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Part 1.

Biological resources in Central Asia



Central Asian countries and Xinjiang region
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€ Unique biogeographic units € Abundant types of biological resources
¥ Key area of biodiversity # Origin and differentiation center of many plants



Main types of ecosystems and vegetation

Predominant types: Deserts, semi-deserts,
and steppes, plains and hills cover nearly

75%

Some highest mountain ranges: the Tian
Shan and the Pamir

Altitudinal gradient: desert, mountain
shrubland, deciduous broad-leaved forest,
dark coniferous forest, subalpine, alpine
meadows and alpine cushion vegetation
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Vegetation type
Alpine Stipa steppe ww Alpine deserted steppes
e Alpine periglaci i -
: Artemisia deserts
W Artemisia-Stipa sandy steppe
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i al

Alpine and pine cryophyti d Alpine meadow, steppes and subalpine meadows
iana shrub steppes 1 eri) deserts Artemisia argyi desert
Artemisia-Festuca-Stipa gravelly steppe W Astragalus deserts

Central Tugai forest and meadows Central saline deserts
Dark coniferous forests, shrub, and meadows t id-shrub and small ishrub deserts
and ep i i deserts Festuca-Stipa grassland and farmland Festuca-Stipa gravelly steppe
Festuca-Stipa steppe w= Floodplain meadows Forb-Stipa steppes farmlands Grasses, ephemeriod-shrub, and small semishrub deserts
Grasses-shrub, small semishrub deserts Halophytic semishrub deserts Haloxylon persicum deserts Haloxylon ammaondendron deserts
Hemipsammophytic Festuca-Stipa steppe Krascheninnikovia ceratoides deserts Larix forest Meadow steppe farmland and Betula-Populus tremula forest
Mixed saxual deserts Mountain cryophytic and xerophytic semishrub steppes broad-1, d forest in d d steppe

Artemisia-Festuca steppe
Artemisia-Stipa steppe

Mountain deserts Mountain shrub-sparse forests Mountain steppe N Tugai forest and meadows
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ww Plain Berula pendula forest and Popuius rremula forests wm Psammophytic grasses-Arremisia deserts Psammophytic grasses-shrub deserts
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Psammophytic shrub and small semishrub deserts Rosa shrub-steppe wm Salsola semishrub deserts Savannoid shrub herbosa
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Plant geographical divisions and components

Five provinces and 33 districts
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Between Irano-Turanean and Central-
Asiatic

Almost the whole region is situated in the
Tethian (Ancient Mediterranean)
subkingdom

In the north it includes the Altai-Sayan
province of the circumboreal region of the
Boreal subkingdom (Takhtajan, 1978)

® Kamelin (1998) suggested that the flora of Dzungar Alatau is rich by boreal species that are more

typical for the boreal Siberian flora



Plant geographical divisions and components
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O 65% have a Central Asian distribution
O Eurasia and Holarctic species represent 12% and 15%, respectively
O 16% are broadly distributed in more than three continents

O 7% of the species are distributed in both Central Asia and Europe
O 4% are distributed in both Central Asia and Caucasus



Biodiversity:

Biodiversity hotpot, Mountain of Central Asia

L

» 7000 vascular species in the mountainous area, accounting for over 75% in the region

» Ancestors of domestic fruits and nuts: apricots, plums, cherries, apples, pears, cherry plums, grapes,
pistachios, almonds, walnuts, and pomegranates

» Reservoir of crop diversity, wild crop relatives: wheat, barley, rhubarb, sorrel, anise, oats, onion,
garlic, and tulips

» Centers of ephemeral plants: Allium, Tuljpa, Gagea, Juno, Ferula and Hedysarum



Biodiversity: species and herbarium
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Key floras in Central Asia countries

Institute for Biology and Soil, National Academy of Science, Kyrayzstan.

Institute of Botany, Plant Physiology and Genetics, Academy of Sciences, Republic of

National Institute of Deserts, Flora and Fauna of the Ministry of Nature Protection of Ashkhabad.

Turkmenistan. R 135,000

Key herbaria in Central Asia countries

€ About 9520 species of higher plants, 20% of which are endemic species, belonging to 138 families

and 1176 genera

€ All this preliminary work and data, i.e. explorations and floristic data, flora books, monographs,
papers and specimens, constitutes a solid foundation for botanical research in Central Asia



Rare and endangered species

> 1010 species (87 families and 384 genera) were listed in Red Data Book of five
countries

» Many rare and endangered species are also sources of economically valuable
medicines, ornamentals, food, fruit, livestock fodder, etc.

» Principal threats: human activities (excessive pasturage and plowing, collection
for use as medicines, food, firewood, and ornamentals).
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Classification and utilization of plant resources

O According to a classification system proposed by Wu et al. (1983), plant resources
of Central Asia can be grouped into 5 categories and 31 subcategories

/> Edible plant resources

103 species of wild fruit trees, more than 200 species of large pSEsEEs
edible fungi, more than 50 species of vitamin plants, nearly ¥ &
100 species of oil plants, and more than 500 species of plants %
that provide nectar and pollen for honeybees

» Medicinal plant resources

2014 species of medicinal plants, of which 1451 are
wild species and more than 120 are used in the
manufacture of pesticides

/




Classification and utilization of plant resources

/> Industry use

100-150 species of timber tree, and over 380 species
of fiber plants. More than 200 species yield tannin,
spices, fat, gum and dyes for industrial use.

» Environmental protection and landscape \
construction plant resources

more than 80 species of shelterbelt tree species,
more than 100 species of sand-fixing plants, and
more than 300 species of ornamental plants.




Classification and utilization of plant resources

» Plant germplasm resources

« 87 species of wild cereal crops and 70 species of wild fruit trees

« salt-tolerant, drought-resistant, and disease-resistant




Classification and utilization of plant resources
» halophyte resources

Halophyte _
320in 20 ha in Karamay
1650 species in Xiniian (76 species)
the world nang
423 in China A Fukang
(147 species)
O Investigation of halophyte resources @ Our book : Halophytes in Xinjiang ©2 halophyte plantations
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Salt tolerance evaluation

Relative growth increments
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» Biological solil crusts

Species composition in North Xinjiang
- Algae species: 23 families,56 genera,148 species

Lichen species: 17 families,17 genera,17 species

*Moss species: 2 families,4 genera;6 species
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Distribution
An organizing Principle in Drylands

Global : covering 12% of Earth’s terrestrial surface, mainly in drylands, northern part of Africa with the
Sahel region and the large deserts in Asia host about 66% of the world

€ carbon and nitrogen cycle € Surface stability € Hydrological process @ Biodiversity

North China

A Cyanobacterial dominated

® Lichen dominated SN Potential Desertified Land

Il Developing Desertified Land
coils Sandy Desert
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Microbial Diversity in Aral Sea

(a) Archaea

(b) Bacteria
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Onshore soil microbes and endophytes
respond differently to geochemical and
mineralogical changes in the Aral Sea
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Part 2.

Utilization of the bioresources for the ecological restoration



Eco-environmental Issues

Grassland Degradation

e Lake Dry-up
Desertification
Salinization

* Pasture Degradation

Biodiversity Lose

Soil Salinization

Sand Encroachment

o
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Aeolian Desertification



> Rich species for ecological restoration

e Species lived in fixed and semi-fixed sanddune: Haloxylon ammodendron, Eremosparton
songoricum, Tamarix, Calligonum mongolicum, Artemisia deserftorum, Capparis spinosa, Alhagi
sparsifolia

e Nearly 1000 species can use for wind-break and sand fixation




Saline Groundwater Usage in the Taklimakan Sand Sea to Combat Desertification
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The transportation in the desert is
difficult

The technology of the mobile high{’véy was 6vercome.



No (low) irrigation or Water harvesting afforestation technology in the Gobi Desert
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direction s ;:E

ground
...... surface




Wind-break and sand fixation: Biological soil crust rehabilitation in China
5-14days Species1 2 3
[ Industrial productlori .
Mixed .
5-10 day .
- 20day N
L Flask cultivation JSingIe Mixed Cyan +fungus  Moss .
LSpeues selection j c f Moss ..'
Cyan. Cyan-+fungus - _
Decision make 1  Water ~ Stabilization
[Type choose ] lichen moss
Cyan
SAPlrrlgatlon
e Biological measures
: T e (Herb.+Shrub+Tree)
e _ Physical measures
' 'ﬂf; (Straw checkerboard)

Mobile sands area

Field
Zhou, X., et al. (2020). Restoration Ecology 28(S2): S45-S55

Natural crust area




Artificial biological soil crust

Algal crust in Kubqi Desert Moss crust in Loess Plateau




Improvement of heavy saline alkali soil: Halophytes planting

Salt tolerant nitrogen .
leguminous plants | fixation

Increase the emergence of seedlings
Drip irrigation
] Absorption _ |
[ Halophyte J ofsoil salt
Biological

Rapid improvement and sustainable

utilization of salinized soil

Soil salt content (g/kg)

1] 10 20

30 40 50

2011-2013
Soil salt: 2.3%
pH: 8.7 !

Befor plant
i 1 year after planting

Soil depth (cm)

2060 —
60120 d_‘

C planting for 2 year
Continuous planting for 3 year

® Suaeda salsa planting can take
4800 kg salt per hectare per year
e The improvement of saline alkali

soil in 2-3 years



Part 3.

Some successful utilization from EGI experiences



Case 1: green corridor crosses the Taklimakan Desert

Eength : 436 km -
Width-:472-78 m
Area: 3218 h:




Typical sand control project




Desert ecological industry technology

The technique of Cistanche artificial cultivation had been solved

200 hectares of Cistanche production base in desert




International application
The technology have been extended to the Sahara desert

China-Libya Tralning Cource on Desertification Combating Technalogy
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Serugihog for 10 ywars tonnovate. siepover, lodhimo | w huture nnd schieve sustanable dovelopmant

Libya expedition | g Technological training




International application
The technology have been extended to Amu Darya oil and gas field

in Turkmenistan, Kazakhstan, Pakistan, Mongolian




Case 2: Ecological construction by Halophytes in severe saline alkali soil

Salt content: 3.9%
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Efficient utilization of water in Egypt
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Halophytes in the ecological management of the Aral Sea
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Halophytes for environmental restoration
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Utilization of halophytes
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Crude Nitrogen free
Halophytes ) Crude ash | Crude fat
protein extract
Chenopodium rubrum
14.81 43.94 25.65 1.27
%
Atriplex aucheri % 13.63 44.87 19.34 1.20
Suaeda salsa % 10.75 41.18 31.51 1.25
Safe as forage Salicus salicera % 10.70 31.60 43.09 1.10
Improve the quality L
Suaeda altissima % 9.44 45.91 24.86 1.53
of meat
Alfalfa % 15.13 57.34 9.51 1.93




Case 3: Ecological restoration of abandoned mining area

mWater - saving and irrigation free by Microtopographic reconstruction
mRapid collection of soil seed Banks and field activation techniques to improve biodiversity

mForest and grass interact to fix the slope and reduce the risk of geological disaster

Damage

Increased topographic relief;Soil loss, bare gravel;The
surface vegetation has almost disappeared.
Repair effect

After 8 years of restoration, the coverage of the

treatment area increased 20-60 times, and the similarity
reached 40-60%.

Mud and seed spray Cash crops are replanted — Pty Repair effect




Case 4: Biological soil crust restoration in degraded area

Oligotrophic bacteria cultivation CyanObaCteriaI cultivation and field inoculum

species fammd Mass cultivation Field inoculum

Field cultivation

Two months later: 6mm crust )



Part 4.

Green Aral Sea Megascience Initiative






Ecological degradation

@ Increasing desertification, huge desert landscape—3,000,000 ha Aralkum Desert (Aral desert)
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Green Aral Sea Megascience Initiative

China

Uzbekistan

Kazakhstan



Priority area

&\ emonstration of green
technique
@y impro@

Example: Joint Uzbek-China Key Lab of Ecobiomes in Arid Land

Succession of Aral sea
ecosystem and sustainable
development

Research and system technique
integration in comprehensive
anagement of Aral sea
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