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INTRODUCTION

 

The Pamir Mountains in Tajikistan are some-
times called a 

 

mountain knot

 

, because mountain
chains from various directions meet here. The
various regions of the Pamir differ considerably.
The eastern Pamir is a dry, arid, desert plateau,
whereas other areas of the Pamir are strongly
dissected and exhibit higher rainfalls. The veg-
etation cover in the east Pamir is very low; in
the west Pamir, north Pamir, and Pamir-Alai,
vegetation is more diverse and dense.

Desertification, mainly by deforestation,
overgrazing, and intensive gathering, is the
main environmental impact in the Pamirs.
However, the various vegetation types react
rather differently on these impact factors and
also lead to rather different destructive pro-
cesses in the various parts of the Pamirs. Loss
of vegetation cover is acute in the east Pamir,
leading to strong wind-erosion in the west and
northern Pamir. In the Alai, changes in vege-
tation have been observed, leading to major
loss of biodiversity.

 

 

 

GEOGRAPHICAL SITUATION 
AND CLIMATE

 

The Pamirs have a central position in the central
Asian mountain systems. They are located in
the southeast corner of Tajikistan, with Afghan-
istan in the south, Chinese Xinxiang in the east,
and the Kirgiz Tien Shan in the north.

The complex mountain system of the Pam-
irs is characterized by comparable geographic

and climatic data shown in Table 16.1. The
western Pamir chains stretch mainly east–west,
so the rivers between them flow towards the
west into the upper Amu-Darya (locally called

 

Ab-e-Panj

 

). The northern Pamir (Pamir-Alai)
are strongly glaciated. The eastern Pamir is a
high plateau, partly with endorrheic basins and
hence saline lakes (Shorkul and Karakul). It
resembles Tibetan conditions. It is a desert with
an annual precipitation below 100 mm, mainly
in summer. The other regions are more humid
and have a better water economy, because the
precipitation is distributed more evenly over the
various seasons of the year (Table 16.1). This
is demonstrated by the main climatic diagram
of the region (Figure 16.1).

The Pamirs have been studied in great detail
for several decades by many scientists from the
biological station close to Murghab and the
Pamir Botanical Garden at Khorog (Ikonnikov
1963, 1979, Agakhanjanz 1965, 1978, 1985,
2002, Agakhanjanz and Jussufbekov 1975,
Stanyukovich 1973, Walter and Breckle 1986,
Breckle and Agakhanjanz 1994, Agakhanjanz
and Breckle 1995, 2002, 2004; see also Breckle
2003 and bibliography in Wennemann 2003).

 

FLORA AND VEGETATION

 

Parallel to the very contrasting geomorphology,
the richness in species of the angiosperm flora
differs conspicuously among the various moun-
tain regions (Table 16.1). The northern Pamir and
Alai ranges exhibit a very high biodiversity dis-
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TABLE 16.1
Geographical data of the Pamir region (within boundaries of the former USSR)

 

Region Pamir-Alai West Pamir East Pamir

 

Mean latitude (N) 39°40 38°00 38°00
Elevation (masl) 1000–5610 1640–7495 3500–7134
Type of mountains Mountain chains, deep 

valleys
Mountain chains, deep 

valleys
High plateau

Mean annual precipitation 
(mm.a

 

–1

 

)
440–2000 100–300 70–120

Percentage of summer rain 35 40 75
Glaciated area (km

 

2

 

) 8216 8400 8400
Permafrost soils – ++ +++
Run-off agriculture (

 

lalmi

 

) +++ +

 

−

 

 

 

Number of vascular plant 
species

4513 1524 738

Percentage of endemic 
species 

Not known 9.2 4.6

– non existent

+ scarce

++ common

+++ very common

 

FIGURE 16.1

 

Climatic diagrams from the northwest (Khovaling), north (Fedchenko), southwest (Khorog),
central (Ircht), east (Murghab), and southeast Pamir (Schajnak), indicating a very contrasting climatic pattern
(humid and arid, winter and summer rains). (From Walter et al. (1975).
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tinct from the eastern Pamir Plateau, where only
about 700 species have been recorded. However,
usually only a few species contribute to the dom-
inant vegetation types. Between the valley bot-
toms (2200 to 2500 masl) and the higher plateaus
where the creeks and ravines start (about 3800
to 4200 masl), a considerable number of shrub
species, with genera such as 

 

Amygdalus,
Atraphaxis, Berberis, Caragana, Cerasus,
Colutea, Crataegus, Lonicera, Rhamnus, Ribes,
Rosa, Rubus, Sorbus, 

 

and

 

 Zygophyllum

 

 are
present. There are almost a dozen of species of

 

Rosa

 

, but many other genera from the Rosaceae
family are present in remarkable numbers, in
addition to several geophytes. Because most
areas of the Pamirs are semiarid or arid, typical
forest belts cannot be distinguished. Only forest
patches have been known, many of which have
been cut down. They were very rich in species.
Wild progenitors of fruit trees in the lower-mon-
tane belt of the west and northern Pamirs are a
very valuable genetic stock, examples of which
are 

 

Juglans regia

 

, 

 

Malus sieversii

 

, 

 

M. kir-
ghisorum

 

, 

 

Prunus sogdiana

 

, 

 

Pyrus communis

 

, 

 

P.
korshinskyi

 

, 

 

P. regelii

 

, 

 

Cerasus tienshanica

 

, 

 

C.
mahaleb

 

, 

 

Berberis oblonga

 

, 

 

Amygdalus commu-
nis

 

, 

 

Pistacia vera

 

, 

 

Crataegus songorica

 

, 

 

C.
turkestanica

 

, and many others. This montane,
rather an open shrubby vegetation in remote
locations, is mixed with the isolated 

 

juniperus

 

 in
the upper-montane belt, where 

 

Juniperus seravs-
chanica

 

 and 

 

J. turkestanicus

 

 can even be a small
tree. Their upper altitude limit is about 2800 to
3200 masl (Agakhanjanz and Breckle, 2004).
Centuries ago, open forest patches of juniperus
were more widespread, but they have been cut
down, and erosion has taken place. 

 

Salix, Betula,

 

and 

 

Populus

 

 can be found in much higher alti-
tudes and, theoretically, the treeline would be
about 3600 to 4000 masl.

In the upper vegetation belts, mainly above
3000 masl, dwarf shrubs dominate, and the num-
ber of endemics is conspicuous. Among the
many endemics, species of 

 

Acantholimon

 

, 

 

Arte-
misia

 

, 

 

Astragalus

 

, 

 

Corispermum

 

, 

 

Cousinia

 

,

 

Oxytropis

 

, 

 

Poa

 

, 

 

Stipa

 

, and 

 

Suaeda

 

 play particu-
larly important roles.

According to Ikonnikov (1979), the Aster-
aceae (70 genera, 213 species) is the most com-
mon Angiosperm family in the western Pamir,
followed by Poaceae (60 genera, 200 species),

Fabaceae (26, 124), Brassicaceae (59, 110),
Caryophyllaceae (24, 61), Lamiaceae (23, 56),
Boraginaceae (19, 49), Rosaceae (11, 48), Scro-
phulariaceae (11, 47), and Cyperaceae (9, 46).

In the high plateau desert of the eastern
Pamir, the 

 

α

 

-diversity is often rather low, but
the ß-diversity is still high because of the vari-
ability of sites.

There are many vegetation types described
from the various mountain parts and valleys,
but often only a few vegetation units are dom-
inant over vast parts of the landscape. The per-
centages of areas of different vegetation types
are shown in Table 16.2. 

 

LAND USE AND 
DESERTIFICATION

 

After the breakdown of the Soviet Union and
the independence of the state of Tajikistan, the
food and energy supply of the people was
altered completely. The grazing pressure
increased despite the civil war, and the former
supply source of coal from Moscow had to be
replaced; thus, many trees and shrubs were cut
and woody dwarf shrubs collected. This
increasing lack of fuel has lead to increased
erosion by wind and water around the villages.

Desertification with all its aspects became
prominent. Deforestation and overgrazing lead
to gully erosion and to more frequent dust and
sand storms. With increased erosion, accumu-
lation of sand and mud also increased. Both
lead to a loss of productivity and biodiversity.
Disastrous events such as mud streams and
huge avalanches became a threat to the villages
in the steep valleys. Increasing salinity in irri-
gation fields became a problem only in some
parts, mainly in the eastern Pamir. Eutrophica-
tion became a local problem, where sheep,
goats, cows, and camels are regularly rested.
Gradual differences appear as changes of land
use in the eastern and western Pamir, as indi-
cated in Table 16.3.

 

DEFORESTATION OF JUNIPER 
WOODS

 

Three plant species form the basis of this veg-
etation type: 

 

Juniperus seravschanica,
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J. semiglobosa

 

, and 

 

J. schugnanica.

 

 The corre-
sponding plant communities have a limited dis-
tribution in the west Pamir. They are lacking in
the east Pamir, where the climatic conditions
for the juniperus species are unfavorable. This
is proven by very slow annual growth and lack
of 

 

Juniperus 

 

seedlings (Agakhanjanz 1975).
Most of the 

 

Juniperus 

 

were cut down in the last
few decades. The clearing started in the south-
ern part of the Pamirs (Rushan, Schugnan, and
Vakhan). It is estimated that only 0.1% of the

juniper woods remain. Without special protec-
tive measures, the 

 

Juniperus 

 

plant communities
will disappear.

 

DEFORESTATION OF TUGAI 
FORESTS

 

The azonal forest stands in river valleys in
Central Asia are called Tugai forests. 

 

Betula
pamirica

 

 plant communities are common in

 

TABLE 16.2
Percentages of areas of land cover and begetation types in the Eastern Pamir

 

Land Formation/Vegetation Type Elevation (m) Area (ha) Percentage

 

Mountain deserts, 
mainly 

 

Ceratoides,

 

mainly 

 

Artemisia

 

, 

 

Ajania

 

, etc.
3500–4200
3500–4600

73.210 33.20
28.49
4.71

Mountain steppes,
mainly 

 

Stipa

 

3500–4000 21.000 9.54

Mountain xerophytes,
thorny cushions

3500–4100 950 0.44

Mountain meadows,
riverbanks, floodplains, 

 

tugai,

 

mainly 

 

Leymus, Kobresia

 

3500–4400 11.120 5.06

Bare open scree, rocks, glaciers,
including kryophytes

(3500)–7000 114.220 51.8 

Total 220.500 100

 

Source:

 

 From previously unpublished material, mainly vegetation maps from Agakhanjanz,

 

 

 

cf. also Agakhanjanz, O.E.
and Jussufbekov, C.J. (1975). 

 

TABLE 16.3
Land use practices, effects on desertification processes, and ecosystem functions in 
the Pamir

 

Land Use

 

Grazing

 

Gathering

 

Deforestation
Irrigation 

 

(Agriculture)

 

Desertification 
Symptoms

W E W E W E W E

Wind erosion 4 4 3 4 3 4 3 4
Fluvial erosion 4 4 3 0 4 3 4 4
Land slides 4 2 3 0 4 2 3 1
Salinization 0 0 0 0 0 0 3 4
Eutrophication 3 4 0 0 0 0 4 4
Biodiversity losses 4 4 4 4 4 4 4 4
Loss of productivity 3 4 1 4 4 4 0 0

 

Note:

 

 W = west Pamir; E = east Pamir; effects: 4 = strong, 3 = distinct, 2 = moderate, 1 = slight to negligible, and
0 = zero.
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the west Pamir but cover small areas. Their
upper altitude limit is about 3700 masl., thus
also reaching small parts of the east Pamir.
Their average height is 15 to 18 m. The accom-
panying vegetation is rich in grasses and herbs.

 

Populus pamirica

 

 forms communities in small
patches in the side valleys but is normally
mixed with 

 

Betula 

 

and 

 

Salix

 

. The 

 

Salix

 

–Tugai
forests comprise several species: 

 

S.

 

 

 

pyc-
nostachya

 

, 

 

S. turanica

 

, 

 

S. schugnanica

 

, and 

 

S.
wilhelmsiana

 

. They reach the valley bottoms
of the eastern Pamir up to almost 3900 masl.
The Tugai forests are used intensively. Felling
of adult trees, overgrazing, and increased flu-
vial erosion of the river terraces have strong
impacts, causing not only the loss of biomass
and of rich riverine forests but also the loss of
fertile alluvial soils. Tugai forests play an
important role in water regulation, flood con-
trol in the valleys, and improvement of the
microclimate.

 

GRAZING AND DESERT 
PASTURES OF THE WEST PAMIR

 

The mountain meadows, the high-mountain
deserts, the high-mountain steppes, and the
xerophytic plant communities in the Pamir
represent sufficient food potential for cattle.
They are used as summer pastures. Only small
areas with 

 

Artemisia

 

 pastures with a high share
of Ephemeroides (

 

Poa bulbosa

 

) can be used
as spring pastures. However, the arid natural
pastures of the west Pamirs have little produc-
tivity because of the high share of 

 

Acantholi-
mon

 

 species and cushion life-forms, their low-
cover degree (less than 20%), and the high
percentage of open rock areas. The production

of biomass in these pastures is 0.03 to 0.3
t.ha

 

–1

 

. Grazing under these conditions can
always be categorized as overgrazing, leading
to the degradation of the pastures. The per-
centage of biomass of the ruderal plant species
in the mountain meadows can reach 50 to 70%
as a result of overgrazing. The species of

 

Acantholimon

 

 have spread in the primary 

 

Arte-
misia

 

 plant communities of the lower moun-
tain belts and become dominant. Observations
show that the restoration of 

 

Artemisia

 

 pastures
takes about 20 to 30 years after the distur-
bance. The natural regeneration can last even
longer, if impeded by invasive thorny cushions
such as 

 

Acantholimon

 

 and 

 

Cousinia

 

. The sum-
mer pastures of the west Pamir are greatly
degraded (see Table 16.4) with the exception
of the high-alpine pastures whose share, how-
ever, is less than 10%.

The natural vegetation suffers in most of
the densely populated valleys of the west
Pamir, it differs in various valleys because of
their different geomorphological structure. In
the Bartang Valley, the percentage of areas of
rocks and scree is about 76.2, it is 49.8 in the
Schachdara region, and only 29.2% in the
Gunt Valley.

Herbs and subshrubs are collected in great
masses from the slopes (Photo 16.1) to feed
cattle and other animals, but the very selective
collecting of herbal medicinal plants has also
been greatly increased. The effects on the flora
can be only roughly estimated. The conversion
of natural habitats to low productive fields,
unregulated deforestation, overgrazing, and
invasion of weedy species, uncontrolled fires,
and illegal poaching are major threats to species
biodiversity.

 

 

 

TABLE 16.4
Degradation of vegetation in the Gunt Valley (Western Pamir)

 

Moderately Degraded 
Area (%) Strongly Degraded Area (%) Extremely Degraded Area (%)

 

Mountain tugai 
forest

10 20 70

Mountain 
deserts

20 25 55
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GRAZING AND DESERT 
PASTURES OF THE EAST PAMIR

 

A more arid climate than the other areas is a
characteristic of the east Pamir. In winter,
there is often no snow cover, but open

 

 

 

severe
frost. These pastures, therefore, can be used
as winter pastures. The natural plant commu-
nities are very open

 

 

 

(vegetation cover 5 to
15%). There are only a few summer pastures
with the dominance of 

 

Artemisia

 

 and 

 

Festuca

 

plant species. The productivity of 

 

Artemisia

 

pastures is 0.3 to 0.4 t.ha

 

–1

 

, and the 

 

Festuca

 

pastures, 0.8 to 1.2 t.ha

 

–1

 

. These have been
the best pastures of the east Pamir. Thus, graz-
ing pressure is very high, and so is the deg-
radation of pasture.

Pastoralism in the Pamirs is extensive but
technically still underdeveloped and unstable.
Dry years, or cold and long winters cause a
strong reduction of livestock. Grazing has lead
to a major degradation of the natural vegetation
and the soil. The transformation process from
state farming to private farming and agriculture
has caused a very uneven use of the pastures.
The size of the livestock and grazing intensity,
seasonal rotation of grazing, better land man-
agement, and seeding of more productive plants
for a secure food base have to be adjusted in
the future. The goal is to reduce the anthropo-

genic pressure on the natural ecosystem and
thus establish protected areas for the conserva-
tion of biodiversity.

 

THE TERESKEN SYNDROME IN 
EASTERN PAMIR

 

The desert vegetation is dominated by teresken
(

 

Ceratoides papposa

 

, Figure 16.2). Its produc-
tion of biomass is relatively low at 30 to 70
kgt.ha

 

–1

 

 (up to 0.15 t.ha

 

–1

 

). The teresken also
forms plant communities in the west Pamir in
altitudes between 2000 and 3400 masl, but is
dominant in the east Pamir between 3500 and
4200 masl (Table 16.2). The wide altitudinal
and ecological range of the teresken causes a
very high diversity of teresken vegetation types.

These vast stretches became subjected to
heavy collection of teresken (Photo 16.1 to
Photo 16.5). This may be looked upon as a
strong form of desertification, as teresken is not
only used as an important energy source for
heating and cooking (despite the fact that one
teresken has little woody biomass — especially
when young [see Figure 16.2]) but it is also the
main source for feeding animals (sheep, goats,
cows, camels, horses, and donkeys), as well as
for wildlife grazing (wild goats and Marco Polo
sheep).

 

PHOTO 16.1

 

Intensive gathering of fodder material from the steep slopes in the western Pamir, brought
home by crossing the river (Schachdara Valley). Photo by Clas Naumann, August 2002.
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The depletion of the teresken pastures by
grazing is of second priority. The main problem
is collection of the woody rootstock (Figure
16.2) as an important energy source for house-
holds (Photo 16.5). The intensive depletion of
teresken has considerably reduced the value of
teresken pastures. As it plays such a dominant
role in the east Pamir, its degradation is called
the 

 

teresken syndrome

 

.

The degraded teresken deserts are very sus-
ceptible to wind erosion, and all the pits left
after harvesting can be sources for gully ero-
sion, too. Biodiversity and productivity of these
deserts are declining; many species show a
degressive behavior (Table 16.5), with only a
few thriving.

Around many villages, there are circles of
several kilometers in diameter, where teresken
has been almost eliminated, and its regenera-

 

FIGURE 16.2

 

Development of 

 

Ceratoides papposa

 

. From left to right: 1-year, 2-years, 3- to 5-years, 8- to
12-years, and more than 100-years old. An age of 250 to 300 years has been determined for some plants, and
even this may not be the maximum. (From Steshenko (1956). 

 

PHOTO 16.2

 

Ceratoides papposa

 

 from desert of the high mountains in eastern Pamir, 4000 masl. 

 

Ceratoides

 

dwarf shrubs are torn out with the rootstocks and gathered and piled up. Photo 16.2 to Photo 16.5 by S.W.
Breckle, August, 2002.
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tion under such harsh climatic conditions
occurs probably only once in a decade. Wind
erosion has blown away all fine soil; thus, the
damage and loss of other (widely dispersed)
herbal species is huge. Soil surface often is a
desertic stone pavement. Particularly during
harsh winters, livestock has become more vul-
nerable, as a result of depleting land resources

and the cessation of winter fodder imports
(Breu et al. 2003).

Dependance on only one life-form of plants
in extreme climatic conditions is common. A
striking similarity to the east Pamir is found in
Bolivia. For example, in the arid parts of the
altiplano in Bolivia, the 

 

tola

 

 (Parastrephia
lucida and other species of Parastrephia, as
well as similar dwarf shrubs such as Baccharis,

PHOTO 16.3 A huge pile of Ceratoides papposa dwarf shrubs, about 25 to 40 years old. This drought-
resistant desert plant exhibits its main biomass in the rootstock.

PHOTO 16.4 The collected Ceratoides papposa are brought to a summer village. Ceratoides is used as fuel
and fodder.
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Fabiana, and Adesmia from the tolar vegetation
belt) seem to have a very similar role as ter-
esken. It is an important source of cooking fuel,
animal fodder, and grazing, mainly for llamas
and alpakkas (the competing uses resulting in
what is known as tola syndrome). The climate
of the altiplano is more favorable than the
Pamir, however; the vegetation density is
higher, and the tola seems to regenerate more
frequently.

DESERTIFICATION AND LOSS OF 
SPECIES

Improper land use by grazing, clearing, gather-
ing, and overuse of soils, in combination with
the dry climate of the Pamir, leads to the
destruction of the vegetation, reduction of the
vegetation cover, change of species composi-
tion, loss of biological diversity and productiv-
ity, and erosion of soil (Table 16.3). The deser-
tification or land degradation in the Pamir is
very distinctive. It has become a major problem
in the last few decades. The high degree of
desertification is known only to some parts of
the area (Table 16.4). Most of the areas need a
strong restoration management system and
require investment and much time for restora-

tion. Conservation of biodiversity and life-
forms will need different strategies in the west
and the east Pamir regions, due to the differ-
ences of landscape structure and land use.
Biodiversity has been documented quite well
by the various studies of the region. For all
vegetation types, land use and desertification
factors are strongly interdependent and usually
are a threat to richness in species (Table 16.5). 

In the Red Data Lists of the Soviet Union,
some plants are mentioned as threatened spe-
cies of the Pamir area: Androsace bryomorpha,
Ficus carica, Fragaria bucharica, Fragaria
nubigena, Halimiphyllum darvasicum, Malus
niedzwetzkiana, Platanus orientalis, Primula
flexuosa, Punica granatum, Pyrus cajon, Sor-
bus turkestanica, and Vitis vinifera. Other spe-
cies that have been recorded as very rare include
Acantholimon alexeenkoanum, Alajja rhom-
boidea, Allium darwasicum, A. elatum,
Amygdalus bucharica, Arum korolkowii, Betula
murgabica, Biebersteinia multifida, Botrychium
lunaria, Celtis caucasica, Cercis griffithii,
Clematis saresica, Clementsia semenovii,
Cryptogramma stelleri, Delphinium minjanse,
Epipactis helleborine, Fraxinus raibocarpa,
Ixiolirion karateginum, Lagochilus macrodon-
tus, Lonicera nummulariifolia, Myricaria ele-
gans, Neottia camtschatea, Pentaphylloides

PHOTO 16.5 Summer village of the Kirgis people in the eastern Pamir, with yurts and small stone houses
(4250 masl) adjacent to a small well. The energy supply is based on dried dung (foreground) and teresken
(Ceratoides papposa; pile in the middle). The latter is also used for fodder.
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TABLE 16.5
Progressive (>) or degressive (<) spreading of plant species in the Pamir as a consequence 
of land use and desertification factors

Degressive Behavior Progressive Spreading

Mountain forests
Juniperus schugnanica D
Juniperus semiglobosa D
Juniperus serawschanica D

Forests of the flood plains (tugai)
Betula pamirica D
Populus pamirica D
Salix spp. D
Hippophaë rhamnoides D

Mountain meadows
Agrostis spp. I
Trifolium spp. I
Kobresia spp. Z

Mountain deserts
Artemisia korshinskyi Z
Artemisia vakhanica Z
Artemisia rhodantha Z
Artemisia rutifolia Z
Ceratoides papposa C+Z
Ephedra tibetica C+Z
Ephedra gerardiana C+Z
Ajania tibetica C+Z

Mountain xerophytes
Acantholimon diapensioides Z
Acantholimon parviflorum Z
Acantholimon pamiricum Z
Astragalus roschanicus Z

Mountain steppes
Stipa spp. Z
Festuca sulcata Z
Cousinia rubiginosa Z
Nepeta podostachys Z

Alpine vegetation (kryophytes)
Potentilla pamirica Z
Sibbaldia tetrandra Z
Primula macrophylla Z
Primula turkestanica Z
Leontopodium ochroleucum Z
Ephedra fedtschenkoi D+Z
Smelovskia calicyna Z
Saxifraga hirculus Z
Androsace akbaitalensis Z
Oxyria digyna Z
Oxytropis immersa Z
Dracocephalum paulsenii Z

Note: C = collecting, D = deforestation, I = irrigation, and Z = grazing.
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dryadanthoides, Pistacia vera, Populus prui-
nosa, Pyrola tianschanica, and Rhamnus
minuta. This list is certainly not complete. Most
of these species are severely threatened by the
intensive land use or may already be extinct.

MEANS OF RESTORATION

The poverty of the whole region is striking.
Only with the considerable help from the Aga
Khan Foundation in recent years have famines
been prevented. In the 4 years since the end of
civil war in the region, a positive development
has begun, and the village economies have
grown. The means for nature conservation and
the consciousness for its necessity have also
been enhanced.

There are many attempts by international
organizations, as well as by other countries
(e.g. Switzerland [Breu et al. 2003]) to
improve the economic situation and minimize
ecological risks. It is, however, doubtful that
a 2-week biodiversity assessment in each of
the Central Asian states (except Tajikistan,
which in 2000 was considered inaccessible
due to security issues) can reveal enough reli-
able results (USAID 2001). Desk-study
approaches are necessary but insufficient.
Despite the fact that the Pamir Mountains have
been investigated for decades, there is not only
a strong need for scientific projects and a
sound scientific basis for the application of
developmental projects but also an imperative
to stop further desertification. (Photo 16.6)

The land use in various parts of the Pamirs
and drastic changes in land use in recent years
have had very different effects on changes in
vegetation and surface cover, and thus on moun-
tain biodiversity. In the past decades, mainly
productivity, in general, and the quantitative
effect of land use by grazing and fuel collecting
were estimated (Agakhanjanz, 1975; Breckle
and Agakhanjanz 1994). The qualitative rich-
ness of the flora was recorded thoroughly but
without establishing a means of protection. The
consciousness of the people is sufficient to cre-
ate and maintain protected areas and to intro-
duce new methods for energy supply. There is
a large potential for ecotourism (Photo 16.7)
and for handicrafts, which could be a part of
their income, thereby improving living condi-

tions. This would certainly protect the richness
of the vegetation cover and restore parts of the
open shrub vegetation on the steep slopes of the
western Pamir, thus eliminating the high risk of
mud avalanches and landslides. In the eastern
Pamir, the “teresken problem” has to be solved,
and another diversified energy supply has to be
introduced, as well as new methods of intensive
fodder production in small areas to prevent fur-
ther destruction of the open vegetation in the
plateau desert. 

SUMMARY

The eastern Pamir is characterized by high-
alpine plateau deserts (often above 4000 masl).
In contrast, the western and northern Pamir and
Pamir-Alai region features deep river valleys
with steep slopes, showing a very high relief
energy. The western and northern Pamir are
semihumid to semiarid. Their flora is very rich,
many different vegetation types having devel-
oped according to the high geomorphological
diversity. The eastern Pamir is arid, the domi-
nant desert vegetation characterized by teresken
(Ceratoides papposa; Chenopodiaceae), a
slow-growing dwarf shrub (which can live very
long). Its woody rootstock is now the main
source of energy for the people. Harvesting the
shrub has led to a severe decrease in plant cover
and loss of old plants. In addition, uprooting
teresken in large numbers has led to a severe
decrease in grazing lands, as it is the main feed-
ing source for cattle, goats, sheep, and camels
(teresken syndrome). Desertification by over-
grazing, gathering, deforestation, and inappro-
priate agriculture has lead to severe erosion
problems, loss in productivity, and is a strong
threat to biodiversity. Sustainable land use is
possible only by drastic changes in the energy
supply and grazing habits. An improved eco-
nomic base for the people must be found.
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PHOTO 16.6  Grazing by yaks (Bos grunniens) in the high plains at Sorkol Lake, eastern Pamir. Photo by
Clas Naumann, August, 2002.

PHOTO 16.7  Intact Tugai forests in the very dynamic Pamir riverbed, shortly before its joining the Wakhan
River and thus forming the Ab-i-Panj, the upper Amudarya, the border between Tadshikistan and Afghanistan.
Photo by Clas Naumann, August, 2002.
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