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INTRODUCTION

Seasonal and spatial fluctuations in pasture quality, accessibility and forage output provide strong incentives for migratory stock keeping in Central Asia.  On occasion over the past two centuries, mobile livestock husbandry has either been suppressed or collapsed and a fragmented pattern of rangeland use has ensued.  Policy shifts underlying these processes in Kazakstan are briefly traced from the pre-Soviet period, through collectivisation in the 1930s, the rise of industrialised nomadism in the 1950s to the large-scale retraction of livestock mobility in the post Soviet period.

The paper reports preliminary findings from a multidisciplinary study conducted over two years at several rangeland sites in Kazakstan (DARCA 2002). The study analyses a sample of 46 households surveyed on a quarterly basis over two years (2001-2), and includes community-level analyses of pastoralism. Currently, new patterns are evident whereby some flock owners are once again moving to different seasonal pastures. This can reduce the necessity of providing supplementary feed to livestock as well as giving animals access to better forage, but the costs prohibit many households from undertaking seasonal movement. Under market economy conditions, individual shepherd families now decide on the costs and benefits of moving their animals, with consequences for animal production and household income. The impacts of sedentary versus mobile grazing on the rangeland resources will be reported at a later date. 

Household decisions regarding flock mobility are considered in terms of the flock size, ecology of available grazing areas, and household resources. Once flocks reach a certain critical size, the advantages of moving begin to outweigh the disadvantages. However, for most households in the study sites, long distance seasonal movement is now neither economically attractive nor absolutely necessary.  Having enough economic resources is not a sufficient condition for moving. Other factors that bear upon the decision to move include the degree of grazing pressure around the shepherds’ home base. In heavily stocked areas, even small-scale producers are finding ways of moving their animals. In isolated or abandoned areas where forage is plentiful, movement can be minimized even for larger flocks. 

Human management through migratory pastoralism in these environments has in the past knit together disparate ecosystems into a larger scale of economic activity.  The paper considers the policy and economic conditions that have led either to migratory pastoralism or more sedentary systems of livestock management. 
HISTORICAL OVERVIEW OF PASTORAL MOBILITY 

Prior to contact with Russia and incorporation into the Soviet Union, the Kazaks were highly mobile pastoralists who kept mixed herds of sheep, goats, camels and horses. They migrated annually on circuits of several hundred to several thousand kilometres – see Figure 1 (Federovich 1973; Khazanov 1984). By 2002, for all but a small minority of livestock owners, extensive mobile pastoralism had been replaced the continuous use of pastures adjacent to villages and water points, and  use of supplementary fodder. Though the overall trend over two centuries has been for mobility to decline, several distinct periods of contraction and expansion have occurred as indicated in Table 1 (Alimaev and Behnke 2002). 

After 1700, the Kazaks increasingly came into contact with the Russian Empire as it expanded east and south. As Kazak tribesmen and their territory were gradually incorporated into the Empire, by the mid 19 th century migratory movement had already declined. The abandonment of long-distance nomadism was a gradual process.  At first, grazing land was alienated to create Russian lines of fortification and to provide farms for the military personnel who manned these installations.  From the 1820s to the 1860s, Russian administrators replaced clanship with territorial units; provinces, districts and villages were given defined boundaries and permission was required from the authorities to move outside these borders.  The pastoralists therefore lost land on two fronts – some land was directly alienated to Russian defensive settlements and some was rendered inaccessible due to administrative controls (Martin 2001). 

Fig. 1:  Winter and summer pastures and migration routes in 1926-1930 in Kazak Soviet Socialist Republic, according to M.G. Sakharov, Institute of Geography, Academy of Sciences of USSR
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Source: Fedorovich 1973.

Table 1:  Periods of expansion and contraction in pastoral mobility 

	Events
	Date 
	Changes in migratory scale

	Traditional clan-based pastoralism
	Pre 1800
	Large-scale mobility

	Contact with Russian military and settlers
	1800-1917
	Contraction

	Civil war and Bolshevik New Economic Policy
	1917-1930
	Contraction

	Soviet farm collectivisation 
	1931-1940
	Severe contraction

	Re-emergence of seasonal pasture use
	1941-1964
	Expansion

	State farm intensification
	1965-1990
	Partial contraction

	Collapse of Soviet Union and decollectivisation
	1991-1998
	Severe contraction

	Market economy established
	1999 -
	Partial expansion


Increasing rates of Russian colonization were abetted by imperial land policies.  Nearly 3 million Europeans – most of them peasants – settled in Kazak territory in the decade prior to World War I (Olcott 1981).  By 1916, 40% of the population of the four northern provinces of Kazakstan was Slavic, and the wave of settlement was moving progressively southwards.  There was a colonial perception that there existed excess, free or underused pastoral land, suitable for expropriation and use by colonial settlers engaged in more intensive forms of agriculture. The best pastoral resources tended to be excised, such as land along water courses or the most productive pastures, which were also the most suitable areas for cultivation by Russian peasant settlers (Kendirbai 2002). Removal of these resources inevitably led to contraction of seasonal pastoral movements. 

The October Revolution of 1917 and the incorporation of Kazakstan into the Soviet Union transformed Kazak pastoral systems.  Between 1916-21, rebellion, famine, civil war and a severe winter reduced herd size to only one-third of the 1916 level. Destocking forced pastoralists to settle due to impoverishment (Olcott 1995:159), as most households no longer had enough livestock to make migration feasible or necessary. By 1919 it was estimated that half of all Kazaks migrated only from May to September and 90% grew at least some grain (Olcott 1995:98).  From 1922 to 1929 the livestock economy recovered but this recovery was not associated with increased levels of migratory movement.  Official policy played a part in this result. Although relief was made available to Kazak pastoralists and private ownership was also permitted in agriculture through the New Economic Policy, nomadism was not encouraged.  A resolution issued in Moscow in 1924 called for regional governments to establish how much land was necessary to support a self-sufficient household, and to provide this amount of land to every household that agreed to stop migration.  In addition, these households were to be given farm materials, tax relief and advice to encourage settled cultivation. By the 1926 census, only 10% of the Kazak population was classified as pastoral in the sense of migrating year round, though two thirds were semi-nomadic, migrating with their animals in summer (Conquest 1973:191).  
In 1930 Stalin imposed collectivisation and involuntary settlement on Kazak pastoralists. 92% of the national sheep flock was lost in the first four years as Kazaks slaughtered their animals or fled to other countries rather than hand them over. For those collective farms that were able to maintain a herd, little fodder was available and ‘driving the herds to the pasture was forbidden’  (Conquest 1973: 193).  Only a fraction of animals survived the winters without fodder or the ability to move to winter grazing areas. Sedentarisation therefore played a direct role in collectivised herd losses. The ideological rationale for this disastrous programme was a class analysis equating semi-nomadism with feudal and tribal relations of exploitation; eliminating these relations would be achieved through ‘Sedentarisation…[which] releases Kazak husbandry from dependence on natural conditions…’ wrote a leading exponent of collectivisation in this period (Zveriakov 1932:48).  

The collectivisation drive was concluded in 1938 but barely three years later, in a remarkable about-face, support for migratory livestock husbandry was adopted as USSR policy in 1941 (Peoples’ Commissioners 1942). The authorities had established political and economic control over Kazak pastoral communities and it was safe to explore more effective technical options for raising livestock.  With the rehabilitation of the migratory option, the extensive livestock sector gradually assumed the institutional structure it was to maintain until the command economy was dismantled by market reforms of the mid-1990s: centrally directed seasonal livestock movement organized mainly by large state farms (sovkhoz) and some cooperative collective farms (kolkhoz).     

The re-emergence of migratory livestock husbandry in the 1940s was encouraged by a combination of factors:

· The technical and economic limitations of settled livestock husbandry.  Following collectivization, livestock spent extensive periods in winter being stall fed (Zalsman 1948:1).  This did not at first create problems since there were so few animals, but the limitations of this management system became more apparent as livestock numbers increased.  The costs of fodder preparation, transportation and storage were high.  Irrespective of costs, some collective farms did not control enough haylands to produce sufficient fodder to sustain their herds over the winter period.  At the same time vast areas of seasonal pastures on State lands outside the farm boundaries were unused.  And as more land was ploughed into cereal farms, less remained for pastures (Matveev and Polyakova 1950:4).

· The indigenous technical knowledge of Kazak shepherds. Migratory herding systems were re-invented, spread and became permanent during World War II (Zalsman 1948:18). Indigenous pastoral knowledge was key to these developments.  Commentators spoke of ‘studying and using the centuries-old experience of former nomads’ and following the example of ‘leading kolkhozes’ (Zalsman 3: 1948; Borodyn 10: 1948), or simply stated without apology that ‘According to old Kazaks, you can….’ (Balmont 1950).  The scientists of this time leave no doubt that their early attempts at reoccupation of deserted pastures were guided by the indigenous knowledge of local shepherds, who actively took the lead in opening up new areas.  

· The combination of technical arguments with an acceptable political rationale.    By the 1940s, the practical demands of livestock management in a war economy had counteracted earlier simplistic technical and ideological rejection of migratory livestock husbandry.  It remained to be shown, however, that migratory stock keeping could be re-organized according to socialist principles.  This argument was won by directing attention to the overriding deficiency of traditional nomadism – its exposure to catastrophic winter livestock losses due to djut, icing events that prevented animals from grazing beneath the snow cover.  Under socialism, it was argued, collective farms could support specialized fodder production brigades that would provide emergency winter fodder for shepherds, a division of labour that had been beyond the capacity of all but the richest traditional pastoral families.  Mechanization, improved social services and cultural amenities were made possible by collective economies of scale and further reinforced the advantages of a new industrial and distinctly socialist form of migratory herding (Borodin 5,6,10,11: 1948).

· The successful application of science to the problems of migratory pastoralism.  Soviet livestock and pasture sciences refined and extended the local knowledge of Kazak shepherds.  Research concentrated on practical problems – how to manage stock in winter conditions, breed selection for different production systems and locations, the engineering of water supplies and – above all else – pasture inventories to identify underused grazing resources and their period of optimal utilization (Zhambakin 1995). 

National maps of flock migration suggest that by the early 1950s most pre-collectivization patterns of migration had been re-established, though usually curtailed in length.  

Another policy shift – this time to intensify livestock husbandry – was signaled in 1964 (Central Committee 1964).  Over 150 specialized sheep breeding sovkhozes, each with 50-60,000 head, were created on state land in the semi-desert regions of the republic.  A second enactment in 1979 renewed the intensification programme by setting more targets and allocating additional money.  Between 1980 and 1990 the number of sheep in Kazakstan was supposed to increase by 42% to 50 million head.  Both Acts provided funding for a programme of intensification that included the building of new settlements, irrigation works, road building and the extension of electricity to rural areas. 

The 1964 and 1979 Acts did not so much reverse old policies as deal with their implications.  From the beginning of the 1930s to the early 1960s the national small ruminant flock grew steadily, as it recovered from collectivization by utilizing reopened grazing areas.  By 1961 numbers of small ruminant livestock exceeded pre-collectivization levels, but the rate of flock growth had fallen off as the best pastures had already been reclaimed.  Nevertheless, the centralized planners demanded annual increases in stock numbers (Gilmanov 1995). The only option was to exploit already used pastures more effectively, i.e., intensification. In practice, this meant resettlement and irrigation (Kazgiprozem1983).  Large villages and state farms were created in semi-desert rangeland areas that had not previously been permanently inhabited.  Both sheep and the humans that cared for them were now to live in large numbers on seasonal pastures.  The seasonal feed deficiencies of these marginal areas were to be offset by increased irrigated fodder production.  

Seasonal pasture use did not stop, but it came under increasing pressure as all available grazing niches were occupied.  Increasingly, only fragments of an integrated livestock migratory route might be used. For example, a portion of a farm’s flock that migrated to seasonal mountain pastures might now return in autumn to pastures that had been grazed throughout the summer by the flocks that remained behind.  Limited access to seasonal pastures was especially a problem for the new semi-desert sovkhozes that had been created decades after the most valuable rangelands had been allocated.  These sovkhozes then began to use spring-autumn pastures in three seasons or year round, shortening the intervals between use, while movement largely stopped in spring during the period of rapid pasture growth. 

The state farms supported livestock mobility by a complex and expensive investment in infrastructure and services. In the two study areas, not atypical, livestock were moved between 250 and 600 km each year. At remote winter pastures, shepherds’ houses and animal barns were constructed, sometimes supplied by electricity. The state farms used vehicles to transport weaker animals and shepherds’ families between seasonal pastures and the central farm villages. Motor pumps were installed to raise well water at temporary pastures. Yurts (mobile nomadic tents) or wagons were available for shepherds to live in non-winter seasons. Mobile services visited the shepherds at distant pastures, providing veterinary assistance, libraries, saunas, milk collection, groceries and crucially, winter fodder supplies. Over a period of some forty years, the system of mobile livestock production had became completely dependent upon state inputs of livestock feed, fuel, transport, machinery, housing and social services.
Decollectivisation and collapse of livestock mobility in post-Soviet Kazakstan
These support mechanisms ceased after state farms were denationalised in the mid 1990s (ADB 1996; Robinson 2000). Termed privatisation, this entailed the withdrawal of government finance and control. Most farms were already bankrupt and their capital infrastructure was disbursed in several ways – sold to pay debts, given to preferred farm employees as part of their farm share, or abandoned, especially in the case of winter houses, wells and barns. A few state collective farms were reborn as cooperatives, and managed to retain some control over assets that could still be used to move livestock seasonally. However, in the areas studied, most centralised services for moving livestock simply collapsed after privatisation (Behnke 2002; Robinson and Milner-Gulland 2002). 

Concurrent with the loss of state support to collective farms, an economic crisis in Kazakstan accompanied the shift from a centrally-planned to a market economy. One of the casualties of this crisis was the national sheep population, which crashed by two thirds from 35 to 9 million in a couple of years (Behnke 2002). The remaining animals were distributed, usually inequitably, to the former state farm employees. 

The retreat of state control in the rangelands has allowed the former infrastructure to disintegrate or to be stolen. Roads to high mountain summer pastures are no longer maintained. Barns and winter houses have been demolished and the materials removed to private buildings. Agricultural machinery owned by remaining farm cooperatives is left to rust for lack of funds to repair them. Fencing and telephone wires are plundered and sold. Wells in the desert have broken pumps. Without essential infrastructure, it has become very difficult for pastoralists to make use of the seasonal pastures. 

Pastoral families can no longer rely on the services that used to be provided by the state farms to mobile herders. In particular, schooling has become problematic with the closure of boarding facilities that allowed shepherds’ children to remain in villages and receive education, while their parents moved with the animals. Transporting family members to and from seasonal pastures is a further difficulty and expense. Families in the former state farms now do not wish to move away from village centres where schools, shops, transport and health services are still available, albeit at a much-diminished standard.  A further factor discouraging migration is stock theft, which has accompanied the general impoverishment of rural society in Kazakstan. Animals kept at remote pastures are more likely to be stolen unless herded constantly. 

CURRENT LIVESTOCK MOBILITY AT KAZAKSTAN STUDY SITES

Methods

Sample surveys were on 43 households in Kazakstan (DARCA 2002). Study areas in several ecological regions were included for comparison. Household surveys were conducted every three months starting in August 2001, and the preliminary results from 2001-2002 (five rounds of surveys) are reported here. The sample households and their associated flocks were selected by using official government censuses of village livestock, to create a stratified sample representing the distribution of smallstock (sheep and goat) ownership by households within each survey village.  

An economic questionnaire was administered quarterly to the head of household or flock manager, obtaining data on the costs and financial returns from livestock owned by the households. Data gathered included: assets owned, type of winter feed given to the flock; amount of labour used for flock management; costs of livestock transport, feed, veterinary inputs and marketing; income from sales of live animals, wool and fibre, and dairy products. In addition information on animal breed, reproductive performance and feeding regimes was gathered quarterly from the household head or flock manager in an animal production survey. The same households each had up to 30 of their adult female sheep and goats individually eartagged and these animals (2024 in total) were weighed quarterly. 

Study methods included a series of in-depth informal interviews with sampled householders and other villagers as well as with officials in villages and district centres, using participant observation methods. 

Ecology of grazing systems in the study areas 

Five villages were selected within two rayons (districts) of two oblasts (regions) in the southeast part of the country. Two small villages (Sary Uzek and Male Kamkale) are located in the Moinkum district, a desert zone in the Chu River floodplain within Jambul region. Three other villages lie within the Lake Balkhash basin within Jambul district of Almaty region. These are the villages of Ay Darly and Ul Gule in the semi-desert and semi-steppe, respectively, and one larger village, Shien, in the foothills. Each district exemplifies a fundamentally different seasonal migratory system historically found in Kazakstan. Differences between these zones in the seasonally available pasture quantity and quality are discussed below (see also Table 3).

In the Chu river and Moinkum desert area, movement systems exploited geo-climatic variations along a latitudinal axis.  Migratory circuits were centred around the alluvial floodplain of the river.  Flocks wintered along the Chu itself (where the central villages for the Soviet farms were located) or in the sand dunes immediately south of the river, and chased the retreating snowline north in the spring, retreating south to the river in the autumn before the advancing snow.  The distances covered were large enough to exploit latitudinal differences in climate – such as the timing of the onset of seasonal temperature changes, vegetation green-up and precipitaion – along a north-south axis of 600-1000 kilometres (see Fig. 1). 

Average annual precipitation along the Chu river is 170 mm, rising to 300 mm in the steppe zones to the north of the desert, which were the summer grazing areas in former times. Temperatures are extreme, falling to –40o C in winter and with a maximum of 46o C in summer. The reeds around the Chu flood plain are a crucial livestock feed resource in an otherwise arid climate. The vegetation of the district varies according to the climate gradient. The area of sand dunes is dominated by shrubs (Calligonum and other species), Agropyron and Artemisia. The riverine area contains reeds (Phragmites) and Tamarix while the plain north of the river has mainly Artemisia and Salsola. 

In the Balkhash basin, critical topographical variations are arrayed along an altitude gradient.  Altitude changes between the Ala Tau mountains (in the south) and the lower Ili river (in the north) offer high levels of ecological diversity within a compressed geographical area.  Pastoralists could exploit this diversity by moving along a north-south axis of 100 to 250 kilometres (see Fig.1).  The three ex-Soviet farms being studied are positioned from north to south, i.e. low to high elevation along this axis.  Latitudinal differences in climate play less part in this system which is dominated by changes in elevation. Contrary to the direction of livestock movement in the Chu area and to continental-scale temperature gradients, flocks in the past generally headed south to cooler and wetter mountain pastures in the summer and north to the semi-desert to escape snow in the winter.          

The northern and middle parts of the Balkhash basin start as desert, changing to semi-desert and then to semi-steppe, covering a precipitation and vegetation gradient ranging from 230 mm in the northern section to 350 mm in the middle section which supports rainfed wheat cultivation. Temperatures range from a minimum –35o C in January to a maximum of 45o C in July. Vegetation is mainly composed of Artemesia species, small shrubs of Salsola and Kochia, and in spring, ephemeral grasses of which Carex is the most important. The foothills zone lies to the north of the massive Ala Tau mountain range (also known as Tien Shen). Precipitation is considerably higher than in the other study areas, averaging 450 mm, and even more on the grazed slopes above the village. Temperatures are moderated by the mountains and are less extreme than the desert and semi-desert zones. Cereal farming is carried out and crop residues provide an important source of winter fodder for livestock. Vegetation composition varies with altitude, having lush meadow grasses and forbs in the higher slopes and steppe species (Artemisia, Stipa and Ceratocarpus) in the drier lower plain. 
Each of the study villages were formerly sovkhoz  - state collective livestock farms - managing between 40 to 50 thousand head of sheep, plus several thousand cattle, horses and, in the desert, camels. Livestock were moved seasonally to different pastures, accompanied by shepherds and their families who, during winter, lived in small houses built at the remote pastures, and in other seasons, in tents or the traditional Kazak felt yurts. In the villages, with the exception of Ul Gule, all livestock are now owned privately, but numbers have dropped to a third or less of those held by the state in 1990. Thus the district of Moinkum formerly contained 450,000 sheep but had only 98,000 by 1999. In Jambul district, which includes the other study area, the number of sheep fell from about 750,000 to 250,000 between 1990 and 1996, but has been rising somewhat since then. Currently, most households in the crop-farming regions have very few or no animals. In the study village of Shien, for example, only 40% of households own any smallstock and, among those households, two thirds own less than 20 head and only 3% have more than 100 head. In the drier areas where crop farming is not possible, villagers tend to own more livestock – for example in the village of Ay Darly, 54% of households own less than 20 head and 7% own more than 100 head. In the desert village of Male Kamkale, three of the five livestock-owning households have more than 500 head. 

Sedentarisation and re-emergence of livestock mobility

The combined effects of destocking and farm privatisation have made seasonal livestock migration either impossible or unnecessary for most pastoralists. The notable exception is the few large-scale livestock owners. Table 2 summarises some key characteristics of households according to their livestock movement patterns over one year (2001-2002). Less than a quarter of the sample moved their livestock to different pastures each season. Nearly two thirds did not move at all, while the sampled households who are located at the base of the mountains move their livestock only one season per year, to the rich upland summer pastures. 

First let us consider the minority of households who still move their livestock every season. These are the wealthiest flock owners - with an average of over a thousand sheep equivalent units – who also manage some small flocks on behalf of relatives and neighbours. Livestock owners who move each season have a threshold flock size of at least 350 smallstock. The decision to move is strongly associated with capital and social asset bases. As Table 2 shows, those who move each season are also most likely to own the essential means to support mobile husbandry; a truck, well pump, a barn or house located at remote pastures (inherited from the Soviet collective farms), and some means of housing shepherds – either a traditional felt yurt or a dormitory wagon. Mobile flock owners tend to have more adult family labour than their non-mobile counterparts, a crucial resource for supervising hired non-family herders, on whom this group also spends more money. In-depth interviews reveal that the large and mobile flock-owners are usually in a close kin group of brothers, fathers and sons, between whom responsibilities and material assets can be shared in the herding enterprise. 

As mobile livestock husbandry has become rare, several other patterns of livestock grazing have appeared since 1999, following an interval immediately after decollectivisation. The principal mode of grazing is now within a day’s walking distance for animals from their owner’s village home – about 5 km for smallstock. As can be seen from Table 2, these village-centred owners have the smallest flocks, with a mean of 46 smallstock ranging from 6 to 200 head, and are unlikely to own the resources needed for moving animals to and from distant pastures. 

An alternative system of grazing management has arisen after the collective farms were disbanded in the mid 1990s. Some former employees of the state farms have been able to gain effective possession of outlying structures that used to serve as bases for the collective farms. These structures are within 3 to 10 km from the village centres and formerly operated as shearing, lambing, insemination stations or other state farm technical functions. Starting in the late 1990s, these structures have been occupied by families with intermediate numbers of livestock – as Table 2 shows, more than the average villager but considerably less than the large-scale mobile owners. Likewise they tend to own more assets than village-based owners. They have moved out to these stations in order to have more exclusive access to pastures away from the circum-village pastures continuously grazed by the flocks based in the villages. 

Lastly, there is a group of small-scale owners who have started again to move their animals to different pastures for least one season in the year. In the study sample, all these one-season movers are from the foothills village of the Ala Tau mountains. Following decollectization in 1997, nearly all animals stopped being sent to the mountains for two years. With strong encouragement from their village administrative head, these households began again to send their flocks up to the nutritious high altitude summer pastures under the care of hired village shepherds. The mountain pastures had been the summer destination for flocks moving up from the desert and steppe in this particular region (see Fig 1) before and during the state farm period. 
Table 2
Characteristics of households according to their livestock movement patterns

	Household 

characteristics
	Outside village, sedentary
	Move one season
	Move each season
	In village, never move
	s.e.d.
	P

	No. and percent of household sample (100%)

Mean no. sheep and goats per household (range)

Ratio of sheep:goats in flock

Mean cattle in sheep equivalent units per h/hold 1

Mean horses/camels in sheep equivalent units per h/hold

Annual variable costs

USD including:

  - hired labour

  - fodder

  - transport to pastures

  - total transport

  - veterinary

Gross margin per head smallstock  (USD)

Percentage in group own:

  - truck

  - land

  - livestock barn

  - tractor

  - house at pastures

  - motor pump for well

  - wagon (dormitory)

  - yurt (nomadic tent)
	9 (21%)

147 (39-220)

2.1:1

59

21

428

78

45

11

106

22

4.4

31

38

26

26

18

8

10

8
	7 (16%)

33 (8-127)

3.1:1

23

31

192

50

95

1

35

9

8.1

16

28

14

15

17

3

0

3
	10 (23%)

761 (350-1520)

8.7:1

120

176

503

215

182

15

132

33

2.8

45

24

38

34

38

31

41

34
	17 (40%)

46 (6-200)

1.4:1

28

8

211

78

36

6

87

14

4.0

23

14

9

20

11

9

6

8
	186

27

250

104

67

10

63

14

3.8
	0.000***

0.01**

0.05*

0.208

0.166

0.010**

0.338

0.248

0.119

0.298

0.080

0.037*

0.011**

0.218

0.039*

0.017*

0.000***

0.000***

	No. males in family aged 15-60

No. females in family aged 15-60
	1.8

1.2
	1.4

1.1
	2.2

1.5
	1.6

1.2
	0.3

0.2
	0.018**

0.091



	Feed energy available per sheep equivalent per h/hold. Giga Joules of metabolisable energy 2

Mean live-weight change per sheep between autumn and end of winter (kg)
	0.357

- 5.5
	0.487

- 8.3
	0.561

+ 3.7
	0.843

- 10.8
	
	0.05*


NOTES:   1. One sheep equivalent unit is defined as the metabolic live weight of a 45 kg sheep. The numbers of other species  (goats, cattle, horses and camels) were converted on a metabolic live weight basis to sheep equivalent units. 

2. The total amount of energy (Gigajoules of metabolisable energy) available in each household from bought and gathered feed was estimated from the quantities recorded in the survey and from standard laboratory analysis of feed samples. 

The household characteristics shown in Table 2 confirm trends noted in interviews with pastoralists since the mid 1990s (Kerven 2002). After their state farms disintegrated, they were left to fend for themselves, managing livestock under private ownership.  For the first two or three years after decollectivisation, most people were in shock due to the losses including: state support, markets, livestock, administrative control and livelihoods. The one resource which was not lost was the rangeland itself, but without means to effectively use the vast areas of land, it had become more or less worthless. Those who were lucky enough to obtain some livestock from disbanded state farms, retrenched to their village homes and let their animals graze around these settlements, waiting to see what would happen next. 

The new institutional and economic conditions remained obscure for several years, during which time a few pastoralists seized the opportunity created by an administrative and legal vacuum to occupy unused farm structures and to privatise farm equipment. With these assets they could attract kin and create enterprises based on their livestock. As their private flocks built up, they had both the means and motive to begin moving their animals away from the villages. They moved either to outlying structures with water points or returned to full-scale migratory herding, often having been professional livestock workers on the state farm. The necessary means were equipment such as trucks, well pumps, shelters for shepherds and sufficient capital to pay recurrent costs of hired labour, fuel and spare parts. Their motive for moving was to provide their animals with higher quality pastures at distant sites that remained unclaimed after the state farms relinquished control over the rangeland. 

Left behind in the villages were the families with smaller flocks. Livestock populations had dropped so significantly in 1994-95 that even the often-degraded pastures around villages could suffice for their few animals. After several years, some circum-village pastures ceased to be able to provide forage year-round, while livestock numbers were also beginning to increase. In those cases, small-scale flock owners in villages realised they would have to move their animals to more productive but more distant pastures, for at least one season in the year. However, in other cases, villages were located in naturally productive zones that continued to yield adequate forage and supplementary winter fodder to support the now-low livestock populations over an entire year. 

The study areas exemplify these pasture differences and the accompanying choices for grazing livestock (Table 3).  In the Moinkum desert, the two sample villages on the Chu river offer contrasting grazing conditions. The village of Sary Uzek lies in a flood plain of the Chu river, which produces lush vegetation (summer 800 kg dry matter/ha available biomass, 8.2% crude protein). Here only the very largest flock-owner, with more than 800 animals, has shifted out of the village to a remote pasture site. Among the other twenty households, the remaining animals are much reduced now in number since decollectivisation, and are able to thrive on the abundant pastures around the village. 

In the now dying desert village of Male Kamkale, the pastures immediately surrounding the village are of very poor quality and quantity (in summer, 190 kg dry matter /ha available biomass with 5.3 % crude protein). Nearly all the 300 families have left the village since the state farm folded. All five families who remain as livestock herders have re-adopted a migratory schedule, moving their animals between distant pastures each season. Pastures deep in the desert provide at least twice the amount of available biomass per ha in summer, compared to the village perimeter. In winter the desert zone offers woody shrubs (Haloxylon and Calligonum species) which livestock can browse above the snow depth. These remote pastures are between 60 and 134 km from the village and require considerable material resources to access. 

A third village, Ay Darly, lies in a semi-desert zone that was heavily grazed up to the end of the Soviet period (Asanov, Alimaev and Smailov 1992). Pasture quantity and quality is very poor in the village environs, particularly in the winter with only 70 kg dry matter /ha available biomass and 4.4 % crude protein. For five years after decollectivisation, only the few large flocks were moved away seasonally to better pastures in winter (available biomass of 300 kg dry matter /ha) and the rest grazed up to five km from the village. Heavy grazing pressure has resulted in the widespread occurrence of unpalatable species such as Peganum harmala, and a very sparse vegetation cover of 15%. Here is where some small flock owners decided in 2001 that they had to move their animals 20 km away from the village at least for the summer, under the care of hired shepherds. Their reasons were that forage around the village was degraded and they also wished to preserve some grazing for the much more difficult winter season. 

The village of Ul Gule is in the semi-steppe zone with more precipitation (350 mm) which allows grain farming. The pasture in the vicinity of the village has been regenerating since the demise of  the very large state farm flocks. Stipa and Artemisia species are colonising in the early stage of succession, producing a high summer biomass of 1014 kg dry matter /ha available biomass, of good quality. Most villagers can now maintain the small population of remaining animals on these pastures, using grain residues for winter supplementary feeding, and thus they have little reason to move animals away seasonally. The remnant of the former state farm reorganised as a village cooperative, and the large cooperative flocks with 600 or more sheep are still moved to and stay at seasonal pastures in spring and autumn. These pastures are located at distances up to 48 km from the village, where available biomass and protein content are higher than the peri-village area (see Table 3). However, the cooperative can not afford to send these animals either to the mountain pastures in summer or the desert pastures in winter, as was formerly practised. 

The fifth study village, Shien, is located at the base of the Ala Tau mountains, at an altitude of 1000 metres. Annual precipitation of 450 mm results in a relatively high level of available biomass for grazing (in summer 1040 kg/ha with 7% crude protein near the village increasing to 1700 kg dry matter /ha with 8.4% crude protein 5 km from the village centre). However, the mountain pastures adjacent to the village provide much higher yields for livestock in summer (3,175 kg dry matter /ha with 7.4% crude protein, and still high in autumn). After a gap of two years following decollectivisation, the newly-privatised small flocks in Shien began again to be sent to the mountains at an altitude of 2,000 metres. There they stay for up to five months with hired shepherds, to take advantage of the high quality forbs and grasses available in summer and early autumn. These same mountain pastures were formerly also used by other state farms (including Ay Darly and Ul Gule), centred in the semi-steppe and semi-desert 

We now consider the relationships between household flock wealth, seasonal movement to different pastures and livestock feed availability. We hypothesized that flocks moved each season will gain the benefit of access to natural pastures and their owners would need to provide less supplementary winter feed. On the contrary, flocks which remain in and around villages all year will suffer in terms of live weight gain and productivity. Flocks which do not move to seasonal pastures have access only to the relatively heavily-grazed circum-village pastures. These animals must be stall-fed for up to three months over winter as there is rarely enough remaining forage in winter after village livestock have grazed for the rest of the year. Obtaining sufficient fodder of adequate nutritive value is a major expense for pastoralists under the new privatised conditions. Poorer households do not move their animals each season and must therefore spend proportionately much more on keeping them alive over winter in the villages. 

Table 2 shows that households that never move spend on average USD 0.40 per sheep equivalent unit on fodder, compared to households that move their livestock each season, who spend USD 0.23 per livestock unit. In terms of  supplementary feed energy provided to animals, Table 2 shows that animals which move each season receive a feed metabolisable energy equivalent of 0.56 giga joules per head over winter. Animals in flocks that never move receive more supplementary feed, estimated at 0.84 giga joules per head. In a previous study in the same region, carried out in 1999, the small sedentary flocks based in the villages tended to receive less supplementary feeding in winter than the larger flocks (Wright, Malmakov and Vidon. 2002), which were based outside the villages.  This was principally because at that time there were a number of very small flocks in which the number of sheep was decreasing and which were not sustainable.  Most of these flocks have now disappeared.

Changes in average live weight per sheep between autumn and the end of winter will reflect the feed availability during this harsh season. As Table 2 shows, in three of the four groups of households, sheep lost considerable weight over winter. Sheep in flocks that never moved, grazing around the village and stallfed over winter, lost on average nearly 11 kg live weight. However, among the household group that moved their animals to remote winter pastures, their sheep gained on average 3.7 kg over winter. As Table 3 indicates, these animals had access to adequate pastures over winter.   

These case studies underscore several points about livestock mobility in the post-Soviet period. First is the impact of massive involuntary destocking in the mid 1990s, which left the accessible village pastures underused. Within several years of these events, pastoralists were commenting that pastures around villages had regenerated sufficiently that they were able to graze their animals nearby without having to move (Robinson 2000; Kerven, Lunch and Wright 1998). 

This situation did not last for long. By 2001, only four to six years after the state farms had been dissolved, animals had started to be moved out again to distant pastures from the more degraded village zones. Unable to afford the costs of individual family migration, some small-scale pastoralists combined their flocks under the management of a hired shepherd or a large-scale mobile flock owner. Meanwhile, larger flock owners had had time since decollectivisation to amass enough animals, farm equipment and kinship support to make seasonal movement practical and worthwhile. According to pastoral families, the main reason for resuming seasonal movements was their perception of increasing pasture degradation around villages, which have been heavily used during the latter Soviet period and after decollectivisation.

Table 3: 
Distance from village in relation to seasonal vegetation biomass, forage protein content and dominant plant species, grazed by surveyed livestock 2001-2002

	Km from village

and site characteristics


	Season
	Available biomass

Kg dry matter/ ha
	Crude protein in forage (% in dry matter)
	Dominant plant species at site and % ground cover



	Desert site 1: Sary Uzek village and associated grazing areas 

	1  km

Transition from sand to flooded valley
	Spring

Summer

Autumn
	530

800

720
	8.9

8.2

6.8
	Artemisia schrenkiana

A. lercheana

Phragmitis 

	
	Winter
	296
	n/a 
	Climacoptera brachiata

Ground cover 80%

	
	
	
	
	

	9 km 

plain 


	Spring

Summer

Autumn

Winter
	211

355

266

190
	8.5

6.8

6.0

n/a 
	Eurotia ceratoides

Calligonum aphyllum

Artemisia terrae albae
Ground cover 60%



	Desert site 2:  Male Kamkale village and associated grazing areas

	2 km

63 km

Household  winter grazing site

54 km

Household  summer grazing site

125 km

Household  summer grazing site 
	Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

winter


	55

190

129

97

330

410

346

250

365

425

171

120

161

280

234

190


	6.0

5.3

4.8

n/a 

8.3

7.1

6.8

n/a

5.2

4.9

4.4

n/a 
8.25

7.1

6.7

n/a 

	Salsola laricifolia

Artemisia terrae albae

A. turanica

A. lercheana

Anabasis salsola

Ground cover 50-55%

Calligonum aphyllum

Eurotia ceratoides

Haloxylon persicum

Astragalus brachypus

Agropyron fragile

Artemisia turanica
Ground cover 70%

Eurotia ceratoides

Artemisia terrae albae

Kochia prostrata

Ground cover 60-70%

Artemisia terrae albae

A. pauciflora

Atriplex cana

Salsola orientalis
Ground cover 65-70%




	Km from village and site characteristics
	Season
	Available biomass

Kg dry matter /ha
	Crude protein in forage (% in dry matter)
	Dominant plant species at site

and % ground cover
	
	Available biomass

Kg/ha
	% protein in forage 
	Dominant plants at site

and % projective cover



	Semi-desert site: Ay Darly village and associated grazing areas 

	1 km 

7 km

14 km

Household Z winter grazing site in desert 
	Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter


	248

170

111

20

380

615

474

70

283

510

400

300
	5.7

5.5

4.3

2.2

7.9

6.1

5.9

4.4

6.6

6.8

5.1

4.4
	Peganum harmala

Ceratocarpus arenarius

Eremopyrum orientale

Ground cover 10-15%

Artemisia terrae albae

Kochia prostrata

Salsola orientalis

Ceratocarpus arenarius

Poa bulbosa

Ground cover  60%

Agropyron fragile

Kochia prostrata

Calligonum aphyllum

Eurotia ceratoides

Ground cover 45-50 %

	Semi-steppe site: Ul Gule village and associated grazing areas (ground cover results not available)

	1 km 

4 km

37 km
Grazing area for Ul Gule

Cooperative flock

48 km

Grazing area of Ul Gule

Cooperative flock


	Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter


	250

1014

430

110

300

1300

680

230

903

1010

750

n/a 

626

906

160

n/a 


	7.9

6.3

5.1

5.3

6.6

7.0

5.8

4.4

8.4

7.0

6.6

5.3

8.3

8.9

6.3

n/a
	Artemisia sublessingiana

Stipa capillata

Ceratocarpus arenarius

Artemisia sublessingiana

Poa bulbosa

Ceratocarpus arenarius

Eremopyrum orientale

Artemisia sublessingiana

Kochia prostrata

Artemisia sublessingiana

A. terrae albae

Kochia prostrata



	Foothills site: Shien village and associated grazing areas (ground cover results not available)

	1 km

1,000 m above sea level

5 km 

14 km  

Summer mountain pastures for village flocks

2,000 m above sea level
	Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter

Spring

Summer

Autumn

Winter
	300

1040

440

180

500

1700

740

260

2138

3175

1530

n/a 
	8.8

7.0

5.7

4.4

9.0

8.4

6.5

5.3

7.4

7.9

7.1

n/a
	Artemisia sublessingiana

Stipa capillata

Festuca valesiaca 

Stipa capillata

Artemisia sublessingiana

Festuca valesiaca

Dactylis glomerata

Bromis inermis

Festuca pratensis

Festuca valesiaca

	
	
	
	
	


CONCLUSION: ECOLOGICAL SCALE, ECONOMIC SCALE AND FRAGMENTATION
The rangeland ecology of Kazakstan is varied and complex at the large regional scale. In some geographical areas, the precipitation, soil, vegetation species and phenology changes in regular latitudinal bands of less than 50 km width, as occurs in the Balkhash basin and Moinkum desert/Chu river systems reported here. Topographical variation also means that pasture quality, yield and seasonal availability is highly differentiated by altitude, as is the case in the Shien foothills study area. 

Prior to Russian colonisation and administration, traditional Kazak nomadism knit together these disparate ecological zones by moving livestock across latitudes and altitudes. This created large-scale heterogeneous grazing systems that exploited seasonal and spatial variability. In the Balkhash basin, this involved moving from desert regions where livestock over-wintered, into semi-desert and semi-steppe zones for spring, up into high mountain pastures for summer and back to the drier plains for autumn, all in a transect of only 250 km length. In the Moinkum study zone, pastoral livestock wintered in the desert, moved to spring pastures in the semi-desert, further north into steppe ranges for the summer, returning south in autumn to collect reeds along the river for winter feed, completing a cycle of up to 1000 km every year. 

Compressed and then forcibly sedentarised in the 19th century and early Soviet periods respectively, pastoralists were again allowed to expand their livestock migration routes within collective farms of the middle and late Soviet era. Great care was taken by Soviet scientists to calculate the seasonal forage capacities of vegetation complexes in each ecological zone and to reinstitute grazing patterns previously used by Kazak nomads. Rangeland grazing systems that had been fragmented by the first wave of collectivisation in the 1930s were re-united into large-scale annual cycles of livestock movement starting in the 1940s. Much less care was taken to ensure that rising stocking levels did not degrade seasonal grazing areas. Central planners pressured state farm managers to continually increase livestock populations and produce more winter supplementary fodder to maintain these higher numbers. The result was that even an unfragmented regime of long-distance seasonal movement could not avoid localised or sometimes extensive overgrazing in some zones (Ellis and Re-Yang 2002). Policy requirements imposed a new economic scale of operation that required high amounts of livestock feed balances that could not be obtained by migratory cycles. Although a radical change in policy had re-combined heterogeneous rangeland ecosystems into a unified migratory system, this appearance was illusory. The industrialised nomadism introduced from the 1940s crucially depended upon much higher rates of supplementary winter feed, which allowed livestock numbers to grow to levels which resulted in severe rangeland degradation in some locations.  Although land use in this period was unfragmented, the economic scale of production was ultimately dysfunctional. 

For migratory livestock grazing systems to operate at the large ecological scales found in Kazakstan, an appropriate economic scale of production is necessary. Long-distance livestock movements have been practised at three stages over the past two centuries and long before. But they have always involved large groups of animals and their herders moving together. Pre-Soviet Kazak nomadism was organised around sub-clans, the aul group of up to 100 families who coordinated their migrations to share herding and defence. Clans and their migratory systems of animal husbandry were destroyed under collectivisation. By the 1940s large groups of animals were once again being herded to remote pastures, this time supplied with considerable technical inputs by the state collective farms. The immediate aftermath of decollectivisation in the 1990s left pastoralists atomised into nuclear family units. With neither sub-clans nor state farms to provide support, individual families with their small flocks could not cope with the scale of investment and effort required for long distance migration. Emerging from the chaos of decollectivisation are a few livestock owners whose scale of operation is large enough to once again justify moving each season, but depending on hired shepherds. The political encouragement given to entrepreneurship in Kazakstan’s booming mineral-based economy means it is likely that these new mobile ranchers will continue to prosper. The future is much less clear for the majority of now impoverished pastoralists who own a few animals. 
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