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PREPARATION OF THIS DOCUMENT

The FAO Expert Consultaion was organized in close cooperation with the Kazakh
Scientific Research Institute of Fisheries. The mgor objective was to review the
present staus of fisheries in irrigation systems of countries in the arid zone in Asia
Thirteen pgers were presented, followed by discussions. This Report summarizes the
presentaions, discussions and recommendations for further action. The papers
presented & the Expert Consultation are published as FAO Fisheries Technica Paper
No. 430 “Fisheriesin irrigation sysems of arid Asia’.

This report was prepared by T. Pdr, FAO Consultat, and G. Mamulla, Fishery
Resources Officer, FAO.
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ABSTRACT

The FAO Expert Consultation was atended by 19 participarts, including national
fisheries and irrigation experts from 10 courtries: China, India, Iran, Kazakhdan,
Kyrgyzgan, Mongolia, Pakistan, Syria, Turkey, and Uzbekistan. The presence of
irrigation experts made possible close interaction on common problems, especidly in
areas where fisheries interests in water resources have been in conflict with demands
from irrigated agiculture. The presertation of thirteen pgers was followed by
discussions which addressed the following the present use of irrigation sysems,
including drainage waters, for fish production; current fishery management practices
in irrigation systems; constraintsto improving fish production in these systems; fish
biodiversity, fish stock enhancement, efficiency of the existing fishery laws and
regulations, trans-boundary aspects of fish stock management, regonad and sub-
regiona collaboration, and some other areas of interest for fisheries in irrigation
systems of the arid zone of Asia The Expert Consultation concluded with a set of
recommendations and propasals for further action.

This Report is acompanion to the FAO Fisheries Technica Paper No. 430 “ Fisheries
inirrigation systems of arid Asia’.
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Vil

SUMMARY OF RECOMM ENDAT IONS AND PROPOSALS FOR
FURTHERACTION

As aresult of the Expert Consultation there was a broad consensus and the experts
ag eed on the need for the fol lowing activities:

While some countries in the Region are well advanced in the field of fish produdion
from water bodies of irrigation systems in the arid zone of Asia, other countries
experience mgor difficulties which have arisen from the recent changes in their
political and economic sy stems. These are especidly the countries of Central Asiaand
M ongolia. Such countries require major assistance.

The Expert Consultation therefore recommended that astudy be urgently carried out
to provideinsight into the potertid for fishery rehabilitation of irrigation reservoirs in
particular, using regular stocking of seed/fingerlings produced in hatcheries, in
countries of Central Asiaand M ongolia

The Expert Consultation gressed the need for evauation of the effectiveness of
regular enhancements of fish stocks in irrigation and multi-use reservoirs in the arid
zoneof Asia

The Expert Consultation encouraged countries to promulgate the use of artificid
breeding technologes for produdion of gocking material, where such technologies
arenot yet inaroutine use.

The Expert Consultaion recommended tha each country prepare a review on the
present status of indigenous fish. The information would then be collated by the FAO.

The Expert Consultation recommended that aregonal review of the current use of
irrigation and drainage canals for fish production be prepared. This to be based on
reports of theindividua countries.

The Expert Consultation recommended that pilot studiesin Syriaand other countries
in the Regon should test the patentid of cands using one or more fish species, both
indi genous and introduced and aready well acclimatized to the Region.

The Expert Consultation recommended tha countries in the Regon with experience
in optimizing fish production in irrigation reservoirs and in irrigation and drainage
cands prepare an account of their management practices.

The Expert Consultation requested countries in the Regon to collate information on
residuad (drainage) waer bodies such as terminal lakes, their morphological,
hydrochemical and biologcd characteristics, including fish species diversity and their
current use for fisheries, and on organization(s) resporsible for the fisheries and
environmenta management of such water bodies.

The Expert Consultaion recommended that a review of the efficiency of the new
typefish passesin high rainfal Asiaand in Austrdiabe prepared with suggestions for
their modification for ther use for the existing irrigation sysems in the arid zone of
Asia
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The Expet Consultation therefore recommended that fish passes could be
constructed on apilot scde.

The Expert Consultation drew attention to the need to minimize damaging trans-
boundary impacts, using regonal collaboration and discussions as a mechanism for
solving such problems.

The Expert Consultation recommended that FAO initiate steps for the collection of
information on the world-wide suitability and use of collectors/drainage water cands
for produdion of fish, including fish of medica significance, i.e. for the control of
vectors and hogs of waer-borne diseases. The dudy could be prepared in
collabor ation with the World Hedlth Organization (WHO).

The Expert Consultation stressed the need for more information on the fishery
paentia of water bodies storing drainage (residual) water.

The Expert Consultation recommended tha FAO consider the prgparation of draft
quidelines for optimd utilization of irrigation water bodies serving agriculturd
production in arid zones.

The Expert Consultation, recognizing the urgent need for improved information, has
requested FAO to include countries of Centra Asia and M ongolia on distribution
lists for inland fisheries publications, and to consider the possibility of esablishing a
free-of-charge information source, using Virtua Journa or Website, specificaly
devoted to fishery and agriculture aspects of irrigation sy gems.

The Expert Consultaion recognized as urgent the need to standardize methods for
monitoring fishery resources amongthe riparian countries in order to better assess the
impacts on fish gocks of water resources manipulation for irrigation needs.

The Expert Consultation recognized the need for critica revision or reformulation of
laws and regulations pertaining to inland fisheries in countries of Centrd Asia and
M ongolia The Legal Office of FAO, Rome, Italy, should be gpproached for advice on
how to undertake such revisions.

The Expert Consultation requested that, in order to speed up the rehabilitation and
further development of fisheries in irrigation systems in countries of Centra Asia,
each country government gve full support to organizing a national conference on
fisheries which would review the current situation, andyse achievements and
problems, and identify the necessary steps for improvement and advancement. FAO
has been requested to assig in the organization of afollow-up regond conf erence.

The Expert Consultation requested that assistance be given to specidists of Centra
Asia and Mongolia to participate in internationa workshops on the gpplication of
fishery in irrigation systems developed esewhere in Asia, especially in India
Pakistan, Turkey and the countries of Southeast Asia

The Expert Consultation recommended the Intersdate Coordination Water
Commission of Central Asia (ICWC) in Tashkent, Uzbekistan, as a suitable location
for coordination of activities in fisheries management of irrigation water bodies in
landlock ed countries of Central Asiaand M ongolia.
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The Expert Consultation recommended that an FAO ad hoc Working Party be
established as soon as possible to address criticd issues related to fisheries in
irrigation sysgems of arid Asia and to assig in the development of straeges for
fisheries rehabilitation and further development.

The Expert Consultation recommended that other countries in the Regon, which did
not takepart in thepresent Expert Consultation, be included in the follow-up activities
initiated.



INTRODUCTION

1. The FAO Expert Consultation on the use of irrigation sysems for sustainable
fish produdion in arid countries of Asia was hedd in Almay, Kazakhdan,
25-29 September 2001. The meeting of Experts was organized with the close
cooperation of the Kazakhstan Scientific Research Institute of Fisheries. The Expert
Consultation was atended by 19 participants including national experts from 10
countries: China, India, Iran, Kazakhstan, Kyrgyzsan, Mongolia, Pakistan, Syria,
Turkey, and Uzbekistan. Among the participants weretwo irrigation experts and aFAO
consultant. The presence of irrigation experts made possible close interaction on
common problems, especidly in areas where fisheries interests in waer resources have
been in conflict with demands from irrigated agriculture.

2. The mgor objectives of the FAO Expert Consultation were:

e to review the current achievements and identify constraints in managing fish stocks
inirrigation sy stems of arid countries of Asia, and

e to assess the patentia and to develop strateges for further improvement of inland
fisheries production.

3. To achieve these objectives, the Expert Consultation addressed the following

e the present use of irrigation sysems, including drainage waters, for fish production
in the respectiveriver and lake basins,

e current fishery management practicesin irrigation sy gems;

e constrantsto improvingfish production inirrigation sy sems;

e existing measures for protecting fish biodiversity in irrigation sysems as well asin
theriver and/or |ake basins &ff ected by them;

e introductions and fish stock enhancements and their impact on fish yields;

e adequacy of the existingfishery laws and regul ations and their enforcement;

e transboundary aspects of fish ock management in irrigation sy stems;

e regiond and subregonal collaboration.

4, The Agenda and List of participants are appended in Appendixes A and B. The
List of pgperspresented at the Expert Consultaion isin Appendix C. Full versions of the

pagpers presented are produced as Fisheries Technicd Paper No. 430 “Fisheries in
irrigation sydems of arid Asid’.

OPENING OF THE EXPERT CONSULTATION

5. In his Opening Address, the President of the Kazakhgan Nationa Academy for
Agicultura Research, Mr Azimkhan Satybadin, highlighted the importance of water
resources for irrigated agriculture, with currently over 2 million ha being irrigated in
Kazakhstan, and increasing every year. He gressed the need for a more effective use of
water resources, including for fish production, and encouraged the participants of the



Expert Consultation to come forward with concrete proposas and recommendations.
MrKhismet Ismukhanov, Director of the Kaakhstan Scientific Fishery Research
Institute, in his introduction expressed appreciation that the organizers of the Expert
Consultation selected Almaty as avenuefor this very important meeting and wished the
paticipants success with ther ddiberations. The UNDP Depuy Resident
Representative, Mr Sdvakumaran Ramachandran welcomed the participants and
thanked the Director of the Kazakhstan Fisheries Research Institute for hosing this
important meeting Mr G. Mamulla, FAO Fishery Resources Officer and Technicd

Scretary for the Expert Consultation, Fisheries Department, Rome, then briefly
reviewed the history of the pregparatory work leadingto the present Expert Consultation.
The issue of the importance for freshwater fishery of water systems serving irrigated
agiculturein thearid zone of Asiawas raised for thefirst timein 1991 a the FAO Indo-
Pacific Fishery Commission Fifth Working Party on Inland Fisheries, held in Indonesia
An atempt to hold the Expert Consultaion in 1993 in Turkey failed, but the need for
holdingit was stressed again at the Sxth Working Party in 1994 in Bangkok. Duringthe
period 1995-2000, FAO prepared publications deding with reservoirs in India and the
former USSR, respectively, and aso with fisheries in severa landlocked countries of
Asig, including those in the arid zone. Papers aready submitted for the 1993 Expert
Consultation in Turkey were dso published. In 1999, the Twenty-third Session of the
FAO Committee on Fisheries gave high priority to inland fisheries and aguaculture
development and requested the Fisheries Department of FAO to take apprapriate action.

SUMMARY OF REGIONAL AND COUNTRY REVIEWS AND AGRICULTURE
ENGINEERING CONSDERATIONS

6. The various Sessions were chaired by Messrs. K. Ismukhanov, B. Kamilov,
N. Akhtar and B. P. Das, regpectively.

7. In developing countries over 70% of water used is for irrigation. It is estimated
than intheyear 2010, goproximatey 45% of thetota goba food produdion will come
from irrigated lands. To develop irrigation on such a large scde, many engneering
works are needed. At the begnning of the 1990s there were over 36 000 dams in the
world, with many of the resulting storages servingirrigation. Some rivers now have a
cascade of reservoirs, with little or no free water in between them. Irrigation systems,
which consist of dams, reservoirs, main irrigation canals and their distributary ne,
drainage cands, and often drainage water storages, offer a diversity of waer bodies for
fish production. On the other hand, such systems exercise a negative impact on fish
stocks of the orignd riverine habitats, which are no longer availableto them.

8. The arid belt of Asiaextends from the M editerranean to the Pacific, includingthe
following countries: Turkey, Syria, Irag, Iran, southern Russia, countries of Centra
Asia, i.e. Turkmenistan, Uzbekistan, Kazakhdan, Kyrgyzdan, Tgikistan, and aso
Pakistan, India, M ongolia and China. For the purpaose of this report al these countries
are defined as Region. M uch of the food production comes from irrigated agriculture,
and dl of them have inland water resources with harvestable fish gocks. While FAO
and other organizations have been actively promoting the integration of fish production
into irrigated smal-scale farming systems in high rainfal areas of Asia and Africa,
small-scale sysems are less common in countries of the arid zone of Asia, especidly
north and wes of India and Pakistan. In these countries large irrigation sysems



predominate, with water distributed to these areas for production of food crops and
cotton. Such systems include reservoirs, distribution canals, drainage canas, and
storages of residua water. While many reservoirs have been used for fish production
with varying success, other types of waer bodies have been utilized much lessor nat &
al.

0. Improved integration between fisheries and agriculture is an important means to
achieve enhanced food security and fish production. The most direct interactions
between agriculture and fisheries occur where these two sectors compete for the same
kinds of resources, eypecidly land and water, and where measures aimed at higher
agicultura production can dter naturd fish habitats. Physicd and chemica changes to
the aguatic environment arising from agriculturd practices such as damming, water
abstraction and transfer for irrigation, drainage and wetland reclamation are common
where irrigated agriculture is a government priority. Fishery and irrigation experts from
the ten countries which met in Almaty presented accounts on the staus of irrigated
agiculture and the use for fish production of water bodies serving irrigation. The
presence of irrigation specidists was mos wecome as it alowed inter-sectord
exchange of ideas. This dso contributed to a better underganding by agriculture
engineers of some problems facing fisheries managers when deding with fish
production in irrigation water bodies.

10.  Xinjiang Uyghur Autonomous Regon, situated in northwestern China, is arid,
with very low precipitation. Rivers and lakes are fed predominantly by snow and ice
meltwaters draining from high mountain ranges. Capture fishery, which rapidly
developed after 1945, exhausted the avail able fish stocks, and the situaion worsened
when water from rivers started to be diverted for irrigation to increase crop production
for the fag growing population. Discharges in the lower courses of rivers declined, and
some rivers dried out completey before reaching termind lakes or before ther
confluence with other rivers. Termind lakes also started drying out. Fish introdudions
and species transfer were the first management measures aimed at increasingfish yields
in reservoirs and lakes. More recently, fisheries management has concentrated on
aquaculture deveopment, which now produces 84.6% (47 760 tonnes) of thetotd fish
production in the landlocked Xinjiang Regon.

11. In Indiacrop production fromirrigated agriculture has kept pace with the growth
of the population: from 51 million tonnes in 1951 (population 361 million) to 200
million tonnes in 1999 (population 1 billion). This has been primarily attributableto the
implementation of irrigation projects, which today comprise 311 mgor, 944 medium
and 40 000 minor schemes. India has the largest irrigated area in the world. M an-made
reservoirs harnessing water for irrigation, flood control and hydropower have a
combined area of around 40 000 kn, rangng from less than 1 km? to 740 km?. Fish
production from Indian reservoirs has been steadily rising and contributes a significant
percentageto thetotd inland fish production, which in 1997 reached 2.5 million tonnes.
However, better management of water in reservoirs is still required to improve the
natura fish productivity inthose reservoirs with rapid and large changes in water leve
during the time of fish reproduction and nursing. India has shown promising results with
pilot studies of fish production in irrigation cands, and has identified water bodies
resulting from seepage and drainage waters as having good potentia for pisciculture.



12. In Iran there are 3500 island water bodies. Of these about 730, covering atota
area of 508 000 ha, are used for fisheries. During the 1995-1999 the annua fish
production from these water bodies averaged 30 000 tonnes, employing over 130 000
fishermen. It has been recognized that to keep the fisheries sustainable, regular stocking
is necessary. Irrigated lands cover 8 million hectares, of which about 600 000 ha are
dlocated to rice farming. It is planned to further develop integrated rice-carp farming
and trout farming duringthe post-harvest period. Farming in ricefieds in 1999 resulted
in a harvest of 126tonnes of fish. The side benefits of this type of culture are
fertilization of fields by fish and control of the rice stem borer by carp feedingon it.

13. In Kazakhstan about 70% of water is used for irrigated agriculture. Reservoirsin
southern and western Kazakhgan serve mainly irrigation, while those situated in the
northern half of the country are mostly multipurpose. By the begnning of the 1990s
2.3 million haof land wereirrigated, plus 1 million ha of irrigated pastures in the ddtaic
region adjacent to the Ard Sea. Apart from the large number of reservoirs, there are
96 400 km of irrigation canas and 14 900 km of drainage canals. The change from a
centraly planned to a market oriented economy has had a negative impact on land use,
resulting in areduction of irrigated land by about 1 million ha. The sygem of irrigation
cands has deteriorated in a number of places, and no new irrigation sy sems have been
constructed. There has been a drastic reduction in the officidly reported fish catches
from reservoirs and other water bodies, in spite of the government maintainingits policy
of regular stocking of reservoirs with hatchery-produced fingerlings, as fish hatcheries
are still government-owned. It is believed that much of the fish is now fished illegdly.
But there are aso losses of fish resulting from poor coordination of waer management,
for example inthe Syr-DaryaRiver basin, where untimely water releases from upstream
reservoirs require the excess water, including fish, to be spilled in depressions without
outflow. On thepositive side, the reduced use of organochloride pesticides in agriculture
has resulted in gradua lowering of their concentrations in water and subsequently in
lower mortalities of fish, especialy of silver carp.

14.  As much of Kyrgyzgan is covered by high mountains, the predominant type of
agiculture is livestock production on mountain pastures. Consequently, this Centrd
Asian country has the least developed fishery of dl countries in the subregon. The
multipurpose Toktogul reservoir produces between 12 and 70 tonnes of fish peryear, but
recently its stocks have not been fully exploited. It has been suggested that with good
management this reservoir could produce 120 to 150 tonnes per year in a sustainable
manner. Due to large drawdown other reservoirs gpear to be less suitable for
development of commercial fisheries, but they could ill be used by recreationd and
subsistence fishermen. There is a mgor scope for improving fish production on fish
farms, some of which are connected to irrigation water supply.

15. At present M ongolia has no fish production in irrigation systems. In the 1990s
90 000 ha of land were irrigated, but there are no mgor reservoirs and irrigation canals
which could be utilized for fish production.

16. In Pakistan, 14 million ha are irrigated. There are three major reservoirs, plus 19
barrages, 12 interlink cands and 43 independent irrigation command aress. The totd
length of main canals is 58 500 km. Farm produadion is dominated by crop production,
especidly wheat and rice, followed by cotton, sugar cane, and maize. About 79% of the
tota wheat crop comes from irrigated fields. None of the mgor dams are provided with



fish passes, but some barrages have fish passes, which, however, are largdy non-
functiond. Migration of important economic fish species such as Truncalosa ilisha and
Tor putitora can no longer take place. M ost pumping stations have no fish protection
devices and where these are present, they do nat fundion well. Intheyear 2000, atota
of 144 000tonnes of fish were captured from rivers, reservoirs, natura lakes and
irrigation cands; 36 000 tonnes were produced in aquaculture, and about 75% of these
were produced in fishponds fed by irrigation cands. Thereis potentid for enhancingfish
production in irrigation and multipurpose reservoirs, and aso in the at present largdy
unutilized brackish water bodies formed from drainage water. Abandoned irrigation
cands arebeing brought under fish production and managed as fish ponds. Flood control
compartments rangng from 10 to 5 000 ha are naturaly stocked with fish during floods,
but afew months later they are drained, which does not allow the fish to grow to market
size. With proper management, these structures could be better utilized, perhaps for the
production of gocking material.

17.  Turkey has experienced intensive dam construction activity aimed at tgoping as
much of its water resources as possible, mainly for hydrodectricity and irrigation.
Turkey has 8.5 million ha of economically irrigable lands and 151 dams which have
been constructed to storeirrigation water. The South Eastern Anatolian Project (GAP) is
a multi-purpose project which comprises 22 dams and is expected to doublethe current
hydropower and agriculture production of Turkey. Upon completion, thewater Sorages
will cover 2 200 km? and include 2 235 km of irrigation and drainage canals. In 1998,
1 828 tonnes of fish were captured in GAP water bodies, as wdl as 520 tonnes produced
in aguaculture, this corresponding to 3.3% of the tota inland capture, and 1.5% of the
totd aguaculture production. The mgor fish produced in water bodies of irrigation
systems are common carp and trout, but Turkey intends to initiate breeding, stocking
and production of other indigenous fish species. Turkey has ashortage of trained fishery
specidists and needs assigance with the introduction of new and chegper culture
technologies suitable for fish production in water bodies of irrigation sy stems.

18. Uzbekistan uses about 85% of the tata water runoff for irrigated agriculture,
producing mainly cotton, rice and wheat. Water for irrigation is taken from the middle
courses of rivers, and drainage water is returned to the rivers further downdream or
collected in depressions in | akes without outflow. Thetotd length of irrigation cands is
150 000 km, and that of drainage canals 100 000 km. Fisheries in numerous bodies of
irrigetion sy stems is now privatized, with the former state fishing companies now united
under one private management enterprise. Today the mgor fish production comes from
aquaculture from fish ponds established aongside irrigation systems. Twelve of these
fish farms use irrigation water, eight use drainage water with sainities of up to 6 ppt.
After asharp decline in fish production in early 1990s, in 2000 thefish production in al
types of freshwater bodies of Uzbekistan reached 9 200 tonnes, of which 6 200 tonnes
came from aquaculture and the rest from capture fisheries. With beter support from the
government and more private investment which would assist egpecidly smdl-scde
producers, fish production could be substartidly increased. In Uzbekigan's lakes and
reservoirsin the Ara Seabasin fish production varies between 1.5 and 50 kg per haper
year. Prior to the mgor changes in economy, sate-owned hatcheries produced stocking
material which was regularly released into reservoirs and lakes. The hatcheries/fish
farms still exist and have sufficient capacity to provide enough seed to farmers and for
stocking, to achieve totd fish produdion of up to 100 000tonnes per year. But changes
in the economic system have resulted in a two thirds decline in fish catches from



reservoirs. Training of fishery specidists gopped, and research was dismantled. Today,
Uzbekistan has no specific programmes, nationd or internationd, assisting fishery
development. The fishery patentia of irrigation reservoirs is grossly underutilized. The
current fish food consumption in Uzbekistan is only 1 kg/personk ear.

SUMMARY OF DISCUSSONS

19.  All countries in the regon covered by the Expert Consultation use numerous
irri getion reservoirs for fish production. Amongthe water bodies of irrigation systemsin
the arid zone of the Regon, usualy only irrigation reservoirs are used for fish
production. Irrigation cands, drainage/residual water cands, water bodies formed by
seepage, and water bodies storing residuad water are utilized much less. Fishery
management is best developed in irrigation reservoirs of India and Pakistan, where for
many years irrigation sygems have been a vauable source of fish. Enhancement of fish
stocks by gocking, practiced in most countries of the Regon, has resulted in steady
increases in fish production, providing a growing fish supply to the markets. But while
in the countries of Centra Asiafish gocks in reservoirs are a present underutilized, in
the Xinjiang Uy ghur Autonomous Region of China, and in the large reservoirs of Syria,
fish stocks gppear to be over-exploited.

20. In countries of Central Asia and in M ongolia fishery management in irrigation
and other types of reservoirs has been declining since the dissolution of the Soviet
Union. These countries are Hill partly isolated from the red of Asia and from the
Western world, not only by linguistic barrier (until recently ther lingua franca was
Russian), but aso by the historicd influence exerted on them for many years by the
former Soviet Union. Radica changes which have taken place in these countries over
the last 10 years have resulted in the dismantling of the centrally planned economic
system, in which many coordinating centers had been located in M oscow. The countries
have now entered a phase in which not only the whole economy but aso the
organizationa structure of the mgor sectors, such as irrigated agriculture and fisheries,
are being subjected to rapid changes. Theintroduction of new structures goes in para ldl
with the dismantling of the old strudures. This has been accompanied by dragic cutsin
financing, departure of professionas, and some other changes, which together have
resulted in neglect of the existing infrastructure, decline in the previously wdl-
functioning fishery management, and conseguently in a drastic decline in fishery
production.

21. In mgor water dorages in Central Asia and Mongolia organized fishing
activities have declined as fishing and fish stock enhancement activities which were
formerly coordinated by the government have been scaled down. In some water bodies
poaching of fish is now widespread and may have contributed to the sharp decline in the
officially declared fish catches. Fish production continues to be alocated a lesser
priority than irrigation, hydrgpower production and clean water supply for towns and
industries. Fishery laws and regulations, valid in the old era, need to be updated or
rewritten. The recovery and rehabilitation of the fishery associated with the maor
irrigation sy stems in these countries requires a major effort. Only in this way can fish
regain status as an important food source and contribute to the food security and income
generation in these countries.



22. In countries of Centrd Asia and Mongolia the lack of finances for private
investors has been a mgor obstacle to initiating or restarting fishery activities. This has
slowed down theprocess of recovery. It is recognized that a more forceful representation
of fisheries managers and specidists in government forums, as wel as their involvement
in fund-raising through internationa assistance, is needed to overcome the stagnation.
Free market economy has been sometimes misunderstood as a competition for meager
money sources. It is in the common interest of the presently fragmented fisheries
organizations and enterprises in countries which have changed to a market-oriented
economy, to join in the effort of obtaining assistance, especially forei gn funds.

23. In M ongolia until now little atention has been paid to the fishing patentia of
irrigation systems. These systems appear to be in need of rehabilitation and, in
connection with that, their patentia for fish production needs to be evaluated. Priority
should be gven to water bodies close to mgor centers of habitation, egpecidly those
closeto Ulaan Baatar.

24.  Adequate water supply during the critical reproduction and growing periods is a
precondition for maintaining fish stocks in irrigation reservoirs. However, due to the
priority gven to irrigation and often aso hydropower produdion, a satisfactory water
supply for fish cannot aways be safeguarded. Then other fish sock management
methods may have to be goplied. The most commonly used method is regular stocking
of reservoirs with hatcheryproduced fingerlings. The Expert Consultation showed the
need for evduation of the effectiveness of regular enhancements of fish stocks in
reservoirs. Information avail able for Indian reservoirs indicates that proper stocking of
reservoirs significantly contributes to incrementd fish production. A similar experience
is avalable for severd reservoirs in Turkey. But information is gill needed on the
benefit of stocking reservoirs with fish of various sizes and species, expecidly for large
reservoirs. Close monitoring of stock enhancement measures will lead to rationdization
of such measures. At present, the dearth of information hampers efforts to improve
management of fish stocks in numerous irrigation water bodies. Only a good knowledge
of the fish ganding stock will dlow the right scae of enhancement to be chosen, or the
conclusion that no enhancement is needed. This has important economic i mplications.

25.  The Expert Consultation recognized the problem of large losses of fish at high
water discharges which require the excess water to ill over dams. This is particularly
true in Kazakhgan and for large dams in India. At presert very little can be done to
avoid this. It has been suggested that one way of mitigation is to dlow fish to migrate
back upstream into the reservoir. The Expert Consultation therefore recommended that
fish passes could be condructed on apilot scde. Appropriatetechnica solutions can be
sdlected from the dready available wide range of fish passes, with the possibility of
adapting them to the migratory habit of individual fish species. For this purpose fidd
trids are needed which would test the behaviour of the rdevant gecies. Careful
monitoring of fish yields in the reservoirs should accompany each modification, so as to
evauate each new design. The Expert Consultation further recommended that a review
of the efficiency of the existing fish passes serving non-cyprinid fish in Asia and
Austrdiabe prepared with suggestions for their modification. The review should include
considerations of new designs of fish passes which have dready been tested in trids in
other parts of the world, and their evduation for suitability for dams and barrages
serving irrigation and other uses in the arid zone of Asia



26. During periods when no water is being used for irrigation excess water is
sometimes be discharged by spilling into depressions. An example was gven of a
discharge from an updream-situated reservoir which provides water for hydropower
production duringwinter. At that timetheriver is frozen, and the water rel eases haveto
be diverted into a depression so as not to causeice breaking and consequently formation
of ice barriers which would result in flooding of inhabited floodplains. Such large winter
releases from an upstream reservoir situated in a nel ghbouring country waste not only
water, but adso fish. The Expert Consultation drew atention to the need to minimize
damagng transboundary impacts, using regond collaboration and discussions as a
mechanism for solving such problems. Internationa river basin commissions or other
appropriate bodies need to address fisheries considerations and concerns and to involve
fisheries specidists and managers in discussions on water resource dlocation and on
water distributiontiming

27.  The Expet Consultaion has drawn atention to the low leve of utilization of
irrigetion canals for fish produdion in the arid zone of Asia Syria has demonstrated in
pilot scae experiments that active canals (i.e. those which contain water permanently or
most of thetime) can be managed for fish production. This being an isol ated experience,
the Expert Consultation recommended that further pilot sudies in Syria and other
countries in the Region should test thepotertia of canals using one or mor e fish species,
both indigenous and introduced and already well acclimatized to the Regon. The Expert
Consultation dso recommended that a regona review, including constraints, of the
current use of irrigation and drainage canals for fish production be prepared.

28.  The Expert Consultation aso nated tha apilot study in India showed that flow-
through components of irrigation sysems could be effectively utilized for intensive
aquaculture, particularly below dams, where part of the water can be diverted through
this system. A similar experience is dso available from Iran. After being used for
aquaculture, the water can again be utilized for irrigation. The Expert Consultation aso
highlighted the patentid of seegpage water from cands and dams for fish produdion. In
Pakistan seepage from a mgor irrigation canal taking water from the Chashma barrage
on the Indus River has been ponded and used for fish pond culture.

29. Assigance in the development of new aguaculture technologes and their
application to semi-intensive fishery production systems, particularly for high value fish
species, including those endemic to the region, is also needed. This would lead to a
better uilization of the presently underutilized, or non-utilized components of irrigation
water bodies, such as irrigation cands, which could serve, for example, for raceway fish
production. For enhancing fish stocks in irrigation water bodies the Expert Consultation
encouraged the countries to promulgate the use of artificia breeding technologies for
production of gocking materia, where such technologes arenot yet in routine use.

30. In some countries of Centrd Asia fish hacheries cum fish farms have been
constructed aongside major cands as well as reservoirs. Such fish farms have been
producing fish predominantly for stocking reservoirs, but some of them also have
produced fish for marketing. While most of them are still functioning, their production
capacity has declined due to the repidly increasing cost of fish feed, spare parts for
pumps and water convey ance, labour cost, etc. This has led to areduction in the stocking
rate in reservoirs. Privatization of hatcheries may be the only way for overcoming the
current problem. The necessary investment capita for privatizaiion may haveto comein



the form of government or forei gn assistance as loca capitd is still scarce. An economic
study of paentid returns from a regular fish stocking management programme is
essentid for any further initiative in this direction. The Expert Consultation
recommended that astudy be urgently carried out to provideinsight into thepotertid for
fishery rehabilitation of irrigation reservoirs in particular, using regular stocking of
seed/fingerlings produced in hatcheries. The study, which should be prepared in one
country of Centra Asia, possibly in Kazakhstan, should include a section on mark eting.
A draft outline of such astudy ispresented as Appendix D.

31. The generd crisis of sturgeon fisheries in the Caspian Sea requires the
intensification of the production of socking material for regular releases into the sea
Kazakhstan, with its irrigation systems adjacent to the Ura River, has the potertia for
an increase in production of surgeon fingerlings. M gor irrigation cands, such as the
Kushumsky, are a suitable environment for growing spawn to the size suitable for
release into the Caspian Sea. The River Urd is the only river which has na been
dammed and therefore adult sturgeons can still reach their spawning grounds situated in
this river. However, irrigation water uptake from the river represents a danger for the
spawn. The Expert Consultation recognized the urgent need for the rehabilitation of
sturgeon stocks and gavefull support to the Kazakhgan proposa to develop technology
for reducing high spawn mortdities resulting from the sturgeon spawn entering
irrigation sysems, aswel asto carry out pilot gudies on growing sturgeon in irrigation
systems of theUrd and Volga Rivers. This idea, when fully formulated, should receive
full support of donors for its implementation.

32. Only afew countries use drainage/waste water cands for fish production. Some
results have been obtained from a pilot study in Syria, and drainage waters have been
aso used for fish production in some parts of India. Theissue of regular maintenance of
these canals needs attention. The Expert Consultation gave support to initiatives in some
countries of the Regon, such as Syria India and Uzbekistan, and recommended that
FAO initiate s for collection of information on the worldwide suitability and use of
such waters for fish, including those of medica significance, i.e. for the control of
vectors and hogs of waer-borne diseases. The study could be prepared in collaboration
with the World Hedlth Organization (WHO).

33.  The Expert Consultation stressed the need for more information on the fishery
paentid of water bodies storing drainage (residual) water. Such water bodies have
usudly eevated sdinity and are often polluted and contaminated with agrochemicals
and heavy metds. A decline in the use of agrochemicds, including those containing
heavy metds, in irrigated agriculture, has been noticed in many countries of the Regon.
This may eventudly lead to gradud reduction of harmful substances nat only in
reservoirs and the rivers to which the water is eventualy returned, but aso in residud
water bodies. Leves of agrochemicals in fish and fish food organisms, water pollution
levels, as wdl as the general hedth status of fish socks in waer bodies of irrigetion
systems need to be regularly monitored. Dgpending on the results, fisheries managers
could use for fish production those residual water bodies with an dready improved
water quality.

34.  TheExpert Consultation requested countries in the Region to coll ate information
on residua water bodies, such as terminal lakes, which are used for fish production in
only a few countries so far. The information should include morphologcd,
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hydrochemical and biologca characteristics, including fish species diversity and their
current use for fisheries, and on organization(s) responsible for the fisheries and
environmenta management of such water bodies. Theinformation should be sent to the
FAO Secretariat in Rome, Fisheries Department, for further analy sis and for preparation
of a synthesis for the next meeting on the management of fish stocks and fisheries in
water bodies of irrigation sygems in the arid zone of Asia

35.  The participaion of irrigation specidists from Uzbekistan and India in the
Expert Consultation assisted in better understanding of the complexity involved in
manipulating a water resource in order to satisfy both irrigation demands and fisheries
requirements. The Expert Consultation agreed that apilot modd study on methodologies
for increasing fish production in various types of irrigation water bodies, includingthose
established from discharged waters, is needed. The Expert Consultation therefore
recommended that countries in the Regon with experiencein optimizing fish production
in irrigation reservoirs and in irrigation and drainage cands prepare an account of ther
management practices. The studies could be carried out by the existing lead centres in
inland fisheries: the Aquaculture and Fisheries Research Institute (AFRI) in Pakistan;
the Inland Fisheries Research Institute (CICFRI) in Barrackpore, India; the Kazakhgan
Sientific and Research Institute of Fishery Industry, Almaty; the Interdate
Coordination Water Commission of Centra Asia (ICWC) in Tashkent, Uzbekistan.
These centres are aso suitable places for training in fisheries management, including
enhancement technologes, for various types of water bodies serving or arising from
irrigeted agriculture.

36.  With theever increasingdemand for water resources, more care must betaken to
satisfy dal uses, especidly for irrigation, hydropower production and fisheries. The
discussions showed that it would be passible to achieve the same crop production with
less water. Engineering measures for this purpose are well known and should be gpplied
wherever feasible. Reducingwater demand for agriculture would have apositive impact
on fish stocks and fisheries, especidly where a present large seasond agriculturd
demands cause a mgor drop in water leve which damages the spawning and nursery
aress. Reqular dialogues between irrigation and fisheries specidists and i mplementation
of guidelines for economical water use should become an established practice. The
Expert Consultation recommended that FAO consider the preparation of draft guiddines
for optima utilization of irrigation water bodies serving agricultura production in arid
Zones.

37. The ICWC in Uzbekistan is a suitable institution for training specidists from
countries where Russian remains the language of internationa communication. The
ICWC, which has been dready involved in anumber of international programmes on the
rehabilitation of the Aral Sea and its basin, aso uses both Russian and Endish for
communication among its member countries. The Centre is well equipped and has a
broad knowledge of the situation in Centrd Asia The Expet Consultation
recommended the use of this Centre as a suitable location for further activities in
fisheries management of irrigation water bodies in landlocked countries of Centrd Asia
and M ongplia. The training unit of the Centre would be an gppropriate coordinator for
the implementation of subregonal projects such as a project for better utilization of
selected irrigation water bodies through smal-scade aguaculture, proposed for three
countries in the subregon, i.e. Uzbekistan, Kazakhstan and Kyrgyzstan (Appendix E).
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The ICWC could also assume responsibility for coordination in developing strateges for
better management of fisheries in transboundary watersinthe Ard SeaBasin.

38.  The complexity of irrigation systems and their considerable potentia for fishery
production require that in the future the existing training centres be strengthened to
correspond to the future demand for training. The Expert Consultation highlighted the
importance of al irrigation reservoirs, i.e. large, medium and small-sized, for fish
production. While the CICFRI in Indiashould be strengthened to becomethe lead centre
for training in large irrigation reservoir fisheries management, the AFRI in Pakistan
should be strengthened to take over as lead training centre for the utilization of small
and medium-sized reservoirs for fisheries. Another centre could be established in Syria
in the Department of Fisheries Resources, Damascus, to ecidize in training for
irrigetion canal fish production.

39. Large-scale river sydem modifications involving dams in the arid zone of Asia
have led to blockage of migatory paths of fish, flooding of spawning and nursery
grounds, changes in the dominant type of fish food organisms and, consequently,
changes in fish species composition. Natural spawning aress in the rivers need to be
identified and protected. As ecies diversity of indigenous fish has declined, and a
number of excellent food qudity fish have ether disappeared or becamerare in catches,
the enhancement strategy has centered on introductions of adaptable fish gpecies, which
now dominate most fish catches. The Expert Consultation recognized the need for the
rehabilitation of a least some important indigenous fish goecies, and recommended that
each country prepare areview on the present satus of indigenous fish. The information
would then be collated by the FAO. The next 2 should be the rehabilitation of the
most threatened economically important indigenous fish species. This could be redlized
through the development of technologies for artificia propagation of native fish where
such technologes do not yet exist. The produced socking material then should be
released in protected aress, until self-prapageting stocks are established.

40.  Globa warming may have already impacted on the rainfdl in the arid zone of
Asia, and there is a grave concern in some countries such as Pakistan, Indiaand Syria
that the incressing irregularity of monsoon and drought periods may cause a serious
problem for any new irrigation projects required for increasing land crop production.
The impact of prolonged droughts may aso impact on fish stocks and fisheries
dependent on them. Hence, a more efficient use of water is essentid to satisfy therising
demands of both sectors. The ddiberations showed a great support for severd areas
where a TCDC approach or other development or cooperative programme would be
appropriate. Countries, such as India and Syria, with well developed capability in a
particular field of fishery management in one or more components of irrigation sy stems,
could assist those countries where improvement is needed.

41.  TheExpert Consultation requestedthat in order to oeed up the rehabilitation and
further development of fisheries in irrigation systems in countries of Certral Asia, each
country government gve full support to organizing a nationa conf erence on fisheries
which would review the current situaion, anayze achievements and problems, and
identify the necessary sgs for improvement and advancement. Country conferences
should be followed by aregonal conference which would focus on developing strateg es
for regiond cooperaion. The Expert Consultation strongy supported a suggestion that
both the nationa and regiona conferences be attended by specidists from countries
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outside the regon, such as northern America, Austraia and Africa, and that international
organizations such as FAO be dso involved. FAO has been requested to assig in the
organization of theregona conf erence.

42.  The Expet Consultaion dso requested tha further assistance be gven to
specidists of Centra Asiaand M ongoliato participatein internationa workshops on the
gpplication of fishery in irrigation sysgems developed esewhere in Asia, especidly in
India, Pakistan and the countries of Southeast Asia These countries, situated in a
climatic zone either with a monsoon rainfal pattern, or in the high rainfall tropica area,
have considerable experience not only in extensive fisheries but aso in enhancement
methods. Their technologies could be transferred either directly or modified to suit
countries with arid climate. Assistance could be provided in the form of TCDC, and/or
in collaboration with internationa organizations such as ICLARM, NACA, M ekong
River Commission, and Asian Institute of Technology .

43.  Internationd assistance is much needed in many fields of fisheries. Until recently
the countries of Centrd Asia and Mongolia were isolated not only from Western
information but aso from tha available in the rest of Asia, mainly in the Indo-Pakistan
sub-continent and Southeas Asia While much of the effort of international
organizations focused for many years on fisheries development in the high rainfall and
monsoon countries, including India and Pakistan, countries of Centrd Asia and
M ongoliaremained isol ated from the advances in therest of theworld. Information was
unavail able and contacts were very limited. The Expert Consultéaion, recognizing the
urgent need for improved information, has requested FAO to include countries of
Centrad Asia and M ongolia on distribution lists for inland fisheries publications. FAO
has aso been asked to consider the passibility of establishing a free-of-charge
information source, using Virtua Journa or Website, specificaly devoted to fishery and
agiculture aspects of irrigation sy gems.

44, The Expet Consultation recognized the need for critica revision or
reformulation of the policy pertainingto inland fisheries in countries of Central Asiaand
M ongolia. In order to do that, fishery laws may haveto be amended to correspond to the
changes in the economy and the privatisation trend in the fisheries industry. In some
countries (M ongolia) there is free access to fishing while elsewhere, due to the lack of
enforcement of the existing fishery laws and regulations, inland fisheries have entered
the grey economy, as the government may not pay sufficient atention to fisheries,
resulting in an increase in illegal fishing New or amended fishery laws and regulations
should have a section specificaly directed toward fish production in the diversity of
water bodies serving irrigated agriculture and resulting from it. The Legd Office of
FAO, Rome, Itay, should be approached for advice on how to undertake such revisions.
The existence of appropriate laws and regul ations would assist in the didogue of fishery
experts, managers and decision makers with other water resource users on planning for,
management and rehabilitation of irrigation systems. This need is a burning issue
particularly in countries of Centra Asiaand M ongolia

45, Further development of inland fisheries in several countries of Asia with arid
climate suffers from poor coordination and monitoring of water resources. A number of
river basins are shared by severd riparian countries. The action of one country may lead
to destabilisation of the existing fishery activities and even harm fish stocks in another
country. The Expert Consultaion recognized as urgent the need to Sandardize methods
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for monitoring fishery resources among the riparian countries to better assess the
impacts on fish stocks of water resource manipulation for irrigation needs. (Appendix
F).

46. Fishery secidists in al countries participating in the Expert Consultation
expressed the need to take part in discussions deding with water resource dloceation,
management, etc. Representation of fishery specidists in planning, management and
decision-making would mean that the interests of fisheries are presented and discussed
a ahighlevd. This has not dways been the case. Such an gpproach would contribute to
better underganding of fishery problems by other users of the same water resource. As
irrigation demands determine the quantities and timing of water discharges, close
collaboration is imperative in decisions regardingwater dlocation and releases.

47.  Where transboundary river/lake basins exist, collaboration among the riparian
countries is essentia for achieving optimal conditions for fisheries development under
constraints of multiple-use of water resources. The Expert Consultation highlighted the
importance of internationa river/lake basin coordinating bodies for internationa
collaboration in aspects of fishery resources development in irrigation water bodies in
the Regon. Where abasin coordinatingbody does not exist, it should be established.

48. The Expert Consultation provided a mechanism for incressing awareness,
highlighting needs for development and bringng expertise in the regon together to
achievethe singemost important goa of optimum utilization of irrigation sy stem water
bodies for fish production to cortribute further to food security in the relatively less
developed and developing pat of the arid world. The Expert Consultation brought
forward the problem of a sharp decline over the last 10 years in fish catches from
irrigation and multi-use reservoirs in a number of countries of Centrd Asia and in
Mongolia The Expert Consultaion noted that in most countries in the Regon fish
stocks in irrigation reservoirs reman underutilized, but tha a clearer picture of the
situation is needed to better undergand the situation and to put forward measures for
improvements. The Expert Consultaion therefore recommended that an FAO ad hoc
Working Party be established as soon as possible to address critical issues as reated to
fisheries in irrigation sysems of arid Asia and to assig in the development of Srateges
for fisheries rehabilitation and further development. It dressed the need to invite
irrigation specidists, such as crop production specidists and engneers, to the meetings
of the ad hoc Working Party, as cross-sectora discussions are essentia for the
successful outcome of such meetings. The Expert Consultaion aso recommended that
other countries of the Regon be included in activities initiated by the present Expert
Consultation.

49.  TheReport was unanimously adgpted on 29 September 2001.
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APPENDIX D

Draft outline proposal for areview of the Kazakhstan fisheries

BACKGROUND

Kazakhstan includes parts of the catchments of the Aral and Caspian sess, the large
lakes Bakhash and Markakol and the Alakol lakes sysem, eight large river basins
including those of rivers Irtysh, Ura and Syr-Darya, and 85 other permanent rivers and
streams, many of which supply water for irrigation. Thetota dischargein theterritory of
K azakhstan amounts to 101 km°’. Water is aso sored in 475 mosly multi-purpose
reservoirs. Thefishery potentid of waters associated with irrigation is underutilized. The
reason for this is a generd decline of fisheries over the last 10 years, after Kazakhdan
initiated the transfer of its economy from a centrdly-planned sygem to a market-
oriented one. The impact of a decrease in government financial support has been
dramatic, resulting in decline in the management and scientific base and in deterioration
of the existing infrastructure, such as hatcheries and fish farms producing stocking
materia for regul ar rel eases into reservoirs. Thedecdinein thefishingindustry, formerly
state owned, has been accompanied by an increase in illegal fishing. Fish consumption
in the country has declined by two thirds to 2.5 kg per caput per annum. Currently the
fisheries in Kazakhstan is lacking lega and economi ¢ mechanisms for rehabilitation and
development.

OBJECTIVE

To develop a management strategy for the rehabilitation of Kazakhstan fisheries,
especidly in thereservoirs and other water bodies of irrigation sy stems.

To be achieved by

Evduation of the state of fish stocks and fisheries in reservoirs and other water bodies of
Kazakhstan. This to cover production, economical, lega and socia aspects

Expected results

e Establishment of an information databank on fish stocks, their level of exploitation,
and current enhancement practices;

Economica analysis of fisheries;

|dentification of legd constrants;

Analysis of socid impacts of the current situation in fisheries;
Recommendations for improvements in fish production;
Suggestions for economic, lega and sociad improvements.

The results will represent an importat g towards improving decision-making on
national and loca leves for the implementation of enhancement strateges, introduction
of new technologies, as well as for the pregparation of programmes of work. The project
will also address the profitability of investment into fishery development and this should
result in atracting private investment. On the whole the project would be a mgor
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stepping stone in the direction of rehabilitation and development of fisheries in
Kazakhstan.

Executive agency

Kazakhstan Scientific and Research Institute of Fishery Industry, Almaty. The Ingitute
has a team of economists, lawyers and ichthyologsts, who have dready initiated the
collection of data, especidly on fishery resources in large reservoirs of the country.
Shortage of funds at present does not adlow the expansion of data collection and analy sis
for the wholeterritory of Kazakhgan. This would bethe mgor objective of the project,
as outlined here.
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APPENDIX E

Draft outline proposal for pilot studies of small-scale aquacultureinirrigation
systems of Central Ada

BACKGROUND

Fish produdion in countries of Centra Asia has recently declined sharply, from
10-12 kg to 1-4 kg per person per year in the year 2000. The main cause has been the
change from a centradly-planned economy to a market-oriented one. While the old
structures of management have largely disgppeared, new structures have not been put in
place, or have not started functioning well. The potentid fish producing cepacity of
numerous water bodies of irrigation sysgems in Central Asiais at present underutilized.
To improve the fish supply to thepeopleit is proposed to execute severd smal-scde
pilot sudies on aguaculture utilization of these water bodies.

OBJECTIVE

To ted in pilot gudies the existing methodologes, and to develop new specific
methodologies where appraopriate, for smal-scale aguaculture production from various
types of irrigation water bodies of Central Asia

To disseminate the information through training programmes and in the form of
manuals.

To be achieved by

Severd pilot studies, e.g.:

e warm water carp pond polyculture in the Yushnogolodno Step irrigation sysem in
Uzbekistan;

e trout cultureinirrigation cands of the Osh Oblast, Kyrgyzsan;

e fishcultureinricefields of the Kyzyl Orda Oblast, Kazakhgan.

Theimplementation of the project would require formation of a group of specidists who
would be responsible for the technica and scientific supervision and execution of the
project. The speciadists would be recruited from Uzbekistan, Kazakhgan and Kyrgyzgan
and the goup would be based in Tashkent in the Interstae Coordination Water
Commission of Centrd Asia (ICWC). When established, the group, with the assigance
of technicad organizations such as FAO, NGO or other gecidized agencies would
prepare adetailed project proposal. In theproject implementation the loca experts of the
goup would be assisted by gecidists from other countries of Asia with advanced
aquaculture experience.

Executive agency

Interstae Coordination Water Commission of the Central Asia, Tashkent, Uzbekistan.
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APPENDIX F

Draft outline proposal for monitoring fishery resourcesin
transboundary river systems modified for irrigation and other demands

BACKGROUND

Some river basins extend over severa countries. Water resource manipulation in an
upsream country may affect a downstream country or countries. Furthermore, fishery
management measures, such as gecies introductions, socking and control of unwanted
fish species, may impact transboundary fish stocks, and in some cases result in reduced
fish production or in intrusion of unwanted fish species. A wanted species introduced
upsream may become unwanted downstream for reasons such as competition with
indigenous fish, or being a vector of a new fish disease. To avoid this, dl riparian
countries in the same river basin need to participate in regular monitoring of the
situation, using standardized methods. T he absence of river or | ake basin cross-boundary
coordination and monitoring is one of the mgor obstacles for achieving sustainability of
fish yieds and hence of fisheries in some irrigation and multipurpose reservoirs in
Kazakhstan. At present, fishery management efforts in one country may be nullified by
action in another riparian country sharingthe same water resource.

OBJECTIVE

To edablish unified methods of monitoring fishery resources in dl riparian countries
sharingthe sameriver or lake basin.

To be achieved by:

e unification of datacollection and regular monitoring;

e wdl-functioning exchange of information on fish gocks and fisheries and of fishery
methodologies, such as hatchery techniques of propagation of seed and stocking
materia, unification of enhancement practices for various types of water bodies
serving irrigation and drainage.

Expected results

e Improved management of fish stocks, i.e. enhanced fish production resulting in
higher yields, and maintaining biodiversity .

e Establishment of a common database on fishery resources for transboundary water
bodies, such asrivers.

e Establishment of regulatory mechanisms for minimizing or prevention of fish losses
resulting from the action of oneriparian country.

e Regular dissemination of information among all riparian countries on the status of
fish stocks and fisheries.

e Devedopment of asystem of rapid response to emergencies so as to prevent mgor
losses to fisheries.
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Executive agency
Kazakhstan Scientific and Research Institute of Fishery Industry, Almaty .

TheInstitute dready has adatabase on fishery resources and fisheries of Kazakhstan and
some nei ghbouring countries. It has contacts with fishery specidists of the nei ghbouring
countries sharing the same catchment rivers. The Institute aso has pecidist manpower
experienced in monitoring of irrigation sy gems, egecidly their irrigation components.



The FAO Expert Consultation was attended by 19 participants, including national
fisheries and irrigation experts from ten countries: China, India, the Islamic Republic
of Iran, Kazakhstan, Kyrgyzstan, Mongolia, Pakistan, the Syrian Arab Republic,
Turkey and Uzbekistan. The presence of irrigation experts made close interaction
possible on common problems, especially in areas where fisheries interests in water
resources have been in conflict with demands from irrigated agriculture. The
presentation of thirteen papers was followed by discussions that addressed the
following: the present use of irrigation systems, including drainage waters, for fish
production; currentfishery management practices inirrigation systems; constraints
to improving fish production in these systems; fish biodiversity; fish stock
enhancement; efficiency of the existing fishery laws and regulations; transboundary
aspects of fish stock management; regional and subregional collaboration; and
some other areas of interest for fisheries in irrigation systems of the arid zone of
Asia. The Expert Consultation concluded with a set of recommendations and
proposals for further action.
This report is a companion to FAO Fisheries Technical Paper No.
irrigation systems of arid Asia
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