fields (see Photos 1 and 2). During Soviet times most food for human consumption was 
imported and thus most agricultural land was used for fodder production.  Today agricultural land has been 
fully privatised in the region (in contrast to other parts of Tajikistan) however each family has on average 
only 0.5 ha of irrigated land, most of which must be used for potatoes and wheat, limiting the amount of 
fodder that can be cultivated.  
 
Photos 1 and 2 Irrigated arable land in the Western Pamir 
 
(1)               (2)4 
 

In autumn and spring animals are grazed close to the village. Groups of ten to fifteen families pool their 
animals together and undertake shepherding on a rotational basis, with a different person going with the 
animals every day and bringing them back to the village at night. During the summer the bulk of the village 
animals are grouped together and taken by professional shepherds to the high pastures (ailok).  These 
shepherds generally move with their families and are paid both in cash and kind and through access to milk 
products.   

Photo 3 A ‘yel’ in Roshtkala district 
 
Each pasture area is associated with a small stone 
house or yel in which the family will stay for the 
summer.  Occasionally and depending on geography 
the animals will be moved several times in a summer 
between different ailok, moving higher as the season 
progresses.    Livestock movements are discussed in 
detail in Section V. 
 

                                                
3 With the exception of Darvaz district where some rainfed agriculture is possible. 
4 © Aga Khan Foundation/Jean-Luc Ray 
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In the Eastern Pamir precipitation is lower than the Western Pamir (50 to 150 mm per year)5 and it may be 
described as a true desert.  The district covering most of the Eastern Pamir area is that of Murghab.  In 1894 
when the Soviets conducted the first census only 1,055 people were living in Murghab, owning 20,580 small 
stock and 1,703 Yaks (Hedin 1899 cited in Hangartner 2002). Today 14,064 people live in Murghab district, 
almost half of whom reside in Murghab town, the district centre.  Outside Murghab town itself, livestock 
raising is the basis of the economy as crop production is impossible due to low temperatures and lack of 
water. Although winter temperatures are extreme, falling to -40°C, there is little snow (Photo 4) thus winter 
fodder presents less of a limitation to livestock production and small stock may be grazed on natural pasture 
almost all year round.  Cattle and young or weak small stock need to be kept indoors during part of the 
winter and thus a certain amount of fodder production is still essential. Hay is cut along rivers where grasses 
can grow, in lower areas a small amount may be produced under irrigation. Yaks are also kept in the Eastern 
Pamir; they range further than other stock in the winter and are not provided with fodder (Photo 5). 
 
Photo 4 Winter in the Eastern Pamir        Photo 5 A Yak 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 6 A Yurt at Yashilkul in the Eastern Pamir 
 

Movement of populations and animals in Murghab are 
more complex than in the Western Pamir, making use 
not only of altitude differences but also micro-climates 
associated with slope and exposure.  The mostly 
Kyrgyz population are semi-mobile, practicing various 
types of movement. The majority of families living 
outside Murghab town move to summer pastures with 
their yurts (Photo 6);  households having large numbers 
of animals also move their animals to remote pastures 
in autumn, spring and winter (Hangartner 2002 and 
Domeisen 2002).   
 
 
 

A major issue in the Eastern Pamir is lack of fuel for heating.  During Soviet times coal was provided almost 
free of charge, however today the only fuel is animal dung or the burning of the small shrubs which make up 
the pasture (collectively called teresken6 in Kyrgyz and Tajik). For those living in Murghab town dung is 
scarce and thus the only source of fuel is teresken and the collection and sale of this plant has become a 
minor industry, leading to clearance of an ever-increasing radius around settlements. In the Western Pamir 
the problem has eased since the completion of the Pamir 1 Hydroelectric plant, but a number of villages are 

                                                
5 Rainfall in the Western Pamir ranges from 94 mm per year in Ishkashim to 137 in Javshangoz, 235 in Khorog and 
between 700 and 900 in Saghridasht, upper Darvaz. 
6 Comprising mostly Ceratoides papposa and Artemesia (wormwood) species. 
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not on the grid or are not fully supplied with electricity in the winter so teresken continues to be destroyed in 
areas of the Western Pamir also. This is discussed further in section III on pasture carrying capacity. 
 

1.2 Trends in livestock numbers  

 
During the civil war there was a famine in the Pamirs as food imports ceased and private subsistence farming 
had not yet begun.  According to local accounts, at this time there was a decrease in livestock numbers, 
however government statistics do not reflect changes on the scale expected.  Between 1991 and the end of 
the 1990s they report a decrease of 31 percent in the case of small stock (nadir in 1999) and a small drop of 
about 13 percent in large stock numbers (nadir in 1995). The figures indicate a change from state to private 
ownership rather than overall large decreases.  These data must be regarded with suspicion given the war, 
famine, collapse in winter fodder provision and also the pattern seen in neighbouring Kyrgyzstan and 
Kazakhstan where overall numbers dropped more dramatically7. However large or small the real decrease 
may have been, both statistics and field studies (MSDSP 2004, 2003 and 2009) suggest that numbers are now 
rising and by 2004 livestock numbers (in livestock units) had surpassed 1991 figures.  Indeed long term 
statistics suggest that livestock units today are at an all time high (Figure 3 and Box 1).  
 

Box 1: A note on livestock statistics 

 
Livestock numbers do not just change from year to year, but within each year also.  Young animals are born in spring 
whilst many stock are sold or slaughtered in the autumn. Statistics for the Eastern Pamir suggest that in the winter 
numbers of small stock are only about two thirds of summer numbers (Domeisen 2002).  However annual livestock 
figures collected by the state statistical department are given on the 1st of January.  Thus all figures presented in this 
report are actually minimum figures for the year.  In addition, a number of experts (Safaraliev G. and Kashkuloev M., 
personal communication8) suspect that livestock numbers may be higher than declared in official statistics. 

 
Figure 3  Trends in livestock numbers (in sheep equivalents) in GBAO from 1917 to 2009 
(Source: GBAO Regional Statistics Committee 2003 & 1972; State Statistics Committee 2006, 2008, 2009a 
& 2009b). 
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Note: Numbers shown here include only sheep, goats cattle and yaks; donkeys and horses are not included.  As figures 
were not available for sheep and goats, or for cattle and yaks separately for the whole time series, here cattle and yak 
are both treated as 5 livestock units, sheep and goats are each treated as one livestock unit.  
 

                                                
7 Small stock numbers in these countries dropped by about 70% (Kerven 2003). 
8 Mr Kashkuloev of the Tajikistan Veterinary Association stated that records from vaccination campaigns suggest that 
real livestock numbers may be up to 20% higher than official statistics suggest. 
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Figure 4 depicts trends in livestock numbers for the Eastern and Western Pamir separately.  These data 
suggest that the total increase in livestock units described above has occurred mostly in the Western Pamir 
and mostly in terms of cattle.  Figure 4a shows that in the Western Pamir small stock numbers have reached 
Soviet-era levels whilst large stock numbers have surpassed them.  Figure 4b shows that in the Eastern Pamir 
small stock numbers saw a far more serious collapse than in the Western Pamir, and have still not recovered.  
Over the past few years the ratio of small stock to people was probably the lowest since records began.   
Numbers of cattle and yak did not experience a serious collapse and have remained between 13,000 and 
15,000 since the 1970s, although 2005 and 2006 were poor years with numbers falling to 12,000.   
 
Figure 4  Trends in livestock numbers in GBAO 
(Source: GBAO Regional Statistics Committee9 2003, 1972; State Statistics Committee 2006, 2008) 
 
(4a) Western Pamir        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(4b)  Eastern Pamir 
 

                                                
9 Data by district for 2009 were provided separately to the author by GBAO Oblast Statistics Committee. 
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 1.3 Household livestock ownership 
 
Despite the increases in overall numbers household ownership remains low.  The 2003 MSDSP household 
income survey showed that on average in GBAO each family owned six head of small stock and two head of 
large stock. In 2003 only 17 percent of households had more than ten small stock (sheep and goats) and four 
percent had more than 20.  Overall 23 percent of households had no small stock and a similar number had no 
cattle (MSDSP 2003).  By 2008 the repeat survey showed an increase in cattle, sheep and goat ownership per 
household.  The figures for small stock suggest that in fact ownership had jumped from an average of 6 to an 
average of 9 per household, a 50% increase10.  Tables 1 and 2 present household livestock ownership in 
GBAO using data from these two surveys. 
 
Table 1 Percentage of households in GBAO owning each type of stock (%) 
(Source: MSDSP 2003 and 2009) 
 

Percentage of households selling each stock type 

Year Sample size Cattle Yak Sheep Goats 

2008 1000 79 5 66 73 

2003 696 72 8 60 68 

 
Table 2 Average number of animals per household in GBAO 
(Source: MSDSP 2003 and 2009) 
 

 

 
Despite growing livestock numbers, low average ownership means that livestock production remains 
overwhelmingly a subsistence activity and in 2003 only four percent of households sold any livestock 
produce, whilst no more than 15 percent of families sold a cow and only ten percent a sheep (MSDSP 2003).  
Table 3 presents the proportion of households selling live animals whilst Table 4 presents the number of 
households selling livestock products for the years 2003 and 2008.   
 
Table 3: Percentage of households selling live animals in GBAO 
(Source: 2003 and 2009) 
 

  Percentage of households selling one or more head 

Year Sample size Cattle Yak Sheep Goats 

2008 1000 13 2 6 3 

2003 696 14 5 10 12 

 
Table 4  Percentage of households selling livestock products in GBAO 
(Source: 2003 and 2009) 
 

Percentage of households selling 

Year Sample size Milk Butter 

Other milk 

products Skin Wool 

2008 1000 1.5 0.1 0.9 0.9 0.6 

2003 696 4 1 1 2  -  

 
 

                                                
10 Official statistics show a 20% increase in small stock numbers during the same period. 

Average number of animals per household (head) 

Year Sample size Cattle Yak Sheep Goats 

2008 1000 2.3 0.4 5.1 4.1 

2003 696 1.8 0.3 3.2 2.9 
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The figures given above are for GBAO as a whole, however disaggregated data for the Eastern Pamir for the 
2003 survey were available to the consultant. In that year survey data from 61 families were collected across 
three clusters in Murghab. On average these families had 12 small stock and four large stock each (MSDSP 
2003). However numbers vary widely across settlements; according to Hangartner (2003) numbers range 
from three small stock per family in Murghab town to 45 per family in the richest village, Rang Kul. In 2003 
only three percent of sampled families had more than 60 small stock and six percent had more than 20 large 
stock of either sex. Twenty-six percent of households had no cattle or yaks whilst 16 percent had no small 
stock (MSDSP 2003). These numbers are brought into perspective when we consider that Hangartner (2002) 
estimates that in order to live comfortably from livestock produce alone a family in the Eastern Pamir needs 
60 breeding ewes or 20 breeding female cows or yaks. The expansion of herd size is extremely difficult as, in 
the absence of agriculture as a large proportion of the family herd must be exchanged for flour.  
 
The small herd size and subsistence nature of livestock husbandry in the Pamir mean that collective 

herding systems are essential if livestock are to be mobile and pastures used sustainably.  This is a 

point to which we will return in Section 5 on livestock mobility. 

 
 

1.4 Herd structure 

 
Today the structure of livestock inventories in terms of species composition is very different from that of the 
past.  In GBAO as a whole the proportion of cattle and yak has grown from 54% in 1991 to 62% in 2009. 
Correspondingly the proportion of small stock (in terms of livestock units) dropped from about 46 % to 38%.  
In the Western Pamir the change is likely to be attributable to cattle increases.  Ownership of cattle (and in 
particular milk cows) has become more important with decreasing food security and high prices for milk 
products. 
 
Changes in the relative proportion of goats are of particular interest for this report.  Figure 5 shows how the 
proportion of goat numbers has changed over the last century.  The increasing preference for goats observed 
during the period of economic stress since the end of the Soviet Union is probably due to their hardiness, low 
feed requirements and high birth rate.  
 
Figure 5 Goat numbers as a percentage of total small stock inventories from 1938 to 2009 in GBAO 
(Source: GBAO Regional Statistics Committee 2003, 1972; State Statistics Committee 2006, 2008, 2009) 
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Table 5 presents goat proportions over time for the Eastern and Western Pamir separately using statistics 
available by district (a subset of those available for GBAO as a whole).  These show that from 
collectivisation the Soviet policy strongly favoured sheep over goats but that in all cases goat numbers are 

far higher as a proportion of herds in the Western Pamir than in the Eastern Pamir. 
 
Table 5 Goat numbers as a proportion of total small stock numbers for the Eastern and Western Pamir 
separately. 
 

Year Eastern Pamir Western Pamir GBAO 

1941 30% 54% 51% 

1966 5% 32% 25% 

1970 7% 31% 25% 

1980 3% 27% 21% 

1990 10% 30% 25% 

2000 21% 39% 37% 

2009 27% 45% 42% 

 

SECTION II MEASURING LIVESTOCK DEMAND 

 

2.1  Estimation of total feed demand: comparison of methodologies 

 
Carrying capacity may be calculated:  
 

1. In terms of nutritional requirements of livestock, or  
2. In terms of likely intake of dry matter from available resources. 

 
The first approach assesses the metabolic requirement of livestock and assumes that animals will consume 
that volume of fodder which contains the energetic value required.  Thus intake is measured in feed units 
corresponding to a fixed energetic value. The second assumes that a given weight of dry matter may be 
ingested per day, regardless of its calorific value and is more often used to estimate impact of livestock on 
pasture resources.   
 
Both these approaches exist in the Soviet and Western literature. Whichever method is used, different species 
of livestock must be converted to livestock units in order to calculate the total demand or total impact of all 
livestock on the resource.  According to Soviet norms, the methodology of conversion to livestock units is 
different for our two approaches as listed above. 

 
Feed demand in terms of nutritional requirements 
 
This approach was used by Sedik (2009) for the FAO for the calculation of carrying capacity of fodder 
resources in Tajikistan as a whole. Using this approach, livestock units are measured in beef cattle head 

equivalents, feed demand or intake is measured in feed units, each equivalent to the energy available in 1 kg 
of oats.  The resulting demand calculations for GBAO are given in Table 6.   
 
 



17 

Table 6   Feed demand in GBAO on 1 Jan 2009 using beef cattle head equivalents and demand measured in 
feed units as oat equivalents11 
 

Livestock species 

Total 

livestock  

(head)1 

Beef 

cattle 

equivalent 

livestock 

unit
2
 

Total cattle-

equivalent  

livestock 

units 

Oat feed 

units  

required 

per day 

per head 

(kg) 

Total feed 

units  

required per 

year per head 

(tonnes)
3 

Total 

demand 

annual feed 

units 

(tonnes) 

Cattle and Yak 101,593 1 101,593 5.8 2.12 215,377 

Of which:     Immature cattle 52,855 0.6 31,713 3.5 1.272 67,232 

                      Milk cows 30,698 1 30,698 5.8 2.12 65,080 

                      Yaks 18,040 1 18,040 5.8 2.12 38,245 

Sheep 176,466 0.15 26,470 0.9 0.318 56,116 

Goats 128,642 0.13 16,723 0.8 0.2756 35,454 

Donkeys 5,886 0.6 3,532 3.5 1.272 7,487 

Horses 545 1 545 5.8 2.12 1,155 

Total      127,721     270,768 

Western Pamir     104,930     222,452 

Eastern Pamir     22,791     48,316 

1. Using Statistics Booklet: Summary of livestock head numbers 1 Jan 2009, Dushanbe and statistics provided by 
GBAO Oblast Statistical Committee.   

2. Using norms from Demin 1973, Kalashnikov and Kleimanova 1988 and  Zharkov and Zhukov 1971. 
3. See also Demin 1973, Kalashnikov and Kleimanova 1988  

 

Feed demand in terms of dry matter intake 
 
The second method, used by both Western and Soviet scientists when calculating carrying capacity of natural 
pastures, is to use livestock units in sheep equivalents, in which one sheep is equivalent to one livestock unit 
and one head of cattle is equivalent to five livestock units (Aknazarov and Abdylkasimov 2006, Domeisen 
2002, World Bank 2006)12.  Here rather than using energy demand to implicate intake, the latter is calculated 
from the volume of material which livestock are likely to ingest on a given fodder type (see Box 2). The 
resulting demand in terms of dry matter is given in Table 7. The implications of using the two methods are 
discussed in Box 3.  

                                                
11 In official statistics data for cattle and yaks are given together as ‘large horned animals’ of which breeding cows and 
yaks are given as subsets. However yak cows are not given separately but are included in the breeding cow category.  
Here yaks have been subtracted from the total of large horned animals.  They have not been split into cows and others. 
The leftover figure, for cattle only was then split into cows and other, which in Tajikistan are mostly bullocks and 
heifers. 
12 In Gorno-Badakhshan cattle are small, milking cows weigh about 200kg and mature bulls about 300kg (Ergashev et 
al 2007).  Thus one milking cow does indeed weight about five times the weight of a sheep unit (40kg). 
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Box 2: Animal intake estimates based on dry matter 

 
Estimates of animal intake vary widely.  However most Western estimates on extensive unimproved pasture range 
between 1.0 and 1.4 kg dry matter (DM) per day (Elsen et al. 1988).  A sheep weighing 40kg, equivalent to one 
livestock unit as defined here, would probably ingest between 0.95 and 1.27kg per day (Short 1987)13, 800 kg/day 
(FAO 1984) or 1 kg/day (references in Domeisen 2002). Overall, estimates vary from 0.8-1.4 kg per day, but are 

most likely to fall between 0.9 and 1.2 kg per day. Compared to this Soviet estimates, averaging 2.5-3kg (Asanov et 
al.1994) appear high. This is because Soviet calculations of intake were based on requirements, assuming that an animal 
would eat to meet optimal energy needs.  On winter pastures, which have a very low digestibility, this may result in 
intake predictions of 2-3kg/day.  In fact experiments have shown that stock eat less in the winter, not more, whatever 
their requirements, because poorly digestible winter vegetation cannot be eaten in large quantities, a principle reason 
why animals loose weight in the winter.  In this report we use Western estimates, taking a reasonable norm of 1kg per 
sheep-equivalent livestock unit per day.  In pasture studies cattle are usually equivalent to 5 sheep units. Given the small 
size of cattle in GBAO (Ergashev et al. 2007) an intake of 5 kg DM per day on desert or desert steppe pasture seems 
reasonable given figures from other studies on extensive arid rangelands (Hakkila et al. 1987, Schmidt and Verweij 
1992). 

 
Table 7  Feed demand in GBAO using sheep equivalent feed units and dry matter intake estimates 
 

Livestock species 
Total livestock  

(head) 

Sheep 

equivalent 

livestock unit1 

Total sheep-

equivalent  

livestock units 

Dry matter 

intake per 

day per 

head
2
  (kg) 

Total dry 

matter 

intake over 

the year 

(tonnes) 

Cattle and Yak 101,593 5 507,965 5 185,407 

Of which:      Immature cattle 52,855 3 158,565 3 57,876 

                       Milk cows 30,698 5 153,490 5 56,024 

                       Yaks 18,040 6 108,240 6 39,508 

Sheep 176,466 1 176,466 1 64,410 

Goats 128,642 0.8 102,914 0.8 37,563 

Donkeys 5,886 3 17,658 3 6,445 

Horses 545 1 545 1 199 

Total    717,878  262,025 

Western Pamir   578,607  211,191 

Eastern Pamir   139,271  50,834 

1. Equivalents provided by Safaraliev G.  
2. See authors cited in Box 2. 

 

                                                
13

60-80g/kg25 per day 
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Box 3. Feed unit requirements verses dry matter intake 

 
The feed units used here are based on Soviet feed unit equivalent to 1 kg oats.  AFRC (1993) estimate that 1 kg oats 
contains about 14 mj metabolisable energy14.  Grass or green fodder contains a lot less energy per kg of dry matter. 
However experiments have shown that animals on pasture rarely ingest more than 1.4 kg dried matter per day (see Box 
2).  In Table 8 below, the ideal energy supply (from oat feed units) using our data from Table 6 is compared with the 
likely actual energy supply from pasture (using sheep based livestock units and intake estimations given in Box 2).   On 

pasture, or provided with medium quality hay, in order to satisfy demand for feed requirements as predicted 

using our oat feed units, animals would have to ingest about twice the biomass predicted by the dry intake 

estimates.  Both these estimates of metabolisable energy consumed per day fall roughly into requirements for the 
relevant livestock species given by the ARFC (1993).  However the higher estimates will allow higher levels of growth 
and lactation, the lower estimates will imply lower productivity, but are likely to be more realistic for the environment 
under study and for measurement of total pasture offtake, in other words when considering whether stocking rates are 
environmentally sustainable. 
 
Table 8 Energetic intake using different estimates of livestock demand 
 

Livestock species 

Metabolisable energy requirements 
per day for Oat-based feed units and 

beef-cattle based livestock units  
(mj)1 

 

Metabolisable energy available given daily 
intake estimates for pasture and sheep-based 

livestock units.2  

Immature cattle 44 24 

Milk cows 74 40 

Sheep 11 8 

Goats 10 6 

Donkeys 44 24 

Horses 74 8 

Yaks 74 48 
1 Based on AFRC 1993 (14.8 per kg DM of oats, or 12 mj per actual kg oats consumed) 
2 Based on AFRC 1993  (8 mj per kg DM dried grass or lucerne consumed) 
 

2.2 Breakdown of feed demand by livestock species 

 
Despite the differences in total demand implied by these two methods, the relative proportion of annual 
demand/intake of each livestock species is similar whichever method is used.  Figure 6 shows the proportion 
of feed demand from each species according to the calculation in Table 6 (with requirements measured in 
feed units and livestock units given in terms of beef cattle)15.  It can be seen that cattle and yak make up 

over 60% of the demand in the Western Pamir and 70% of demand in the Eastern Pamir; goats make 

up a small percentage of the demand (14% and 7% respectively). 
 

                                                
14 Metabolisable energy (ME, MJ/kg DM) is the net energy available to an animal after energy is spent in the digestion 
and absorption process and loss of some material as being undigested or indigestible.  
15 Using sheep units and dry matter intake estimations, small stock demand is slightly higher, for example goat demand 
as a percentage of the total is about 16% of the total for Western GBAO. 
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Figure 6 Percentage of feed demand for each species using cattle-equivalent livestock units and oat-based 
feed units. 
 
6a Western Pamir 
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2.3 Breakdown of feed demand by season 

 
The Western Pamir 
 
In the Western Pamir livestock spend between 3 and 5 months on the summer pastures depending on the 
district.  As the snows melt in spring, they usually spend some time on pastures close to the villages, before 
moving up to high pastures, and graze once again on these pastures in autumn upon their return. The duration 
of grazing on this spring-autumn pasture depends on snow cover and varies from year to year; in years of 
low snowfall it may be used for much of the winter also.  In early spring and late autumn some animals, 
particularly milking cows, may spend some time on the pasture in the day but receive supplementary fodder 
in the evening.  In the autumn cattle also spend about one month grazing on crop residues left over after the 
harvest (see Photo 7). 
 
In many parts of Tajikistan milk cows do not move to summer pastures, being required for milking close to 
the village (Sedik 2009).  In the Western Pamirs however the poor pasture in valleys does not permit grazing 
of milking cows over the summer and most are moved to summer pastures. The exception is Darvaz district 
where pasture is better and milking animals may be found round the village all year round.  In other areas 
households may keep 1-2 milking goats at home over the summer, but these are not included in calculations 
here.   
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Photo 7 Cattle grazing on crop stubble in upper Bartang 
 

Data on distribution of days spent on each 
seasonal pasture were obtained from G. 
Safaraliev at the Institute of Livestock (see 
Annex 3). However, these grazing periods 
were perhaps more realistic during Soviet 
times. Experience of the author working in 
pastures in GBAO plus interviews with 
MSDSP staff and staff of the GBAO 
agricultural department16 suggested that 
periods on summer pasture have decreased 
and those on spring-autumn pasture are 
now much longer than before. Thus the 
figures were adjusted accordingly. 
 
Table 9 shows the distribution of days 
spent on each feed source in the Western 
Pamir used for the carrying capacity 
calculation. Iusufbekov (1968) suggested 
that in the Western Pamir livestock obtain 
65% of their yearly fodder requirements 
from natural pasture and 35% from winter 
fodder, which is more or less in line with 
the figures presented here.  

 
 

 
Table 9  Distribution of days spent on each feed source in the Western Pamir 
(Sources: Safaraliev G., Nusairrridin N., Shonazarov P.) 
 

Livestock species 
Summer 

pasture  

Other 

seasonal 

pasture  

Crop 

residue  

in fields 

Stall 

feeding 
Total 

Cattle and Yak  -   -   -   -   -  

Of which:      Immature cattle 130 60 40 135 365 

                       Milk cows 130 30 40 165 365 

                       Yaks 125 240 0 0 365 

Sheep 130 100  0 135 365 

Goats 130 100  0 135 365 

Donkeys 0 180 40 145 365 

Horses 0 180 40 145 365 

 

 
The Eastern Pamir 
 
As mentioned in Section 1.1 most animals in Murghab district are kept outside almost all year round and 
fodder is required mainly for milking cattle, young livestock and pregnant or sick animals, during the hardest 
part of the winter only (Hangartner 2002, Domeisen 2002).  However this does not mean that animals would 
not benefit from supplementary feed and in Soviet times references in Domeisen (2002) suggest that both 

                                                
16 Interviews with MSDSP livestock specialist Nusairridin Nisomidinov and GBAO Agricultural Department Livestock 
and Pasture Specialist Parpisho Shonazarov. 
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yaks and small stock were provided with substantial daily supplements for the whole winter17. Without them, 
yaks may loose 20% of their bodyweight. Thus whilst stock may graze on pasture alone for much of the 
winter, and survive, nutritional intake may be far lower than ideal requirements.  
 
Estimates for length of time spent on pastures were taken from Domeisen (2002). Summer pasture (jailoo) is 
generally used between the beginning of July until mid-September (or even up to November in some cases). 
Some herders also use different and distinct areas in spring or more often in autumn, and also have separate 
winter camps.  Autumn pasture areas (kuzdeu) are used roughly between mid-September and December.  
Winter pastures (kishto) are used from mid September to July or (if autumn pastures are used) from mid-
December to July.  Some households (particularly those around Murghab town) only move their animals to 
summer pasture, and the rest of the year they graze round the settlement, some animals even graze there all 
year round (particularly those belonging to ethnic Tajiks and those Kyrgyz households who do not have 
access to jailoo, Domeisen 2002).  The small numbers of cattle in the district mostly belong to Tajik 
households and graze on ‘autumn’ pastures close to settlements all year round except for winter, when they 
are stall fed. 
 
Thus to summarise, summer pastures are used between 3 and 5 months (here I have used 4 months for the 
purposes of this report) whilst winter pasture is stocked between 7 and 9 months (here I have taken 8 
months).  In terms of winter feeding it is assumed that a minimum of 40 days feeding would be required for 
small stock whilst yaks are not provided with any fodder as per current practise. Cattle require feeding 
throughout the winter. Table 10 provides estimates on grazing periods on each type of pasture based on these 
data.   

 
Table 10 Distribution of days spent on each feed source Murghab 
(Source: Information in Domeisen 2002) 
 

Livestock species 
Summer 

pasture  

Other 

seasonal 

pasture  

Crop residue  

in fields 
Stall feeding Total 

Cattle and Yak  -   -   -   -   -  

Of which:       Immature cattle 0 135 0 230 365 

                       Milk cows 0 135 0 230 365 

                       Yaks 125 240 0 0 365 

Sheep 125 200 0 40 365 

Goats 125 200 0 40 365 

Donkeys 125 200 0 40 365 

Horses 125 200 0 40 365 

 
 

                                                
17 Estimates in his report are up to 11 kg per yak per day and 2 kg per sheep per day although the period during which 
feed was provided is not specified. 
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SECTION III WINTER FEED PRODUCTION  
 

3.1 The feed situation in Tajikistan 

 
Here we summarise the situation at a national level from Sedik (2009) before making similar estimates for 
GBAO. 
 
There are three major source of winter feed in Tajikistan 
 

1. Cultivated feed crops include dry forage from perennial legumes such as lucerne and sainfoin, and 
natural hay.  In addition some of these plants plus green maize and sorghum may be processed into 
silage as green fodder for cattle.  Lastly in some areas beets and other feed roots are grown. 

2. Concentrate such as grains, cotton cake, bran produced in Tajikistan etc.  
3. Imported concentrate  
 

At the end of the Soviet Union these sources were severely affected in the following ways: 
 

• The area planted to cultivated feed crops dropped by 43 percent, replaced by crops for human 
consumption.  The area planted today is equivalent to levels of the 1950s when livestock numbers 
were only 44 percent of their 2007 level. 

• The productivity of both concentrate feed and fodder crops decreased due to lack of inputs, 
especially fertiliser18.   

• The import of fodder from outside the country, which once covered 15% of demand dropped by 
98% due to lost subsidies.  

 
Of all the sources of feed listed above only domestically grown concentrate has now almost attained 1991 
levels.  Other sources (cultivated feed and concentrate inputs) are a fraction of what they were.  The result is 
that total fodder availability dropped from 13 tonnes of feed units per animal equivalent in 1991 to 5 

tonnes in 2007,  a 74% drop.    

 
In the next sections we look at the situation in GBAO.  Here we examine the quantities of cultivated feed 
crops and natural hay.  No data were available on imports of feed into GBAO. Interviews with MSDSP and 
Agricultural department staff confirmed that these imports do exist, and consist almost entirely of 
concentrate feed. However market surveys would be required in order to assess the volume imported, no 
official statistics exist of movement of concentrates within Tajikistan. 

3.2 Evolution of the area planted to feed crops in GBAO 

 
The total irrigated area around settlements in GBAO as measured by satellite imagery is 24,545 hectares 
(Hergarten 2004).  This corresponds roughly to official statistics on the total irrigable area which was 
between 21,000 ha and 22,000 up to 2004 (State Statistical Committee 2005 and 2009a)19. Over recent years 
a steadily decreasing area of irrigated land has been planted, falling from about 17,000 ha in 1991 to around 
10,000 ha in 2008 (State Statistical Committee 2005, 2009a)20.  Considering also non-irrigated land (present 
mostly in Darvaz district), in total 12,188 ha were planted in 2008 (State Statistical Committee 2009a). 
 

                                                
18 Sedik (2009) estimates that after 1994, fertilizer application seems to have stabilized at 48,000 ton on average. Given 
an average cropped area of 850,000 ha in this period, he estimates fertilizer application rates at around 56 kg per hectare 
of sown area. These rates appear to be lower than the averages in the early 1960s (around 80-100 kg/ha), and they are 
also much lower than the fertilizer consumption rate in the U.S. (95 kg/ha in 1987-1988). In addition it must be 
remembered that precious fertiliser is least likely to be used on fodder crops, so real application rates are in fact often 
zero. 
19 Since 2004 statistics show that the total irrigable area is now about 17,000 ha (State Statistical Committee 2009). This 
could be linked to the ceding of land in Kyrgyz Alai previously allocated to GBAO, back to Kyrgyzstan in 2004. 
20 Part of this drop may also be attributed to the ceding of land back to Kyrgyzstan as mentioned in the footnote above. 
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During the Soviet period the proportion of arable land planted to fodder increased from 23.7% in 1965 to a 
peak of 70% in the 1980s with the development of livestock (Herbers 2001, Aknazarov et al. 1993). Since 
then both the absolute area planted to crops decreased by 35% and the percentage of land planted to fodder 
crops has fluctuated around 20% since land reform in the late 1990s (Table  11).  Sown fodder crop 
production disappeared completely in Murghab district since 2004.  In the 1980s state farms in this district 
produced winter fodder21 on 9,000 hectares of their own land, partly situated in the Kyrgyz Alai Valley 
(references in Domeisen 2002). This land has been ceded back to Kyrgyzstan and is no longer available, thus 
recent fodder production has decreased to hay cutting along river banks (Domeisen 2002).  
 
Table 11 Change in the area and proportion of land planted to feed crops in 1986 and 2008  
 

Year  

Total land planted 

ha 

Total planted to feed 

crops 

ha 

Of which ha  

in Eastern 

Pamir
3 

Percentage planted  

to feed crops 

19861 18,676 12,883 2,599 69% 

20082 12,188 2,387 0 20% 

% change -35% -81% -100% -72% 

Source  1Aknazarov et al. 1993 
 2 Data provided to the author by GBAO Oblast Statistical Committee 
 3 Data for 1985 from GBAO Oblast Statistical Committee  

 
The types of fodder crops planted have also changed over the years (Table 12).  Maize for silage and root 
crops for feed both disappeared completely whilst perennial legumes now predominate with respect to 
annual grasses. There may be a number of reasons for this, as perennials do not require reseeding every year 
and large areas left over from the Soviet area could be continued to be cut, albeit with decreasing 
productivity. 
 
Table 12 Change in proportion of the area planted to different feed crops in 1986 and 2008 
 

Year 

Annual grains 

ha 

Perennial legumes 

ha 

Other (maize for silage and beets) 

ha 

1986 7,000 5,739 144 

2008 399 1,988 0 

% change -94% -65% -100% 

 
 

 

3.3 Natural hay availability 
 
In the Eastern Pamir, the only available winter feed is natural hay (Photo 8a). The most valuable species on 
the wild grass meadows are the leguminous Nokotek (oxytropis), Chi (carex pseudofoetida) and Poa tibetica 
(Domeisen 2002).  The GBAO statistical committee put areas of natural hay consistently at around 6630 ha. 
Using satellite imagery Hergarten (2004) estimated that waterlogged areas (where hay is likely to be cut) 
make up 6216 ha of Murghab district.  This land is demarcated and distributed by farmers associations to 
their members who pay tax on these plots. However Domeisen (2002) notes that the parts where hay may be 
cut are limited. Practically, there are just some few meters wide strips along the river bank that can be used 
as hay plots. Elsewhere grass density and height do not allow hay-making. Additionally, frequent salt cover 
and soil damage caused by frost and mice limit the use of scythes. Thus it is difficult to realistically assess 
the true availability of hay land.     
 

                                                
21 5700 tonnes in 1981(Domeisen 2002). 
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Photo 8 (a, b and c).  Hay cutting areas in the Pamir 
 
8(a) Eastern Pamir     8(c) Saghridasht, Darvaz district. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8(b) Javshangoz, Roshtkala district 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the Western Pamir, as in Murghab some hay may be cut along rivers particularly in high areas such as 
Javshangoz (Photo 8b).  In other areas hay may be cut on rainfed land, particularly in Darvaz (Photo 8c).   
Here, estimating hay land area is even more problematic as estimates from the land committee and from 
GBAO statistical committee are completely different (see Table 13). As the hay cutting areas are naturally 
present, and other forms of feed decreased in availability, it seems odd that hay cutting areas should have 
decreased between 1990 and 2008.  
 
Table 13 Estimations of available area of natural hay by district in GBAO 
 

Data from GBAO statistical 

Committee (ha) Data from land committee (ha) 

District 1990 2008 2009 

Darvaz 1625 620 280 

Vanj 1099 1,272 234 

Rushan 904 1,263 98 

Shughnan 4,196 1,262 485 

Roshtkala1  -  779 407 

Ishkashim 3,257 1,317 24 

Murghab 6,764 6,624 7,760 

Khorog 0 27 27 

GBAO 17,845 13,164 9,315 
1Roshtkala district was created only in 1992 so statistics for this district do not exist for 1990, when it was part of 
Shughnan district. 
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3.3  Total production of winter feed  

 
In this section we use data for areas discussed above with yield data presented here, to estimate the total 
production of winter fodder in the Pamirs. 
 
Cultivated fodder crops  
 
Table 14 presents a number of yield estimates for major fodder crops in the Pamirs. Given evidence from 
other authors, the yield data from GBAO Statistics Committee appear reasonable and they are applied to data 
on area of each crop type (also from GBAO statistics committee) to produce estimates of total fodder 
production shown in Table 15. 
 
Table 14 Yields of principle fodder crops by source 
 

Yields t/ha (by source) 

Crop type 
Aknazarov et al. 

1993
2 

 GBAO statistics 

committee
3 Iusufbekov 1968 

Annual grains (Rozh and barley) 2.95 2.6  

Perennial legumes1 4.52 5 3.4-5.1 

Feed roots 9.63   

Silage crops 16.84   
1 Figures include all cuts over the year (3-4 cuts per year) 
2 Figures for 1986 only, air dried matter 
3Average for 1980, 1985, 1990, 1995, 2000, 2005, 2006, 2007, 2008 

 
Table 15 Total sown fodder production in 2009 
 

Crop type 
Area planted 

(ha)
1 

Yield 

(t/ha)
2 

Production 

(t) 

Annual grains (Rozh and barley) 399 2.6 1,037 

Perennial legumes 1,988 5 9,940 

Straw from harvested cereal crops3 7,176 0.8 5,741 

Total 2,387  22,018 
1Data provided by GBAO Statistics Committee 2008 
2Data provided by GBAO Statistics Committee 2008 
3Data on area from State Statistical Committee (2009a), straw yield estimate provided by Parpisho Shonazarov. 

 
Natural Hay  
 
Much has been written on hay yields in Murghab, although these are highly dependant on precipitation and 
are thus highly variable.  Some yield estimates are presented in Table 16.  
 
Table 16 Estimates of hay yields in the Eastern Pamir 
 

Source 
Yield t/ha 

(most are air dried hay) 

Domeisen own samples 2002 0.97-3.3 

Herders estimates (Domeisen 2002) 0.8-1.6 

Agricultural department (Domeisen 2002) 1.2-3.6 

Statistical data  
(GBAO statistical committee 6 year average) 

1.7 (range 1.4 – 2.1) 
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In the Western Pamir fewer data on hay yields are available. Official statistics provided by GBAO oblast 
statistical committee mix up tonnes and centners22 to the extent that true yields are indistinguishable.  
However Aknazarov et al. (1993) suggest that in 1986 average yields across GBAO on natural hayland were 
0.79 tonne/ha.  The average of the office statistical data for seven available years23, flawed as it is, if 
considered as tonnes, would be 0.95 tonnes/ha, which is close to the figure given by Aknazarov et al. 1993 
and is therefore used in this report. 
 
Estimations for total natural hay production are given in Table 17. Taking 1.4 t/ha as a reasonable average 
for a normal to poor year, total hay production in Murghab would come to about 8,700 tonnes using areas 
calculated from Hergarten (2004) satellite imagery, the lowest of available estimates. However even this 
estimate will be on the high side, as much of this land cannot actually be cut for hay.  Estimates in Domeisen 
(2002) suggest that real total amounts produced fall between 3863 tonnes24 and 2859 tonnes25. Here we will 
use an estimate of 3800 tonnes, which suggests that only about 45% of the hayland is actually cut. In the 
Western Pamir the GBAO statistics committee estimate is used both for the area and estimated yields. 
 
Table 17 Estimates of total natural hay production in the Eastern and Western Pamir 
 

 
Eastern 

Pamir 

Western 

Pamir 
Sources 

Estimated area (ha) 6,216 5,886 Eastern Pamir: Hergarten 2004; Western Pamir: GBAO 
Oblast Statistical Committee, 2008 figures. 

Estimated yields 
(t/ha) 

1.4 0.9 
Eastern Pamir: see Table 15; Western Pamir :GBAO Oblast 
Statistical Committee (average yield for 6 years). 

Total production 
(tonnes) 

~8,700 ~5,300 
Calculated from above.  The figure for the Eastern Pamir is 
likely to be too high as only a proportion of meadow areas 
can actually be cut for hay. 

Actual estimate used 
(tonnes) 

3,800 ~5,300 Eastern Pamir: Domeisen 2002 

 
 

Total winter fodder availability in GBAO may thus be estimated at about 9,000 tonnes of natural hay, 

11,000 tonnes of sown fodder crops and about 6,000 tonnes of straw.  Supply in terms of feed units is 

just 27% of estimates for 1986 (Aknazarov et al. 1993) or 34% if only sown fodder and straw are 

considered. 

 
 

3.4  Winter feed demand in relation to requirements 

 
Western Pamirs 
 
Tables 18a summarises winter feed demand in the Western Pamir using both the feed units and dry matter 
intake methods outlined in Section 2.1.  Table 18b compares this demand with supply as calculated in the 
sections above. In terms of intake, using sheep equivalent livestock units, the total demand for dry matter 
given an intake of 1 kg/livestock unit per year is about 80,000 tonnes; only 22,000 tonnes are available 
indicating that only between 25% and 30% of winter requirements are covered by local production.  Using 
the feed-unit estimation, only 10% of nutritional needs would be covered.  Of course much of the difference 
may be covered by imports of concentrate into the region but no data were available on volumes of these 
imports. 
 

                                                
22 A centner is a Soviet weight measure equivalent to 100kg 
23 1990, 1995, 2000, 2005, 2006, 2007, 2008 
24 Based on the estimate of 34 kg per sheep unit given by a farmers association and agroprom staff.  
25 Based on a figure of 0.43 tonnes per hectare when only usable land is cut. 
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Table 18a  Winter fodder availability in relation to requirements in the Western Pamirs 
 
 

Livestock species 

Total 

livestock  

(head) 

Feed units 

required per 

day per head 

cattle equivalent 

livestock units 

(kg) 

Number 

of days 

winter 

feed 

required 

Total 

oat-

based 

feed 

units 

required 

(tonnes) 

Dry matter 

intake per 

day per 

head sheep 

equivalent 

livestock 

units (kg) 

Total dry 

matter 

intake 

(tonnes) 

Cattle and Yak 85,669      

Of which:     Immature cattle 52,855 3.5 135 24,866 3 21,406 

                       Milk cows 29,988 5.8 165 28,739 5 24,740 

                       Yaks 2,826 5.8 0 0 6 0 

Sheep 142,729 0.9 135 16,787 1 19,268 

Goats 116,446 0.8 135 11,870 0.8 12,576 

Donkeys 5,585 3.5 145 2,822 3 2,429 

Horses 505 5.8 145 425 1 73 

Total demand     85,510  80,494 

 
Table 18b  Comparison of supply and demand for winter fodder 
 

Demand intake dry matter (tonnes) 80,494 

Demand feed units (tonnes ) 85,510 

Total available dry matter (tonnes) 22,018 

Total available feed units (tonnes)
1 9,287 

% deficit dry matter -73% 

% deficit feed units -89% 
1Assuming 0.5 feed units per kg of dry hay for natural hay and cultivated hay and 0.2 feed units per kg dry matter for 
straw (Demin 1973, AFRC 1993 and data provided by Safaraliev G.) 

 
 
Eastern Pamirs 
 
Tables 19a summarises winter feed demand in the Eastern Pamir Pamir both the feed units and dry matter 
intake methods outlined in Section 2.1.  Table 19b compares this demand with supply as calculated in the 
sections above.  
 
 



29 

Table 19a  Winter fodder availability in relation to requirements in the Eastern Pamirs 
 

Livestock species 

Total 

livestock  

(head) 

Feed units 

required per 

day per head 

cattle 

equivalent 

livestock 

units (kg) 

Number 

of days 

winter 

feed 

required 

Total oat-

based feed 

units 

required 

(tonnes) 

Dry 

matter 

intake per 

day per 

head 

sheep 

equivalent 

livestock 

units (kg) 

Total dry 

matter 

intake 

(tonnes) 

Cattle and Yak 15,924 5.8     

Of which:      Immature cattle 0 3.5     

                       Milk cows 710 5.8 230 948 5 817 

                       Yaks 15,214 5.8 0 0 6 0 

Sheep 33,737 0.9 40 1,176 1 1,349 

Goats 12,196 0.8 40 368 0.8 390 

Donkeys 301 3.5 40 42 3 36 

Horses 40 5.8 40 9 1 2 

Total demand     2,544  2,594 

 
 
 
Table 19b  Comparison of supply and demand for winter fodder  
 

Demand intake dry matter (tonnes) 2,594 

Demand feed units (tonnes ) 2,544 

Total available dry matter (tonnes) 3,800 

Total available feed units (tonnes)
1 1,900 

% surplus dry matter 46% 

% deficit feed units -25% 
1Assuming 0.5 feed units per kg of dry matter (Demin 1973, AFRC 1993 and data provided by Safaraliev G. 
 
These data suggest that in terms of ideal feed units ingested per day there is a feed deficit in the Eastern 
Pamir, although there is probably enough hay production for at least small stock to have rations of 1 kg per 
day for 40 days, which allows survival if not high productivity.  If yaks were also to be fed over the winter 
for 40 days, then a further 3,651 tonnes of hay (dry matter) would be required, implying an overall deficit of 
2,451 tonnes in such a case.   
 
In Western GBAO, given current livestock numbers some supplements must be imported into the region.  
Yet winter feed is extremely expensive.  Due to scarcity of irrigated land the costs of hay is almost as high as 
that of concentrate. The price of concentrate feed is the same as the price of 1kg of wheat for human 
consumption (Table 20).  
 
Table 20  Fodder prices in GBAO 
 
Season Hay (all types), somoni26 Concentrate, somoni 

Spring 2.5-3 (straw 1.5) 2-3 

Autumn 1.5 2-3 

                                                
26 In December 2009 $1 USD was equivalent to 4.35 somoni. 
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If hay were to be purchased, the cost of covering minimum winter feed demands27 in the Western Pamir 
would be about 200 USD per sheep-equivalent livestock unit.  This cost seems extremely high, for example 
there is no livestock product the sale of which would cover the cost of winter feeding if animals were truly to 
be stall fed for 130-140 days.   This costs figure implies either that total cultivated feed production estimates 
calculated here are too low, or that livestock are grazed for far longer on the spring/autumn pasture than is 
supposed in Table 9.  In addition livestock are fed some household waste, which may supplement the diet of 
one head of cattle per household. The limit imposed by availability of household waste and snow free pasture 
days combined with the cost of feed means that once livestock numbers rise above a critical threshold it 
becomes uneconomical to keep them.   

 

SECTION IV CARRYING CAPACITY OF NATURAL PASTURES  

 

4.1  Definitions and criticisms of carrying Capacity 

 

Ecological and economic carrying capacity 

 
The concept of carrying capacity (CC) when applied to pastures, is generally used to mean the number of 
animals which can be supported on a sustainable basis by food resources in a defined area.  There are two 
main types of carrying capacity definition: ecological and economic.  A recent definition of ecological 
carrying capacity (K) is ‘the mean population density of a species that can be supported by its environment 
in the absence of human interference’ (Milner-Gulland and Mace 1998). Economic carrying capacity is 
defined according to the objectives of livestock farmers who may be trying to maximise stock numbers per 
hectare, yield per animal, or yield per hectare depending on their situation.  For example, in Behnke and 
Scoones (1993) it is suggested that the sustainable meat offtake rate is greatest at the stocking density at 
which recruitment is highest.  This point usually lies at ½ to ¾ of ecological carrying capacity.  However, 
this is not the only way of defining the economic carrying capacity.  For example, for pastoralists in many 
parts of Africa maximum meat offtake is not an objective.  For reasons of long term food security and the 
value of animals as wealth, their management objective is to own as many head of cattle as possible (Behnke 
and Abel 1996). 
 
Here we are interested in sustainable land management so our major aim is to assess the ecological carrying 
capacity of the Pamir rangeland, in otherwise the number of livestock that may be sustainably supported, 
regardless of their output in terms of livestock products.  However the fact that we present demand not only 
in terms of dry matter intake, but also in terms of feed units, means that we can also gain some idea of 
livestock numbers that could be supported given the higher requirements needed for a productive livestock 
industry. 

                                                
27 In terms of 1 kg dry matter per day per sheep-equivalent livestock unit. 
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Carrying capacity calculation 

 
Box 3 presents the formula for the calculation of carrying capacity of a given pasture in livestock units. 
Obtaining realistic data for the terms in this equation is difficult because none of them are constant.   Here 
we discuss in detail some of the pitfalls of calculating meaningful figures. 

 
Box 3: Carrying capacity calculation

28
 

 

CC[lu] = A[ha] . PEB[kg/ha] . PUF 

        I[kg/lu] . D 
 

A = Area of pasture available for grazing 

CC; carrying capacity expressed as livestock units (lu),  usually expressed in sheep equivalents) 

PEB; Total productivity of edible biomass pasture per growing season 

PUF; Proper use factor, the offtake of edible biomass which may be sustained from one year to the 

next without affecting PEB in future years. 

I : Intake per livestock unit in kg per day 

D: Number of days grazing period on the pasture in question. 

 
 

Biomass productivity varies hugely both spatially and between years.  Literature on the Pamir suggests that 
biomass may fluctuate from year to year by several orders or magnitude. In the Eastern Pamir the coefficient 
of variation in precipitation is 53.4% for the years from 1939 until 1953 (Domeisen 2002). In the Western 
Pamir Agakhanyants and Iusufbekov (1975) estimated that peak annual biomass of teresken pasture varied 
between 240 and 590 kg/ha over a period of just six years in a single study area. On other vegetation types 
with a greater proportion of annual species, variability will be even higher. 
 
Intra-annual variation in biomass is also high. Estimates of available biomass productivity are usually too 
high as they are based on peak biomass, measured in July or August. Models for biomass die off on the 
Steppes of Kazakhstan show how dry biomass decreases from its peak (which in Kazakhstan is in May) to 
comprise only a fraction of peak biomass by October (Robinson 2000). Koimdodov and Madaminov (2005) 
have shown that teresken pasture in Yaghnob29 had a dry biomass of 2.2 tonnes/ha in August and 1.1 tonnes 
dry biomass in November, suggesting that in Tajikistan dry biomass yields also decrease after the peak. 
However data taken during the grazing season on winter or autumn pastures could not be found for the 
Pamir, thus it is not possible to estimate biomass die off.  This seriously constrains the possibility to 

calculate carrying capacity outside summer pastures. 
 
Pasture edibility is highly variable: Forage edibility varies as the relative composition of the different 
species changes according to precipitation, soil and relief.  Iusufbekov (1968) shows how edibility of 
common desert steppe vegetation communities varies between 28% and 36% (teresken) and 14% and 30% 
(Artemesia- Acantholimon communities).  The difference in resulting carrying capacity would be in the order 
of 30-50%.  
 
The nutritional value of pasture is variable: The feed value of pasture changes over the year. Although in 
this report we estimate that pasture in on average contains 0.5 feed units per kg of dry matter, this is only a 
rough estimate. Taking teresken pasture as an example, this figure may vary in reality from 0.42 to 0.83 feed 
units per kg according to location and season (Madaminov and Koimdodov 2005).  This does not affect 
carrying capacity calculations based on dry matter intake, but does affect our calculations of carrying 
capacity based on nutritional requirements (see Box 3). 

                                                
28 Of these terms I, Intake was discussed in Box 1, grazing periods were discussed in Section 3.3. The proper use factor 

is discussed in Box 3 in this section.  The pasture areas and biomass productivity are discussed and presented in this 
section (4.2-4.4). 
 
29 In Sughd Oblast’ 
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The setting of proper use factors is arbitrary.  These will be different for every vegetation association but 
are normally set between 30 % and 45 % of total edible dry matter production (Djikman 1998). The decision 
to use 45% or 30 %, however, will double or half the calculated CC (Bartels et al.1993). Moreover, 'proper 
use' will vary according to growing conditions, species composition, time of defoliation and the type of 
herbivore (Djikman 1998).  Soviet estimates of proper use factors for Central Asian pasturelands were 
between 50% and 70% (Robinson 2000).  
 

Carrying capacity calculations ignores other pasture uses such as wood or shrub cutting for fuel, which is a 
serious threat to pastures in the Pamir (Hoeck et al. 2007, see Section 4.4).  
 
Winter fodder provision must be taken into account, yet data are not always available on the amounts of 
winter feed provided. We have estimated the number of days during which livestock are stall fed in tables 
18a and 19a, but in years with little snow, if winter fodder is scarce, livestock will in fact be grazing on 
autumn or winter pasture for extended periods. 
 
Livestock intake is also highly variable. Figures in Box 2 illustrated some of the variability in livestock 
intake in terms of dry matter.  Different livestock species (browsers and grazers) cannot use associations in 
the same way, however the fact that standard ‘livestock units’ are used does not take this into account.   The 
assumption that animals are able to ingest a prescribed amount of dry matter per day does not take into 
account the influence of sward density, time spent foraging and seasonal variability in feed availability and 
digestibility. 
 
Grazing pressure is not evenly distributed. Whilst defined of pastures areas may in some cases be allocated 
to specific users for specific periods of time, an the case of an area like the Pamir, land cadastres show that 
pasture is a complex mosaic of parcels (see Section V), and allocation to users may change from year to year 
particularly on state fund land.  It is not possible to make the carrying capacity calculations for each parcel so 
calculations are made on the entire pasture area as if stock were distributed equally over it, which they are 
not. 
 
Lastly, even if carrying capacity could be measured, it is difficult to apply (Hocking and Mattick 1998).  In 
Tajikistan livestock movements and numbers are no longer centrally controlled: grazing patterns are 
determined by a complex interaction between individual shepherds, communities and the district land 
committees (see Section V). Bartels et al. (1990) state that ‘Though there have been numerous attempts, we 
know of no case in which a government has successfully persuaded pastoral households or a pastoral group, 
in Africa, to voluntarily limit livestock numbers to an estimated ‘carrying capacity’. 
 
Thus carrying capacity is likely to be firstly wrong, and secondly operationally useless.   However despite 
these problems it does present us with the opportunity to review available resources and get a feel for the 
situations in which pasture or feed resources are most likely to be limiting livestock production.  In the 
following sections we present the available data for the calculation of carrying capacity and discuss some 
possible estimates. In Section V we look in more detail at livestock distribution and mobility which are just 
as important for pasture management as numbers of animals per se. 
 

4.2  Data on pasture areas in the Pamir 

 
In order to calculate carrying capacity it is important to know both the area of each seasonal pasture. The 
area of total pasture in GBAO remains rather controversial and there are many different estimates existing 
(Table 21).    
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Table 21  Total area of pasture according to various authors 
 

Pasture area (ha) Estimate (source) 

Total  Eastern Pamir Western Pamir 

State Land Committee (2009) 751,18330 534,227 216,956 

Hergarten (2004) 1,531,598 807,762 723,836 

Agakhanyants and Iusufbekov (1975) and Iusufbekov (1968) 2,734,810 1,504,360 1,230,450 

Aknazarov and Abdylkasymov (2006) - 2,275,000 - 

Staniukovich (1949) - 1963000 - 

Walter and Breckle (1991) in Domeisen (2002)  1,099,900  

 
The large difference in the areas given is due to the fact that the land committee list only pasture which is 
available for grazing, i.e. that pasture which is close to water points and equipped with shepherds huts or 
winter barns, and which is not too steep for livestock. On the other hand Hergarten (2004) (who used remote 
sensing for his estimations), and the other scientific authors listed, refer to the entire vegetated area of the 
Pamirs in their studies.  However the issue is complicated further by the fact that some stock from the Pamir 
use land in other regions of the country. The area of such land decreased from about 40,000 ha in 1998 to 
about 10,000 in 2009, a reduction of 75%.  In addition some pasture within GBAO is allocated to livestock 
outside the region and is thus not available for livestock from GBAO. These issues are discussed further in 
section V on livestock mobility. For the purposes of our carrying capacity calculation we look only at pasture 
found within the boundaries of GBAO itself and use the estimate of area provided by the State Land 

Committee.   

4.3 Data on seasonal pasture in the Pamir 

 
Even thornier than the problem of estimating total pasture areas, is that of understanding what proportion of 
the total is used in which seasons.  This is crucial if we are to estimate carrying capacity.  Figure 7 shows the 
distribution of summer and winter pastures in Tajikistan as a whole during the Soviet period. The location of 
each type of pasture in GBAO can bee seen, along with migrations to and from other areas of the country.  
 
Figure 7 Winter (left) and summer (right) pasture distribution in Tajikistan during the Soviet period 
(Source: Atlas of the Tajik SSR 1968) 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
30 Of this amount about 400,000 ha are allocated permanently to agricultural enterprises and the rest is long term use 
land, state land fund, forest land or national park land, most of which is also used for grazing (see Figure 10). 
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In terms of quantification of pasture areas, a full survey of various pasture types was made during the Soviet 
period in the 1960s; the next such survey is still ongoing but seems to have produced very different figures in 
terms of seasonal pasture areas.  Thus designation of pasture areas for grazing in different seasons has 
changed radically between 1998 and 2009 (see Table 22). 
 
The figures indicate that the total area classified as pasture changed only slightly, but areas described as 
summer pasture increased by 40% whilst other pasture types decreased by 85%.  Thus there has been a 
reallocation of pasture types31. However this certainly does not reflect a reallocation of pasture types actually 
grazed.  For example, every village in GBAO has pasture which is grazed in spring and autumn before and 
after animals return from summer pastures.  Secondly, the large areas of winter pasture shown in the 
Murghab statistics in 1998 certainly exist, and are still used in winter (Domeisen 2002, Figure 7). Both these 
areas of pasture have more or less disappeared from the 2009 statistics. Thus for the purposes of this report, 
the 1998 data will be used as it is more realistic. The proportion of seasonal pastures in each district is shown 
graphically in Figure 8.  Even these figures are not fully realistic as there are certainly larger areas of spring-
autumn pasture in Ishkashim and Darvaz than are indicated in the data (see Figures 1 for location of districts 
and Figure 7 for location of pastures).   
 
Table 22  Areas of seasonal pasture in Gorno-Badakhshan by district, 1998 and 2009 
 

Pasture areas in 

1998 

(ha) 

Pasture areas in 

2009 

(ha) 

% difference 

District 

Summer 

Autumn/ 

spring/ 

winter  

Summer 

Autumn/ 

spring/ 

Winter 

Total 

pasture  

summer 

pasture 

sum 

autumn 

spring 

winter 

pasture 

GBAO 508,300 259,502 711,908 39,275 -2% 40% -85% 

Shughnan and Roshtkala 110,446 172,54 75,496 39,275 -9% -32% 128% 

Rushan 13,534 5,263 21,636 0 1% 60% -100% 

Murghab 298,102 235,693 534,227 0 0% 79% -100% 

Ishkashim 11,246 1,292 12,538 0 0% 11% -100% 

Vanj 5,108 0 5,077 0 0% -1%   

Darvaz 69,850 0 62,902 0 -10% -10%   

Khorog 14  0 32 0 129% 129%   

Note to Table: Areas presented include only pasture found within the boundaries of the territories listed.  Pasture 
available to animals but located outside these territories is not included here. 
Data were provided by G. Safaraliev and N. Muzofirshoev using data from GBAO Oblast Land Committee, the 

Agency on Land, Cartography and Geodesy and from the following published sources: 
The land fund of the Tajik SSR [Zemel’nyi fond Tajikskoi SSR] 1998, Dushanbe. 
The land fund of the Republic of Tajikistan [Zemel’nyi fond Respubliki Tajikistan] 2009 Dushanbe 
Statistical yearbook of the Republic of Tajikistan [Statisticheskie ezhegodnik Respubliki Tajikistan], 2009 
Goskomstat, Dushanbe. 

 

                                                
31 It should be noted that according to land committee data there is also some ‘all year round’ pasture in GBAO.  This, a 
new classification of pasture, in fact signifies pasture allocated to one district in another for long term use, all year 
round, signifying that the animals do not return to the district of the owners for any season during the year.   
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Figure 8  The proportion of summer and other pasture types classified according to 1998 statistics. 
(See Table 22 for sources). 
 
 
 
 

 

 

 

 

 

 

4.4 Biomass Productivity  

 
References in Sedik (2009) and FAO (2009) estimate that the available (edible) dry matter available per ha 
for Tajik pastures averages at between 1.53 and 1 tonne consumable matter per hectare.  In GBAO  
productivity is much lower. Overall figures given in FAO (2009, Annex 9) present the total feed reserve for 
pasture areas allocated to state and collective farms in the Soviet period.  These figures suggest feed reserve 
figures for GBAO as a whole of about 200 kg per ha, between five and seven times lower than the national 
average.  However no source or methodology is given for these data.  The scientific literature on the Eastern 
Pamir is copious and suggests that the figures presented in FAO (2009) are not unrealistic. However data on 
the Western Pamir is poor.  These available data are presented in the following paragraphs. 
 
(i) Eastern Pamir 
 
Walter & Breckle (1991) estimate that 92-98% of all pastures in the Eastern Pamirs have a yearly biomass 
production of 0.1-0.4 tonnes per ha32.  Iusufbekov (1968) estimated both the productivity and total area of 
each vegetation type in the region.  His results for total biomass also fall between 98 and 435 kg ha with an 
average of 266 kg/ha.  Of this biomass on average between 60% and 70% is edible.  Applying the biomass 
and edibility data in Iusufbekov (1968) the total available biomass is given in Table 23. 
 
Photo 9 Pasture in the Eastern Pamir 
 
(9a) Desert-steppes with meadow pasture along the river    (9b) Desert pasture dominated by teresken

                                                
32 This study includes a lot of recent information on biomass productivity, but is available only in German so data were 
taken from citations of this study in Domeisen (2002). 
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Table 23 Data on biomass productivity in the Eastern Pamir33  
(Source Iusufbekov 1968) 
 

Yield  

dry biomass  

(kg/ha) 

Yield dry edible  

biomass  

(kg/ha) 

Average 

yield edible 

biomass 

(kg/ha) 

Estimated total 

production edible 

biomass (tonnes) Type of 

pasture 

association Area (ha) Min Max Min Max Average Min Max 

Desert 839,860 49 386 29 232 130 24,488 194,486 

Desert 
steppes 

486,200 145 387 99 246 172 47,950 119,750 

Steppe 20,300 232 532 163 375 269 3,312 7,608 

Meadow 158,000 200 828 150 644 397 23,700 101,700 

Total all 

types 
1,504,360 98 435 66 282 174 99,450 423,544 

 

According to his definitions, which broadly fit with those of other authors, desert pasture is comprised of 
semi shrubs such as Artemesia spp. and Ceratoides papposa.  Desert-steppe pasture includes these species, 
mixed with grasses such as Stipa and Festuca spp. and cushion plants such as Acantholimon spp.  Steppe 
pasture includes grasses such as Festuca and Poa spp. and diverse alpine herbs.  Meadow pasture along 
rivers is constituted from a dense mat of grass and sedge species such as Cobresia, Hordeum, Carex and 
Festuca spp. 
 
The average edible biomass available is therefore about 174 kg/ha for the 1.5 million ha of total pasture 
estimated in Iusufbekov (1968).   As we saw in Table 22 only about one third of this estimated 1.5 million ha 
is available for grazing.  In fact it is probable that the average yield on those areas actually grazed is higher 
than that for the 1.5 million ha, as pastures close to water, which are probably all grazed, have the highest 
yields. 
 
(ii) Western Pamir 
 

Pastures in the Western Pamir are highly variable, ranging from environments much like that of the Eastern 
Pamir to lush pastures with a high biomass of up to 1 tonne dry matter per hectare (see  Photo 10). 

                                                
33 Figures in Domeisen (2002) from Walter and Breckle 1991 are similar to those in this table, desert and desert steppe 

having 100-280 kg/ha total productivity and alpine steppe pasture having 500-900 kg/ha.  Figures in Litvinova (1969), 
which looks at desert pastures, and in Staniukovitch (1949) are also similar. Akzazarov and Abdylkasimov (2006) 
present data for 2004 and estimate average yields of about 515 kg/ha total biomass and 335 kg/ha edible biomass, but 
these estimates appear rather high, especially given recent degradation and teresken cutting.  
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Photo 10  Pastures in the Western Pamir 
 
 
(10a) and (10b) Winter pasture in upper Roshtkala          
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
(10c) High summer pasture in Saghridasht (Darvaz) (10d) Summer meadow pasture at Turumtaikul 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Far fewer data are available for the Western Pamir – indeed only one detailed source was available 
(Agakhanyants and Iusufbekov 1975, Tables 41 and 42). These available data are summarised in Table 24. 

 
Table 24 Data on biomass productivity for the Western Pamir 
(Source: Agakhanyants and Iusufbekov 1975, Tables 41 and 42) 
 

Area 
Total area 

(ha) 

Area pasture 

(ha) 

Average yield  

dry matter 

(kg/ha) 

Edible yield  

dry matter 

(kg/ha) 

Total yield 

dry matter 

(tonnes) 

Total edible 

yield dry 

matter 

(tonnes) 

Yazgulom 162,600 43,577 246 72 10,720 3,138 

Central 1,487,800 641,242 200 47 128,248 30,138 

Wakhan 249,200 146,031 101 18 14,749 2,629 

Sarez 569,100 284,550 100 18 28,530 5,080 

Darvaz 230,100 115,050 747 423 85,942 48,666 

Total 2,698,800 1,230,450 218 73 268,190 89,651 
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 There are a number of points which should be taken into account when assessing these data: 

• Firstly the authors split the Pamir into four regions: Yazgulom, Central, Wakhan and Sarez. Using 
these regions alone they estimate that there are 40,000 tonnes edible biomass.  At that time Darvaz 
was not politically part of Gorno-Badakhshan and so was not included in their original calculations.  
It has been added here (from Table 41 in Agakhanyants and Iusufbekov 1975) however it is not 
entirely clear whether Vanj was included in their calculations, in addition some areas of Murghab 
district are included, but it is not clear which.  Thus these data correspond only roughly to the area 
we have defined as the Western Pamir. 

• The 40,000 tonnes of edible biomass was calculated for 1.2 million ha of pastures, but the land 
committee estimate that in Western GBAO there are in fact only about 216,000 usable areas of 
pasture.  

• The authors estimated that edibility of pasture in the four main regions studied was 22%, this seems 
extraordinarily low for dry biomass – usually it would be expected to be closer to 50% or 60-70 % as 
given in literature for Murhgab district. 

An alternative is to use estimates for GBAO as a whole cited in FAO (2009). These suggest that the fodder 
reserve is about 200 kg/ha in all seasons. 

Biomass productivity reduction through fuel burning 

 
In addition to the above points, it is important to stress that the biomass data presented in both tables 23 and 
24 are from the 1960s and although those from Murghab could be compared with more recent studies from 
the 1990s, those for the Western Pamir could not.  Biomass productivity is likely to be lower today than it 
was at that time due to the removal of woody shrubs (collectively known as teresken) for burning. These 
shrubs are composed mostly of Ceratoides and Artemesia species and have been used to provide household 
heating since the collapse of the Soviet Union when electricity, diesel and coal supplies were greatly 
reduced.  Breu (2006) estimated wood and shrubs cover 80% of energy needs in GBAO. This author 
developed a model to predict the risk of teresken degradation based on both requirements and accessibility34.   
According to the model, teresken degradation risk is concentrated at the valley bottoms of the Western 
Pamir, because in these areas the relief means that areas it may be gathered are extremely limited, 
concentrating high risk over a small area. In the Eastern Pamir risk is lower but much larger areas are 
concerned. Overall, teresken areas with a low degradation risk cover a total surface of roughly 14,200 km2 
(22% of the total surface of GBAO), areas with a medium degradation risk cover 4,300 km2 and areas with a 
high degradation risk less than 520 km2, or 1% of the total of GBAO’s surface (Figure 9).   The most 
affected areas correspond almost exactly to locations of winter pasture (shown in Figure 7) and thus the 
productivity of some of these pastures will have been seriously reduced, although this cannot be quantified.   
 

                                                
34 Requirements include presence of other available heating sources and heating needs.  Teresken availability depends 
on ecological factors and accessibility in terms of roads, walking distance and natural barriers such as cliffs or rivers. 
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Figure 9  Spatial distribution of teresken degradation risk (Breu 2006) 
 

 

4.5 Estimates of pasture carrying capacity  

 
In this section we present demand and supply figures for pastures in the Western and Eastern Pamir. 
 
The Eastern Pamir 
 
Figures in Table 25 suggest that ideal nutrient requirements in terms of feed units, would be satisfied in the 
summer but not on autumn/winter pasture where demand is 30% higher than supply.  However total pasture 
provision meets 100% of requirements. Looking at dry matter intake and assuming an intake of 1kg per 
sheep equivalent per day, then total intake will be about 52% of pasture. However proper use factors are set 
at around 40% by Western authors. Thus the 76% offtake on autumn-winter pastures is well over this 
amount. However, we should remember that our figures for relative proportions of total pasture allocated for 
winter and summer grazing are largely theoretical and may not reflect actual practise on the ground.  In fact 
literature suggests that many remote winter and autumn pastures are underused whilst those close to 
settlements are over used (Domeisen 2002 and Hangarter 2002) 
 
Table 25 Forage demand and supply on pastures in the Eastern Pamir 
 

    
Summer  

pasture 

Other  

pastures 
Total 

Area (ha)  298,102 235,693 533,795 

Edible biomass kg/ha dry matter 174 174 174 

Total edible biomass tonnes 51,870 41,011 92,880 

Supply 

Available feed units (tonnes) 25,935 20,505 46,440 

Total demand feed units (tonnes) 16,031 29,741 45,772 Demand in  

feed units 
Supply as % of demand in feed units 162% 69% 101% 

Total intake dry matter (tonnes) 16,965 31,275 48,240 Pasture  

offtake dry matter 
Intake  as % available pasture  33% 76% 52% 
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Looking at grazing pressure on pasture, rather than requirements satisfied, the total edible biomass of pasture 
available is 92,880 tonnes.  Application of the proper use factor of 40% of this figure gives us 37,152 tonnes 
of usable biomass.  Assuming that intake is 1 kg per day per LU, and zero winter fodder provision then the 
pasture could support about 100,000 livestock units on a sustainable basis. This estimate of the total number 
of (sheep equivalent) LU is very close to estimates of Domeisen (2002) who sets stocking rates at between 
98,000 and 150,000 sheep units depending on the estimate used.  The actual number in Murghab today is 
about 140,000 sheep units.   Overall then the carrying capacity figures given here seem to be fairly 

realistic and it seems unlikely that current stocking rates are well above the carrying capacity of the 

district as a whole.  Literature suggests however that there is localised degradation around settlements 

due to inadequate livestock mobility outside the summer season. 

 

The Western Pamir 

 
Table 26 presents forage demand and supply in the Western Pamir using biomass yield estimates from FAO 
(2009) of 200 kg per ha which as we have seen is far higher than our estimate of 73 kg/ha from the scientific 
literature.  Given this estimate the pasture would still cover only 53% of potential dry matter intake.  Even 
summer pasture would cover only about 60% DM requirements and that is before application of proper use 
factors. Assuming an intake of 1 kg/day per sheep equivalent livestock unit and 100% edibility, the predicted 
offtake of pasture would be two times the total edible biomass production! 
 

 

Table 26  Pasture forage demand and supply in the Western Pamir 
 

    
Summer  

pasture 

Other  

pastures 
Total 

Total 

including 

pasture in 

other regions 

Area (ha)  210,198 23,809 234,007 311,585 

Edible biomass kg/ha dry matter 200 200 200 200 

Total edible biomass tonnes 42,040 4,762 46,801 62,317 

Supply 

Available feed units (tonnes) 21,020 2,381 23,401 31,159 

Total demand feed units (tonnes) 76,236 45,475 121,711 121,711 Demand in  

feed units 
Supply as % of demand in feed units 0.28 0.05 0.19 0.26 

Total intake dry matter (tonnes) 72,890 44,777 117,667 117,667 
Pasture  

offtake dry 

matter Intake  as % available pasture  173% 940% 251% 189% 

 
These estimations are unrealistic and the data, in particular those relating to pasture area, are simply not good 
enough to use for carrying capacity calculations. Agakhanyants and Iusufbekov estimated that there are 1.2 
million ha of pasture in the Western Pamir, an intermediate estimate from Hergarten (2004), who used 
remote sensing imagery, suggests 723,836 ha.  Using the estimate from Hergarten and assuming a 

productivity of about 200kg edible matter per ha, the pasture would supply about 120% of required 
demand in terms of dry matter intake, and offtake by livestock would be 81% of total edible biomass.   
 
To conclude, the uncertainties regarding both the area of pasture (with our estimates ranging from 

about 200,000 ha to 1.2 million ha) and the edible biomass production (with estimates ranging from 73 

to 200+ kg/ha mean that it is simply not possible to come up with exact estimates for carrying capacity 

for the Western Pamir.  However none of the estimates, even the most optimistic, suggest that livestock 
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numbers are below carrying capacity. Thus we can assume that stocking rates are either at or above 

the limit of what pastures may sustainably support.   

 

 
 
 

SECTION V  LIVESTOCK MOBILITY   

 

5.1 Why is livestock mobility important? 

 
Livestock mobility allows stocking rates to track available resources at different seasons and is thus key to 
good pasture management in environments which are temporally and spatially variable (Coughenour 2007). 
The literature on Central and Inner Asia strongly suggests that reduced movement leads to pasture 
degradation and, in some cases, reduced livestock productivity, due to a mismatch between stocking rates 
and biomass availability (Sneath 1998, Kerven et al. 2006, Alimaev et al. 2008, Wu Zhizhong and Du Wen 
2009, Kanchaev et al. 2003).  The two major factors affecting livestock mobility are the costs of migration 
and property rights legislation, in particular pasture privatisation (Kerven et al. 2004, Undeland 2005, Lunch 
2003, Behnke et al. 2008, Kanchaev et al. 2003). 
 
In the Pamirs, if the livestock sector is to be developed on a sustainable basis, then mobility is essential in 
order to reduce pressure on the highly stocked pastures close to settlements and to obtain the fullest benefit 
from the summer pasture resource which is so essential to fatten animals for survival during the winter.  In 
the Eastern Pamir remote pasture use in the winter may alleviate the pressure on winter feed which is 
extremely scarce.  The use of remote pastures is especially important today as livestock numbers have now 
reached or exceeded numbers seen in the Soviet period when these pastures were used to their fullest extent.   
 

5.2 Trends in livestock mobility in the Pamir 

 
We have seen in Section 1 that livestock ownership per household is very low in GBAO. The consequences 
of this are firstly that most households access pastures through common herding systems (pooling animals 
from many households into one herd, overseen by a professional shepherd) and secondly that the livestock 
sector is largely subsistence oriented. However although common herding systems have persisted, livestock 
mobility has declined. Village (winter) pasture and nearby summer pastures are heavily stocked for long 
periods whilst remote summer pastures are underused (Hoeck et al. 2005, Ludi 2003, Haslinger et al. 2007, 
Robinson 2007).   
 
During the Soviet period most migrations in the Western Pamir were local and vertical, with stock moving 
up the nearest lateral valley (Ovchinikov 1977). The main migration to GBAO from outside the region was 
that between Saghridasht in Darvaz district and Southern and Eastern districts of Khatlon Oblast (see Figures 
1 and 7 and Box 4). In addition some sovkhoz (in Shughnan, Ishkashim and Murghab districts) were 
allocated summer territory in the Kyrgyz Alai.  
 
Within GBAO itself cross-district migrations included movement of animals from between lower Rushan to 
Darvaz and Murghab districts. Animals from lower Shughnan and Shughdara used the large high-altitude 
pastures in Jelondeh and Javshangoz respectively, entailing relatively long migrations although district 
boundaries were not crossed.  Generally in recent years pastoralists report an increasing use of the local ailok 
and remoter areas (such as Jelondeh and Javshangoz) located within their own district, citing a larger number 
of families going each year (MSDSP 2004).   However, on independence and the collapse of the state farm 
system, pastures in other republics became inaccessible and use of pasture in other districts or Oblasts is now 
subject to negotiation with district authorities or heads of collective dekhan farms35. It is therefore migrations 
across administrative boundaries which have declined the most (see Box 4).  Overall GBAO has lost a total 

                                                
35 See Box 5 for definition of collective dekhan farms. 
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of 30,000 ha of pasture outside the Oblast since 1998 including all access to pasture in the Kyrgyz Alai.  
Table 27 shows the allocation of pastures between districts and oblasts today, using data from 2009.   
 
 
In the Eastern Pamir livestock do not migrate to other regions or districts, nor did they in the past. However 
movement of populations and animals on the high plateau areas is much more widespread and complex than 
in other regions of GBAO, making use not only of altitude differences but also micro-climates associated 
with slope and exposure.  Many households are mobile and villages empty in the summer as families leave 
for the pastures with their yurts whilst in the winter larger herders may maintain their animals on remote 
pasture whilst the rest of the household returns to the village for schooling (Hangartner 2002).  Richer 
herders are more mobile than poorer ones: autumn-winter pastures close to settlements and the nearby 
summer pastures are grazed by many animals belonging to the bulk of the population, whilst only households 
with large herds move to remoter pastures, which have much lower stocking rates (Hangartner 2002). This 
‘centre-periphery’ phenomenon is a repeating feature of pastoralism in many Central Asian republics 
(Kerven et al. 2006, Undeland 2005).   
 

Box 4 Pasture access across regional and district boundaries 
 

The highly productive summer pastures in Saghridasht (Photo 10c) are still used by state enterprises (former 
Sovkhoz) which, as livestock breeding farms, were exempt from reform.  As in Soviet times, the enterprises 
based in Saghridasht have access to winter pasture in Dangara whilst state enterprises from Pianj, 
Mominabad and Vakhsh districts of Khatlon Oblast (see Figure 1 for locations) have access to summer 
pasture in Saghridahst (Robinson 2007).   During the 1990s these migrations between GBAO and Khatlon 
almost ceased, but today livestock mobility is increasing due to large herd sizes, centralised coordination of 
shepherding and the ability of state enterprises to negotiate effectively with the land committee for use of 
remote pasture in other districts or regions.  However in both Saghridahst and Khatlon some collective 
dekhan farms36 have also been created from former kolkhoz.  These entities appear unable to access pastures 
across district and regional administrative boundaries; long distance migrations from these farming entities 
have stopped, leading to many animals grazing on the same pastures all year around.   Likewise migrations 
between Rushan and Darvaz (across district boundaries this time) and Ishkashim and Roshtkala districts have 
also ceased.  

 
 
Table 27 Pasture territory allocated outside districts 
(Source: N. Muzofirshoev and G. Safaraliev, see Table 22 for list of material) 

 

District 
Long term use land allocated 

another district or oblast 

(ha) Location  

Darvaz 4,856 Dangara, Khatlon oblast (winter) 

Vanj 0   -  

Rushan 4,849 Murghab  

Shugnan 34,264 Murghab 

Roshtkala 0   -  

Ishkashim 33,609 Murghab 

Murgab 0   -  

Khorog 7,912 Roshtkala, Shughnan and Kabudion 

 
 

                                                
36 See next Section and Box 5. 
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Hoeck et al. (2005) noted that a primary reason for overgrazing on near village pastures is deterioration of 
transport and infrastructure in distant pastures.  Robinson (2007) notes that lack of infrastructure such as 
summer houses, corals and winter barns were mentioned as barriers to seasonal pasture use. In the Soviet 
period shepherds, even in the Western Pamir were supplied with yurts and wagons which increased the 
number of movements they could make over the year, but many of these were sold off when livestock 
numbers dropped in the 1990s37.  The risk involved with sending animals is also a major problem – there is 
no insurance, shepherds must be paid and milk products are foregone. Lastly, as described above, negotiation 
across administrative boundaries is a problem for many collective dekhan farms. However perhaps the 
biggest threat to livestock mobility today is the legal framework for pasture use and the associated pasture 
tax regime.  These are discussed in the next section.  

 

5.3 Pasture property rights and land tenure arrangements  

 

International experience: Pasture privatisation, land degradation and social change 

 
There has been a worldwide trend for pastures previously held under state or common property management 
regimes to be privatized, with discrete parcels allocated to individuals or households.  A major reason for this 
trend is the perception amongst policy makers that privatization will increase individual investment in land 
and avoid land degradation.  Such degradation was famously predicted by Hardin (1969) in his ‘tragedy of 
the commons’ scenario. He suggested that where pasture is open to all, users will try to increase their herd 
sizes as each receives immediate direct benefit from his own animals, whilst bearing only a share of the 
(delayed) costs of overgrazing as animal numbers increase. Until the end of the1980s this idea was extremely 
influential, leading governments and aid agencies to promote and finance pasture privatisation. 
 
However Hardin’s predictions apply to open access regimes (where the resource has no defined boundaries 
or user groups). Instead, many of the pastures which have been subject to privatization were managed as 
common property by defined groups within defined boundaries, subject to a number of internal controls on 
grazing (Bromley and Cernea 1980, Ostrom 199038, Quinn et al. 2007). Upon privatization such common 

resources become fragmented into discrete parcels. This restricts the access of livestock to different 

seasonal pastures and undermines the ability to flexibly change grazing location with inter-annual 

variation in climatic conditions. Sneath (1998) showed how privatisation and fencing of pasture in former 
Soviet Inner Asia and Chinese Inner Mongolia led to serious pasture degradation compared with 
neighbouring Mongolia where livestock husbandry had remained commonly managed and mobile.  
 
Privatisation can cause social as well as ecological problems. Tenure rights are typically secured by 
households with larger herds, who can cover costs of herding individually. This has led to a loss of areas for 
common grazing by smaller stock owners and an increase in wealth inequalities in many areas of the world 
(Wen Jun Li et al. 2007, International Land Coalition 2007).   
 
 
Land reform and pasture privatisation in Tajikistan 
 

Today pasture is being privatised in Tajikistan and the results are likely to undermine collective 

pasture management regimes, reducing livestock mobility and access to remote pastures for those 

previously engaged in collective herding.  This privatisation is a consequence of land tenure legislation 

designed for arable land reform. 
 
According to the Land Code (State Land Committee 2004) pasture is designated as “farming land” and is 
thus subject to the same legislation as arable land. The Land Code offers a number of tenure arrangements to 
users: permanent heritable land use, long term use and leasing (see Box 5 for details).  In GBAO most 
households have permanent heritable rights to land plots as shareholders in so called “collective dekhan 

                                                
37 Parpisho Shonazarov Personal Communication. 
38 Elinor Ostrom won the 2009 Noble Prize for Economics for her work on management of common property. 
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farms” based on membership of former sovkhoz or kolkhoz39. Until recently only arable land was physically 
allocated to individual households. Pasture within the boundaries of collective dekhan farms is also 
theoretically eligible for distribution to members, but is usually communally managed. This is a response to 
the practice of collective herding that makes splitting of pasture into shares an unpractical proposition. 
Remoter areas of pasture may be allocated to collective dekhan farms from state fund lands for ‘long term 
use’; this is also generally managed as common pasture.  In addition large areas of pasture are classified as 
State Fund Land and may be leased on an annual basis.   The areas of each of these different tenure types are 
shown in Table 28, and are presented graphically in Figure 10. In GBAO today we have seen that about 

750,000 ha of pasture, about 400,000 is permanently allocated to farming entities.   
 

 
Table 28  Allocation of pastures between districts in GBAO and other districts 
(Source: N. Muzofirshoev, using figures from the Agency on Land, Cartography and Geodesy). 

 

Area of pasture (ha) 

Long term use on state 

fund land  

(25 year agreements) 
District Permanent  

use On district 

territory for 

use of 

district 

On district 

territory 

for use by 

other 

districts
1 

State  

land 

fund 

State  

forest 

land 

National  

Park 
Total 

Darvaz 12,621 876 6,828 41,229 1,348 0 62,902 

Vanj 2,820 126 0 70 1,860 201 5,077 

Rushan 16,705 396 0 4,505 30 0 21,636 

Shugnan 10,319 9,654 3,280 24,765 216 0 48,234 

Roshtkala 38,887 862 3,199 23,483 106 0 66,537 

Ishkashim 11,414 1,080 0 44 0 0 12,538 

Murgab 313,125 116,953 71,737 17,060 15,352 0 534,227 

Khorog       32 

Total 405,891 129,947 85,044 111,156 18,912 201 751,183 

1The territory in Darvaz district is used by livestock from Pianj district in Khatlon oblast, (see Figure 1), 
other areas listed are used by livestock from within GBAO (see Table 27). 
 

 
 
 

 

                                                
39 It should be noted that in other parts of Tajikistan this is not necessarily the case and many households did not receive 
physical arable land shares or share documents (Robinson 2008). 
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Figure 10: Pasture breakdown by tenure type in GBAO 2009 

Permanent use

Long term use (for district)

Long term use (for other district)

State land 

fund

State 

Forest land

 
There are two mechanisms through which these different pasture categories are now being privatized. 

 
Firstly: Although in GBAO most households in collective dekhan farms have arable land shares, they hold 
only ‘share documents’ and do not have full title to their land in the form of land certificates. Instead, there is 
a single certificate, held by the head of the collective dekhan farm. With the intention of improving security 
of tenure to land, households in selected collective dekhan farms are now being issued with full certification, 
facilitated by the World Bank Land Registration and Cadastre System for Sustainable Agriculture Project 
(LRCSP). Collective dekhan farms will thus cease to exist and so pasture within their boundaries must be 
distributed in equal shares to members in the same way as arable land parcels.  However, each household 
owns different numbers of animals, livestock are herded in common, and the pasture is highly heterogeneous 
both in time and space.  How these contradictions will be resolved is unclear as the pasture allocation process 
is ongoing.  Discussions and disputes surrounding pasture distribution are delaying the certification 

process for arable land, the original aim of the reform. 
 
Secondly: The law also allows applicants (theoretically any Tajik citizen) to obtain pasture for permanent 
exclusive use on a first come first served basis. Applications may be submitted for lands allocated to 
collective dekhan farms under long term use agreements or for state fund land. The theoretical possibility 
thus exists that pasture could be privatized or leased by individual applicants, reducing access by others.  In 
Gorno-Badakhshan this process has already begun and numerous applications for pastures have been 
submitted.  Large areas of pasture have already been allocated to individuals in Javshangoz.  In other areas of 
the country anecdotal evidence suggests that some individuals have privatized large areas of pasture and then 
rented them back to their former users. 
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Box 5  Land reform in Tajikistan: categories of tenure arrangement 
 

(i) Permanent heritable land use:   

Permanent heritable land use is governed by The Law on Dekhan Farms (State Land Committee of Tajikistan 2009).  
Dekhan farms (literally peasant farms) may be established by individuals, families or by groups (partnerships) based on 
shared ownership.  In each case the farm has a head, who holds the land certificate, and shareholding members who 
should hold share documents to a physical plot of land. The head is responsible for reporting and tax collection, but 
decisions on reorganisation or changes to contracts between members may only be decided at a general meeting.  
Members may legally secede from the dekhan farm without permission of other members, establishing their own 
individual or family dekhan farm on their land share, with the same permanent heritable land rights.  However this is an 
an expensive process. 
 
Individual or family dekhan farms: When applying to establish a dekhan farm, former sovkhoz or kolkhoz workers may 
apply for a share of the former entity for which they worked. Areas allocated should be based on norms calculated from 
the area of available land and the number of former sovkhoz or kolkhoz members. Other Tajik citizens may apply for 
land from the state fund (see below). 
  
Collective dekhan farms: Legally these are close to the group/partnership form of dekhan farm given in the law, but 
were not specifically foreseen in the legislation as in fact they comprise the entire former territory of a sovkhoz or 
kolkhoz. These structures appeared in response to government targets to restructure all state farming entities by the end 
of 2005 and due to the high transaction costs of forming individual and family dekhan farms. The collective dekhan 
farm head holds the land certificate for the whole area, but in GBAO each shareholding household farms individually 
and should hold a legal share document for a physical parcel. Legally, the same principles apply to that pasture which is 
permanently allocated to the former sovkhoz and kolkhoz, but until 2009 in GBAO this pasture continued to be used in 
common by all members. In 2009 the Land Registration and Cadastre System for Sustainable Agricultural Development 
Project (LRCSP) facilitated the conversion of a selection of collective dekhan farms to individual dekhan farms with 
provision of full certification for each household. This greatly improves security of tenure for those households. 
According to the law each member should receive legal title both to equal shares of both arable land and the ‘permanent 
use’ pasture land allocated to the now defunct collective, regardless of the number of animals owned. 
 

(ii) Land allocated from the state land fund for long term use:  
In some districts most pasture used by collective dekhan farms is accessed by members under 25 year ‘long term use’ 
agreements made between farm management and the district land committee. Pasture tax is charged per hectare, but 
farm management usually gets around this by splitting the overall sum of tax payable so that each household pays a 
proportion corresponding to the number of livestock owned. Thus the de facto pasture management regime corresponds 
to common property with fixed boundaries and a fixed user group.  As long as this land is not permanently allocated to 
collective dekhan farms, members do not automatically receive a share if the collective is dismantled. In the meantime 
individuals may apply separately to the land committee for a permanent share of this pasture. Some officials indicated 
that in order to privatize pasture on long term use land an individual must obtain the written permission of the members 
of the collective dekhan farm to which that land was formally allocated. However in Tajikistan this is unlikely to 
constitute an effective guarantee of common user rights. It should be noted that collective dekhan farms may also apply 
to have this land transferred from long term use to permanent use, in which case it becomes eligible for distribution to 
individual households upon restructuring of the collective.  
 
(iii) Lease of State Land Fund:  

Many remote pastures remain unallocated and remain part of the state fund. Any party (individual, collective dekhan 
farm or state enterprise) may take out an annual lease for an area of state fund pasture. As mentioned above, such land 
may also be privatised and incorporated into dekhan farms by application, at which point it ceases to be available for 
lease. 

 
 
5.4 Policy recommendations 

 
Tajikistan should take active control over the future of its pasture resources rather than letting their 
management become a side-effect of legislation which was designed for arable land reform. A legal 

framework is required which can guarantee pasture access rights which are both secure and common, 

to groups of individual dekhan farms. Separate laws pertaining to pasture should explicitly recognize 

common use, remove negative incentives to livestock mobility and allow flexibility in grazing patterns.  
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The way in which pasture tax is levied is crucial in this respect. A major reason for distributing pasture 
within collective dekhan farms to individuals (whether they have livestock or not) is that local officials are 
responsible for collecting tax on this land. With the demise of the collective dekhan farm they must ensure 
that they continue to collect the same total amount of tax from the successor individual dekhan farms. Tax 
charged by head of livestock rather than by hectare would facilitate legal charging for pasture use by 
common herds without splitting pasture into physical shares. Lastly, removing tax on remote long term 
pastures would significantly increase incentives for their use, thereby reducing grazing pressure and helping 
to conserve the pastures around villages. 
 
To guarantee access whilst avoiding fragmentation, a system of permanent and common property rights for 
pasture should be put in place using boundaries defined by the Land Committee and historical precedent, 
taking into account ecological variability and seasonal pasture requirements. Such a system has recently been 
passed into law in Kyrgyzstan, where user groups will become legal entities (known as Pasture User’s 
Unions). These will allocate pastures to both common and individually owned herds on an annual basis, 
collect fees per head of stock, and enforce mobility rules. Whether the law provides commercial herders with 
the security of tenure they require remains to be seen, but policy makers in Tajikistan would do well to 
observe the implementation of this legislation in their neighbouring country. Historical precedents for the 
preservation of public grazing are provided by rangeland areas in the western USA, a country renowned for 
its commitment to private property.  As in Tajikistan, many American ranchers migrate seasonally up and 
down slope and use remote mountain pastures in the summer.  Since fundamental legal reforms undertaken 
in the 1930s (Taylor Grazing Act 1934, 43USC315) many of these American ranchers have depended on 
grazing land held under a combination of public and private property rights, an arrangement that has proved 
institutionally stable, commercially rewarding, and environmentally sound  
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SECTION VI CONCLUSIONS AND RECOMMENDATIONS 

 

6.1  Summary of carrying capacity calculations 

 
Concerning carrying capacity, the high variability of each of the data types required to make the calculation 
means that results are of limited reliability.  Table 29 summarises demand and supply of fodder in feed units 
and in terms of dry matter intake in the Eastern and Western Pamir.  It is clear from the table that both winter 
feed and pasture resources are closer to meeting demand in Murghab district than in the rest of GBAO. 
Offtake of total edible pasture resources is about 50%; pasture literature suggests that sustainable offtake 
rates would be between 40% and 60%40. We may therefore conclude that, if livestock were equally 
distributed in space, then pasture in the Eastern Pamir would be close to carrying capacity at its current level 
of 140,000 sheep units.  However the literature suggests that remote pastures are lightly stocked whilst those 
close to settlements are overstocked.  In these areas, which coincide with areas of teresken cutting for fuel, 
pastures are likely to be under very high pressure. 
 
Although pasture and fodder resources are estimated to be more or less sufficient in the Eastern Pamir, 
livestock numbers have recovered there much more slowly than in the Western Pamir.  This could be 
because grain cannot be cultivated and livestock are often exchanged for flour, making it difficult to build up 
herds. In addition there are periodic bouts of very high mortality during years with high snowfall.  The 
estimations given for the carrying capacity calculation here allow for only 40 days winter feed provided to 
most stock and none at all for yaks. These are minimum rations.  Livestock productivity would be higher and 
mortality lower if more winter feed was available.   
 
The data for the Western Pamir suggest large deficits at all times of the year, even on summer pastures which 
in Tajikistan in general are surplus to requirements (Sedik 2009).  However these data are not reliable, in 
particular the area of pasture available for grazing is probably underestimated in official statistics41.   
 
Table 29 A summary of feed supply and demand in the Pamir 
 

    

Western Pamir 

  

  

Eastern Pamir 

  

  

TOTAL 

GBAO 

    
Summer 

pasture
1 

Other 

pasture
1 

Winter 

feed
2 

Summer 

pasture 

Other 

pasture 

Winter 

feed 
  

Dry edible matter 42,040 4,762 22,018 51,870 41,011 3,800 165,500 

Supply Feed Units 21,020 2,381 9,287 25,935 20,505 1,900 81,028 

Dry edible matter 72,890 44,777 80,494 16,965 31,275 2,594 248,995 

Demand Feed Units 76,236 45,475 85,510 16,031 29,741 2,544 255,538 

Dry edible matter 58% 11% 27% 306% 131% 146% 66% Supply as 
% 

demand Feed Units 28% 5% 11% 162% 69% 75% 32% 
1Using pasture areas from Land Committee (Table 21) and productivity estimates used in Tables 25 and 26. 
2Produced in GBAO only, does not include imports.  See Tables 18 and 19. 
 

Using an alternative estimate of pasture area from remote sensing studies of about 700,000 ha, supply would 
exceed demand in terms of dry matter intake, and the total pasture offtake would be around 80% of edible 

                                                
40 Depending on whether Western or Soviet estimates are used. 
41 In addition the feed units used here, following standards for the former Soviet Union, may be based on nutritional 
requirements for livestock which are larger and less hardy than those found in GBAO. Recent estimates made for 
carrying capacity of eight villages in upper Bartang estimated that total fodder provision in feed units was below 45% of 
demand for half of them, even though the quality of data available was probably much better than that available here for 
the Western Pamir as a whole, Parpisho Shonazarov, Personal communication.   
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biomass.  This is still above the level of sustainable carrying capacity which supposes between 40% and 60% 
of edible biomass may be removed each year on a sustainable basis. 
 
In summary, whichever data are used, in both regions, we may conclude that livestock numbers are 

either at carrying capacity or way above it, in particular for spring-autumn and winter pastures.  This 

suggests that increasing total livestock numbers in the Pamir is not a sustainable option for livestock 
development.  However, although feed demand is high compared to supply, it is dominated by cattle and 
yaks.  These represent 70% of total demand in the Eastern Pamir and 63% in the Western Pamir42. Goats 
make up 7% and 14% of feed unit demand in the Eastern and Western Pamir respectively (see Figures 6a and 
6b). They generally have lower feed requirements than other livestock and are able to access steeper 

pasture than other livestock types.  This partly explains why goat numbers have risen as a proportion of 
total livestock units since the end of the Soviet Union (Figure 4).  

6.2 The winter feed bottleneck 

 
Both spring/autumn pasture and winter feed are the most serious limiting factors in the Western Pamir. 
Animals are often slaughtered in the autumn, not only as a source of cash or of food, but because they cannot 
be fed over the winter (MSDSP 2004). Only 20% of arable land in Western Pamir is planted to fodder crops. 
This is unlikely to increase whilst land is required for staple crops for human consumption, but some 
marginal areas which could only be used for fodder remain undeveloped due to the high cost of seed, 
particularly for perennial fodder crops such as lucerne43 (FAO 2009). These crops, although they do not have 
to be planted every year, loose productivity if not reseeded every 10-15 years.  In higher areas seed for 
annual fodder crops must be purchased every year as these crops do not ripen at high altitude and thus it is 
not possible to keep seed back for subsequent years.  The FAO could work on improving access to fodder 

crop seed. In particular an analysis of the costs and benefit of local seed production along with a value 

chain analysis of seed sold in markets would be useful first steps to improving availability and price in 

the region. 
 
The only other possibility to increase winter feed availability is to import it from elsewhere. Livestock can 
only be entirely stall fed on purchased feed for the whole winter if they generate a benefit greater than the 
cost of that feed, yet as we have seen feed is so expensive that it is difficult to imagine any livestock product 
that could cover costs of purchasing winter fodder for the whole season and thus pastures close to villages 
are heavily used whenever snow cover permits. A significant shift in herd structures (away from cattle in 

favour of a relative increase in goat numbers) would help to increase feed availability for goats, but 

cashmere would presumably have to attain a certain minimum price before such a shift would become 

attractive. Advance payments made in winter feed in the autumn as part payment for cashmere 

purchased in the spring by traders could provide a mechanism of financing feed provision and 

ensuring that fewer cashmere-bearing goats are slaughtered over the winter. More detailed cost-

benefit calculations are required regarding the extent to which benefits from cashmere might be able 

to support an increase in winter feed provision for goats. 
 

6.3 Improving livestock mobility and pasture access  

 
Pasture improvements in terms of fertilization, irrigation or seeding are economically unviable on the large 
but poorly productive rangelands of the Pamir, however the FAO could support improved pasture 

productivity through promotion of livestock mobility.  Pasture access could perhaps be improved in 

certain areas through provision water points and infrastructure such as wagons and yurts.  However, 
fundamental to continued mobility is common pasture management which allows herders to create the 

                                                
42 In feed units and using cattle equivalent livestock units. 
43 In the Western Pamir a study in Javshangoz suggested that in this area, the main limiting factor for 
livestock development was winter fodder and in particular the cost of seed (Robinson 2007). Whilst herders 
prefer to plant perennial species such as lucerne or sainfoin, the cost of seed is prohibitive (10-20 somoni/kg) 
and they are constrained to plant rye which is an annual but costs only one somoni/kg for seed. As the grain 
never ripens at high altitudes this outlay in seed is necessary every year, limiting the area which can be sown. 
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economies of scale required for movement, through collective herding arrangements.  This is currently under 
threat from pasture privatisation. 
 
International organisations such as the FAO could work with the government for the creation of a 

pasture code and associated tax arrangements which support secure but common rights for users and 

encourage (or at least do not impede) mobility to seasonal pastures.  The key actors to be engaged are 

staff at the Agency on Land, Cartography and Geodesy. The challenge is to convey the message and 

information to this level in order to take forward change on pasture legislation.  One possibility is to 

fund staff from this Agency to visit Kyrgyzstan in order to meet with actors responsible for the 

conception and implementation of the new pasture code there which enshrined common use in law.  A 

second possibility is to work with communities or district authorities to find openings in the current 

legal framework which allow for community pasture management.  It may be possible to draw up legal 

documents in which all community members agree to use their pasture parcels as common land.  

Although by law individuals could always secede from such agreements, they may be feasible if the 

common interest was strong enough.   
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Annexes 

 

Annex 1 Terms of Reference 

 

 

TO:  Ms Sarah Robinson Land Carrying Capacity Specialist (Consultant) 
 
DATE:  23 October 2009           
  
FROM: Claudio Gregorio Chief, TCIE 
 
 
SUBJECT: REGIONAL: Climate Change-Adapted and Livelihood-Improving Land and Water Use 
Project - TCIE Studies Related to PAMIR Project Preparation – Land Carrying Capacity Study of the 
Panj Sub-basins (Tajik Side of the Panj River) - Terms of Reference 
 
Background 
 
One of the most promising economic opportunities for Gorno-Badakhshan is the development of cashmere 
production and marketing. However it has been suggested that the promotion of goats in the Pamir may 
result in overgrazing and that the severe lack of winter feed in the region may hamper significant expansion 
of this activity. The literature on pasture degradation in Central and Inner Asia suggest that sustainable 
pasture use depends as much upon livestock mobility as on animal numbers.  In Tajikistan, summer pastures 
tend to be little used whilst the highest grazing pressure is on winter pastures, closer to settlements. Factors 
affecting livestock mobility include the high costs and risks associated with migration and the availability of 
support services for livestock migration. In some areas pasture tax and property rights regimes also dis-
courage movement. Provision of adequate winter fodder is critical to relieving pressure on winter pastures 
and in enabling households to keep goats alive for the cashmere selling season in the spring.  The lack of 
land available for fodder production and the extremely high cost of purchased fodder are serious barriers to 
the development of livestock-based industries in the region. 
 
Specific Objectives and Output 
 
The purpose of the study is to assess the risks of environmental damage in the Pamirs in the light of the 
proposed development of cashmere. The specific objectives of the study are the following: 

i. An assessment of the carrying capacity of pastures in the upper Amu Darya basin (Panj sub-basins), 
including a comparison with current stocking rates; 

ii. A review of the current extent of livestock mobility and identification of barriers to mobility in terms of 
cost and access to pasture; and 

iii. An assessment of the potential for fodder production in the upper Amu Darya basin, an estimation of 
the current size of the winter fodder deficit and of its cost in terms of fodder imports. 

The output is a comprehensive report including the following information: 

i. A critical presentation of sources of data used and methodology for calculation of estimates; 

ii. Possible ranges of stocking rates that could be sustainably supported in the study area in winter and 
summer, and comparisons with actual stocking rates; 

iii. Assessment of current livestock mobility and of the factors influencing use of various seasonal 
pastures; 
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iv. Estimation of current fodder production and imports in relation to optimal winter fodder provision 
under current stocking rates; and 

v. Assessment of degradation risk under scenarios of high and low livestock mobility and under various 
scenarios of fodder availability. 

The literature review and data analysis will be carried out by an international pasture specialist. The 
specialist will undertake interviews with key informants regarding livestock mobility and collect relevant 
data on winter fodder availability in GBAO. 
 
Tasks 
 
In conducting this study, you will perform the following tasks: 
 
Carrying Capacity Estimates 
 

• Gather existing sources of information on pasture availability and grazing patterns in GBAO44 and 
supplement these with collection of any additional material which can only be acquired in-
country45; and 

• Use the data to estimate pasture carrying capacity for each major seasonal pasture type during the 
season of use. 

 
Analysis of Winter Fodder Requirements and Availability46: 
 

• Collect data on present total fodder production in GBAO and on fodder imports distributed or sold 
by private traders and NGOs; 

• Obtain data on fodder requirements of livestock species under typical winter conditions in the Pamir; 
and 

• Estimate maximum and minimum fodder requirements for the current livestock population and to 
assess constraints to development of the sector given the costs of both in situ fodder production and 
purchase of fodder from outside. 

 
Analysis of Livestock Mobility: 
 

• Review the pasture tenure situation and property rights legislation and to assess the situation on the 
ground47 in order to determine whether these may be factors constraining livestock mobility; and 

• Review (using existing studies and interviews with key informants) other barriers to livestock 
mobility in the Pamirs. 

 
Work Plan and Activities 
 
On or about 1 November 2009, you will start working on the above-mentioned study. Your assignment will 
last 37 days to be carried out until 31 December 2009. Your international travel will be completed by 
10 December 2009 and will include the following schedule: 

i. you will review all literature and data, which can be obtained remotely within the period from 1 to 20 
November 2009 (14 days); 

                                                
44  These sources include project reports, recent academic studies, national statistics, pasture and grazing literature from 

the Soviet period and a number of pre-processed datasets. 
 
45  This material is likely to be available from government research institutes linked to botany, pastures, livestock and 

fodder as will as from NGOs involved in relevant natural resource management projects.  It should include 
information on vegetation biomass, edibility and proper use factors and data on typical livestock intake in different 
seasons. 

 
46  The bulk of this information is available from official statistics and from MSDSP agronomists in GBAO. 
 
47  Through interviews with key informants at the district land committees in GBAO. 
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ii. from 22 November to 6 December 2009, you will travel to Dushanbe and Khorog to collect outstanding 
data essential for calculation of carrying capacity and winter fodder production; you will also review 
maps of pastoral land tenure and property rights legislation at the Institute of Land Management (15 
days); 

iii. from 7-9 December 2009, you will participate in a project preparation workshop in Dushanbe (three 
days); 

iv. within the period from 15 to 31 December 2009, you will finalize the report writing (five days); and 
v. on 31 December 2009, you will submit the final report to Walter Klemm, Senior Water Resources 

Management Engineer, TCIE. 
 

Upon completion of your mission you will submit a short Assignment Summary Report (ASR) to my office. 
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Annex 2 List of interviewees 

 

In Dushanbe 

Rahmon Khabirov    Director LRSCP Dushanbe 

Faridun Goibov    Local advisor (lawyer) LRSPC 

Suhrob Kuchakshoev   Head specialist on land reform LRSCP 

Gulomkodir Safaraliev   Scientist, Livestock Research Institute 

 

In Khorog 

Majid Abdulmajidov   Head of LRSCP GBAO 

Muhammadi Dodikhudoyev  Head of GBAO Oblast land committee  

Umed Khusrawov   Deputy Head of GBAO Oblast land committee 

Khudodod Aknazarov   Head of Biodiversity Department, Khorog Botanical Institute 

Parpisho Shonazarov Livestock and pasture specialist, GBAO department of Agriculture 

Nusairridin Nisomidinov  Livestock Specialist, Mountain Societies Development Support 
Programme 

 

In Shughnan     Former director of district land committee 

In Rushan     Present director of district land committee 
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Annex 3 Table of time spent on different feed sources in GBAO by district. 

 
As mentioned in the report text, today it appears that livestock are spending less time on summer pastures 
and more on spring-autumn pastures than is indicated in this table.  The table thus presents ideal time frames 
which were perhaps adhered to during the Soviet period. 

 
 Start End Summer pasture 

(days) 
Spring-Autumn pastures and 
grazing on crop residue 
(days) 

Darvaz  Mid April   Mid October  170-200  30 -40  

Vanj Start May Start October 150-160 35 -50  

Ishkashim  Start May Start October 150-160 35 -45  

Roshtkala  Start May Start October 150-160 35 -45  

Rushan  End April  Mid October  160 - 180 25 -35  

Shughnan End April  Mid October 160 - 180 30 -45  

Murghab  Mid May  End October 140 - 150 45 -60  

 


