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TyXKbIpbIM
Bunaii nominin anedipon kabarrtapbinbiH KT depmentrepinin OenceHainiriniy ¢uToropMoHmap apKbliIbl
perrenerinairi kepcetingi. KJI' pepmentiniy Oencenmi kyire kemyine ['K Tikeneit acep ereni nen 6omkayra O0oaib.
AJ OHBIH TaOWFU aHTOTOHUCTI aOCIM3 KBIMIKBUTEI OYJT MOAENmbaiK xyhene kepicimme, K/II' GenceHmimirin texeyre
OarprTTanrad. COHBIMEH KaTap,aTalIMBIII GepMEHT OEICEHATIT] yaKbpITKa KATBICTHI PETTEIIIT OTHIPAIbI.

Summary
For the first time we showed ROS generating activity of xanthine dehydrogenase in aleuronic layer of wheat
grain. According to the data activity this enzyme is under regulation of phytohormones. One of primary effects of GA in
aleuronic layer is the activation of xanthine dehydrogenase. The enzyme is always in active form in presence of GA.
Action of ABA is directed on slowing down activation effect of GA on early steps.

Homziak J.

THE NEED FOR AQUATIC RESOURCES MANAGEMENT
PROGRAMS IN KAZAKH UNIVERSITIES
(University of Vermont, USA)

Abstract: Kazakhstan is an arid country with limited water resources. These resources are critical for both
economic development and for the conservation of the countries natural resources, aquatic and terrestrial. While some
of the waters have been damaged in past development, Kazakhstan has begun to make the effort to reverse these trends,
from reducing pollution burdens to waterways, to promoting sustainable water use policies, to restoration of the Aral
Sea. The responsibility for carrying out these ambitious programs will fall to the students of today. There is an urgent
need to increase the knowledge of university students in Kazakhstan about the structure and organization of aquatic,
inland marine and associated coastal ecosystems, and to promote their conservation, restoration and sustainable use.
Students who have this knowledge area key resource in the sustainable development of Kazakhstan. They form the
cadre of future environmental scientists, resource agency staff, teachers, and leaders of business, community and
volunteer organizations that will ensure that sustainable development guides the future of Kazakhstan.

Context and Need: Sustainable and science based resource utilization in aquatic and coastal ecosystems in
Kazakhstan are articulated in the national conservation strategy, which also lays out how it may be achieved: [1]

- “Preparation of a cadastre of water reservoirs of the Republic determining the significance of its biological
resources;

- Provision for complex utilization of biological resources of water eco-systems (on the basis of the cadastre
assessment);

- Conducting systematic research on the identification of bioresource reserves and exploitation standards;

- Isolation of reservation plots of the water-coastal eco-systems;

- Conservation of native, especially endemic species within an eco-system”.

Education and training in ecology is a priority for Kazakhstan in its transition to sustainable resources
management. These efforts to increase of environmental knowledge have begun. Teachers are receiving training to
include environmental education elements in pre-university programs. Of particular importance is the “...training of
specialists ...to participate in implementation of the scientific, technical and educational programs on... ecology
problems and ... in carrying out... managerial activities...” [2].

There is a tremendous need for improved understanding of aquatic ecosystems and resources in Kazakhstan.
Kazakhstan has about 30,000 km? of inland waters, with 107 species of fish and an undetermined number of marine and
aquatic invertebrates [3]. Kazakhstan contains a large part of the huge west/Central Asian endorhetic basin that includes
the Caspian and the two largest lakes in Central Asia — the Aral Sea and Lake Balkash. Such isolated aquatic
ecosystems systems, in arid climates, frequently harbor a high degree of endemism [4]. The coastal areas also form
important but vulnerable ecosystems. Some important Kazakh examples [5] are the tugai forests in the Ili-Balkash
region, the coastal desert along the northern and eastern shores of the Caspian Sea, and the fresh and salt lake marshes
of the Naurzum and Korgalzhyn State Nature Reserves.

Freshwater wetlands in Kazakhstan, including lakes and wetlands, comprise a key stopover point and cross-roads
for millions of migrating waterfowl on multiple trans-continental flyways. They also provide critical nesting habitat for
waterfowl. Steppe lakes of Kazakhstan are affected by dramatic seasonal changes in hydrology, chemistry and biology.
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The diverse flora and fauna of the lakes and their wetlands has evolved through complex wetting/drying cycles, and are
of considerable scientific interest. IUCN’s evaluation [6] stated that the wetlands of Northern and western Kazakhstan
to be are of international importance. Two lake complexes in Kazakhstan have been designated as RAMSAR sites [7].

Any discussion of the importance of aquatic ecosystems in Kazakhstan must include the lakes and wetlands of
the Volga and Ural River deltas on the Caspian Sea. The Volga Delta is one of Eurasia’s largest and most productive
delta systems, one of the world’s most productive areas for fish, and critical habitat for multiple threatened species. The
Volga delta is the key to the long-term functioning of the Caspian Sea. The Ural Delta is also an important area for
fishery production and critical habitat for economically important and threatened fish species. Both deltas are critically
important for migratory water birds.

Both aquatic and coastal ecosystems in Kazakhstan are under threat. Dam construction for electricity and
irrigation, large withdrawals of water for irrigation, oil and gas exploitation, deforestation, inadequately managed
fisheries, and point and non-point pollution from agriculture, industry and urban development all pose serious threats.

A focal point of the water resources management facing Kazakhstan is the Illi-Balkash basin and Lake Balkash.
The basin drains into Lake Balkash via seven rivers [8], primarily the Ili River, which brings the majority of the riparian
inflow; others, such as the Karatal, provide both surface and subsurface flow. The Ili is fed from precipitation (largely
vernal snowmelt) from the mountains of China's Xinjiang region. The lake currently covers 16,400 km* (6,300 sq mi),
but, like the Aral Sea, it is shrinking because of the diversion of water from the rivers that feed it. The lake is divided
by a strait into two distinct parts: the western part is fresh water, while the eastern half is saline. The largest city in the
lake area is also named Balkhash, with about 66,000 residents. Major industrial activities in the area are mining, ore
processing and fishing.

The water resources situation is critical in the basin, with degradation of all aquatic, coastal and terrestrial
ecosystems [9]. Water levels in Lake Balkhash, an endorhetic basin reservoir, are unstable because of increasing
demand for water withdrawals in Kazakhstan and China, which share the basin. Since 1970, water diversion to fill the
Kapchagay Reservoir resulted in a 2/3 decrease in the supply to the lake from Ili River, with a drop in lake level of
approximately 15.6 cm/year, much larger than previous natural declines. China also consumes 14.5 km® of water per
year from Ili River, with a planned increase by 3.6 times [10]. Dropping lake levels have resulted in the loss of 11 of the
16 wetland-lake systems around the lake, and the desertification of about 1/3 of the basin [11]. Salt dust is generated in
the dried areas, contributing Asian dust storms, increasing the soil salinity and adversely influencing the climate.

Emissions from mining and smelting, mostly at the Balkhash Mining and Metallurgy Plant, are also major
contributors to the degradation of the lake and basin. It is estimated that emissions deposit 150+ mt of copper, 140 mt
of zinc and 125+ MT of lead on the surface of the lake. Contamination of Balkhash originates not only locally, but is
also brought by inflow of polluted water from China [12].

As the quantity of water withdrawn from the Illi River by local demand and China increases, water quality
degradation accelerates because impairments from agriculture, industry, mining and municipal water uses stay the dame
or increases. Further, the glacier resources that are the principal sources of water in the Illi-Balkash basin are rapidly
decreasing, both due to climate change and on the growing development pressures in the mountain headwaters regions.

The report recognizes that the main challenge is to develop an integrated ecosystem based management plan that
considers impacts of development of water resources on fishing and agriculture-based local economies, urban and
industrial development, their water supply needs, ecosystem health, predicted climactic variations and the demands of
transboundary coordination and resource management. Unfortunately, the capacity to develop and implement such a
plant is lacking.

There is a broad need to strengthen the national capacity for environmental assessment, to properly plan for
sustainable development and use of the county’s natural resources, and the guide the restoration and remediation of
damaged ecosystems in the country. Kazakhstan’s Ambassador to the United Nations provided a succinct summary of
why there is such a need for a strong national environmental assessment program: ‘“Kazakhstan faces major
environmental problems as a result of the policies pursued during the Soviet period, which failed to account the cost of
land, water, and air degradation, and led to an overuse of natural resources. Centrally planned practices associated with
extensive production schemes in massive industrial and chemical complexes have polluted the air, soil, and water.
Urban environment has also been polluted from coal-burning power plants, lack of forest cover or vegetation and
hazardous wastes." [13].

The Government of Kazakhstan adopted a National Environmental Strategy aimed at reducing environmental
pollution and natural resource degradation. In 1998 the Government also developed a National Environmental Action
Plan, which proposes a number of priority policy reforms and investment projects to address the urgent environmental
concerns. The major policy issues proposed include environmental legislation and regulation, environmental
management, promotion of cleaner technology, human resources development, and capacity building for monitoring
and enforcement. This course is intended to help meet the needs of the NEAP, to improve environmental planning and
management, and strengthen capacity for municipal, national and regional sustainable development strategies.

Needs and Expected outcomes: To counter and reverse these threats requires a broad understanding of the
systems that are affected and how human activities can disrupt and change them. The education and training of
university-level and graduate students is essential to improve understanding and management of Kazakhstan’s unique
environment overall, and of its fragile aquatic, marine and related coastal ecosystems. An understanding of the
structure and function of aquatic and coastal ecosystems is essential in changing the way resources are managed,
restored and sustainably utilized.
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Kazakhstan has one of the smallest available water resources among CIS countries. Kazakhstan’s coastal and
aquatic ecosystems have been recognized as important for economic development, for the quality of life of residents,
and for the conservation of the rich biodiversity of the country. Breaking with the past, when management was based
on maximizing yield from the exploitation of natural resources, Kazakhstan is adopting sustainable development to
ensure that “...the diversity of the animal and vegetable world that Kazakhstan possesses shall not be lost.” [14].

An example is the new approach to fisheries management, from managing the resource just for fishing and fish
harvest, to conservation and sustainable use of the aquatic ecosystem. Fisheries are an important resource: commercial
fish landings total about 36,100 MT annually, mainly from the lower Ural River and the Bukhtarma reservoir; in 2001
about 59% and 25% respectively. The remainder came from Lake Balkhash, the Alakol lakes group and large
reservoirs — Bukhtarma, Kapshagay, Shulba, Shardara and others [15]. Sustainable fisheries management depends upon
a broad understanding of aquatic ecology and limnology by all stakeholders, from fishery managers and economic
planners, to local officials, fishers and the general public.

Other water resources and land use regulations are also under review to better conserve, protect, and restore
vulnerable aquatic and coastal ecosystems from development, water extraction, pollutant discharges and
overexploitation. Using only maximum economic gain as the only guide for aquatic resources management is a
simplistic, one-sided approach. A water body does not have a single use and managing it for multiple purposes requires
a primary understanding of how aquatic ecosystems function. Only by understanding the structure and function of
aquatic and coastal ecosystems, and the impact of extraction and manipulation, can an effective management program
be developed. This need for understanding ecosystems is not limited to nature conservation agencies and organizations
alone, but is critical for other competing sectors to understand as well - energy, agriculture, regional planning, economic
development, water dependent industry, urban development, and tourism. It is only when there is a shared
understanding of all of these attributes can there be an integrated approach that balances sustainable resources use with
economic development needs and conservation.

Kazakhstan has been a leader in the region in restoration ecology for damaged aquatic ecosystems. The
recognition that it is in the economic interest of local government, business and residents has made the restoration of the
aquatic biological resources possible. The ability to restore biological resources is an important condition for their
conservation. An understanding of the ecology of lakes, inland seas and their coastal areas and wetlands is essential for
successful restoration efforts, several of which are already underway.

An important subset of restoration efforts is the management of important fish stocks through restocking,
reservoir management and habitat management to create conditions favorable for the survival and growth of the target
species. Management can be directed at restoring and maintaining commercially valuable species, or threatened or
endangered fish populations. Critical to successful fisheries management is an understanding of the dynamics of aquatic
ecosystems to create appropriate conditions for restoration to succeed.

An understanding of the underlying ecological structure of aquatic and coastal ecosystems equally important to
develop effective tools to meet management objectives in the face of competing uses, be it for commercial fisheries,
restoration ecology, or the conservation of threatened or endangered species or critical habitat. Managers and decision
makers need to understand the ecological structure and function of the aquatic communities they are working with in
order to develop and enforce standards for the use of the resources. Key among these decisions is designating areas, or
“zoning”, of aquatic and coastal habitat by type and degree/intensity of use. This can range from emphasis on non-
aquatic resources (oil and gas industry, transport, mining, etc.) to multiple use (e.g. sustainable fisheries or “green”
hydroelectric production), to varying degrees of protection.

The current approach, based on the protection or management of individual species while otherwise permitting
the exploitation of coastal and aquatic resources needs to be revised. This approach, the protection of one species while
ignoring the reminder of the ecosystem, is inevitably followed by impacts on other species and overall ecosystem
function. It may even lead to unpredicted and undesirable outcomes, for example the unexpected impacts of protection
of beaver in the basin of the Ural River [16].

Protected coastal, aquatic and marine reserves play an important role in the conservation, restoration and
sustainable use of these important resources. Creation and management of limited use areas defined by ecosystem, not
by individual species, provide the opportunity for restoration of natural links and functions throughout the entire
coastal/water body. Aquatic ecosystem restoration efforts, planned and already underway, need to be guided by
informed decision making. These can only be successful if mangers and decision makers have an understanding of the
ecosystem goals the restoration is to achieve.

All of these efforts, in management of aquatic resources, pollution prevention, restoration, sustainable use or
aquatic and littoral resources, all require an understanding of ecosystem level management, an understanding of the
interlinked aquatic and coastal ecosystem as a whole.

Additional resources are needed to further the objectives of increased environmental education in Kazakhstan.
As identified in the national biodiversity strategy and action plan (p. 96) : “...ecological education, enlightenment and
bringing up of all groups of population irrespectively the age or professional orientation in the field of conservation and
the balanced use of the biological diversity. ”The plan further identifies “Water and coastal eco-systems (as) ...notable
for their sufficient distinctness...” to warrant specialized efforts to improve their understanding. These efforts are to be
directed at students seeking specialist Bachelors and Masters Degrees at public universities and academic institutions
specializing in ecology, conservation biology environmental protection, and environmental assessment and monitoring.
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There is also a concomitant need to train current specialists, those with an established knowledge of
environmental protection issues, about conservation, sustainable development and use of biological diversity. Equally
important, there is a need to train teachers of the pre-college level and to develop curricula in aquatic and coastal
environmental education, conservation and the sustainable use of biological diversity at the pre-university level. This is
to better prepare youth to enter the university to seek their degrees in aquatic resource management and conservation.

This approach will contribute to the national mandate to prepare and train specialists to strengthen environmental
protection and improve natural resources management, particularly in the critical field of aquatic resources
management.
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TY:KbIpbIM

KazakcTaH — IIeKTelreH cy pecypcrapbl Oap IMeN jJaiaibl MeMiieKeT. bysl pecypcrap 3KOJNOTHSUIBIK JaMy
peTiHme xe, TabuFu pecypcTapAbl cakTay MYMKIHIITIH e aHbIKTaliapl. CoHIa na Keioip cyIaplH KaitHap Ke3aepi 3apar
mekkeH. Ka3akcTaHza cy MaructpaigapbhIHBIH JacTayblH TOMEHIETY, Apall TeHi3iH KaifTa KaJmblHa KeNTipy jKOoHE /e
CyOsl THIMII TMaifanmaHy cascaTTapbl JKy3ere acelpbUTyma. MyHIai IIaMIaHyIIBl MOcCeJeNiepi OpBIHIayFa
KayarnkepuIik Kas3ipri cryiaentrepre xykreired. CyzblH, K )KOHE jKaralaybIHIaFrbl dKOKYHEIepiHIH KYPbUIBIMBI
MEH YHWBIMAACTBIPBUIYBI JKOHE OJIaplbl CakTay, KajIlblHA KENTipy JKOHE THiMJI NaiijanaHysl kaiibiHma Kaszakcran
YHUBEPCUTETTEPIHAEC OKUTBIH CTYASHTTEpAiH OUTIMIH JKOFapbulaTy KaXeTTiri TyblHAanm oTelp. KazakcTaHHBIH
OpKeHICYiH/Ie MYHIali OUTIMII ajiFaH CTYJCHTTEpP HEri3ri pecypcTapibl Ayphic maiaananansl. Omap Oojamiak 3KOJor
MaMaHJApbIHbIH KaJpJIapblH, TaOUFU pecypcTapibl KOJIAAaHy KypbUIBIMIAphiH, Ka3akCTaHHBIH [TaMy KeleIIeriH/e
HETI3T1 poJIb OMHANTHIH OM3HEC, KOFaM JKoHE MEKEMeJIep/IiH KEeTEeKIIiIepl MeH OKbITYIIbUIAPBIH KAJIBINTACTHIPa bl

Pe3ome

Kazaxcran — mycThlHHasi CTpaHa € OTrpaHMYEHHBIMH BOAHBIMH pPecypcaMu. DTHU PECYpChl OIMpPENessioT Kak
9KOJIOTHYECKOE PAa3BUTHE, TAK W BO3MOXKHOCTH COXPAHEHUS MPUPOIHBIX PECYPCOB. XOTS HEKOTOPHIE HCTOYHUKA BOJBI
rmocTpajgary B mponuroM, Kazaxcran nemaeT yCuius BOCCTAHOBUTH WX, HAYMHAS C YMEHBIICHUS 3arPsS3HEHUS BOIHBIX
MarucTpajiei, M, KOHYas yCTAHOBJICHWEM IOJMTHKH HCIIONB30BAaHHUS BOJ M BOCCTAHOBICHHEM ApaibCKOTO MODS.
OTBETCTBEHHOCTP 32 BBINIOJTHEHHE ATHX aMOWIIMO3HBIX 33714 JIDKET Ha CETOTHIIIHUX CTYIEHTOB. DTO BICUYET OCTPYIO
HEOOXOIMMOCTh B IMOBBIIICHUN 3HAHUW CTYIIEHTOB YHHBEpCHTETOB Ka3axcraHa o CTPyKType M OpraHu3aldyd BOJHOM,
BHYTPCHHEH W MPHOPEKHON IKOCHUCTEM, M METOJAX MX COXPAHCHHsI, BOCCTAHOBJICHUS U Pa3yMHOTO HCIIOJb30BAHUS.
CryzneHTbl, TONYYUBIIME 3TH 3HAHUS, OyAyT CIIOCOOCTBOBATH MCIOJIB30BAHHIO KJIIOYEBOTO pecypca Ui pa3BUTHUS
Kazaxcrana. OHu copMUPYIOT Kaapbl OyIyIHX CIEIHUAIACTOB 3KOJOrOB, CTPYKTYP IO HCIIOJH30BAHUIO MPUPOIHBIX
PEeCYpCOB, MperoaaBaTeNieii M pyKoBoauTeNel Ou3Heca, 00IIecTBa ¥ OpraHU3alnil, KOTOPBIE CHITPAIOT BEAYIIYIO POJIb B
OynayuieM pasputuu Kazaxcrana.
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