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ABSTRACT

Fish farming in the Near East and North Africa Region has been practised for centuries;
however, modern aquaculture began in the late 1920s and has expanded considerably over the
last three decades. Despite the modest production output from the region, aquaculture increased
sixfold in the last decade from 135 000 tonnes in 1997 to just under 850 000 tonnes a decade
later. The main driving forces for such expansion certainly include an increased public health
awareness and interest in fish products and the enactment of enabling policies supported by
research, technology transfer and sector developmental incentives. The region comprises
18 countries and covers an area of about 11.3 million km? with an estimated population of
355 million. Topographically, the region is characterized by vast arid areas that occupy over
75 percent of the total land mass, while arable and permanent croplands makes up less than
6 percent. None of the countries are landlocked, and the combined coastline stretches for
20 100 km. Freshwater is a scarce and valuable resource throughout the region. Five countries in
the region contributed 99 percent of the total regional production in 2007 which was dominated
by finfish. Promotion of an economically sustainable aquaculture industry in the region has been
challenging, particularly with regard to freshwater fish farming. Yet, the region has a great
potential to expand its industry through the employment of suitable and environmentally friendly
technologies. Furthermore, mariculture in the region is still at an early stage, even though in
recent years a growing number of commercial shrimp farms and fish-farming operations using
floating and submerged cages have been established and are encouraging new investments.
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EXECUTIVE SUMMARY

Following centuries of active fishing, a constant increase in fishing capacity and efficiency and
consequently, fishery output, signs of slower growth, stagnation or even a decline in landings have
become evident in many fisheries at a global level. In the Near East and North Africa, the main fished
stocks have reached or appear to be reaching their maximum production; some stocks have even been
overfished and have drastically declined in numbers. Avoiding over-exploitation of fully exploited
resources and rebuilding stocks of endangered species has become a priority, while the remaining
potential for further growth in capture fisheries is only seen in the exploitation of non-traditional
Species.

To meet the increasing global market demand for fish and fishery products, aquaculture has been
foreseen as a parallel and supporting sector for increased aquatic production. However, as aquaculture
has grown, a number of environmental, technical, marketing and economic issues have arisen that
have started to impede its development. Thus, the sector has begun to face many obstacles that
threaten not only its further development, but its overall performance and sustainability.

This review, based on an overview of the social and economic background of the Near East and North
Africa region, looks thoroughly at the general characteristics of the aquaculture sector in the region
and then identifies gaps, needs and opportunities for further aquaculture development based on
environmentally friendly approaches and economically sustainable concepts.

Fish farming in the Near East and North Africa region has been practised for centuries. However,
modern aquaculture began in the late 1920s and has expanded considerably over the last three decades.
Despite the modest production output from the region, aquaculture increased sixfold in the last decade,
rising in terms of volume and value from 135 000 tonnes valued at US$326 million during the baseline
year of 1997 to just under 850 000 tonnes valued at US$1 927 million in 2007.

The main driving forces responsible for the expansion of the sector include an increased public health
awareness and interest in fish products, the enactment of enabling policies driven by the need to
consolidate domestic fish supplies, to compensate for declining capture fishery landings, to strengthen
the livelihoods of rural communities and support food security programmes. Governments in the
region have played an important role in improving the business environment through financing of
applied research projects and motivating private enterprises through enacting incentive legislation,
securing production inputs, creating soft credit lines and dealing with the leasing of aquaculture rights
in open water bodies.

The region comprises 18 countries (the People's Democratic Republic of Algeria, the Kingdom of
Bahrain, the Arab Republic of Egypt, the Islamic Republic of Iran, the Republic of Irag, the Hashemite
Kingdom of Jordan, the State of Kuwait, the Lebanese Republic, Libya, the Kingdom of Morocco, the
Occupied Palestinian Territory, the Sultanate of Oman, the State of Qatar, the Kingdom of Saudi
Arabia, the Syrian Arab Republic, the Republic of Tunisia, the United Arab Emirates and the Republic
of Yemen) which covers an area of about 11.3 million km? with an estimated population of
355 million and a density of 31.5 inhabitants/km?. Illiteracy and unemployment are comparatively
high. Aquaculture has predominantly employed men however, recent income-generating programmes
have focused on supporting opportunities for rural females and their families.

Topographically, the region is characterized by vast arid areas that occupy over 75 percent of the total
land mass, while arable and permanent croplands makes up less than 6 percent. None of the countries
are landlocked, and the combined coastline stretches for 20 100 km. Water is a scarce and valuable
resource restricted to two major river systems, the Nile in the African subregion and the Euphrates-
Tigris system in the Asian subregion.

The top five producers in the region, i.e. Egypt, the Islamic Republic of Iran, Saudi Arabia, Irag and
the Syrian Arab Republic contributed 99 percent of the total regional production in 2007. This



production was dominated by finfish (98 percent), with Nile tilapia (Oreochromis niloticus) at the top
(32 percent), followed by mullets (Mugilidae) (30 percent), cyprinids (24 percent), rainbow trout
(Oncorhynchus mykiss) (7 percent) and other species (7 percent). Over 68 percent of the production
came from brackishwater earthen ponds, while yields from freshwater (mainly ponds, rice fields, cages
and raceways), and marine farming systems (mainly cages) contributed 30 and 2 percent, respectively.
In terms of cultured species, the majority were finfish (33 species), followed by crustaceans (three
species) and molluscan bivalves (two species).

Agquaculture research programmes in the region have focused mainly on production techniques for
ubiquitous and valuable species, on productivity enhancement, on nutrition and production of cost-
effective feeds and to a lesser extent, on genetic improvements. However, despite significant research
in some countries, the region as a whole falls behind in terms of applied research in support of the
industry. In addition, training and extension services to transfer farming know-how and management
practices to farmers are often inadequate and ineffective. Regional and international organizations
have, however, contributed to the capacity-building programmes in the region. These shortcomings
have been recognized, and innovative research plans across the region are expected to focus on the
needs of the sector, engage private farming operations, and address aquaculture diversification using
indigenous and commercial species.

Commercial aquaculture operations have increasingly focused on environmentally responsible
practices to ensure the proper use and conservation of existing natural resources. In this regard,
governments across the region have been enacting regulations and developing guidelines to ensure the
sustainable growth of the sector. With the exception of specialized marine fish feeds, fish feeds are
generally manufactured locally, often with some imported components, but always avoiding the
addition of antibiotics. Except for experimental farming trials, fish and shrimp seed are locally
produced, mainly from small and medium-sized hatcheries, or captured from the wild.

Across the region, the policies governing the use of freshwater are being revisited to some extent in
order to ensure the optimal and rational management of this scarce strategic resource. There is a
general tendency to promote, particularly with reference to the use of freshwater, water-saving
aquaculture practices (e.g. recirculation systems), as well as to strengthen integrated aquaculture
systems to ensure the rational use of natural resources, and to secure further employment and the
social well-being of rural populations. Strategic support is also being given to the development of
mariculture (particularly finfish cage culture and shrimp farming) through the introduction of
technologies, policies and regulations (particularly with regard to licensing and sea leases) that
encourage investment.

Promotion of an economically sustainable aquaculture industry in the region has been challenging,
particularly with regard to freshwater fish farming. Yet, the region has a great potential to expand its
industry through the employment of suitable and environmentally friendly technologies. Furthermore,
mariculture in the region is still at an early stage, even though in recent years a growing number of
commercial shrimp farms and fish-farming operations using floating and submerged cages have been
established and are encouraging new investments. Policy and regulation reforms that have supported
aquaculture development over the past decade, well reflect the recommendations and strategy of the
Bangkok Declaration that was adopted in 2000 following the Conference on Aquaculture
Development in the Third Millennium (20-25 February 2000, Bangkok, Thailand). It appears that the
sector will continue to expand, particularly as new technologies are introduced, and institutional
capacities strengthened.



1. SOCIAL AND ECONOMIC BACKGROUND OF THE REGION
1.1 Scope and context

The review takes as a baseline the data given for the region in the review by El Gamal (2001) that was
published in the Technical Proceedings of the Conference on Aquaculture in the Third Millennium,
which was held in Bangkok, Thailand on 20-25 February 2000 (Subasinghe et al., 2001). It analyses
the major trends in aquaculture development in the past decade, updating the last intermediate Food
and Agriculture Organization of the United Nations (FAQ) review ““Regional Review on Aquaculture
Development 2. Near East and North Africa — 2005 (Poynton, 2006). The current review also
highlights the salient issues, particularly those which have evolved in the last five years, and foresees
ways forward to promote the contributions of aquaculture to food supply, food security, poverty
alleviation and reduced unemployment. Aquaculture development policies and strategies of the
countries in the region are assessed to the extent of which the 2000 Bangkok Declaration (see
Subasinghe et al., 2001) has been adopted and implemented.

Five African and 13 Asian countries are considered in this review. The Near East and North African
region comprises Algeria, Bahrain, Egypt, the Islamic Republic of Iran, Iraq, Jordan, Kuwait,
Lebanon, Libya, Morocco, the Occupied Palestinian Territory, Oman, Qatar, Saudi Arabia, the Syrian
Arab Republic, Tunisia, the United Arab Emirates and Yemen. The review mainly makes general
projections for various issues, and in certain cases, countries are subgrouped according to pertinent
common denominators. Such subgroupings are in most cases in line with grouping systems adopted by
UN agencies.

The Occupied Palestinian Territory (OPT) and Yemen have never submitted official aquaculture data
to FAO. Therefore, their cases are only generally and briefly considered. On the other hand, key
experts approached from some other countries in the region either submitted only general texts or did
not analyse strategic or specific technical issues to the level required by the review. Some countries
provided little information. Thus, in order to assemble data for all 18 countries in the region, the
reviewer consulted other relevant information sources. These included the FAO Fishery Country
Profiles (FCPs), the National Aquaculture Sector Overviews (NASOs), the Prospectus Analysis for
Fisheries and Aquaculture Development (PAFADS), the National Aquaculture Legislation Overviews
(NALOs), and the regional fisheries bodies and networks (i.e. the General Fisheries Commission for
the Mediterranean (GFCM), the Regional Committee on Fisheries (RECOFI), the Information System
for the Promotion of Aquaculture in the Mediterranean (SIPAM) and the RECOFI Regional
Aquaculture Information System (RAIS). Where sufficient information was unavailable, analysis was
restricted to the five-year-old data given in the previous regional review of Poynton (2006). Some new
issues that have not been addressed in previous reviews but for which no comprehensive and accurate
regional data could be collected were not considered in this review.

1.2 Geography and demography

The Near East and North Africa region lies at the juncture of Asia and Africa and of the
Mediterranean Sea and the Indian Ocean. The region stretches horizontally over 16 longitudes,
from 27° 07' N and 63° 14' E in the East to 27° 39' N and 13° 10' W in the West, and vertically over
six latitudes, from 39° 46' N and 44° 36' E in the North to 12° 06' N and 53° 18' E in the South. It
occupies a land area of about 11 225 588 km2 and accommodates approximately 355 million
inhabitants (as of 2007). The region comprises 18 countries, none of which is landlocked. It looks
eastward at the Indian Ocean; westward at the Red Sea, Mediterranean Sea and Atlantic Ocean;
southward at the Arab Sea and northward at the Mediterranean Sea. The countries are geographically
grouped under two subregions: the North African subregion, comprising Algeria, Egypt, Libya,
Morocco and Tunisia; and the Southwestern Asian subregion, comprising Bahrain, the Islamic
Republic of Iran, Irag, Jordan, Kuwait, Lebanon, the Occupied Palestinian Territory, Oman, Qatar,
Saudi Arabia, the Syrian Arab Republic, the United Arab Emirates and Yemen (Table 1).



Table 1: Countries and territories of the two subregions and sub-subregions of the Near East and
North Africa region.

Southwestern Asian subregion

North African subregion

Middle East Arab Peninsula

Algeria Iraq Bahrain Iran (Islamic Rep. of)
Egypt Jordan Kuwait
Libya Lebanon Oman
Morocco Occupied Palestinian Territory Qatar
Tunisia Syrian Arab Republic Saudi Arabia

United Arab Emirates

Yemen

The countries of the Near East and North Africa region range greatly in size and population. Algeria is
the largest (slightly over 2.38 million km?), followed by Saudi Arabia (2.15 million km?), while
Bahrain is the smallest (approximately 741 km?), followed by Qatar (11 586 km?). Egypt is the most
populous (just under 77 million inhabitants), followed by the Islamic Republic of Iran (over 71 million
inhabitants), while Bahrain is the least populous (around 0.75 million inhabitants), followed by Qatar
(0.86 million inhabitants). Population density ranges across the region by two extremes: from about
1 013 inhabitants/km? in Bahrain to less than 3.5 inhabitants/km? in Libya. The Occupied Palestinian
Territory and Oman represent slightly closer extremes with 530 and 10.5 inhabitants/km?, respectively,
while most countries have a population density of between 14 and 343 with a regional average of
31.5 inhabitants/km?.

Table 2 summarizes some demographical indicators of the region. The average sex ratio
(males/females) in 2007 was about 1.213. The total fertility rates have fallen in the majority of the
countries in the region. National fertility rates in the region range from a low of 1.87 in Tunisia to
highs of 4.3, 5.06 and 5.7 in Iraq, the Occupied Palestinian Territory and Yemen, respectively.

Table 2: Major demographic and social data on Near East and North Africa region in 2007.

Total Projected Ave. pop. % urban Urban Population/h Total
population population growth rate (2007) growth rate  aarableand fertility rate
(millions) (millions) (%) (2005-2010) permanent (2007)
(2007) (2050) (2005-2010) crop land

Algeria 33.900 49.50 15 65 25 0.9 2.39
Bahrain 0.751 1.16 13 97 1.9 1.2 2.28
Egypt 76.900 125.90 1.8 43 2.3 7.3 3.02
Iran IR 71.200 101.90 13 68 21 0.9 2.03
Iraq 30.300 63.70 24 67 23 0.4 4.30
Jordan 6.000 10.20 21 83 25 14 3.15
Kuwait 2.800 5.30 25 98 25 15 2.27
Lebanon 3.700 4.70 11 87 1.2 0.4 221
Libya 6.100 9.60 1.9 85 2.2 0.1 2.75
Morocco 32.400 46.40 14 60 2.5 11 2.59
OPT 3.900 10.10 31 72 33 2.0 5.06
Oman 2.700 5.00 2.2 72 2.2 12.2 3.23
Qatar 0.857 1.33 1.0 96 2.0 0.3 281
Saudi Arabia 25.800 49.50 24 81 2.6 0.5 3.62
Syrian Arab
Republic 20.000 35.90 24 51 2.8 0.9 3.11
Tunisia 10.300 12.90 1.0 66 1.6 0.5 1.87
UAE 4.800 9.10 2.3 77 2.3 0.5 2.36
Yemen 22.300 59.50 31 28 4.6 57 5.70
Near Eastand 354.708 601.69 1.834 60.2 247 - 3.01
North Africa region
WORLD 6 615.9 9075.9 1.1 50 2.0 -- 2.56
More developed 12175 1236.2 0.2 75 05 - 158
countries
Less developed 5398.4 7839.7 13 44 25 - 2.76
countries
Least developed 795.6 1735.4 23 28 4 - 474
countries
% Region/world 5.36 6.67 1.667 1.2 1.235 -- 1.18

Source: United Nation Population Fund, 2009.

The average population growth rate calculated for the period 2005-2010 is somewhere between the
range of 1.0 percent in Qatar and Tunisia and 3.1 percent in the Occupied Palestinian Territory and



Yemen. The weighted average growth rate for the whole region is 1.834 percent. The projected
population of the region in 2050 is about 600 million. The population of the Near East and North
Africa region is young, with almost 39 percent below the age of 15, with the average age being under
20 years old.

Except for Yemen and Egypt, where only 28 percent and 43 percent of the population, respectively,
live in urban areas, more than half the populations of the rest of the countries of the region reside in
urban areas — 51 percent and 60 percent in the Syrian Arab Republic and Morocco to 98 percent,
97 percent and 96 percent in Kuwait, Bahrain and Qatar, respectively. During the period 2005-2010,
an evident trend of expansion in urban societies in the region emerged, with rates exceeding average
population growth rates, starting at 1.2 percent against the 1.1 percent in Lebanon and reaching a peak
of 4.6 percent against 3.1 percent in Yemen. This is not attributed to high population growth rates
within urban societies themselves, but to the increasing tendency of youth from rural areas to migrate
into major cities and towns in search of higher education, employment and better infrastructure.

The monitoring of the millennium health and education development goals in the countries of the Near
East and North Africa region showed slight, moderate to satisfactory tendencies towards improvement
of relevant indicators at different levels during the period 1998-2007. Table 3 summarizes actual
indicators measured or estimated for 2007. Births among young women seem to have remained very
high in Yemen and the Occupied Palestinian Territory (86 and 77 per 1 000, respectively); high in
Oman, Egypt and Irag (41, 38 and 37, respectively), moderate in Saudi Arabia, the Syrian Arab
Republic, Jordan, Lebanon, Morocco and Kuwait (30, 30, 25, 25, 23 and 22, respectively) and low in
Qatar, the United Arab Emirates, Bahrain, the Islamic Republic of Iran, Algeria, Libya and Tunisia
(18, 18, 17, 17,7, 7 and 7, respectively).

Table 3: Indicators of the millennium health and education development goals in the countries of the
Near East and North Africa region in 2007.

Reproductive, health and mortality indicators Indicators of education
Births Mortality Life Expectancy Primar Secondar
per 1 000 Infant total Under-5 M/F Y Y % llliterate
: B enrolment enrolment
women aged | per 1000 live | estimates for M/F (gross) M/F (gross) M/F (>15yr) M/F
15-19 births 2007 g g

Algeria 7 31 35/31 70.8/73.6 116/107 80/86 20/40
Bahrain 17 12 15/15 73.8/76.6 105/104 96/102 na?
Egypt 38 31 38/31 68.8/73.3 103/98 90/84 17/41
Iran IR 17 28 32/31 70.0/73.3 100/122 83/78 17/30
Iraq 37 83 109/102 59.4/62.3 108/89 54/35 16/36
Jordan 25 20 23/21 70.9/74.1 98/99 87/88 5/15
Kuwait 22 10 11/11 75.7/80.1 99/97 92/98 6/9
Lebanon 25 19 2717 70.8/75.2 108/105 85/93 n.a.
Libya 7 17 18/18 72.4177.1 108/106 101/107 7124
Morocco 23 32 44/30 68.6/73.1 111/99 54/46 34/60
OPT 7 18 23/18 71.7/74.9 89/88 96/102 3/12
Oman 41 14 16/15 73.6/76.7 84/85 89/85 13/26
Qatar 18 10 13/11 72.1/76.9 106/106 101/99 n.a.
Saudi Arabia 30 19 25/17 71.0/75.0 91/91 91/91 13/31
Syrian Arab 30 16 20/16 72.4/76.1 127/121 70/65 14/26
Republic

Tunisia 7 19 23/20 72.0/76.2 112/108 74/80 17/35
UAE 18 8 9/8 77.3/82.0 77.3/82.0 62/66 11/12
Yemen 86 60 83/75 61.1/63.9 102/72 64/31 27165
World 53 53 80/77 64.2/68.6 -- -- 13/23
More dev. - 7 109 725/79.8 - - -
countries

Less dev. - 58 87/85 62.7/66.2 - - -
countries

Least dev. - 92 155/144 51.4/53.2 - - -
countries

Source: United Nations Population Fund, 2009.
n.a. = not available.

Excluding the transitional and inconvenient but unusual circumstances prevailing in Iraqg, infant
mortality per 1 000 live births and estimated under five mortality in 2007 ranged from: moderately low



in the United Arab Emirates, Kuwait, Bahrain, Qatar, Oman, Libya and the Syrian Arab Republic; to
moderate in the Occupied Palestinian Territory, Tunisia, Jordan, Lebanon, Saudi Arabia, the Islamic
Republic of Iran, Algeria, Egypt and Morocco; to high (slightly exceeding the world average) in
Yemen. Life expectancy was rather low (round 60 years) in Iraq and Yemen, while it fluctuated
between 70 and 82 years in the rest of the region.

1.3 Socio-economic background of the region

Fortunately, the migration of young workers from rural villages into larger cities has not so far
drastically affected the exploitation of properly irrigated and permanent cropped lands, while scarce
labour is certainly an issue in rainfed arable areas. However, if the current influx of younger members
of the population into the cities continues in the coming few decades, the agricultural sector as a whole
will clearly suffer. In this respect, to minimize migration into urban areas governments in the region
have more or less planned to upgrade infrastructure and promote further investments that will provide
new employment opportunities in rural areas. Currently, rural populations are concentrated in
agricultural areas in comparatively moderate densities ranging from 10 persons/km? in Libya to
1 220 persons/km? in Oman. See Table 4 for 2007 gross domestic product (GDP) figures across the
region.

The three distinctive categories of economy that emerge in the region are as follows:

e Resource-poor labour-abundant (RPLA): Egypt, Jordan, Lebanon, Occupied Palestinian
Territory, Morocco and Tunisia.

e Resource-rich labour-abundant (RRLA): Algeria, the Islamic Republic of Iran, Iraq, the Syrian
Arab Republic and of Yemen.

e Resource-rich labour-importing (RRLI): Bahrain, Kuwait, Libya, Oman, Qatar, Saudi Arabia
and the United Arab Emirates.

Table 4. Gross domestic product (GDP) in 2007 in the countries of the Near East and North Africa
region.

RRLI Economy RRLA Economy RPLA Economy
Population GDP National . National - National .
Country - e Per capita Per capita Per capita
(million) (USS$ billion) GDP GDP GDP
ilion) | CPP (US| itiiony | CPP(USH) | (itiion) | PP (USH)

Algeria 33.9 1343 - - 1343 3962 - -
Bahrain 0.8 18.5 18.5 24 597 - - - -
Egypt 76.9 137.5 - - - - 1375 1788
Iran IR 71.2 290.0 - - 290 4073 - -
Iraq 30.3 213 - - 21.3 703 - -
Jordan 6.0 17.0 - - - - 17 2834
Kuwait 2.8 112.0 112.0 39897 - - - -
Lebanon 3.7 24.7 - - - - 24.7 6 667
Libya 6.1 62.7 62.7 10 273 - - - -
Morocco 324 75.2 -- -- -- -- 75.2 2322
OPT 3.9 4.9 - - - - 49 1267
Oman 2.7 416 41.6 15 422 - - - -
Qatar 0.9 71.0 71.0 82 896 - - - -
Saudi

- 25.8 383.6 383.6 14 870 - - -
Arabia
Syrian Arab 200 402 - - 402 2010 -
Republic
Tunisia 10.3 35.6 - - 35.6 3458
UAE 48 198.7 198.7 41 396 - - - -
Yemen 22.3 24.7 -- - 24.7 1110 --
Total 354.708 16934 888.1 - 510.5 - 294.9 -
Average 4774 20 267 2873 2215

Source: for GDP figures — United Nations Statistics Division, National Accounts Main Aggregated Database.

The aggregate gross domestic product (GDP) at current (2007) prices in the region was estimated to be
about US$1 693 billion, ranging from a subtotal of US$295 billion in the group of RPLA countries, to
US$510 billion in the group of RRLA countries and to US$888 billion in the group of RRLI countries,



with a weighted average of per capita GDP of the three distinctive economies in the region of
US$2 215, US$2 873 and US$20 267 respectively, and a general average for the whole region equal to
US$4 774.

As to individual countries of the Near East and North Africa region, the economies range from being
very poor (such as Yemen and the Occupied Palestinian Territory) to extremely wealthy (most of the
Gulf Cooperation Council [GCC] countries). The three largest regional economies in 2007 were Saudi
Arabia (US$383 billion), the Islamic Republic of Iran (US$290 billion) and the United Arab Emirates
(US$199 billion). In regards to per capita GDP, the highest ranking countries were Qatar (US$82 896),
the United Arab Emirates (US$41 396) and Kuwait (US$39 897), while the lowest-ranking were
Yemen (US$1 110) and the Occupied Palestinian Territory (US$1 267).

During 2007, the Near East and the North Africa region experienced an average growth of 5.7 percent.
This was the fifth year in a row in which the region grew at a rate higher than 5 percent (see Table 5),
exceeding the levels reached in the 1990s and early 2000s. This performance occurred within the
context of an external environment marked by three major developments: a continued rise in the price
of hydrocarbons, turbulence in international financial markets and a sharp rise in the price of non-oil
commodities, especially food stuffs. These developments have affected the various countries of the
region in different ways, according to the scale and stability of their economies and their level of food
self-sufficiency.

Table 5: Real national and per capita gross domestic product (GDP) growth in countries of the
Near East and North Africa region (1996-2007).

Real GDP growth 1996-2007 Real GDP per capita growth 1996-2007
(% per year) (% per year)
Region/economic groups/country 96-99 2000-04 2005 2006 2007 96-99  2000-04 2005 2006 2007
Near East and North Africa region n.a. 4.6 5.8 5.8 5.7 n.a. 2.6 3.8 3.7 3.6
Region (excluding Iraq) 3.6 49 5.8 5,8 5.7 1.6 3.0 3.9 3.8 3.7
By resource-based classification
Resource-poor, labour-abundant 4.9 4.2 3.7 6.3 5.4 3.1 2.6 2.2 4.6 3.8
Egypt 5.6 3.9 44 6.8 7.1 37 2.0 2.6 4.9 5.2
Jordan 2.9 5.6 7.1 6.3 6.3 0.3 31 4.7 3.9 3.6
Lebanon 2.8 4.2 1.0 0.0 1.0 1.2 2.8 -03  -13 -0.2
Morocco 4.4 438 24 8.0 2.3 2.8 35 14 6.7 1.3
Tunisia 5.9 4.6 4.0 5.3 6.3 4.5 3.6 2.9 4.3 5.2
Resource-rich 3.2 5.1 6.5 5.7 5.8 1.1 3.0 4.4 34 35
Resource-rich, labour-abundant 5.3 4.1 4.7 4.5 5.7 3.2 3.2 3.2 3.2 3.2
Algeria 34 4.3 5.1 1.8 3.0 1.8 2.8 35 35 15
Iran IR 3.8 5.7 4.6 5.9 7.6 2.2 4.2 3.2 3.2 5.7
Iraq n.a. -22.5 -0.7 6.2 2.8 n.a. -25.0 40 -40 -0.3
Syrian Arab Republic 4.4 3.9 4.5 51 3.9 1.7 1.4 2.1 2.1 15
Yemen 4.9 4.3 5.6 3.2 3.1 15 11 2.3 0.2 0.1
Resource-rich, labour-importing 2.9 5.1 7.3 6.2 5.8 0.1 2.2 4.3 3.2 2.8
Bahrain 4.0 5.6 7.9 6.5 6.6 0.8 35 5.8 4.4 45
Kuwait 1.2 6.8 115 64 4.6 -2.7 35 8.3 4.0 24
Libya 1.0 3.8 6.3 5.6 5.4 -0.9 1.8 4.2 3.6 34
Oman 2.9 4.6 5.6 7.0 6.9 0.4 35 4.3 5.1 4.6
Qatar 12.0 9.1 9.2 10.3 14.2 74 3.7 3.7 5.4 37
Saudi Arabia 2.1 3.7 6.1 43 4.1 -0.3 1.2 34 1.8 1.6
UAE 5.2 7.6 8.2 9.4 7.7 -0.6 0.4 2.3 2.1 0.5
By oil-trade group
Qil-exporting countries 35 4.9 6.2 5.8 6.0 15 2.9 4.1 3.7 3.8
(excluding Iraq)
Oil-importing countries 4.2 4.7 3.0 5.6 3.4 25 3.3 18 43 22

(excluding OPT)

Source: World Bank, 2009.
n.a. = data not available.

1.4 Main sources of livelihood and the importance of aquaculture
The fossil fuels energy sector is the backbone of the economy in resource-rich, labour-importing

(RRLI) countries and one of the most important components in some resource-poor, labour-abundant
(RRLA) countries. In 2007, the revenues derived from the fuels sector (in US$ billion) were 3.9 in the



Syrian Arab Republic, 8.4 in Egypt, 11 in Bahrain, 16.2 in Oman, 35.6 in Irag, 39.9 in Libya, 40.7 in
Qatar, 59 in Algeria, 62.8 in Kuwait, 63 in the Islamic Republic of Iran, 75.6 in the United Arab
Emirates and 230.6 in Saudi Arabia. In most RRLA and all RPLA countries, the agriculture, industry,
tourism, services and/or mining sectors almost uniquely sustain the economy. Industries of the Middle
Eastern region include oil and oil-related products, agriculture (including cotton, cattle and dairy),
textiles and leather products. Banking is also an important sector in some of the economies, especially
in the case of the United Arab Emirates and Bahrain. With the exception of Egypt and Lebanon,
tourism has been a relatively underdeveloped area of the economy. In recent years, however, countries
such as Tunisia, Morocco, the United Arab Emirates, the Syrian Arab Republic, Bahrain and t Jordan
have begun attracting greater numbers of tourists by improving tourist facilities and policies.

Unemployment is notably high in the region, particularly among young people between 15 and
29 years of age, a group that demographically represents 30 percent of the region’s total population.
According to the International Labour Organization (ILO), the total regional unemployment rate in
2007 was 13.2 percent (World Bank, 2009) and among youth it is as high as 25 percent.

The participation rate of women in the labour force is particularly low. As a consequence, the region
shows the largest gender gap in its employment records. In 2007, the employment to population ratio
for men was 67 percent however, it was only 22 percent for women. Many women, particularly those
working in the agricultural sector in rural societies, are self-employed.

The contribution of aquaculture, per se, to the regional GDP is still insignificant. National financial
and economic calculations do not devote special attention to aquaculture in their statistics. Capture
fishery together with aquaculture is in most cases, incorporated with agricultural data. The share
of agriculture exports and imports (including fisheries and aquaculture) in the regional GDP varied
from lows of 1.7 percent in Qatar to highs of 5.8 percent in the Syrian Arab Republic and 12.8 percent
in Jordan (2006 data) (Table 6). It should be noted that the lower figures do not necessarily reflect
small quantities in terms of absolute value, rather they may reflect the relative importance of the
agricultural sector in the economic and commercial balance of a given country.

Table 6: Share of agriculture, fishery and forestry imports and exports in gross domestic product
(GDP) of countries of the Near East and North Africa region.

Imports/Total GDP (current) | Exports/Total GDP (current)

1999-2001 2004 2005 2006 1999-2001 2004 2005 2006
Algeria 55 55 4.4 4.0 0.1 0.1 0.1 0.1
Bahrain 55 55 4.5 3.8 0.5 0.7 0.5 0.6
Egypt 4.7 5.2 5.6 4.6 0.6 1.7 1.4 11
Iran IR 3.2 2.3 2.0 1.8 1.0 1.0 1.1 1.3
Iraq 7.9 9.1 9.2 6.1 0.1 0.4 0.1 0.0
Jordan 11.8 14.6 134 12.8 3.8 53 55 5.2
Kuwait 4.0 2.2 2.0 2.0 0.2 0.1 0.1 0.1
Lebanon 8.1 8.2 7.7 7.3 0.9 1.3 1.4 1.3
Libya 4.0 4.0 3.2 2.3 0.1 0.1 0.1 0.0
Morocco 5.2 4.6 4.8 4.4 4.4 33 4.3 4.0
OTP n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Oman 6.4 5.2 3.8 3.6 25 2.1 1.7 1.3
Qatar 2.4 1.6 1.8 1.7 0.1 0.1 0.1 0.0
Saudi Arabia 3.3 3.1 3.1 3.0 0.2 0.4 0.4 0.4
Syria 5.4 6.8 7.0 5.1 3.7 44 39 5.8
Tunisia 4.9 5.5 5.4 5.4 2.9 4.2 4.2 4.9
UAE 5.0 55 3.0 4.8 1.6 1.6 2.0 1.1
Yemen 9.5 9.1 8.8 7.9 1.1 1.4 1.6 15

Source: FAO, 2010.
n.a. = data not available.

Rough calculations and estimations of fisheries' contribution (capture fishery and aquaculture
combined) to GDP in countries of the Near East and North Africa region show that the fisheries share
is generally low, ranging from < 0.1 up to 3 percent. The countries of the region can be grouped into
three groups: a) those with a contribution of 3 to 1 percent (e.g. Morocco, Egypt, Tunisia); b) those
with a contribution of 1 to 0.1 percent (e.g. Bahrain, the Islamic Republic of Iran); and c) those with a



contribution of less than 0.1 percent (e.g. Kuwait, Oman, Qatar, Saudi Arabia, the Syrian Arab
Republic, the United Arab Emirates, Yemen). It is worth mentioning that the Near East and North
Africa region make relatively little use of international capital markets. In 2007, gross financing from
international capital markets was US$16 billion (1.7 percent of GDP), the lowest among all
developing regions.

In relation to improving the business environment, in 2007 and 2008, the Near East and North Africa
region continued to make important business reforms, with two-thirds of its economies reforming. The
region, once known to have exerted restrictive entry barriers, was marked by bold reforms in three
countries Saudi Arabia, Tunisia and Yemen), which eliminated the minimum capital requirement for
starting a business. Jordan reduced its requirements by 96 percent in 2008, Yemen launched a “one-
stop-shop” to make it easier to start a business, and Egypt’s property registry reform led to an increase
in title registrations and a 39 percent increase in revenues from property registration. For the region in
general, property registration takes about 37 days from beginning to end, a period considerably lower
than that recorded in other regions (e.g. East Asia and the Pacific — 113 days; Europe and Central Asia
— 59 days; Latin America and the Caribbean — 66 days; South Asia — 106 days; and sub-Saharan
Africa — 97 days).

Egypt, the leading aquaculture producer in the region, has seen its aquaculture production increase
exponentially over the last ten years, such that the sector now (2007) contributes over 60 percent of the
overall value of national fish production. Even so, the contribution of fisheries and aquaculture to the
Egyptian agricultural economy has not reached 7 percent in terms of product value, nor has it
exceeded 8.5 percent in terms of net income (Table 7).

Table 7: Contribution of the fishery subsector to the Egyptian national agricultural sector in 2007.

Item Value (million US$) % Production inputs (million US$) % Net income (million US$) %
Plant production 15710 57.6 2391 345 13318 65.5
Animal production 9661 354 4377 63.2 5284 25.9
Fish production 1893 6.94 161 2.3 1731 8.5
Total 27 263 100 39638 100 20333 100

Source: GAFRD, 2009.

With regard to nutrition, fish in general is an important source of protein in the Arab Republic of
Egypt, providing 6.5 g/capita/day of animal protein. The dietary value of fish becomes even higher
when the nutritional and health value of fish protein is considered (Table 8).

Table 8: Food balance sheet in the Arab Republic of Egypt in 2002 and 2005 (per capita supply/day).

Products Weight (g) | Calories | Protein (g) | Fat (q)

2002 2005 2002 2005 2002 2005 2002 2005
Plant products 1634.8 1798.6 3630 4080 94.6 94.1 45.3 68.5
Animal products 300.0 3225 300 312 22.4 219 18.6 19.1
Fish products 34.2 35.1 30 31 6.4 6.5 0.6 0.7
Total 1969.0 2156.2 3960 4423 123.4 122.5 64.5 88.3

Source: GAFRD, 2009.
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2. GENERAL CHARACTERISTICS OF THE SECTOR
2.1 Status and trends

Agquaculture in the Near East and North Africa region dates back to 3000-2500 BC. However, modern
aquaculture started in the late 1920s, with modern farming practices becoming evident in the 1950s
and real development and expansion taking place throughout the last three decades.

2.1.1 Production volume

Aqguaculture production in the region increased progressively during the ten-year period from 1998 to
2007. Its yield of 135001 tonnes in the baseline year 1997 rose to 845 127 tonnes in 2007. The
contribution of the countries of the Near East and North Africa region to the total production varied
widely, ranging from nil to a few hundred thousand tonnes. Table 9 presents the production volumes
of the different countries from 1997 to 2008.

Despite the modest production output from the region and the comparatively moderate average annual
growth rate of (13.55 percent) registered over the last 18 years (1990-2007), the last decade 1997—
2007 witnessed an increase of over sixfold (6.26) in production volume with a high average annual
growth rate of 20.13 percent. This late increase manifests a remarkable acceleration in growth within
the last ten-year period of over 48.56 percent.

An analysis of aquaculture production by region on a global basis for the same period (1997-2007)
shows that the average annual rate of growth achieved in the Near East and North Africa region ranks
first globally and significantly exceeds that of the second-ranked region (sub-Saharan Africa), which
achieved a growth rate of 14.17 percent (Table 10).

At the country level, the average annual rate of growth of aquaculture production during the period
1997-2007 varied from a negative value of -3.47 percent in Morocco to a positive value of
22.18 percent in Egypt. Some countries that had limited production only lasting a few years, registered
two further extremes: the United Arab Emirates demonstrated during a four-year period (2003-2007) a
negative value of -29.44 percent, while Qatar demonstrated a positive annual rate of growth of
80.91 percent over a two-year period (2005-2007) (Table 11). It is worth noting, however, that the
overall production of Qatar remains relatively contained compared to most of the other countries in the
region.

The increase in total aquaculture production within the region can be attributed firstly to the massive
growth of Egyptian aquaculture, and secondly to the four other major producers in the region (the
Islamic Republic of Iran, Irag, Saudi Arabia and the Syrian Arab Republic).

The contribution of aquaculture to the total fishery production increased almost exponentially during
the study period, rising from 5.76 percent in 1997 to 24.88 percent in 2007 (Figure 1). This
demonstrates the rising tendency of aquaculture production to compensate for the declining catches
from capture fishery and/or the ability of the sector to help satisfy increasing demand, firstly, in
domestic markets, and secondly, in international markets.



Table 9: Aquaculture production in the Near East and North Africa region by country for the period 1997-2008 (tonnes).

Country 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Algeria 322 283 250 351 454 476 417 586 368 288 405 2781
Bahrain 0 1 3 12 0 3 4 8 3 2 1 2
Egypt 85704 139 389 226 276 340093 342 864 376 296 445181 471535 539 748 595 030 635516 693 815
Iran IR 30279 33237 31800 40 550 62 550 76 817 91714 104 330 112 001 129 708 158 789 154 979
Iraq 3400 7 500 2183 1745 2000 2000 2000 13947 17 941 14 867 15810 19 246
Jordan 200 293 515 569 540 515 650 487 561 560 509 540
Kuwait 204 220 264 376 195 195 366 375 327 568 348 360
Lebanon 300 400 300 400 300 790 790 790 803 803 803 803
Libya 100 100 100 100 100 - - 288 388 388 240 240
Morocco 2329 2161 2793 1889 1403 1670 1538 1718 2257 1161 1636 1399
Oman - 13 0 0 0 0 352 515 218 146 175 120
Qatar 2 0 0 0 1 0 0 0 11 36 36 36
Saudi Arabia 4690 5101 5620 6 004 8218 6744 11824 11172 14 375 15 586 18 497 22 253
the Syrian

Arab 5596 7233 6079 6797 5880 59088 7217 8682 8533 8902 8425 8 595
Republic

Tunisia 1875 1842 1095 1553 1868 1980 2 086 2308 2603 2634 3367 3328
UAE 0 0 0 0 0 0 2300 570 570 570 570 1206

Source: FAO, 2010.

Table 10: The average annual rate of growth in aquaculture production volume in the Near East and North Africa in comparison with other regions of the
world in 1997-2007.

Production volume (tonnes) | Average annual rate of growth (%6)
1990 1997 2007 2008 1990-2007 1997-2007 1990-2008 1997-2008
Near East & North Africa 97 435 135 001 845 127 909 703 13.55 20.13 13.21 18.94
Sub-Saharan Africa 17 184 47 497 178 680 238877 14.77 14.17 15.75 15.82
Latin America & the Caribbean 191 536 670 782 1667 622 1760 953 13.58 9.53 13.12 9.17
Asia and Pacific (excl. China) 4 306 810 6112 708 12 599 342 13737 901 6.52 7.50 6.66 7.64
Asia and Pacific (incl. China) 10 789 212 24 143 895 44019 617 46 473 845 8.62 6.19 8.45 6.13
Europe 1622 069 1804 697 2514782 2518 614 2.61 3.37 3.47 3.08
North America 356 664 320 007 677 808 644 213 3.85 2.69 3.34 1.97
Global 13074 100 27321879 49903 636 52 546 205 8.20 6.21 8.03 6.13

Source: FAO, 2009, 2010.
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Table 11: The average annual rate of growth of aquaculture production in the countries of the
Near East and North Africa region during the period 1997-2007 (production volume in tonnes).

Country Starting volume 1997 Ending volume 2007 Number of years Average annual rate of growth (%)
Egypt 85 704 635516 10 22.18
Iran IR 30279 158 789 10 18.02
Saudi Arabia 4 690 18 497 10 1471
Iraq 3400 15810 10 16.61
Syrian Arab 5596 8 425 10 418
Republic

Tunisia 1875 3367 10 6.03
Morocco 2329 1636 10 -3.47
Lebanon 300 803 10 10.35
UAE? (2 300) 570 4 -29.44
Jordan 200 509 10 9.79
Algeria 322 405 10 2.32
Kuwait 204 348 10 5.49
Libya 100 240 10 9.15
Oman* (352) 175 4 -16.03
Qatar? (11) 36 2 80.91
Bahrain (1) 1 9 0.00
TOTAL 135 001 845 127 10 20.13

Source: FAO 2009, 2010.
L Figures for the United Arab Emirates and Oman refer to the real production starting year 2003.
2 Figures for Qatar refer to the production starting year 2005.
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Figure 1: Share of aquaculture in the total fishery production in the Near East and North Africa region

(1997-2008).
Source: FAO, 2010.

In 2007 and at the country level, the contribution of aquaculture to the total fisheries production varied
widely from almost nil in Bahrain, Oman and Yemen to about 63 percent in Egypt (Table 12).

In 2007, the top five producers in the region contributed 99 percent of the regional aquaculture
production volume. Egypt came first, contributing 75.2 percent of the total, the Islamic Republic of
Iran second with 18.79 percent, followed by Saudi Arabia with 2.19 percent, Iraq with 1.9 percent and
the Syrian Arab Republic with 1 percent. All other countries produced less than 1 percent of the total
aquaculture production (Figure 2). The production volumes for the top five countries in the region in
2007 were 635 516, 158 789, 18 497, 15 810 and 8 425 tonnes, respectively.
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Table 12: The share of aquaculture in the total fisheries production of countries of the Near East and
North Africa region in 2007.

Total fisheries 2007 Aquaculture 2007 Agquaculture share of fisheries production (%)

Algeria 148 842 405 0.3

Bahrain 15013 1 0.01

Egypt 1008 008 635516 63.1

Iran IR 562 424 158 789 28.2

Iraq 73589 15 810 215

Jordan 1015 509 50.1

Kuwait 4721 348 7.4

Lebanon 4614 803 17.4

Libya 32163 240 0.7

Morocco 894 455 1636 0.2

Oman 151 834 90 0.06

Qatar 15 226 36 0.2

Saudi Arabia 88 410 18 410 20.8

Syrian Arab

Republic 17 881 8425 47.1

Tunisia 106 561 3367 3.2

UAE 87570 570 0.6

Yemen 179 916 n.a. --

Total 3392243 844 95 24

Source: FAO, 2009.
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Figure 2: Contribution of major aquaculture producers to the regional production, 2007.
Source: FAO, 2010.

Cultured aquatic species have always been dominated by finfish, whereas, crustaceans and molluscs
have been minor components. Cyprinids (i.e. Chinese carps), then tilapias (i.e. Nile tilapia,
Oreochromis niloticus), and grey mullets (i.e. flathead grey mullet, Mugil cephalus), have dominated
aquaculture production in the Near East and North Africa for decades. The beginning of the last ten-
year period (1998-2007) witnessed a remarkable increase in production volume of both Nile tilapia
and flathead grey mullet that placed them as first and second, respectively, in the list of species being
cultured (Figure 3). In addition, a few finfish species were cultured for the first time in the second half
of the period under consideration. These included the jacks (Caranx spp.), Atlantic bluefin tuna
(Thunnus thynnus) and catfishes (Ictalurus spp.), the contribution of which is expected to be more
significant in the near future. It is worth mentioning that the farming of amphibians, reptiles or aquatic
plants has never been practised in the region.
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Figure 3: Contribution of major fish species to aquaculture production in the Near East and North
Africa region (1990-2008).
Source: FAO, 2010.

In 2007, aquaculture production was dominated by finfish (just under 98 percent), whereas crustaceans
contributed 2 percent and molluscs only 0.1 percent. With the exception of a tiny production of
ornamental fish species, almost the entire output was used for food. Nile tilapia, flathead grey mullet
and cyprinids (Chinese carps) contributed to almost the entire aquaculture production (with 32, 30 and
28 percent, respectively), with rainbow trout (Oncorhynchus mykiss) contributing an additional
7 percent of the total production volume. Crustaceans were dominated by the Indian white prawn
(Feneropenaeus indicus). The tiny production of molluscs was mainly shared by the Mediterranean
mussel (Mytilus galloprovincialis) and the Pacific oyster (Crassostrea gigas) (Figure 4).

M Nile tilapia 32%
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@ Rainbow trout 7%

9 Cyprinids (others) 13%

T R R

P

&I Silver carp 7%
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1 Grass carp 2%
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Figure 4: Proportion of major cultured aquatic species in the total production volume in the Near East

and North Africa region in 2007.
Source: FAO, 2010.
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The over sixfold increase in aquaculture production in 2007 in comparison with the baseline year 1997
is attributed firstly, to expansion in the culture of grey mullets, and secondly, to the growth in
production of Nile tilapia. The mudfish (Clarias anguillaris), the North African catfish (Clarias
gariepinus) and the rainbow trout showed the highest relative increment in production output,
followed by crustaceans, but with their moderate absolute outputs, these added only a little to the total
regional production (Table 13).

Table 13: Total production increment of major cultured species from 1997 to 2007 in the Near East

and North Africa region.

N . - Output in Output in
Common name Scientific name Native/Exotic 1997 (tonnes) 2007 (tonnes) Increment 1997/2007
Nile tilapia Oreochromis niloticus N, E 34 241 269 860 7.9
Flathead grey mullet Mugil cephalus N 16 519 252 898 15.3
Common carp Cyprinus carpio E 20528 41113 2
Silver carp Hypophthalmichthys molitrix E 16 910 54 997 3.25
Grass carp Ctenopharhyngodon idella E 32109 16 019 -0.5
Bighead carp Aristichthys nobilis E 1360 4863 3.6
Cyprinids nei Cyprinidae nei N, E 103 109 672 10.6
Rainbow trout Oncorhynchus mykiss E 2972 59 519 20
Gilthead seabream Sparus aurata N 2738 2380 0
European seabass Dicentrarchus labrax N, E 3381 1831 -0.5
Mudfish Clarias anguillaris N, E 230 5287 23
North African catfish Clarias gariepinus N, E 68 1556 22.9
Finfish (other) -- -- 2112 6 689 3.2
Finfish total (proportion) 133271 (98.7%) 826 684 (97.9%) 6.2
Crustaceans (proportion) 1354 (1%) 17 381 (2%) 12.8
Molluscs (proportion) -- -- 376 (0.3%) 890 (0.1%) 2.4
Total - 135 001 845127 6.3

Source: FAO, 2010; FAO 2006-2011 Database on Introductions of Aquaculture Species — DIAS.

Apart from a few exotic species, some which have registered high figures in terms of production,
almost all major species being cultured in the region are native to one or more countries in the Near
East and North Africa region (Table 13). Some native species of the North African subregion such as
Nile tilapia, mudfish and North African catfish are considered exotic species in the Asian subregion.
The same applies to the Mediterranean marine species such as the European seabass and the gilthead
seabream in the Arab Gulf countries. The Danube and Siberian sturgeons, Acipenser gueldenstaedtii
and Acipenser baerii, are native to the Islamic Republic of Iran but exotic in Saudi Arabia, where they
are farmed for caviar and as table fish. The main exotic species introduced into the region are listed in
Table 14. See the FAO “Database on Introductions of Aquatic Species” (DIAS) for the complete
listing of known introductions (available at: www.fao.org/fishery/introsp/search/en).

The majority of exotic species have become well established in the water bodies of the region. Some
have proved to be aggressive, such as the red swamp crayfish (Procambarus clarkii) that was
introduced to Egypt. Besides not being accepted in aquaculture, the crayfish has found its way to
natural waters such as the Nile River and its secondary canals, where the damage that it causes to
dikes has become a real concern.

In terms of aquaculture product diversification, and in comparison with the 33 species raised in the
baseline year 1997, 14 new aquatic species have been added to the list of cultured species during the
ten-year period of 1998-2007. The majority of these new species were cultured on an experimental
trial basis. Despite this diversification, the total number of species cultured over 1998-2007 fluctuated
between 33 and 41. Finfish showed the highest level of diversification, with a total of 33 species,
while crustaceans and bivalves were restricted to three and two species, respectively. It is noteworthy,
that few other finfish, molluscan or crustacean species are being spawned and/or cultured on an
experimental basis (Sadek, pers. comm.).

As to production environments, freshwater has always been the leading fish-producing environment in
the region. However, in 1996, the outputs from fresh and brackishwater production systems become
nearly equal, and in 1997, the yield from brackishwater aquaculture significantly exceeded that of
freshwater aquaculture. Thereafter, during the course of the ten-year period from 1998 to 2007,
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brackishwater aquaculture maintained its more or less progressive growth, leaving freshwater
production behind. The marine environment continued to contribute only a minor amount of

production, yielding only 1-2 percent of the total (Figure 5).

Table 14: Exotic aquatic species introduced into the Near East and North Africa region.

Species Origin Year Destination
Indonesia 1934 Egypt
Common carp (Cyprinus carpio) France 1949 Egypt
Egypt 1958 Syrian Arab Republic
. - - Japan 1962 Egypt
Bighead carp (Aristichthys nobilis) China 1976 Egypt
. China 1969 Egypt
Grass carp (Ctenopharhyngodon idella) Holland 1977 Egypt
Thailand 1954 Egypt
Silver carp (Hypophthalmichthys molitrix) Japan 1962 Egypt
Hungary 1994 Syrian Arab Republic
Rainbow trout (Oncorhynchus mykiss) Lebanon and Germany 1968 Syrian Arab Republic
Giant river prawn (Macrobrachium rosenbergii) Thailand 1980 Egypt
- . . unknown unknown Egypt, Iran IR
Pike (Esox lucius) Recorded in DIAS France 1956, 1934, 1966  Algeria, Morocco, Tunisia
Germany 1949 Morocco
Pike-perch (Stizostedion lucioperca) Recorded in DIAS Hungary 1991 Algeria
France, Germany 1990 Tunisia
Red swamp crayfish (Procambarus clarkii) Recorded in DIAS unknown unknown Egypt
Snail carp (Mylopharyngodon piceus) Recorded in DIAS unknown 1993 Egypt
Danube sturgeon (Acipenser gueldenstaedtii) Italy 2006 Saudi Arabia
Siberian sturgeon (Acipenser baerii) Germany 2006 Saudi Arabia
Green tiger prawn (Penaeus semisulcatus) Recorded in DIAS unknown unknown Egypt
Indian white prawn (Penaeus indicus) Cyprus 1993-1994 Egypt
Kuruma prawn (Penaeus japonicus) Indian Ocean Unknown Egypt

Source: FAO, 2006-2011. Database on Introductions of Aquatic Species — DIAS.
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Marine aquaculture 1-2%

Figure 5: The relative importance of different aquaculture environments in the Near East and North

Africa region during the period 1990-2008.
Source: FAO, 2010.

The obvious decrease in the relative importance of freshwater production during the period from 1997
to 2007 has occurred in conjunction with a reasonable average annual growth rate for production
volume of 16.76 percent. In terms of production, the Islamic Republic of Iran, which is the second
largest aquaculture producer in the region, is presently leading this subsector. After occupying the
second place on the freshwater aquaculture producers’ list for the period 1990-1993, the Islamic
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Republic of Iran moved up the list in 1994, with over 42 percent of its production being derived from
freshwater systems, achieved 56 percent during the baseline year 1997, and assumed its leading
position with 60.8 percent in 2007. Egypt followed in that year with 26.9 percent, Iraq with 6.1 percent,
the Syrian Arab Republic with 3.3 percent and Saudi Arabia with 1.4 percent.

Brackishwater, which has progressively played an increasingly important role, showed an average
annual increase in production volume of 21.97 percent. Egypt has been leading this subsector for the
past 19 years, with approximately 96 percent of the regional production.

Marine aquaculture, despite achieving the highest average annual growth rate of the three subsectors
of 23.71 percent and an absolute increase of more than eightfold, continues to play a minor role in the
overall regional production (Figure 6). Marine fish culture, which was originally introduced to Tunisia
and Morocco and then into Saudi Arabia, is now practised in many countries in the region.
Saudi Arabia, which produced 44 percent of the region's farmed marine fish in 1997, has exponentially
increased its share, ranking first in 1998 with 66 percent and showing a further increase to over
92 percent of the total volume in 2007. It is worth noting that this production in Saudi Arabia mainly
derives from a few large shrimp farms located on the Red Sea coast. Only in 2008, cage finfish culture
commenced with one commercial operation established off the northern coast of the Red Sea.
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Figure 6: The share of the marine, fresh and brackishwater subsectors in the total aquaculture
production of the Near East and North Africa region during the period 1997-2008.
Source: FAO, 2010.

2.1.2 Production value

In the same way, there has been an increase of over sixfold (6.26) in the aquaculture production
volume of the region during the ten-year study period (1997-2007), the value of production output
similarly increasing (5.92 percent), from US$326 million in 1997 to US$1 928 million in 2007
(Figure 7).
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Figure 7: Aquaculture output in the Near East and North Africa region (1990-2008) in terms of
production volume and value.
Source: FAO, 2010.

The value of aquaculture production by country varied greatly, but this variation was similar to that
seen in the production volume. With little differentiation among producing countries, in terms of the
culture of higher or lower-value species, the order of countries according to the rank of production
value (Figure 8) matches the order according to production volume.
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Figure 8: Aquaculture output in the top nine producers in the Near East and North Africa region in

terms of production value (thousand US$) during the period 1997-2008.
Source: FAOQ, 2010.

The contribution of the main aquatic groups to the total value of aquaculture production in the Near
East and North Africa region is illustrated in absolute product figures in Figure 9.
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Figure 9: Aquaculture production value (in million US$) by main groups in the Near East and North
Africa region (1997-2008).
Source: FAO, 2010.

During the last decade, the relative value of cultured finfish has always summed up to over 98 percent
of the total production value in the Near East and North Africa region, whereas the value of
crustaceans and molluscs has fluctuated in the range of 0.2-1.2 percent and 0.2-0.9 percent,
respectively. Only in 1996 did the value of crustaceans reach 3 percent. During the course of ten years
(1998-2007), the share of crustaceans in the production value progressively increased up to a
maximum of 13 percent, with an average of 8.3 percent. The value of molluscs has never exceeded
0.85 percent of the total value of aquaculture product in the region (Figure 10).

==é= Crustacea 0.2-13%

e Mollusca 0.1-0.9%

e Pisces 0.1-0.9%

e TOtal

Figure 10: The relative importance of aquaculture production value of major cultured groups in the
Near East and North Africa region during the period 1997-2008.
Source: FAOQ, 2010.
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2.1.3  Production systems and technologies

Fish farming in the Near East and North Africa region is practised through several production systems.
Different levels of intensification are applied using extensive, semi-intensive and intensive culture
methods. Integrated systems that combine fish production with other types of agriculture also exist in
the region, rice-fish culture being a noteworthy example.

Categorizing aquaculture activities or fish farmers into small-, medium- or large-scale in the region is
rather complicated. In Egypt (a major fish-farming country), it is believed that there are no aquaculture
activities or farmers that meet the criteria used by FAO to define small-scale aquaculture. In general,
and with few exceptions, the smallest fish farms measure about 2.2 ha. However, in the Syrian Arab
Republic, almost 80 percent of production units are small-scale; furthermore, these small-scale farms
contribute more than 90 percent of the total production volume. The economic and social role of these
small-scale farms is significant.

Extensive aquaculture systems

Extensive fish culture is practised in small permanent lakes, surface water retention lakes and seasonal
lakes in Irag, the Syrian Arab Republic, Morocco, Algeria and Libya. Common carps (Cyprinus
carpio), grass carps (Ctenopharyngodon idella), silver carps (Hypophthalmichthys molithrix) and
occasionally tilapia are stocked. In Egypt, mullets are stocked in the Qarun Lake and in the Rayaan
Depressions. The enhancement of natural stocks is also considered to be a variation of this system,
whereby hatchery-produced fingerlings are released into the wild (i.e. promoting culture-based
fisheries). This practice is carried out by a number of the Gulf States, including Bahrain, where
grouper and sobaity seabream are released in the local waters. Extensive aquaculture is practised using
earthen ponds and may include some supplementary feeding of agricultural by-products. However,
due the increasing value of natural resources (especially water and land), and the low productivity
obtained from such systems, the current trend is towards the use of semi-intensive and intensive
culture systems that allow more efficient use of water, land and labour.

Semi-intensive aquaculture systems

Semi-intensive aquaculture prevails in the Islamic Republic of Iran, Iraq and the Syrian Arab Republic
and to a lesser extent in Egypt. In comparison with extensive systems, a higher degree of
intensification and greater control over the culture environment is practised. These systems, with their
greater use of investment, skills and natural resources, typically guarantee higher productivity levels.

Intensive aquaculture systems

Due to the high investment and production costs, the use of intensive culture systems is generally
restricted to the production of high-value fish species such as European seabass, gilthead seabream
and rainbow trout. These are the major farming systems seen in the Gulf countries, the Maghreb
countries and in Lebanon, while in Syria, the Islamic Republic of Iran and in Egypt they represent
secondary systems. Intensive aquaculture is characterized by a high degree of control over the
production operation, the use of nutritionally balanced feeds and continuous water exchange and/or the
use of aeration in small ponds, tanks and raceways with a flow-through water delivery.

e (Cage culture — Finfish cage culture is developing moderately well in the region and may have
significant potential for increasing aquaculture production in many countries. Cage culture
was first started on a pilot basis in 1976, with only four cages in Lake Assad in the Syrian
Arab Republic. Two-year field tests showed promising results, with a productivity of
40 kg/m®/year. A small cage of 36 m* volume produced 1.5 tonnes of common carp on an
experimental-scale during a growing season of eight months. Year after year, the number and
volume of cages increased, up to some 300 cages of various dimensions and with a total
volume of 36 000 m. In 2007, cage culture yielded some 1 000 tonnes or 12 percent of Syrian
aquaculture production. In 1985, the Nile River in the Damietta region (Egypt) witnessed the
first of cage culture initiative, when eight cages were employed. Based on the success shown,
more farmers were soon attracted to cage farming, resulting in a significant increase in both
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cage numbers and volume. The number of cages has reached several thousand, as reflected in
the highest production ever obtained from cages, 80 141 tonnesin 2006 and 62 276 tonnes in
2007, representing about 13.5 and 9.8 percent, respectively, of the total national aquaculture
production in those years. With regard to marine cage culture, Maghreb countries (i.e. Tunisia
and Algeria) were the pioneers in the region in farming seabass and seabream in cages. In
Egypt, marine cage culture never went beyond the experimental stage and no up-scaling took
place. The Tabuk Fisheries Company, a Saudi public shareholding company founded in 2005,
established a marine cage farm for gilthead seabream in the Red Sea in 2008. Environmental
considerations are the main challenge to further development of cage aquaculture. It is worth
mentioning that in the Mediterranean Sea countries like Libya and Tunisia have established
large bluefin tuna fattening facilities. These latter activities will likely continue in the years to
come.

e Recirculating systems — These systems are suitable for situations where water resources are
limited, such as in desert areas. A few projects are practising closed aquaculture, whereby
mechanical and biological filters are used. A good example is tilapia and sturgeon farming in
Saudi Arabia. Egypt has initiated a new desert aquaculture project that will farm marine fish
(seabream and seabass) at a new pilot facility constructed in 2009 that uses a closed
recirculation system. Most of the ongoing intensive projects are either at a pilot level or lack
economic evaluation.

Integrated production systems
These include rice-fish culture, fish-duck culture, marine polyculture and aquaculture-agriculture
rotation.

e Integrated rice-fish culture — Traditionally, the culture of fish in rice fields was based on the
introduction of wild fish fry with irrigation water. However, better fish production may be
achieved with better quality control. With the support of the government, a model of this
integrated system was tested in Egypt. Since first practised in 1982, this system expanded
from a 2.2 ha pilot farm to 220 ha in 1983 and up to 19 500 ha in 1995. Total fish production
from this system varied between a maximum of 28 000 tonnes in 1989, and 21 264 tonnes in
1996, falling below 7 000 tonnes in 1997, and produced from 63 000 ha of rice. This system is
still widely practiced, although reliable production statistics are not available.

e Integrated fish-duck culture — Integrated fish-duck culture systems were practised
commercially in a private farm (Tel Kebir) in Egypt during the early 1980s. The farm complex
included a duck hatchery to meet the project's requirements for ducklings. A governmental
fish farm has adopted the same concept, but with the ducks being raised separately from the
fish ponds. Thus, the culture system is not fully integrated, being reduced to the use of duck
manure in the adjacent fish ponds. The two main types of duck raised are the Peking and
Muscovy.

e Mariculture (polyculture) — Marine polyculture is currently being tested at the National
Institute of Oceanography and Fisheries (NIOF) located in Alexandria, Egypt. These
experimental trials includes the production of seabream (the only fed fish), followed by a
polyculture tank (containing mullet and shrimp) and finally a seaweed tank, where a crop of
seaweed is produced while at the same time the water is purified before being discharged.

e Aguaculture-agriculture rotation — In the mid-1990s, the Syrian Department of Fisheries
Resources (DoF) investigated the feasibility of fish-crop rotation as a method for desalination
of saline land. Common carp was grown for one production season (seven months) in
experimental fish ponds. As a result, the dissoluble salts in the upper layer (50 cm) of the soil
were reduced to an acceptable level for salt-tolerant crops such as tomatoes, okra, eggplant
and barley. Following two successive years of aquaculture, the salt content in the soil became
suitable for almost all crops. The system has proved to be efficient in revitalizing scattered
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non-arable lands that periodically re-accumulate salts after completion of overall reclamation
processes that are usually implemented by the Ministry of Irrigation every four to six years
when a vast salt area has developed. Despite its effectiveness, this system still faces an
administrative difficulty in water rights allocation between two successive overall
reclamations. A similar approach that has been investigated by Egyptian fish farmers, and is
based on years of scattered trials has proved the compatibility of tilapia and wheat. Wheat is
raised and harvested during the resting period of aquaculture, especially where tilapia is the
leading species, as is the case in most of Egyptian aquaculture. Farm data indicate that the net
profit from a fish pond has increased by about US$70 per hectare as a result of wheat farming,
a significant enhancement of pond productivity. Alfalfa has been proven to be an alternative
crop for this system.

2.1.4 Intensification and diversification trends

The limited availability of water resources, particularly freshwater, for aquaculture expansion in the
Near East and North Africa region has always been the main motivator for scientists, research
institutes, fish farmers, sponsoring authorities and governments to pursue production intensification. In
addition, the competition between aquaculture and other economic activities (i.e. agriculture) for land
and water resources, especially in this arid region, has imposed increased pressure to further intensify
culture systems. There is a clear trend towards the intensification of current farming practices, which
adds more pressure on some of the production inputs such as feed, seed and the use of equipment such
as aerators, pumps and filters.

Intensification has developed and is practised in the countries of the Near East and North Africa region
through the application of different concepts and systems and at differing levels. This is closely related
to the nature of the scarce resource(s), the level of scarcity in certain areas and the availability of
alternatives in some countries. Efficient infrastructure, know-how and flexibility in granting of
resource exploitation rights have played additional limiting or promoting factors for further
intensification in the region.

Polyculture was initially emphasized in several countries as a means to better use natural productivity
to achieve higher production with fewer requirements for additional employment and/or resources.
The desire for intensification has led to the initiation of state-of-the-art aquaculture projects in both
water-resource rich and water-resource poor countries.

Diversification of cultured species, production systems and products has only recently become another
concern for governments in the region as they strive to meet the increasing market demand for fish and
fish products and to improve the output value of the production unit. This was manifested by the
introduction of some 13 aquatic species for aquaculture development during the ten-year period from
1998 to 2007.

2.2 Issues and successes

A few salient issues have emerged in the Near East and North Africa region that are hampering
aquaculture development and thus, need to be taken into consideration.

e Species diversification — Fish production data from aquaculture clearly demonstrate the
narrowness of the production basket of the majority of the countries in the region.
Nevertheless, on the regional level, the species diversification is naturally much wider. Yet,
with a regional production mainly comprised of tilapias, mullets and carps, it is quite clear that
production of all other species is quite limited, representing only some 11 percent of the
production volume. Additional work needs to be funded and supported by the countries in the
region in identifying suitable endemic aquaculture candidates and in developing farming
technologies.

e Resource use — Marine fish farming is still at an early stage due to the conflict of interests over
coastal sites. Offshore fish farming is currently being investigated for commercial application
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across the region. Expansion in commercial marine aquaculture would add to national fish
production and species diversification and would improve access to international markets
through further fish exports. With regard to the issue related to the use of freshwater for
aquaculture activities, there is still a need to further improve water and land allocation rights.

Boxes 1 and 2 present two success stories where specific obstacles have been overcome or where
compromise in resource allocation has been achieved.

Box 1: A success story on production and intensification in the Arab Republic of Egypt.

The most effective way to produce extra fish from the limited water resources available in Egypt has
seemed to be through the intensification of pond culture. Pioneer farmers began intensifying farm
practices in earthen ponds about ten years ago using paddlewheel aerators. This mode of
intensification has gradually spread, especially when it was found to be economically feasible. A
production of about 20 tonnes/ha was achieved by several farms, while higher production levels were
reported in a few earthen pond farms. Aeration systems are a main component of the intensive fish
farms which are currently in operation in Egypt.

In view of pressing land limitation and water scarcity, the use of closed-water systems has been also
piloted in Egypt at a small-scale. Their wider application seems to be promising, as a productivity of
42 kg/m? has been recently reported for some closed-system Egyptian pilot farms. The wider adoption
of this technology will require some more time and proof of its economic viability.

Box 2: The introduction of recirculation technology in the Kingdom of Saudi Arabia.

A closed recirculating sturgeon fish farm established by a Saudi private investor in 2001 began
production in June 2006. This facility has become one of the few state-of-the-art closed-system farms
in the region. This successful technology introduction is receiving considerable attention and attracting
the interest of many investors in view of the limited land and freshwater resources available for
expanding aquaculture — mainly in a number of gulfs.

2.3 The way forward

The following are needed:

o better management and utilization of natural resources and the employment of manpower and
financial resources for development of aquaculture in the region;
further diversification of the species cultured:;
more flexible policies for the allocation of rights for utilization of natural resources;
further research on techniques to increase the productivity of a given volume of water;
additional improvement of the balanced fish feeds produced in the region;
expanded implementation of integrated production systems to the utmost level possible;
further promotion of small-scale fish farming that fits the limited water and land resources
available; and
e promotion of marine fish farming incorporating further aquatic species in aquaculture.
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3. RESOURCES, SERVICES AND TECHNOLOGIES
3.1 Status and trends
3.1.1 Land and water

None of the countries in the Near East and North Africa region is landlocked. The region faces two
oceans (the Atlantic and Indian oceans) and four seas (Arab Sea, Caspian Sea, Mediterranean Sea and
Red Sea) and the Arabian Gulf. The length of national coastline varies from 26 to over 2 600 km,
totalling some 20 362 km.

The region embraces more than half the area of the African Sahara together with the entire Arabian
and Syrian deserts. In terms of surface area, these deserts globally rank third, fourth and ninth,
respectively. With the exception of Lebanon and the Occupied Palestinian Territory, deserts and
pastures occupy an extremely high percentage of the area of the countries in the region. The
proportion of deserts ranges from 20-25 percent in Bahrain, Tunisia and Yemen, to 40-60 percent in
the Syrian Arab Republic, Irag, the Islamic Republic of Iran and Morocco, and up to 70-99 percent in
Algeria, Jordan, Libya, the United Arab Emirates, Oman, Saudi Arabia, Egypt, Kuwait and Qatar
(Figure 11). The total desert area in the Near East and North Africa region extends to over 8 million
km? or 72 percent of the region's total land surface. Much of the remaining land has high mountains
and steep slopes and/or shallow, rocky or saline soils that are unsuitable for cultivation without
extensive and expensive reclamation interventions. Arable lands comprise no more than 20 percent of
the region's area.

United Arab Emirates
Tunisia
Syria
Saudi Arabia
Qatar
Oman
Occupied Palestinian Territory
Morocco
Libya
Lebanon
Kuwait ]
Iraq &
Iran |

Egypt |
Bahrain
Algeria

I
Jordan —
h

10 20 30 40 50 60 70 80 90 100

o

W Water area (%) M Irrigated area (%) Desert area (%)

Figure 11: Areas of desert, irrigated land and fresh and brackishwater surface as percentages of the

total land area of countries of the Near East and North Africa region.
Source: www.fao.org/nr/water/aquastat/countries/index.stm

The Near East and North Africa region is considered to be the most arid area in the world. The region
has only two main river systems: the Nile system in the African subregion and the Euphrates-Tigris
system in the Middle East subregion. With the extremely limited precipitation, the total renewable
water resources in the region are less than 430 km® per year (1997). It is noteworthy that the two major
river systems are both shared among a number of countries.

Due to scarce surface water resources the vast majority of the arable land is fully exploited for
agriculture purposes. The share of irrigated land area ranges from seven percent in countries with
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enough precipitation to 100 percent in desert countries (Table 15). Irrigated land, equalling two
percent of the total Near East and North Africa region, are restricted to areas with surface water
resources or supplied with underground water.

Table 15: Irrigated land and its share in arable land and permanent crops, 2007-2008.

Irrigated agriculture land (1 000 ha) Share in arable land and permanent crops (%)
Countries 1999-2001 2006 1999-2001 2006
Algeria 568 570 6.9 6.8
Bahrain 4 4 66.7 66.7
Egypt 3310 3530 98.2 99.9
Iran IR 7 868 8715 46.2 47.6
Iraq 3525 3525 64.2 67.1
Jordan 75 84 27.0 30.4
Kuwait 7 8 64.2 44.4
Lebanon 104 104 39.1 36.0
Libya 470 470 21.9 229
Morocco 1397 1484 14.6 16.6
OPT 16 17 7.3 7.6
Oman 69 65 87.4 67.0
Qatar 13 13 61.9 61.9
Saudi Arabia 1731 1731 45.7 47.1
Syrian Arab Republic 1221 1402 225 251
Tunisia 393 418 7.9 8.4
UAE 95 209 39.1 72.1
Yemen 497 680 30.2 41.8

Source: FAO, 2010.

It is believed that a large part of the groundwater used for irrigation is fossil water, especially in the
more arid regions. In the Near East, the origin of irrigation water is mainly from surface water, but
there are significant differences between countries and subareas. The large contribution of surface
water in northeastern Africa and the Middle East reflects the fact that the hydrology of these regions is
dominated by the presence of large rivers: the Nile, the Euphrates and the Tigris. In the Islamic
Republic of Iran, groundwater also plays an important role. The contribution of groundwater is most
important in the Arabian Peninsula and the Maghreb (i.e. Algeria, Libya, Morocco and Tunisia)
countries, where there are no large rivers. Here, non-conventional irrigation water, consisting mostly
of treated waste and desalinated water, is an important source of this limited natural resource.

3.1.2  Seed supply

It is unknown whether or not the current supply of hatchery-produced fingerlings is sufficient to meet
the requirements for future aquaculture development or if it will represent a technical bottleneck. At
present the supply of hatchery-produced fingerlings of many commercial species (mainly marine
species) is still limited in most countries in the region, while for other species such as for tilapia and
the common carp fingerlings are abundant for most of the year, but may still be scarce during months
(e.g. April/May) when demand is highest. Seed collection from the wild, as practised in Egypt and the
Syrian Arab Republic, often compensates for shortages in hatchery-produced seed.

In Egypt, the major aquaculture producer in the region, fish-farming activities are mainly concentrated
in the vicinity of the Nile Delta, where the water resources are plentiful. The private sector is
producing 95.3 percent of the total aquaculture production and the public sector the remaining
percentage. The number of finfish fry produced from hatcheries reached 306 million in 2007, of which
almost 99 percent were fry of freshwater species (mainly Nile tilapia and carps) and one percent were
of marine finfish (mainly the gilthead seabream, the European seabass and mullet). The public sector
contributes 62.6 percent of the total seed production, with the private sector accounting for the
remaining 37.4 percent. Presently, more than 100 private commercial tilapia hatcheries are in
operation. There are several governmental fish-rearing stations whose main task is to enhance the
quality and survival of the fry produced by the hatcheries. About 59 million fry were reared in the
three stations during 2007. This production was dominated by common carp (39.5 million), grass carp
(11.8 million), tilapia (5.3 million), silver carp (1.25 million) and mullet (1.5 million).
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In the Syrian Arab Republic, with the introduction of the silver carp (Hypophthalmichthys molitrix)
and new strains of grass carp and common carp in 1993, the government established an experimental
pilot hatchery to help expand the use of Chinese carps in existing fish farms and to promote fish-
farming activities in the Euphrates basin. The majority of Syrian fish farmers are self-supplied with
fish seed which are obtained with little technological innovations. The self supply of fish seed in the
Syrian Arab Republic is sufficient for the current aquaculture production level of 8 000-9 000 tonnes
of freshwater fish, and it will continue to be so as long as cultured species diversification remains the
same. The annual supply for the period 2003-2007 was estimated as follows:

e Bluetilapia 18-22 million fingerlings (average weight 3-50 g)
e Common carp 5-6 million fingerlings (average weight 15-35 g)

e African catfish 2-3 million fingerlings (average weight 5-15 g)

e Silver carp 1-2 million fingerlings (average weight 3—-10 g)

e Grass carp 0.5-0.6 million fingerlings (average weight 5-15 g)

Marine fish hatcheries have been established on an experimental pilot basis in most of the Gulf
countries of the Arab Peninsula and the North African countries. Presently, some of these hatcheries
are functioning on a commercial-scale and contributing to the region's marine fish seed supply. Still,
fish juveniles of some species, especially marine finfish, need to be imported from within the region or
from neighbouring countries to meet the current demand. Consequently, any expansion in aquaculture
in general, and of marine aquaculture in particular, will require the setting up of new hatcheries.
Recent developments are reported from Saudi Arabia with two large marine finfish hatcheries being
established along the Red Sea coast, one for the reproduction of the greater amberjack (Seriola
dumerili) (National Prawn Company) and one for the gilthead seabream (Sparus aurata) (Tabuk
Fisheries).

Almost all initiatives for introducing new species for aquaculture development have been associated
(initially or permanently) with the importation of eggs, juveniles or even broodstock. Table 16
identifies the sources of imported eggs, juveniles and broodstock.

Table 16: Sources of imported eggs, juveniles and broodstock used within the Near East and
North Africa region.

Source (country, species and life stage)’

Importing country Within the region Outside the region
Bahrain -- France (gilthead seabream: ¢, j)

Iran IR n.a. n.a

Kuwait Bahrain (sobaity seabream; j) France (gilthead seabream: €)

Greece (gilthead seabream: e)

Denmark (rainbow trout: €)
Lebanon -- South Africa (rainbow trout: e)
United States of America (rainbow trout: e)

South Africa (tilapia: b)
Malta (European seabass: €, j; gilthead seabream: b)

Libya - France, Italy, Spain (European seabass: e, j; gilthead
seabream: e, j)
Morocco Egypt (tilapia: j)
Bahrain (sobaity seabream: j); . .
Oman Kuwait (gilthead seabream: j; spiny-cheek grouper: j) France (gilthead seabream: j)
Qatar Bahrain (sobaity seabream: j; silver seabream; j; rabbit

fish: j)?

Egypt (carp: ?)

Korea Rep. (grass carp: ?)

Belgium (rainbow trout: )

Hungary (grass, silver, common carps: j)

Syrian Arab Republic -

Tunisia -- Italy (European seabass: j: gilthead seabream: j)

UAE Bahrain (sobaity seabream: j; European seabass: j)

Kuwait (gilthead seabream: j; European seabass: j) France (gilthead seabream; j; European seabass: j)

Source: Poynton, 2006.
! e=fertilized eggs; j= juveniles; b= broodstock; ?= unknown.
2 Sobaity seabream= Sparidentax hasta; Silver seabream= Pagurus auratus; Spinycheek grouper= Epinephelus diacanthus.
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Technological advances in seed production have been achieved with both indigenous and introduced
species. In the early practices of mullet culture, the flathead grey mullet (Mugil cephalus) was the
major cultured fish species because of its high growth rate and excellent market value. However, seed
was usually insufficient to meet the requirements of the developing aquaculture sector. Thus, thin-
lipped grey mullet (Mugil capito) has been used as a supplement, especially when collected in
sufficient numbers to make up for the shortage of flathead grey mullet fry. However, to grow this
species up to market size, a nursing season is required before the grow-out season starts.

As the aquaculture sector grew, the area under farming expanded and as management practices
developed, the demand for mullet fry of all species began to exceed the supply, leading to a
contribution from other species/groups. Over the years, tilapias have played a major role in Egyptian
aquaculture, which is reflected in the construction of a large number of tilapia hatcheries sufficient to
meet the increasing demand for tilapia seed.

Nile tilapia ranks highest among tilapia species because of its high growth rate, relative tolerance to
adverse environmental conditions and excellent marketability. Blue tilapia (Oreochromis aureus) is
another good species, as it has a high growth rate and is more tolerant of low water temperatures as
compared to Nile tilapia. However, the contribution of blue tilapia to Egyptian aquaculture is minimal
due to its limited market appeal. Although the performance of mango tilapia (Sarotherodon galilaeus
galilaeus) is much lower than that of Nile tilapia and blue tilapia, this species also contributes to fish
production.

Box 3: Case study: seed production in the Arab Republic of Egypt.

Seed collection — Fry collected from the wild are the only source of seed for mullet farming, as
currently no mullet hatchery exists. Similarly, although there are several operating marine hatcheries,
the farming of gilthead seabream, European seabass and meagre relies mainly on naturally collected
fry. In 2007, about 77 million fry were collected from six collecting stations located in six
governorates; of these, 75.5 million were mullets (approximately 98 percent), while the remaining
1.4 million were comprised of gilthead seabream, European seabass, eels and meagre. In general, the
number of seed collected has declined over the past years. Adverse environmental conditions, as well
as intensive fishing practices have had a significant impact on the abundance of naturally occurring
fry. The distribution of wild fry is managed by the General Authority for Fish Resources Development
(GAFRD) to licensed fish farms or for use in stock enhancement programmes.

Seed production — Freshwater hatcheries continue to lead in seed production, expanding from only few
government-run carp hatcheries during the 1980s to hundreds of private tilapia hatcheries currently in
operation. Hatchery production of tilapia fingerlings in Egypt reached 139 million in 2007, followed
by common carp and other Chinese carps. While almost all carp fingerlings were produced in
government hatcheries, about 81 percent of tilapia fingerlings were produced by the private sector.
Rice fields are the main outlet for carp fingerlings. As demand from the Ministry of Water Resources
and Irrigation is growing, focus had been placed on the production of grass carp fingerlings for
stocking irrigation canals to control aquatic plants growth. During 2007, more than 43 million grass
carp fingerlings were produced (14.1 percent of total fingerling production). An earlier interest in seed
production of giant river prawn (Macrobrachium rosenbergii) has faded due to the difficulty of
marketing table-size prawns. On the other hand, a few hatcheries have worked with African catfish
(Clarias gariepinus).

3.1.3 Potential cultured species

Within the whole region there is certainly a great interest to develop farming technologies for both
local and suitable commercial exotic species. Work has been carried out in the past decade and is
continuing today on a large number of species including finfish such as groupers and cobia,
echinoderms (e.g. the sand fish Holothuria scabra) and gastropods such as endemic species of abalone
(e.g. Haliotis mariae). African catfish (Clarias gariepinus) and Nile perch (Lates niloticus) are other
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examples of fish of interest. These latter species may accidentally enter fish ponds and contribute to
the harvest. There is a growing interest in culturing them once mass juvenile production becomes
commercially and economically feasible in the region. With regard to African catfish, although
hatchery technology is now available to produce seed, its future contribution to Egyptian aquaculture
will depend on the market demand. Well-tested hatchery technology for the Nile perch is still not
available.

3.1.4 Feed resources

The types of fish feeds used in the Near East and North Africa region differ according to the
production intensification level and the nature of the aquatic species being farmed. For extensive fish
farming and capture-based aquaculture in surface-water retention lakes, natural food is induced by the
use of organic and inorganic fertilizers and in some cases, supplemental feeding is given.

Feeds for use in semi-intensive freshwater fish farming are in most cases locally produced. Such feeds
are manufactured primarily in Egypt, the Islamic Republic of Iran, Saudi Arabia, the Syrian Arab
Republic and to a lesser extent in Iraq and the United Arab Emirates. Mill by-products such as wheat
bran and discharged grain particles, oil seed cakes (from cotton seed and soya), inedible grains, lentil
shells, maize and barley are the main components of locally produced fish feeds. For binding material,
domestic condensed sugar beet or sugarcane syrup (a by-product of the sugar industry) is used in
pelleting. Imported mixtures of vitamins and microelements and/or fish oil are added to the pellets.

For intensive cage culture of warm water fishes, domestically produced feed is also used, but in this
case, the pellets’ components are supplemented by an animal protein source such as fishmeal or by
additional quantities of soya bean cake. The use of blood bone and meat meals and of meat was
banned in the mid-1990s due to concern over bovine spongiform encephalopathy (BSE).

The intensive culture of trout and marine fish species depends in most cases on the use of powdered
starters and pellets that are mainly imported from Europe.

There is a lack of information on the tonnage produced, number and capacity of mills involved in fish
feed production in the region. A rough estimate is that the total feed tonnage produced within the
region in 2007 was approximately 647 640 tonnes. This production was used to satisfy the needs of the
top five producers: Egypt, the Islamic Republic of Iran, Saudi Arabia, Iraq and the Syrian Arab
Republic, in addition to the United Arab Emirates. It is worth noting that the domestic production of
fish feed is a key element supporting the rapid growth of aquaculture. In 2007, some 25 000 tonnes of
fish feed were imported by the countries of the region. Specialized feeds are usually imported from
Europe, (e.g. Denmark, Italy, the Netherlands and Portugal), and from a number of nations in the
Americas and Southeast Asia. Two countries in the region are self-sufficient in feeds, namely, Egypt
(the largest regional producer) and the Syrian Arab Republic (the fifth largest producer). Two other
countries are nearly self-sufficient in feeds, supplementing significant domestic production with
imports, namely the Islamic Republic of Iran (the second largest producer in the region) and Iraq (the
fourth largest regional producer). The remaining countries are almost completely reliant upon
imported feeds to meet their needs. Table 17 summarizes the available information on fish feed and
fishmeal production and the imports into the region during the period 2000-2005. No information is
available on the quantities of fishmeal that have been imported for aquaculture purposes. This is
because fishmeal is also used for poultry feeding and no specific figures on the proportion of the total
devoted to aquaculture are available.

3.1.5 Farming technologies

Extensive aquaculture — Across the region, many small seasonal lakes are stocked and natural stocks
of small permanent lakes are enhanced with fingerlings and/or broodstock of targeted commercial fish
species (mainly carps and tilapias). Stocking or restocking usually takes place at the beginning of the
growth season (March—-May). Fish growth depends exclusively on natural productivity or in some
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cases, natural productivity is enhanced with biological or chemical nutrients. Harvesting of large fish
specimen (minimum weight of 0.5 kg) is usually carried out daily starting in September of the same
year and continues to the end of the culture season. Stocking of seasonal lakes is repeated annually,
while restocking of permanent lakes may occur every other year. Annual productivity varies between a
few hundred kilograms to a maximum of two tonnes per hectare of permanent or semi-permanent
water bodies. This type of fish farming occurs in Algeria, Egypt, the Islamic Republic of Iran, Iraq,
Morocco, the Syrian Arab Republic and Tunisia.

Table 17: Fish feed and fishmeal production and importation in the Near East and North Africa region.

Country

Fish feed production

Fish feed import

Fish feed import

Fishmeal production

Fishmeal import

(tonnes/year) (tonnes/year) sources (tonnes) (tonnes)
Bahrain 33 Saudi Arabia, UAE 0 0
Egypt 420 000 (20.03) fast 0 none limited 65 000
expansion
Iran IR 34 000 (2003) * Denmark, Southeast 10 304 (2003) 66 932 (2003)
10 companies small amount Asia
80 Netherlands,
Kuwait 0 United States of 0 0
439 :
America
2 467 (2004)
1978 (2003) Chile,
Lebanon 0 2 185 (2002) South America, 0 2 467 (2004)
2 604 (2001) Denmark, Italy
2 899 (2000)
. Austria, Italy,
Libya 0 264 (2005) Netherlands, Portugal 391 (1998) 0
Morocco 0 or negligible 2 500 Spain 75 000 (2003) 0
1900 France (once)
Oman 0 Total 2001-2004 - e 272.8 (2004) 56 (2003)
. Saudi Arabia
Ave: 475/year
Qatar 0 38 (2005) 0 0
Saudi Arabia 20 000 (2003) 3000 (2003) mainly Thailand 0 6 000 (2003)
several firms shrimp feed
Syrian Arab Republic 5600 0 None 0 566
-, Europe (mainly .
Tunisia 0 3500 France, Italy, Spain) ? negligible
5 (government)
UAE 8 1500 (private) Europe 5 15
Japan 281 (2002)
Yemen 0 Pe”eti\i'tg;eiac“"“re Egypt + UAE 159 (2003) 0
Greece + Japan 771 (2004)

Source: Poynton, 2006.

Semi-intensive earthen pond culture — Earthen ponds are drained, limed, dried, fertilized and then
filled with water a couple of days prior to stocking. Fingerlings are stocked in April, May or June at a
density of 7000-13000 carp fingerlings or 18 000-30 000 tilapia fingerlings. Feeding starts
immediately at a progressive daily rate of 1 to 5 percent of the live weight. Feed is usually in the form
of pellets having a minimum protein content of 19 percent with sometimes 15-25 percent being of
animal origin. Minimum water inflow compensates for evaporation, leakage and seepage. Feed
consumption and water quality are checked on a daily basis, fish health indicators on a weekly basis
and fish growth rate on a biweekly basis. Expected and accepted total mortality is estimated at a
maximum of 10 percent of the initially stocked fingerlings. Harvesting starts in October and lasts until
spring of the next year. Productivity for carps fluctuates between 5 and 12 tonnes per hectare; for Nile
tilapia or meagre (Argyrosomus regius) in monoculture system and/or Nile tilapia associated with
mullets in the polyculture system, productivity fluctuates between 4.5 and 20 tonnes per hectare. Final
individual weight is usually in the range of 0.6-1.25 kg for carps, 0.4-0.65 kg for mullets and
0.2-0.6 kg (rarely up to 1.0 kg) for tilapias. One production cycle lasts eight months for tilapia
monoculture, 15 months for meagre monoculture, 18 months for carp monoculture and 24 months for
seabream/seabass/mullet polyculture. This technology is applied in Algeria, Egypt, Jordan, the Islamic
Republic of Iran, Irag, Libya, the Syrian Arab Republic and Tunisia.

Intensive raceway or tank culture — Fingerlings are stocked at high density and are intensively fed.
Water exchange ranges between 12 and 72 times per day and represents the key factor that dictates all
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other management variants. Feeds, in the form of powder, crumbles and pellets, are balanced to the
specific needs of the species being cultured and its different growth phases. The feeding regime is
designed to exactly meet the daily needs of the biomass, and in most cases, feeds are automatically
dispersed. A daily check of the quality of water and fish health is carried out throughout the growing
season. In most cases, aeration supports the oxygen content of the water, especially in tanks.
Productivity is usually high, ranging between 80 and 135 kg/litres for the flow-through water system
or between 30 and 120 kg/m? of tank volume. This technology is applied in Algeria, Egypt, Jordan, the
Islamic Republic of Iran, Iraq, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, the Syrian Arab
Republic and Tunisia.

Intensive cage culture — Cages are stocked at a density of 30-120 large fingerlings per cubic metre.
Fish are fed with well-balanced pellets of suitable size that are dispersed at regular intervals in small
quantities that guarantee their consumption within a few seconds prior to sinking or being dissolved.
Cage frames and netting materials are regularly checked, cleaned and maintained. The growth season
lasts 5-10 months, and productivity varies between 10-60 kg/m®. The location of the cage batteries is
changed every three to five years or the sediments underneath are pumped out. This technology is
applied in Algeria, Egypt, Jordan, the Islamic Republic of Iran, Irag, Kuwait, Libya, Morocco, Oman,
Qatar, the Syrian Arab Republic and Tunisia.

Closed recirculation aquaculture — Comparatively small elongated or cylindrical tanks are supplied
with clean water. The fish swim in physically and biologically treated water that guarantees complete
isolation from harmful environmental factors, and the eradication and/or neutralization of biological
wastes. The recirculated water undergoes serial stages of treatment that include mechanical filtration,
sterilization by ultraviolet irradiation, biological filtration, aeration and disinfection. The recirculated
water volume is refreshed with 10-15 percent of its total volume on a daily basis. Water quality is
electronically checked and the whole farm is supplied with a versatile alarm system. Annual
productivity is extremely high, reaching up to 400 kg/m® of water. This technology is applied in
Algeria, Egypt, Jordan, Libya, Morocco, Oman, Qatar, Saudi Arabia and Tunisia.

3.1.6  Aquatic health services

Despite the availability of a number of laboratories, and specialized veterinary services and clinics in
the region, only a few dedicated services are available for fish health. A major role in providing
aquatic health services is played by university faculties of veterinary sciences.

An in-depth survey of capacity and performance of the aquatic animal health sector in countries of the
RECOFI subregion was conducted in 2009 by the FAO/Regional Commission on Fisheries (RECOFI)
(FAO, 2009). The survey documented the limited attention, expertise and infrastructure dedicated to
aquatic animal health in the seven participating RECOFI countries (Bahrain, the Islamic Republic of
Iran, Irag, Oman, Qatar, Saudi Arabia, the United Arab Emirates) and highlighted the need for
increased aquatic animal health capacity to support aquaculture development in the subregion. The
survey formed the basis for the formulation of a proposal (including an implementation strategy) for a
regional programme for improving aquatic animal health in RECOFI Member countries that will
address needs in five following key areas:

e Governance (national policy and planning; legislation and regulation);

o Disease diagnostics (developing national capacity of aquatic animal disease diagnosis;
regional and national diagnostics laboratories);

e Aguatic biosecurity (regionally standardized guidelines/procedures for new aquaculture
species; pathogen risk analysis; national/regional disease surveillance, monitoring and
reporting; regional emergency response planning; national and regional pathogen lists; health
certification and regionally standardized health certificates for aquatic animals; review of
border inspection and quarantine procedures; disease zoning);

e Access to information (pathogen database; aquatic animal import/export database; legislation
database); and
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e Regional cooperation and networking (regional aquatic animal health Web site; regional
aquatic animal health meetings).

3.1.7 Financial capital

In theory and based on documents available in most countries of the Near East and North Africa
region, loans are available for aquaculture producers. Nevertheless, a lack of capital investment has
been raised as one of the major constraints to the expansion of aquaculture production in the region.
This is because commercial banks usually see fish farming as a risky business. This results in
difficulty accessing credit for aquaculture development, especially when collateral is insufficient and
the land and/or sea area lease terms do not match the loan period. Thus, special credit lines are needed
in order to promote aquaculture and similar activities. In Saudi Arabia, very few entrepreneurs receive
substantial support or loans for aquaculture projects from the government. In the Syrian Arab Republic,
almost all potential fish farmers have problems with accessing loans for setting-up fish farms,
expanding existing farms, or (to a lesser extent) for maintaining existing farms. Governmental
agricultural cooperative banks in the Syrian Arab Republic give special advantages to fish-farming
cooperatives, providing them restricted access to loans for setting up fish farms, while private
individuals have financial difficulties in constructing fish farms. Only short-term loans (i.e. ten
months) are accessible to Syrian private fish farmers. The situation in Egypt is far better. The Egyptian
Principal Bank for Development and Agricultural Credit with its extensive network is the primary
source of institutional credit to agriculture, including aquaculture. Egyptian commercial banks also
provide loans for the establishment of aquaculture projects. As the fishery sector is given high priority
within the national plan, several credit lines were created in order to promote the sector and in
particular, aquaculture development, whether through social or food security programmes. The
availability and access to loans for investment in aquaculture is reported to be improving in some
countries. Gulf Cooperation Council (GCC) and Maghreb countries have began to have easier access
to aquaculture loans to avail of good opportunities for aquaculture expansion.

3.1.8 Aguaculture insurance

There are no specific insurance schemes in the region for aquaculture projects. This may be due to the
relatively short history of aquaculture, as well as to the perception of insurance companies that
aquaculture is a risky business. However, commercial and development banks and farmer associations
have recommended a specific system of aquaculture insurance as a means of securing bank loans so as
to secure access to credit lines. The fees added for insurance purposes are not expected to hinder the
economics of farming.

As this system of insurance becomes established and insurance companies become acquainted with the
aquaculture sector, an easier and more effective insurance system for aquaculture projects could be
established, similar to the one for livestock which has been operating for decades. Recent economic
reforms in many of the countries of the region envisage the establishment of private insurance
companies. As a result, several companies have emerged, and they are expected to support new
initiatives and insure new fields of activity.

3.1.9 Harvest and postharvest services

There are no fixed sets of protocols or services for fish harvesting. Farmers harvest their ponds by the
end of the growing season. Unless farmers are forced to harvest their fish (e.g. for fear of winter cold
on tilapia), the market price usually determines the harvesting time. Depending on the volume of fish
produced and the local demand, farm production can be sold locally or auctioned, as for example in
the central market of Obour in Cairo. A few farmers may sell their fish through special arrangements
with supermarkets, but this is not a general trend in the region.

Harvesting is carried out using the work force of the farm supported by casual labour. Payment for
harvesting is either by the tonne of fish harvested or by the working day. Icing is a common post-
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harvest practice which takes place on the farm site. As Egyptians generally prefer fresh fish (as in
most of the countries in the region), not many farmers go beyond the activity of icing. During the past
three years and based on market demand, a growing number of fish farmers are marketing live fish by
engaging the transport of fish in containers supplied with oxygen to outlets, whether retailers or
restaurants. The significant difference in farm-gate price has encouraged farmers to adopt this
marketing initiative.

3.2 Issues and successes

In general, the availability of water for aquaculture development, the presence of extremely valuable
lands adjacent to water resources, and the insufficient quantities of seeds and feeds in some of the
countries in the region are major obstacles to increasing aquaculture production. Given these
conditions, the potential for aquaculture expansion faces big challenges, and aquaculture development
is supposed, in one way or another, to take into account the limited resources and the fragile
environment upon which it must depend for short- and long-term expansion. The major issues facing
aquaculture development are:

e Water availability — Water resources are by far the most limiting factor to be considered in
aquaculture development. Drainage water, which is used for aquaculture in Egypt, could be
regulated in the future, as farmers are starting to re-use this water for crops as well. Moreover,
new water usage policies in countries of the Near East and North Africa region have been set
that target more control of water use in crop production, which in turn will lead to reduced
guantities of drainage water that can be devoted to aquaculture.

e Land availability — In many of the large countries in the region, fish farms are limited to areas
classified as waste lands not suitable for agriculture, mainly because of their high salt content
and poor drainage. After one to two years of adequate flooding with freshwater, the soil salts
can be considerably reduced, thereby improving the quality of the soil and placing its use for
aquaculture in direct competition with agriculture. In smaller countries in the region, such as
Qatar and the United Arab Emirates, land availability for aquaculture project is a serious
constraint, as land, particularly coastal land, is usually allocated to other important economic
activities such as industry and tourism as well as housing. Further inland space competition is
not as severe, however the issue here is the availability of fresh, as well as marine water.

¢ Shortage of fish seed — No matter how abundant the annual production of tilapia seed, there is
always a shortage during the months of April and May. There is a clear deficit of fingerlings
of commercially important marine finfish species. Similarly, and in the case of Egypt, the
numbers of naturally occurring flathead grey mullet fingerlings, European seabass and
gilthead seabream are not sufficient to support the growing aquaculture sector.

e Feeds-fish price balance — Egyptian data demonstrate that during the period 1995-2009 the
price of fish feed (25 percent protein) increased from US$165/tonne to US$550/tonne. On the
other hand, during the last ten years (1999-2009), the price of grade Il tilapia has dropped
from an average of US$1.45/kg in 1999 to a low of US$1.10/kg in 2009.

3.3 The way forward

e There is a pressing need to explore integrated farming systems, capture-based aquaculture
(CBA), culture-based fisheries (CBF), other unconventional farming systems, intensive and
recirculated aquaculture systems.

e Due to the future limitation of fresh and brackishwater, more attention should be directed
towards the development of marine aquaculture.

e The increase use of local raw materials in fish feed formulation should be better investigated,
as well as the introduction of new seafood processing technology.
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e There is a need to establish producers associations to take part in policy making and planning
for sectoral development.

e The proposed regional programme for improving aquatic animal health in RECOFI Member
countries (FAO/Regional Commission for Fisheries, 2009) should be implemented and the
value of establishing similar regional/subregional programmes to promote aquatic animal
health within the Near East and North Africa region should be explored.

Box 4 provides an example of a success story from Egypt.

Box 4: Success stories credited to fish farmers: rational use of limited Egyptian resources
through integration and rotation.

Integration of fish (tilapia) with other agricultural crops started less than ten years ago in a desert
aquaculture initiative where the discharges from tilapia ponds were directed to alfalfa and horticulture
crops. Sheep and dairy cattle were added to the system for efficient utilization of forage crops (alfalfa).
The overall results were positive, as reflected in the higher production of agricultural crops with little
or no use of chemical fertilizers. This model has spread and been modified as required, especially as
regards to the agricultural crops raised, including banana, guava and olives.

With regard to the concept of rotation, it is again a farmer’s initiative that has provided a model for the
better use of natural resources, especially land. Because of the intolerance of tilapia to low water
temperatures, the majority of farmers tend to harvest their fish before low winter temperatures occur.
Therefore, the majority of tilapia is harvested and the ponds are drained earlier than usual. The
remaining period until the next farming season, which usually begins in mid-April to May, seemed to
be ideal for growing a winter crop such as wheat or alfalfa without upsetting the fish-growing season.
This concept is slowly spreading and is expected to expand faster in the near future. The importance of
this rotational concept goes beyond the economic returns from the production of a strategic
agricultural crop (wheat), bearing in mind that Egypt is among the key wheat importers in the world.
Also, if alfalfa is the rotated crop, this in turn will assist the red meat and milk production.
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4, AQUACULTURE AND THE ENVIRONMENT

Along with the expansion of aquaculture activities, further environmental concerns have emerged,
especially in the leading aquaculture countries in the region.

41 Status and trends

4.1.1 General environmental conditions and impacts on habitats, biodiversity and ecosystem
services

At the early stages of aquaculture development in the Near East and North Africa region, special
concerns were primarily devoted to preventing polluted waters from reaching fish ponds. Now that
excessive feeds, disinfectants and sometimes antibiotics are used in fish farms, more concern is
devoted to preventing untreated pond outflows from reaching open water bodies. In some countries the
inappropriate use of chemical substances and drugs has pushed the concerned authorities to propose
and adopt tough environmental regulations. Environmental conditions at the farm level are mainly
influenced by the quality of the incoming water rather than by farming practices. This is related to a
water-use policy which allows only agricultural drainage water to be used for aquaculture (with the
exception of hatcheries).

In theory, the general farming practices used by extensive and semi-intensive systems should not
threaten the environment. The farmed species are either native or are species which were introduced
decades ago. With the exception of the parasitic copepod Lernaea sp. which accompanied common
carp and the relatively recent negative impacts of escaped red swamp crayfish on the dikes of the Nile
River and its canals, there are no reported environmental problems. However, the treatment of
discharge waters from aquaculture facilities is not taking place at the moment, which implies some
risk to surrounding environments from the discharge of hatchery waters where chemicals and drugs
may be used. Fortunately, commercial aquaculture operations have increasingly focused on
environmentally responsible practices to ensure the proper use and conservation of existing natural
resources. In this regard, governments across the region have been enacting regulations and guidelines
to ensure the sustainable growth of the sector with minimal harm to the environment.

4.1.2 Use of drugs and chemicals in aquaculture

The use of veterinary drugs and chemicals in Egyptian, Iranian, Iragi and Syrian aquaculture is very
rare for the following reasons:

e The risk of disease is low in extensive and semi-intensive earthen ponds, which is the main
aquaculture systems used. Most reported mortalities are related to environmental and water
quality problems (cold spell, low dissolved oxygen, high ammonia, etc.).

e Treatments in open systems (especially in earthen ponds) are usually cost prohibitive.

e Fish farmers usually consider other options before using drugs. If mortality occurs early in the
season, farmers drain and restock their facilities. If this happens late in the growing season,
potassium permanganate (KMnO,) could be used.

e The use of veterinary drugs may be justified in intensive systems, where the volume of water
to be treated and the quantity of drugs used may be lower as compared to open systems.

e If disease outbreaks are observed in government farms, the governmental veterinary
department is notified. Treatments, if any, are carried out under the direct supervision of
veterinary specialists (formal approval is required to purchase any veterinary drug).

However, there have been some instances where veterinary drugs and chemicals have been used in
hatcheries. These include: use of anaesthetic compounds (e.g. MS-222); broodstock treatment (e.g. for
Lernaea in carp stocks); use of tannin compounds on carp eggs; treating eggs against fungal
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infections; disinfecting nursery ponds before stocking newly hatched fry (e.g. by sun drying, liming,
use of hypochlorite); and disinfecting the entire hatchery system.

Governing regulations — Even though there is no written code of practice regarding the use of drugs
and chemicals in aquaculture, there are governing regulations represented in lists of permitted and/or
banned substances. For example, according to the Joint Ministerial Decree 1909/2001 issued in Egypt,
no veterinary therapeutic products or medicinal premixes for inclusion in fish feed may be applied to
fish, apart from those listed as follows: tetracycline; quinolones (includes oxolinic acid, flumaquin);
sulphonamides; and formalin.

The following detergents and disinfectants are approved for use in aquaculture: hypochlorite salts or
chlorine in solution with water to deliver hypochlorite ion in concentrations sufficient to kill
microorganisms; quaternary ammonium compounds; iodophore; and liquid soaps.

In all cases, only approved drugs may be used, with strict adherence to directions for use, particularly
directions that warn when the drug must be stopped or “withdrawn” to prevent residues in the fish at
harvest. In Egypt the Ministerial Decree numbers 2655/2003 and 2721/2004 have banned the use of
methyltestosterone (used in the sex reversal of tilapia fry) and antibiotics as growth promoters,
respectively.

Inspection — Veterinary service specialists have full legal power to carry out spot checks on hatcheries
and fish farms, especially if disease occurrence is reported. The concerned departments from the
Ministry of Public Health have their own inspection programme for fish in the market and whenever
necessary, for fish or feed in fish farms.

Registration of veterinary drugs — In Egypt, there is a national legislation concerning the registration
and use of veterinary drugs. The process for importation of veterinary drugs includes:

¢ the importation request;

e a certificate of origin and handling issued by the Ministry of Agriculture or the Ministry of
Health endorsed by the chamber of commerce in the country of origin, then certified by the
Egyptian Ministry of Foreign Affairs indicating the compound (with its name and structure),
the country of origin and the producing factory (name and address);

o aformal registration certificate of the compound from the Ministry of Health in the country of
origin certified by the Egyptian Ministry of Foreign Affairs;

o the periodical bulletin issued in the previous three years by the World Health Organization
(WHO), the Food and Drug Administration (FDA), the Food and Agriculture Organization of
the United Nations (FAO), the Environmental Protection Agency (EPA) or from an
international reference regarding the proposed compound and its structure;

e an analysis certificate from the producing company, including the results of the analysis, as
well as the physical and chemical properties (e.g. date of production, expiration date);

e toxicity tests of the pesticide; and

e a certified method of analysis (in English).

For locally manufactured substances (including pesticides), almost all of the above technical points
apply. Moreover, a local pesticide would require the approval of the Ministry of Industry, as well as
the Ministry of Health.

Almost all countries of the Near East and North Africa region have taken some measures to control the
use of veterinary drugs and chemicals in fish farming. Many of the countries in the region, particularly
those with a growing aquaculture industry, are now revisiting and strengthening relevant regulations.
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4.1.3 Impacts of introduced species

Exotic species introduced for aquaculture include common carp, grass carp, silver carp, bighead carp,
giant freshwater prawn (Macrobrachium rosenbergii), red swamp crayfish and black carp
(Mylopharyngodon piceus) (for snail/Bilharzia control).

The reported impact of escaped aquatic animals can be summarized as follows: 1) pathogen
introduction (i.e. Lernaea sp. was introduced into Egypt in 1934 along with common carp);
2) significant damage to dikes and adversely affected fishery activity in the Nile River and associated
canals caused by crayfish that escaped from aquaculture facilities in the late 1980s or early 1990s; and
3) many of the Arabian Gulf countries have imported the gilthead seabream (S. aurata) and the
European seabass — these two exotic species have been farmed in the Gulf and although there have
been a number of cases where large numbers of fish have escaped into the wild, there are currently no
reports of adverse impacts to the environment or populations of wild local marine organisms including
finfish supporting commercial fisheries.

4.1.4 Extent of integrated aquaculture at all production scales

Integrated aquaculture is being applied at various levels as follows: 1) in paddy fields, through the
integration of fish with rice crops - while common carps are currently used, there is a greater
preference for tilapia due to issues related to food preference; 2) in earthen-pond aquaculture, where a
few operations integrate ducks and fish culture and where fish farming is rotated with production of
agricultural crops (i.e. wheat or alfalfa); and 3) in intensive farming, with the integration with various
agricultural crops, depending on the location and principal crops (e.g. a variety of vegetables, fruit and
olives). In general, very little integrated aquaculture has developed in the region.

415 Conflicts and interactions with other resource users

Conflicts over land and water — In general, these conflicts have been addressed by limiting
aquaculture to fallow lands and water use to agricultural drainage, water and to brackishwaters with
salinity above 5 g/litre. Severe land use conflicts have certainly impeded the development of the
aquaculture sector in small countries, such as Qatar and the United Arab Emirates where land in
general, and coastal land in particular, is a highly sought resource from other important economic
sectors (e.g. industry and tourism). In Oman, although commercial aquaculture is yet to take off, the
authorities have recently finalized a detailed mapping exercise where suitable aquaculture
development areas have been identified and allocated to the future use of this industry. The remarkable
achievement of Oman will certainly help to reduce future potential conflicts between the aquaculture
industry and other important economic sectors.

Conflicts with other activities — These conflicts are more pronounced in coastal areas, which explain
the slow progress of marine aquaculture. While it may be useful to review the national arrangements
for coastal zone management, it should be noted that aquaculture is currently facing severe
competition from other activities.

According to Environment Law No. 4 of 1994, the Egyptian Environmental Affairs Agency (EEAA)
is responsible for participating in the preparation of an integrated national plan for the administration
of coastal areas abutting the Mediterranean and Red Seas in coordination with the authorities and
concerned ministries. Subsequently, a high-level integrated coastal zone management (ICZM) steering
committee was formed which includes representatives of related ministries, agencies, non-
governmental organizations (NGOs) and academic institutes. The steering committee has the
following mandates:

e to coordinate and define the responsibilities of the various administrative organizations in
coastal zones;
e to prepare integrated coastal management plans and have them approved and adopted;
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to coordinate coastal activities among all entities;

to assess national development projects planned in coastal areas;

to evaluate and harmonize all development plans in the coastal zone and resolve conflicts;

to match the proposed development activities to the ecosystem capacity with the objective of
achieving sustainable development;

to develop rehabilitation plans for damaged ecosystems; and

¢ to review national environmental contingency plans and have them approved and adopted.

Conflicts regarding the use of natural fry for aquaculture — Hatchery-raised marine fish fry and
fingerlings either do not exist (e.g. mullets in Egypt) or are produced in numbers that are insufficient
for marine aquaculture. Thus, to a large extent, reliance has been placed on the stocking of wild-
collected fry. This practice continues to raise conflicts between aquaculture and the capture fishery
sector, particularly in those countries where this practice is important such as in Egypt. These conflicts
are unlikely to be fully resolved before marine hatcheries are able to produce high quality marine
postlarvae and fingerlings in sufficient numbers and at affordable prices. Once this level of hatchery
production is reached, banning the collection of wild fry of commercially important finfish species
may well be possible.

Conflicts related to cage farming — Recently, cage farming in the Nile River has been banned based on
the claim that the cages cause pollution and impede safe navigation in the Nile. Several workshops
have been held to discuss cage-farming practices, and recommendations were developed for the setting
of rules and regulations for cage farming in the Nile. These recommendations dealt with cage densities,
distances, type of feed, free navigational passage, water quality monitoring, etc. However, there were
no immediate positive effects resulting from the recommendations of these workshops/studies, and
hence cages have been removed from the Nile River. There are ongoing attempts to revive cage-
culture practice, beginning with a pilot trial which allows close monitoring that will assist in
determining if the ban on cage culture should continue or whether it can be allowed based on
environmentally friendly practices according to clear sets of rules and regulations.

In the Syrian Arab Republic, the licensing of cage-fish farms seems to be almost impossible, due to
the fear of feed residues that are considered pollutants to the aquatic environment. As a result, several
attempts to construct cage-fish farms have failed and no farms have been constructed within the past
ten years.

4.2 Issues

In most countries in the region environmental impact assessment (EIA) studies are required for
aquaculture projects, especially those intended to be established in the vicinity of protected areas or in
other environmentally sensitive sites. An increasing number of workshops on environmentally friendly
aquaculture are taking place in the region supported by the relevant authorities and national and
international developmental agencies. Environmental concerns have been growing in many of the
countries and are expected to further grow as the sector expands and intensifies. This has also
intensified discussions on food security issues and environmental conservation. The banning of fish
cages from the Damietta Branch of the Nile River is an example of the negative environmental impact
concerns brought about by the development of the aquaculture sector.

Revisiting legislation related to aquaculture is extremely important, as this will ensure that the activity
is developing within a healthy legislative environment that minimizes unnecessary surprises. This
includes a review of laws and decrees, as well as governing regulations. Water use, land use, lease
terms, and taxation are some key issues that need to be properly considered to ensure the development
of aquaculture in the region. Furthermore, the quality and safety of fish and fish products is an issue of
top importance, especially in light of growing health awareness among consumers and the movement
towards free trade. Fish producers have already adopted some practices in this direction, but much
more need to be done.
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4.3 The way forward

Improving the image of the aquaculture industry and environmental performance requires a multifold
approach which may be accomplished through the following:

¢ limiting aquaculture to locations where environmentally friendly practices can be ensured;

e adopting good farming practices as those developed by the General Authority for Fish
Resources Development (GAFRD) in Egypt in partnership with the Egyptian Environmental
Affairs Agency (EEAA);

e encouraging the establishment of farming associations that can play an effective role in self-
monitoring of aquaculture practices and their impacts on the environment;

e disseminating information on aquaculture practices to the public via different media channels
(e.g. press, television, radio and the Web) and through awareness campaigns;

e enforcing national and international environmental measures and norms;

e adopting a transparent approach in cases of environmental violations to build confidence
among stakeholders; and

e conducting adequate ElAs for all aquaculture projects.

In the near future, agricultural, environmental and aquaculture water management will need, inter alia,
to take into consideration the following aspects:

e upgrading of existing treatment plants and monitoring facilities so that they fully comply with
standards for effluent water quality;

¢ controlling the extraction of groundwater in order to reduce overexploitation;

e improving water quality in open water bodies through pre-treatment of inflows;

e increasing water use efficiency by adopting an integrated agriculture-aquaculture (IAA) where
possible, an integrated irrigation-aquaculture (11A) and a family fish pond (FFP);

e increasing the net benefit per unit of land and water through aquaculture-agriculture rotation
systems, whenever and wherever possible;

e concentrating, as far as possible, on the use of native species for aquaculture development and
thus, reducing or eliminating the introduction of exotic species;

e strictly regulating the use of chemicals in fish farming and minimizing excessive feeding; and

e generally improving the management of the aquaculture sector based on the FAO Code of
Conduct for Responsible Fisheries (CCRF) and the ecosystem approach to aquaculture (EAA).
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5. MARKETS AND TRADE
5.1 Status and trends
5.1.1 Main markets and trade characteristics

Local markets in the region absorb most of the production from fish farming. Aggregated exports of
fish and fishery products from both aquaculture and capture fisheries are thus, minimal, not reaching
one fifth of the total regional production. Generally speaking, aquaculture products are insignificant in
the exports of the countries of the region. Even some exportable farmed fish species are not likely to
be exported because they enjoy higher prices in local markets, especially when considering the
additional preparation and shipping costs. Unfortunately, national statistics systems do not provide a
breakdown of their fish exports by origin (culture or capture); therefore, no or little information is
available. Nevertheless, some legislative indicators, mentioned below, prove the insignificant
contribution of aquaculture products to regional exports of fish and fishery products, at least during the
past decade.

Fish marketing — Aquaculture products are traditionally consumed fresh. Governmental fish farms
tend to auction their production ahead of the harvesting season. Private producers are free to sell their
products either through wholesalers or directly to retailers, supermarkets or restaurants through special
arrangements or even directly to local consumers, with prices usually reflecting supply and demand in
a free-market system. Wholesale markets, whether official, free or cooperative, play a key role in fish
marketing chains, particularly in big cities, but mainly for fishermen and to a lesser extent for farmers
who bring their products to be auctioned daily.

In general, as the contribution of tilapias has increased, most tilapia farms tend to harvest their fish
before a possible winter cold spell to avoid risks of high mortalities. Some farmers may take the risk
and over-winter their fish in order to obtain better prices during the early summer. This is true for
farms that rely on groundwater, which allows all-year farming and a continuous supply of fish.

High-quality fish usually enjoy premium prices due to their freshness, which explains the recent
marketing trend towards live fish. Also prices of most fish species are related to their average size,
with Grade 1 standing for the best grade, which is usually the largest size (250-300 g for trout,
300-350 g for gilthead seabream; 350-400 g for European seabass; 350-500 g for tilapias; 500-650 g
for gray mullet and catfish; and 800-1 000 g for carps). In other words, the grading profile of a farm's
harvest will determine the farm's revenue. In Egypt for instance, private farms have more freedom to
redefine or add a particular grade for marketing purposes (e.g. “super tilapia™). In all grading systems,
this only applies to a certain size, after which (due to family food preferences) prices start to decline
(e.g. >500 g for tilapia). However, these larger sizes enjoy premium prices where processing (filleting)
practices have been developed.

Although farm-gate prices are not easy to predict, they usually fluctuate within and among seasons,
which adds a level of uncertainty to farm economics, especially when the cost of production inputs
(e.g. feed) becomes high. During the past two years, farm-gate prices were exceptionally high due to
the negative impacts of bird flu on the poultry industry and hence, an increased demand for fish and
fish products.

Export and import of fish and fishery products — Eleven countries export their aquaculture products,
namely Bahrain, Egypt, the Islamic Republic of Iran, Kuwait, Lebanon, Libya, Morocco, Oman, Saudi
Arabia, Tunisia and the United Arab Emirates. A wide range of products are exported, including
market-size fish and shellfish, fish fingerlings, supplies (principally fish feeds) and non-food aquatics.
Across the region, there is a great variation in the degree of reliance on the export markets; for
example, in Libya, virtually all production (90 percent) is exported, whereas in Egypt, there is
currently very little export.
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Market-size fish are exported by the Islamic Republic of Iran, Libya, Morocco, Oman, the Syrian Arab
Republic, Tunisia and the United Arab Emirates. Although the largest regional producer, Egypt has
not historically been a significant fish exporter and currently exports a negligible amount. This is
partly because of the very high domestic demand for aquaculture products, but more importantly, it is
due to legislative matters related to water use in aquaculture. For the Islamic Republic of Iran (the
region’s second largest producer), income generation from aquaculture exports is expected to increase
(currently, mainly shrimp are exported), both in absolute and relative terms (the country is showing
strong annual growth in aquaculture production and anticipates an increase in the export of fishery
products relative to agricultural products). For the region's third largest producer, Saudi Arabia,
exports are also expected to increase, due to recent improvements in communications and cargo
services that will facilitate exportation to important European markets. For socio-economic and
food/health security reasons, the Syrian Arab Republic (the fifth largest regional aquaculture producer)
does not permit the exportation of fish species of low production cost. This includes almost all species
being cultured, most species captured in inland waters and a few fish species captured in marine
waters. Nevertheless, exports both within and beyond the region will be important, even for the
smaller regional producers, including those that are just beginning commercial production.

As mentioned previously, national statistics on fish exports for countries of the Near East and North
Africa region do not, in most cases, indicate whether the fish originates from aquaculture or from
capture fisheries; a single aggregated figure is simply given for exported fish. Tables 18 and 19 show
the exports of fish and fishery products in terms of volume and value from 1998-2007.

Table 18: Exports of fish and fishery products by countries of the Near East and North Africa region
in tonnes from 1998-2007.

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Algeria 379 860 1317 1498 2415 1755 1537 1982 2079 2181
Bahrain 5880 4749 4726 5966 7009 7177 8415 7 036 7857 9342
Egypt 1222 830 988 1224 2559 3133 4884 5 456 4370 4416
Iran IR 7382 7763 6771 5057 14 137 17541 22271 19 108 32009 23867F
Iraq - - 104 155 111 110F 90 F 10 104 100 F
Jordan - 32 1180 100 115 128 34 16 2 -
Kuwait 708 650 510 451 269 F 259 F 203 F 138 F 152 F 325F
Lebanon 135 352 37 38 107 183 136 167 224 426
Libya 1714F 1278 F 1894 F 1380 F 1707 F 2221F 3131F 3843 F 2000 F 3796 F
Morocco 225 447 250993 324 341 366 644 348 901 328 476 269 527 346 409 419 169 401 872
Oman 45890 31246 37526 33889 49 907 49 868 80 310 56 582 49 759 37095
Qatar 6 1319 1509 2187 2269 2260 2319 4962 3143 2548
Saudi Arabia 2654 2476 2281 2299 2870 9189 9 257 14 126 20 142 24 286
Syria - - 2TF 2F 69 F 15 24 F 157 153 367 F
Tunisia 15859 11796 13390 14 972 17 336 14 659 15341 21167 20 142 24 286
UAE 7020F 10533F 13539F 19152F 7319 7492 10501F 30984 24148 F 23 095
Yemen 30410 25 456 26673 53 009 58 432 67 933 64 211 81115 90 398 88 436
Total 344 706 350 333 436 813 508 023 515532 512 399 492 191 593 258 670 653 639 475

Source: FAO, 2010.
F: FAO estimate.

At the regional level, the role of fishery exports is very modest. The relative importance of exports of
fish and fishery products to total fish production in terms of volume has increased slightly over the
past decade, rising from 14.6 percent in 1998 to 19 percent in 2007 and ranging between a minimum
of 13.9 percent in 1999 and a maximum of 19.7 percent in 2006 (Table 20).

The majority of exported fish and fishery products were destined for the markets of the European
Union (EU) (73.2 percent of Maghreb exports and 33.2 percent of Near East exports), followed by
markets within the Near East and North Africa region (4.1 percent of Maghreb exports and
26.5 percent of Near East exports) and in East and Southeast Asia, including China (0.5 percent of
Maghreb exports and 20 percent of Near East exports). Some products were also exported to more
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distant markets in Europe, Canada, the United States of America, Japan and some developing
countries (Table 21).

Table 19: Exports of fish and fishery products by countries of the Near East and North Africa region
in thousand US$ from 1998-2007.

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Algeria 1178 2734 4205 4876 5816 6 654 8200 10 924 11 244 12 164
Bahrain 8 753 6925 9559 9913 11832 11528 14 024 13 026 12 568 15600
Egypt 2048 1442 1211 1284 2243 3052 3777 4302 3448 4481
Iran IR 52 246 42007 49 955 43 468 50 797 80573 77 559 48 949 58300 59689F
Iraq - - 242 193 99 100 F 75 F 10 40 70F
Jordan - 39 1687 223 238 339 39 43 10 -
Kuwait 7352 4721 5014 3145 2429 F 1487 F 1321F 789 F 1392 F 1554 F
Lebanon 201 348 112 110 246 725 639 989 1644 2737
Libya 8508 F 5314F 11812F 7490F 10567F 10476F 11810F 14376F 7647F 11658F
Morocco 743196 750764 950417 850190 939528 988649 803950 1060745 1224729 1371079
Oman 50 204 38 243 51 361 53 150 82727 80768 105850 102590 100 623 92 480
Qatar 8 1615 1586 1907 1983 2019 1625 3350 1993 1463
Saudi Arabia 8207 9104 8362 10 305 9218 25416 28118 45162 470014 60 542
Syria - - 48 F 17F 50 F 19 63 F 186 260 268 F
Tunisia 106 957 82118 86 232 86 360 93766 105039 121594 156219 153880 184062
UAE 36 731F 30520 40 429 38817 24225F 28526 50991F 95093 87571F 89 363
Yemen 18013F 20533F 21353F 57178F 118545F 178708 95086 116897 148843 171339
Total 1043602 996427 1243585 1168626 1354309 1523878 1324791 1673650 1861206 2078549

Source: FAO, 2010.
F: FAO estimate.

Table 20: The share of exports of fish and fishery products in the total fish production in countries of
the Near East and North Africa region from 1998-2007.
Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Export volume of total fish production
from capture and aquaculture (%)

Source: FAO, 2010.

14.6 13.9 15.7 16.4 17.2 16.4 15.4 17.6 19.7 19.0

A diversity of species and products are exported, including tilapia, seabass, seabream, mullet, tuna,
trout, caviar and shrimp. Most fish are exported fresh, but some filleted products are also traded. The
most important species groups for export are the “miscellaneous coastal fishes” from Libya, Egypt and
Tunisia. Morocco exports mainly gilthead seabream and European seabass to the European Union;
Oman exports mainly European seabass, gilthead seabream, mullet, yellowfin seabream and spiny-
cheek grouper to the United Arab Emirates; Tunisia exports market-size European seabass and
gilthead seabream to Europe (mainly in France, Germany, Italy and Switzerland); and the United Arab
Emirates exports mainly gilthead seabream, European seabass and sobaity seabream to Europe (United
Kingdom and Northern Ireland, France, Germany, Spain, Switzerland and to ex-Yugoslavia), the
United States of America and Canada. The region's second largest producer, the Islamic Republic of
Iran, exports mostly caviar and shrimp. Fry and fingerlings are exported by Bahrain, Egypt and
Kuwait for farming, as well as stock enhancement programmes, mainly to other countries in the region.

The region, however, is not yet self-sufficient in fry and fingerlings, and supplementary supplies of
several species of commercially important finfish (mainly European seabass and gilthead seabream)
are imported from Europe (France, Greece and the Italy), while rainbow trout (mainly eyed eggs) and
carp are imported from Denmark, ex-Yugoslavia and the United States of America (see Table 16).
Fish feed is exported by only three countries: Egypt, Saudi Arabia and the United Arab Emirates; most
countries need to import feed from within and outside the region.

Most imported fish and fishery products come from the European Union (37.7 percent of Maghreb
imports and 11 percent of Near East imports), followed by the markets within the Near East and North
Africa region (7.2 percent of Maghreb imports and 27.9 percent of Near East imports), East and
Southeast Asia including China (6.6 percent of Maghreb imports and 23.6 percent of Near East
imports), South America (17.1 percent of Maghreb imports and 7.4 percent of Near East imports) and
southern Asia (4.4 percent of Maghreb imports and 8.7 percent of Near East imports). Some products
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are also imported from Western Europe, Western Africa, and some distant markets such as China and
North America (Table 21)."

The majority of imports to the Maghreb countries come from the European Union, followed by South
America and Western Africa, whereas imports to the other countries of the Near East and North Africa
region come from within the region, East and Southern Asia and the European Union. Frozen fish and
fishery products represent the main imported fishery products. The Maghreb countries furthermore are
the major fish exporters in the region, contributing about 70 percent of the regional fish export by
value (FOB), with their exports being mainly destined to the European Union markets. The exports of
the other countries of the region were destined to the European Union, the Near East, China and East
and South Asia. The majority of exports were in the form of chilled products that were mainly whole
and partially processed.

The relative importance of trade in aquaculture products in the Near East and North Africa cannot be
accurately expressed, because of the fact that national statistics systems in the region do not separate
the aquaculture data. Only in a few countries, such as in Morocco, is fisheries (including aquaculture)
separately considered, while in other countries in the region, the fisheries and aquaculture sectors are
incorporated, together with forestry, under the agricultural sector (see Table 22).

With the exception of the Syrian Arab Republic, Morocco and Tunisia and to a lesser extent Jordan, it
is obvious that the export-import balance of agricultural products in the region is extremely to the
advantage of imports.

5.1.2 Food safety requirements for export and local markets and compliance measures

Under the current fish marketing system prevailing in the region, comparatively few codes of conduct
(CoCs) or better management practices (BMPs) exist. However, growing public health awareness
during the past few years accompanied by concerns about the quality and safety of fish and fish
products has led to more emphasis being placed on these issues by consumers and health agencies. In
Egypt, for instance, a specialized fish inspection unit was established in 2003 with the primary
responsibility of supervising, revising and applying the conditions and procedures pertaining to
exportation of fish and marine products. In addition, nine licensed establishments for exporting fishery
products to EU countries exist. As expected, infrastructure, fish handling and processing comply with
international standards for the quality and safety of fish and fish products.

The use of hormones in feeds is strictly prohibited in almost all the Near East and North Africa
countries. Antibiotics are also banned in fish pellets, their use being restricted to pressing needs and
only by veterinarian prescription. There has also been a tendency in most countries to minimize the
use of chemicals during artificial spawning and the application of unisex biotechnologies. Major fish
exporters such as the Islamic Republic of Iran, Morocco, Tunisia, Egypt and Libya have started
issuing new laws and regulations in this direction.

! The trade flow averages (import-export) shown in Table 20 separates the countries of the Near East and North
Africa Region into two groups: Northwestern Africa (the Maghreb countries: Libya, Algeria, Morocco and
Tunisia) and the Near East. Furthermore, the FAO data includes Afghanistan, Sudan and Turkey under the
Near East subregion.



Table 21: Trade flow (imports/exports average for 2004-2006) of Near East and North Africa subregions by exporting/importing region.

A. Imports (average 2004-2006) total value CIF in US$ (‘000)

North European Western East and % of

America Uni%n Europe, d Other Northwg stern West_ern SOUt.h Near East 50““.“”” Southeast China Other TOTAL grand

develoned 27 others eveloped Africa Africa America Asia Asia regions total *

p (27)

Near East? 17704 72 951 37769 10532 35992 7890 49 319 185 606 58 253 142 039 15 459 665 821 73.5
% 2.7 11 5.7 1.6 5.4 1.2 7.4 27.9 8.7 21.3 2.3 5 100

Northwestern Africa® 393 43 086 2349 302 1499 11233 19481 8170 5063 4200 3267 114 164 100
% 0.3 37.7 2.1 0.3 13 9.8 17.1 7.2 4.4 3.7 2.9 13 100
Regional Total® 18 097 116 037 40118 10 834 37491 19123 68 800 193 776 63 316 146 239 18 726 0 779 985

B. Exports (average 2004—2006) total value FOB in US$ (‘000)

Near East? 35512 222 056 2172 67 557 5029 1240 229 177 430 1493 57 834 76 016 669 710 100
% 5.3 33.2 0.3 10.1 0.8 0.2 0 26.5 1.4 8.6 11.4 2 100

Northwestern Africa® 24 791 877 967 15578 81 667 2547 63 252 6219 48724 25 3433 2947 1 200 100 100
% 2.1 73.2 1.3 6.8 0.2 53 0.5 4.1 0 0.3 0.2 6 100

Source: FAO, Fisheries and Aquaculture Information and Statistics Service.

! Grand total = FAO database.

2 Including Afghanistan, Sudan and Turkey.
3 Libya, Algeria, Morocco and Tunisia.
CIF: Cost, insurance and freight; FOB: Free on board.

Table 22: Share of agriculture, fishery and forestry imports and exports in gross domestic product (GDP) of Near East and North Africa countries

(1994-2006).

Agriculture, fishery and forestry — imports and exports

Imports/total GDP (current)(%)

Exports/total GDP (current)(%)

Country 1994-96 1999-01 2004 2005 2006 1994-96 1999-01 2004 2005 2006
Algeria 8.1 55 55 4.4 4.0 0.2 0.1 0.1 0.1 0.1
Bahrain 6.2 5.5 5.5 45 3.8 0.9 0.5 0.7 0.5 0.6
Egypt 7.2 4.7 5.2 5.6 4.6 0.9 0.6 17 14 1.1
Iran IR 3.7 3.2 2.3 2.0 1.8 1.3 1.0 1.0 1.1 1.3
Iraq 215 7.9 9.1 9.2 6.1 0.2 0.1 0.4 0.1 0.0
Jordan 14.2 11.8 14.6 13.4 12.8 3.1 3.8 5.3 5.5 5.2
Kuwait 4.8 4.0 2.2 2.0 2.0 0.2 0.2 0.1 0.1 0.1
Lebanon 10.9 8.1 8.2 7.7 7.3 0.9 0.9 1.3 14 1.3
Libya 4.5 4.0 4.0 3.2 2.3 0.2 0.1 0.1 0.1 0.0
Morocco 5.8 5.2 4.6 4.8 4.4 4.6 4.4 3.3 4.3 4.0
OPT n.a. n.a. n.a n.a. n.a n.a n.a. n.a. n.a. n.a.
Oman 6.3 6.4 5.2 3.8 3.6 2.0 25 2.1 1.7 1.3
Qatar 3.9 2.4 1.6 1.8 1.7 0.2 0.1 0.1 0.1 0.0
Saudi Arabia 35 3.3 3.1 3.1 3.0 0.3 0.2 0.4 0.4 0.4
Syria 8.4 5.4 6.8 7.0 5.1 6.9 3.7 4.4 3.9 5.8
Tunisia 6.1 4.9 5.5 5.4 5.4 3.1 2.9 4.2 4.2 4.9
UAE 6.4 5.0 55 3.0 4.8 1.8 1.6 1.6 2.0 1.1
Yemen 22.0 9.5 9.1 8.8 7.9 1.8 1.1 1.4 1.6 1.5

Source: FAO, 2009, 2010.
n.a.: data not available.
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5.1.3 Certification and organic aquaculture

Certification is not far from being applied in some countries of the region. Market competition and
growing consumer awareness are the driving forces towards better quality and safety of fish for
consumption. This trend will lead to the adoption of branding and certification, whether for local or
export markets. Organic farming in agriculture is already being practised on a pilot scale (e.g. in
Egypt). However, organic aquaculture has been introduced in a few farms that export their
horticultural products to Europe. The integration of tilapia farming with horticulture is intended to
produce organic horticulture crops for export. The same is true for olive oil producers who are
studying the integration of olive farming with aquaculture for the production of organic olive oil for
export. It is expected that organic aquaculture will be taken up by a few operators; however, its spread
will remain a matter of economic viability.

5.1.4 Social organizations and clusters in market development and market chains

The nature of fish farming, particularly the mode of land ownership, generates individual operations
which are run by individual farmers. This system of individual producers usually lacks marketing
coordination and bargaining capacity. The “association concept” has been found to be an ideal
approach for clustering individual farmers. For example, the Fayoum Fish Farming Association
(FFFA) in Egypt and the Ghab Fish Farmers' Association (GFFA) in the Syrian Arab Republic are
assisting their members in resolving key management issues, such as the procurement of production
inputs, especially feed and water allocation to each farm. Some recent initiatives exist in the form of
companies, especially those integrating aquaculture within their principal activities. The arrangement
of farms into larger entities, such as farmer or producer associations could provide better opportunities
through, for example, harvesting and marketing arrangements.

5.1.5 Potential for increased demand for aquaculture products

There is a room for increasing demand for aquaculture products in several countries in the region.
Based on the relative advantage of fish over other sources of animal protein (especially red meat),
further increases in per capita consumption is possible, especially when fish is offered in more
varieties and at competitive prices. The main driving forces behind these expectations are an increased
public health awareness and interest in fish products, the development of enabling policies driven by
the need to consolidate domestic fish supply, a trend towards declining capture fisheries, and the need
to strengthen livelihoods in rural communities and to support food security programmes.

5.2 Issues

There is a general need to develop local and external trade for aquaculture products. Specific issues
include:

e The increasingly stringent food safety criteria set by the international markets require that
locally cultured aquatic animals meet preset quality requirements if countries are to continue
exporting their products or expand their presence in foreign markets.

e Organic aquaculture is currently serving other crops, and this trend is expected to continue as
long as organic farming of fruits, vegetables and herbs exists. In the near future, organic
aquaculture could, by building upon the organic farming concept, develop products targeting
specific domestic or international markets.

e The issue of certification has been addressed during the past few years as a means to promote
both fish marketing in general and the marketing of particular species. Specific certification
has been recommended for promoting the marketability of North African catfish (Clarias
gariepinus) indicating that the product is farm raised, which would eliminate the concerns of
consumers as to the quality of the habitat where catfish are raised (a general perception among
consumers is that catfish inhabit inferior quality water).
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The large quantities of Pangasius catfish fillets that have been imported from Viet Nam
during the past few years at very low prices have threatened local aquaculture production,
especially tilapia culture.

The high cost of air freight affects the competitiveness of regional fish exports in foreign
markets. This high cost has been attributed to the modest quantities exported and the
inconsistency of shipments that cause difficulty in negotiating better rates with airline
companies. This situation is expected to improve as fish exports increase in the future.

The way forward

The way forward includes:

The general adoption of product certification in order to access new markets and contribute
positively in the competitive market for fish and fish products.

The adoption and implementation of additional codes of conduct and better management
practices specific for the aquaculture sector.

Provision of additional training and expertise to better implement and monitor product safety
issues.

Promotion of organic aquaculture to enhance the role of the sector and achieve marketing
advantages over other sectors.
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6. CONTRIBUTION OF AQUACULTURE TO FOOD SECURITY, SOCIAL AND
ECONOMIC DEVELOPMENT

6.1 Status and trends
6.1.1 Contribution of aquaculture to local, national and regional economies

Within the region, the whole fishery sector (including aquaculture), assessed as a percentage of its
contribution to GDP, makes only a small contribution to the national economies. A few countries have
only recently started to differentiate in their trade statistics as to whether fish are of farmed or wild
origin. Moreover, in most countries the whole fishery sector has never been considered, per se, as an
independent economic sector, nor assessed as a special component in the national economy. Thus, for
most of the countries of the Near East and North Africa region, the specific contribution of the
aquaculture sector to GDP is unknown.

Based on personal communications with national experts from some countries in the region and
various unofficial calculations and references, the estimated percentage contribution of fisheries
(capture and culture combined) to national GDP in 2007 was generally low for all countries of the
Near East and North Africa, for example: Bahrain — 0.23, Egypt — 1.4, the Islamic Republic of Iran —
0.23, Kuwait — 0.07, Qatar — 0.03, Saudi Arabia — 0.04, the Syrian Arab Republic — 0.06, Tunisia —
1.12, the United Arab Emirates — <0.1 percent, Algeria, Oman and Yemen — negligible.

Based on these calculations, countries can be grouped into those with a contribution of >1 percent
(Morocco, Egypt and Tunisia); a contribution of 0.1-1 percent (Bahrain and the Islamic Republic of
Iran), and those with a contribution of <0.1 percent. In the case of Morocco, the percentage
contribution of fisheries (capture fishery and aquaculture combined) to GDP is in the range of
3 percent, mainly due to the relatively high importance of the capture sector. It is noteworthy that a
lower or higher aquaculture contribution to national GDP does not necessarily reflect a low or high
aquaculture production level. This is highly related to the richness of a given country with fossil fuel
and/or any other income-generating commaodities or activities.

Table 23, which compares the value of aquaculture production with the GDP of some countries of the
region, clearly shows that aquaculture's contribution to the economies of the Near East and North
Africa countries is insignificant.

Table 23: Contribution of value added agriculture, forestry and fishery productions to national gross
domestic product (GDP) in the Near East and North Africa region in US$ million.

1997 | 2007
Agriculture, forestry Agriculture, forestr
Country and fishery value  Adquaculture GDP gnd fishery value y Aquaculture % Aquaculture

added /GDP (%) value added/GDP (%) value value/GDP
Algeria 95 1 134 300 1 1 0.0007
Bahrain - 0 18 500 0 0 0.0000
Egypt 17 184 137 500 1193 1193 0.8674
Iran IR 14.8 83 29 000 451 451 0.1556
Irag 8.8 10 21300 35 35 0.1647
Jordan 3.3 1 17 000 3 3 0.0148
Kuwait 0.4 1 112 000 1 1 0.0012
Lebanon 7.2 2 24700 2 2 0.0099
Libya - 0 62 700 1 1 0.0018
Morocco 15.8 9 75 200 6 6 0.0081
Oman 26 0 41 600 1 1 0.0015
Qatar - 0 71000 0 0 0.0002
Saudi Arabia 5.4 17 383 600 186 186 0.0486
Syria 27.9 10 40 200 24 24 0.0599
Tunisia 13.2 9 35600 18 18 0.0518
UAE 3.2 0 198 700 4 4 0.0022
Total 138 326 1693 500 1927 1927 0.00001

Source: UN Statistics Division, 2010.
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6.1.2 Percentage of aquaculture production produced by small-scale farmers and estimation of
income

Both freshwater and brackishwater aquaculture in the region have been fruitful domains for small-
scale economic activities. Most freshwater fish farms in the Syrian Arab Republic, Iraq and to some
extent in Egypt and the Islamic Republic of Iran are owned, run and managed by small-scale farmers.
To a lesser extent, this applies to brackishwater aquaculture in Egypt.

A recent survey carried out in Egypt in Kafr EI-Sheikh (a major aquaculture production area) revealed
that 40 percent of fish farms fall in the small farm category (farm size of 2.1-5.9 ha). A similar survey
carried out in the Syrian Arab Republic resulted in some 97 percent of pond fish farms and 76 percent
of fish-pond area being considered as small-scale. The only exception is marine fish farming with
most commercial operations being relatively large-scale — contribution of this aquaculture subsector,
however, only contributes between one and two percent in the region.

Estimates of income vary considerably from farm to farm depending on many factors. However, when
using internal rate of return (IRR) for measuring economic performance, 40-50 percent is a reasonable
estimate on the regional level. In monetary terms, a net income of about US$2 900-5 000/ha/year is
considered a reasonable estimate.

6.1.3 Number of jobs provided directly and indirectly by the sector

Taking into consideration that small-scale fish farming depends mainly on family labour, including
school boys during the summer and sometimes housewives, almost half the working opportunities
generated by small-scale aquaculture are self-satisfied at the family level. The remaining commercial
aquaculture projects employ farm technicians and skilled labour on both a long-term and short-term
basis, with seasonal labour always needed during stocking and harvesting. The prevailing semi-
intensive culture system does not require highly qualified labour.

On the other hand, the expansion of aguaculture in the region has indirectly helped in creating
associated economic activities such as the establishment of hatcheries and feed mills and the
manufacturing of special farming equipment. It has also promoted some other governmental and
private-sector services, such as research, monitoring and extension, pond construction and
maintenance, fry collecting, fish transport, marketing, processing and other support activities. As a
result, the need for a wide spectrum of workers ranging from illiterate unskilled labour to high-level
consultants and researchers has progressively developed over the past decade.

Unfortunately, no official statistics are available on the number of jobs created by the industry. In
Egypt, it is estimated that between 70 000-100 000 persons are employed in the sector. In the Syrian
Arab Republic, an estimated 7 600 workers are directly engaged in aquaculture activities. At the
regional level, it is believed that aquaculture activity secures a significant number of direct and
indirect job opportunities, particularly for low-skilled workers.

6.1.4 Impact on local education and training

A significant reciprocal effect exists between development and education. This relationship can be
easily seen in the aquaculture sector, whose high annual rate of growth at the global level is reflected
in the growing level of expertise in the region. The increasing demand for skilled labour has lead to
the upgrading of the scientific capacity of technicians, managers and scientists. The same applies to
training needs and opportunities at all levels. It is worth noting that for some countries in the region,
the importance and growth of the sector has certainly had an impact on the availability of higher
education courses in aquaculture and related subject matters. For example, Tunisia, Egypt and to the
lesser extent Morocco have over the last decade trained nationally, as well as internationally, a
relatively large number of aquaculture experts, many employed in their own countries, but many also
working in neighbouring countries. For example, many of the Gulf countries, such as Oman and
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Saudi Arabia, employ aquaculture experts as well as technicians from the above-mentioned nations. It
is expected that the number of national experts in many of the Gulf countries will likely increase in the
future, particularly as the sector will grow and new commercial facilities will be established. For
example, Saudi Arabia is certainly experiencing the lack of national experts and such experts are
invited to work in the country from countries as far as the Philippines, India and Pakistan. In this
respect, the Government of Saudi Arabia has been providing considerable incentives to young
biologists graduating from national universities (e.g. the King Abdulaziz University in Jeddah) to take
up post-graduate studies abroad (mainly in the United States of America and the United Kingdom and
Northern Ireland).

6.1.5 Impact on population migration

Aguaculture has created numerous job opportunities in rural areas, thus, helping to reduce the
migration of rural populations into urban areas particularly in Egypt and in Tunisia. It has also been
noticed that areas of the countryside where aquaculture development takes place are more populated
than other agricultural areas. On the other hand, newly-established aquaculture projects, especially
those targeting a specific group (such as youth) have impacts on population migration, especially
through providing housing opportunities (such as housing designed for graduate youth) where families
can live close to their projects.

6.1.6 Impact of aquaculture on the daily diets of poor rural households

As a result of the significant growth in aquaculture production in the Near East and North Africa
region in the past decade and increased public awareness on the health value of seafood, the average
per capita fish consumption of 9.65 kg/year (data from 2003-2005) with lower values of 0.6, 1.2 and
2.6 kglyear in the Occupied Palestinian Territory, Iraq and the Syrian Arab Republic and higher values
of 28.0, 20.6 and 18.5 kg/year in Oman, Qatar and the United Arab Emirates (Table 24 and Figure 12).
The local production in the region equalled approximately to 3.2 million tonnes, out of which
0.48 million tonnes were non-food fish. The balance of imports of 0.75 million tonnes and exports of
0.58 million tonnes brought the fish supply to a total of 2.89 million tonnes. It is important to
recognize that the high levels of fish consumption in the latter three countries derive much of their fish
supply from their capture fishery industries as well as imports rather than fish contributed from their
aquaculture industry which are still rather small.

Table 24: Fish commodity balance in the Near East and North Africa region in tonnes (average
2003-2005).

For non-food Population Per capita supply

Country Production uses Imports Exports Fish supply (000) (kglyear)
Algeria 127 540 21 26 395 2349 151 566 3368 4.7
Bahrain 13280 10 5349 7661 10 959 710 15.4
Egypt 876 773 188 253 262 5996 1123851 71556 15.7
Iran IR 481 356 45756 23283 19871 439 012 68 697 6.4
Iraq 26 351 0 6977 27 33301 27 448 1.2
Jordan 1061 18 26 848 1540 26 350 5374 49
Kuwait 4952 0 20539 230 25261 2616 9.7
Lebanon 4648 9 27017 246 31410 3965 7.9
Libya 46 467 0 11748 3275 54 946 5800 9.5
Morocco 905 986 343107 36 569 310538 288910 30 156 9.6
Oman 151721 30 761 32102 83671 69 397 2482 28
OPT 2088 0 0 0 2088 3636 0.6
Qatar 12125 15 6823 3247 15 685 762 20.6
Saudi Arabia 69 544 220 140 632 13273 196 816 23047 8.5
Syria 16 773 0 26 763 128 43 407 18 392 24
Tunisia 106 064 3 36 153 18 935 123280 9996 12.3
UAE 97 450 56 045 63 089 31590 72 905 3943 18.5
Yemen 249 139 2400 9018 77 453 178 305 20484 8.7
Total 3193 318 478 553 75 2567 580 030 2887 449 299 064 9.65

Source: FAO, 2010.
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Figure 12: Apparent fish and fishery products consumption in the Near East and North Africa region
(average 2003-2005).
Source: FAO, 2010.

As usual, rural households are characterized by low income as compared to urban households. Farmed
fish contribute positively to family nutrition in various ways:

e Agquaculture is characterized by a variety of species of different farm-gate prices, mostly based
on size-grade structure, and so prices range within each species, providing a choice of highly
nutritional fishery products at various price levels that could match different levels of family
income.

o Integrated rice-fish farming as practised in rural areas in Egypt is another important system
that provides fish to rural poor households.

e Fish farming in drainage canals as practised in Egypt and the Syrian Arab Republic affords the
opportunity for periodic supplies of good and cheap fish to rural societies and low-income
families.

o Generally speaking, the existence of fish farms and hatcheries usually offers the surrounding
communities cheap fish categories, such as undersized, blemished and injured fish. Such fish
do not reach fish markets but are much welcomed by poor families.

No hard data are available in this respect. Nevertheless, remarks based on long-term and close
observation of feeding regimes in villages dominated by fish farms indicate that farmed fish play a
significant role in the daily diet, even in poor households. Table 25 shows the consumption of ten
major animal food commodities in comparison with aquaculture and fishery products in the Near East
and North Africa region.

6.2 The way forward
Fish farmers’ associations, mainly seen in Egypt, the Syrian Arab Republic and the Islamic Republic
of Iran have helped to sustain fish farmers in general and small-scale fish farmers, in particular. Yet,

there is still a need to improve this practice. This can be accomplished by:

e Encouraging fish farmers throughout the Near East and North Africa to establish more
associations;
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e Facilitating an expanded participatory role for farmers’ associations in policy making, in
mediation with governmental authorities for feed supply (possibly against late payments or
better prices), in allocation of water rights and in designing medium- and long-term strategies
for land and water use;

e Encouraging associations to provide support and advice to individual farmers and new
entrants by conducting training courses and/or workshops;

e Facilitating access of association members to fish health services and to better marketing
conditions; and

¢ Empowering women through the realistic identification of the types of work that they can
contribute (such as in fish processing and marketing).

Table 25: Consumption of ten major animal food commodities in relation to aquaculture and fishery
products in the Near East and North Africa region (average 2003-2005).

Dietary energy consumption(kcal/person/day)

Countries Bovine Sheep and Pigmeat Poultry Offal Milk Cheese Egos Animal Aquaculture and
meat goat meat meat edible (whole) fats fishery products
Algeria 28 33 - 28 4 153 8 16 16 11
Bahrain n.a. n.a. - n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Egypt 40 6 - 37 5 30 46 11 50 26
Iran IR 31 43 - 60 8 70 13 30 60 12
Iraq 12 7 - 9 1 42 9 8 12 n.a.
Jordan 25 26 - 89 1 99 24 19 10 10
Kuwait 23 104 - 198 12 77 37 44 58 17
Lebanon 118 22 16 92 7 98 61 30 59 15
Libya 15 44 - 60 3 134 16 38 8 18
Morocco 26 23 - 40 4 21 4 19 44 19
OPT 13 32 - 70 1 101 17 37 10 1
Oman n.a. n.a. - n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Qatar n.a. n.a. - n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Saudi Arabia 21 45 - 134 12 113 16 18 35 15
Syria 20 75 - 30 9 151 39 33 67 5
Tunisia 32 34 - 40 4 138 5 24 22 25
UAE 59 79 - 165 9 131 37 37 43 37
Yemen 27 17 - 35 4 25 10 7 17 18
World 40 11 122 49 7 84 25 34 61 29

Source: FAOStat — faostat.fao.org/site/291/default.aspx
n.a. = not available.
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7. EXTERNAL PRESSURES ON THE SECTOR
7.1 Status and trends

The aquaculture sector is characterized by its fragility. Aquaculture is highly sensitive to variation in
temperature, severely affected by warm or cold spells and indirectly harmed by drought. In addition,
economic and financial crises can have indirect impacts on aquaculture, especially when the prices of
major inputs (e.g. feeds and seed) or their availability are affected.

7.1.1 Impacts of climate change on aquaculture

Cold-blooded animals are intolerant to extreme or sudden temperature changes. Fish, in particular, are
highly sensitive to such conditions, which may cause physiological disturbances that affect feeding,
growth and the immune status and lead to impaired health, increased susceptibility to disease and
sudden mortalities. Climate change and its possible impacts on aquaculture were recently discussed at
the regional level during a workshop sponsored by the FAO Regional Office for the Near East
(FAO/RNE) and WorldFish Center (WFC), that was held from 10-12 November, 2009, in Egypt.

It is believed that global warming could have some positive effects on some production traits, such as
the growth rates of warm water fish species. Beyond this, adverse effects could develop. Such negative
impacts have been recorded in the Syrian Arab Republic on several occasions when extremely hot
summers brought about several disease outbreaks and increased mortalities in many fish farms. Early
spring warming almost regularly hampered trout spawning and consequently was one of the reasons
why trout farming has been abandoned. Cold spells have also caused problems to tilapia producers. In
many years, early fall frosts in the Syrian Arab Republic have caused overnight, massive losses in
tilapia farms. Fish production and prices were also affected in many countries in the region.

When the cost of production inputs and the price of final products are in question, climate changes
create additional obstacles to investment. The law of supply and demand normally applies. Assuming
fixed production costs (within optimal production limits), prices could decline. The wide spectrum of
effects on aquaculture resulting from climate variation creates further risk that may dampen
investment enthusiasm. This is one main reason why many potential investors in the region have been
reluctant to enter into marine fish farming as a result of the initial high capital investments required.

7.1.2 Impacts of other natural, economic and political factors

The evolving economic crisis of recent years has spread globally causing severe social, political and
economic impacts also in the region under consideration. Although this crisis is negatively affecting
all countries, it appears that developing countries are particularly impacted with the livelihoods, well-
being and development opportunities of millions of people being affected. The crisis has not only
highlighted long-standing systemic weaknesses and imbalances, but has also led to an intensification
of efforts to reform and strengthen the international financial system. The challenge is to ensure that
the responses to the crisis are commensurate with its scale, depth and urgency, adequately financed,
promptly implemented and coordinated internationally. In the Near East and North Africa region, the
economic and social progress achieved during recent years is now being threatened.

The Near East and North Africa region is considered as the most arid area in the world. Drought is
thus another natural threat to regional aquaculture development. The drought that swept over much of
the region during 1998-2000, considered by many countries as the worst in 30 years, triggered much
concern and raised awareness of the need to develop national preparedness plans for drought
mitigation. With the support of FAQO, a number of technical cooperation projects were approved and
implemented over the last few years to provide technical assistance in developing drought mitigation
strategies and action plans. Three became operational in the Syrian Arab Republic in May 2004, the
Islamic Republic of Iran in December 2004, and Jordan in May 2005. Building on the close working
relationships between national project personnel and FAO international experts, these projects are
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designed to help integrate drought mitigation planning into national development plans. Enhancing the
ability to cope with future droughts will make an important contribution towards reducing negative
impacts on vulnerable communities. Similar projects could be developed to help other countries of the
Near East and North Africa region adopt similar strategies.

Pandemic disease (e.g. bird flu) has had a severe impact on poultry production in the region. Market
studies and observation have demonstrated a drastic decrease in poultry consumption during the peak
of the epidemic. One of its negative impacts on aquaculture was that integrated fish-cum-duck and
fish-cum-chicken systems in the region came to an end.

7.2 Issues

A regional approach to drought is imperative due to its transboundary nature and its resulting
widespread social and economic impacts. The development and implementation of drought mitigation
strategies are essential, as drought is progressively spreading throughout the region and seriously
affecting the agricultural sector, including the development and sustainability of freshwater
aquaculture at all levels.

Global warming has only recently been considered as a threat to aquaculture. Some consequences
have already been seen and others can be foreseen. Nevertheless, it seems a little early to predict how
the aquaculture sector will react and how to improve preparedness or use such external pressures as
opportunities. Reactions should be based on various predicted scenarios of possible impacts of climate
changes on the aquaculture sector.

7.3 The way forward

The economic and social progress that has been achieved and that is partially underpinned by a period
of high economic growth in many countries needs to be secured and enhanced in the face of threats
posed by the global economic crisis.

Natural phenomena are usually beyond human control, and their impacts can often be quite
destructive. Therefore, preparedness to mitigate their negative effects is essential, and national and
regional strategies need to be elaborated. Responsible authorities need to ensure that such strategies
are subjected to regular evaluation, revision and improvement. For this purpose, numerous biological,
physiological and ecological criteria should be monitored, documented and analysed and relevant data
regularly fed to strategic databases.

As related to drought, freshwater aquaculture can continue to be practised if the following specific
actions are taken to alleviate possible adverse impacts:
e Issue binding legislation for multiple use of scarce water resources for optimum and rational
exploitation for both irrigation and aquaculture.
e Increase investment in aquaculture research to improve water use efficiency and fish
production under water shortage conditions.
e Adopt water-saving production systems.
e Channel more attention to the promotion and development of marine aquaculture.
¢ Increase the use of seasonal water effluents and surface-water retention lakes in aquaculture.

As small-scale farmers usually lack the financial resources needed to adapt or improve their farming
operations to meet sudden or unexpected conditions, they are more susceptible to natural phenomena,
and thus, need to be supported by adequate extension programmes and training.
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8. THE ROLE OF SHARED INFORMATION: RESEARCH, TRAINING, EXTENSION
AND NETWORKING

8.1 Status and trends
8.1.1 Research programmes and frameworks

Aquaculture research in the region has focused mainly on production techniques for ubiquitous and
valuable species, on productivity enhancement, on nutrition and the production of cost-effective feeds,
and to a lesser extent on genetic improvements. However, despite significant research activity in some
countries, the region as a whole lags behind in terms of applied research in support of the industry.
This shortcoming has been recognized, and innovative research plans across the region are expected to
focus on the needs of the sector by engaging private farming operations and addressing aquaculture
diversification through the use of indigenous and commercial species.

Generally speaking, the larger producer countries (e.g. Egypt, the Islamic Republic of Iran and Saudi
Arabia) and the regional pioneers in marine fish culture (e.g. Morocco, Tunisia, Kuwait, Algeria and
Bahrain) have devoted special attention to aquaculture research. Numerous research centres exist in
the region; however, research activities and goals vary from country to country. Some centres are
sufficiently staffed and active, while others are empowered and equipped but lack experienced
researchers or suffer from insufficient funding. Some countries in the region that still have a small
aquaculture industry also undertake applied aquaculture research on commercially valuable species, as
is the case of Oman, Libya and the Syrian Arab Republic.

In the Near East and North Africa region, aquaculture research is carried mainly in dedicated research
institutions (often in conjunction with capture fishery science) and in some of the major universities.
The following are some of the leading research institutes and universities in the region:

e Central Laboratory for Aquaculture Research (CLAR) within the Agricultural Research
Centre (ARC), Ministry of Agriculture and Land Reclamation, Egypt.

Faculty of Veterinary Sciences, Baath University, Hama, Syrian Arab Republic.

Fish Research Centre, Suez Canal University, Egypt.

Fisheries Research Organization, Islamic Republic of Iran.

Fishery Management Centre, Lake Nasser Development Authority, Egypt.

High Institute for Marine Research (HIMR), Tishreen University, Syrian Arab Republic.
Institut National de Recherche Halieutique (INRH), Morocco.

Jordanian Agaba Marine Research Laboratory, Jordan.

Kuwait Institute for Scientific Research (KISR), Kuwait.

Marine Biology Research Centre, Libya.

Marine Research Institute (MRI), Lebanon.

National Marine Institute of Science and Technology, Salambo, Tunisia.

National Institute of Oceanography and Fisheries (NIOF), Egypt.

Oman Aquaculture Center, Oman.

Jeddah Fish Farming Centre, Saudi Arabia.

WorldFish Center (for Africa and West Asia), Egypt®.

Research on areas directly or indirectly related to aguaculture was also conducted at the National
Research Center (Ministry of Higher Education and Scientific Research) and the National Water
Research Centre (Ministry of Water Resources and Irrigation). The Department of Fisheries Resources
(DoF) in the Ministry of Agriculture and Agrarian Reform, the Syrian Arab Republic, in continuing

% An international, non-profit, non-governmental organization working in partnership with a wide range of governmental and
non-governmental agencies at regional, national and local levels in the developing world, and with advanced research
institutions worldwide. WorldFish works on hunger and poverty by harnessing the benefits of fisheries and aquaculture.
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research started in collaboration with the German Technical Cooperation (GTZ), conducted pilot fish
farming studies in irrigation systems and in saline lands.

Research programmes — The following areas of aquaculture research were given special attention by
national research centres during the past decade:

e Use of non-conventional feed stuffs in fish feed formulation (e.g. in Egypt, the Islamic
Republic of Iran and Iraqg).

e Effect of management practices on fish yield and water quality (e.g. in Egypt, the Islamic
Republic of Iran, Iraq and the Syrian Arab Republic).

¢ Intensification of tilapia production (e.g. in Egypt, the Islamic Republic of Iran, Iraq and
Saudi Arabia).

e Effect of pollution on fish health and production (in most countries in the region).

e Fish handling and processing (e.g. in Egypt, Islamic Republic of Iran, Irag, Morocco and
Tunisia).

e Reproduction of commercial fish species (e.g. tilapia, European seabass, gilthead seabream,
catfish, a variety of grouper species, red porgy and meagre) (e.g. in Saudi Arabia, Egypt, the
Islamic Republic of Iran, Irag, Bahrain, Morocco and Tunisia).

e Physiological studies (e.g. effects of starvation and feeding, effects of heavy metals) (e.g. in
Egypt, the Islamic Republic of Iran, Irag, Libya, Morocco and Tunisia);

e Fish nutritional requirements (e.g. feed requirements, feed formulation) (e.g. in Egypt, Islamic
Republic of Iran and Iraq).

e Pest management studies (i.e. weed control) (e.g. in Egypt, Islamic Republic of Iran, Irag and
the Syrian Arab Republic).

e Food science (e.g. food poisoning, effect of processing on nutritional value, fish processing
wastes) (e.g. in Egypt, the Islamic Republic of Iran and Iraq).

e Biochemical genetics (e.g. in the Egypt, the Islamic Republic of Iran and Irag).

e Extension needs of fishermen and fish farm (e.g. the Egypt, the Islamic Republic of Iran and
Iraq).

e Zoosanitary programmes (e.g. disease surveillance and surveys, control of the main pathogens
of marine fish and shellfish) (e.g. in Morocco).

o Agquafeed formulation and production (e.g. development of cultured fish food based on
nutritional studies and using local ingredients (e.g. in Morocco).

e Pilot experimental cage grow-out of hatchery-produced red porgy (e.g. in Morocco).

Research priorities — In countries with a large aquaculture sector, a number of different stakeholders
may be involved in deciding research priorities. In Egypt, for example, there is usually direct contact
between the research institutions, the producers, the General Authority for Fish Resources
Development (GAFRD) and the Egyptian Aquaculture Society. Depending upon the level of research,
results may be published in scientific journals and/or in the magazines of local aquaculture societies.
In the Islamic Republic of Iran, fisheries research projects are submitted for consideration by the
Supreme Committee on Research, which is comprised of university professors, representatives of the
Iranian Fisheries Organization and experienced researchers.

Based on the initiatives of individual research centres and their sponsoring agencies in the countries of
the North Africa and Near East region, some of the main regional priorities for aquaculture research in
the last decade can be summarized as follows:
e Improving the efficiency of pond management and farming practices (both freshwater and
brackishwater ponds);
e Researching and further improving the production cost efficiency of integrated
agriculture/aquaculture systems (e.g. rice/fish and fish/duck culture);
e Investigating the feasibility and economics of aquaponics and recirculation systems;
o Research on the control and utilization of nuisance aquatic plants;
o Establishing programmes for the further development of tilapia culture;
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e Conserving and managing genetic resources for Nile tilapia;

Developing non-conventional and low cost feeds from locally available food products and by-
products;

Developing or strengthening mechanisms for fish disease control and fish health management;
Protecting aquatic habitats from sources of pollution;

Exploring new candidate species for aquaculture;

Conducting studies on reproduction, genetics, nutrition and the environment;

Improving the economics for aquaculture development; and

Reducing losses through improved postharvest handling.

8.1.2 Training

Despite being significant in some countries, training and extension services in the region as a whole
often appear to be both inadequate and ineffective in transferring farming know-how and management
practices. Regional and international organizations have, however, contributed to the capacity-building
programmes in the region.

Almost all aquaculture-related authorities and some research institutions in the region provide training
and extension services to fish farmers, trainers and field officers. Nevertheless, the level of such
services varies widely from country to country and from one training or extension institution to
another within the same country. Generally speaking, countries with longer aquaculture tradition such
as Egypt, the Islamic Republic of Iran and Morocco, provide more efficient training and sufficient
extension services. Pilot farms, hatcheries, laboratories and similar services may be offered free or for
a nominal fee. A key role of such centres is the provision of field and basic training in all aspects of
aquaculture operation and extension services via such mechanisms as regular meetings and
dissemination of information. Such services provide an additional source of training for improving the
skills of the staff in the aquaculture industry in addition to formal university training. In contrast to the
university courses, government training schemes often target less-educated farm workers. Some
smaller producer countries may also offer training and expert advice through government-supported
facilities. Training programmes may be offered in association with international sources of expertise,
such as FAO.

Overseas training (including study tours), both regionally and internationally, has been organized for
participants from several countries of the Near East and North Africa region through various bilateral
and multilateral agreements.

8.1.3 Connection between research and technological development and farmers needs

In countries with a large aquaculture sector, a number of different stakeholders may be involved in
deciding research priorities. In Egypt, for instance, a participatory approach in research development is
used for setting the priority of research projects and their funding, which is provided by national
agencies such as the National Academy of Scientific Research and Technology. As the potential
beneficiaries and their needs should be considered in developing research projects, there is usually
direct contact between the research institutions, the producers, the General Authority for Fish
Resources Development (GAFRD) and the Egyptian Aquaculture Society. In general, most research
plans are adopted after being considered by various key stakeholders. It is noteworthy that, a
participatory approach to research development is used for the setting the priorities of research
projects and their funding, which is provided by national agencies in most countries of the Near East
and North Africa region.

8.1.4  Access to knowledge and technological advances by farmers, especially small-scale farmers

Farmer access to knowledge and technical advances in aquaculture development is facilitated by
training (the most effective means); field days within on-farm trials (effective when attended by
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several farmers); extension bulletins (e.g. the Iranian Fisheries Research Organization Newsletter or
IFRO Newsletter, and those developed by several regional institutions); field visits by extension
officers; and campaigns and workshops.

8.1.5 Most relevant research and technological advancements in the region

The long-term genetic enhancement programme on Nile tilapia carried out in Egypt is certainly an
important research programme with potential positive impacts on the Egyptian aquaculture sector and
its applicability as a model research programme that could be applied elsewhere. This enhancement
programme was lead by the WorldFish Center (Egypt), and currently being continued and expanded
by the Central Laboratory for Aquaculture Research (CLAR). After adequate field testing, enhanced
germplasm of Nile tilapia will be handed over to the appropriate governmental agency for
dissemination to fish farms.

Other important applied research activities have been carried throughout the region focusing on
developing and/or improving farming technologies for new species not traditionally cultured in the
region but that have a great commercial interest. The Directorate of Marine Resources in Bahrain, the
Kuwait Institute for Scientific Research (KISR) in Kuwait and the Fish Farming Centre in Jeddah,
Saudi Arabia, for example have been working for quite a few years on the hatchery technologies for
the economic production of viable juveniles of a number of important grouper species in view of their
commercial importance in the region and declining natural stocks. To date, although important
advances have been achieved only relatively small quantities of hatchery-produced juveniles can be
obtained most of which are released in stock enhancement programmes.

In addition to the research and technology developments supported by the governments, also the
private sector, particularly the larger operations, have and are contributing to technological advances
although sharing of the achievements may not necessarily occur openly. As an example, the National
Prawn Company (NPC) located along the coast south of Jeddah (Saudi Arabia) has been working and
achieving important results in the propagation of commercial species not previously cultured in the
region, including the large Holothuria scabra, the sand fish, and the greater amberjack, Seriola
dumerili.

8.1.6  Financing of research, technological development and training

Financing of research, technological development, training and other services is carried out mainly
through the budgets of the national governments. In addition, some other funding sources supported
some research and training activities in certain countries, such as national agencies (e.g. the Academy
of Scientific Research and Technology); special funds (e.g. the Science and Technology Fund); non-
governmental organizations (e.g. the Egyptian Fish Council); regional organizations (e.g. the Arab
Organization for Agricultural Development [AOAD] mainly for training); and international
organizations (e.g. FAO, the Japan International Cooperation Agency [JICA], GTZ and the Danish
International Development Agency [DANIDA]) for training; and the WorldFish Center for both
research and training).

A new trend that has developed is private-sector funding for applied research to address specific
problems or development objectives.

8.1.7 The role of networking for the dissemination of knowledge and training

Efficient aquaculture networking at the regional level has not been adequately established in the Near
East and North Africa region. It is worth noting that in the region covered in this review, there are two
established regional fisheries management bodies (RFMBs), i.e. the Regional Commission for
Fisheries (RECOFI) (www.fao.org/fishery/rfb/recofi/en) covering eight countries in the Arabian Gulf
and the large and active General Fisheries Commission of the Mediterranean (GFCM)
(www.gfcm.org/gfcm/about/en) which includes among its members all the five countries of North
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Africa, both of which play an important role in disseminating knowledge through targeted training
activities and Web-based information tools. The Regional Aquaculture Information system (RAIS)
(www.raisaquaculture.net) officially launched in March 2009, and the larger Information System for
the Promotion of Aquaculture in the Mediterranean (SIPAM) (www.faosipam.org), covering the
Arabian Gulf and the Mediterranean Sea, respectively, significantly contribute to the needs of experts
and sector managers with regards to exchange of information covering various aspects of aquaculture
in the two areas.

In addition, other functional networking activities do occur at both the local and regional level. Fish
farmers’ associations and a few known and reliable NGOs have carried out a sporadic networking
function by disseminating technical and managerial information through workshops or via printed
materials such as specialized journals and newsletters written in the local language. Examples include
the “El-Sayaad”, a periodic newspaper sponsored by the Aquatic Union in Egypt, and the “Asmak”, a
specialized fishery magazine partially sponsored by the Egyptian Fish Council (EFC).

At the regional level, the Centre for Marketing Information and Advisory Services for Fishery
Products in the Arab Region (INFOSAMAK) (www.infosamak.org) disseminates information on
aquaculture trends and marketing policies, markets and demand for the main cultured fish species.
Furthermore, the Aquatic Animal Pathogen and Quarantine Information System (AAPQIS), a database
on fish health research, is currently working in establishing the Africa chapter in cooperation with the
WorldFish Center and Egypt.

At the international level, the International Network on Genetics in Aquaculture (INGA) is managed
by the WorldFish Center with a focal point at the Central Laboratory for Aquaculture Research in

Egypt.

8.1.8 The role of virtual technologies

The rapid development and spread of the Internet in the region accompanied by the competitive offers
for Internet access made by service providers, has resulted in a noticeable increase the use of the Web
as a key source of information. This has stimulated the discussion and the launching of several training
programme via e-learning technology in the region. It is nevertheless worth noting that many of the
existing and relevant sites on the Web are written in English, making the information accessible only
to English-speaking persons. This remains a serious problem in the region, as the main communication
language is Arabic. For example, although both the RAIS and SIPAM mentioned above are important
Web-based tools, the analysis of the pages visited and retention of visitors indicate that their use is
well below the performances of other similar Web-based information sites.

8.1.9 The role of indigenous and local knowledge

Aguaculture as a whole is a relatively small sector in the region covered and many of the
developments seen in the region is through the acquisition of technologies imported from outside the
region. The use of indigenous and local knowledge is limited to farmer information exchange, as has
been traditionally done in agriculture, and mainly on issues of proper water use rather than on fish
husbandry and farm management issues. This is especially relevant in the case of fish farmers of
relatively long experience who provide guidance to newcomers to this field.

8.2 Issues

The major issues covering information, research, training, extension and networking in the region are
presented below:
e The Near East and North Africa region embraces countries with similar climatic conditions,
that culture closely related fish species in similar aquatic environments. Thus, the need for a
specialized network on aquaculture that could ensure a better exchange of knowledge and



8.3

62

research results among experts, managers and research institutions is considered as a pressing
need for the region as a whole.

Additional and targeted training programmes for trainers and extension workers are needed to
better achieve dissemination of information to both small and large fish farmers.

With the exception of the Islamic Republic of Iran and Egypt, the aquaculture industries in
most countries of the region are based on farming of exotic species, with associated adaptation
and biosecurity issues. In addition, the cage culture of exotic marine finfish may introduce
aggressive and highly competitive species to the environment, where they may bring about a
negative impact on local ecological relationships by competing with native species of high
market value. Thus, research on spawning and feeding of native species in captivity is most
desirable to develop fish farming in the region along with properly assessing the introduction
and the use of non-endemics.

The lack of easy access to existing technology and know-how in fisheries and aquaculture
production, processing and marketing constitute an important constraint in enabling both
public managers and the private sector in rapidly addressing new issues and challenges.

The way forward

A large number of actions aimed at expanding and strengthening the sustainability of the aquaculture
sector have been proposed in both national and regional meetings. Some of these include the
following:

establishing a regional specialized network on aquaculture research and production systems;
launching of a biannual forum for aquaculture experts and managers to exchange information
and experiences;

focus on applied aquaculture research on native species rather than exotics covering spawning,
hatching, nursing, feeding and harvesting;

strengthen collaboration among national aquaculture research, training and extension services
through existing regional frameworks (e.g. the Arab Organisation for Agricultural
Development [AOAD], INFOSAMAK and RECOFI); and

launch the idea of establishing a Near East and North Africa Regional Aquaculture Network,
preferably through cooperation among the two established regional aquaculture networks, i.e.
RAIS and SIPAM.
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9. GOVERNANCE AND MANAGEMENT OF THE SECTOR
9.1 Status and trends
9.1.1 Aguaculture management authorities: their policies, strategies, and governing laws

The management of the aquaculture sector in the Near East and North Africa region is carried out on
various administrative levels. Accordingly, depending on the importance of the sector from an
economic, social and food security point of view, national management is accomplished at three major
administrative levels:

o by a specialized unit (ministry branch, department or division), most often under the Ministry
of Agriculture (e.g. Jordan, Kuwait, Lebanon, Occupied Palestinian Territory, Qatar,
Saudi Arabia, the Syrian Arab Republic4 and the United Arab Emirates);

e by an independent entity (authority, commission, institute or bureau) that may or may not
belong to the Minister of Agriculture (e.g. Bahrain, Egypt, Irag, the Islamic Republic of Iran,
Libya, Oman and Tunisia); or

e by a Ministry of Fisheries or Marine Resources (e.g. Algeria, Morocco and Yemen).

Irrespective of the management level, each country of the region, no matter how great its production
output, has its own aquaculture policy and implementing strategy. Even those countries where poor
information on aquaculture production is reported, usually have a declared policy commitment to
investigate and promote this animal production sector. In general terms, almost all national
aquaculture policies in the region share these common goals: to increase aquaculture output on a
sustainable basis for better food and health security; to promote the economic development and well-
being of rural societies; and to secure further national export opportunities.

Targeted aquaculture sector development strategies have been drafted and adopted mainly by those
countries where aquaculture is deep-rooted, whereas sectoral development in other countries is carried
out on the basis of ad hoc plans, where needed and when feasible and fundable. National development
plans are mostly five-year plans, and these, in turn, have been implemented in several countries within
the context of mid-term and/or long-term development plans. A quick overview of the policies and
strategies of the top five producers in the region together with the major fish exporter (i.e. Morocco)
gives a reasonable evaluation of aquaculture policy trends affecting over 99 percent of aquaculture
output in the region.

In Egypt, the General Authority for Fish Resources Development (GAFRD) is the primary agency
responsible for implementing fisheries and aquaculture development strategies and plans. This
authority is affiliated to the Ministry of Agriculture and Land Reclamation (MALR), however,
because of its growing responsibilities, it may well be linked in the near future directly to the office of
the Prime Minister.

Egypt has a long-term agricultural plan (up to 2030) that also covers the aquaculture sector along with
a medium-term plan (up to 2017). With regard to fisheries, the national strategy targets the production
of 1.5 million tonnes of fish from all sources, of which a million tonnes is expected to derive from
aquaculture. The strategy specifies the systems, responsibilities and budget required to accomplish this
goal.

4 Up to 2007, the fisheries and aquaculture sector in the Syrian Arab Republic was managed by the Department
of Fisheries Resources (DoF) of the Ministry of Agriculture and Agrarian Reform. In 2009, the merging of the
General Institute for Fishes (GIF) and the DoF established a new and independent entity known as the General
Commission for Fisheries Resources (GCFR).
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Egyptian aquaculture is governed by the following main legislative acts:

Law 124 of 1983 — which defines the process required for public-land lease and licensing for fish
farming, which is only allowed on fallow lands. In other words, lands classified for agriculture are
not allowed to be used for fish farming. In this regard, and in order to legalize the emerging
rotation of fish and wheat and/or alfalfa culture, Egyptian aquaculturists believe that revisiting the
article on land use in Law 124 is required.

Law 4 of 1994 (Environmental Law) — together with its executive regulations, this law tackles
environmental issues, including but not limited to those related to fishery. The law provides
regulations for the protection against pollution of sea shores, ports, etc., that are not covered by
Law 48/1982. Articles related to fishery include the following: penalties for violating the
environmental provisions stated in the law, as well as in related laws (e.g. Law 48 of 1982
concerning the protection of River Nile); discharge standards into natural waters; licence
procedures for transboundary movement of hazardous wastes; methods of disposal of dangerous
wastes; and procedures to be followed for carrying out environmental impact assessment.

Additional information on aquaculture legislation in Egypt is available from the country National
Agquaculture  Legislation ~ Overview (NALO) on the FAO Web site  (see
www.fao.org/fishery/legalframework/nalo_egypt/en).

In the Islamic Republic of Iran, the Iranian Fisheries (Shilat), the public organizations in charge of
managing and developing capture fisheries and aquaculture is affiliated to the Ministry of Jihad-e
Agriculture. Shilat governs all fisheries activities in the country, including industrial and traditional
fishing, fishing ports, inland fisheries and aquaculture. Shilat’s responsibilities in the aquaculture
subsector include: study of the country's potentials; planning and preparation of national development
programmes for exploitation of the resources; national aquaculture extension services; selection of
candidate aquatic species for farming; and improvement of farmers' knowledge and promotion of
farming systems.

The “General Guideline for Aquaculture and Fisheries” published in 1999, provides the legal
framework for aquaculture activities. The guideline indicates the authority and responsibilities of four
major related organizations (i.e. the Department of the Environment [DoE]; the Veterinary
Organization; the Department of Natural Resources; and the Ministry of Energy [Department of Water
Resources]). According to the guideline, formal licensing is required for the construction and
operation of an aquaculture unit. Traditional aquaculture activities such as fish farming in irrigation
canals and reservoirs (in which aquaculture is not the major economic activity) do not follow the same
licensing process; the nearest Shilat office is responsible for the issuance of authorization letters
allowing the practice of extensive fish farming in such water bodies.

In 2005, Shilat and the Iranian Fisheries Research Organisation (IFRO), went through a major
reorganization process revisiting their status, responsibilities and structure. This change was
concomitant with a change in orientation and strategy for sectoral development. At present, these
public organizations are still in a transitional phase and are about to become fully operational to
adequately take on their responsibilities under the new mandate assigned by the government.

The Iranian aguaculture legislative framework and other major relevant legislation impacting on
fisheries management issues include the: environmental protection and enhancement act (1974); law
on the protection of the sea and internal water bodies against oil and oil products pollution (1975); law
on the proper use of water resources (1982); law on environmental protection against water pollution
(1984); law applicable to any economic, cultural, societal development (1989); law on environmental
protection and development (1991); and law against damage of the environment (1991).
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Additional information on aquaculture legislation in the Islamic Republic of Iran is available from the
country National Agquaculture Legislation Overview (NALO) on the FAO Web site (see
www.fao.org/fishery/legalframework/nalo_iran/en).

In Saudi Arabia, the Ministry of Agriculture (MoA) manages the fisheries and aquaculture sector. The
main objective of the Saudi fishery policy is to promote the sustainable productivity of local fish
stocks in order to ensure a continuous supply of fresh fish. Within this objective, aquaculture has been
identified as a major priority. Another objective is to satisfy national fish demand by minimizing the
differences between the local fishery production and total fish consumption. As part of these overall
policy objectives, protection of the marine environment is also a major priority of the government.

The Saudi overall strategy identifies, inter alia, the following development objectives for aquaculture
out of several others for the entire fisheries sector: to produce fresh fish for local markets as part of the
national food security policy; to develop sustainable and responsible fisheries management through
stock conservation measures; to improve the economic performance of different fishery sectors
through better utilization of the marine environment; to subsidize local fish production from both
capture fisheries and aquaculture; and to encourage and increase the fish supply from aquaculture in
order to reduce fishing pressure on local stocks.

The Saudi MoA is working on the establishment of a legal framework to regulate the aquaculture
industry. Furthermore, the Kingdom supports aquaculture projects that use environmentally friendly,
responsible and sustainable farming technologies. A major objective is to ensure the production of safe
products that meet international health and quality standards.

In Iraqg, the General Authority for Fish Resources Development used to be responsible for fisheries and
aquaculture. In 1989, a General Authority for Animal Resources Development was established within
which a Fisheries Department took over this responsibility. This general authority was affiliated with
the Ministry of Agriculture (MoA). In the 18 provinces of Iraq, there are local sections for fish
resources belonging to the MoA but operating through the local agriculture authority in each province.
Nevertheless, since the change of the Iragi regime in 2003, it has not yet become clear whether
previous administrative arrangements will be maintained or if new arrangements will be implemented.

The Iragi management measure in use is Law No. 48 of 1976, which regulates all fisheries related
activities. The MoA issues regulations under this law according to local and national needs.
Management measures that have been implemented by law and regulations include the unrestricted
issuing of licences for fishing or aquaculture. In 2001, after fulfilling minor conditions, the number of
aquaculture licences for fish farming totalled approximately 1 893.

The enforcement of Iraqi aquaculture regulations remains at present rather weak, particularly since the
change of government in 2003. In addition, the infrastructure in support of the fishing industry (e.g.
vessels, nets, equipment, transport vehicles) and the government regulatory authorities (e.g.
administrative buildings, equipment) has deteriorated significantly during the period of economic
sanctions imposed on Irag. As a result, although simple management and administrative systems are in
place, they are widely ignored, implemented or enforced. As a result, local communities have often
adopted management arrangements that suit their particular needs.

In the Syrian Arab Republic, the Department of Fisheries Resources (DoF), established in 1986 in the
Ministry of Agriculture and Agrarian Reform (MAAR), governed the fisheries and aquaculture sector
during the 25 years prior to the restructuring of Syrian fisheries bodies®. The DoF was, inter alia,
responsible for the licensing of fish farms; follow-up on their performance and outputs; recording and
issuing statistical data; training and extension services for fish farmers and extension officers;

> In 2009, a new administratively and financially independent management institution named the General
Commission for Fisheries Resources (GCFR) was established that integrated the former General Institute for
Fishes (GIF) with the Department of Fisheries (DoF).
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conducting field tests on farming techniques suitable for arid areas; leasing of surface water in
retention lakes for culture-based fisheries; introducing new aquaculture candidate species, artificially
spawning them and disseminating fingerlings to fish farmers.

Considering that the fishery resource is a natural heritage and that aquaculture is a strong growth
driver, the Syrian aquaculture policy aims to: preserve fisheries resources and their bio- and eco-
diversity; promote sustainable aquaculture to contribute to food and health security; and subsidize the
economy and well-being of rural societies and diversify their incomes.

The implementation strategy for Syrian aquaculture policy includes the following: full inclusion of
drainage canals and small-scale retention lakes in fish production by the end of 2020; expansion of
fish farming to salinated lands through the implementation of fish culture-crop culture rotation in most
geographic areas subjected to periodic accumulation of salts; firmly establishing the concepts of FFP,
IAA and IIA as appropriate in the majority of agricultural properties; investing all possible efforts for
the governmental adoption and wide implementation of multilateral use of water resources so that
aquaculture can be incorporated as an activity; and researching on suitable native aquatic species as
candidates for the aquaculture industry.

The main Syrian legislative instruments related to aquaculture and the aquatic environment includes:

Legislative Decree 30 of 1964 — includes the law on the protection of aquatic life. The law includes
chapters on the licensing of fish farms, on leasing water bodies for culture-based fisheries, on
protection of the aquatic environment, aquatic species and their habitats.

Ministerial Resolution 12/T of 1991 — provides the prerequisites, spatial and technical conditions
for licensing of different types of fish farms: conventional earth ponds, raceways, continental,
marine and offshore cages, and marine land-based and closed recirculation systems.

Ministerial Resolution 8/T of 2003 — provides the prerequisites, spatial and technical conditions for
licensing of aquafarms for culturing aquatic mammals, reptiles, amphibians and aquatic species
other than finfish.

The Environment Protection Law focuses on the protection of the environment in general, including
the aquatic environment. The law addresses all environmental aspects, including emergency
preparedness and contingency strategies for eventual environmental disasters, prevention of pollution
of air, soil and shared waters; the requirements for environmental impact assessment studies; and the
setting of penalties.

In Morocco, the Moroccan Ministry for Marine Fisheries has recently revaluated the overall limited
progress achieved in the aquaculture sector. The first developmental initiative supported by the
government was within the framework of the 1999-2003 five-year plan. The Ministry for Marine
Fisheries reserved an important place for the development of aquaculture by establishing measures to
encourage investments and promoting scientific and the technical research in this field. For this
purpose, the Moroccan authorities have recently decided to expedite aquaculture development with the
objectives of contributing to the planning and effective use of the coastal zone and promoting the
economic and social development of the coastal regions. In 2009, the “Plan HALIEUTIS” was
adopted by the Moroccan Government as a new strategy for both the fisheries and aquaculture sectors.

9.1.2 Better aquaculture management practices and certification schemes

Commercial aquaculture operations have increasingly focused on environmentally responsible
practices to ensure the proper use and conservation of existing natural resources. In this regard,
governments across the region have been enacting regulations and guidelines to ensure the sustainable
growth of the sector.
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As environmental and health awareness has increased significantly among people, agencies and media,
better farming practices and hygienic handling and processing of produce are receiving more attention.
Branding of products and farm certification schemes are mechanisms to promote regional aquaculture
products. In Egypt and the Syrian Arab Republic, there are some incentive packages to promote
exports in general, including fish, assuming that fish exports comply with the relevant quality and
safety standards. Organic aquaculture could be expanded, but is subject to demand and economic
viability.

Gaps in the current regulations have been identified and revisions have been recommended. A series
of technical meetings and workshops have been conducted throughout the region in the past few years
to discuss the sustainable use of water and land as these two factors remain key issues in the long-term
development of the sector. The need to ensure the quality and safety of fishery and aquaculture
products are topics widely discussed in the region emphasizing the need to comply with good farming
practices.

9.1.3 Monitoring of aquaculture operations

Up to the end of last century or even later, the primary environmental preoccupation in the region was
to confront the negative environmental impacts of harmful human and governmental activities, rather
than to establish long-term environmental precautionary strategies. Such an approach was not likely to
bring about a sustainable, safe and healthy environment, but rather an exponentially growing gap
between achievements and real environmental needs.

Yet, it is gratifying that most countries of the Near East and North Africa region now recognize the
need for a comprehensive and serious environmental policy. This is reflected in the establishment of
special ministries or general authorities for environmental protection, and the issuing of relevant
environmental related laws.

Environmental impact assessment (EIA) and risk assessment (RA) have become by law an inseparable
component of any investment plan, including those for aquaculture development. However, in some
countries, such assessments are presented by the investor himself, and thus, they become a matter of
formality rather than any real evaluation of a project’s probable consequences. In Egypt, on the
contrary, a specialized unit within the Egyptian Environmental Affairs Agency (EEAA) is in charge of
EIA for aquaculture projects. The monitoring of aquaculture projects is mostly carried out on an ad
hoc basis, as was the case with cages in the Nile River before they were banned.

9.1.4 Existence and effectiveness of biosecurity frameworks

As an example of the use of biosecurity measures within the region, Egypt can be used as a case study.
In this country, a biosecurity strategy with its associated measures and guidelines were established and
issued in 1995 following a ministerial decree of the Ministry of Agriculture and Land Reclamation.

The Egyptian biosecurity strategy is supported by a number of biosecurity committees, including the
National Committee for Biosecurity, as well as a number of committees in all major scientific
institutions; and biosecurity guidelines, which include legislative acts, rules and guidelines that must
be adhered to by the industry.

The National Committee for Biosecurity is made up of selected policy-makers, experts and scientists
from a number of governmental bodies (including the Ministry of Agriculture, Ministry of Public
Health, Ministry of Trade and Industry, Egyptian Environmental Affairs Agency [EEAA], the
Academy of Scientific Research and Technology) and elements from the private sector. The
committee has the following responsibilities: to develop policies and procedures governing the use of
modern biotechnology; to be responsible for risk assessment and the licensing of genetically modified
products in accordance with the biosecurity guidelines; and to provide, in coordination with
international organizations, training and technical advice.
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9.1.5 Supporting and enforcing farmers’ self-regulating management codes

This is taking place in an informal way through associations and was started among the cage-farming
community immediately before cage farming was banned in the Nile River. The main objective behind
this voluntary self-regulating initiative was to enhance the image of aquaculture among the general
population, concerned agencies and the media. These initiatives have been based on knowledge and
personal perceptions of good farming practices and not on an officially recognized code of practice.

Farmers are willing to adopt good farming practices when these are seen as major steps towards the
sustainability of their aquaculture activities. Encouraging the adoption of good farming practices
requires: encouraging the establishment of new aquaculture associations and the increased activity of
existing ones; and introducing good aquaculture practices (GAP) to the fish-farming community
through campaigns, the distribution of printed manuals and appropriate incentive packages for their
adoption.

9.1.6 Data collection and reporting and dissemination

Agquafarms in most countries of the region are not only subjected to a licensing system, but also to a
regular follow-up system. This is done either by local fisheries officers, water authority officers,
extension officers or local veterinary services. The follow-up objectives include some or all of the
following: compliance with the licensed quantity of water usage; compliance with codes of conduct as
to feed quality, use of antibiotics, hormones, etc.; compliance with the criteria set for quality of
discharged water; collection of information on seed production, cultured species, health status,
mortalities, production quality and quantity, etc.; compilation, analysis and issuance of statistical data;
and acquisition of a holistic picture of sectoral performance needed to evaluate and reconsider
management objectives and effectiveness.

9.2 Issues

An examination of the available references on aquaculture governance in the Near East and North
Africa region and personal communications with officers and policy-makers in the region responsible
for aquaculture development has permitted the identification of a few important governance gaps in
some countries which may have been responsible for the slow growth of the sector in some areas.
These are reflected in the following issues:

e General aquaculture development policies are, in some cases, developed internally by fisheries
institutions or relevant ministries. In some cases, just a few closely related authorities are
involved. As a result, the declared policies, even though they are considered to be a first
priority and appear very promising, are single sided and thus, incapable of fully achieving
their goals. Only a few policies have been very well laid out, and adopted and backstopped by
all relevant stakeholders.

e Implementation strategies are in most cases laid out solely by fisheries authorities or in
collaboration with a close circle of relevant institutions. Thus, in most countries of the region,
even development strategies and plans, despite being generally ambitious, lack proper and
timely scheduled implementation plans. This usually results in incomplete, interrupted and
poor implementation often leading to modest results and tardy outputs.

e The long coastline of the region (over 20 000 km) has not been able to attract a strong
mariculture industry. Marine land-based farms are rare and the marine cage culture subsector
is still in its infancy. The deficiency of approved integrated coastal zone management (ICZM)
plans in much of the region has been an obstacle to marine aquaculture development in some
of the countries in the region. Plans set solely by aquaculture authorities are usually strongly
opposed by stakeholders from other coastal and marine users such as tourism, transport,
mining, industry, agriculture and sometimes capture fishery itself.
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The primary environmental focus in the region has been to confront the negative
environmental impacts of harmful human and governmental activities, rather than to formulate
long-term strategies for environmental protection. Such an approach is not likely to bring
about a sustainable, safe and healthy environment; on the contrary, it will always lag behind,
with an exponentially growing gap between achievements and real needs. Yet, it is gratifying
that most countries have become aware of the need for comprehensive and serious
environmental policy; thus, relevant laws are being issued and implemented in most countries.
Some gaps in the current regulations have been identified and revisions and changes have
been recommended. Furthermore, overlaps in legislation in some countries may have caused
some confusion at the overall management level. In other cases, laws and regulations seem to
be outdated, as they do not reflect the new concepts and approaches developed for responsible
aquaculture management and do not provide the appropriate legislative tools to manage the
sector.

The way forward

To improve and strengthen aquaculture governance in the Near East and North Africa region, special
consideration should be given to the following recommendations:

National aquaculture development policies and plans should be discussed, agreed upon and
established through a strong consultation process with all major stakeholders which include
governmental authorities; research, training and extension institutions; producers and service
providers; aquaculture associations; and other relevant civil organizations. Strategies and
implementation plans are more likely to succeed when designed through such a participatory
approach.

Regional aquaculture development strategies need to be projected onto planning matrixes for
comprehensive, synchronized and timely implementation. Such matrixes should clearly define
major goals, objectives and activities; detailed action plans should be prepared and timely
executed; establish monitoring and periodical evaluation systems; and clearly identify
performance indicators.

The Near East and North Africa coastal zones need to be collectively managed by all marine
stakeholders through an integrated coastal zone management approach. This approach may
secure a foothold for the development and expansion of marine aquaculture with no or
minimum opposition possibly arising from other coastal and marine users.

Applying existing export incentives on quality and safety of farmed products destined to the
local markets, may significantly encourage the application of BMPs at all farming levels.

Better performance monitoring of the aquaculture sector along with a regular evaluation of
trends and management efficiency is still required in the region and particularly in some of the
countries. Special attention should be given to the collection of accurate statistical data. In this
respect, farmer associations could play a key role through self management and development.
Agquaculture product labelling, certification and quality assurance are pressing issues
particularly for major export markets and certainly require further attention in the region.

A thorough review of aquaculture legislation is important, as it will ensure that the sector is
developing within a healthy legislative environment. Water and land use, lease terms and
conditions, and taxation are key issues in promoting the development of the sector.

There is a need to further strengthen human capacity and reorganization of services provided to
the sector in order to ensure the timely acquisition of new knowledge and technologies.
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10. IMPLEMENTATION OF THE BANGKOK DECLARATION
10.1  Main challenges and opportunities

During the past decade, aquaculture in the Near East and North Africa region has achieved the highest
average annual rate of growth among other regions across the globe. However, because of the wide
range of challenges facing the aquaculture sector at both the global and regional levels, it is
guestionable whether this high growth rate can be maintained during the next 10-20 years.

Developmental challenges will certainly result from global environmental changes and the Near East
and North Africa region may need to face and adapt to severe drought and desertification issues as a
result of global warming. Other challenges of a strategic legislative nature related to resource
exploitation policy and scarcity of local inputs will also need to be dealt with for the aquaculture
industry in this region to progressively expand on a sustainable manner.

10.1.1 Drought and water scarcity

In a region considered as the most arid on the globe, water resources are by far the most limiting factor
for any freshwater aquaculture development programmes. Water management authorities in some
countries of the Near East and North Africa region have reconsidered water resource management
policies and have begun to implement water re-use programmes. Two approaches have emerged:
a) the use of agricultural drainage water for aquaculture (e.g. in Egypt); and b) the use of aquaculture
drainage water for irrigation (e.g. in the Syrian Arab Republic). Both approaches have helped reach a
certain rationalization of water use.

In Egypt, one of the main issues is the uncertainty of the future availability of agricultural drainage
water for use by aquaculture. A new water policy is being set targeting increased control on water use
in crop production, which in turn will lead to a reduction in the quantity of drainage water available
for aquaculture, as the use of water for crop production is given priority over use by aquaculture. In
addition to the negative impacts of such measure on the existing 800 hatcheries (500 million fry/year),
31 fish feed plants (420 000 tonnes/year) and on 40 percent of the regional aquaculture production
output (2007), the new water management approach may have severe environmental impacts. The
reuse of agricultural drainage water for irrigation might affect land arability, as the salinity level of the
soil may progressively increase to critical levels where the land can no longer be exploited for farming
crops.

10.1.2 Limited land availability

The construction of fish farms in most countries of the region is restricted to areas classified as waste
non-arable lands. In the case of saline lands, following two years of flooding, the salts are leached out
and the land use by aquaculture may again become in direct competition with agriculture. Other
conflicts take place among sectors competing for land use, especially in the light of the low level of
communication among the concerned authorities. Competition is very obvious in coastal areas where
priorities are given to tourism and other sectors over aquaculture.

In general land availability for aquaculture projects is a major issue in some of the smaller countries in
the region (e.g. Qatar, Bahrain, Kuwait and the United Arab Emirates) where land demand is high
among different economic sectors. In these countries, land further away from the coast is certainly less
valuable and in demand, however the main issue remains with the availability of sufficient volumes of
freshwater. This issue is pushing many countries in evaluating the economic feasibility of introducing
aquaponic systems and recirculation technologies.
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10.1.3 Shortage of inputs

In the case of Egypt no matter how great the annual production of tilapia seed, there is always a
shortage of seed during April and May of each year. There is also a clear deficit of marine fingerlings
at affordable prices. Similarly, the naturally occurring fingerlings of flathead grey mullet are not
sufficient to support the growing demand by the aquaculture sector. The same is true for naturally
collected fry of seabass and seabream. A similar shortage also exists for key fish-feed components (i.e.
vitamins, micro-elements, antioxidants, and binding material), balanced fish feeds, and pure cultures
of algae, Artemia cysts, starters and crumbles for feeding marine fish.

The situation above of Egypt is also faced by many of the other countries in the region. Shortage of
inputs, particularly artificially produced seed material is certainly a major constraint. There is a need
throughout the region to further identify and select suitable local species as aquaculture candidates,
develop economic mass production technologies, as well as reduce the cost of farming systems
(particularly for marine finfish species) to enable to compete with products supplied from the capture
fishery sector and those imported from neighbouring countries.

10.2  Adoption of the Bangkok Declaration

Policy and regulation reforms that have supported aquaculture development over the past decade well
reflect the recommendations and strategy of the Bangkok Declaration, which was adopted in 2000
following the Conference on Aquaculture Development in the Third Millennium
(20-25 February 2000, Bangkok, Thailand). This is reflected in the following:

further species diversification of cultured finfish and crustaceans;

diversification of production environments;

increase in research activities that more closely address the needs of the sector;

establishment of credit facilities in support of small householders and women;

promotion of aquaculture as means of job creation and contribution to food security;
establishment of functional aquaculture associations in many countries of the region;
establishment of aquaculture subsidiary bodies within the General Fisheries Commission for
the Mediterranean (GFCM) and the Regional Commission for Fishery (RECOFI);
strengthening national, regional and international training opportunities; and

e adoption of environmental impact assessment studies for new farming operations.

10.3 Recommendations

Numerous opportunities exist for the further development of aquaculture in the Near East and North
Africa region. These include the wider implementation of integrated fish farming systems and
development of culture-based fishery (CBF) and capture-based aquaculture (CBA) in lakes, coastal
lagoons and open sea. Closed recirculated farming systems and other land-based water-saving farming
systems also offer technical opportunities for the industry to expand in the region.

Many of the aquaculture development challenges faced by the region can be overcome through the
development of comprehensive and integrated strategies and with use of available resources through
good management practices. Tangible results are highly expected in the near future and may well be
achieved through the adoption of the following:

e Well-targeted developmental strategies and priorities for the use of natural resources (mainly
land and water); existing strategies may need to be revisited and more rational ones adopted.
These should be followed by appropriate and sector specific legislation.

e Long-term precautionary development plans need to include mitigation responses to potential
impacts of global and regional environmental changes (including warming, droughts, floods,
soil erosion and desertification).
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Research, training and extension activities need to be given further attention at both the
national and regional levels. In addition, specialized networks for the exchange of experiences,
technical and managerial information need to be further strengthened.

Studies on desirable and commercially interesting native aquatic species should be an
important component of any research programme to better understand the biology, spawning
induction, feeding habits, nutritional needs and farming requirements of such species.

Support technology transfer projects which included accessible credit lines particularly for
small householders and low-income rural farmers.

Further collaboration with developed countries in quality assurance, product labelling and
traceability is needed to pave the way for improved marketing of aquaculture products within
and outside the region.






75

11. REFERENCES

El Gamal, A.R. 2001. Status and development trends of aquaculture in the Near East. In R.P.
Subasinghe, P. Bueno, M.J. Phillips, C. Hough, S.E. McGladdery & J.R. Arthur, eds. Aquaculture
in the third millennium. Technical Proceedings of the Conference on Aquaculture in the Third
Millennium, Bangkok, Thailand. 20-25 February 2000. NACA, Bangkok and FAO, Rome.
pp. 357-376.

Poynton, S.L. 2006. Regional review on aquaculture development. 2. Near East and North Africa —
2005. FAO Fisheries Circular. No. 1017/2. Rome, FAO. 2006. 79 pp.

FAO/Regional Commission for Fisheries. 2009. Report of the Regional Technical Workshop on
Aquatic Animal Health. Jeddah, Kingdom of Saudi Arabia, 6-10 April 2008. FAO Fisheries and
Aquaculture Report. No. 876. Rome, FAO. 2009. 119 pp.

FAO. 2006-2011. Aquaculture topics and activities. Aquaculture. In: FAO Fisheries and Aquaculture
Department [online]. Rome. FAO. Cited 11 April 2011. www.fao.org/fishery/aquaculture/en

FAO. 2010. Statistical yearbook. Statistics and Information Service of the Fisheries and Aquaculture
Department. FAO yearbook. Fishery and Aquaculture Statistics. 2008. Rome, FAO. 2010. 72 pp.

FAQO. 2009. The state of world fisheries and aquaculture, 2008. FAO Fisheries and Aquaculture
Department. Rome, FAQO. 176 pp.

GAFRD. 2009. Statistics of fish production in 2008. General Authority for Fish Resources
Development. Ministry of Agriculture and Land Reclamation. 122 pp.

Subasinghe, R.P., Bueno, P., Phillips, M.J., Hough, C., McGladdery, S.E. & Arthur, J.R., eds.
2001. Aquaculture in the third millennium. Technical Proceedings of the Conference on
Aquaculture in the Third Millennium, Bangkok, Thailand. 20-25 February 2000. NACA, Bangkok
and FAO, Rome. 471 pp.

World Bank. 2009. Middle East and North Africa Region: 2008 Economic developments and
prospects — Regional integration for global competitiveness. The International Bank for
Reconstruction and Development/World Bank. 142 pp.

Available at http://siteresources.worldbank.org/INTMENA/Resources/2008MENA-EDP-full.pdf.



FIRA/C1061/6 (Bi) LU LoV Ly 59 SlowY slos e Labidl 8,50

ISSN 2070-6065

U sl Ly 5 daess wlaledly Uls J s> dsaudd] Lol

2010 — Ly 91 Jlaig , 30Y1 § 42! dibane 3




&= 2, (Oreochromis niloticus) Ll bldf slas : 1§90
o olaw 5)}@ ).‘vl)a..” ;UAJj 4.;1}; ﬂij‘)M b é >y 45)4 é Gad Gl
.Valerio Crespi & b

Copies of FAO publications can be requested from:
Sales and Marketing Group
Office of Knowledge Exchange, Research and Extension
Food and Agriculture Organization
of the United Nations
E-mail: publications-sales@fao.org

Fax: +39 06 57053360
Web site: www.fao.org/icatalog/inter-e.htm

ISBN 978-92-5-006926-5 ISSN 2070-6065

9

789250 069265
12341Bi/1/07.11



FIRA/C1061/6 (Bi) Ul LYl Ly iy el wlas oo Labaill 5,45

U sl Ly 5 dseis wlaledly Uls J s> daonlh] dowd

2010~ Ly 31 Jlag (oY) 3 2l dibio

dlas|
LA‘QJS ?Laaﬁ
Basall padU Zol 3y L2EYI Lol S >

Lyl ! 4y ggand]

Basill wedU ely3lly L322 Y1 Tabio

2011 <Ly,



by @l e 53 Y L se Ty g Laade Y ol sall a5 Ao Atuall Gilia Yl
@sanill i 5 s3lal s Il Glaty Lo 3 5 _aiall asdU Lel 3l L0321 Labiial pala
Lo Candy of LgSUabuny Blaty Lo g5 ol Aalaia 5 Lo ol aalil o Ly Y

LS ol cGpaniaall 2y olatie o 53_ae oS LY x5 Yy Lo sass
ol 5 anall a3 Zel 3l L3 Labiie Lila (o pn g5 sl aea e Y pl das 5o
5,53 05 al Las LDt e Lelu 35

(Oadlsall) allpall Lomn sl 45,0 Loode Yl algall sda 3 80 lsll Sl gy Jias
B_aiall ae U Tel 3l L3V Laliie s wlgas Jla gl S5 Yy

E-ISBN 978-92-5-006926-5 (PDF)

algall Sy s aiis Lel My Laa Y daliis Gly Al gias auball Gsda ppaa
ALY 5aid Glas ol Akl Gl _ie jpmay ¢ sebaall 1ia b 5,050 &aade ¥l
02152y sl ans Solel (A i 4 L8 e o gy b st 3y Ayl

ol iy 031 e Jpmadl Sl o355 Lyanlaill (1,2 ell 3 Lay spad 4y5las
3siall e olludiul o Loyl y bl Gsla Ca oy Lranall Labiiall latie Hi
:J[\,i copyright@fao.org : 4 s ,23XI¥I _o5ull olgie e L ESIL Gagal 3l

Chief

Publishing Policy and Support Branch

Office of Knowledge Exchange, Research and Extension

FAO

Viale delle Terme di Caracalla
00153 Rome, ltaly

© FAO 2011




ii
dad gl das)

3 b 3ol JWl cJandl pax I ae [ cDpsgaadl Tyl ALl a5l Jead [Jo W1 Sy o BT oy
wlaglne by ) Juod [JlWl (B o> LByl 0da § pgiaalud Lppall o Ljsger 0o Golo ipyd [JsW)
Ty oo Als Tale wloglasy Joadl e JI s [JoWl paly cLogandl o pall ASLdl § 25US eba ¥ Ly 5 (00 Banly
Cipd [JOWIpB oa> 3 Tl Bylas 08 wlaglae By oad e [JSWI Lyl pas Ljpean § SUI LYl
P O syl Al Ol o dpaally Lyl o Typean 3 TBUT LY T Jga wlosla sy Lls S, Golo
P el)3lly LYl Gabis 3 (FIRA) LUl sla ¥l G wloas (L8UI sl L5 08 gl ¢ I51Y) 5,05l
(RNE) Labidl= SoY1 5,800 calB¥) sl (Lol sylall 0 1oV Jgguall ¢ ls gy clogy b (Rabidl) Basill
Lhill Gy S peall lax ol S5y S JS8y yuie el o Alall @l wlgall Loy B oo Wl 3
WU sl Loy whlas] Cibss 9y 3baSl JI Jsoge Ladl pols S8 didyl oig) LSl Lelually (ol

kil § RSend! splally LU sl Y1 By dem wldlan Yl oladl s3adl § oy5a) ¢ dabiilly

sl g pgilaly 3 T8l sl Y1 G513 Jso libny laglusy Iyaged (ol B1S sl pundl sy Lyl Jpose (Sl
ASlall 0o oyl Ciblll 38 ey Tl Dbl gl L 5131 Lyygeandl 0o Supaes Apdd By Sgisr ol s
Oll Typeen 08 Silnd Sagay M 28 e pn caapedly Lyl pas Ljseen s Dl aenl sl (Ll
obs Bblw g0 a5l Gl apdly Ouadl Slao (o uad pula Lo aisy il G aanedly < Lpodl Yl
M i Vy 0,8 Glsio umdly Bamill Ty pall Lol o gy dama jos suedly < b3 Do o (55,0008 s sy

il Dyppendl 0n e 2l ol sudly gl Ryl Ljggandl 0o S1sS Sy el

bV Ly 5y Jlan Yl bl 8,831 03g) Sl raailly ISV olas] § Lasle 03 J Soadly I 355 JLols Sl

s

LUl



& bogsS

2010 — L 3 Jlasy So¥l 5,201 Dibio § L3UI sla V) Ty 5 Tuadd wbalasly D> Jg> Tuald] Gl

2011 ielyyly LaEYI Labs <Ly, 6/1061 p3, LSUI bl Doy Jlewl slas oo Dabill oyl
i 107

uadla

WU LY Ty ol S mey Bapae o) LA Jlady So¥l gl Dibie 3 Jlndl Lup Loyl s
ZSW ey 3 BN Sgiall § S Sy gy Ul 0l e ligpdall 050§ wlay 28 Ll
ple & ob 135000 o Y1 aEal I Glasl Tiw oloyl LI LYl Ty s gl 0B Akl oo bl
2STIL e sl 13 Jil Lol T JI gl o] Loany M1 SR 3 0 850 000 ¢ Js1 41 1997
Ll iy sl Dogeall TSall wlolpadl n,355 LSandl wlailly plia¥ly pldl >all gogll 2Ll
53 n 1S 03ala 113 ) s Joos Tl ity oy e Tiled oo Bkl bl Ll Tl 330550
375 ialus chis glly dawlgll AWl GbULL yaas Libill ol Ll 25bs . 3ale 355 I Jooy oSl 5 s
b5 Wl Jaoloally Aogy3ll o2, ¥ls Zelpl) Dlall 0a)Y1 of e § cdibiall bl Ll oo DU
J Wb Jeoy dasize Jolgudly claoldl Lol 0o Glho Ghill G ol w2 Y BU 3 6 0 BT Dl
g 0o BUIGE 99 Jigoy olaly dued cuaaley kil pue Uasdy 1,50 150 Ll slidl sy o5 20 100
Lolwiad | LSUI sbaY) Ly debio Feis ol sl Il aile @ jbuw s3Iy 2007 3 Gibial S
e L] Lgpad Tabll o5 U5 gy Ldall obdl 3 Il Ly iy 3y Loud Logad (Land piiay Lol
3l bl sl b (2 oo iy Lal) Lpaoy Lol wlils by B 0 Lgislio sl

I I g yl5ey Lyl ol ! gyl3e 00 wl3ie 335 pupls 5 5,5 @il § L1 gy > Y ails




Xi

© o o1 o1 =

11
17
17
17
26
29
33
33
34
37
37
37
39
42
43
45
46
47
48
48
49
50
53
53

Aah 4l dac)

uaila
) paidall g il Hlaial)
daliall palaidy) g daelaial) i) 1

Slandl 5 i) 1.1
A e gl g Al jaall 1.2
dahiall e laay) Lolady) )l 1.3
Al oLl 4y 5 dal s ddmall A ) jiladl 14
& il dalal) il 2
clalayl ;s 2.1
LY dwS 211
sy ded 212
FLY) b, ikl 2.1.3
sl CadSil Cilalail 2.1.4
clalail g Lol 2.2
difind) I ookl 2.3
el o claaall ¢ ) sall .3
cllay ;s 3.1
sbally =,y 311
oy i) g 312
£l il dlaisad £14Y1 3.1.3
il oy se 314
Lo yil elbisi 3.1.5
Liled dauall cilers 3.1.6
A Lisaill 317
Lilall e L ¥ 4y 5 4 el 3.1.8
liast ey Lo g dlass claas 3.1.9
ol Lladl 32
A ) okl 3.3
Al 5 A8ld) el Ay 5 4
clalay ;s 4.1



53
53
55
56
56
58
58
61
61
61
67
68
68
69
69
70
71
71
71
72
73
73
74
74
76
79
79
79
80
80
81
83
83
83

Vi

Class g o sl sl £ siill A e < pilil 5 doled) Lind) g LI 4.1.1
Lilal e La¥) Dy 5 8 Dy slasll O gall 5 43 50¥) plasind  4.1.2

Dslaal g/ ¥ 46 4.1.3

LY Sl siase pran Ao LlolSil Liilal) o La ) 4y g7 500 4.1.4

2 sall AV Gpperiiall po e liil y el il 4.1.5

Ll

A ) Gkl

4.2
4.3

3okl 5 (8 sutl

clalaiy) 5 Alal)

5 lail Coliol go g duasi N (5 su¥) 5,11

MY e ga) 5 Dulaadl (5 ¥ 5 _paatll F38) oY) clibio 512
saaell g1 ) il s Clole ) 5.1.3

Gl Ll s (51 3us¥) i 3 Delaia V) clabiially clelead) 5,14
Lilal oL ¥/ Luy s latio ol jial bl LilSsY) 5.1.5

Ll

AL U 3kl

5.1

5.2
5.3

Agalady) 5 e L) dpanil 5 o 30 ) 3 Al e Lal) Ay 5 dealise

clalaiy) 5 Al
Luadliy) 5 duibs gl 5 edalaall lolaBy) 6 dilad ¢La¥) 4y 5 Lesls  6.1.1
SR _paiiy el jall lia G pe dilall e la ¥ Ly i £ U dusi 6.1.2
b _pe 5 sudlbso JSI g Lhdl o iy A Jarl 2 8 2e 6.1.3

HAaall il g el e 45l 6.1.4

OS5 a8 Lo 500 615

5 il dagy Jl) O lall daa gl L3l e duilell oY) 4w i il 6.1.6
Al U 3kl

6.1

6.2

gl e i )il il sl

clalaty) 5 Alal)
Lilel L) Ly 5 e Al il il 7.1.1
Lealssdl g Lolai®y) cduepikall (5 &Y Lo ol <yl 7.1.2
Lleadl

AL I Gyl

7.1

7.2
7.3

Gl 4.4\.5;\} AL&)}JU “._\..3‘)531\) e ganl) sadaliall e gleall 9

Cilalasy) 5 sl
Linall LY 5 ol ull - 8.1.1

8.1



vii

86 o) 812
87 el el Clabiin) g ) skl 5 Gipaddl G bl ) 8.1.3
a3Vl el ol 5iSi 5 4 pmadl Iy shiill (N e il Jsas 814
87 el el
87 dihiall 4 dDlell 3 Guidil) < okl g Cogad JiST 8.1.5
88 o il g il el g eCignill Ligai 8.1.6
88 il 5 8 peal] a 55 A S 0 817
89 dun) Y clidl . 8.1.8
89 Dlsall g 4y il 46 jead 450 81.9
90 il 8.2
90 ALY D skl 83
93 gladll 3 ) 5 4un 55 .9
93 cllayl ;s 9.1
93 dga sall il gill 5 Lol yi) ¢lgilalons 24uilall sl ¥ 4o i3y lis 9.1.1
08 Clolgidl) Labsif 5 Liilall oL ¥ 4 47 5 )0y JaadS) il ool 9.1.2
99 Lilel) o La¥) Lu i Clidae 4d 00 9.1.3
99 ot ¥ Sl dulleds asn s 914
100 e ) all L3l 5 )0Y) Gligre Gukis aco 9.1.5
100 Cliloll ajisis iy grani 9.1.6
100 Lladl 9.2
101 LY D skl 9.3
103 Sl D) Guks .10
103 L ) Ll s clbaadll 1001
103 oliall 5 y2iy Cilint 10.1.1
104 U sganadl g1l 10.1.2
104 Ol i 10.1.3
104 AL Ple) A5 10.2
105 cluasl  10.3
107 el 11
: Galial)
35 Ap gl pae i) sgen (B iS5 U Joa olad Al 1§l
35 A ) Ly jal) ASLedd) 8 o gl A Ja) 12 G5 sauall



50

10

12

14

15

15

18

18

19

20

23
24

38

41
44

viii

4 paddl ) sall dlaial) alatinl) relland) e ) dal Cati #las cs
.ﬁ}ﬂ\j d.q\.s.\.“ d}AwEJ}.\Mﬂ

SN 38 Ak e due il 4ss BhLa 5 e il oiilaia) b w815 ol
L Jled

L8 Jladis (Y (3l Ailaie b Dueldia¥) 5 Al e sanal) G L)
2007 Ao i

S Gl Ailaia aly b aaleil 5 daaally Lalal 2] dperl Calaal ¢ i
2007 & Ly 53 Jladi g

Ly Jladis SV Gl ddlaie galy 3 2007 3 (GDP) Jleay! sl il
(GDP) Jlaay) Asall zilall (o 3 all dcan sai g daida ol i) bl
-(2007-1996) s Jladis (V) (54l dakaia b

Ll 5 A€and) aladdl del 50 clelad (e el joball g cila ) sl daalise dus
i Jlasis A 3,80 dalaie g Al Jleay) Jad) ol

2007 i s padl bl del 3l plad 8 e il dSaud) aliadl Ul daalise
(s 4 dias) 2005 52000 & 4y yall jems Gy seen b 3D ()3 5l s
5l bl Conen Ly 8 Jladiy (33 (3l At 8 A8l e L) A i
(k) 2008-1997

SN Gl dihie b Akl elaV) Ay 5zl A st saill Jare Jau i
:2007-1997 & alladl (ye 5 AV GBhliall ae &5l Ly 3 Jladi g

SN G dhie ol 8 A LaY) Ay 5z Y st patll Jaee Jas ia
(ol LY 4aS) 2007-1997 5 sl PUa Ly 3 Jlad

dalaie Al el abiadll I ~UaY) 3 4ol o La¥l Ay 5 dealie 4o
2007 & Ly il Jladiy SV1 (3,0

2007 I 1997 (ye s sl DA e ) el Gy 5l g1 550 Jlaal) z Ly 830450
A Jladig 3Y) (3l dilaie &

il Jlasig A (3,80 dalaie 3 Ll 5 3 A slad) Al g 53Y)
(Ll e gy 3all a0 5 ded 50 AL ) ) (e Lt s Ay s all ol Y
.2008-2007

) G5l dakie Jals deadiall e s da 30 () o i) jaleas
i Jladig

i Jladig ) (55l dahie b Sendl Calall g A€l 3,2 o) i 5 2l

:4 é}.).ua]‘

:Jg)aad)

11 Jgaall

:2 djﬁ,ﬁj\

:3 d}.l.;j\

:4 d}.\;“
5 d}-\.ﬂ\

6 Jsaal
:7 djﬁ,ﬁj\
:8 djﬁ,ﬁj\
:9 d}.l.;j\
(11 Jsas)
112 Jsaal)

:13 djd.ﬂ\

'14 d}A;J\
:15 Jsaall

116 Jsaal)

:17 djd.ﬂ\



63

64

64

66

67

72

75

78

20

21

22

23

26

27
27

28

Ly i Jladiy 33V (3, Adlaie 8 Gl s A€l clainal) 5 @llan) & pslia
.2007-1998 (1 5 il DA yhally

Juadiy 53V 3l dilaie & Al s A€l clatial Sl & jila
.2007-1998 (5 5 il P& 1 000 S5 YV Y sally Ly 8

Gl aly b Saud) Z Y] M) 3 Aend) il g @) &l jslia das
.2007-1998 5 jiall Pl Ly i Jlasiy SV

e il (3Ll 2006-2004 5 il i jalall/cda ) ) o gi) (5 bl (3l
33y sinaall 5 jmall Adhial G Ly i Jladiy (S G50 dilaie

leay) Jaal il b cllad  d€andl aad) 5 ddel 3 @l jalas <yl 5 dus
.(2006-1994) Ly il Juadis 33V 3,80 Jald (GDP)

el il 8 A€l aliaal s a5 el 3l e L dilias) dadl dealus
eSO s sl Ly 3 Jladis (SY) G5l dilaie 3 (GDP) Jlea)

SRl L Jlads (A1 oA dshie b ASend) aludl o e

.(2005-2003 Laws 5ia)

dalaie 3 Al o Lal) Ay i D lae 3 g daal (e At 20803 ol e oDlgial
-(2005-2003 Laus 5ia) Ly il Sty 33V1 (3

dalaie & d€aud) yliadl o JSU £ lY) 8 Aol elal) Ay 5 Aeals dus
.(2008-1997) Lty i Jlais 33V (3

S Gl ki K 2Ly A e Lal] Ay 5 b LS i) deals
2007 Ly @ Jladi g

SN Goal dilaie 8 AE elal) Ay 5l 8 A )l ASad) ) 51 Al

(2008~ 1990) «Ly 4 Jlosi 5

La o Jladis ) 5, Ailata (b K LY (e Fiusall Lot ) 580 s
2007 i

5l DS Uil iy 5591 3520 G Al linl ) Ty
2008-1990

gl IS Uy 8 s slall 4y jlall olaall 5 Adall iy ) e il e Unil) daalus
20081997 (30 5yl A Lk pdl Jladiy V1 Gl dibaie b Aglall elaY)
Al 5 LSl Canen Ly 8 Jlaiy 33Y) (3,0 Adlaie 8 A0l eLaY) Ay 55 o)
SV Gl dakaie 8 J9 ) i) Al 8 4l laY) Ay 5 Gl A
.2008-1997 5 sl s (,So el LY 52 000) LY dad Cana Ly 8 Jladi

'18 d}A;J\

:20 Jsaal)

:21 Jsaal

'22 d}A;J\

124 Jsaal)

:25 djd.ﬂ\

s s

:1 J<&)

2 JLal

13 Jal

4 I

5 Jal

6 JA

7 JS&A
18 Jal



28

29

38

76

Gl e sanall s ((Sal DY 5 salally) Al oLa) Ay i 2l A8
/(2008-1997) L il Jladis (Y1 3, dshaie b

dilaie 3 At ) e ) Jiwal o) g0 Al L) Ay 5 2 1) dadl Ayl dpaal)
.2008-1997 5_jiall A Uiy il Jladsy a1 340

Aallal) 4 slaadl 5 Audedl olaall 3 (3halial) 5 Ay s el 5 el pmaall shliall Cilalis
Ay iy A 3L ddaie 8 ol 4K Aalidl Jles) (e Fa

Ly 3 Jladiy (31 G5yl a8 A€and) cilaina) 5 @llandl (5 allall D)
.(2005-2003 Laus 5ia)

10 g

:10 J<a

:11 gl

112 gl



Xi

S Pw PR PRI WA EA

S bl yaally TEUI LSS (o pol laghas ol
(o) L3l gl 35 5
3,000 ¥l el Ll

AN 21 Lol I3

lall e W LUl sl Ly

Lyl e Lol £Sand! aglall

2 1wl sy skl Lgas

ol ol ¢ ARIS

(o) ST sVl Gy 5 s (535,11 sl
Joledl g

Sl oslaill LSyt DS

LUl Cly"m JBsf e wlly 5026

(gl Lol ppeadl) LSandl o)l5ll 8510)
WU LY Ty 3 eSOV gl Ty b
Ll 03380 T pall WIS

S ol Il Gulns

Ll B s

Bl podU Lol 3y L322 Labso

= oY1 5yl galBYI sl

SWILSaudl splall Jgo Ly bl olul ol
(o) psell) & ol 2050 Lnar

LW Sl gl

S 130 Bl

() Sl 2511 ait) Do)l Lipg)|

LU LY Ly 5§ Basadl oo Ll

S bl pulan

S dall sl

bogill Gan ¥l ! Jlawl slal Loldl Lyl
(gl Lyl pppandl) S Jlodl 2150 Lnaxr
(gl Tyl 2ygg0l) LoD plall gl
SUI Gl ol

(g sl Typganll) ! iyl Jlall gl
LU sl Y1 Ly =Tl y3)l o JolSHI

AAPQIS
ARC
BMPs
BSE
CBA
CBF
CCRF
CIF
CLAR
CoC
DANIDA
DIAS
DoF
EAA
EEAA
EFC
EIA
FAO
FAO/RNE
FCP
FFFA
FFP
FOB
GAFRD
GAP
GCC
GDP
GFCM
GFFA
GIF
GTz
HIMR
IAA



Xii

Ll Ll 3blal) LLalSH) 5,10

LSod| &rgaall L Y1 Labaill

LU sl Y1 iy =5 )1 oy Sl

gl Jond| Lodiio

Tyt Wibill 3 LSand! enladtial] 4 Lsau Yl loasly Gasadll wloslas 35 50
LU LY Ly § L8080 olsall Tsall A2l
(A $pdl 2pall Sbgll agall

Sl el Jaxd

31 ogbaall Lol VISl

Lalall gl o gSII agns

gl Tl Dyggeall) o L3)l 3laly Fely31 8,15
() 2,31 pOhaialy L1301 8,15

el 8,05

LSl 89 418,054

(OLd) Ll gl sgo

LU LY d i Lol ol il o ole ol
LU L1 ) bl plbil] Lale i)
Um)%&Mﬂgudbu&yunwwggyl%ﬂi
(gdl) byl Ol )l 45,3

Uiall pbald 51

LSandl aplally UL LYl Dy 5 Leit s Bsl Jalol
LUl sl ¥ Ly 5 wloglal s plall

oYl sulial Luanl3Y1 Ll

LSl aplall 3,15Y Lsd3Y1 clingl

8 b9 Uland| (3 pis—0, 15l

8udy Dlondl 8y 3,05l

83y ginse—ULand] (5 pdg 3,15l

bl 0¥l 3 TSUT el L5 (29630 wloglall plis
Sl Lyl el Y

Sl i 38

ICZM
IFRO
A
ILO
INFOSAMAK
INGA
INRH
IRR
JICA
KISR
MAAR
MALR
MoA
MoF
MRI
NALO
NASO
NGO
NIOF
NPC
OPT
PAFAD
RAIS
RECOFI
RFMBs
RPLA
RRLA
RRLI
SIPAM
UAE
WFC



&“5’..“" 3

Jha wpgh copall wlr oo § 5ok Lie z g spall 5,085 5:US § Tl Sulylly (bl spall s 095 am
SV Gl ks By Jeall Sgidl e Sadl IRV G 0lsSl g T @by el 0aliasY sty wilydg
B LSedl B0y ¥l 02 any L) a8V LY ) by 8 LT gl o clog 08 Sandl 5oy Y1 0B <L 9 Jlaty
Uil ol5al) SLdl DYl s Lalg¥l G ol D iley S S baolasl csisily Sladl wall sy
Dbl lall G gl pa 23 Tl Loyl ol o & coalidl Baagll ajs‘:u oyl by solely JolS JSiy

gl 8 tlj.;in Il § b Ly oSan

NIPS IV plbd ey ol wldy Jla wils aid Sl wlaailly Yl e Al Gould slyill ClbIl sliglls
LLaill g spandl Jla g (LSUI sl ¥l Ly g o5 o3 may  SUL LY 8oL laoy L3lye Lelld LUl

ol oLl oslal o ¢ utioad! 0903 bt ud a5 I LLad]

0o danll Agalse 3 gLl fas Tay i capley el L Abye 3 oelay 1 DpolomdVly Lpgelly <Liilly ¢ Ll

G L 3 Jlads SoY1 Gyl Bkl LoloidYly Gelain ¥l Ll oo bole doad o el ly cdanlyll oda
Os 2yt 0oslly wlabia Vg coolyaill sans bany Lbill § LU el Ly sl Dbl wlislsll § bols JSs

Loolaml Lol (Solaoy Bl Lpso Gyb o olais sl 13a § gl

Dol LU LY L5 0B (D ey ¢ Tysh ogia) L3 Jlasy So¥1 g8l Bibie § JlwYl T Lojlos s
bl Y1 0o p2 )1 oy 331 DI ogiall S JSiy gy SUT ol o wlippdall 10§ iy
fagiy ob 135000 ¢ Gagilly Sl 3 Wiyo Y1 il § @lpo Biw Cielas L5UI sLa Yl Gy 2l ol iibisl

2007 & Soyel Y30 osele 1927 Loy b 850 000 wwms bis J) 1997 (ol Liw I Syl V50 (y50de 326

5035 gl pLall o JIBYI 3 ol Gaggess o] wlolia¥l peo JI Al L 1y LSall eluldl
Bl s § Lago g0 Qabill 3 logSall ol a8y . 513301 ool zoln poos i)l wluinadl (i e
by Byl sl mdy M (o Aol mplall Juiasy Dbl Sl aylie s B o DLl

gl oldl 3 LSUN LY By ggi> uals geie RT3 (RSVERIEMPIIL [RER TS

c?t.g..»ﬂl o :‘-.!)j—é*?j cC,,U.:-..dl :tSJ.o.aj ¢danddl @bio,gﬂ| ijlj.:n.‘l :L»)j.g.oaﬂ) ﬂja e bl o ddbidl ;.Ll:t‘o‘j
cl,g,t,gjj ¢l :U“J}g.o.?ﬂj 4;".;355” :‘Jj-)j ALl @J)‘Yl 25.]4.“5 Ld’?b;d‘ Z..U}g.c.?j L‘U.c)i.w?“ Oyl 2.@5.@.&9;5

:LH)&N L“)j.g.a?.”j 41.3)5&4” :L“u‘,,dl :LSJ.o.Uj cjb:ﬁ aj.}j cQLo.F %ﬁ ¢ din]l uab.u.b gj‘b‘)ij clg.gjil‘ Mb



Lol Ty ool b WLy Lo Aaiye Dbl 5 LYl o .er/ajs 315 s BUSy Lews pgals 355 iy s s

Ly i sl ol ps e @3S, 38 5l 8oyl Kpasdl el ol < I3 e ¢ psSH1 sy LUl

gl LS DLl oo BUI 375 wis b his 31 Laolyll Bladl gbULL Dbl jueiid « Ld1,2 gubll Lum Ll cyo
(e, ilas go o255 Y BUN 36 0 ST wids b JS35 51 JS8y Loy 3l a1, Yly Lol 30 Adlall 0o, Y1 ey
Oy O 0 OB (00 g_USU.U Omedy b o aabill 0da 3 ;U.b ‘:5 20 100 Ll \SJJS..«.U g"'l""‘”‘bi)‘d' 2y

bl o &53’3“'3“ ;}?Jl é g;;bi.“j M) rLBJ} daball ¢y L;Lﬁi‘ ;}?'” é Jﬂ'm J'@J

Loyeery cLpgrall Loyl dSlally (LY Ol Dppsgary cpae (i Py (b § LS Al gl o
ol sy . (2007) Labiall JSII ALY 00 BUI 399 0yluis Loy Lusar (gonbany Lyygeadl Lppdll Lyy5gally 1l
legis «(BUI §32) Laill § (Oreochromis niloticus) G B agrs o ((BUI §98) ALYl e Lyiey)
Byy ol B gpeladl 38 e wsls (BU G 24) olbgadl (@BUN G 30) (Iubharse) Sosdl Sl
0319l o S gV oo BUI 368 g ST (LU G T) s> glglly (U § 7) (Oncorhynchus mykiss)
0oVl LY Jgis (ol ey JSdg) Ll olll G LB ol o & calll 1 Ty lall ol s Ll
(S e DU 32 5 30 dips Ly palas (ol gy JSy) ol g3l Ll (el 215>l
Lsa )l wlyylmally (gl B30) wlppddlly Lestie «(p 33) Lie3ll Tl o Tl 0l syl l 519330 Tl

NETIY)

O3y clgallly 8,85l plg ALYl o ) JSBe LEUI LY Lpp 3 sl peldl @3S, Sy
Talgdl gl oo a2 dly (s moy . gl Gl e 51 i yang LolwiBl pane 2] glsls asally Ci Yl
b (i3 gl BlaYly Asliall poxs I Dbl gl padg b g 5,50 ple JSty Gabill U (ol pany 3
Al by LIS b WL o 8y10Y1 cluylooy plyia ¥l pade Lad sy lll 1 Dpadl Ja) Lola Y1 eloadly ol
Esll ag LSy105 5 35 gadl odag Tkl § oyl oy gl § csale 85 Llllly Ll bl b (25 mag
Loy g5 e 355y Lol gl Jade JIab peiy cplbdll wirls o 355 bl pue Lelnl wyadd bba oL

pladlly B gl el pladinly L3UI LYl

Bl pladin ¥l ol 23y L Ugdeadl wlojlall o S JSa 5U sl Ly 3 osldl psladdl S,
AR u”bj Olgdll i 3 dabill e uLojs.anJ‘ ol Lu.o}.a.yl lagg .SJ}::}U il JJI}.U g& Mwb
Lag] s Wbl § ple Sy i Byl o Gaasall slasdl <Ll bl plasiall gadll pled) Lol il

gl wblall Bls] e e @l po sl xe Y 8o gies o olse Jlemiel iy b WLy Lise Il



o golol USiuy o el iy by Jlawdl Lagyy 0B Sl Ll Lyl @ ¥sloall oyl <Ll

nbll o Laobibol piy gl chegill g paall Gl ol s il

Iag) LMinlly LU 851031 plad Bagy 2oy Laal bl plasiiol pbis ) elolpedl dalie b o> J1 Lb3L1 e piy
Rl Jioy U el ¥l T 3 oldl e Blsdl wlujlooy i) ple olast Sliag g2 Slly sl
UL LYl Ly 3 LSl LYl Gygis JI BLAYL cLaal ol pladdinl J| a5 I lls 0o Yby (gl
slhe| Lagl P LS Lkl lsizall Jadl Lpeloin] Loy AST Juids ey Tumbll olgal) S plazinl plasd
G0 (Ol Ty Ll ol plasdinly Do)l Sl Lo wpanilly) Lyl sba Y D5 Lai) alyial pe

() 2By pann il Gady lgd wasilly) LY s I ol ,aally eleladly coliiml Jof BB

S ey il bl lenl L5 pady Lad 2y <Lass Lol Lelaid! L5U LYl Ly delio S ping
3 g STy Tl) Bpaally bl Ll Ciab g D s Leluall oda st OGN Lpad Likill o (U3
oy wlblesy Lyl olug)l gylie s 238 el 05 28 G a2y (Y a3 I b gl el o
Sl o] ol Bagaadl whldindl gl aads ly Lublily Lslall oolasy padins I Iyl
g ol I ol il wlogll S Gy Y1 sl IO SUI sl Ly 5 Leds caess I ol a3l
bls/ iy 25-20) W LAY § DSUL LYl Tn 5 Ll ek w2000 ple 3 oolsisl 5 Iy Syl el

M}M g“..v|).3.ﬁ| B Bagas wlids JL‘>J! ‘s3 Lls Lag.wjj c}n.'d‘ L”;J.ol-«.' g_éj.w tLb}J‘ Qi 999 (355_'14 <2000






dahiall Lalai®y) g duslaiay) Lda) 1

Gy Jadd 1.1

G i il (2001) Jleadl andl Lgy A8 0 Al ol 3 sUasadl bl Ll Gl sl deal yall oda
Llss/ 5 58 25-20 & 2Ll Sl 8 sie oM 5 A LalY) b Al claY) Ay 5 el Agmll )
P Lkl L) Ay 5 Lpab 3 At ) claladY) Jidaty culd Cua L (Subasinghe et al., 2001) 2000
Laal yal g o(Sl) ded 305 e saniall ael) dalaial 5 Y] Aau siall Zas) jall Cunaty Caliy ¢ aY) sl
dxa) yall o .(Poynton, 2006) 2005-Ls; 4 Jleds V) G0 .2 Aglall sLall 4y 5 duaii Jsa dpali)
I GORL Lty 3 5aY) Geadd) @l il Pla el ) el paaillyy 6L Wl e Liad 585 4l
Aldadl gty jaal) AadlSay ¢ 30 )5 coldal 80 8 Al sla¥) Ay 5 daalue gy Ll iad
AL Ple) Gukiy A ad &S s gadl ) A slal) Ay ekt Gl il s Clulie s 2 N

-(Subasinghe et al., 2001 k) (2000)

Juadiy (SN Gl Aihie Callsiy aal ol oda 8 4gsed Agn jde DG 5 4 Js0 Geed Al 0 g
Ol Asgans el jeae 450 O ASlees Apadll bl el Al L) seen e LA
Alall s clady bl ) seanlly cu S Apny chaadled AmaL¥) ALy (Foal A e chadlul)
Lal A seenlls dpgmadl dual ASledlly ¢l Apyy cglee Alalay dlindl cplhali ol s e
Jamy bl (S50 Axa) el 02 aglis Aiadl ) seand) 5 Baniall Gyl il LaYls cpuish By seans i sad
48 juiiall Aalall ddiall bag doe i e sane 3 ol ot 2 VAl pany g cdilide Wil ddle cilad 5
el Al Aglae & Lo il e sanadl o3 i g (VA aliee By Lg s pdly Alall 333

Banial) ad¥l CYISy b dardind]

Al e Lal) Ay s sl dpan Glily ) iy ol Legy ol diadl Ay ) seeadl s dlinad) cplandi ol S )
PR JPR PPV 5 N VN FRPRE S P R PR VO EGAPRA PSR (3 PR VS SN PONYCIVR PO PR R (e B
Jilaty | sasiy ol 5 Jadh dale (o geal L aludy |sald 38 Al o AN QAL (mm (e agre Jual
Gy GoAY) YAl ey el ) oda b aslhall (g gl U Aalal ) A ) Al Wleadl)
A8 A Al dma 8 Alhaiall Al duld base AL Gl aiead Gl apead Caagag o Ul g LB il glas
gl e Ao dadds ((FCPS) @llend) aias Jsa Akl cilud ol Lclasheal 5 Al jobas g sa )l
A elal) Ay iy Sed gyl Jea il Jdaal g ((NASOS) 4l sla¥) 4y il (o kil
Lpaliy) clual) 5 cligdl s (NALOS) aslad) elall dy s dualald) ey il e dale 4aaly «(PAFADS)
LaliY) Al s ((GFCM) dawssiall (an¥l el b Gllan) aliaal dalal) 2l Gl ini ) llen) abiad
ool el dihie b Al sla¥) Ay mdiy (aldl Glegled) Hlais ((RECOFI) @il abliad
(RAIS) dlauy) sliad Lpail dged) dilaie 3 &plal e Lal) 4y 5 Jsa el aldaill 5 (SIPAM) Lows sidl
Aan) el 5 58 il 5 ol g sed ery i) e sl 8 Qa8 AASD lasleddl ) 6o Al dg



Claad el 8 Ll Gkl & A g sl 283U ULl iany s .(POyNtON, 2006) ¢ sy 52 Al Gya )
)yl o3 8 L) 3okl iy ol clgd AR 5 AL el iy pand USan () Al Ly 3 5 A8L)

A8 papall g A padd 1.2

Lo il Gl adl pe gl Tl g Ll g Ui 8 il dilaie 8 Ly 8 Jladig Y1 (5,80 dilaie 08
27°39' N 13° 10' W 5 il 4 27° 07' N and 63° 14' E (e «Jsh bad 16 o Ll dahial xidi g
12° 06' N and 53° 3 Jleill 8 39° 46" N and 44° 36' E (e (e Jasha &iw o Lo gac 5 e il
Cliluny) Ao (y3sle 355 Jsa (S dae 5 208 11 225 588l say i daluss pumi a5 .cosinll 818 E
Slo lod Jhiy Ll sall aen (e Al Dalae by Lty aa o ool e 4l dakaidl s (2007 ole
Conll as e Ligingg ¢l sl s T giall Gmal) sadls Geal sl e Le s teigd el
Jlai dibia 1e j ofiilaie ) dibial andi (Se 48 jaad Laldl ey dangiall (ma¥) el e Yl
sy A pral) ASledl sl A el peae Ay sean s Al Aokl Ranall el Ay ) seen aai s (L i)
Lseeny Al O L)seens aoad) ASlae pais o f agiall (B dadl ) 4 o) Al 5 ¢ 8
(e Ahaluy Alinal plandh ol 5 Aslulll By seandl oy sl Agas caadled dnaY) ASleall 5 ()
el 4 ) seandl 5 saatial) Al il JLa¥) g ey saall A pad) &) sgandl 5 A prd) Ay ) ASLaall 5 ¢ ylad Al

(1 Jsaal)

L 31 Jay SoY1 3,80l Db oo L) apd GbULly ciae @1 oibil] ﬁﬂﬁtﬁ olaldl 1 Jgaadl

g 0 il g1 e ) il

Le i) iy 90 Jlods dibas

Qg ) § a3l dud b g¥1 Gyl
ol oyl Sl Syl
PR oY s
ols obd L
sbd il pabndd &2l oyl
Lagradl Ly pall ASLl gl Lyl L gpeal Ty
Sammill Lyl ol LY
el

DIoal Lsean Loy LS 2 Aaliddl Gua e LiH Jlediy (S God) dikie 8 Glald) calias
Lo gend) Ay pal) ASLeal ladey lis o(PaS (sl 2.38 (e ST L) daliddl Cun (o LS dpasll k) jial
Dhi Al laam b (S 74D L) sl i gead Al o) gm B (BS osle 2.15)
(s ale 77 e O L) S 230 Cum e Wg ST B el e By seen s (%S 11 586)
2e Cun ge I & ceoad ASkee ) s G e(Rans gsale 71 e ST) LS o) Rsens an
dahidl e AplSu) ASUS) ¢ i L (Aans (ysale 0.86) ki Alsy lamy B (R (ysale 0.75 Ly i) Gl
Ll 3 %8 [0ads 35 e i I caoal) ASlee 8 28 s 1 013 Ly G sl pilide iy
eIl e %8 [yasi 105 5530 e Luws Ay i lagas Glee dihluy dlisall (el sl ) s



oa oy dahidl 8 AplSe A L ae 343 5 14 Gn AplSe A Lo ol ol o g

=

28 [uaa5 315

2007 sle b (LY I S ) e dad Lausie o) Akl il panll il (s 2 sl mia s
Aakia) 8 il g) 2 peadl) Ve Ailaid) il ahiae b G seadl] ASH N aed) cumind s .1.213 oS
& 5.7 5.06 4.3 J ey afi o 222 N g A jsean B 187 Mo j0h milie 2o ezl B

Ml o diad) &) sgand) s Alindl) (plandd il )l 5 3l Ay seen

2007 ple 3 Lty 31 dlasy So¥1 G, Gibie 3 TpslainVlg L3112 ganall s )1 lludl 22 Jgand!

T Ll Sl
53 daall sl Jams 999 Jano b gio Sl s
T el )3l Lol el s S5ill plsall sas i
iggasl) . . —2005) (5 p2J! (1) oS! (Ogko) olsld
(2007) Boassll g% (2010) @D (2010-2005) (200) (o) (2007)
Ll

2.39 0.9 25 65 15 49.50 33.900 Sl
2.28 1.2 1.9 97 13 1.16 0.751 el
3.02 7.3 2.3 43 1.8 125.90 76.900 o
2.03 0.9 21 68 1.3 101.90 71.200 oyl
4.30 0.4 23 67 2.4 63.70 30.300 Sl
3.15 14 25 83 2.1 10.20 6.000 oYl
2.27 15 25 98 25 5.30 2.800 iggSll
221 0.4 1.2 87 11 4.70 3.700 ol
2.75 0.1 2.2 85 1.9 9.60 6.100 L
2.59 11 25 60 1.4 46.40 32.400 Al
5.06 2.0 3.3 72 31 10.10 3.900 Wimall pbdd o1
3.23 12.2 2.2 72 2.2 5.00 2.700 Olas
2.81 0.3 20 96 1.0 1.33 0.857 b3
3.62 0.5 2.6 81 24 49.50 25.800 Logradl
3.11 0.9 2.8 51 24 35.90 20.000 Ly
1.87 0.5 16 66 1.0 12.90 10.300 oss
2.36 0.5 2.3 77 2.3 9.10 4.800 @l
5.70 5.7 4.6 28 31 59.50 22.300 sedl!
3.01 -- 2.47 60.2 1.834 601.69 354.708 N ) ik

L 3 JLo.ij
2.56 - 2.0 50 11 9075.9 6615.9 Pl
1.58 -- 0.5 75 0.2 1236.2 12175 I35 3SYI plaldl
2.76 -- 25 44 1.3 7839.7 53984 saidl A3 plaldl
474 - 4 28 2.3 17354 795.6 a5 JEYI lald!
1.18 -- 1.235 1.2 1.667 6.67 5.36 plladl/dabsl .

-2009 csasall pedl G OISl by - aal)

ki Ay o ald) 310 on b Ly 2 o 2010-2005 (s 553l cosenadl S sai Jane dass sia ¢
sl saill Jane S gia o) JAgiad) &y sganll s Abinall Glaudd ol ) 3 B 331 5 i ) seen s
O e osale 600 N ss idus 2050 8 oSl dae ) adgiall ey ALl 3 1.834 s Ll il



&iw@}u@‘lsﬁwdgmu\ggg Loty ¢l an Ly i Jladiy SV 3,0 dakai R

43 20 (e

28 sy Lagy dpanll GLbial 3 sbimy il ISl B 3y a5 peme s el By e 5Ll
Ghlial b ol Aihiad ol B S Gams e S oy L s el 43 5 &l
97 5 il 3 98 LV A yical) ASLaall g Ay sl A yadl Gy gl b Bl 8 60 5 el b 51 ¢y juaal
—2005 (e 5 sl PA L Il e ¢l Al aal) ASkaay oy SI Alpy b 2l 596 5 A S
(A el e G N ama e cAhiall & & pumal)l Gl 8 sl Ga gl s oladl el <2010
3.1 e ) 5 4.6 vie Rl ) Jesp Al By seand 311 o A le Bl 312 xie fag
il ol U clgusi Ay punl) Cilainall 3 Alladl paill <N sma I (s a3 s LAadl ) seandl 8 AL

- Al Al Gaeats cadagill 5 o Jadl adail e Gl i) gl 8 sae ) dd ) sl B

el 8 L Jds A Goal dilie ol b adell ) daally dalall 2@ Ll Calaal Ad) e o
3 P dabisd clged) Jo dlal @b @l pdsd) el ot daca o ) ddassie s chaaidie Ulalad
slatll IV ) o) el s 12007 alad A sl Aledll < yisal 3 Jsaall (aslys .2007-1998
(s e 1000 JSI77 586) Abinall (alandd sl ) g Ayiadl &y seend) 8 las Adlle a8 Gl ) pia
b Aaugiay ¢ (Ml e 37 538 4l) Gl A seens Anoal seae &) seans lee dilals (A Ale
Aladll s el &) sean s Anadledl Apa V) ASlaalls Ay sl Al &) seanlls (A andl Ay ja)) ASled)
Lyl eyl ool Ay b Amitiag ¢ (sl e 22 23 25 25 (30 «30) cu Sl Algy Ay jadl)
Aoseand s by Al Aokl el Sl 5all 4y sean s Apdl) O o) L)seans noad) ASleay cBaaial

(s e 7 57 (17 (17 <18 ¢18) Ay sl

1000 JSU sl pall il g el jal) 2 seandl 8 5Ll Lobadl e (15 DU ey A Y (L,
eyl b Lo Lmitid) o Lz 555 2007 dle b by gued Jil s Al claY) A ol (o
A sl A el Ay sgend) 5 s (lae Adalug ¢l A g5 (ol ASlaa s ey KU A a5 Basiall Ay el
Al &) seanll s cinalled Ao Y) ASledlls chawisl) A seanlls cilinall gpladh ol ) (S Aausid)
rae Ay sgen sy Apadll Ll faall S all &) seans cApdlaY) O ) seens Al Ay el ASlad)
sl jenll Jangie o)) LAal) Ay ) seanll A (allad) Jaws sial) Ly 8 jlins) Aadi e (M ¢d jial) ASLadl) 5 4y )
35082 570 o i ) s B el Ay seaall s Bl A psean (B (R B0 Jsa) (minie 5 AYL s

Adkiall ool 48 4



2007 3 Lty 31 dlady SoY1 Gl Bibie Glaly § paleailly dmaally Aol LY Lisdill laal wiyshe 13 Jgand|

r,gl-.'iﬂ .;:b..::;}o QLQ}”_; Al 4&.}3&.&.“ .;:l‘)..::;}o
ool b g0 Lyl SO
LY. SPU Joas PP I PE -
) i 5 g0 J8I adlgald JSI Jusdl 1000 s
(4w 15 <) (FsIh (s i
&L/ 49859 &L/ 4989 il o 1000 yst oadl o ol
Sl 4359 Ul 4359 U555 ‘ ‘
2007 il paiis sl ¥l 19-15
20/40 80/86 116/107 70.8/73.6 35/31 31 7 pjesl
Ssie e 96/102 105/104 73.8/76.6 15/15 12 17 Oyl
17/41 90/84 103/98 68.8/73.3 38/31 31 38 o
17/30 83/78 100/122 70.0/73.3 32/31 28 17 ol
16/36 54/35 108/89 59.4/62.3 109/102 83 37 Gl
5/15 87/88 98/99 70.9/74.1 23/21 20 25 oYl
6/9 92/98 99/97 75.7/80.1 11/11 10 22 ey gSJI
Ssie e 85/93 108/105 70.8/75.2 27117 19 25 ol
7124 101/107 108/106 72.4/77.1 18/18 17 7 Lo
34/60 54/46 111/99 68.6/73.1 44/30 32 23 el
Osbadd 31
3/12 96/102 89/88 71.7/74.9 23/18 18 77 -
FIE]
13/26 89/85 84/85 73.6/76.7 16/15 14 41 oles
Ayl b 101/99 106/106 72.1/76.9 13/11 10 18 Jbd
PRI LI
13/31 91/91 91/91 71.0/75.0 25/17 19 30
;\.5.1}:«..4.“
14/26 70/65 127/121 72.4]76.1 20/16 16 30 Ly
17/35 74/80 112/108 72.0/76.2 23/20 19 7 g
Lyl LY
11/12 62/66 77.3/82.0 77.3/82.0 9/8 8 18
Basill
27/65 64/31 102/72 61.1/63.9 83/75 60 86 Oall
13/23 - - 64.2/68.6 80/77 53 53 Al
- - - 72.5/79.8 10/9 7 - lgad SV ¢yladdl
- - - 62.7/66.2 87/85 58 - el A5 olaldl
- - - 51.4/53.2 155/144 92 - Igo> JBYI laldl

-2009 (3anll oM a il plSdl by -yl

{ahidll Lo laay) dulaidy) 4418) 1.3

Dlaiad e € I8 (N1 ) i ol 5 0€0 ol ) Ay 5l 6 8l e lesl Jleadl 5y (b ol sl
Ghliall  dage dpmd a8l U< sa Aleal) (el o) coa G cladly de o) 3al s caulia JSE g 5al) ozl )
sl P pad) ) ) Slia il el Ganl il 138 (@l s o jasYl Ay s el 5 Aol )0 dallial

Ghlidl I 5 jagl

Qi Cangns oJlaall 138 iy ol s S8 b JSS Aol 30 gl ol ciladldll L)

B AR I D s g Al A el ldascilly J8) o) ST JSE caald a8 cula Sall a4 aal)
& O3S mil) oS b sl gl ay L Ae ) Blalid) s Adday La b 85 Cagw Al



10

bl 328 [oaai 1200 L) Ll 328 [oalasl 10 G Loz o) 5 Laswsd Alinse IS, Aol 31 (3l
ikl e 2007 Ml Jleay) Jsall il iy Jsa 4 Jsaall Ll . glee

foh WS dhiall 8 & peds Sl i EDE jud San

ASLed) Aliadl Cplandi ) Al &y seand cdadlel) da Y1 ASLedl ¢ poaa 18 igie Al ALE-3 50
L 51l 4y ) sgand) 5 Ayl
5 Asd) el ) seend) (B ad dsees S O Aosees Al bl 5383 e @

il 4y ) seandl

A0 gradl Ay g2l ASLaal) ¢ yhad A ga lee Audale (Ll ey KU A5 (o yaal) ASLas 30 gsedllac Byl ga @
Baaiall Ay sall O eyl

Wiy 31 Jlasy SoYI 5,800 Gibis olaly 3 2007 & (GDP) JLxyi ol Sl 4 Jgaxl)

3;.3;93 mbsjwdjyldlaﬁ‘ 3,.353 aJLoﬂj'SJ:\éj 3yl g0/3Lasdl 89 ) gieo @La&ﬁxéjdj‘y/.ﬂ-‘aﬁl
0 9l do o0 i) dua dL'».oJleUJI
e c:itdi o0 9yl dos "
ol gl | sl ol | sl gl | 7 ol gl | Jla oSl sse
- i i ¥ | it | i AR
P PR P i i S g0 5kdo) (O32b0)
S S S byl Jaal S
Y99 Glo) Fby! Y59 ) ) (bb) Fbyll (S
k) (S V99
(g5 (S
- 3962 1343 - 1343 339 Syl
- - 24 597 185 185 0.8 Syl
1788 1375 - - 1375 76.9 o
- - 4073 290 - 290.0 71.2 oyl
- - 703 21.3 - 21.3 30.3 3yl
2834 17 - - 17.0 6.0 oYl
39 897 112.0 112.0 2.8 Sl
6 667 24.7 - - 24.7 3.7 ol
- - 10 273 62.7 62.7 6.1 L
2322 75.2 - - 75.2 324 yely]
SEIZWAL) 50,
1267 49 - - 49 3.9 i
Uil
- - 15422 41.6 41.6 2.7 oles
- - 82 896 71.0 71.0 0.9 bd
14 870 383.6 383.6 25.8 Lo gl
- - 2010 40.2 - 40.2 20.0 Lygw
3458 35.6 - - 35.6 10.3 s
41 396 198.7 198.7 4.8 <l
- - 1110 24.7 - 24.7 22.3 Oadl
294.9 510.5 - 888.1 1693.4 354.708 QJL«».YI
2215 2873 20 267 4774 L gl

Al L I Ribgll blasdl Uy 256 Gamill padl § wllon ¥l pud 1 Jla ¥l doall 501 Ll ot/



11

(S ¥ ke 1693 say dikidl) & (2007) sl el peadll JaaY) ol gl s o
o 3oy Alac s AL 3 ) 50) &b (e Al e gana (B (Sodl V50 Jlle 295 o 8 g sana o Le gl s
V2 Jble 888 N 5 (5 Allac 555y ) sa) A e ol Ao sama (A (Sopel Y Lk 510
el il e 2 jdl dand (5 50 dams ie e (B2 e Allee B by )l 5a) A3 (e Al Ao gena (S
267 «Syd N5 2 873« Sisdl N5 2 215 U m ikl s Al ) DN Asli@y) il JTleay

S N 534 TT4 (s b Akl geal ple danigias o J ) e (Sioe) Y 5320

Al ) seanl i) L O Lo sl g SLaBY) O3 LA Jladiy A G dilaie ol JS Allad L
uilS 2007 3 clpsbaail) &35 ) L (eaalad) ¢l Galae Gl alies) lan e ) (Alisall Gl ol )
(eSd s Jhle 290) L) Uod Aseans o(Sioe) Ve Jble 383) gl dal Asled
O e Jlaa¥) Jadl w28 das Gady Lads (GSid Y50 Jlle 199) sasiall dy el eyl
41 396) sasial) el LY o((Ssel Y52 82 896) Lk Alsy (b aiail) 5 laa Sl ) Ul
5 (Sid V501 110) Lned) &y seand) B m 8 o((Sosel Y 5239 897) KU Al ga 5 (Sosed Y 50

AEl AT (3 (S Y 50 1 267) dliad) pulacds ) )

Sl Fusalal) D) culS oda g AL 85,7 gad Jans gie Ly i Jladiy () 5l il Chgal 5 <2007 s
leal) cilia s 0l siasall 5 sl o5 Jsandl Shail) Ll (35 (e lef Jarey dilaid) Lgd gan ) 53
Py <l sk U e dga Ay Ul 3 G oY) 1385 .2000 oAl J3 55 1990 il b
bl jlend 8 ola gl )5 Bpadlal) AL (3 1 8l plaal 5 el s pael) el 8 s gl )
iy aaad beg Adlide (3 ke ddlaiall dsane ol e o i el slall oda g A3 o sl (adYLy cdgail)

138 e A LHES) (5 gina 5 Lglliad)

Al ela¥) 4y 5 daaly Adumall i ) jolaall 1.4

Ulac gy 385 2 ga) A e ol Ae gana A LB (80 dganll = oAtuall 2@l Adl glad iy
Clailall clS 2007 8 . (5 5 Ales 5 ALE 5 ) g0) 338 e Al e sana 3 U Sal aal (e 2l 55 (53 siase
115 ciall seme G sgan (3 845 e sndl L all &) seand) (3.9 ((Sodl DY 5o JLlally) kil s (e
ki Al 840.7 5 bl 839.9 5 A el Ay ) seandl 335,65 ¢ lee Lkl 816,25 ¢ pnal) ASLaa
75.65 AV O ) 4 sean (4 635 ccnsSI A gy (862,85 Al Akl jiaall i jall 4 ) seen 459 5
585 3 se A (e Al alaee 8 A geud) Ay el ASLaddl 8 230.6 5 sasial Ay el Yl Al b
B el gl 5 cileadll y cdaludl 5 cdeliall g ddel )3 CileUad i b g Allee 5 AL08 3 ) pa 2355 45 Allac
Aghaill e claiidly bl et daw ) Gl ddhkie 8 cleliall ¢ Jbaagl Ly i Slady) @l
Al clelhadl) (o Cojliadl) plad ey LS Lo glall 5 2aaY) cilatia gy o( gl 5 HEN) ohaill Jadig) del 550
ey ysgen oLy o aall ASLeay Baaiall Ay el il leY) Alla 8 (adly cclola®y) ey b
ol sinall A5 Gl ey SlaBY) b L sl g lelad ey dalud) plad ld Al ) ) seanld) 5 4y ad



Ay pad) A el A ) seand) 5 asatial)
Cpend Bayb e dldy Zladl e

12

A oal L) s el ASlaay dai sl A geand) Jie dgo G 5 RY)
3 S dael bty culi s dgedled dua ) ASladl s o gal dSlaa
Goalind) Gl y e el

Jady So¥1 gl dibie 3 (GDP) Jla ¥l Aol sl g s )il dax sady Lubgll Liindl wblad! 15 Jgaadl

.(2007-1996) L, 3

Sl Jlox V1 30 o 3l L Figionl) gai

-1996 Jua¥l Joall i) giisdl gol

(e J$J 7 2007-1996 (s 43 7) 2007
2007 2006 2005 A0 9995 2007 2006 2005 Loy 9996 ALY ol gaomallf 2L
36 37 38 26 na 57 58 58 46 L3l Jlaty 81 5,20 e
5238

37 38 39 30 16 57 58 58 49 36 (oLl Tkl

Ll o ) Cisil e
38 46 22 26 31 54 63 37 42 49 555 Uy 15 5150
52 49 26 20 37 71 68 44 39 56 s
36 39 47 31 03 63 63 71 56 29 o5,
02 13 03 28 12 10 00 10 42 28 e
13 67 14 35 28 23 80 24 48 44 Al
52 43 29 36 45 63 53 40 46 59 "
35 34 44 30 11 58 57 65 51 32 5,83 3lse
32 32 32 32 32 57 45 47 41 53 T
15 35 35 28 18 30 18 51 43 34 sty
57 32 32 42 22 76 59 46 57 38 ol
03 40 40 250 T 28 62 o7 25 31,

257 57
15 21 21 14 17 39 51 45 39 44 Ly
01 02 23 11 15 31 32 56 43 49 s
28 32 43 22 0l 58 62 73 51 29 5255 Ulas 5,05 3)lso
45 44 58 35 08 66 65 79 56 40 el
24 40 83 35 27 46 64 115 68 12 e
34 36 42 18 09 54 56 63 38 10 L
46 51 43 35 04 69 70 56 46 29 ot
37 54 37 37 74 142 103 92 91 120 s
16 18 34 12 03 41 43 61 37 21 Logad
05 21 23 04 06 77 94 82 76 52 LY
Ll 55 degars i
38 37 41 29 15 60 58 62 49 35 (31,001 olitielyy il §0mdl Jy
Bl §3, g5l Jyall

22 43 18 33 25 34 56 30 47 42

(el bl ol <L)

22009 ¢ Jol Ll - jaadf



13

A 29 515 o pabeel 2 5 el s LB cp wanill s i) b al y IS Alle Al A et g
Labaie cilgban Lk Aalaidll 8 S dael (e D 3 30 4iss Lo Wil e san Jidi ) de sanall 2
Oxs (2009 (Il ell)) Al 8 13.2 oS 2007 & dihid) & Aadl S Jaeadl 8 il Jesd)

Al 425 pla )l e bl

G Omanll Gn sad S ekl Alkid) G Aami€y Ll Ladiie & dead) el AL A )
S a8 (Glld g ALl 8 67 SA dpwally S Y Cads il A il 2007 s Leoad Alleall <
Aoyl plad 3 olay Sl Gl GadVls el o dpadl 5 oluall Jaid D) 822 L Al bda

BPWQ-}L&ALALJA ca:\s:\)j\ C'_l\.’_A:\;Al\

Clluall s da e DY i) ) sl ol o a3d asy 40l olaY) 4y 5 g Ul daalis ()
VAl alans by lgiiban) 8 A8l olaY) Ay g p Uil Lals Lilaial JaxdY gl Ll g L)
dalise dps o LAe) )30 g e iy ae Leia Q5 Al cLal) Ay 5 ope Lol sladl clly o4
calian Jlaay) Jaddl sl b (Al elal) 4y i ASend) yiadl Gacaiig) duel 550 <oy gy el bl
12.8 53y suall Ay yall 4y sgandl 8 AL 858 die daiipe )l Algy 8 AL 8 1.7 die Aumidie o
syl eV dcaididl bl o dasdle cangs (2006 clily) Awdledl Ao V) ASledl & AL &
i) (el 8 Ael ) g Ul Al dpaal) (uSan 8 L) e Lage cAilhadl 3aldl e LB @l

- 0sSAall alll (5 laall

G (Radine Lol L)y s Aoail) aliad) el yladl gl daalid 2030 il il 5 bl o)
JY Lealuaddl oda o) ple ISy eddl La i Jlads ) Gal ddhie Jsn M) sl il
Leaal 0 elli (1 e same DG D) didaiall 50 asess (Kayy Al (33 V0.1 > (b gl s cAiaiiig
(A sl Ay seandl A el jean &) sean A prall ASlad) JB) i o) Bl ST N3 e Aetlins
() ) L) seen el ASkee Jid) Juw e ) A 3 0.1 ) Lk dealise Ll 3 &l (o
Aleall ¢ lad A1 ga ¢ lae Aidalus ey &I A gy JEaN s e g) B 3 0.1 (e J8 daalise Ll ) ol (z
O B B a5 (Al Ay seeadl daatiall Ay pall Ol LeY) Ay sl A pal) Ay ) sgend) cAun sl Ay el
Jasaill S 2007 a8 Agallall Jlall Gl 5 (3 sul L (mdiie aladiind Ll Uiy 81 Jladiy (AdY) 5 5l ddlaie
s o Sea)) daal @l e B 3 1T7) Sasel Y e 16 dpadladl Ol G ) @l e Jlaal)

gl Gllid) o Laalaas) <Y

Jarey e Ay 8 Gage sl Ly il Jladiy 33V (5 i) ddlaie codld (Jlae V) Ly puenty GBlay Lad g
Loty Y1 e ety J 530 ol se bl Ll 5 e e 5 cilaial) () L ApalaBY) Liladla) (e ()
Gl 3 s (Al Ay seandly A gl Ay ) seandl (gl el ASladll) Glaly EDB 3 S cladlaly
AL 8 96 Aty Lgililliia il 38 Fpadilel din ) ASLed) o 1 lad 6 ey die ) QL) ) el
& aladlayl s bl bl ol alall dlee Jugadl "saal ol Adasdl)’ o Lisly Ayl & ) seand) Caaliy 2008 &



14

‘; 39 :L\.u.\.: d;.ﬂ\ ‘;E.ﬂ:\)} LJ\S&J\ L"_\M\ ‘f 33\73) ‘H\ ng :%:L\)d\ paa LJ}.@_A; ‘éﬁ Lﬁ)\ﬁaj\ d;.u\“
558 s el LD A e Leg 37 38l i deas ol cole IS Fakially A il cDladl) e ALl
59—l o g5 Lig sl ¢pe 113— il g Ll (558) (5 Al (3halia 8 Alasal) el & jlie S J<5 dnidia

Sl ol 23U 3 @bl LSeudl slall (el wleld oo wiiolally wlolyl Lalu Lus 16 Jgaal

Ll Jlasy SoY1 6,01 G 3 olak

(PN Juoa¥I doall 31 [ yolall ‘ (F) b2V ol zblljly,lg)

2006 2005 2004 2001-1999 2006 2005 2004 2001-1999
0.1 0.1 0.1 0.1 4.0 4.4 55 55 S5l
0.6 0.5 0.7 0.5 3.8 45 55 55 e
11 14 1.7 0.6 4.6 5.6 5.2 4.7 oo
13 11 1.0 1.0 1.8 2.0 2.3 3.2 ol
0.0 0.1 0.4 0.1 6.1 9.2 9.1 7.9 3yl
5.2 55 53 3.8 12.8 13.4 14.6 11.8 oYl
0.1 0.1 0.1 0.2 2.0 2.0 2.2 4.0 Sl
13 14 13 0.9 7.3 7.7 8.2 8.1 ol
0.0 0.1 0.1 0.1 2.3 3.2 4.0 4.0 L
4.0 43 33 44 44 4.8 4.6 5.2 gy
S9rse pé S9rss pb Syrss pb Syrss pb S9rse pb S9rse pb Syrse pb S9rse pb imall bl 51
13 17 2.1 25 3.6 3.8 5.2 6.4 oles
0.0 0.1 0.1 0.1 1.7 1.8 1.6 24 b
0.4 0.4 0.4 0.2 3.0 31 31 3.3 Lo gand iy yall dsLll
5.8 3.9 44 37 51 7.0 6.8 54 Ly
49 42 4.2 2.9 54 54 55 49 Y
11 2.0 16 16 4.8 3.0 55 5.0 Basill Gy yall el LY
15 1.6 14 11 7.9 8.8 9.1 9.5 el

2010 « &) adl

Dl sl (PlA gaclan IS Lali) o) cdabid) b A8l elal) Ay 5ozl ass Alg o eas ¢
Sand) ZUEU Adlaay) dadll e Bl B 60 e SL aaliy (2007) oY) glhadl Clea A3k 6 aY)
I desi ol sl el 50 Al Al elal) Ay i Aend) alad) daalie Gl celld a2 5. ikl

(7 Jsaadl) Jaal s (ady e 2l 385 slat al g cmitall dad (i Led L 87

o psfifa a 8.5 Jisi A ean b ale IS0 sl Lage | oras dllen) iad (A ady Leds
Sl (4555l Bmall 5 40380 dal 3T Sy Ledie 5 Lia @llandU 2080300 Aadl) ai g L ) suall (455500
(8 Usaad) LlseY)



15

2007 & 5 pemdll gl A 30 p s b o il ASand) sl Uk daalis 17 Jsial

¥ gl Y5l Blo V50 gle) LY M .
7. 7. 7. (Sets9) SY 90 Ggale) danidll il
(S (52!
65.5 13318 345 2391 57.6 15710 L_s_\LuS\ Gli':‘}[\
259 5284 63.2 4377 35.4 9 661 & sl Z L)
85 1731 23 161 6.94 1893 Saudl Gll':‘}[\
100 20333 100 39 638 100 27 263 &HL@—?':H

.GAFRD, 2009 :_aad

(po2) a9 (o) osssl gl (o) 039l il

2005 2002 2005 2002 2005 2002 2005 2002

68.5 45.3 94.1 94.6 4080 3630 1798.6 1634.8 aglall calatsal)
19.1 18.6 21.9 22.4 312 300 322.5 300.0 @\}:\;J\ el
0.7 0.6 6.5 6.4 31 30 35.1 34.2 @Sm.d\ et
88.3 64.5 1225 123.4 4423 3960 2 156.2 1969.0 g!u..»w

.GAFRD, 2009 :_xad






17
Uil Aalad cliall .2
Nl day 2.1

L i ol elld ey a3 2500-3000 I Ly i) Jladis () (3,80 dalaie 8 Zglal) elea¥) Ay 5 e ) an
Gl Figaad) 4 ) Sl jlae ) s 8 e ealadl 0 (e iy pall a0 8 ey 38 Bgaad) 35l e LaY)
dsie B e Akl eLaVl Ay 5 b a5 Adiad) dpanll Culig o oalall oA (e lipadd) Al

Ay
LY S 211

&) 5.2007 N 1998 (pe 5] s pdall 558 DA oy )5 <8 Al slaV) Ay 5 (e YY) 20 )
Gl Ailaia ol daabuae ) 12007 ale 4 ol 845 127 1 1997 (ulul) 4 b 5l 135 001 (e sy
s s b ) B By (e 28 e s a5 s e gl S by 6 Lk Jlediy S9Y)

.2008 51997 (y da gl siall 3l DA Adbiad) aldl #UsY) Gl 9 Jsaal)

Jassall (L) 8 13.55) Ly Jinall (5 giad) sl Jana Jans giay Ailaiall (o Japusd) Zl8Y) (g a2 ) e
L e SV 50l 2¢d 38 20071997 Y1 siall ol ((2007-1990) 5,aY) e Aulall <l sl Da
yedl 5 oalia) sal 30 sda 5 AL 320,13 &l s siu sal Jaes Lo sie g z ) AS 3 (6.26) calaid

A 848.56 (e SSY 5 5aY1 sdall < il 5 DA sall e s

L i ¢ (2007-1997) 5 5l (il alle Gulad o Adhidl cava B LVl Ay 5 20 dlas ekl N
IS 35 Lalle (5Y) A el 3k Ui Jladis (PaV) (3,40 dahie b 4583 5 ) (5 sl saill Jona
Al A el b by As 8 o sl aaall g Al o4disd W N Jaal Gl el

(10 Jsaad) L) 814,17 N Jeas sad Jane citia

z 8520071997 5 il DA il ela¥) iy 5 7Y o st gail)l Jane Jaw e b ¢ kil (5 siall e g
e Ay seen b (Bl 3 22.18) Lamse dad ) Ayprall ASLadd) 6 (RL 3 -3.47) Al ded o
P S Gfiselie Giules bl i Aaad el 3g0ae 2l Lol OIS ) Jsa Gy sy i )
O (Bl 3 29.44-) Al A (2007-2003) < sis qo ) A sasial) Ay el Y] el Cua
(@l gy (11 Jsaall) (2007-2005) Cpfiies Pha (el 3 80.91) (ool (5 i a3 Jame Lyl A gn &yl

Aabid) 8 o AY) ol alieey 4 lae L U sl &yl A1 gal KU 2 LY) o) cdaadlally s 4l



(k) 2008-1997 5 jidll Al o Uity i1 Jladis ) (3l dalaie b 4l L) 4y 5 26 9 Jgand)

2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 al)
2781 405 288 368 586 417 476 454 351 250 283 322 Gl
2 1 2 3 8 4 3 0 12 3 1 0 g
693 815 635 516 595 030 539 748 471535 445 181 376 296 342 864 340 093 226 276 139 389 85704 aa
154 979 158 789 129708 112 001 104 330 91714 76 817 62 550 40 550 31800 33237 30279 o
19 246 15810 14 867 17941 13947 2000 2000 2000 1745 2183 7500 3400 G yall
540 509 560 561 487 650 515 540 569 515 293 200 S
360 348 568 327 375 366 195 195 376 264 220 204 Cy S
803 803 803 803 790 790 790 300 400 300 400 300 ol
240 240 388 388 288 - - 100 100 100 100 100 L
1399 1636 1161 2 257 1718 1538 1670 1403 1889 2793 2161 2329 Oyl
120 175 146 218 515 352 0 0 0 0 13 - Olas
36 36 36 11 0 0 0 1 0 0 0 2 s
22 253 18 497 15 586 14 375 11172 11824 6 744 8218 6 004 5620 5101 4690 403 ged)
8 595 8425 8902 8533 8682 7217 5988 5880 6 797 6079 7233 5596 Ly g
3328 3367 2634 2603 2308 2086 1980 1868 1553 1095 1842 1875 g
1206 570 570 570 570 2300 0 0 0 0 0 0 eyl
909 703 845127 771 249 700 707 617 311 566 439 473 474 426 373 400 439 277 278 197 773 135001 UJLuY\
.2010 FAO :_jaadl

.2007-1997 i allall (ya 5 AN Bhaliall ae & jlaally Ly 5 Jladis (AY) Gul) didaie & 4ala) ela¥) A 5 2l (o shuad) salll Jane Jasie 110 Jgaad

() s gl gall) Jara Jons gia (o) L) duas
2008-1997 2008-1990 2007-1997 2007-1990 2007 1997

18.94 13.21 20.13 13.55 909 703 845127 135001 97 435 Ly i Jladig Ed‘\j\ Gl
15.82 15.75 14.17 14.77 238 877 178 680 47 497 17184 8,8 6 Sl ) aaall G
9.17 13.12 9.53 13.58 1760 953 1667 622 670 782 191 536 S 5 A 1S, S
7.64 6.66 7.50 6.52 13737 901 12 599 342 6112 708 4306 810 (o)) el il g Ll
6.13 8.45 6.19 8.62 46 473 845 44019 617 24 143 895 10 789 212 (u:\.al\ M) el L_HT
3.08 3.47 3.37 2.61 2518 614 2514782 1804 697 1622 069 Lo
197 3.34 2.69 3.85 644 213 677 808 320 007 356 664 PR WA 153)5
6.13 8.03 6.21 8.20 52 546 205 49 903 636 27321879 13074 100 ?M\

2010 42009 4FAO -'J_LAAJ/

8T



19

R b il el ) O A s et o (S Aihaiall b Aglal sLaY) Al IS £l i sal sl o
DL o R seas) Aliadl b o AV Gl opatiall A ) ) Wiy seae 8 Al eLaY
() a2 seand s i gand) Ay sal) ASLealy (3 al By sen s

Wi Jlady o) Gl dihia ool b Al sla¥l 5 z Y il sall Jne Jaugie 111 Jgaald
(kb Z Uy 24.S) 2007-1997 5 5@ Pla

(%) saill 5 siad) Janal) Jas gia < gl Hasi Al daas gl dgas Al
22.18 10 635 516 85704 s
18.02 10 158 789 30279 I
1471 10 18 497 4690 13 e
16.61 10 15 810 3400 3 =
418 10 8425 5596 Ly see
6.03 10 3367 1875 s g
-3.47 10 1636 2329 Gy
10.35 10 803 300 Sl

-29.44 4 570 (2:300) ey ey
9.79 10 509 200 oY)
2.32 10 405 322 i 3al
5.49 10 348 204 NS
9.15 10 240 100 Lud

-16.03 4 175 (352) L ile
80.91 2 36 (11) 2 1s
0.00 9 1 @ ol
20.13 10 845 127 135 001 laay)

.2010 <2009 FAO :_jxad
2003 ple b adiad zluy) L ) s glee Ailal g sasiall Ay yal) < LYl dalal) el !
2005 b Uy ea di ) puin ylad Al clily

dnd o oAl 2l 5 58 (DIA Ly i gaelial ISy Sl ZUY) 8 8L cLaY) 4y 5 Aealie dus ol 55 28
sl Y 1 (1 JSA)) 2007 & ald) b 24.88 ) 1997 b Wl & 576 (e ol
Slo glail 5,8 /s el aladl e apall (Elisd) et 8 Al slaV) du gzl sl

Aol 3l s 8 Ll g ddaddl (3] A Y ) il llally 2l gl sac Ll

shadl o SISD 2l 6 A oLl A 5 Aealon S (K i 3 ol s sl e 5 2007 Ao o
Loseen A Al 863 s I dnad &) seandls lee Dilaluy (ol ASlae 8 SV Ly 8 (e A
(12 o) G yad s



20

5000
4500
4000
3500

NN

3000
2500

Cuik

2000
1500
1000

500

-W r5%
0%

- 30%

- 25%

- 20%

- 15%

- 10%

1997 1998 1999

= Y] sadl

2000 2001

Y

2002

sl iy 5
PR A

2003 2004

2005 2006 2007

Akl eLal¥) 4y i daalise O

Aleay) nadl b

2008

Juaiy ) 3,0 dilie 8 el alad o S ZUY) 8 Ll olaY) 4y 5 dealise 4o 1 JSA)
.(2008-1997) L, 4

Juais ) Gl Ailaie (ol A€and) aliaall KU ~laY) 8 A8l cla¥) 4 5 dealise G 112 Joand)

2007 & Ly

Sand) maall Maaf b lad) eLa¥) 4 5 Aadloes Ao

Ll slal) iy

2007 Saud) sl aa

(%) 2007
03 405 148 842 S 5al
0.01 1 15013 eyl
63.1 635516 1008 008 Fo
28.2 158 789 562 424 O
215 15810 73589 3l
50.1 509 1015 RN
7.4 348 4721 ey <)
17.4 803 4614 ol
0.7 240 32163 L
0.2 1636 894 455 Ll
0.06 90 151 834 Oec
0.2 36 15 226 ki
208 18410 88 410 40 yed)
471 8425 17881 L) pus
32 3367 106 561 Ry
0.6 570 87 570 <y
- e g 179916 Oad
24 844 95 3392243 aay)

.2009 (FAO :_jrad



21

L) Ay il S 2l ApaS (e B 8 99 i Loy Aikaial) & LY cpaiall dedl) aale 2007 ple b
cdlaay) o AL 3 75.2 s Loy adlisis ¢ 5V A pal) 3 Ay jal) peme 4y ) san ol L Aakaid) 3 4l
0 sl A yal) ASLeal) Jin Laiyy cdilall 3 18.79 Aty ApadlaY) o ) &y sgan Al Agyal) L Laany g
el g 5L 8 1.9 Aty Gad 1 &g el 3 (3 el Ay ) seen s (AL (32,19 D o sy 2N A5 )
1o J i s AY) Al pen g A 31 D Jad sty Hsalill) A5 el 3 Ay sudl A yal) &y ) sgen)
& LS i) Al ZlaY) S culS a8, (2 JSa) Aild) el Ay i JSH 2Ly e Bl B

(S Je k8425 515810 <18 497 158 789 «635 516 . 2007 sle i dshid

LS | WEEPM

O U Caatial)
1%

Sl ppaiidl G

6% 2%

75%

i Jladiy ) 380 dalaial KU 2Ly b Al slal) A b LS Cpniall Aaaliua 12 JSA
.2007
2010 (FAO : _j2ad)

s Al fe Gl iy clyill s o 8 de ) Sid) g1V e Wil dgie 5 @)l
Jall @l eig) cldaldl ey o nall bsadll ) el Jaig) cldasudll @l Sy LY
Mugil o I zlalie galeyll ol Ll Jmig) ) ~Ldls (Oreochromis niloticus ¢ Lld
gl Ay Ay L Jlads A1 G oal dilie 8 2k saad Al cLaY) 4y 5 2l e (cephalus
chlie galoyll sosdls Sl Jall Zlay) 4S8 dasale 0y @lla calS (2007-1998) 5 ,:8Y1 el
) ALRYL; (3 JSall) de e dlen) Al & 5 e Al 5 ) A el (8 olih Legilas ()
Cana 038 5 15 ye U5V At ) Gllanl) e AL £l el Sl 5 S0 B gl e ) Caal)l 8 a0 el
Gl Lo g L se ll @lland 5 (Thunnus thynnus) cale 31 ¢, 5 ka1 &6 (Caranx spp) sil e
el el diid) el S gealua o585 o gdsiall e 5 o(Ictalurus spp) dsilall 4de

Aaliall 3 Al clslall a0 g eclile Ay 5 A jlaa Jad S5 Al adly 5 LAY



22

1000 -+

900

800

700

600

500

ouky Gy

400

300

200

100

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

B m sl sl B oAl bl gl O > 8 egd gl s
el Ll Z ¥ <L SO Sl ST LR

0 il o @l oy A s

i Jlatis B2V Gl ddlaie 8 Aokl lalY) Ay 5 2l 8 Ayl ASed) £ 5 daalise 13 04
.(2008~ 1990)
2010 (FAO :_aadl

O s (B 398 (e S L) Agla) ela¥) Ay 5ozl e dgic S @l @l 2007 Ko b
cUTL )28 L) alaaa aladiu) 5 N8y A3 < 0.1 4wy by a5 A5 < 2 Vs b @l il
sl sail) 5 () mdalie gale )l sl ¢ Ll all e Creals 2y A5 ol CalS ate Aagy 408
Slo W 828 530 32 a) Al slal) Ay 5zl abiee Ly S (el bl ) all )
WY e Al 4 7 sy (Oncorhynchus mykKiss) = 58 s <) 5 e (o ddlia) daabin aa o N 5l
e JS pal gps Bl padl 2l e ((Feneropenaeus indicus) (iasy! saiel glu ) sl S, . K
zwy) & (Crassostrea gigas) <lauld s (Mytilus galloprovincialis) b sidl (aaul) sl =L

(4 Jal) b ) e il

YVl Lela ) oSar 1997 el L pe 45,3l 2007 8 Al el Ay 55 2l 8 Calaal Ly 33030
A REI PWRCIVS - PRV A R N A I DV - W0 PO ok IR L PROPX DS\ NP . DV [ S O SN k|
Slel 78 s @y sy (Clarias gariepinus) Ll Jles & Jase il e ((Clarias anguillaris)
Lasd Al Ay eétauﬁ L@j}é cdau el (3l L@;;tlﬂ &= O el yuiall Laaey g;iﬁj ccztlfg\ QSA daall Glab 3l

(13 Jsaad)) dakaiall Maay) Zlasy) &



23

B 32% L Ll
0 30 % ol pdalia gale ) (55
BT % g B osd i

13 % s Al cilh s

O 7% il <)

B 5 % il o))

O 2 % cailall )

B 2% paa) gxied glus

B 2%sA gl

2007 & Ly 3 Jladiy ) Gl dlaie & QU Uy b de ) Sl gt ) ) 51 (s 24 JSA

2010 FAO : jaadl

dahia 3 2007 ) 1997 (e 55l A de ) Fisadl Gy g1 580 Maay) syl 8 sali3) 113 Jgaad)

Ly Jlasy (2 5,

Bk A Ay .

2007/1997 (o) 2007 (o) 1007  THIYORS o el e
7.9 269 860 34241 Gglaa o gioa Oreochromis niloticus sl bl
153 252 898 16 519 oo g Mugil cephalus o dalia gale M (55l
2 41113 20528 Gglaa Cyprinus carpio plall sl o) alall o y\SY
3.25 54 997 16 910 Gglaa Hypophthalmichthys molitrix b.msl\ Ll u_ms.\\ [P
-0.5 16 019 32109 Cslaa Ctenopharhyngodon idella riall ol o) aliall o \SY
36 4863 1360 Cslaa Aristichthys nobilis Lsadl o o) S s
10.6 109 672 103 Glae ¢l i Cyprinidae nei Al alih s
20 59519 2972 Gglaa Oncorhynchus mykiss S 18T X=T B
0 2380 2738 o gl Sparus aurata zldl o BUPPXRS PN
-0.5 1831 3381 Cslaa ok g Dicentrarchus labrax oY) as
23 5287 230 Gslaa ¢l sl Clarias anguillaris da ol Sl
229 1556 68 Gslaa ol g Clarias gariepinus o A Jhed g B ) e

i gl
32 6 689 2112 -- - (3)) Astic ) Sl
oo mm wm : () i 3
128 oL s . - (i) 0
24 019 0 - - (i) <l
6.3 845 127 135001 -- - ey

RN t\}'&\ Jiy e @lily 3228 2011-2006 <FAO ¢2010 (FAO - rad



24

L il Jlais (V) (3,80 dalie 3 Lgdlay) 5 3 A slad) AL £ ) 31 .14 J gand

dyas) iga W] uad) g s
e 1934 EWRL RN
pae 1949 L 58 (Cyprinus carpio) Lseill ) alall o <l
EBE™ 1958 s
> 1907 o (Aristichthys nobilis) (ul I 5 L gl o S
ae 1976 el
an 1969 el
(Ctenopharhyngodon idella) éall Ll 5 )\l
pan 1977 Jasl sa i
e 1954 ALk
g 1962 RER] =il basatl) ) sl
Losm 1994 L e
L) g 1968 Lilall 5 ol (Hypophthalmichthys molitrix) & 8 (s 8 &l 5
jae 1980 2 (Macrobrachium rosenbergii) $Sles)l 5 el )
D e Chgyme e Cagyma pe (Esox lucius) Jueill )3 o S SY elland
s eyl ¢ i all 1934:1966 <1956 L b (DIAS) il 5208 3 Jaase
oyl 1949 Ll
il 1901 s (Stizostedion lucioperca) Jia o (SISH & 58 elland
(DIAS) il 52c8 5 Jaue
i 5l 1990 Lilall Lo y3 T
) . ) . (Procambarus clarkii) ¢} _jeall Cilagtiuadl s js o 43 LS
- T T (DIAS) il 5208 5 Janse
e 1993 oy s (Mylopharyngodon piceus) 2su¥) dages o (g 50all  \SU
(DIAS) Ul sacld & (e
3 gl 2006 Liday (Acipenser gueldenstaedtii) o siall (hes lladd
Lo g 2006 Lulal) (Acipenser baerii) (s sl Jiésll dlend
. . . . (Penaeus semisulcatus) sy s il Gl )l
> T T (DIAS) Sl sacld & (e
as 1994-1993 ol (Penaeus indicus) anl! il lu )
pae iy re gl sl (Penaeus japonicus) b (s 8 o Las S ol

Al ) 5V Jay e il 5acE .2011-2006 (FAO - jaadl

) 1Y) s LB b ) b dadine by claa A ALED Lglaad g5V e amg
oarys (13 Jsaal) Ly sl Jladiy ) Gl dadaie 8 ST ald ddas gl sl o dabaid) 8 de ) Sl
i ol ans Lo o) Jaga il @lland 5 Ja gl @lland 5 o aldl Jall o Uiy 8 Jleds Ailaia 8 dila gicadd) g1 )
ol a8 A el gl oY) e et Allal ity LAilaid) e g sd) s el e Lslae Lol gl
U O P RE DV R . PR SN E 3 I\ PR [P R 5 VI 1S (PR [ S SN
LSl ) o) ) 4jseas A dihgsiee Acipenser baerii s cipenser gueldenstaedtii s wed) 5
Algls GllanlS S 5 JLASH 21 At (o pa Leel ) il S Cus g gmal) Ay jal) ASLeall b dyglas i
oo Gl saeld e gl oKy L Adlaiall b LIy 2 A ) D glaal o) oYL Al 14 Jganl) s



25

LK) Aldl) e Jpanll Glld g saaiall aad del ) 3 5 2,32 Y) dakiie Whacl 3 (DIAS) "agll ¢ 689 Jla)
-(www.fao.org/fishery/introsp/search/en s sall e 55 g) 4d 5 jaall JASY) Cililaal

Jie g0 Lgnaamy o o AL @llia g L Aiaiall Al cladasall s S8 G 538 Ay slaad) o] ) adae
Gl pae A jsean A WY & Al (Procambarus clarkii) o jeall cilastiiad) s yu o 23 LS
Ll obiadl (M 48k da LA (e g ogall 18 aa g 288 Aflal oLl A 5 B A je e oS cuila

ISNEN PR PUS R PRI JUVRN 35 P PR i g )

O] A 3 Lt 5 e S B 5 0N ¢ ) s s &Rl s Alall e Lal) Ay 5zl ¢ 5T ady Lad
~1998) < siw el 358 DA Ao sl £l AE D Jaas Wil le g e day ) Al & (1997
Sleayl aaall e il 1aa (e e ) e gL et el e Lgtin 5 2 a8 a0l o) 081 038 (ilel 5. (2007
el el Sy Lo 5 anl 5 5 B A w9 5 2007-1998 & 5l B e ) il gl 550
) sy bl cliay s B cle s o B ) deas 230 g g i e (s st el ddie )
S Sl ddie I dlend) e LAT Qi e dlia o capsilly s Il e oo i gl 2D

(eads Juad) ¢oba ) und Gl e Wt 5 ] 5 L i o by )

o ikl 3 Al Z b iy b ) Aa b L calS Al sl Gl ) R ads L
Gzl 931997 s Ly Lsluia IS 1996 8 A slall & jlall sluall 5 Aukal) bl cpa Y1 (b eclly
sy il ol 3 A LAl R e g e dagale IS8 da kel &yl sl (g Aglall oY)
L A slall Ll aluall 8 Alall oLad) i 5 cudiila 2007 ) 1998 (e il s Jiall 353 Ay clly
ZUEY) 8 AL ey Raaliall b Aalal) ol Ry paiadiy AN 8 Adal oliall ) AS G ¢ et e e

(5 JSa) Zlay) Mas) (pe o &L 8 2-1 ) s

Giaa 3 2007 51997 (hn da g il 5l (DA Ldall slaall £y Gyl Lpaal) 8 pal ) Lalidill o)
L yseen OB Y Aali Gas A 3 16.76 s oY) 4peS) Jsinn (55t sad Jrs Jans sie g Bl VL
Lo Al gl 138 a8 oY) e cAdlidl 8 Aild) elaV) Ay b e 5 B Haes 5 Sy o)
Ol «1993-1990 5 il & Adall oluadl 8 Adlall LVl Ay adie AalE 8 G SRl LeDlia) aeyg
42 ) deay Ldadl ol (e z 1) pe 1994 ale SV Sl Jiadl cilia s ADLY) o ) A sees
4ty 2007 b ool Lgad g L fida 5 1997 () dias 8 2Ll 8 56 st lina g oz i) las) (pe 4500
4 26.9 Ay Al A5 pall Ay jall jeme Gy seen cilia) §2007% Al a4 3 60.8 ) cila g
ASleall 5 Bial & 3.3 sty Ay gaal) Aypall 4y seendls Al 3 6.1 Auiy Bl Ay seen Waany (L)

Al 14 Ay A sl Ay 2



26

¥ sl 8 Al elall dy
%77-34

Lad ol 3 Al ol Ay
%66-22

Al ol (8 A8 elal) A

%2-1
.2008-1990 5 sl Pha Ly i Jladis 32V (3,0 ddlaie b Adhiaall clind] L) 4308y 15 JSAY

2010 FAO : jaadl

sy L) A€ 3 s ) i pelal 28 0 yhaiae IS0 1) Fie Lage | )0 el 5 A glall 4y jlall ol
Fonis 3,aY) e Gadil sl PR e il pUail 13 Bl peae Byseen 2585 LA 3 21,97
Ashiall sy zLY) e 2L 396 ) cidas

Cleladll b 5 sl saill Janal Jous gia el ciia Ld) (g a2 )l e 5 cdalld) oluadl 8 Zglal) sla¥) 4y 5 )
el G s e el 8 e Ll V) el Al e ST Adllae 3aly 5 s A3l 8 23,71 sy 3D
s A pial) ASladlly i A semn I A e AledY) Gy i S (6 JSAl) alsy) Z )
Sl cail 1997 ole as Aibidl 8 Al e dall 8 GV el s A gand) Ay pal) ASLeal )
(Laeliai a3 Aul) o3a 5 cAilaial) b de ) Fial)l Dy jad) Glenl) o AL 3 44 s Lo Lpaseadl Ay )
O AL 892 LV A sy oy Al 366 ) cilias dawy 1998 8 V1 Ag e 3 ela
& ) e Aaay o el IS8 Al A0 srad) Dy pal) ASLaall LY 138 ) 4gstlly paa 5 2007 4 JSD Z Ly
43y phay Ggtie ) e g1 ) 8 eadl 5 ki 2008 8 Gpas s . yea) sl dale e ol ) Ay il 5 5

) el el Jaldl 3 Gunli aal 5 g jlad g 5 e g dallall (alidy)

Ly ied 212
Sl DA ki 8 2alad) sLal) A i gl $aS 3 (6.26) Cibucal Ty 5345 lin S Ayl Gud g

N oske 326 5o (5.92) A UK cunii) ) Aad Liad s ¢(2007-1997) Al 5 o s
(7 JRa) 2007 & (Sood Y 52 0le 928 1 1997 (i (S



27

Gulad) iy

1000 -

900 -

800 -

700

600 -

500

400 -

300

200

100 -+

1l

2002 2003 2004 2005 2006 2007 2008

1998 1999 2000 2001

o

1997

B e ebd) Al el Ay s Adalobdl G AAD slaYI A s W LY el 8 Aol slaY) Ay 5
& B 2 d e 2 5

Al e Lal) Ayl KD S ly) 8 A lall 4y jlall sliall 5 Adall ey jadl Lo yil) cleUnil) daalis 16 JSAY
.2008-1997 (e 5 il s Ly i Jlai s 32Y) (3,80 Adlaie
2010 (FAO :_aadl

Uk Gyl

1.0 +

09 +

0.8 +

0.7 +

0.6 +

0.5 +

04 +

03 +

0.2 +

01 +

0.0 - | | | I I I | | |
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

T 2.5
+ 2.0
3
1.5 ‘)
-
=
D
1.0 EE
+ 0.5
| t -+ 0.0

el 5 40 Canen Uiy 8 Jlaiy (32Y) (3,00 Adlaie 8 A0L e Lal) Ay 55 2 17 JSA

2010 (FAO :_2ad)

) A 8 L gl Gl Lt (0S g gl 13 o815 ¢ paS S0 Abla) elal) Ay i ol ded e g
G Al i ol el Al A g ) s Ay 5 Gady e Aaiid) bl G Jased) RV aa
Y A s Leas 5 Gilday (8 JSAl) zlay) e



28

2008
2007
12006
2005
52004
92003
32002

m2001

2000

#1999

1998

........ ' m 1997

0 2I00 4I00 GIOO 8IOO 1 (;00 1 200 1 4I100
(S N2 opla) i) Aad

Coen Ui Jladiy ) (3,30 dikie 3 J90 ) caaiiall daadll 3 Aald) 2La¥) 4y 5 cils j3e 18 JS

.2008-1997 5 sl & (,Ss 4l Y 52 000) Zlay) Ao

2010 FAO : j2adl

S o8 Ailaie b ARl eLad) A 5 Y Adleal) Aedl 8 Ll A8l 158 Cle sane Aarlua o
9 JSE) b Aillaa ) il Aaa ge Ly Jlads

1997

S N s 9008

2007 1999 dleny)

2006 2000 = Ll

2005 2001

2003

Gl dihie 8 A ) Cle seaadl ass (Sd Y 90 osaladly) A8l cLal) Ay 5zl ded L9 S
.(2008-1997) Ly # Jlaii 5 )
.2010 FAO :_aadl



29

Oo Bl 398 e ST U Lo Lgran Q3 e sl dgiie S @llendU Ayl da@l ol aY) sl Pla
O Lo a8 Al ) el ) i b8 Jladiy A1 Gl ddlaie b LU 20 dag)
A 83 ) el il ded clias (1996 ale b Lai . Vgl e 3 80.9-0.2 5 4l 8 1.2-0.2
S eS IS o)) L) ded 8 el sl A b ((2007-1998) Al yall 3 gl ¢ gl el 58 A
Bl 80.85 oo lad a3 Al st ) dad o a8 AL 8 8.3 dawsie pe RS 8 13 4l ol aa

(10 Jsal) dikid) 3 Aglall o La) Ay 55 2l 4D Aadl

% 13-0.2 <l sl

% 0.9-0.1 <,
% 0.9-0.1 Sl

g saxal

SN Goal dilie 8 G ) de ) Fd) ¢ 50U AL elal) Ay 5 ol dedl Lol dual) 110 Jd
.2008-1997 5 sl M Ly 8 Jlad

Fly) clidi; 4k 2.1.3

il e Bl g ozl Aalal sae DA (e Uiy 8 Jlads 2V Gl dalaie 8 Gllend) Ay 5 A jlae &5
Ll Aadal) L) Aikaially a5y LeS LS 5 (B Apdy cpnd sl GBS 3k aladiuly (KA (e ddlide
) Jsia 8 el g5 o) WS Gl 3 cla sl e g Al g)sl e el 2l Led 2y A

sl s Jhe

s Adlaidl sl 4 € dangie s s el U dlad) e e o) Agll elal) Ay 5 oddadd s o
L ahad aa g Al s (e B B s ) Ruoad e psees B e dl gAYl
A i Gy el saniall adl del 3l 5 436V daliie Wiy A Jag i) agdde (3dati cue ) e o Al olal)
2.2 ) Lgaas Jeay @lland £ ) 30 jral (8 VA Gany lae Loy ale IS5 . 3lail 5 i Akl cLaY)
¢olaill & ya Clan g A Ay gl A el D) geenll B ZY) Dlan g e DBl 8 80 QU celld pay . )lSa



30

& 3 3al o3els U Alleal) Duesll e Bl 390 (o SSh aalii b pmall Clas gl oda i cclld o i
o elaals galai) 50 3laill 5 ysa

ol sl £ 1) jinsY) daliif

& el G padly Ladand) olually BlEaY) Gy cdaily bpgea ey 8l ) gl A el
Aaandl) Akl iaall el Ay seeas cAaprall ASladls Ay s An el A seendls (Al &) seen
il bsll I ¢(Cyprinus carpio) daseill o Hlall Gl g 3a0 Ly L Lad s A g A ) seandl
Llals (Hypophthalmichthys molithrix) il Ll § S ((Ctenopharyngodon idella)
Ol O L) pmitie s OB B sl dlaw (AT iy Al peae Ay e By SRl
lyy inig) Axplall (& Dl ) (e Aatiall a3 o)y s U 3] | s Lia) yimy (apaall (5 )
o) mlal s e 2o 3 Lghadat S A jleall o385 (Al bl Ay 5 e Al Al ylad) aais
el s g1 5l A e g L Adaal sladll (b asadl 5 ) salel) @llad np )y DUk 58 A aoad) Leias
AP oy ol gy Ayl A ) cilaiiall e AleSe Adel ladiad et 35 Ay Gl w1 dlasi
olat¥l b cp ) sV oda e (e Al Aiasiiall Al s (el V15 ol (aaYly) Lanlall o) sl dag
a5 colaall 3l ST Aasiily prans Ay CESA) 5 CHSA) s g ) ) dadad Jadid s s sl
kel

Sl i g i) dabiif

Gl el Ay seenlls cdall Ay seen s LY O dasees b S 4k g ) Al 3 s
a0 o obe ) sda ol a1 g )5 Aalad pe Rl Aaall eae d)sees B JH JSs
3 sall 5 < gl 5 ¢ D Sl Lgadadind aas cAadail) o 5 LA ) ALy B ) Saty CafS (e dgle
Al Ga el il sine G a2l (S s Ledld il

el g1 i) Lakiif

el Zl 8 ale Sy ey A8 Ayl deld dasnu) g byl Ll el ol
Gy gl Aalad a8 e g s ol Y ol 8D ¢ sY) Gas )l Jie dedl ddle ASald)
A sadl A all B seanl) (A5l Aalad i L cpn A edliall A sgaall s ol s edal) Jsa
o ASailly Allal) Asally AN ) S) Al ety Al eae Ra)seens ROl oo Asessss
ol sV G Al alasid /5 eluall dial il ol 5 Lol 453 el CdleY) Hasiud g byl cllee
LIS el slaadl Jua g A (e diladl cl gl i) 32 b yaraall

Gl Joiee JSG Al Galal) dasiuly dgie S Glend) dp 5 ki — aldll gl ) e
Ge sl 108 Tay 85 LAl e aall 8 AL sl A 5 2 saly 3 Aalgll ASaY) Lggal s dalaidl)

Lyl Ay seenll 8 a8y b Lai Galil] dxy )l gl 1976 3 e Gl e gl )



31

il gy 5 Al ofanS 40 LV il s Banli) e chasiie gl it Baa) et el 25 L2 5 sl
L B3al B 5 e ge DA o2y Bty Tasalll ) aladl o JSH e 0l 1.5 £l 36 anns s
pan e alaal) Gilite (e (e 300 ) Jeail 2 55 38 alisl) alaal g sae 8 i am Ainy L e
s L o) b 1 000 (=lid¥) ¢l 5l (e ZUY) oIS 2007 ale b5 % 36 000 I Jemy S
Ll dihaie & Jll a0 268 <1985 ale s Lysw b Al slaVl Ay 5 o) (e AL 312
o2 aiin M ~ladll e ol . aldll 40l gy &5 Cum alitVl gl 5l Aglas Jy) (ad)
sl I o e g5l e g st 13 I cpe )3l (e ST alae] laadl Adaadle e oAyl
Szl el 8 (aie g WS eV sae ) Galdl) sae Juay a8y L aldl) alaaly aae 3 dds
Al 49.8 5135 wuww L 5 2007 862 276 52006 & b 80 141 (Lalid)) (e 4das
gl Gady Lady ool il el 8 Al ela¥) Ayl il Y M) e Js e
D) Rseans i Apseas ey Jmig) el el Jsn il ali) ladiuly (5 oad
Lsenns s a3 A5y G ) e A A Akl (8 35l G (Rl Akl el
3L A a8 s Ay el Als el Gl aladinls a1 ) slat o el jeaa
il daabue dale 2850 a5 clland & o5 A4S 55 Caald (i grad) Ay jall ASLadl) by . p jliiall 038
e b sea¥l el 8 ol ) oad 58Kl dlland Ayl 4y ey bl de ) e el (2005 ale 8
Lol ooty o)) 5l e gl (o) ol ) ganal 4 Al o jlaeY) i, .2008
B Openl CBlgndt Gurnll 85 B i ) sean s Ll Jie Jawgiall il Jsd (b 4l apsilly s

Al i) B iy o Jaina) (e ) Sl 1 g L caile el 55 )

Ghlial e 53 50n AL 3 ) sall Lgad (585 Al eVl 8 Gl ()5S0 Aadal) o2y — sl Aull @

Glad el aladind Sy dua (Bl gl 5l ol A g lidl e B sae @llia g gl jaual)

Aoal) Asledl (8 iial) land s Gl Ay oo g el 1 e da Jlhes s el 5 4SS0

V5 ol paaall & Adlad) el Al aaa g s de 30 el seae B)sees Sy B A s

W5 2009 b o5l 5 s uaS e (A (OasEls JESY) Aaad dlend) ol Sl o sk o

Loty o o (6 st o L oa Allall ZEUSH 3 Adlall ay jlisall alans . Blie o allai addiay
LBy syl

(Aol 7 L) Laliif

L s 2aid) goadl) ol Nl chadl ae el Ay s GV Jsia A el Ly 5 el ol g
el M-l eLaY)



32

Jay e 5V Jsin 8 dllawd) Ay 5 cadel s ol — Y Jsdis 6 llandl LLl<il) 4y 3 o
53 a8l pe Jumdl S 1) e Jpanll (Sl pay o5 shie g Aapdall (e e dny ) )
Loseen A ST 1) 5 e g sl 1) Andgai ad ad 3 e Sall aed pay nJuadl B25n
220 ) duy a3 Ao ) 3aS U8 2.2 (e a2 (1982 ale 35 je Y 4inlee diay Ay )l e
A Al e gl 13 (e L) £ 50 85,1995 Qe & S 19 500 5 1983 Ao 8 s
se zl g8 ) 1996 & ok 21 000 51998 i ok 28 000 szl Jlef o 4l clal)
38 e 4 J 55 Y s - )lSa 63 000 daluar 50 de ) 3e 6 4ali) & 5 (1997 & o 7 000

Y e L Bsise by Jisiaxe (et N o a5 (S0 ol

dali de e B kel JS ) Y] e g sl 138 s jles i — Lol ae et il Gy 5 o
Aol e Gaalyy ol A (e gl Ji 51 8 dpsal seae A seen B (LaSY i)
A5 ae S0y danadl 138 i Baa s e ) Je i B L had) L (g g5 pdal) clilliie il & i
(JalS <G LSS o)) Sl & g pdie g ossiall 130 Jliel oKal Ly lland) Gl al e amy L
A ol Ll e et ) e il g LA Al @llanl) Gl el L) clili aladn) i 5 ey

rhsSe Ty (S Jay L Lagly 5

‘;\L)]\ KVEN| = 28l (g ) &\)}u\ﬁ\ Lot W - (JJ:J’.«J/E«/JJ.MYQ (;J;Jlfbqu/ °
Al ol o2 ey LA 2l ean Ay ) sean LSl 8 ASad) ylad) s Gllaaall o sl
s Gamt) aaeie g5l il o pite (45 A U sl dlaudl) i) el £l
A R P VESRUR D/ ) PSRl TP DR PRE TSR R i Y R PN RS Y (3 W
Py il 8 olaall dphal o

Aandl 3 sall aud Q8 ¢ bl ol e il Jad 8 — e/ idilell cla) Lo i _ysyi @
Alall CSH Ay 5 ey Aallal ol V) Al A8y € Jualaall-elland) o 4lSd) andy Uy san
A e Y Ay A et Sl Gl sal 8 (Ledl Aaan) 2n) 5 21 ange & dasadl) )
Jie 2O e gliall Jualaall Jsfie 5 gine ) cuzmisd) 8 Ll e (e 50) Ll 46l
S Cinpal gl eLa¥) du i A rladl e O s el s Olasill s il calilelal
o) V) POl 8 aillad QUi 13a il a8y L Jualaall adaae Ly il daulie 4 8 ~5LY)
Gy Sl AV dlee (o L) amy # Y paeay 550 IS s 5 del 50 dadlal
e e Sle s 2O e BaS ke (6 die g B ) JS 50 50 s ek Le Llle
Ofslee S (g o) Gsis Ganadl Gads b (8 4 ) Lsa aal g JINY i Taa G dgillad
Ol Sand) (e )l 3al @k e et G Al A5kl iy L Sl a5 Giilals



33

Aol ) py mallly bl elledd g @8 A aﬁﬁa\pmﬂ&éﬁsﬁg)@g‘:am\ s
piiadl £ gl s Rl 6K lavie Gadls dila) elaVl Ay il el 5 g8 DA sl o
ol O D A el iy i jae 8 3G elal) Ay 5 Akl ke 8 Jad) g WS 6 S
s gl el )3 Aam€ e ISV Sl Y50 700 Dy aa)) 8 ) (el mf e Ll

el 13gd o Jpmna (b arepl) cale o) DL 23 Mg L G sal) i) B Aega B2

sl s Sl claladl 21,4

S al dakie b Aald) sla¥) Ay 8 e sill Ldal slaall aasilly s Aglal) o) sall 3andl il g )
Cile Sall g acall i 5 el ol ey cddinall aaleadl g colalall 5 Sinall sa Laila (IS Ly 8 Jlasi
6 AY) Aalamdy) il Lol elal¥) dp 5 o dudlid) ol cdlld D) dilaaYl ozl i Al sl
o 2 3all 13 e Ui 0S5 38 ciladl liall 3 (a5 colsal 3 ) g5 ol ) Jsm (el clliy i)
Al L) dp Al Al e jlaall il e 3 gnd ol g an s Mg el Y Lokl Skl
el el Jia lamall Aasind 5 day ) 3y eV Jia ZUY) DA (mny e Jaiall (e 1y e Cin

s yall g claadll

Aabal g toolie Gadt DA (e Wiy 8 Jladis A1 G0 dihia ol & 4 jleas o skl a3 8 CaiSH)
DAl gy 8amma 3hlia 50l (5 giuay bl o) gall Aapday 3885 Al 4l 38 .l fue B2e e g Adlida
lersen ) sall LIS 3sin (e & Dgpall 5 A8 jaall y Alladll ) Al o) LAl ey 3 B
LAdkiall A i ey el beadie ol T Ldlia) )50 i ol 5o

Lnglal) Zalidl Juad) alaaidl 35kl aalS Gl e aaell 8 sl g1 ) e Aol 8 3
S 8 el s de ) ) L) sal i/ Alleadl ety Lo 8 8 cllliey s oY) Zy) ) J sl
23 sall gy syl elli g Aplal) 3 ) sally Ayl Gl e IS 8 Al el Ay 55 g sl aaal 3 e
Laailly 5,aY) LY 6 L sl Jae mual 2 claiidly ly) ddaly e d) g5V n o)
clatiial 5 el o 3D 5 Fiad) lllidlly sligl sas &fiall laagen b elldy dikid) 3 e Sall
et 8 40l £ )5 (e le b de OB JAY b laal y jeda 138 5 .z LY sas o) il dad Cppaeail 5 A€
2007 ) 1998 (e < gin yiall 358 P dslal clal)

claladly Ll 2.2

sla¥l Ay g sar clel s ey Jlady oY) Goal dibie 8 Cuyela 5,00 Ll (e 2ae ol
eyl 8 3aY) D dalay e s 48l
b Y Al Bum maal s IS5 A8l e Lal) Ay 5 e el 2l iy cusi — £/ Y 6 asiil o

gV b sl 8 Akl (5 giee oy celld (e pe ) ey LAkl ol (e adiad 2lla)



34

Gosd bl e e ool 0S8 Gally 3 alBY) ZUEY) aay ol pas L S pugl Lk
s Lo gy han 350m0 AV 15V 2 ) o) o al ) e ald oo sadlly ey Lo o) o)<
paas 8 Adkid) gl J8 e i) dee acas dhsal dala dliag ooyl S e Wl 8 11

Al ki b Al L) Ay 5 8 dnliall Ak sl ¢ 53

Galall Glldy adl Gee & Jalull e samdl a8 sdl gl RaY) B kil Wls gy L ddald)
bl Sadl ZUY) I Caumy Caga gl s padl g1 ) 8 gl o Al e o)l
Lo by« paeaill lilee 3305 PR ge allall 3 suY) I Jseasl) uuny Casus g )51 b g sl
Ge el dals dllia el L gl sLaY) Ay 5 Aail Ldad ol Hasiuly dlaid) Ll ady

sl Y g olsall panads (s & Gl

a5y )

2.3

ol L dals ol

b k) eLa) Ay 5 Al Al o) sl s Alled) Cada iy Apegadall o) sall Jumdl alasil 5 5 )
¢4l

tie ) Final) g1 50U sl (e 2 5a

tgmpdall 3 ) el Hadind (§sia Ganads A e S il

tolsall (e ame aaad dpalis) ol ) Ll Ja sl e 2 e

(ailaiall 4 siad) @llan) 43y il

(S (5 s el I JalSal U] Akl st a8

65 siall 53 ganll ol V1 Al 3 ) sall ol A (3Uail) 5 ym Man) g )l aendill o 3

gl cLal) A 3 aalad £ ) g1 e 1 3e ey 53 ool B ) pn



35

u@u@b@&wéﬁﬂé}\gdm&\)cécM\é&g}c@@mﬁ%}jz}1&,}3\.\@\
-JJ\)AS\

Al paa &y sgan b sl g U I glad b — 1 (g saial

OS Ly pall jeme Dy sean 50 siall 53 sandl) ALl 3 ) sl (e ) (g 3y 30 Y Aladll Gkl Juadl )
J8 A ) a6 de )l s il lan DIV ae ) 3al T B A s B DA e
(et IS L) 4 il e aUail) 13a Ty a5 L3S janall claall @l seal) dlasiuly g e
O b g ) e aae 8 S/ 0k 20 ) Jeay 1) (3iad 5 5 Lol gane 4l any Levie adVl
At ) Sl e A el Aalid s Al ) ) pa) gl e e e (2l el @l e Jia
Al peae By seen 8 Ula Jen )5 28840 el ) e

e Ay sean b L Lt et o0 a8 oludl) oo Adladl) AaladY) plasid ol colaadl 5005 el V) eelal |yl
42 N cliay daliy Jeaad s 5 08 43 Loy @iy clae) 5wl ol Lgaladind yfinys o jsiaa Glai e 4y el
ity G g ) 03¢l ) Gkl ) Alaal) Aadai¥) a2ais ) Ay jemal) Ay el ) el (mad ¥ofaas
palaidy) ol gaa ol Gl g gl (any

Aga gaad) L 2l ASlaal) By sail) A5 JAY) — 2 (5 giaal

oalall g Uil he jaiiss 335k e 2001 8 G geadl 8 Gl ol pls 3 adad) @lland e ) e s
Al aasis 3 ALK & ) Sal) sl (e saal 5 sl sda Cianal 52006 () i a/ ssis Bzl b g
& el G aaell Qg s o Fie plaaly (V) laay sl AgEl el JUaaY) 13 il 8 Glkad)
Jsd e 220 8 b OS85 — A0 cLaW) Ay 5 g i) 558 giall Al 3l sall 5 ol V) dga s ¢ g

PN







37
Gl g ciladdd) (3 ) gal) 3
cllay) s Oy 3.1
slally =,y 311

laY) Landl) cplame dilaial) 4l iy Al 2al e Bl L i Jlaiy 301 5 pal) et bl an g Y
ceod) s (DY) adls dansiall Gaanll el ccps a ecual ag) b Aa s (el sl
2$20 362 N Juay S Ush pe 82 600 3o SiST 26 s e Bgiha gl sl gusd) ) skl o~ ) 5

sl s Ay el ) jaall JalS ae g Ay 8Y) ¢l jaual) dihaie dalie caal g S0 e Al Jads
ey . Il e danlilly dad 0y A Ll e Lalle Caiad g jlanall oda b cdaluall dali (e
& Ol Aalie e lan 3 S A JSB el el s (g lanall Ol ciliaal Galands ol g Al & seand
Loseandls (Luis A )seans (ol ASles b Dl 8 25720 (e solasall du ) jE ikl 2a
LAY Ol &pseans (3l Lpsgans Ay sl el Dy sl Al Al 8 60-40 ) cAied)
aailed) A Y1 ASLaal 5 cAyendl) Al jiall 4 i 5all &) seand) 3 B 3 90-70 ) 5 dy i) ASLadll
Gy oSl A sa gl pal) seae &) sgan s ¢Aga gaadl A jal) ASlaall g ¢ lae Aadalis g caniall Ay jad) S JLaY1 5 L
8 e S I Ly Jlady 33V 3ol dihie 8 g jlanall A0K0 dalisdl doais L(11 JSaN) ki A gy
5 dadipe Jln a4 ) V) alaea s Ailaidl) 8 sl S0 Alea) dalisdl (e A5 572 5 %S e
e 5 A8 COIAS (50 e Aol 0 Al g i s Rale  Ade Alam D )5 Bala @ s

Akl dalie e Bl 320 e ST i del )50 dallall ol V15 eadlay

PO Gty Opelda e g giaty Lallall 8 lilis Ghalid) ST e L Jladiy 30Y1 (3,80 dilaie e
Jaxall gas o) 5o Aihie & il s Alas s oes allaiy diaiall e S8V e el 8 Jill e ol
((1997) 4sdl 33,5430 (e S oa Akl o sanatiall Aaladl 3 ) sall Jlea) (b ¢ HUadY) Jagind lan 3 50al

.....

JalS S gDl 5 28 de g 3al ol Y1 (e adial) Adad ol Al o) sall 50l Aslisddl s
O S Jame gl Al Gl 8 B 37 e Dygpall V1 dalie A o) o LAge) 530 Gl 23
Al 82 s A Ayg el (V15 (15 Jsandl) Ayl omaall ald) b &S 3100 ) UadY) o shas
S Ganda Ale 350 el ) Blalial 5 geana (L i Jladiy (S3Y1 3,00 dikid dllaaY) dabad (e

Al ol (e Lgidan 23y 3l



38

&l ey

gl

Cul
Gl
u‘ ‘)3\ !
Y

ool !
I

P —
i
T
0 10 20 30 40 50 60 70 80 90 100
B (%) dl i B (%) iy el dikid) (%) Ayl sl dikaial

ollen) (e A€ ATl 4u bl 5 Akl olual) 3 Blalial 5 Gy g yal 5 i) jaall Bhliall cilabios .11 JS&N
A ey S (580 b 8 0oLl K0 dali)

www.fao.org/nr/water/aquastat/countries/index.stm :_ad/

.2008-2007 ¢Laila de gy 3all ol V15 el 30 ALY ol V) (g Lt g Ay pal) ol Y1 .15 Jgand)

(%) Aadlal Jralaall g det 30 datball ool ) (e dpadll (JLiSa 1 000) Aggpall Al 30 ol ) A
2006 2001-1999 2006 2001-1999 )
6.8 6.9 570 568 i 3al
66.7 66.7 4 4 Cryaal
99.9 98.2 3530 3310 aae
47.6 46.2 8715 7 868 O
67.1 64.2 3525 3525 3
30.4 27.0 84 75 oY)
44.4 64.2 8 7 cu &)
36.0 39.1 104 104 ol
229 219 470 470 L
16.6 14.6 1484 1397 ral
7.6 7.3 17 16 Uil (plands ol f
67.0 87.4 65 69 Ol
61.9 61.9 13 13 ki
471 45.7 1731 1731 A g
25.1 225 1402 1221 Uy s
8.4 7.9 418 393 5
721 39.1 209 95 <y
41.8 30.2 680 497 o

2010 <2009 FAO : j2mal



39

Adlan Y Bl & padVls 6 aaie shie & gl Al G sad) olad) (e ) S le S ) iieall e
A (5 50€ iy b llia Sy dadandl sbaadl (e aslad J<a0 Al g 0 e a3V (50 il g
O A &3 lau ) B8 Wi Go8 Jld (S dadand) olall 3uS) daled) ¢ Liue i) Bl
OB D) o) o) Ayseen (s cAlaay SIA) (Jall sud ) Jled asas Lale Dl dshiall Al o
o) el Blg A pall 5 el 4l s dege A8 ) olaal) daalie jiixiy laga |50 canli A sl oludl
a5 Al (R gl &) seandl g A pral) ASlaal lnd cApadll Akl Baall 45 Jad) Ay seend) (i Jai )
clal) ol o) Aallaall Uzl slie (g Lpalina & calls il Apadill e g5 olie b (L g 5 S el Lo

33 gl dpandall 3 ) gall 03] Laga | jaiaa Jiad

Qe il yési 312

lllias ol 8IS o claid) e datidl A3l e el Gasped S 1Y L Gogpedl e e 4l
Sl e 3maal) 8y e Mall s by ) 8 A i i L ) 0D L) 8 e L)
(om0 il UK ) & o 159 (e snll s il (g0 Atial By 3 0 syl (s il
Jynad asand 5 gin e aladl QOS5 Ll e A1 ) 601 Aay )5 e el 4 (s (8 Basane LS
gt ey Ladipe il 58 Lesic (e o W0 ) ches ) Ledl DS ALE % 8 L), ad
o il (e Loy gt Ay gl B pndl B a5 Tsmd) e A sean b o slan 58 LS el (a3

Al il 8 datial) )

el g el e S5 Ailaial) (B Adla oLl A B i) il (a5 chgad) eae B sges (G
95.3 I alall g Uil dealie doais . € IS0 ol ol [i50 Cua oJall Bl e ol uld JS
Loyl de Jeay a5 Al Bl Hlall gl aabuy (a8 Al sla¥) Ay 5 2l Jea) (e dSL) B
lete Apdall byl lland Gay,) @l 2007 e & osale 306 M s jial (e ddie ) @llend daiid
i) Lmy Mand AL 81 5 (Basedll o pladl Iy Ll el ol (S5 5) A 8 99 il
Al 3 62.6 4nsst Loy dlad) o Ul aalisys (55 s 2ssY) pas @ czladl o) Gl J d 30 Ll
¢ palall gl ay A 6374 s Al Al (alal) g Uil aabuy coa b eyl KD LY o
Al A Glane (o paadl Glia o) LS Ll dlladd zlaY 8 el ol & ie Al e ST Gl
e (Mo dn i b s A il e dadiall day )3l 2188 85 80 e st g8 o) G L (Al 5 e S
e e Lsaill g aledl Sl e @ jlags 385 .2007 ale P s EDE 8 day ) (sile @ sed
il gl ) S (Osle 5.3) b o(Gsle 11.8) el Lagdll o) oS (o sle 39.5) Zlny)

(03 1.5) o5l 5 (0sske 1.25)

(Hypophthalmichthys molitrix) il bsill o G &) JWy aas cdaysadl dnpall &) seanll g
& she Gl A sSall cuald (1993 e b dasaill o) Glall oSl 5 el dasall) o) o SU e Baaa <Y g
& ) Ay 5 Akl aaniil s 89 g sall el g ) o (3 cmall GO aladil a5 A sacluall o jas



40

SIS Lo ¢y shoany 35 lanll) day )5 (o LD (S sl Il ol 3e Aule 5 i mn
gy a5 sl WS iiny 3yl Zupal) )seend B dlend) a3l A sl o) L Aas A
13 o el 8 ety Gy cdndedl oluall dland (e b 9 000 —8 000 ombe s s 5 agilal) e L) 4y 55
2007-2003 5 _sidll 45 gl cdacy) padi 23 8y Jall uis o de ) el il ¢ o6 & Wlla (g gl

r ) e
(&2 50-3 o)) Jaw sie) Cilpmaal 5l 22-18 GV Ll e
(¢ > 35-15 sl dan sia) lmsa) (4 5ale 65 Lgdll o aladl Sl o
(A sa 15-5 )50 o ia) cilamsaa) () sale 3-2 S base il e
(2> 10-3 555l o i) cilmunal (o sale 2-1 =il bgil o)) e
(4 15-5 (350 o sia) Slmsnal 5 5ike 0.6-0.5 iall bguill <l e

Lyl 5 el Al dall s alies 8 ol il w el el e B el el s i s 5 a8
Y] B aaludiy o jlat JSy Jand A i) 038 (amy 8 ¢ pualall il by L s Js0 b IS
o=Vl o) sV Gy day)) doaY dals s a5 el aey ddhid) A ped) ) Ay, o
s o) b (Al Aai€y L sl ol gl Sl 55 slaall Al (e o) Aidaial) JA13 e ey el Slland)
& 35 e A e ol Aoty Cisw gald JS5 el gy ) ale JSG Al slaY) Ay g
oAl dale e dad Maudl S e Gl o L3 gl G el ASLedd) 8 Baa )k Jaad
DS Y AV (Rak g ol 38 ,3) (Seriola dumarilii) b Sl Gl S @l LY Ladas) ¢ yeal)

(55 48 ,3) (Sparus aurata) zladl o ol ad

3 iy (A0 JSG o Wias) caladi ) 08 40ld) clal) A 8 saaa o)l Jid aY slae ames ol Ly E
ol (@ B ») C 3 R (P o s ) S e g BB
Ll g da ) N (Gmad) o il jolas 16 Jgaadl aaay g e Sa o) dag 3 5 ()

Aland gy 510 A V) s jlaadl b Ay slaal) 5 Ak gisal) ) 58 (e IS Ry 50 ) 8 L Las (38at 5 8
Jare sy g g ) sl i3l ¢ ) 8 IS (Mugil cephalus) AR zhalia sale Nl (55l (8 <55l
A gl bl oLl 48 S5 Gl Llle Ay )30 4paS G el pay ol (85 liaall diady Mol o s
¢ < (Mugil capito) ofadll Camaa gola )l oosdl pladinl & a8 cagle s . sl 8 32Y) AgL cLaY)
s -0l halie gala ) (5l (b palill e sl Gl g AAIS Jacls darent b Lavie (Wl ¢ il
A ansge b el U8 Gl sl e ) dals cllia (g laall aand) U g sl 13a g gl celld
Ol b)Y s jlae <y bt LS 5 Curas 5 A i L 5 ) Aalisall 8 Al elal) Ay g Uad La LS
oo daalisd) 585 ) G Lae (G prad) a8l gl ) Calide e sl dlland dxy ) e k)
ae 8 Al elal) Ay 5 8 Ly ) s Jhll e cuel 0 gl e e oAl e sanafp) 5
Go g sl 13 ey o o il callally clill 48K il bl S jhe (e S e el 8 el
REDWY



41

i Jladiy (S 5oal dilaia Jals deadiad) g s dag 3l ¢ iand) o il jolias 116 Jgandl

Bladl da jag £ sl call)) saal

Abia g A dahial) Ja)a 3 shal) ALy
(&, jrod W s 8 sS) L b - ol
A se e A se e A

(€ o N cavd 3 sY) L b

(8 :ud ) d i) (i ( fbd) Gl sl

(€ iz B s i) Sl
(8 iz 38 o gl ) LA Cgia _ S
(€ iz 38 Lsh g 5) A paY) Basiall Y

(b : ald) Loy b i
(b ol Nl il ej i as)s) Lay ) Ualle - Ll
(€ ol N a3 ShsSh e s sY) pas ) Lol (Ll el 8

(J i hld) e Rl
o
(i) o3 asSl) Lid saled) )t ) ol L8l Q) s
(j ol S5
~ ¢ 1l 53l ¢ anndl) ) X
2(j = sl e =
(S sl) me
(S:pladl lsl) L) S A ) seen ~ L
(6 i 8 oo i ) 1S nd
(J seladl L;..'aél\ «‘ﬁﬁud\ g)\ﬁ\) L jlesa
(5 : o 3 asSU 3 s sY) s ) Ll - Qi 5
fosY) pas)al ¢ dasll) (ppail)
( trsos) om0 6] 1ol 51 a3 i ol) L8 o s 8 ] £ ) & Lyl
{

2006 Poynton :_iadl

Cig e e =% ¢ciled =D ¢ Jlia = fcuaia jan=—ge*

Pagurus  auratus = il § a3 i< <Sparidentax hasta = bad  ?
-Epinephelus diacanthus = ulall S sd ) saled

ol il aleniy ¢ Jall o 53 Jana Casmar bl dlland G Ause el g5 Aasia (& ) L) s
058 @l Al aa g 5 4 (Oreochromis aureus) s, 3Y) chldl s dadl ) 48 sl dal 5 3puSall 4i)
Laale 08 cclld oy Lol bl 4 i olsall dmididll 5 all cila )l ) Yidaly e et Jane 4]
O el ey e 3ganal (B gl G (adiie g pead) A3l cbal) Azl S GO0 Sl
VG Rl s Ll bl i S misie s (Sarotherodon gallilaeus) ssild) (Ll ¢ld o

csSand) ) B aaluy g sl 13



42

:\.ﬁﬂ\ JAAL“J%@MJJS\ GU.'\! :‘ULA:\AA\JJ -3 éjM\

G g sl Alland A 5 A gy 3l ds sl Haadll oo Arplall (e Areaall day )3 () - deg i gaand
Ol Alal Ay ) Gl jiall e el dgag e pe )l Jeg cJiadly L el CB ) Al A he dag a2
O A sent o bl OS5 aaias Gladll dandl s a5 5Y) s il s el D) adl) I el A i
tclladlag diu A 325m g0 aaeaill Gldaae & e Aay ) gsade 77 (s aaead 2302007 ple ) dapkl)
A Ay 30 o) g 8 (B 398 L) ssl @llenl day ) (sile 755 llia S dxy )3l o2 (s
ae g le JSay L alal dlaudl s sl Gl (s G al ol I ad S e (ale 1.4
anal) o jlae ) ABLEYL cdansal Al g plall S a8y 3 ,aY) i) PR (il 8 daanall day 3
Al Aalall Ziggll 8 (g Axpdall (g Axa ) @i 5 sl Aaplll b Aa 3 5 e aee il A8K4

LAl 30 5a gy 8 At ) Gaead sl lan) el el @l 5 (GAFRD) &Sl 5 ) sall

Ao dpesSa A jie Bac o Camu i A day )3z 3alE 3 el oLl A jhe et — dey ) ) £ L7
zl) Jeay dy L a6 Al el @lland s sl clia ) sl ol e il b )<Y
aladl )l by Sl 2007 ale 8 ¢sile 139 ) Ay jall e Ay ) sean 8 bl clmaal o s il
Gl e b leali) 5 28 GO el ol apand climaal) alies o) Gy S e gAY Al g1 80
o OV Jsis iais L alall gladll 35k e Leal) &5 bl clmaal e AL 8 81 (b cdge Sa
z e 3 a0 il s Al 2 sal 55 55l 3 il llall pay SIS
581zl 52007 Ao JDlay LAkl bl gai 8 Sl Congy g < 58 Al el Sl el
S ALyl ) sy (A, 0 20 sl e AL 3 14.1) alall oS Slland (e Ray 5 sale 43 (e
paally a5 Gy s 4 graa @l s (Macrobrachium rosenbergii) @l e oy day 5 Z Ly
Clarias) 2,V Lsedll flad ae laid an clee (a4 (Ul aas) st

-(gariepinus

£l il dlaisall £/4%1 3.1.3

S il Ay gladll o) s 5 Adaall o) 51 e ISV A il ol ok Allaial) 35S alaial oSl Gl
Jie dgie ) el ey &1 5Y) e 5 23] Ay gl aise sa 5 ¢ aY) dgall DA Ll 13y HLal
g sl Jie el 5 (Holothuria scabra des clew (il s e ) alall clSss Ly U5 ) salgd
cews (Clarias gariepinus) & &Yl ks @l 5 .(Haliotis mariae Jall Jduw o) mliall ol g
Aaa (i 8 o5l e sl cpda s alaa¥) @b dlaadl Al dbid Jua (Lates niloticus) Ll & sl
o3¢l a0 (e Sl LY (S Ledie Legi iy alaia¥) da s g G lealiny llenll) al ol 3
ZUBY Gl A i e pe ) Jes ¢ Y Jase Al ety Lads Adlaial) 8 Lala) Liasa s Lol g1 53
Ol llia g . Bsndl calls o adiad g Ay peaad) AL sLal) Ay 5 8 Al dtealioe b cdie dxy ) )

okl &l Slans ey i Al




43
il 3y 314

1Y) Aapda s Y] (B (5 sl L Ly 8 Jladiy (AY) GLdl dihie (3 aadiid) @llel) olie Calisg
Aagiaal Gyl 8 ylad) o A Al clall Ay iy ad ) Sadl g1 5N s LAe ) i) 350
any by Aysanll e g &gl luadd) dadiu) 3k ge o il &y anhll 3] Gl dadaud) el

Al ke glae) a1y cclal)

b IS8 a3 o3 Jiey  ASSA) 4nd Ldell sl @lland Ay 1) dpuilly lae o138) £l ClA) 8
Lol Aol 4 seandl s sl Al ASledll s ALY O A)seens An Al e &) sgen S
il g el NS Jie allaall (e iy 5 cilainall 5 aasial) g yal) LY 5 (3 el Ay seen 8 JH O
Dy (JOU ALl e ey o(Lseall iy ol s () s Cury adaly el sl oy ) g
alatind 2y (idad I 3 sally LGl Aol llan) B3 Lpwd ) U S o el ol jaall 53 5 (unl
Al Wy .Sl (Sl delial Byl clatie o) Sl cusd juae ) el KA Sl e

o3l cla ) el cuyy 555l o gal) s il (e 83 sivse cillala

OB Allall sda & oSl ASSA ali) A jhay Ao sl A1 ol @llenl Ll 236V £l Load S
Ll Jsb Jaglie (e Alia) ey 5 Sndl Calall Jio 3 gl g5l ey Leae i S oldal) Clu
Ca i) oy amlal) (¢l (e il Cuaia b daie 5 38 o galll g aalll Gl s 5 allaal) 5 aal) ol o)

DY) i e 0

Glbns g 4 gadaall ligdiall Aladiul Je cVL ?L”“‘ b iy 4 émy\} gl CESa) gbjh‘ﬂ\ 4
Lsod On bl (S0 25 A 613

U JRE DV WY RO U R PUS R IR P X S50 PR PR PR CON WS PR DA PN R SO E1Y
Ly cilS 2007 Hle b ddhid) 8 sl oldall dlleay) 3uas) of D ein AVl el 5 L Adkid)
el peae dyseen 1LS) dwedll cpaiid) cilalga) Al Ledadial 25 4wS)) oday .l 647 640
) ALLYL ) sall Al &) seandl s G ad) Ay sean s (Al A el ASLaal) 5 DY) ) ) da ) sean
salll aed B il peaiall g el el o el ZUY1 o 5 LEYL ppaall s sasiall Ay el < LY
kil gl 38 e e B3el e ol 25 000 o il &3 <2007 ole s Akl slaYl dp 5l g sl
ae Gag o il s 1ol sa (Llad cel Lol cJlad) Jass e g) Lisysl e danadiall 436 o jau Wle Sy
seen Laay A2 (e (3 o) agal Aadaial) 8 el @llia g Ll G5 agin Glalig RS ) Gl e
Gn Om A el lia s (e ) Guald) B pd) Rl B seanl s (ool e ) Apal eae
OS1 8) ) ) ) G seen ety i) 3k oo el Z ) Glee s A2V e S oSy
o LsE JelS I aas A8l glalilly (Rilaia) 8 e ST ) Foal Aseenss (Al i
Calall 5 @llan) 3] 1) Jen 5 gl Clasbedl 17 Jsaall Gadlys lglaloaly olasl 50 ) sl 42 Y)



44

Cilall (e 83 siusall ClpaSl Jgn 5 sie il slee 2a 53 5 .2005-2000 3 il A dikially <o) sl 5 S
A Y 5l sl Agdel d Liad andiiy Send) Caladl o oy 138 5 A8l s LaV) Ay 5l 2 Saud
Lol sl 42y pacadal)l  Saud) Cilal G Jsa 320ae

L Jladiy S 5 dilie b ASaud Gabisal 5 3Sandl 23361 o il 5 2l 17 Jgand

oSand) il ) Sand) cilal) gl It il LAY 3,0 L) LY gl W
(o) ) RS LY (Ladoh) Lsend (Al ) '
0 0 LY i s 33 0 S
420 000 (2003)
65 000 N 0 ;
] s TPy raa
& il + 34 000 (2003)
66 932 (2003) 10 304 (2003) i . e RBY
e ke A0
Y S il s
0 0 hin 0 N
4K el 3asniall
o ¢ Lo 2 467 (2004)
R e 1978 (2003)
2 467 (2004) 0 ol jlaall ¢y il 2 185 (2002) 0 Sl
2 604 (2001)
Lty 2899 (2000)
c\aﬂ }h «UU:.J\ cw\
0 391 (1998) 264 (2005) 0 L
Juas
0 75000 (2003) Ll 2500 KA 40 o yial
1900
3aal 93 L \é
56 (2003) 272.8 (2004) ( f 2 2 0042001 Gy 0 s
S L/A75 L sl
0 0 38 (2005) 0 ki
3000 (2003)
N 20 000 (2003)
6 000 (2003) 0 UG )i sty IS8 e L g
- s ulS = "
el
566 0 IV 0 5600 Ly pme
Lol U< L
sy ? « ) bess 3500 0 .y
(Lol (L el
1o Sal) 5
15 5 Lol ( ) 8 <y
(u=ts) 1500
obd [GRETYEN
281 (2002)
0 159 (2003) il Y paa skl g1 5l 0 el
771 (2004)
U s L)

.2006 Poynton :_jadl



45
Lo il olisi 3.1.5

s o) LS e 3al Led 2y g Aidaidl) e Ayans gall 5 piall ) e danll s — el ol £/ sy
15U el s Gl Gisb e deadall (A st Led 2y Al Aadlal) b sl e
sale) 5 cpoaal daid sale Chaaty (bl g dasadll o S ) o Calite il O 5) Adagiuall 4y il
G Al BalY) o Ljeas aainy dles) i o (U] s DI/ 0aole) el anige Bl (3850
Mas QAN 8 ayy ALl dom ol sl Edaall 3 sl 3 ka e Apmgalal) Al s S eVl oany
e Al (I ey Aol Gl e U/ oaainn e leds e S8 (S 0.5 ()5 JH) 5 Gl
JS 3 5 daany 08 Aadlall @yl anll sale) o) Cps (B e gal) G paaall o 3A0 Bale) L gl g LA A
Cladausall €8 JS1 gl Gl die aa ol D) il LS (e i sae (g Ay sl Al £ o) gy (i
At Al jall Ay 5 el 4 seand) 8 Giamy el Ay e gl 1aa AN 4l A Al
Al Ay seaall s A ral)l ASladdl s (3l Ay seen s Yl O ) A)seens Aupadl a4y sgen s

A il 4y ) seand) 5 Ay ) g

238 Cuadiy Ciiaty ¢y iy e wiy Al ) il a3 Ailly — L1 (il Y 6 L) ik L )
IO ke cpbafdin el (B bVl A5 sy oA JB sl Wile JF pey sl
30 000-18 000 chsill § S @l o dusscal 13 000-7 000 I Josi GBS ) o n/ o2i s
JSa o o)l 0sSs ol 030 e Ll 3571 Sie s Janay 5l Ldaal) Tagy bl (e dgeandd
S ol ) any 3 s eal (e die D) 325715 ae WL 819 355 (s s T Ll il
213l Dl pand Sy . AN Sl 3l Gk e md Ny cupal s il Gllee e 88 (g g
Loy W Lo sl IS e s Janay o sad JS0 dllanY) daia @ p5i5es ¢ IS oliall B3
fags L8 Glaual) S o Wl 8 10 aa il o i 8 sl 5 adsiall gl dlaal Jaxdd
e J 0k 12 55 o e oS ali ) o Ll G Al auy s a8 sl
oy ol Ll bl o)/ 583 jdall 4y 5l JUas 4 (Argyrosomus regius) Gl clew o Aall bl
OsS Sel gadl gy L isa I gl 20-4.5 G Lol byl Gl Gaaiall Ap Al aas A ) sl
(28 1.0 I Lol JSiug) 428 0.6-0.25 tssll aaS 0.65-0.4 5 ¢S dsniilly paS 1.25-0.6 oy 33le
lawd | jed e Auwed 5 dajaa) Ay il Gl & bl el Al sadl paind basl ) Y1 550 o) Ll
el Ossde s ) 5 Bajdall A gl s b Sl ) jed yde Al 18 ajdall Ayl Gl gledl
Aol Aokl jienll Ay 5 all &) seend) 8 Adidas Al o385 Badaial) A S WU (o) sll/ a5 /A S
s (@) Lsenns ) Ood Lseans caedled Apa Yl ASladly el eas L seens

A gl Ay ) sgand) 5 Ay saal) A pad) Dy seand)

£ iy - ia U Wity e RS, cilmaal) (385 S — il o (il o Y1 a0 Sl g i)
6 AY) Gl gaan e S3al i) Jalall Jioy sy as ISV 35e 72 5 12 e sluall i o
Jal e Calitas Sl g sl Aalal Wb Ui g sy ¢ oanall s cidall ¢(gsadaall JSAIL 438 o 3l



46

N3 a5 A Al Al iy sl ABSH Aa ) clalally 83 (S5 i R i pacs s o 5a)
Bl 6 VAl e by A i ase DA i) Aaay ol 535m iy L) 4 LS LSiasi
580 Gm L gl s cille Lle Lali) osSiy ol saY) (8 adVls coliadl (A oS Y (5 sine po s o
L yseen) 8 Ao 4l o3a . Gmsal)l aan (e SafanS 120 530 G gl g skl oluall sl jil/anS 135
Ayl o) Asean s Aaedled A Y) ASledll s dpall jeae Ay sgens cAuadl)l Bk ienll & )
(ohd sy (glee Aihaluy Ay pial) ASladly bads Al &) sgandly ccn S Asay (el 4 seen s

g sl 4y ) seand) 5 Ay ) gl Ay pel) Ay ) sgandl

S e 905 08 Al 120-30 Y e DGy Gl o580 5y — (alddV) 4y Ly (il £/ i)
Uapsy ey Lgmy iy Ay i ana g s IS8 433 s 132 il llenl) 435 Sy wolaall (10
) pand Qi LS Lud f (ehi () i Bas0e 5 P eSOl pladal @lldy dabie o g8 e
Lo i) = 5555 el 10-5 (e G sl ansga iy - Lgtilbaa s Lodadati g cpliiie JC8 @) 3 say alisy)
ol 50 i i aed A S 0yt i (el e sane g sal Lpally Wl 20/aaS 60-10
aal eae Aseans il bl el L0 5a) A seanl) B Alias Dl sday el sda il
i el AShaall 5 Ll s ccupsSU A gas (3l nl Ay sean s AadlaY) O Risean s cadilel) da Y1 ASlaal

g gl Ay ) seand) s Ay saall A pall Dy seand) 5 ¢ Hh8 A a5 (lee Aidalug

A a5y Lt o lally 5 jgme Loas 5 ystacm &l sl o Aghae (ol gl — Gliall il alhis £/ i)
alaa )/ 5 Jualind 53 bl Al Jal g2l e JalSl) Jall el Ln ghgn 5 L 5 Asllas olie (3 Aabondly
LY a5 ASSa) Al et Al Clallaadl e Aludusy Wy s dlad) olaall a5 A ol sl cllanl
Bl 315710 Vs laaaas i s ) saall sluall oda g o pedaill 5 &y sl 5 cm ol sl Ahaill 5 i) (348
aaie ) alkai 835 30 LelalSy Ao ) Jall 5 (S5 ASY IS bl Baga (and s . e JSI Lgena dlea) (0
L yseend 8 Ao L o3 5 ol e 2afpaS 400 ) g s Ale dyidl Lali) o) LV Lexia)
Aad) ASleal s cbly cpadled) Anas¥) ASleals dpall eae Aijseanss sl Al ienl) & e

A gl Ay ) seand) 5 A0 gradl Ay gl ASLadll 5 ¢ Hlad Al ga g ¢ lae dilalu

il daeall clers 316

O V) il b bl Jad) 8 daadid) ciladd) s clalall s i) e e i e ae ) e
G il el laalall Ay phaud) o lell Gl i L lanY) daial Gavade cleadd) s3a (e Qi laae
Alal daal cledd o

Al 8Kl il aly b Al il gad) daia pUadl ol 5 50l Jon il ey aldl) o5
zosall 138 22 285 (2009 ¢ 4l) (RECOFI) dllawd) yliad dpaliy) dgd Gish e @lldy 2009 e
slac) A i) paud) Joall 8 Akl il gl daal dacadid) Aplul) Al g <l a5 o sanad) HlaaY)



47

ASlaall g ¢yl Alsny clae Aidalug o3 all &y)sean s AlY) (o) Aseeny coaonall ASlas) Al
Ll S daa Jlae & <l 30l ) daladl U 5L (sasiall Ayl <Ly s cAp gl Ay yal)
Gal) 7 e dacy (elul) sl e U5 S8 e Al Aalaiall oda & ALl lalY) Ay 5 dpan aeal ellig
Canaly Cagas 35 Aiggl) 3 elime ) ol 8 Al Sl daia Gpuatl asli] zali jl (Gadail) dnl i

M) Gl g dsed

(o) sl g oy il ¢dda ol Ausyd) 5 Jadasill) 5 oY)y WSl o

oandl) < it Gl Bl (ol el pand Jae b oAbl @l al pyek) (al ye) i e
f(AaaY) 5 Al )

Dbl dilai g aall de ) Jual g1 580 el /i) saage ali Y)) Sl a el o)) e
&5l 5 ¢t ) shall aiudl ZuadldY) Alasl 5 ¢ MUY 5 A8 el 5 ¢l N aslil/ i s prasa s ¢ ial Y]
LA 3aa gl doncall daaliy) claledll s dunall Caledl y tdaca yal) bl Al 5 duika gl
(ol V) (3lalia apusii g €2 50a)) die janlly pandll Clel ja) dxal pa s ¢Al)

¢Alal) i gl sl /o) i iy sae iy ¢hm yal) i) iy 320l) Glagbd) () Jpasl o
5 ¢(lag il Sl sacld

LaliY) clelaa¥ls il @l pall danal aliy) o SN adsal) clSullly aliy) ol o
(Ll ) gl Aaal

Aol Lsail 327

At ) 3 sall (e a) oS AL L) (¢ sumge 5 ) 5 28 (Gl e ae ) e s LAl laY) Ay
P P DA I W S S X R P Y VWL VP 4 KN [ X P PP Y A PSP O
Ladie (adly cddlal) el 5 el ety (I Jgea sl gma (I 25 53 a1 . hlae <35 las
igh ¢ Jalls . il 558 e diiaie e aall /5 G Y) dalue ey by JS e glesl) o5
A gead) Ay el ASLedll by L ABLaa) AaiV) 5 Alall o Lal) Ay 5 e Caags ¢llds e gl baa ) dsls
sl Ay 5 g jlie LBY dasSall e (s h S acd o dias 8 Glansd) e laa QB s Gl
I Jsasl (8 JSLae agal (aasasall lasd) ol e asen L sl dal 4)seand) A5 Al
& o o Alladl (U sady) Al g sal paesl ) ASed) gl sliy 8 eadl (o sl
gl Lals ddiadl axi ) snd) Rl &seend) (8 GaasSall Do 30 Al sl o 3asasal
Gl DA ) i A el g e e li) 8 eall (g il ) aie Jgeas agd iy el o ) 3
Juadl Gy jal) pema B ysean (b sl O - land) g ) e oLl 3 Ale Clisia gl aldl aelual ) sleny
G ) ) ey Aaad ) AS0E ae el ey Al ) g eaddl clill (S
adld gl gl ALaall Jals ASand) 55 g Ul lle Ay gl elae) Cams Al elal) Ay 5 o bl asssal
A e P e Ll Al elal) Ay p et aaaillyg o Unlll andi Congy Ll Jaghad 3ac ala) 5 08

T

aiiial 38 gia (g il G el i Jladig (A1 (3ol Aikaie ol aliea 358 giall GG e dalae) 5



48

L) A b LD il ) sl s e b et it @5 85 L eldal) § %)
s A S dpas) Jigmiis (ond Cord) Galiy (aalal el Gulae glaly @y Sy Lol Gany (S A3l
AL L1 iy 5 U e ) i) (0 5D S g Al o) A e

Lilell ol ¥l 4o i 4 ouli) 318

Lt el e i) ) ey 38 130 5 ARkl 3 Al la) Ay 55 o sl o il sane ol llin aa 5
s - ohlie 3 Ll ga Al e La¥l Ay 5 ol el S 8 o) Gulial) D dELayL Al sLaY) Ay )
Al el A 5 e 8 il (als oty Caa 38 gl ) Ciliman g A sail 5 2 ladl) & gl b ey
s ) pdsidl e pals (o) Baghd ) Jpadl opeli Caags @iy &Sy b e Jgeanll Al S

e il el dilely Al (aml e dilcad) o gl

A s Ladie (0 4ls ALl e Lal) Ay 5 g Uay oLl Lggal el l€ g Lnlia 2Ll 138 ey Laie
O asie Nia Jany My A gl 55 AL Galal) Uil L Al clall A 5w lial ey Je il
Al Gaelt IS8 Gl @) ) sl Gy 88 Adlidl Gl e aael) 8 Daad) Gl cladlay)
el s Baaal) malial ey SO 03wl ) aigidl Gas (S eyl el N i

At e suas Jgia

olas) des Lo g dbiand cilaas 31,9

Many gse o) asis clend) dlaal Ll cilasdl o) GV €550 (e sa0ae e sene Glia 2 Y
Al (Jad das e s) agSland sbas e (pyma (e ) el G35l s se Blgs 8 agaal sl
daiid) @l s e lakiel s cdbaall ao e 203 S oa Al dadll Gl (Al e o3 0 n e
Sl Gl 3 Jal s LS 33 Goyb e o Wae gl o) (S A el U ol dad) callall
o DSl el s Lo s 3l (351 D aeSland s (5a i 38 el el (may llia s el
Al e sladl Gad 138 (K1 caeae duala s 5 DA

ol e L) slasll gl Sy e sal) Allaally (pase e de ) sall 8 Aldall gl Hasiuly slas) Sy
e o4 Al gy sl 8 dale dujles s il e AL 9 ohall 80 pandl @l A
O ¢(Ashaiad)l ol plaas A Jal) uds g8 ) Akl e e JSay (jshamly G paddl o Ly Ao ) 3l
A (Gl alla e el ) ol g EO DA Ll dlee (el ) G5l Gue )l el e el
O sl Sl 3 ene Clsla Ll Gab e Al el Goselis el o)) 3e (e Y e 22
ead 8 Ao el Gl pre 8 aled) Gl o) aelae o) Badl il ST o) cpal) Ml ) de 3l
@#\o&#ﬁé‘;w&)\ﬂ\



49
clailg Ll 3.2

el alan e Al lan Andl ol YD 35a 55 Al oLl Ay 5 et kil olall A5 ol cole S
el i ) sab) alel Ay Cligee (A Ailaiad) ol Gmny (B 3V 5 A e RS e Dl
A i e s BupS s 4n) 5 Al slal) A i s olal AalSRY) (b ccaglal oan (I laallys LAl
RSO I -1 [ G PR SPREON RPN s PWEN R NI TP S\ PR R R NEPES I P - N QTR

Al L) Ay oda sl 5 A e ) Wl (e g 2] Jysdal y el g sill 8 Lde slaie!

DlaeY) b edal Camy iy an sl ) st ) 2l Jaladl o A5l ) sl el — olaad g7 @

Asean b Al eLal) Ay aadis g e peail) sl ) Al slal) Ay i gl e

slaadl 038 aladind sale) A a8 cpe )3l o) Lo Gy oJial b alas o) (Say Ay gal) jeae

dihie ol 8 sl Aadin sana Clay i iy 5 2 dlld e ST Ll Al ) Jralall

il ool aadiad 4 g8 San ) eyl sda Cangd dam L Jlady V) 3L

b baie axiid o Sy g A g peaall sl S (s I 505 Cosu e Al g cJualad)
gl elaY) Ay 5

) B sane Al g G b i) s Gl e el b = sV il e
Ll b Al ALY A gy ey ol Gl el )l Al Alal (gl ) Ll e Caus
B Al O o) el (Sa el sbadly HSY asdl (e i ) R 2y il el
dlio alel Al elal) Ay 5 3 Leadadind pay Lo Byl Basa Gpeend g ¢ S IS8, Cuaidd)
O csasiall Ay el il eyl lad A gy Jie dibaiddl 85 psall ol i Aadal) del ) ae s il
e Y Gl ol V) o) L @iy S Ble sa Al slal) Ay 5w lial ol V) i
Aol el D) LU dald) y delial) Jie s AT dals Dol dail paads L LWl ddall)
GV ALEYL Ll ol i s Us Ayl 8 Gl e sala ey Aala) sl ) e Al

A sl

DU s iy lia o VI ¢ Jall) day 51 6 sindl 2 Ly) 5 5 ulS Loga — ) Gay ) 4 i @
Al 4 el A 3 ) gl limaal 8 el 5 s @lia g L 1/ sbe — Sl i) e
sl Aland Clymaa) (e Axgalall 353l dac) b il peas By seen Al s il
sl A g Ul acal A8S e iiad G0 a3 85SU5 s )5V a5 ol Y lalia gala
sall 3 32 48l



50

2009-1995 5 sl DA Mol 8 4 A pead) Glld) Cacad — el -4 Gu o) sl e
85 -0/ S Y 53550 I b/ Ko pel Y 50 165 (g (05 Bl 8 25) ) 122 e
Lugie e (I 45d) Bl jes il (2009-1990) 5 5a¥) < sin el Py  AY) sl

2009 & aaS/ Sopd ¥ 501,10 N 1999 b ans/ S sd Y 501,45

JalSill DA ¢y B3 ganal) 4 paal) 3 gall ilaiall oadiud) selladl) o el i zlad Nl 4 3 saial

BTN

) Ay 5 Aglae A @ gie jde e J e Ty 65N del 550 daalaall pe el @lland o Jalsl) o)
AieY Aila) 5 LS Lol 5 ad) Y L) Gal al ge Gy peall 4 s S s o) aaall 3 A
s LS an Al bl culS 8y (ameod) e Jualaal Jled) 2asiu) Ciags Kl ) Y
Al 13a i o5 A gl Cluadall aaeie o) Jag dlasil we dae) )3 dualaall JMall Z L) 8 (o S
L0505 A8 a5 ¢ sall atig el 3l dealaalls ¢ g sall ey Letie (il callall Gavea abiaad i
cgmadall o) sall Q) a2 Wadsas Sy e ) 3al e 30ke 5OA B0 sed sl Tase iy Lasdy
0o abandl Al (b colpall Al 55 al)l s o Jead e Rl 5,08 axe Cang ol Y1 (ad¥l
Gl dland sk Gl o il oGl 85 ) el cla o (mliadl U8 agSlaud dlan ¢ seaiy ue ) )
G 5 adldl) Ay Y s ge in AR Bl 5 alad)l e o Sae iy B Lgdy e 2y (al ) g lalias Qi
) el Jie Ay 5ad Jaealae del )3 Al 0588 QU sle () e/l Caaine e 30 PR 058 L Wle
Jifiaal) e o Juliy o adgiall ey edan i Tasall 1385 len) Gn i asar DAY G50 e panesi)
Ladl i Aol ) ealae zU DA o baBY mo ) Go 2 Cadi sl e duaal o Al
IS 135l s allall (8 el Lo ) 13 ) siase yfind A el eme Ay ) sgen () DoY) (8 28] ae o(adll)

cclall g o) peall asalll U ey Cogus 138 (b co 0 oy 63 Jpamnall 58 syl J semna

sl M skl 33

(adl e Al Ll slal) Ay iy cJelSiall gl ) dadal GLEKY s i dsla ollia e
&) Aadail 5 gl 5l o AY) Aadall ye Aaa¥l Al sla¥) 4y 5 e Al ylad)
¢ ol dakadl o S

¢l 1) skl 50 alaial slac) Cany 4ild cdallall 4nd s Ldal) oloall Aliiadll 35l iy @

clig Jay) I Ayl dlend) ddel aaai 8 Gdaall Glal o sall o) Fill Jadi) jasd ny @

¢ Al il e 3aaa




51

5 el Apanil 3 Jagladil 5 clulidl puas 3 L s0 38l patinall il Gadil dals ollia o
Sl yad LaliY) Al Gl 5 4l KD daa Cpuaidl olBY) mdli ) & e Gulai cany @
il ey Guli Al A 5o any LS (2009 Y] aliadd duaY) Aiggll) (S ,l)

L i Jladis AV (3,80 dilaie 3 ALl ) gl Gaa apai) ABlae Apali






53
A 5 Alal slal) 4y i3 A4

& Akl a8 (adly il ol Lo <jeds Al olal) Ay i Adadil & s 53 pu il p
Akl 8 3l e LaY) 4y

claladl Ay 4.1

it B Clars g o gl g & s A e < 00 5 oled) Ll Cig ki) 4.1.1

oals dlaal dllia IS iy i Jlady A) 30 dilaie AL elal) A 5 sk (e (V) dal el
b5 < peaall o132l e 52030 el aay (Vs Ll ) I Jseasl) e &8sl sladl ey o5 JS U
Oo Al sl pie U4 g Slaa¥) gd e ¢ e 8 el Lgadl clabadd Glal) s
D AN g (Al ey s Aa ke Al cladasd) ) sea sl e Lgiallae a5 Al g ool 52V
Slo Al Jal sal) () A8 Ay ey 8 85 )l daiad) el old ) 2 51 5 2 slas o sall DL
el aladind Al Jadi pe 138 5 A 5 Glajleay Gl s L@ olaall 82 gy ol Sy S de ) ) (5 s

(s ial el Aala) el Ay 5 3 el 50 Gy yeail olye aladtinly Laih eanss Sl

L o Aoy i) g1l A 2063 Y () Gany AESA) 4pdy x5l AadaBU Al s leadl 8 (ki g
Llalall W) Cldlane ULl cilaie Ay JSUGe s aa gV Lagie M L) S opls) ) ki
laitiad) Gl s 5 Aa LAl Ly Lpal) Alid) ol 53l 5 Ja gl o) pladl I alial Al 5 Lernaea sp
slal¥) Ay OBt e i eail) sl Aallae (b ey s sy dal Led Dalea o Dl sl esd
Gl il e slaall iy paai (e by slaal) i) e Slalaal) (oany ey 3 V) clgalial 3 s 4l
IS @) Al elal) A (A Al o bial) (b claall a2 5315 A slasSll o pal p28505 8 Cas
14 g 53 5 sall Lpmpadall 3y sall o ddailad) 5 Canliall 2ot lacal Uiy &g guall ¢l jlaall e o Fia
Slo sn Ui g gl Al gaill lasal Y1y e il G i) e e Sall cudi ¢ jUaY)

LA

Lilall oL ¥l du 5 8 D plasl o pall 5 4y 50¥) plasind  4.1.2

5 Ryl 5 A pall 5 A5 A peaal) Ablal) sLal) Ay 8 A sl 3 sall g A planl) A ) Hasial o)
AN LS el 5l Glasid



54

Al ga s (Sl andy pd I AU aasis A Al ) wY) 8 mitie (al ) s o e
OS5 5 58) olaall 829 5 Aty JSUiey Adadi pe Alasall L I VS alima s L padial ol
() Adle Lisal ¢midie (i)

C Sl Cay Lo Y Llle (3 53 Gl saY) 3 (adYl ) da gidadl Aadaly) 3 clallad)l o

¥ VR QYCH It A RCH AN K PR WP NG S - I U RECH [ WG S DV | RS (S VS AR DR I\ P
Al gl 5 el b gl ciaa 13 Ll L 385 sale) 5 (al a1y gty e ) el o sy ¢ ans sl
(KMNOy) psaulis sal) lizing y oladiad lavie (Kay

(J8 Leatinall 4y 501 5 olaall S (50 8 . AEK) Aada) 8 A pland) 40 ot 5 (S e
A i) LaalY) ae 4l

By AesSall 8 ookl adl E3 A ali e Sal gyl B el i Aaadle s 13 e
4 e il Ayl A ) A8 eall) sl cuaitall Sl Cal oY) cad ccliaa 13 ccilallaal
(B i

Cyanali 038 5 A jaall 8 Ay gl ) sal) 5 4y ylanll By 5] dladind e W8 VA ey ollia S cell aag
AV ldlaad JE dae o) lead) Aadlee ¢(MS-222 QU Jue o) soaal) S sall aladd)
an pasal Aallas ¢ ol Gasn Aol alaaiul (Ll ) oS @l @ligiae & Lernaea
Caadl) Gk e L JEa) i e ) B £ Gy 30 (a3 08 Dliaal) il sal el & pladl) il

caLeSly eyl ol el s () slS puel) alastind 5 ¢ il 5 ¢ punad

Aslasl o el 5 Apsa) patind (et L 455 G las Dise d5a s pde (e p2 ) o — Luqulsiil] ey pulil
Slos e sieall /5 ds sanall O pall QB JSE e 5 g e Al ey i dllia Al cLaYl Ay 5
Qa2 5 Ay el jeas Ay seean 8o jlaa) & Al 2001/1909 & il ) 5l Al k5 Qi) Ja
Slo Aaaad el facle el addasind (S @lland) dgdel 3 AL g Jads o) 4 jlay Ladle claiie

cOlla sl 5 ¢ 20als g8lll 5 ¢((Sla gl cliluS o) (s ey g) g glsaS ¢ Ul gl

o s ) el U AL LYl R b A ke ) el clitiid)
.d:u\ u).\haj\J f))ﬂjﬂ-\\}”}

G sl apanilly g @2t Claglaty o la o 5 g ciad el Gy o) Hasil L oSay el S g
s odbanll die @l 8 e dsa s aial a6l sall Aot Cagaie aagy ) 2o sdl) Jea daS
sl e e sall & jinaS & gual) clabiaall g (Al day ) et pSe B ardill)



55

Gl jiall b A el (gl Cllee awl ALISH A gl 5 ) agaal 4 jlaul) cileadd) dlad] o — Lasdl
Lol Adlall Al 551 55 8 daidadl Al L m e G ge EOLY) e (adlls ASaud) ¢
ASad) g ) 3all A elaad o) land (g g S LS5 (3 sl 3 @lan) e anill 2903 Leal
Akl A1 alastiul 5 Jiady (aidy gilag i lia caall ae Aysean (B — Aokl L) dis
2l ol shadll 4y el Ay o) o il dulee Cpaali

ey Gl e

U 8ol A,e (ye Aaans daall 555 5 Al )30 51 35 e boslall Al 5 Lasd) 5ol o
S el Bkl oda aaaiy Ay peadll Aa Al 355 Cash e lflaas ol 2y S e oLl
(O i) 5 anl) Z L) aian s Linadl aly s o(450S 555 4and as) o sllaal

a )Y il 3 ) jy (e ABaas juadl Al 8 dsiall 3 ) jy ik e balall dpen )l Jiadl) Balgl @
¢4 ypaadl

LY L 5 ((WHO) Laadlal) daall daliie Jd (e 558N < g EDEN 85 ) gaiall 450 50 o
a0 e 5 (EPA) Ll dlea S 55 ((FAO) sasiall adl de) )3l 5 4,3 Y) daliia s ((FDA) &) 5l 5
tleaS g Aa jidall 3alall oy Lad 9o

AlasSl 5 Al 3l ailadll U ALYl (Jilanl mn el daiiadl A e Jiladl salel e
(s LV 5 2 Y 5 )b il Jas e )

g ¢a piall Glandl el Clagnd o

(A alaVU) Jallaill sadieal) 46 )Ll o

Ol el e STy ool Al Ll apea Gadad Ly 8 5 (R el Sland) Gaaiip) Llae daiidl o sl
aall s 5y ) ALYl delicall 3 ) s 488 g0 allati (o gue duladd) Ay pdial) Cland)

Aadind 4 aSaall cle) ) (s Gy 8 U Jlady SV 55a) ddhie 8 Al ases ol cly i
glad Leal Al el apamillyy cdilaiall 8 ol e dpadl 5 el A 5 8 L slasl o sl 5 3y plandl 4y 53Y)
Alall @ ey il Ay 6855 Aaa) yar V) a8 Alall e Lal) Ay il saill 8 2

Dslaed o159 il 4.1.3

S 5 ol )& 5 adiall ST calal) I et Al clal) Ay 5 8 e 5 A g )Y
¢) yeall Cladiidl 32 )35 (Macrobrachium rosenbergii) (@leadl Ll ol luys ol ) S

cn

(Leleld) 3 oSall/ 5 310 (Mylopharyngodon piceus) 2 su¥! o s yuall 3 gu¥) S

Jime (e ) el Sl JA (12 ) sl e jled Al ) soall Fisall Ll (aislh (Say
o2 3mS lpal (2 ¢(pled) @D ae Lernaea sp. 1943 8 dusall jeas djsees B LAy & a8 JU



56

G o A L i g 4y Aadi ) 48 g5 Jal) e b Aend) aladll Bl e due ol il o500
Ge el (35 ¢ omlall (LAl e limadl Ay o) il Al Al e Lal) Ay 5 cOled (e Cu
Oy — asysd) Ll (S aurata) zladl o G ) oed KU ol Cudld 8 al) il ol
5eS dael lgd < U GV e aae dsay e at ) o il 8 Legin 5l 3 sl (e i)
Lol £l Cladine o A5 e dde 8 56 4 Wla aa oY a4l el ) e oda (e

At ybad) s dgie 3 @lan) ey dpeglal) dgladl)

LY Ol sisa pren o Lol Sl Lilal 2 LaY) Ly i c00 4,14

Sl Jel€s A (ga 51 Jsia 8 (15 00 sadll e saae el sine o ALl ¢ Lal) Ay 55 Gl
Gy Rl S Juai @l o) V) s Jasalll o) alad) GolSH dasid S g s — 5OV Jealas aa
G gbial e e lia Cua Al al sl 8 Al e Lall Ay 5 8 (2 ¢ A3 Juaiilly Al il s
(el Jimig) el )l Jealaall pe llas) G 5 st a5 AT s lanly dad) o A ) (S JalSally o8
Jralaall 5 adsall e alaie) Lol 5 Jualad) Calide co JolSil o cAdiSall dy gl 8 (3 5 ¢l 5 el
laa s laae Gl ale JS0 s clld pay (O il s 481l ol o) puzadl (e LS (JBW Jass e ) A )

Aabid) & sk 38 ALl Aala) ela) Ay 5 jliie (e

Dl pall G AT Gpaiiial g e liilly el il 4.1.5

el Y e Al elall Ay i auy Ll e el a8 cled 33 o cale IS0 — sl (Y1 e el 3
O - el s 5 lgtin sle 358 A 5 Aadlall i olaall 5 A 30 (g il olae (o sliall aladinl juas s dal
Jie 5 ysuall Gall) & A5l elal) g 5 plad ok oSl culije S ol V) dadid e salad) clel )
oS an (A e b pals IS8 Lese Al 5 ale IS (ol V) G Baatial) A el Y1 ks As
g5 o) ge )l e clas Ailala g (Aald) 5 delial)l Jie) ¢ AY) Lpabai) cleladll b (g
hiain Galll dacly | A e aidall Aalul) Cudli 28 Ll 3 oead] 4l Aa e 3 ke kel
13 o) Aclial adgd i) AadidU lpeaady s 4l olal) 4y 5 sl dallall llia) ae Lail jally
sla¥) Ay 5 delia (p Aldinal Ll cile) 3 (min 8 aSlill seley Gisn lee Diblul Suea i)

kel 5 aY) Lalamyl cileladl 5 4l

bl sl ui g el bl b gy S0 s cled 3 sda — o AN Aal) ae ciled )
O V5] et lalud) 3laliall 5 oY Ak sl s A dea) e 2kl e A G g s all gl ]

6 AY) Al e sala Gl Wla sl 6 dld) LaY) 4y
ol pn B AS L e Agsae (EEAA) diull o530 A, 6 (1994 Ll 4 Q8 45 o 9lal il
G0 ae Gty Glds peal1 el g Jans giall (¥ janll Apdladdl Adalull Ghlidl 5 )3y Akl Ayl
(ICZM) sl 3haliall 405 5 )0 (5 sisall Ale dpgn 5 Aind oLil) 5 celld aays Aaiaall il



57

Lall o285 AlSY) daleddl 5 (NGOS) dpesSall ye cladaiall 5 «cVIS 5 el i 30 (g elimel i
P Gl ol Lgpal dpgaa il

¢Alalidl 3laliall d dabiall 4y oY) gl il shue 2ani s Gauli @
tleidi s Leale Guacail g Audalid) laliall Al 3 oY) Labad dac) @

(lgall aen O Agdalud) i) Gaus o

¢laldl (3laliall b Lgiald) Jaladall dyda gl) 4y satil) oy jLiiall ppiii @

¢cle) 3 Ja s Adaludl (3laliall 8 & gaiil) Jaladll ppen s gi5 anls @

¢ Nianall Apatil) (3ia3 o e ) AUl 5 508 s i) & patill Aai) AGia e
565yl duill Aadadl Jualisole) Jalad dac) e

i s Lo Gaauaill 5 Al gl Al (5 ) shall labad daal o @

Lpad) M) day ) o) — Ailal elalW) Ay 5 (el Y Aaplal)l e dresall dag 3l Gladin) Jea ciled
S e A Ll iy ol (Roal) e Ay seen (B sl (i) Basase e W A ) (e Aatid)
o2 aindiy WAnphll (e dranall x50 (AT o aldieWI 5 a8 ¢ uS o (M s s a5l
sdiad ) bl B 8 aal s il aliad) g Uiy Akl s La¥) Ay 5 o cled 3 alay A jlad)
JalS JSiy Jad Cage iled 33l oda o Jainall 52 Cpes 2 pa) peae A seen e dage s jleall 528 Leid
Dby BS $aSy5 Al Basas Ay dale Als ey bl £l o 4 ad) il 508 g8 Gl
Mo g3 Apnilly Aaplall (o Zag )3 paend pie (b A el U (g (5 sinal 138 (Ba% die y LAlpde

Maaie USae 558 38 1 )lad dalgdl dgiie )

Ilaie] @lld g Jall g3 b (aliiDU Jexinsd) g1 5 aia | age &5 — (alddl) gl 5L ddad ) ciled il
Jandl Giys e el die 5 a8y Ll Hes b ALY) Aadlall 8 et s Gt s (alddY) o ol sleaY) e
Ol sl g eyl dae) Jss Gluasiy ool & dua el aadiuly g ) Gl jles Al
Op il y (oalill) Gl we cilead lua gl sda s Jall e b Al el Hasiul g 5l
Llad @l il A @l oS b el may AN coliall Baga Al ey (A Dl ens el g gig o alddy)
CY glae llia s Ll jed e pal@Y) A3 8 ULy ccilee 0 il ol s (550 eda Ciluasi ey Ay s
feand Ay yad Alglae pan @iy oaldy) dadiuly Aol elal) Ay 5 A jles Japin sale) s (Elal 5 e
Slo hldie) Al Zlad) 2y g ety Gogw aliY1 g Sl e G Lo aaad b oaclud 8 Ay A e

con) sall g by 3l e danzal s e seaad lida d0ull daia iy jlee
Lo o (el o 208 Afan gl je Ry a5 o Jgeanl) b i) snd) G all & )seand)
Clid 2 (Aai€y o aal) Al Al il e diad s 23] cildtie Ge A G g (Jaaians

-

B st el DA Ll S e ) e 2 5V 5 (alY) Aleioe ASan £ ) e sl 3aae Y glas



58
LWady 4.2

b Gadls Al el Ay 5 a lial Ay sllae (EIA) Gl BV apii cilad jo glé cdihial ool alies b
Oe A Fie oo de 5 a8 L Auluall gAY Bh 3 ) dreadl) Ghliadl e ool Leield) gl (g A
dgatill VIS g5 AR 3 Ukl U8 (g G seaal 5 dilaiall 8 Al Guaall gl VG dalall daadl (5
gladl pusi go S8 sal o il ey alll e el 8 A Caglaall caola)) Sy LAl Ayl
e o) A e kil g S e) Gload Jss il iSs D) Lad 3 oo s LasiliS sl
Lok lgls 0 bl il a0 Giglae Jle Jhe sa Jaill e e Dl g b Al (alady)

gl el

Ll 138 (o) Cpamy Cages 4 Loy @lldg el aga el sa Alal ela¥) Ay gy Ada pal) ey il Aas) ye
Ol 8 daal e el 1das Ay pall e Glalidl gmid ) gas dsaa AnslE Ay e skl Cisa
il pall 5 laiia) Ja g g ¢ oamal ) Aoz 5 colaadl aladid o) LA pelatill ey il ) ABLYL oyl
elal) Ay i skt glecal @lldy Canliall JRAIL lie¥) 80381 ) dalay oo A Aat ) L) any A
GAgle Lpeal @l dpmi o ASe) claiidl s Gland) Adlug saga b ey e ST il AL
Jadly M) aine o8 S5 3l 5oLl sas an il 5 Sletaddl On aall o sl s e i (B YL

el 13a 8 alee Camy A S Gllia (ST colat1 1an 8 il sladl) (mmy A

sl N gkl 4.3

P (e 4t (S oAl 5 il sal) daatia lags llayy ) SN s Al cla¥) Ay 5 delia b ) ga (aual

:‘é_”&\

Aill Apaall Gl jlad) e L (S @8l ga A8kl ola) Ay 5 s o

as b (GAFRD) A€l 3 sall dpatil Aelall Liggll Lgiysha 3l GBS s Ay i Clujles A5 @
¢(EEAA) 4y paall Al 55l DSy ae (o slailly

il jlaal 451 A8 pall A Laga |50 canli o oSy Al g Al e Lal) Ay 5 Clmas Guli gais o
Al o L il Al sla) 2y s

Gle ) A Ldley) ¢ gl e elldy ddall Al clal) Ay 5 Glajles Jsa Glagladdl is e
¢l gl CDlea DA oy (i) 5 A3V g o5 5l 5 dilanall QU Jaans

¢agd all 5 dida ) Al pulad) g ) A a p @

5ol Glaal 38D L elld y Al clallaa) s AaG A8 5k A5 e

Al L) Ay 5 e e apead Al V) 4l AES ) o Sl e



59

D3l Om O calag 0585 o g Al o Lal) A g Rl g el 3l 8 Al B ay) ol e @) i)
A (gl e bl o s Al

slie 33 gn yulaal JelS) JUaY) Legde cangy 43 Loy @l 5 40l 41 el cdes s Jllatl) cllane sk @
¢ty paill

€203 DY) i Caagy lld g 4 all oluall ) i) 8 oSall o

¢4 yaanall olaall A V) Aadlaad) DA (e A gl slaad) Cladase 8 oliall Basa (sl @

OIS LS (1AA) Gl elalY) 5 del 3 o Al 8y 5l 35 35k g sl dasind 3.l 505
¢(FEP) aslilall llan) (yal sl 5 (11A) 0 5 ailal) 6L} 4y 55 oy (liSan

LS cdel 50—l e La) Ay 5 Aadad G sl DA e slaes i) Ban s JSI ilall o i 50L5 e
tliSan (IS Wi

o pmias (b Al olal) A sk B Aadad) gl padid e (YD sk S e
¢y slaall g1 51 Jlas A )

5 6520 30 L0l i s Man) A 5 8 By slasl O sl aladind odati o jla (S5

(CCRF) asi,ll apall iy bl 4900 o Jolaie) Zplall ola¥) 4y 5 g lad 5 cpund ale (S @
Al L) Ay i b gsaad) Al o S gl g saaial) a3 432 Y) 5 de) ) ) dakiia Lgiael
.(EAA)






61
3l (g 5
cllay g Ay 5.1
5 laill coliool ga g dpsi ) 5l 511

Al o @l poball el b Jalls cdlad) Ay 5 ez abies pabaidy ddadd @) a6
comlBY) ZU) Maa) Gued (I Joar Vs JilE a Gl dladl y Al eLal) A e ASend) cilatia)
O i Akl gl @l jba b 3l dun e SSEY AL elal) Ay 5 clatie o cale JSy Jsill (Sa
olaadl 3 s 8 Al W e Gy s o daiadd) e e paeaill ALY e sl £ s any
Jealis g Ll gl Cleliany) Aaladl Gl claal) ¢ guad s . Jail 5 laY) jumail Calls jlie) vie yadYlg
s o) AL L a5 8l il gleall b QA ¢(Rnpdall (e g g Fiase) Saad) Casy lan) < jola
sl Ay 5 claiid ddgd e dealudd) 5 ol 5 Shall Ay il Gl pigal (any b el gy S

RV sl DA G e el clatial g @llandl dpadiy) il jalall L Al

Ao sSall llan) &l 3o dntip .z Sl IS Aglal) o Lal) Ay 5 clatie Dl salall 3 o — cllewd/ (fpus
DA (e W agilaiie g J)oal agh Gualall i) Wl Lslaall ause Jd @lldg o 3ally Lilatie age )
Bodle ia ) Al Gl i DA e pellaal) SOl 3l Aaal el (550 o) Aleall il
sl e g Alaad) (3 sl o al) B andl aldan & Gl (i pal) (Sl L Wle e pe cplaall (Sl
IS8 oSy il gadd) (A aasills llend) gt Judla (b Lega |sd i clliglad o) Boa chaan

3 s Ll Lia gy agilain g5 pnang () e ) 3all 81 (sl g cppalanall ol

3l Alciaall 5 5l 8 LgSland slaad asm (Ll & ) e aliee d ¢ dall) dlladd 2l o 3 W cale IS
Jish aeSladd o sing gsyhlay 3 ue el Ganey Alladl i) lalie cuatl @l lidl) Joab
O ) 3all Baally e e 138 L Cipall Juad B ae Juzdl Jlad e Jpeand) Cargy Gllhy ol Jucd

clanS sl 58 il g alall 1 sk Ay il ans A 5 cagdsall sl e ) sading ¢l

s Cuaall By sal) oladl ey 3 YD elgtind 3 a3l SlenL aiai Le Llle 30 5al) Ale @lland) )
A Jaadl s Al 5 1 A e clgana o giey Adad pe ()5S5 ASandl £ 51 adane laad Liad 5 L4 dlla))
oy 400-350 ¢l I ad 53 sSU ol e 350-300 sl fll o) ja 300-250) leaa 5l 5S5 Le Wlle
1 000-800 5 ¢k s all sl 5 g3l 555l ol ya 600500 ¢kl ol o 500-350 ¢ 25,5 5Y) s il
s iy sy Capw Ao el slhas 8 A way Gl AT ey (Bl 5 S Gl B s
e da 0 Al ) aasisaley S D s Loal Al g el ol JB i e el eae G sees
G5 e pan o i ey 13 a5 al Al aan s (sl Rl Jie) Ay sedl) (gl 230 Glli



62

(ld g (bl A a 500 < L JEa o e g) aliaiVh Slend) Tan (Ablad) ¢33 Dl o) san
(c.fu\).uﬂ\) c;.uaﬂ\ il jlaa o ol A Ladie 3 jliadll JUA»&L\ . 28 3 <) eh;ﬁ).“ sda ()8

G siman Gt S5 (Jmadll (g e el Lo Ll Ll e el Gl Sl a5 e (e pe ) Sl
Ol DAy Ale (138 L i) ZLuY) cblane S mua Ladie adls de ) el clpaliail ) Gl o
o sl 13l i el Al @l ) G Sl S8 Adle de e b el S e 5aY)

Al claial y @) e callall s ) Jall s gl sl delia

A Al slall Ay 5 e Ltlatie paaiy Asy e (gaal ol — LSand) Cilatially el paais Jf il
b5 Aplalll Ay ) seand) 5y S A ga g Apdlul) O L)seens Ana) pae &) seens (il ASle
iy oBasiall dppall Gl LY i D) seans Al Al ASledll s cplee dikaluy A pral) ASladll
J<g) adl sl o) clmaal 5 ey 2l 5 5 sudl pany lan) ey claTiall (o gl 5 s2e s
Ao oS Dl s dhidl ey eldd daaddl e Al clEl (el el ol
O ol oy (4l 8 90) ) pes Llee Ll 8 cJE a5 ¢ il (3ol e alaeY)

Jan AL CleS joaal Llla ol Ay gl e 4 ) seen (B 4

(e Aihluy Ay jral dSlaall 5 by ALY God Lsens JB e Gl aaall dledd) paal
ras dsees e pe ) e aatiall dppad) S LYl a8 A)seeny A Anoal) &) seandl s
el 13 an AL S aa Wlla s @llandl Lage |5 L 1 (S5 ol ¢ oalll) it LSl o d e
Aoyl ga¥) Canne T ala IS5 STy Atilal) el A 5 clatie e laa ) sl Gl ) Wi
(i) b mie S ) BOLY) o A seead Ranillys AL cLal) A 5 b sl dasiuly ddasi )
(ol OS5 sl paa wy sl <l 8) Gl elal) Ay 5 @l joba (e Jaal i) ad i) (e 4lld
clatiall @l il 335 wdsty il elal) A ) A 8 Lt sha 2 elil) Ll 5 dilladd) aily
O Al (R saad) A el ASLedl) ga s Akl B gine ) A Al s - (fe) ) clatiall ) Al A8
Jensi Cagas Al g ol 5 VL) cland 8 Lpaall clipatl Gapy @lldg Liad il jaliall aii 5 () 1 i)
O ¢ anall/ Y a5 e laaVi-gabady) aa sl Gl bl 5 L Aale LV @l )
Sandl gl sty mandy (Ahaiad) b AAl slal) Au i g DS Gueld) D) du el D seend
slaadl 8 salaadll £ alies e ) sl £ ) paen Ly i el 135 JAumidie U 4S5 450 53
O5Ss Coses Al a5 Jals paaill ol dlld o Ay adl obaadl b saladll g1 51 e Qi aae 5 A0

L) Zly) i V) gy ) il ey g ¢ Qlinall Gl Guatiall Luilly s claga

Jedy Y 5,a) dilie Gald dland) il julay Laldll il )l clelany) b il Sk @ WS
sbhadl e o AA elal¥) dp 5 e el suae OIS 1Y Lo aoady asEY eV aliee b oLy
Aas) @ jolia lannsy 19 518 Galsaall L llan) @l jobal 3 i Meal a8 elhae) iy Aalusy 5 ¢hgmpdal)

.2007-1998 (1 sl 5 4l bl o dand) cilaina)



63

Dl ohally Wiy il Jlady ) 30 dilie & ol e £Sand) cilaiia 5 ) @l jola 118 Jsand)
.2007-1998 (5 3 sl

2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 ALy
2181 2079 1982 1537 1755 2415 1498 1317 860 379 BEN
9342 7857 7036 8 415 7177 7009 5966 4726 4749 5 880 ol
4416 4370 5 456 4884 3133 2559 1224 988 830 1222 re
23867F 32009 19108 22271 17541 14137 5057 6771 7763 7382 REY
100 F 104 10 90 F 110F 111 155 104 - - 3 s
- 2 16 34 128 115 100 1180 32 - R
325F 152 F 138F 203F 259 F 269 F 451 510 650 708 ey <)
426 224 167 136 183 107 38 37 352 135 ol
3796F  2000F  3843F  3131F  2221F  1707F  1380F  1894F  1278F  1714F L
401872 419169 346409 269527 328476 348901 366644 324341 250993 225447 oy
37095 49759 56582 80310 49868 49907 33889 37526 31246 45890 hes
2548 3143 4962 2319 2260 2269 2187 1509 1319 6 ks
24286 20142 14126 9257 9189 2870 2299 2281 2476 2654 43 gad)
367F 153 157 24F 15 69 F 2F 27F - - Ly g
24286 20142 21167 15341 14659 17336 14972 13390 11796 15859 RY
23095  24148F 30984  10501F 7492 7319 19152F 13539F 10533F  7020F <Lyl
88436 90398 81115 64211 67933 58432 53009 26673 25456 30410 ol

639 475 670 653 593 258 492 191 512 399 515532 508 023 436 813 350333 344 706 ‘_,JLA;‘;'\

.2010 FAO : j2adl
o)yl s 43N dadhie ¢ paw :F

clatiall y lan) @l jalal Al Laal) o Jas Jase ASaud) @l palall e gl oY) 6 ) e
b 14.6 (e dadiye caY) Sl DA 8 (e ) 38 Al Lali e Sand) ZY) s b dSaud)
19.7 el 0251999 b &l 313.9 A ax o e cag) 515 2007 4 4l 319 V1998 & )

(20 Js2al) 2006 & ) b

Oe Al 3 73.2 Ji) (EU) eous) Saiy) @ sad U 4a 5 jnaal ded cilaiidl; dllandy) Calel
SN 3 Akt Jals (3 sl baey by (S G0 @l ala e Bl 3 33.2 5 ) & jala
& BVl (AN Gl @ jala e Bl 3265 5 Goprall @ pilia e L) 8 4.1) Ly Jladg
Gl &l jilia e B 820 5 cod) G jalia (e Bl 3 0.5) Cpeall e s Ll 33 Gising (B4
Ay 5aY) saniall Y Sl g Sy g ydl e ST 3 sl e e Load sy colatiall (g (3

(21 Jsaall) Apalil) Jsall (amay UL



64

Vs Gl L Jlasy oY) 3,80 dihie 8 ol s A clatiall y el &l jala 119 Jsand)
.2007-1998 (5 3 il DA S

2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 ald)
12164 11244 10924 8 200 6 654 5816 4876 4205 2734 1178 i 5a
15600 12568 13026 14024 11528 11832 9913 9559 6925 8753 eyl
4481 3448 4302 3777 3052 2243 1284 1211 1442 2048 an
50689F 58300 48949 77559 80573 50797 43468 49955 42007 52246 I
70F 40 10 75F 100F 99 193 242 - - 3
- 10 43 39 339 238 223 1687 39 - RN
1554F  1392F  789F  1321F  1487F  2429F 3145 5014 4721 7352 ey <)
2737 1644 989 639 725 246 110 112 348 201 ol
11658F 7647F 14376F 11810F 10476F 10567F 7490F 11812F 5314F  8508F L
1371079 1224729 1060745 803950 988649 939528 850190 950417 750764 743196 Ll
92480 100623 102590 105850 80768 82727 53150 51361 38243 50204 RS
1463 1993 3350 1625 2019 1983 1907 1586 1615 8 B
60542 470014 45162 28118 25416 9218 10305 8362 9104 8207 L3 gl
268 F 260 186 63 F 19 50 F 17F 48F - - Ly sas
184062 153880 156219 121594 105039 93766 86360 86232 82118 106957 Ry

89 363 87571F 95 093 50991 F 28 526 24225F 38817 40 429 30520 36731F <y
171339 148 843 116 897 95 086 178708 118545F 57178F 21353F 20533F 18013F ol

2078549 1861206 1673650 1324791 1523878 1354309 1168626 1243585 996427 1043602 ‘_,JLAAY\

.2010 FAO : j2adl
o)yl s 43 e ¢ paw :F

sy AN GLa Gl 8 Sed) ZlaY) sl b ASend) cilatiall g dllawd) i jslia Lo 120 Jand)
.2007-1998 5 sl DA Ly

2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 PR

Do oSand) Y] el e o paliall 1S

19.0 19.7 176 154 16.4 17.2 16.4 15.7 139 14.6 .
(%) igi\,d\ ;LIA\)“ 4.3-\}) WH\ J:ILAA“

.2010 <FAO:_joad

g il s sl g egall s sl g cas a5 ¢ bl ety 3 aan) clatialg gl sV g la
IS ey el L Clatie Gyged Liad i oS5 A e @lan) alae el Sy ol LS
LR A sgans Al eae Aseens bl 0e e ie Alale e’ A il Laal ) 5 Cle sana
Slae Ailalurs ¢ gy s¥) A D ssY) s il N (ad SN ] (S8 e ASled) as
Sb salels cale 3 o) jhoa Bl 5 g mls (ol N a3 S35 ¢ sV G i ] (S8 ass
a1l Gl nd sy sy ) sy R i 2 seanl 5 S5an3al el LY ) sl
AL &) seandl s alaty) Ll B sean s i d) Aseanl (ol JS5) Lisod () A el



65

ssosd) Ul (ol U ol 8 Sl al OSE e 3 asiall Ay el Gl LYy ¢(cs e el a3V
Wbl G sgan s cansi A &seandls il Jladiy (calaadl Lillayyd sasiall ASladl) Ligusl I asadls
(ol psiiy ISy A ) saniall LY Uy o(Anladl Lt g5 (g e saal) alaiVy Lol ASlaa s cpalany)
IUTR T LS PG - SSANCH RPRVORY/ PR PU\ S VEVS. S PR I PR I VAV AP S (R R < PRV g
bl IS e Rl 3 5a el e () AL Al sl ey g i S Algay cAasadl seae B sgenss

Akl 8 s ,aY) Glaly

Al e sl Bae e Al iS5 clpmnall s dag ) (e LoD A ) Adkidl 8 celld pag
i s (il e Lo o) Gl ol Sl sV el ] JS8g) Ll Aaled ddie )
TR s s o (A A seanl) 5 Anlsll D) seanl) s R il A seanll) Lisosl (e LY il
Al Wi g5 el laal) ASlae e Laddl il o Lasudll Gl () ae pmsadl) el JS3)
Gl jeae 4y ) sean s daid Glaly EOB (e o3 s W5 (16 Jsaadl i) A e saatiall <Y Sl
z oA Jals e 42 S n D dslay Gl aliea s asial) Ay el < leY) s Ao gead) g el ASLadll

RERN

B 411 5 o @ayls 37.7) sV S e A6 5 ) sl el clatidl) g ellan) alaiea s
s Bl 8 7.2) Wiy i Jads SV 6Ll dihie Jals 3l bany Sl () L8 @la )
8 17.1) Grall et s Ll G asing God A sV (V) Gl @la )5 ) 827,95 G
8.7 5 el a5 A 8 4.4) L Cogin s (S Gl oy Bl 474 5 caiall <oy g A
s b il Qs bl G e bl il Ll wy clatiall e (S Gl oy Bl

(21 Jsaadl) ol Jladis cpmall i Jany SSY) (3 50

O o bR G Ausial e s ey (o) ) el CoRdl gl @la s alaaay
AaV g Ll Cisingg G cdilaiall Jala e S L8 Jlediy (SY) Gl didaia s AY) glali) @l
Gl ol e ST 60 i) Al claiiall aal saeadd) Aend) claiially el Jidis L a5 y5Y)
Al Gana dahiall @ jobia Jea) o @) 3 70 4ips Ly aaliss cilaiadl 3 i)l Jhadl oo coral
G4t gAY Pall) e pslial s LY A @ Y alld JSa Ll ol s ((FOB)
Blaae claiie JS8 e A bl Aulle s Ll Gising Gods Omals oY) Bl s sY) AasY)

s o) JalS S Aaias o

oo same ) L i ey (S 3,8 Ailaie b ol 5565 20 Jgaadl 8 el (solall=a ) (s obadl s b gie T
G5 (05 B sean s chapral) ASladdl 5 Al Bl hapall 3050 500 ) seand 5 bl 2o pal call Gl L8 8 Jled
RS A seandl s sl o sean s AdlY) il B sean e Aol 315 A32Y) Aadaie iy 0ld eelld e ST - V)

L) Gl A ) ddlaia) by Gasa g



52 sinsalfs jrmal Aikial) Caa L i Jladis (5o (38 dilaie b e il (3LLall 2006-2004 5 jiill <l alall/cls ) das 5ia) (s jkadl) Gl 21 Jgaad)

(000°) S, Y alls CIF Gl las) (2006 — 2004 Lo 5ia) s )

A

o % §d e Jsal " Aay) Jads
e % G ) . . 9 o
Ghliall G asad Sl G . .
¥l Al . Ol Gy - . .. Lk G Aasiial) STSU P Y (V5%
) ) ¢ AY - [ Rty A sind) Ly ) . . - .
alad b (55 L i GAY AT (27) Lasiial)
735 665 821 15 459 142039 58253 185606 49319 7890 35992 10532 37769 72951 17704 2 S G5yl
100 5 23 21.3 8.7 27.9 74 1.2 5.4 16 5.7 11 2.7 %
100 114 164 3267 4200 5063 8170 19 481 11233 1499 302 2349 43086 393 Sy i e Jlad
100 13 2.9 3.7 44 7.2 171 9.8 13 03 21 377 03 %
779 985 0 18726 146239 63316 193776 68 800 19123 37491 10834 40118 116 037 18 097 Sdakia) ey
(000") S, ¥ 50l FOB iadl ,llaa| (2006 — 2004 Jauisia) & jilal) .
100 669 710 76 016 57 834 1493 177430 229 1240 5029 67 557 2172 222056 35512 2 51 Gl
100 114 8.6 14 26.5 0 0.2 0.8 10.1 03 33.2 53 %
100 1200 100 2947 3433 25 48724 6219 63 252 2547 81667 15578 877967 24791 Sy g Jad
100 0.2 03 0 41 05 53 0.2 6.8 13 732 21 %
1869 810 78 963 61267 9518 226154 6448 6 649 7576 149224 17750 1100023 60303 Sdakia) e

D AL elal) A s ASeld) aladll Celian) 5 Claslaa 1 jaadll
Sl iy sl = Jlall Meay)

LS 4y seanll g Dagudl A ) sean cdpdlay) liniladl 4 ) sean anali 2
x5 A sean i) ASLadl) et Akl jaanl A 5 el A ) seead) bl e
Jalally s :FOB a5 el ¢aalSs :CIF

99



ooy L i Jladis (SaV) () dilase (8 oLl Ay i latie 5 ladl Zpil) LpaaY) o By el (S
iy Jaad 25 ASanad) abaal AL L) Ay 5 by Gn Jead ddlaidl 8 dgda ol Cleliany) allas o
A GAY) Pl a8 (Al elal) 5 Ganaig) Ay el ASLeall ie ALE Gl b Jadd 5 ,a) eda
D) del )3l gl caat el g Ul e s Ailad) 6Lal) A s Aand) abadl) cilelad zled) Sy Al

(22 Jsaad

Sl (GDP) Jlaay) aall il & il s Aand) siboaall s el 30 il joleay s ) 5 s .22 Jgaad)

{(2006-1994) Li i Jais 1 (3,30

e paball g ol — il s dkand) Abaad) de) 3

(%) (ad) Aaall @) aa/cl jilual

(%) (Mad) aall @il Masl/cia gl

2006 2005 2004 7 961994 2006 2005 2004 o) 96-1994 AL
0.1 0.1 0.1 0.1 0.2 40 44 55 55 8.1 KX
06 05 07 05 0.9 38 45 55 55 6.2 Sad
11 14 17 06 0.9 46 56 5.2 47 72 o
13 11 10 10 13 18 2.0 23 32 3.7 I
0.0 0.1 0.4 0.1 0.2 6.1 9.2 9.1 7.9 215 RER
5.2 55 5.3 38 3.1 12.8 134 146 118 14.2 )
0.1 0.1 0.1 0.2 0.2 2.0 2.0 2.2 40 48 Sl
13 14 13 0.9 0.9 73 77 8.2 8.1 10.9 ol
0.0 0.1 0.1 0.1 0.2 23 32 40 40 45 L
40 43 33 44 46 44 48 46 5.2 5.8 el
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. UM &A‘J‘

iliaa)
13 17 2.1 25 2.0 356 38 5.2 6.4 6.3 e
0.0 0.1 0.1 0.1 0.2 17 18 16 2.4 39 ki
0.4 0.4 0.4 0.2 0.3 3.0 3.1 3.1 33 35 iy
5.8 3.9 44 37 6.9 5.1 70 6.8 5.4 8.4 W ge
49 42 42 2.9 31 5.4 5.4 55 49 6.1 i
11 20 16 16 18 48 30 55 5.0 6.4 R
15 16 14 11 18 7.9 8.8 9.1 9.5 22,0 ol

.2010 <2009 (FAO : jaad
coadledl A ¥ ASledl O 53 (g (s A pseans Al ASlaall 5 i) sud) dupal) B seaal) oLl
) o) mllal sa dahidl 8 duel )l laiiall ol =l jaball o) e o ol ) (e 40l

5Y) s jlae o) Sglud) e (e Lyt il dae a5y cAilaiall 3 ilad) sl Sl (el Ui Ja 3
sasn Joa Cagadly Csaiae 551 AL @l gid) DA 3 i Gl aall el ol Gl e L JuadY)



68

Gl Gilisgl g Sl J8 e Wl oda e 58l 3ol Y 38 Aand) claind) g ellend) Al
) Al s ae 2003 ple & lan) (i Ban s a0 cJBal Ja o el eae B seas A
celly ) Al LA pad) colainall g dlend) paaty dalall clel a5 Gl Gaadai g dnal e ccsl
Ll o cadsie s LSy L assY) A ) Aend claiiall jpaail 53 ga 50 duad e Clnge dad llia

Al claial gy lan) Ll 5 89 sl Apallall julaall Jiie e ayiai s 4 sl s i)

i WS Ly Lay i Jladiy (A1) Gl Al ol aaen 50 ¢ siee 436V 3 Cliga sl dlasid o)
oo ity dald) cilalall e geane Janial 1 5 dSendl o138l ) S b Ay gl cilaliaal aladiul Ly
DA Ty ekl o sall pladind (il Al daes b oladl Lag ollia o WS g okl Canlall diay Gy )k
Al ) Aseen die Gaed ) Gdadll s Lot el Ay gad) ApEl clinday celuall gl
& Buns ol Ay b JJaals |l 38 Ly caall seae Bpseans (o Aseans Ao siall ASladll

PG RN

gad g iy Sholedl  5.1.3

O A paall Adliall 5 GSlginall 2 Jaal) o o ey s LAl Gy (8 Gkl e s el Dl ol ()
(ol 5 sl A5 I g% Cosas oladY) 138 5 L ellanl) DlganY duadl Al sasa sl 8 3l (5 il
erad 8 Wl Gole o3 Llaal 8 Gyl del 3 o) paadl Blsad ) e @ pud o s
AL ¢ e & Alad & a8 g sumnl) gl 5N OB el s (R peas Ay s (B JB) i e )
Jualae Y 4y At Jaaladlly Ll o JelS3 o 2Lso s ) Alind) Lolatie paaty ag
Osa30 Al ) O dalS G Al s O Cu) eatiie o Gahat Al Gl L paaill 4 guae Al
4 abill Sy o (g guimal) g1 ) o) aigidl ey e praill (5 pme 5 Cu) Y A elal) A e

Al (6 gan Allse By g o i) (8 (SIS pas ¢Cplitiall o Jul 2ae (e

Gl Jdlas g (5 300¥) yshai 6 D laia V) Clebiial y cilelead)  5.1.4

138 5 . a8 e e U e U A8 ke (I (35 cpa¥) ASle Jawt apanilly g ccllany) Ay i Aasla o
e A8k 5SS e T’ o e sbaall 5 A sedl) @A) D Lo Lle o) canall oLl
e Ay seen 8 (FFFA) @lasd) o ) 5l asill Ggman gld Qi) o o5 ool ae ) all g
Ll a3 laelined aclud &y sudl dy jal) 4 seenll 3 (GFFA) il b Slenll) o )l 3o dymen 5 4y yal)
Y laall mnys e 3e IS0 bl s 436 Ganads (adVly L) cliae sl Jie Gy 5 )Y
i f o) At ) Ll ae Al lal) A i JalSs ) el Gadlly S8 S8 e 53 sa ge dpaal)
Juw o (P o Jundl La b 858 o) e cntiiall 5 e Jl el Clmas Jie 508 i (A g ) ol

oG sl s aland) a5 o Jl)



69
Liladl e La ¥ 4y 7 latio Ao 3 jiad bl L8y 5,.1.5

Laal) e dalae) 5 L dilaiall 8 ol e aaedl A0l lal) Ay 5 clatie e o il llall Jlae cllia
Dl 5 505 b (el aall (aiVlg) sl ol 6 AV jaladly & jlie Slandd Gyl
Ll gl LAl Gl S Clagsin el (a e die adBls oSae pdd sa o il daal)
oSl Gl gty Afand) latially Alaa¥l s Gl aladl sl o gl sa ol gl o3a 6l 5 Al
Al A€l aliad) (alindl i olail s cllend) e Jaall (msoeall ged ) dalal) b jess

L3 ) e ae s Ly ) ladinall & Llea) 4565 ) dalad)

Las) 5.2
¢ Cyanat Lualall Wil 5 ilad eLad) 5 cilainad La JaD 5 dgdadd) 5 laill ol dale dals @llia

G )kt il Dl (3 ) U8 e de sl B3V AL 2 i) Aejlall uled) e
Do) 8 Al cae 13 @lld g (il de el 53 sall Cililliiag de ) Fisd) Lladl) L) il sl
aia¥) 3 ) 8 by paus  Lhlatie paa

Al 3l S Lalla olac1 138 Ay ) e @il (gas s AY) Jualaall Wlla a2dy (5 samadl 1501 @
O (S g sl g1 i) b e il Jiiad) 85 53 sm ge ALieY) 5 ) gl il caS) il & gunal
¢y gmal) Aol 3l Tane o sl 35k e @l g saane Al g o) Aulae W) gl Cangiod cilatia ) shay

Aas) Bysad o I8 gl Alps o Apald) AL il (DA ol o) duad 3 e
SR daga ) cland (G gail) anil A laledl dpa i) 5y L Aune gl gl Gisuds ple JS4
dix g Sy e 3l G A i oo 8 ol o) Je Jug (Clarias gariepinus) (Jweld
Slas ) OSlgiad) G ale @l 5y llia) Gyl L a3 Al sasa (ady Led Slgiall Caglas
¢(obaall Lpnsilly Aniiia 53 sn 3 Ly & lamy Ja s il

Al Hliid Ay ) geen e L3 i) & ) Pangasius dage il claw ) s (e 3 Sl SLSY o o
Akl L) Al Jad) Zlay) e )lad S 8 Aasiie ey 5,aY) ALK @) o) Dls
¢l g i (sl

ol Gl 8 il e el @ pilia Al e 5 g sall oatll dadi ) ) o @
G Asma e Y liadl ol s s uaa Aapd) GLel G OISl el 13a g
Gl poba A ae gl 138 Gund adsidll ey o)l S8 pe duall e Jn gl
i) 8 Gl



70
Al b @kl 53
s anaty oY) 3y k)

Gl o) Alal Laabuadl s saaal) (351 D Jsasl Cargs 7z sinall clalgdll jlaay aledl gl e
ASand) clatial 5 e 4l

¢l L) Ay i g Uy Aals Juadl 50 cilas slan s Ali) gl i gae Gaalaiy 5 dldic) o

5 slatial) Aol YLl Juadl 41 a5 Guail il 5 ol e wiiall s @

(5 AY) el e G 3 8 Gats g Uil 50 Gl (5 pimall g1 ) i



71
Apalaiiy) g Ao laia¥) dpalill g ¢ A8 el B dlal) plal) 4y 5 dablas .6
cllaily Al 6.1

LaatliY) 5 dails ol 5 edalaadl Cilaolaidy) 6 doilal e La ) Ly i Lesls 6,11

AL (g ol s | ja e Agida ol lpala®y) 3 08 daalise Y (2% Lae ¢(GDP) Maay! o) il
glhd (b celld e s dle s daghall e 5 de ) Fise dllaw) cilS 13 L o & el Wolilaa) 4 Sl
cibs) SLaBY) 3 ald o SeS Y e sobiail g UiS 5 jliiel Tl 3yl ol abies 8 ASend aliadl
Ol abiee A8spee pe ) e mll 8 3l clal) dy 5 op Uil Aalad) el i ¢l

L i Jladig 2V Gl dalaia

s cllall e el e dilaid) 3 ol e il o) pal) s dpaddll VLAY e el
ea¥) ol il 3 (Laaine Ay il 5 dual) Lend) ylad) Laabual 5 00l Lol Gla canl sl 5 Lpans )
o ey byl Juadiy AdY) 3580 dalie b paes 8 ple (S8 dnidie culS 2007 dle b bl
— & A g 0.23 — L) ) Bseas 14 — dal)l peae 4 gean 0,23 — sl dASLea s
ovis A sean <0.06 — 4 gudl A el A seaal) 0.04 — A sand) A el A<l <0.03 — had 452 <0.07
Oee dilal dpedl L) jienl) Ayl Ay seead) AL 3 01> — sasid) Ayall Lyl (112 -

CSAY = Gl &) sean s

B 41 < IS Laaliodl dus e Gle sene 8 L8 oS gl ol ccllaall 13 e laliel
O Rseens ool ASles) DLl 8 1-0.1 ¢(L s A seens Appall eae Ay sgen Ay jral) ASLadl))
Laalise L b oAy prall ASlaall Zpailly 0L 8 0.1 > Lgad Aaalisall dass (5585 0 ol @l o(Zdlay)
3 e b Maay) ol ol b (Gans g Bl Lal) Ay 5y Gl yliadl) dSaud) slad) ¢ U
Labusall o 4pslly ppandl ey Al aliaal o Uadl L Allal Zaaad) U skl JS0 aal 5 108 5 (L) &
S el s sl 55l S gl Meay) sl ol b Gkl lal) Ayl st ) Al
Aga JAT Lli g dalu gl /5 Jadill cpe all) iy 5a€ S8 Jadpe 13a s Aglall cla) 4y 5 2Ly (oaidia)

LJaall

ISy G cdabaid) Galy (andd Jeal) o) ol oo Al clalY) Gy 5 2 1) dad o )iy @35 23 Jsand)
o Aaablue & Wi Jlady A1 Goal ddlaie olaly clsbeail b 4ald) lal)) Ay 5 dealae o) ol
Jiala



72

Ayl Jadl il 8 dSed) yladl s cllals del 3l ezl Al deg) daalue .23 Jsaal

LSl Y 53 salally Ly i Jladiy 539 330 dilaie i (GDP)

2007 1997
Lalaa 4agal Jalaal 4
Augidad % L cllal) de) 3 R T H
A da slal) 4 da
sLaY) ) . Al GDP laal) ald)
il £LaY i)
GDP/&zilal GDP/dsau GDP [iseud)
(%) (%)

0.0007 1 1 134 300 1 9.5 i el
0.0000 0 0 18 500 0 - ol
0.8674 1193 1193 137 500 184 17 e
0.1556 451 451 29 000 83 14.8 BB
0.1647 35 35 21 300 10 8.8 &l
0.0148 3 3 17 000 1 3.3 BN
0.0012 1 1 112 000 1 0.4 <y &)
0.0099 2 2 24700 2 7.2 okl
0.0018 1 1 62 700 0 - Ll
0.0081 6 6 75 200 9 15.8 crall
0.0015 1 1 41600 0 26 Slac
0.0002 0 0 71000 0 - ks
0.0486 186 186 383 600 17 5.4 iy gend)
0.0599 24 24 40 200 10 279 L su
0.0518 18 18 35 600 9 132 i s
0.0022 4 4 198 700 0 3.2 <y
0.00001 1927 1927 1693 500 326 138 Ay

2010 asidl adY) & Clelasyl) aud 2 aadl

R ity e ) el Jlia b e duilall s La ¥ 4y 55 2 G dusi 6.1.2

&)\)A eLMJ .EM\ 473.31.;4.\5\)” calinll b)A:\A \)[)S; il Al aud oL_\A]\} PR olzml\ t\))lm\ (e J< u\
Tpal ae jsees e (s B Lpseans sl Tual Dseand B A3 sl e
ool gl o Liad Galai 138 (el el Sl Lelids W s LSty ) o &) sean s

Apad) jae 4 seen G A

O (R elal) A 5 e LD Aty Ailaia) Gendl) IS Aapad) eme A seen 8 G e el
el yal & LS L (Ll€a 5.9-2.1 e ) 3al ana) 5 seall &l Jal) A8 Gaca o ASaud) g ) el (e D) 8 40
L 876 5 el Gl sal £ ) e e L) 397 o el Cam iy ) sudd) A 2l Ay sgeall 8 Silas e
S il abiae Caa Aadie 5) lleand) dn 5 e sl LY L) s Blat Jid dlenl) al af dalias o



73

sLa¥l) 4 e oo Ldll g Uail 13n Aaalun b @l pag — S i cd a Jlaall 138 8 Jand ) Aldlal)
ik 8 A 5 2-1 o gl Al

6\35:‘“‘ die 5 el &e3 s e el e Jalaeld d)ii D Ae e (e oS JG e Jaall @) s o
co Y sl e Jsine i g AL 3 5040 o cgalai®y) el Gl (IRR) el Jalall Jasa)
Y sira | i G yiey 138 5 i)/ S5 5l 5Y 535 000 =2 900 Ly i Jiay Jaall (d Alad) 4l (g

rilie g pilio S o Lbill b g I Jaoll m j8 e 6.1.3

Al ety Alall Aleadl o awd ) S8 it Baill 3y dlend) Ay o) Jlae¥) b 38V e
sLal) A i gl W s ) dardl ajf ciad gl cipll Gl glal) gan Ay ciall DA s )add
oo AL Al Al slal) A g bias . Alal (s il o apa s pash b Gl sea Al
Jueall ) Ll dalall po  uaill saddly Joshall saal (e JS & cpoalall cplalall s g ) el b Qi

clle JSE Cola e Ylee ity i) 460 4ns A i oUas o) Lsliasl s o 3a0 S e sl

Lobad) Aadl alay il e IS5 acle 38 Aalaia) 8 AL e LaY) Ay 5 a5 b e A Aalil g
oany Al e Ly aad WS A il Al el quiais o)) callasy i gall oLi) Jie dda
prends ol Y Ailuay el LYy A8 ey (Gadl Jie galal)l plhadll ety dpe Sall clardl)
0o x5 A8l Y Aalall Gl damiSs sacludl (5,01 clerdl 5 aieaill 5 Gy sl 5 el Jii g ey 30
RV Sl DA @ 8 e (s gty Cfialys ool I gale s ol Je Gn ez 55 Jlead)

&5 Aual eas 4 seas s Aebiall L A cailla gl axe Jaa an ) lilas) a6V als cdaal) ¢ sl
Do a3 A gl Ay el Ay seand) s g Uil 13 8 agili i a3 8 aai 100 000~ 70 000 g 4 i
A b ol sy 48 caliY) s sd) oy Al slal) Ay e B dle JS8 Jaatis Jale 7 600
Sl 550 e Jlaall sy b pilddl a5 58l Jeall ad (e e laxe et Al elaY)

LAaddlial)

Anall il g el e il 6.1.4

Led s Al sla) A i gl 8 A e DA 538 A5 Sy -pulall s Aaatl) (g ala (ol il aa g
A i) ) o) dakid) 8 Al o) Bl ) 8 (el b i) e e g sin sal Jans
clalia) Ao Gy oY) Gaiy celaall g ol jaadl g ccpall daddal) 3080 48 5 ) od 285 e Jleadl e
A S g Uil saiy sl ol Aikially ol Gy (8 4 4psill sy sl maes o cupnll e i
L sean s (o A seen (8 (JBa Ja oy Alall 3 o sal 5 Il aileil @l ke il Je 5 aslully
sl Ay 5ol s e S dae Gy bl kel DA Culd 8 3 jaal ASLeadl i e s A el s



74

Bostaall alll 81 skee 38 Liad agie daell (S0 cagilaly 3 agie 2l Jae ol 5 Gl sall 5 il o ALl
o) 3k (il gy Cadld o8 B ) Ay yal) ASLeall y lee Ailalu Jie glad Gl e daed) G Qe Jas e
& onbasl el pall dach 5al 5 Jaimall (as odlel 5 S0 Al (e il ) ASLeaYL A8l cLalY) Ay 5
(Jad) i e 5 3aa 4y lad Slunse Genlis g sl gai ge bagad 5 cJiinall 8 zlall aly e el
Oo Al Jeall agises 2ty o) pall oV 58 Jias b gl o) il Lads aa) 5 0kl 0 gl 3y pal) ASLed)l d
58S 3 ga g 38 A gead) Ay el ASLeal) A sSa b cJlaal 130 by L Sl s gl ¢ il 5 AT ol
pll (3an (A Dalae dldl dada (JOd) daw o) Ll Gladall e 2aall Gua o) (e A0
Juadis aliall Lollay b sasiall ASLeall y 4S5 51 sasiall clY ) 8 bl OS5y5) 4 la Ll il )y

(1
OlSull 5 a0 e il 6.1.5

s Laddd 8 oacle o Julby gl Gl 8 sae dee (ad dlay AL elal) 4y 5 cuals
O dbadle Lo @t LS L oigh &) sgany dnpadl jeae dy)spen (P Ay pandl Ghladl (I G N QS
el 0 Ghlia) e 38 Sl Wale oS Al cLal) du i B L e s ) dd ) Bl
Badae Ao sane Caagind S @l GadVl s Al e Lal) Ay 5 Aaad) a i) Gld AV il by . AY)
faadd) Cigal) Jie) A e s DA e padTls OIS B aa el il Lo (Gl Ju)

e lie (e o ally Gl o) UL (S S (oAl Ll

5 il a6y W) lall daa gl L3l o duilel oY) 4w i il 6.1.6

saliys Leal) kel (Pla Uiy 8 Jladis B2V G0 ddkie 8 35l elal) Ay 5 2l 8 aled saill dagS
Cilily) Aal/2a€ 9.65 @llawdl (52,4l Dlgin¥) Jaus sia G dy mdl @ KLl Gpaiall dadll Jom plall ol
L) sean sy Alind) Cplaudd ol 8 2/aaS 2.6 5 1.25 0.6 die dadiie ad ae (2005-2003 5 sl
ol Al clee Adals 8 Adl/aaS 185 52065 ¢28.0 aie Alle as Ay sudl Dyl &) sl 5 Gl a)
(b e 3.2 Ly o gy Ailaial) b alBY) 2l o) (12 JSED 5 24 Jsanll) sasiall Ay el LY
se il yballs ol gsle 075 2ie clajl ) o e o A e dlad o gh osle 048 e g
s b Y agdl e 4 Lo ke 2.89 die el G jre Jsay ) @l Gl o sle 0.58
Gl apad clelia o ) e Llalial b 5,aY) Gald DAl 4 @) oDy dglal)

Sopaa i DY A5 A8 e la¥) Ay 5 e i A @lland) e Yay a5l ) diLayL

I aalid de ) Fil) AaY) o Ay peaall OBl A jlie (rmddnal JAAl et Ay ) ML ol aallS
hadalia (3 pkay Allal) da3 A s



75

Slo el Lpabinas e 3l by jead Adaa) lend) < g6 sy A5l cLal) Ay 5 s e
il Al d€ans cilaiial ¢ Ha) a5 Lae ol sl @ il Cpam i ) A 1A caanll A5 a8
el Jaal daliaal) el sl Galdas ol sinead) Basxia ey 5 4338)

@ Al seae Bpsees (k) BhLD L les o5 LS YISl Al Al o) e
6 sl Zi ) Ol Glandy) s AT age ol

sl el &) seandls Raadl seme Bsean ook WS el @58 b el A ) e
¢ omiaiall Jaal ed ekl 5 Ak ) cladiaall Lad s ua el 450 oy Ladl g

Gl 5 slaall Gladinall 8 g L sale A jill s ASaudl & )3l asa s O ale JSG JA (Say
Al o3n Jias cosllaall paall o el e Lo Al cbad) dlad) Jie diad ) 18
el Y ol ST A g LSl Al (3 ) I sty

-(2005-2003 Jaws 5ia) Ghalls Ly 53 Jlasd s (A1 G5l At 8 ASansd) aludl ) S0 124 Jgaad)

duaall M)
Lo il ged s pa A“w‘ﬂ i bal) gl Pl ) ALY
. (000" dlaady) P K4 S j
(Aud/p2) ]

4.7 3368 151 566 2349 26 395 21 127 540 Sl
15.4 710 10 959 7661 5349 10 13 280 Cpoadl
15.7 71556 1123 851 5996 253 262 188 876 773 pas
6.4 68 697 439 012 19871 23283 45 756 481 356 ol
1.2 27 448 33 301 27 6977 0 26 351 Gl
4.9 5374 26 350 1540 26 848 18 1061 oY)
9.7 2616 25 261 230 20 539 0 4952 cu &l
7.9 3965 31410 246 27017 9 4648 ol
9.5 5800 54 946 3275 11748 0 46 467 Ll
9.6 30 156 288 910 310538 36 569 343 107 905 986 Gl
28 2482 69 397 83671 32102 30 761 151721 Olas
0.6 3636 2088 0 0 0 2088 Aliaall cplauld ol
20.6 762 15685 3247 6 823 15 12 125 ki
8.5 23 047 196 816 13273 140 632 220 69 544 03 gl
24 18 392 43 407 128 26 763 0 16 773 L) g
12.3 9996 123 280 18 935 36 153 3 106 064 o
18.5 3943 72 905 31590 63 089 56 045 97 450 <l
8.7 20 484 178 305 77 453 9018 2400 249 139 O
9.65 299 064 2 887 449 580 030 75 2567 478 553 3193318 (el




76

5000 -+
4000
3000 -

2000 -

-
0 T T T T T 1

-1000

o Ll

-2000

gyl Glaladiay) Glajll aalall Sl d 6l dasl) dlad)
Agidall e 300 3]) Lull/3$ 9.65

L)) Wil Jlady V) Goal dilie 8 ASend claiidly lladl el oDigay) (12 Jsi
.(2005-2003
.2010 FAO :_aadl

Ll 2V Alyshag Ay B e e satid) cillaadld) o celld g cailall 13 8 Al clily AgE Y
Ll 3 Lege )50 canli de ) il lle) o) I i Al gl Led pmn ) o a6 Ayl
Badl s daal e 3803 Lpuri ) alus pdic $Blgind 25 Jsaall sy s bl cOUla) 8 s sl

i Jladiy (V) (3,80 dahie il cLal) 5 as

al¥) skl 6.2

5 Al Al G seaalls uall eas Bsees (A ol IS8 B3 sl el o )l e Clires O
) o)) 3e Jlhuay ale JS0 el Lo ) o bailies 3y ) jaind 8 Ciacle 38 DY) o) ) A seen
t ) Gab e ABEa Sy 13 5 A jlaall oda (pnil dala ellin ) e celld pay L als IS

¢S lran Gands o L Jlads (A1 Gl dilaie ol S 3 ) o)) e auais @

LasSal Gleall sal bl gl 3 bl pia (8 (pe ) el Glaraad a5 (SOLE )90 dny Jigei @
i g ol Bsia panadi 8 o(duadl el J A addl s sl () £l gl
¢ ) 5 obaal) alasiud Jsa a1 5l g Al sl lias) i

Mo Gk ge sl Skl gus A e )l el ) dspailly aedl) pd g Lo Glraall i e
tdas s s Raus @5

¢l A i gyl s Al daa bt ) duman) sliac] Jseas Jignss @

Gsuis qaina Ju) L aald o oSay A Jleed) Goe il a8l ) panill (DA e 3l S @
()



-(2005-2003 daws 5ia) Ly i Jlasi s () (3l Ailaie A Alall e La) A 5 35 )lhe ) gus el (3o gaadi ) 30138 alus e oDlgind 125 Jgaad

(320 oaidl /) ja & mn 5LS) A Al Dlgiind

sLa¥) 4y g5 cladia R o e Jalsl) sl gLaay) o) S sl el aal 0 gl w
e claiidlg Al A gl g = (ot gAalay T > Ay, '

1 16 16 8 153 4 28 - 33 28 BB
Asnse g Qene b Asn e e Asn e e Qense b s ge il s ge - Asnse g Qense b o
26 50 1 46 30 5 37 - 6 40 2

12 60 30 13 70 8 60 - 43 31 BB
dease b 12 8 9 42 1 9 - 7 12 3 e
10 10 19 24 99 1 89 - 26 25 oY)

17 58 44 37 77 12 198 - 104 23 iy <

15 59 30 61 98 7 92 16 22 118 ol

18 8 38 16 134 3 60 - 44 15 L

19 44 19 4 21 4 40 - 23 26 @yl

1 10 37 17 101 1 70 - 32 13 Aina) (plali ol Jf
s g Qsnse g s ge e e Qsnse g Asnse b e - s g Qsase g e
e e Qe Qe e A se 2se - A se e B
15 35 18 16 113 12 134 - 45 21 1 el

5 67 33 39 151 9 30 - 75 20 L) g

25 22 24 5 138 4 40 - 34 32 i

37 43 37 37 131 9 165 - 79 59 <y

18 17 7 10 25 4 35 - 17 27 e

29 61 34 25 84 7 49 122 1 40 allad)

faostat.fao.org/site/291/default.aspx — delaiall & dilasy) clilal) saclé 2 jaaal

LL






79
gl e La A0 clhgia) .7
by da) 7.1

B al) da sy 8l peall uleal) ddle A0 eLal) Ay 5 o) LS canilie Anla) lal) Ay 5 plad Sy
Lobai@Y) il ) ol el ) dilaYl ccilaall jalie e JS80 3lg s ) jal)l o ol o s sasy il
DA Gl Sl L (adVl, dild) slal) Ay e s sl g @l W o & o) oS AW

85 g (Rl 23l JEa) s e ) G

Lilel e la¥) Ly 5 e Al il il 7.1.1

o sl Sl s 6 ) jall cila b Aalial ) sl Gl el Jeat¥ ol aall Gl sd e il gl o)
Aelial Al sailly ddadll o 5 Aamslg b ) placa) o 38 35 cCagplall 238 Jidl dpuliall Alle
Slo Alaadl 4 il Al el o) LAaladl @l gl Gl a0l AN saly s ddanall Cilel I o
el Sl lale 5 3 Jeadl &35 DA Y] 6 isd) o 1 a5 Lgatilie o 8 A0l eLal) 4y 5
5 (WFC) alladl dllasl) 58 305 (FAO-RNE) () G5 yill dilaial saniall aadl de) ) 3 5 2,36 Y) dalaial

Agond) peae ) seen (22009 SGY 0 5 s0ed 55 12710 e 8 ) Pla adie

Y e pan o dula) Gl Gae loal 0 o cSa @) all sl el o aiaa) (e
ol Ll da Jiag vkl o oS Al <l B0 8 Gl lae Lagds 5 lal) sl Wl £l 5 gai Vs e
sac a5 lall Cipall Jpmb s Lodie lulio 330 (3 Ay sudl Gy pall &y seenll 3 Lelad 5 08 Al
Lo Ge an ¥ & Sl caal) o LAl g 3al e el gl o)) (ol peY) il eV
JSLaal s 38 250 g8 ) LS gl A g 5 ) aal G kg gl gl el ey i plily
St Ty pual) By el Ay seenll 8 piiall Sl Do il G ol giaad) e el Play Ll i L

Akl 8 Gl e aaell 8 e Hlend 5 1) Loy 5 LS. Ll g ) e 3 Al 30

@Yo LAl ¢l (b (Jils pumse Al clatiall e 5 ZlY) cOAae S (S Ledie
350 Gauz) ZUDU Al ol Gl 8l aay gl y llall (g alall G Sadaty s L LR e Al
Aatlll g il o Lal) Ay 5 ol il e o el Cadall o Lt o) oS el ld o i L)
g lial o)y Apusi )l L) aal 138 5 L LN (ilen (e eSS 8 Al lalie b o AL il (g
Al Alland I e Ll A€ 4y ) ellandy) Ay 5 alis 8 Jedall e dilaidll 6 cpldinall (p peiid)

S st



80
Loslssdl g Loleai®y) cdumpilall (5 &Y Lo ol & yils 7.1.2

Aol cuelaia) sala @l il Lead A Lale ooy a8 35,881 @ addl DA 263l dalaisy) 4y o
O AUl e 4l VI el s e ala & A 5Y) o8 o) (e pe ) e s LAkl 8 el a8 Al
A LoV oda s o il Galas Gl skl i Al s i) e lasad ool a8 4l el
Sl alaill 4555 ~SaY 3 seall s I Lead i el dysha Jelall ¢35l aae 5 Coaaall L 5
J<o Jsas cdaldl Lelala g Lgtee 5 clpann ae i 4 00 cllaiu¥) o) laa 5o ganil o) . allal)
el (b Ll i Jleds SY) L) Akl Gy el (sl o Guiiy g8 JSE Gy (A

OV a3 g B Al Gl gl A 4dias 5 el elaal) 5 ol

AT Lol | plas iy Calaall o il . alladl 8 Glas 3laliall T Ly 8 Jladip A0 (3l dilaia i
~1998 5 il P dilaiall alame e can) A Giliall o) Adkid) s b A8ld) clall Ay 5 ded 4s) g
Dok ) Aalaly el 3 sal s ) 8K Wl L Al 30 die o) bl e maedl JE e ey <2000
Oe e Gl aldie) 3 3aalial 2 del )35 AdeY) dadiie (e ac s cciliall Aallaal Ak dlat) Jalad
Jae Lahad g loadl il sk b 4 saeladl) b il @lld 5 dpualal) AN cl i) DA sl glail) o L
O Aseans 2004 U/ sle (8 sl Al dpseead) B daxi Comaal Lgie S L Cilial) dallad]
aBle o elys 2005 U/ sk 8 Lpadled dna V1 ASledl 85 2004 J5Y) ¢S/ sram B Ay
8 baclusall Lpapaai o5 28 o jLiall o3 b cpalladl Sl )y 5 cppiha gl & 5 il eliael (g AS alall Jaal)
Al Gilaadl @l 8 ae sl e 5,00 Guuat o) LAl Aganl Lba 6 Gladl dadlee dbd WSS
sac sl ABlas o jliie sk (Says Aulial) Cladinadl o duludl SV (mds sas Jeld IS aaluy (o

Aliles il g Al Uiy il Jlady Y1 3l dalaie 8 gAY olald

Ll 7.2

Lelda¥) iy sgall 5l alepds o dale dala s Gliad e Jabeill ol meie 35a5 O
Calaal) o) Loy @l cage ol sa Caliad) Gallaad il il Gadaiy sk o LS L3 i) g daslil) dpalamdyl
el ol g1 il Al i 5 dpali Gy s Aol 3l pllad o plad JS3y Jigys Adkial ye uS IS5 Ny
e

i Bl ey Al el Ay s e ) pld o)) sl Lulga) sals jlael Ladh | jase aig
Al la¥) A 5 bt A8k adsi Sl (g 05 8 adld ey e p2 1 ey A e e 5 A5 Leihadle
G A o) cmy JudY) s o LpaS da il Ll oda Jie dadial g daiu) st 34K
Aglal e Lal) Ay 5 e lad e daliadl o el Aaall el il Adha <l gy i



81

Al N skl 7.3

QA e al) 8 el oolaBY) el b iy L sod g5 akind 5 A eldal¥ly sala@y) aail o
Aallal) Al A Y Lt A U dga el Gppuents s ) dalay
el e A e 5 an B e Llle S5 Ly i) oS3 2 s Qe (8 0sS Raanlal) a5kl
Aalay Uyl Clisels Jaals (I Aalay a8yl s dila gl Clatl 51y dalad) Ll Asllaal axin)
Cang s ((m jal) 13gdy L5y Cppmentil g dand el g coniill A je & clngl ) oda Jis o Glaa
p3¢x A jiul) ULl Bacld 42y Al 5 A sl 3l 5 Ao sl Jal 2l (e el a5 85655 A1 e
NEBTS Jay il
A0 Aaalal el aYh Jea &5 13 Adall olsall gl Sl Ausles s o) (Say alld cCaliall pa AL
silaiagall daludl el Ll 4 5y
G Ge IS DNl 5 JiaY) iU 5l Al ) sall daxiall aladiNU Al a i o) e
gl o LaY) Ay 5
Jh g Mand) Uy bl alasind 3eUS Guuatl A8l clal) 4y g Gy 8 L) sy e
folyall (i a5k

ol i 53 2l Aalal 35 @

5t gl ety i i ST plaa) 4ns e
LA "Lﬂ;y‘ 2":“)3 gs-°‘ :\-:‘A-L‘-‘-“n oLl Llaay) Sl g dnans gall oliall Chladyy e‘.)i:\.m‘ by e

o Adladl) (appdally oLl el g dy Al Glilee Cpuat s Canal AL o) sall apatiile Wle (e ) 3l Ja ()
a5 Al gl sy ool e ped U Aalay pgilh ¢l s Al el hll s e S a el e
Lomdls






83
LATERA :\.413!3 L&Y g e il g oS gad) :z\iéw\ Cla gleall g2 .8
clalai) g Alal) 8.1

Lindl Sl LYl gdl ! 8.1.1

Aaali) Cpeaty Audll s 5l gl s F Y s e puld (S8 Bl elal) Ay Sy @S
indl BLED e o8 s el s A8 5 il o I s (5 clobiail Lane el £l 5 23
S d deliall pexi Al gkl Gisadl (ady Lod ) 3 G JSS dilaidl o) Y1 (Al (men b aled
Gl clala e 5l 4 SN Cgall Jabad o6 o adsiall s o Jimll Jlaall 3 aal il 13gs il fie)
Aladdl &) 589 alatind P e A8l e lal) Gy 5 i 5 LAY Aaalall Gy il o jliie 48 jlie oyl e

Sy laall

Lseans cual peae &) sees JBal Jun e ) Akl b datial) Al LS ol cale JS3 J oS
Al JEa) o (e 5) Adie 51 el An i (& CmalfY) 3505 (2 pmnd) R pad) ASledl 5 ZudaY) o)
Do S 38 (Gl ASleas Apelll Akl iasal) 30 Sall &y ) seendl s e sSU Agay i Ay sean s oA il
Ol way il & Afadl S d e amel aagiy WAl slall Ay 5 Giay e palall il
O) and IS 2 iy 3ol Lggal g Adads 58 el o) s - AY Al e calids Afial CalaaY)p ddail)
Gl s L S e Jisaill (e Slais Al (553 (e Gfiall) i LSy 3 jena s AiSaia 5 A S0 e
Slo Jaal 1aa b Ladatl il Sy Load o @ bl clall Ay 5 85 jsa delia Ll cill jle il

A sadl Al ) seanll s Ly cplas Ailalu 8 Jad) sa LS cdnall 4l ¢ 5Y)

i 1agd A a9 0 b Al elia¥l d 53 g ol o el ) Jladis A1 G520 Akt d
Cary anad Al A 5 LA ) Clealall 8y (ASeudl dad) asle ae L il BN e I )
rdikiall 30 ) Claaladl 5 dfind) aladl)

555 «(ARC) del )3l &l S Gava (CLAR) &bl el 4y 5 asaad wd ) i)
(s all e i) sean ¢ ol Y1 2l 5 de) )30

¢y smal) A el 4 seend) clial) daals Ay ylandl o glall ad @

(s pall emn ) sean ¢ sndl 3U8 daala (ASand) il e

Aadlul) O d A seen ASeddl G L @

A pnll jae 4y sean ¢ eali b s skl A ASandl 2 sl Bl S e @

¢y smal) A el 4 seend) (i Aads ((HIMR) £l Sall el agaall @

(i jaall ASLeddl ((INRH) soadl asall 3 Gl i)l sgnd) @



84

¢aadlell A ,aV) ASleall (Adally A€l Eygall ) Hiadl) e

¢y KU Ao ((KISR) daalall & gaall cy Kl 2gaa @

thaad dpad) La gl S S0 @

¢Agllll 4y ) seaall ((MRI) Ljad)l Gisadl 3ze @

¢ 5ill 4y ) sgand) ¢ sadls ¢ lall L iS5 o glad e sl) geall @

¢ig all juas &y ) sean «(NTOF) 48andl aliadll 5 sl alal bl sgeadl @
¢lee dilals ¢ Saudl g1, 5] S50 @

5 6400 gradl A jal) ALl Gasy M) A 5 S e @

Phg gl sean B seen (Ll g5 Wi ) el lanY) S e e

bl SOl 3 58he e 55 ptlie A ey Al eLal) A s Adleie Y lae (8 paally Ll L o LS
O (s A 3 sall 5 5) laall Cigadd kgl S pall s (Aelell Gigaill s adl addaill 5 35) Cganll
g sode s Al Al Ay seaall (o) )3 Z3aYl Ael ) 3 ) 5y (B (DOF) ASaud) o) sall 5l
oV Aadal 8 Gllal) Ay 5 8 L et Sl Gl ((GTZ) Slal) il o slanl) me (o sbally Ty pians

sl ol )

D il oLall Ly b Ao Aad) el Lals Lalaia) Gk sl Sosadl S0 e el — diaid ol
:‘)..35{)!\ daal)

Gl eae Ay sees cJA Jue o) el 330 dae) B Aals e A8k d e ot e
(B A sean s Bpdlal) O o Ay ) seen s

Gapal jeas dyyseen b JE i o) ol sasa sy el 2l e s oY) Gl jles il e
(sl A el Ay ) seand) 5 Gl adl &) sean s Apadlu) O o Ay ) seen s

Lsean s Apdlal) Ol ol A seen s Aaall ae &) seen B O du e ) Bl 2l Al e
(A sraad) Ayl ASLadll 5 3l yal)

(ki Ol abies ) e £l 5 daa o gl 35 o

ALY o Aseans sl sae djsees B JB due o) dledl) iy A e

(o5 A seen s A ial) ASLadll 5 <3 pal) 4y ) s

oY) sl e Ao Sl ey dae Sl SIS (0 gl 5 (530 e S o Apa S e emy) e oA p0 Al 2
Goob oo il s g sl Ay jlae b allad) Glant) 38 pe dany s Al 2520 Esall dales ga s ¢ ell) Allall 8 Aladl) 5 dida gl
Al e Lal) Ay 55 ASend sliad) adlic Hladid



85

Lo Gl 0 8 35S0 5 a5y s¥) s a5 ¢ Jalil JEal dosns e ) dlail) ASand) 1501 i @
o sl 5) (Bl Glans paa) a5l s ¢ saledl o5l o LS5 cda g il lany Zladlly oy
Loseans sl Olod Loseens Aaoall ias Ay seeny sl Ay el ASlad A G
(o5 A seen s A paal) Al 5 ¢ aal) AShaa g o3 all

) Jones o 5) (RLEN (bl iy il 5 g a5l JA) dos e ) Rl Sl 00 o
Al ASladll s by (Gl oad)l Ay seans DY ) ) A)seens Aaal) eae dy)sees S
(o5 A sean

b Jia Ju o) (2133 jpaats olial cilllie JUa) Jase e 5) llandU 30050 clllid) e
(B A sean s ApdaY) () o Ay sean s A el eas Ay ) seen

Gasall e djsees B daow o) (Glael 8 Sad) esg) Sl Y @l e
(sl A el Ay ) seand) s G padl &) sean s Apadlu) O o Ay seen s

il il s ) el o gl il (30 i) JE) Jue o) L) i e
(3 &) sean s BedlaY) () o Aa)sgen s Appall eas Ay seen B JB) Jaas e ) ((Sand

LAY Jod Aseans Auall peae A)seen B JOd) o o) liall 4 laS sl Al e
(B m) A senns

Loseens dnal as 4y )seen JBd) daw o) ASad) &l 3all s pabuall 0LE Y1 Gilalia) e
(B &) sgen s DY) () )

Gl o 5 lapdl g aSaill g el ) A8 pe5 mae JE i o) A gl Aasall ma @
(Arad) ASLeddl 8 JEal s e g) (Rad) <l il 5 ellanl) & (il 33 Gy )

Al il e el e Sl el o136 gkt Jia Jnr o 5) Gl 236 Y) Z Ly juias @
(A pindl ASLedll 8 e Jasee e ) e il oSa sl g

oo s) Slaid) e At eall asl @lled) dag ) Qe 5 Hla S A sl A ) e
(R pind) ASLeddl & ) G

& ol Claal Calide e aae @ iy 38 Aala) e Lal) Ay ) ekl o Uil iy ol & — Crgadd <l ol
O odlhe Jlad llin 05$ L Wle (JBal i oy dusall sems sean Gy -Cisaal) gl 8
Ay pead) 25l L) Ay 5 des s (GAFRD) ASandl ) sall dpaiil Zalall Liggl) 5 cpntiiall 5 cdfinll alaal
A sl Clmeal) Elas i/ 5 dpalal) Ca B A5 ) (S @il 8 (a6 gise e laldiel
Al e o ASand) sbead) Jlae (& Afindd) wbidl b dadlaY) Ood Rosees s Adl) olal)
Alan) slead 30 Y Ll e Gafiens el 33T o Galls Al ) Gl Ll ) Caad)

.'5_).}55\ gjdwu;\.\:u\}



86

G Jladiy ) (3,80 dilaie oaly 8 Led declall VISl 5 E el L) 91 ) e glae e laliid
p M 8 5al) el DA Alall e Lal) Ay 5 sl A )l ApaBY) I ) Gl (Ko

(Al 4 olsall 5 Ldall olal) (il sal (e JSU) A il 5 al 5215 510 il Jlae 30 US cppnt @

Gl el Ay 5 fAe) ) o Al AaadU luY) A Adled 3 Guead) e )y Gl e
(ol /M) 5 Al 53 £ 1 i JE s e )

el Akl 5 Al de) ) 30 Ak lpobal 5 5 san 4 B @

Ase Jall Akl bl Dlaid 5 Kol Jlae & Sisadl o

chld e & 55 skl e 3l gl g s

cokil) bl Al psladll 5 )5 Lais @

gl cilatie e Ll s Lilae 58 gie 48038 Claia oy A niiiey Bl e Adel il e

) daia s )l 5 lan) Gl ydl 8 WSaill ] eaty gl e

st jalas (e dlall il dlas @

Al L) Ay 5 saan ASan g gl alisiu) e

Al g L3l 5 el 5 ol Joa bl ju Bl e

Al ela¥) Ay 5 ol Gy Lad LaBY) Gt @

basll oy be cllee A A gLl anad P e Jilual) il

il 812

Obal) el 8 san JSS Alaial) (8 SLE Y15 ol ek o Y1 ol ey 8 Lage 435S (e ) e
i) clalaiall ol celld pag Ay Adadil el Lagd A8 jeall 55 oY) il Jlas 3 3 Allad e 5 A8IS e

Aadaiall ) oLy e 8 palid dpe el
AW s ol clend sy Afiad) daleddl (e s Al eLall Ay g il cligd pes o Ly i
ISy Galiny clardll oda 5 sise b celld e ae N e s culanall il sl g G sadl s cdllandy) e ) 3l
S Gl ) eple JS JA Sy LAl e Jala AT W ax gl sald ) agme (e DAY Al e g
Al ASleddl 5 Sl O Asean s hual seae B)seen Jie Al oLl A b Jaskl )l
Aflee et g O iide «lA Hiag cdgm yad g ) je Cladd i Sy g A Dald ) 5 Allad Ay y0 Sledd B4
S PN (PSSR I V| IR KW VIS U N SN RSV R 5 R [P -RYV S S POV P S PO
s Aysll clelaall Jie alll je @lldy daliY) cledlly A8 clal) 4y 5 cllen dild
A e LaY) Ay 5 delia b calaladl & jlea il Cuppaill Wbl | jaas i ciladdll o3 Jia g e slaal
b agind dgesSall (ol Aadail 8 claalall ) e ae D aall s LAralally en )l Cuall ) ddLaY
O o)) ibay cy il Liad 855 Aatial) 3 sl Glali) Ganes gl el L JY1 cplalal) laa) e



87

eV Aadiie Jie ol 5all 4 sal) pbiaall pe slailly 535 08 Ayl el 5 L e sSal) aeall EDLgs DA
Baaiall aadl del 3l

Bac (e (S Ll c&}ﬂ\j 6.4455}]\ G sl e c(:g.x.»\‘)ﬂ\ Sy P | L)“‘-"":‘:‘}) CJL;J\ Lsﬁ c_\g‘)ﬁﬁkﬁeﬁ\.as
caaxiall 5 AU () slail) Ll e aaell DA e Ly 8 Jladig (A1 G50 dahie & ol

e all colalyisd g i il 5 il G i) 8.1.3

D A oSl a8 ol il Claal Gilise (e 2ae llia (Aglal e Lall Ay il sl el @b olald)
b gl gl A€ Ll &gy plal) ool S (Jial Jas e A pall jeme )y seen b i) il
Lon s s 5 Aalell gall A sl ApaaSY) Jio Aaha gl IS U W jag 5 el guiy ugad) iyl ol dac)
ol 5 dllin 6K Lo Llle adls cAfindl o jliial skt die culdinal Cpadiad) cilals el ny 43 Layg
4 L) 4y 5 dmen 5 (GAFRD) 4andl 3 ) sal) Lpaiil Aalall Al 5 ¢ cpntiial 5 il salaall (g pilae
O sl sy ol Glaal caliag e L bl ae dfianl)l baladll alaee 5 S ple Sy L4 padl)
Aia gl WSS s i ally clelpaiy Cupaddl gl dae) (8 Lealadind iy ugaad) kil A8 Ll 4 5k

L i Jladis (SaY) (3,80 dalaie (ol alae

creall s as ¥l sdun ol iSill 5 Lud pradl Iy ohail ) Gpe ) el Jsas  8.1.4

) ol DA e ) clad) dy 5 A el s A k) ) e ) el s glee gt
Aaala Y1 il (e e Bae Led Lt Lavie Allad) Aol colad 3 Adiall LU ¢(ullad (30
alae e Lalael a5 A @by IFRO 6,8 ) aSend) Gipadl G ) &gl 558 JBa) Juw Ll )

deal iy ps Dlanlly a8 Y il g U8 (hn sl 30 (el

dihiall 4 dDlell 3 Luidil) & okl g Cognd) JiST 8.1.5

ins el aSlIL g8 Baall jeae Lpseen 4 psEi 63 Ll L ) il (60 cpentl malig
OSay iy ali sl 73 5l Al AlS) 5 jeme 8 AL L) Ay gl e Aldiae dplad) @l 30 ae g
Ay e Wla sy o geae) ol Gl S e J8 e el 138 55 Gty L AT Qe 8 4dpds
Q8 A ad asdl amy (CLAR) gl el Ay 5 Gimd @3S od i) J8 e e
g Il o Am )i o5l Anuiall e sSal) AS ) ) Al glie 4% o g ) aldl Aplulil) dplal) Le 33 55 5

S
Omead s opk e @3S Adkaiall e les aldl w8 05 (s ,AY) Aalell Audail panll dlaiif Gl
58 o) w5k et Lpeal Lggal oS0 dalaiadl 8 Lol Leed i ab Y A saaad) g o8 Ay ) il
Al Ay 5 S ey o Ay b (KISR) Zsalall ciladl cy KU dgras cppal ASLaa & &y jadl 3 ) sall



88

Dbeall (5 jlanll = WU s dl) s 8 ) g aal Gilee 8 JOal Jo e cAp sand) Ay jal) A<laall & Ban
Aaaplall b A aleddl 5 Al 8 4 il Ll e g B saledl Al &\}5&\ e aad 3Lall Cplilsl)
il jleall e Laws A48 GleS e hid Jseand) (S 43 Y ddala @l ) olai 38t (e a2 s (oY) s

NUT ROV T AT B PR S PN EN I R i [P ENGT N

S ad¥ls cpalall pladll Ly @l e Sall (e ool Al dfal) ol skl I AdLayl
s 5ie ) gaaay 5y 5 peally Caa Y 38 ) sl ) e a2 ) e Al el gl 8 aaluy 3 g5 b )
Ay pa) ASLadll) sax Aiadd siall Jaludl e a5 (NPC) bl olull 4850 b celld e JUeS
s Gemtiy cdilaiall b Gl 8 gt 520 ) Ay jla gl a8 A il iy e 35 (A3 e

.Seriola dumerili « »<) Sl <) e s <Holothuria scabra s

Aghl cleSall lijise Bioh ge @AY cledlly cupully () skl cigad) il Wla
NS Jie o) Gany 3 il 5 Aindl AailY) any acx oAl s jobias dllia celld ) diLayl
(lasloiSill s asladl asas (3via Jia) oaldd Jopaill s ¢(Analell Lin gl i€l 5 Cogad) ToapdlS] Jia) Aiidas)
Lo 3l dganill Ay jal) dabiiall Jia) A iY) ladaiall g ¢(s el Alanlll (alas Jic) G Sall ye cladaiall
5 GTZ ((JICA) Jsall oslaall Al A0 Jia) Adsall cladaiall 5 ¢(quuxll bl JSi5 (AOAD)
caual g gl e JSU allall SlaY) 38 a5 ¢ yaill (DANIDA) Jsall o slaill A€ jlasall 411 )

Ay pati Calaal gl Badae JSLie Aadleal @lld y Agipdail) &l Galall g Uil aca 8 Jidhy dam oladl yeks N

sl s L8 Jladis (A (3l dilie A S O 2l eLal) A 5 8 Allad St G 3y o)
s ((RFMBS) aSandl sbiaddl 5 )5y Cinali] (i @l 40 )l o3 Lgdass <o ) dilaial) 8
ol dgla s s (www.fao.org/fishery/rfb/recofi/en) (RECOFI) dllany! aliad dualyl diyll clly
(www.gfcm.org/gfcm/about/en) (GFCM) el 5 5 Sl ellan) sliad dalal) gl 5 el malad) &
g5 b Lage 1o Ol gl ol s iy i Jledl deadd) Al mpes Leibael Gy (o e
eml DUY) 3 s A al) A<l e Al il glaal) 5ol 5 Adagial) Ay yuill Aaz¥) DIA e 48 el
& «(www.fao.org/fishery/rfo/recofilen) (RAIS) afldl slal) iy Glogled oliyl ol
(SIPAM) Lusgiall (¥l el 3 4lall slal) du i (sl Clasbad) GUaig 2009 3/ ke
ISy laabuy s ¢ sl e sial) aan¥1 el s el mdadl lidaky s o(Www.gfem.org/gfem/about/en)
Ay Gl s caline Jas ) leglaadl Jols (ady Lesd gLl o) jaas ol il claliial 2l 3 als s

oalaiall ol 8 3l e LaY)



89

Cualiy LAl s Al il gl e 835n 50 S Jlae b Allad At Lad ollia cclld ) adLaYl,
Sl sbea g 35l Andaiia CilSud Jomy 835 5all 5 85 jnall BpagSall e laliiall (mnrs llandl) o o Cliaen
A 5 Agdad) AL Aeaiatiall ¢ iy el Jie de sdaall 3 sal) o Jaadl 5y DA e Ay ) s A

Ko e a "land’ 5 ) e g g (b (ol a1 g 50 Aima (hy "l e

A oad) ddlaiall (A dSand) cilatinall 4y L) Cleadld) 5 48 sutl) Claslaadl S je a5 ¢ alBY) 5 siall e
Gl 5 Al elal) 4y 5 clalsd) Jea clegledl a5 5 (Www.infosamak.org) (INFOSAMAK)
oAl al Jsn laslaal) ol ol ey o STy Ao Sl Bl g1V o cllall s 3 a5 Al pasl
Slo Wl Jary el daia &gy Jlas b clily s2cli 585 ((AAPQIS) skl jaall s 48kl il gl

Aaal seae ) sean s allall Alas) S e ga sl L i Gali o a oLy

Koe dB 0e W@ a5 (INGA) Zaldl slal) dp g b cluall Ll 4080 Gl Jsall (5 sl e
e Ay sean B Al cLal Ay 5 G ) S5 e ) Juail) bl ae alledl @l
g )

Lus) Y] ol . 818

8 Al (g gl dmlia G35 Adlaiddl 8 (V) A sal) e sbead) AW ol LI skl o)
c il slrall asi ) siaeS A aladiud 8 Ak ale sl Y a8 A oy 3e Ji e <o iU Jsa gl
Akl 8 S SN el A DA e ol el g e dael) aip L s 13 ) S
o ) ASed 8 AL il B sall Auig SSIYI /8] gall e el o) s8Il Haa 4Bl A e a2 ) e
o) Bl (salSy ) QRladY) e | peana Clasteddl (I Jseasl drng Lee Zoadat¥) Al 455
Jial o e 5 At ) Joal il 23] o G ad) Zall o) Lay Glldg dadaiall 8 At ) Al A5 228 5 . Jakd
G clasall dilas o) V) s A5 S0 sl Laa oDl o) S0 SIPAM 5 RAIS o e a1 e
A8 8 Abled) A SN a8 gl ol e LIS U s Legaladind o) Leda sl Bl b)) @

L )

Lsall gy hill 36 jeal o0 8.1.9

G shill e aaall s Al 0l oda 8 sUaiall Ailaiall 5 Lt s plad o LSy 4ol cLaYl Ay s o)
s Adad) 5 4 yladll A8 el Aot o) Llea A (e 83 siud) byl oDl PIA (e 4 Ailail 8 52 s el
bl ISy el 3l 8 Ll 4 Jsane s WS cope e o leshaadl Jols o jeaily g 3 sana oladind
Wle 53 Aaald 5 geay 1385 e 3l 505 el Ay 5 Wl e Lia e slpall Canlial) dladiul) Ll 3
a8 aaal e ) sall SISV s eall s sasy (s Alshll 5l Claal e el ol e

Ll



90

Lluad)

8.2

il daimge & Allaiall 8 clSudl 5 aLi Y 5 ecun il s ectpaall s ectiba slaal) i ) G5l ULl ()

)5 g1l asi oa s Aaliadl Ll (e dgliie Gl paas Lty ) Jladis (S3Y) 38 dilaia o
sl Ay 5 8 deavadie 2500 ) Aalad gl ol Apla) Al (el 3 Lgmey (e A 8 A
Ainl daladll 5 o) paal 5 e il G ) il 5 il sleall Sladl Vol e o Sy (35 Al

AellS; dlaiall dale dals 4
Claslaal) a5 Slady @llyy SLiY) ilhsas Guoaall Aagive Al Gan 0 gl g () dals dllia

¢Sl 5 all @) o )l e e S Juadl (S

alae b Adla) clal) A 5 lelia ol dAasal ae ) sean s L) O A sean ol gay @

(g snd) 0aY) bl e Adadi sl iyl Ll we cslaadl ) 81 A i o aaiad Ailaiad) & ol
aie glsl Jay D gom 8 L Lie 3 e Galid) el ol celly ) Al
e ol Gyl e Alad) A &) Gl e Al | 8 Lae 23l ) il Qlle
o)) Ldwiy s Jlae b Gsadl ol Ml Al A8 Aedl i did gl g 53
Caslial) ol wa pal L Adlaiall 3 sl Ay 5 okl Bady Gagt ye el sa a1 3 ik gid)

Al e el Y1 Ao Jlasy
e sladll Gagudis iy () (8 B2 gn sall Al s L J oS (N s (S ol )
de o ol palad) g Uil g alall g Uadll £ jae o S Zlandl b Lage lile ey aglal olal) 4y 53

saaal) Ul 5 il we Jalatl

Ay ) skl

8.3

o leal i) &5 a8 k) d—,bs.“ dp Al tUﬁ iy g s & g u,—‘“ el aYl e e 22e Sl
t ) ey Lghe s Al 5 Ak )l e LaaY)

Al L)y 2l Aaal gy anadie Al A0l Gl

Ll ) g e slaal) Jalind Glld g Ailall e Lal1 Ay i e) jae s el il (5 s Caal (il (DU

e sV e Lase dibgind) gl ) (ady Lad 4ol clal) 4y 5 3 Al Gl e 3€ )
clasl  Adal 5 Ailiand) g el 5 ooyl Eadl odn dakly oy slaal)

O Atlal) ela) A s ALI Y5 cuual s eisadl e (G oaila gl laddl) cadie G o sl A 5
((AOAD) iel 3l duwill dy,all dabiial Jiad dow o) sapmsell duliyl cilSusl Pla
.(RECOFI s INFOSAMAK



91

Pla o iy Ly il Jladis SV 380 dilaie b Al elal) Ay 5 30 Gunli 5,8 D) @

SIPAM 5 RAIS el x5 il el Ay 530 (4050 s g Cofiaasll] S08 cp ¢l






93
g Uil 5 )3 g daa g8 .9

cllay g Ay 9.1
don sall il gill 5 Lol yi) ¢lgilalons sAuilall sl ¥ du i3 o clis 9.1.1

cll ad g g LBoaxie Al il gie o Lay i) Jlasiy S 5,a) dalai & k) clal) Ay g glad 3 )y L0
AW Ao e dula gl 3 Ay Gl ¢ S ) s daelaiay)  cdpalaidiy) dalill e g Uaall Laal e lalael

oty 4l Gl sise

o) Al 305y @t gl el g (and ) 3505 6Dy g ) daadie siag DA e @
Wsas cilina) Cpladd ol S5 Aalilll 2 seanll 5 e oI A sy caadlel ALY ASledd) JEal) isu
f(Baniall A el < LaY) s PH ) saadl A al A seanll 5 Aan gmaad) A all ASLadl) 5 ¢ s

Al oW 3,00 ) Y g an B Al (e ) agae Al i) Al dasie Bisb e @
O Aseens 3ol Ljseens Aual jae A cpoad Al JE) daw e )
S (085 ey Olae Aialug el s cduduy)

Akl il 453 jadl 4y seendl JUadl dass (e g) Zoadl o))l o ASandl 55 5 5 ) 5y Bash e @
(Bl &) seanll 5 A prall ASladl) g Ayuel)

Ay (S dalal)l aiulis 4l o S 4ali) IS Legas cddhaiall 4 aly JS 8 Y1 6 s oo kil (kg
2l Cads Led A by i Lgd 03 () b)) el a . Ghudaill sl wnt) i 5 Adlad) LY
(Losac 5 . 3 sl LY g Uad pniiig Gaial Lgie Glea o) 53 Al Lgd 50 Lo sale adlh cdgiladl oLaY) 4y 5
G i Al Aalall Gl oda Ly i anlin dilaid) 8 A8l elal) Ay 5 8 Akl i) aliea (d
Ligra s Aplai®V) Lpatl) auaig ¢ ana el 5 Juadl el3ad5 aldine (el e ALl L) Ay 5 2l saly )

gib gl @l jalall ST a5 s ) Claciaall

b i e bl OS5 L5 it lan a2 A8l o Lal) Ay 5 o Uad Cangias 3 dgatill Cliadl il o)
o L bl i s AV alil) 8 Aol et ) cpn (b Al sLal) A i sds Led Jealin ) L)
Lhi (i) 4 a bl el bbd o) cdisailly gsaadl dsa die s dalad) die Aalad) Lakal) Gl
PSS PR [ PP A VP S WS I WPOR. I8 SV TN S U I E\PL RGONEVERL gk R S J L PR BPIFE PROEN

U5 (e i iy sedl A yadl ) sean 3 A3l o LAl 55 ASad) yladl ki 5 41y il 2007 Hle )
aladl aladl sgndll el 2009 ale s el 5l Sl s ded 530 5 )5 & (DOF) dSand) 3 sall 34
3 el Aalad) Risgl andls A5 jan Alkiua s Bda sy Guanibis BSand) 3 sl 319 Caald 5 (GIF) 2
.(GCFR) &S



94

Ay Jinig) awd jume HS0 pe Gygas Aidaial) 8 HUSH Gusedl) cpaiiall Gl )y luludl day )
B 399 e S e Sm Al Al eLal) Ay 5l GlaladY Y i Lapis  Jaad (L k) dSLed)
Adlid) Al e Lal) Ay 5z o

ol e Al ysasal) Tpent ) S a (GAFRD) Aal 55 5l dalall Riggl) yia’ e jal oo 3y spen 6
a1 Ol 5 Aol 3l 5 ) Aadt Aigd oy Al +laY) Ay iy ASand) 5 i Ciling jind 5 Ll
oy € il Jiiead b i) ) Jinal (e 4t 540 i) Ll pseadd L s aa s ((MALR)

NPT

elal) Ay 5 pld Ly Jhais il (2030 ale M) del 30 Al Alysh dad Lggal Gy jall jeae 3y seen o)
Lk gl Anl i) b Aend) aliaddl ady Lads (2017 e V) Y1 ddangie ddad ) ddlaYL 4l
Sb O @sid oe Gl osle L Ly lelaill paaa oo el o il gsle 1.5 I Y] Juad I Cangs

ccingd) 138 a4 gadll Al el s il gl 5 cdadail) aaat duadl i) oda . Auilall LAl A 5 e

I s ) Ay 5 () ) B sk e L 58 i gyl el oL iy 5

M) Ay 55 G i Aalad)l ol V) Gk s laiiaY Ay gladl Llel) sasy o2 5 — 1983 diwd 124 ) 4ild
Ll e diiad ozl Y b AT ey Aadal del 50 dallall e ol V) 6 L Ly e A
del )y esml il Uil slawdly Gaseadd) 1 by Lellend) Ayl Lealatinly mawd el ) ol )
Aasiuly (alal il el je o) i Gu el Sladd) e ) 3e g LAl /s sl Slland)

csthe g 124 8 gl G ol )

o LSl Jadiy i) Uil o gl 13 gellay cdydinil asil ) wa — (4l [ 5il8) 1994 disal 4 285 ) il
g A il e Aleall clag i a1 iy e 55l il Llmil Gl e b juaiia
Gl Al 55l Adleiall agidl 5 1198248 S5 o sl Lk 5 i) ol sally iyl Jal sl
Aall 3 5 AY) cl @l I ALY o pldl A e (o geaiall Al 2 gl cldllae 4 e il e 1 )
tAgnplal) sliall 3 oy paill ulaa ¢(Ji) et Alesy Glatial) 1982 4ad 48 L8 oslal JUa) Juw e )
6 hall Gl e paladll 3k 6 yhall cldlaall J8 (adn Lad 2 gaall 5 jladl A< all and gl Sl ga) g

Al U sy 2Ll Leelg) qan ) el el

Clag piil ol o (85 she Aaadl e Ay seen (A Adld) olal) B ol B s Al cilagles
Dhi) saaidl AU del My AdeV) Admd g SN adsdl 30 (NALO) il ela¥) dy s
-(www.fao.org/fishery/legalframework/nalo_egypt/en

5 G dand ) Aalall ciladaiall 5 o(@Dlad) Al ) ASandl aloaal Zia G GLOLY) o) L seas s
Aol aan dgn s DS sy Ae) -l 50550 Al o Ailad cLal) Ay Ll ylad sk
slad) Gy i A yladl s ASend) (sl s s ladll s sl anall Gesiip el 8 ASand) aladll



95

el ol Jaghasall 5 slae Yl cald) & clalSay) Al 5o il e Lall Ay 4 Ol Gl s el 5 Al
il AL £ s il 5 eAglal e Lal) Ay 5 3 bl oLa Y clesd 5 €0 ) sl CELESILY i gl el
) Adad anii s e ) Jal) e gles a5 ¢y il

asl g Y i 1999 e A sdia) "Aendl aladls A8l clal) 4y 5 A Ll Jlal o
Ll 5 )3 Gy eig) ALl @ld L ) a1 clalaiall Gl sguse s Aalu QA daay s A8 cLaY) 4y
o e Jalall LS.LL} ((Zgitd\ JJ\}A\ B‘)\J;\) E_)L_Aﬂ\ 5 ) )9 ‘:%.;\z:\.\H\ JJ\}A\ BJ\A;\} “_5‘).1:::\.\3\ )Mj‘ A ‘(DOE)
L e Lal) Ay il Aadal) Aas¥) o) Llelang Al clal) Ay san s b aw) g D dals Gl
o 2t (Lol Ualis 2L e La) g 5 Led LoeY ) ol sy il A 8 @l Ay 5 i
g G et A e, sl oo el s @Dl ciSe Gl 05y fpmnd Al dually clel aY)

Akl cladasdl) o3 Jie & llandl w5l g1 5V A jlany

(Aall again ol daal yas dand 5 A sale] Lleny (IFRO) Efand) Chgadl L 5 <DLl Cudld 2005 ale i
o3 aa g (Lllay AUl danl) dagl i g dn i A il Labiae IS 50l 1385 LagaS 5is agill ghusas
sl OB b S O Ll s e 38l S (S8 Alkila masi o) o G B o s B Al ja 3 i)

AaSall U8 (e lde Al aaal)

3 sl 5y Lt e 5 Gl A8l cld da ) ool s 5 Al el Ay 0 3,1 el Y
Gt am Aalall Aokl ciladand) 5 slal) dlea (y5li5 ¢(1974) Al Gaeats Alea o5l 2 e ASaud)
L) Aleall 585 ¢(1982) Aglall 3y sall Caniall Hasiu) il 5 ¢(1975) Akl claiially &gkl 5 dainl
085 ¢(1989) delaaV) s A8 5 cdplaidy) Al o akill G0 o slal 5 ¢(1984) Sl skl

A(1991) Al =) wie oy ilE 5 ¢(1991) dpaiil 5 Aial) Lleal

REPERT. i N IRV 3 P W T[S Y FSYVOVRE§ DA [PV WY RN 0 JORE ¥ TN ECT DA 9N
Dhil) saaidl AU del,ls AV Adaid S gSN) adsdl 8 (NALO) 4l elall iy
-(www.fao.org/fishery/legalframework/nalo_iran/en

Aglall e Lal) Ay 5y ASend) aladl glhd 5ok (MOA) el )3l 5 55 asii s sendl Ay yal) ASlad) i
Allb g Aglaall A€l (il Aaldisall Al s b A sl 3 AKed) Aulid) (e ) Caagl
ot By S AALD pLal) Ay 5 aaat S cciagl 13a ey LAs Ul @S il dadY) Gl Caag
AaY) o aall 2L o g @l (mdas 3k e ) e bl Gl slagh s V) Cagll



96

Ly Bogld Lol sa 4 pad) ) Alea gl cAulaadl Aalall ColaaY) 038 (e 6 3085 lgie KD @Dl
S sSall

O O g Al e lal) A s A A gatil) oY) s AT add G ey A sanall Aalal) doa) i) daa
e ya) DA (e Ugunas Aaptiee €ans 503 ool tale S0 Send) g Uaill 5,281 Claall eyl
¢ ad) Al JeadlY) Pl P e Aend) cleladll calind cala@) laY) sty ¢ Llea
Sandl J20Y) 33055 gy S5 Al La) A gis L) Slaal (e IS e (Jaal) Send) Y1 aea
Adadl el o anal) Taiia (mdas Caags Al elal) Ay i e

oo S5 A L) Ay 5 delia sl e i ) Geds e (MOA) Guasendl de) 530 5) 5y Jands
Al Agaall sl aaais S A elal) Ay e lie Gunl ac X 3 geud) Ay el ASLaal Gl celld
Basal) g daall & Aol puleadly & did] Cilatie 2 ) Glaa st oatiHl) Cangll 5 LA Nisal 5 A g asall

L) B iy ASend) Alad o Wghae oS Aadl 3 pal Gpal Aalal) Aed (i A8 jall Ty seand
oA ASand) 3 pall Lals 59 Lew s Al gl 3 ) el Aatl Aaladl Riggll i 5 <1989 e by Ladlal
clailaa iy .(MOA) Al 3l 5l s ot Aalall Risgd o3a 5 ASand) 3 ) sall 53 il pane ci3al 3l 50y
Jaxt LSy A 530 8 )35 i AuSand) 3 ) pall Al oLl i ¢ pte 2l Waaae il il 28 jall & ) seeal
2y ol 4l 2003 dle b jall sl s diay celld ey Alilae JS 3 ddaall del 30 cilia DA (e

cas AU Gl g ) g (Bl (5 JaY) Al oS 13 Lo el

a5ty el yladly dagi el Ahil) cwea ahy M5 1976 A, oslE g aaiud) 3 el el eyl o
&l By el yal oAby ) cilaliadl s ¢l 13t cilag il laaly del 3l 5 )
3015 2001 ple s Akl sLal) Ay iy aall (el il ake e | ol Gauati cilag il 5 AL Ll
1 893 s el gy sl 48l slall Ay 5 pad) 5o sl &l 6 pseall clll V) (any ol

-

coas

oy adVls e oYL g Jlal ) 8 Al clal) Gy i pady L A8 el cilay il ddn
Qo e s) aand) feliall pesi ) Aulo§) Al o6 ol L) Gyl 2003 ple b ResSall
aa Sl ol R e o ) R sSall Rl gl (i Jilas ecaed) (L) (pid) L Jad
1Y a5 A el Ay seandl Ll s jiall SOV aal 55 (DA B sale JSE oy a8 8 (Saedd
O ¢ QA A€y Ay jhe o) Aidae s a5 IS8 Alega L) V) eidarn A2 g A )y Aelad 3sa 5 e a2 by

Aala) Llalinl s &y Sl ity culd fulad) Clediad)



97

el 3l 555 b 1986 & cuwdli ) (DOF) ASaudl 3l sall 503 (b ey sual) Gy pell 4y ) seenll g
J dpald) 4w 25 P Alal) elall Ay 55 ASand) dlad) g U 4 5y 2 585 (MAAR) o) ) =Sl
ot 00 s sl O e Alysee (DOF) Afand) 3 ) sall 303 o) M sud) ASadl gl g 53l
iV sl clexd s ¢diliaay) Gl ol s diads ¢lgils jiay Lo dalie dedl )5
Ghliall daulia)l 4y ) clads o dplaal cliasadlly aldll ¢ Sad) JEY) by GaSand) (e )l Jall
s daulie o5 Jlay 5 ¢y il e Al aliadll @l g Blaal) @ g 3 4kl cladasd) jalip cdila)

comSand) cpe ) 3all el 3515 ) sV a3gd eliall gyl g edlal e Lal) Ay 5

R Al 6 el 56 s o AL elall B s ihy ) b Al sl o e g
poss i) Cladinal Alieay Sl ety §anally R G 5 Aabadl Ldsiud) L) elad)
Ao jalaa

G el sl Jal) oY) Y et Apsed) AL elal¥) A Abad ekl Ladl i
Jasil dla) 4y 5 gawsis 2020 ple Al Jolay Seudl Lyl 8 ol a5l < el
enl La el 4l el Bhaliall alaea 8 Jealaadl Gy - ellan) 4 5 08 Gkt A (g dalll sl )
(1AA) Aol Mg ), 5 on JalSill s ((FFP) 3l ASaud) ol a1 goalial ajlall Gadaill 5 233
Lag 2seall poen i 5 el )50 clShiad) dalle 8 Ll S L (IIA) Mgl o JelSall
L€ Akl el Ay 55z led) ey Lo ALl 3l sall dawial) alasiudld aud 5l Bkl 5 o sSal) il ady

Al L) Ay 5 delial Aldine ol S dpubia) Bladl) 35l g1 51 Ja daadall & gally Sl

 Cpan Al Al AL ¢ Lsn ) A i ALl 3 Uy Rt ) R 8 35l

Jon Y s o sl iy s AgL sleal) Alea 05l oty s — 1964 Lias/ 30 ad ) oy sl o pas sl
L) Aleay Ayl e Al Aed) abadl 4ol cladadl pali; dSedd g )l pans
Aol s Al g1 51 5 Al

Lalal) (el gl 4y AaKd) dagpall s il ety 1991 Al 12/T lisl Ll
Agenl) 5 Ay el Gald) g Ayl ol gl 5 dpalil Al i (al sa) ASand) ¢ ) el g ) g s
el AalaiY) g Al 8 Ay el ) Al g o2y al

alall agadll ot a5 (GCFR) 4Sand) 3 ) sall dalall Qs a5 Adlall daalid) (po Aliiine 3uaa 4y 5y 43 ouals 532009 & 4
(DOF) &8dl 5 5l 59 5 (GIF) LSad) ailiadl



98

Ll & ) el (e i Ayl 5 A0S Ja g il 5 i) (el s — 2003 Liss 8/T (5 il Il
Aie 3 el e o A1 AE ) ) 5 el sl 5 ccaal 5 g Al il Ay

i) il sall a0 s a5 L AEL Al eip cale IS Al Al e S D) Alea (5906 )
oluall g 4u 5l 5 el gell Co gl Y cadileal) @.\.\S\ Gy U g ) shall bl i 5 45 Uall Al daxiul) pauadi

Ay i pUad 8 488as o5 A 3 ganall KU Adil Gmal ey | 3 5e (g padl duall 55 55 Caald iy jral) ALadl)
.2003-1999 dpwadll dhaall ) ‘e culS dasSall J8 e dasede dysad Aglan J o) LAl clal)
Gled ) el Gyl oo Gl AEll clal) Ay 5 Al age adsey BlaaVl g oaal) auall 5 )55 cudli
)3 5e Ay iall cldalud) <y g8 ¢ all 13gds L Jlaall 13a b Al 5 dpalal) Cagad) 530y ol L) poail
Aatil g g Aglaliad) (3laliall Jledll 22251 5 Jagladtll 8 daalisally Coagl) ae Zglal) oLy} 5 dpali o o
Lprall e Sall J e "Agpal dlaall o W5 02009 e 8y Adalud) skl delaay)y ol

AL e el A iy ASand) sl el (he ISV Baas daadl S

Coleil) Lasif g duilall oL ¥ 4 47 5 0¥ Jaad¥) Cilas jlaall 9.1.2

Aladia¥l cleal @ldg Ly Ayped @lujlaad Je 2L el 4y 5 G oomodl paledadl 3 5 A
Glag i) o Adlaiall e laSall Cudld cculall 1 Ay L lgle ddadlaall 5 52 5a gall dpapdal) 3 ) gall Cuulial
o Ul ol xinal) gaill lasal culal yY

s laally slaia¥) o 3 edadle ) Jilas sl 5 VIS coal i) o € IS aall s Sl e ol 530 ) aas
Gl o il )y claiiall an g Al o) L cilaiiall daaal) A glal 5 aiaill Gllee 5 4y Al Juadl)
i G pal) Lpooall G seandls Rual ean Lsean s Adld) slall Al LaliY) sl gal
e il ASand) @l paball o Gl s e el ey cale JSy @) palial) panil 8 sall e e sene

Aplai®Y) (5 gaal) 5 allall A je 43Sy og sumanl) &) ) 55 Sy s ALl @l Al 5 Basall yules

clelaay¥) go il die &5 WS Llgle cleal ) o) ja) )58 S5 Al e il b el paas 5 s
OV el s aal V1 5 oluall aliasall aladiin) Auslial 5 a¥) ALK ol i) b ddlidl e Al Jead) (s
Ay sasa laual dalall o g Uil a1 Akl At 3 Gfaed ) Ofad Oy Cise oildall i
Slo aslill iy dakidl b el y IS Lgadilie ot aual se oa Al lal) 4y 5 cilatio g A€l cilatia)

g il e cilejleall Jlaol dalal)



99
Lolall o L ¥ 4y 5 clilee 48 40 9.1.3

Al el dea) e sa Ailaiddl 8 o) A Jlia) G el am s sl o 8 Al )
o3 (Jias - 2aY) Alsh 433 pial Ay cladl i Lol e Laase @ jlaall 4 i) s dae Sal) ddaidU 4l
JSGy s Fie s ad (A5 elld e Lage (Sl cimiay Al 5 caldine A ) (02355 o Jainall e (g A3 k)

Agigal) A claliaVl g <l el oy saclias

SV dalally ) e Ly i Jladiy A1 Gl dalie 8 Al alies of Daall gl Lee i celld a2
Al cd Al ey )

Ab ey Al ddad oY Le3Y lSa lanal (RA) hlaal sy (EIA) Liwl) <l il aps o
ol 38 (e e lanil) 038 Jie (l call) (a8 el pay Adla) elal) A skl Aualal)
G oS ey s phall Al il Lads Ll LS e S AISE Al paat UL cagdd
pili e A y5ise (EEAA) i) (550l 4y eaal) ANS D) Jals duaradio ban g ollia (8 Ay 2l jeae 4y ) sen
ol o A L) Ay e lie A8 e ALl ) s A8l e Lal) Ay sl Al B

Aerie 0 ellds Jal a8 b alill) ae dlad) o LS cpals

st ¥ ) dullady Spa s 9.1.4

1995 ale b L adagiyall cali Y1y el aY) ae sl Gl Lndl i) a5 Guls &5 caldl 1aa s
s Y1 i s e 530 85 550 g 5sl Ll aey Glla

Ol il gl) Ll e g essandl a1 glad (e 230 J8 (e ssnd) el Ay peadd) dadl fu) aca s
et Al g g sl ¥ Ials ) 5 ¢ ) Apaledl daleddl apen 8 glall e 220 ) ALY (g sl
Aeluall Jd ge Les o) V) g A dgmy puiil clali Y5 ae) gl 5 o JleeY)

lgall e 220 Ge slalally el adl s ulud)l aiba e e e (e g sall U dbagl) Lall calls
Al 0538l & padd) AN Aeliall 53 )laall 5l 55 cAalal) danall 3 ) 55 Aol )3 5 ) )5 Ganlis) ApasSal)
sk sl clialianaV) Aially L alall o Uil e sliac s (Lpadad) La o) <00 5 sad) dpalST ((EEAA)
Clatid) pand jiy shliad s e g 5 eliaal) Gy pall Lusl Hasil as g 3 el ey clulad)

A sl ladaiall pe ¢ slailly Al 5 ) pial 5 cap il g5 g sadl Y1 ol e Ll L Alan)



100
cwe )l _all L3N 5 oY) <iligre (dubkig aco 9.1.5

e 85 58he aldY) £ 5 adine Jd e Sy 3 Clreal) PR e Taany e Ak B35a 50 030
Omend sa A9 5l dge gl Al glaall o3 Guli o) 55 e Caagd OIS S5 L dal e 8 Gali) )
Slo s Y gladll o3a L DleY) Jil s daadidl CVN s (S dde (Al elall Ay S5 sea
ey o gl D500 Gl o a5 A il sagad) il jlaally 3 el 5 amditl @) oY) Gl

a3 ety Glsha Wil e gl ook Laie dp il sandl clujled) aal datind e gue ) el ¢
ool qnn sallay Ayl sl il jlaall A5 g o LAE sLaY) Ay iy Al agihily ddsin)
clall a5l saal il jlaall Jad 5 63 5a sad) Cilmaall el ol s Al oLal) A Al s Claea
0o Aulie Ao genas e bl o gl ayjsis e sl CBlaa BA e lan) Ay 5 adine ) (GAP) 4l
ol slaall 038 il il sal)

bl a jsiy iy arani 9.1.6

alee 2 138 5 Aaial SUail Liayl (€15 cdai k) pUail A g | gand Al aliea b Gl cpe ) 3al ()
Ol g Aglaal) 3 k) dexs P (e 5 (padopall 5 colaal)l a il gey ApSandl 3 )Y b e PlA (e W)
Jie sl il gaad JEaY] 5 ¢olaall 225N Ly it el £paSl QU 1 V) (ge IS ) Glany Aagliall Cilaal
onall Alall g e ) Fisd) g 5V 5 cay ) 3zl 5 €A (s el 5 iy gl bl dadiud 5 el 3k s
Jom Al sy em o Jgeandly ¢dglany) i) ol s dilais cauents .50z LY) £0a 83 5m 5 il gl

Agilad 5 5 oY) alaal el sale) 5 anil 4y glhae )55 g g Uall) ol

Lladl 9.2

VLN Ly 8 Jladis (A1 (358 dilaie & A0l el Ay 5 8 a5l e 385kl liaddl (asd o)
Cany aaahy a3 A4Sl lal) Ay sl ety Led ddlidl 8 Aulud) el alise ae Auaddl)
o385 . 3hliall any b g Uaill p el salll e Alggase (9sSE 28 g Al ey b s il 8 Al ol sl

A Ll 8 AuSaie

5 S saleall U8 e Ll A0 eLal) Ay 5 gkl Adlad) clulpd)l ki 5 GV ey & @
iy g gumgall 13 4805 ABDLe ) ALBE e o H8) &8 eV Gy A LAblall Gld ) )
L V) das saels Ll e sedaiy (o) Dslyl < lajliel e ae il cadinall cilulidl b (Sl
& Clalidl e Jaid Q8 sae @lln g L edlaal Gaas e s ild je ed Ml cculal) dpalal e

D (550 o Ll laal en e Laea s g 15 i JS Lgnim g



101

33 ae Oslaly o) ASandl il J8 (e ga8 JSG Gadail) Gl jid jumg 2 Y] ahee (8 @
Gl jind 5 i i€ o)y s chilid) ol aliee g o il ALl @) Gluwsall o ddlis
il ol AL s JSG L) A saae s danlia Guudal Ll Lpay 430 Y1 le S0y deandia daiil)

6 jalie cla s daual sie il I Jladll e Gudail) g% Lo Le 5 Aadafia s AlaSa je (45
gl 4 delia Cida o 308 (S5 Al (S 20 000 (e i) Adaiall ALl lsd) o e
Al 8 )l Aypad) GalaVl o)) 5 g Ui s 5500 Al e L) dy el g ) el g oal
sk Al Wle (S dakid) abies 8 (ICZM) dlablud) Bhliall 2l 5 )aY) kb & gail
gl U8 e o 8 IS gy iy ) Laladd) o LAl 8 all) ey g aal) ) )
e (e cp AY) gLl Clandl 8 e 5 i Lol ) QB (8 & ) e LaY) du 5 e A sad)
Aadl el Gans s del )30 5 celivall 5 ¢gpanill s (il 5 cAaluad) Jia 2y a5 dalalud) Ghbual

Hlamads Al

A il 5 A sSal) ALaiiBU Alud) Al < A0 Aga) e o oS il 8 ) S S o) e
22 Jie 255 o) Jainad) e e -2 Alsla Bl i) A liatd) il punli oo Liage Ll
s Jie 3 _ah e Al 8 Ly (85 g Leld (el e sty Al 5 cAdaie Ay ) 45, )
OY) Caiad ol alaea ol yal 4dld colld a2y Agiaad) cilalia¥ly < eV e saclal (<G
phre (G lginkiy b o] Qi dla ld gl B 8 Ul Ay AllS A Aubus (I dalall
¢ okl

ol sda e clasty Aaal e el ) 2l 5 a8 Aladl e il B R Gaey et A e
S el (5 siasall 8 Gl ) ) o 8 Al ey 8 ol il DA (ol e ST
3uaall 3okl g foaliall (uSaiY LgisS) @l dapal Clag pill 5 Gl A (amy saf (VD) Gy g

gl 5 )oY Apulie Gy i ol 3 Y 5 Alal) e Lal) A 5 3 A gl 31,000 a gkt 5 )

Al ) gkl 9.3

oals alaal slae] Cany Ly Juadis AV 30 ddlaie 8 Aald) Lal) Ay 5 8 A ) Ay ]
saalll)l culs yigall

dlee DA e leanlis Lele BT 5 Ailall clal) a5l A o) Cladl) ) g Jaladll 88l cany @
Lpoal s Afiagdl sledly dgesSall cligd gemn Al ol Glaal ges ae EilE
Iy 6 AY) dpnall Claaall s (Al clal) Ay 5 Clman s scilaadl S A3 Cpaiiall 5 edaald Y

ALl okl e3 Jier g Latie eatin aalaill Jalad 5 a1 o s Jeinad) (pa s L ibiall



102

Gkl @lly g Jaladsl) Q) 8 Lealind D Aslay Daad8Y) Zalad) oLl Ay i il Cllad) il o
At ) AR el s S8 203 ) o gl oda Jlag gy 8 cauliall el Sl e el
Al ye Aalal Gl 5 ¢nliall ) et 5 Aladd) Jaal) Jabad dae] cany LS ¢dlaii¥) 5 Calaa)
eIl el el ) asll g €3y 550 anii g

Clasal gaen J8 (e elen 50 (D dalay L Jlads (SaY) oA Ailaie 8 Al 3l o
tohage (o5 28 Ayl oday Agdalud)l llid) 5 )y 3 Al iyl DA e clldy e i)
dal gaall 0 AV Gpeadiall (e (00 AL i Jlas pe 5 (52 a1 ) iy skl
Ol

cidaal (3l 33 Aga sal) Adlall el A i cilaine Ay Baga o praill LAY i el Gulss o
Al Sl st gaen e Qa5 8Y) Gl jlee Gkt aS JS aady o (e

G anil) ae cpel il ALl ¢Lall Ay 5 g Ul Juadl 28 e oo D) il 8 dals dla J) sl
Ailany) bl wendl Gals alaial elae) Cangs bl iany 8 aasilly g 5 1aY) Alled s cilaladl
315 el P e Lty 150 Gl ) Sy e ) el Clias Gl colaY) 1 (8 L4840
LAl

s uaailly g dale Lol b Aglall L1y 5 clatial 33 al) dasa s clalgdl) ol cam s
Akl b S Lol ol oSl g dpud ) ppaal

Bn B sk p Uil () (e LeasSl el g cagn el s Atlall elaY) A ol 581 ALLED das) ) ()
Gy Ll & il puall 5 Qlatin) il s Jag iy ¢l Y15 sball pladind (o) s Al
g Ul At g (B

Glan Cangy Glldg gl 1) dasiall cladall adati sale) s 4 il il e 4y ) dsla ol

Saal A el 5 il il Gl



103
A5l Me) ek .10
dai ) el claad  10.1

saill o gial Jae b Uiy i Jladiy V) Goa) dilaie 8 5aY) siall (DS Zgld) 2Lal) 4y 5 p Ul (3ia
Ay gl 4l Al st e dad s ALK Can g @l ey alladl 8 o a1 Ghlid) pes G (s st
Jaall 138 o ddailadll Koy S 1Y) Lo b Qe yal 4dls i pall 5 daaildY) il sivad) e dlal oLl

Al 20-10 < il A gaill Mol

OS5 38 Ly i Jladis A1 (3l ddlaie o) 5 dpallall Al cilaatl) e 2L 00 (o g 2 gl lpaaill o)
S Lad dals dllia el Flidl el mli€ ety aalil Giliall Wlad ae ol dgal s ) dalsy
DA 5505 35 sall Plaiad Ll Jaf 5 3 dal ) A 0ldl Dagdall <3 gAY claatl e Jaladl

Al e 48y ylay 5 saelial JC5 Lgn il Glld y Alaial) 238 3 Al olaY) 4y 5 delia e

aéu.// 5 g laad 10.1.1

0 &Y saial dalsad ST e pied Al o) ga) Gl callal) L Ulis Gl a8 (e e ddkie b
dakaie  Jall) ey obad) 5 e Ay asall g a5 A3l sl 3 Al e Lal) Ay 1 4 sk
bl Aoz sale) gal o Gty oy s Alal) 3 ) sall 5 lalps &l salely Ly jd Jladiy a1 Gyl
e Ay sean (A son L Jia) Al el A5 (8 Rel 0 G sl e slasial (11 sl el 8
seand (3 JB i e g) o0 Gl e Akl cla¥) A i e iy eail) ol slasiad (@5 ¢(Ra)

bl o220y K5 20k B Gaial 8 Uaclu 28 iy jlall US 5 L (A sudl Gy sl

=) el bl i)l i gl Jga Ll ga At H) Lladll (e aad 5 U Ay jall a4y ) sgen A
ol aladind b oSt saly ) Caagind oluall saa Aulaas Jae) S Wlla 5 A8l ela¥) 4y 5 Sasid
OY el Al elall) Ayl 5 8 il Cay gl slpe liaS (it ) a5 gagie Ay cJualad) Zl)
Jial Apld) 3l ) ALYl Al elal) A 1 Gad s Jealadll 2l 8 sluall aladind mia 455
«(420 000) @) Ldel ZluY aiiae 31 ¢(Aidifizy ;) ¢ sale 500) 535a sall & s2e 800 Lo ¢l Y 128
<l il L s a8 bl 510y saaal) Aay Hlal a Ailadl e Lal) Ay i oY) ZlY) e D) 840 e
O Le @iy el )30 a1 Al e s 38 gl 8 o))l Cay el ol Sladiad sale) o) sl Ay

aalaall del )3 g ) Pl lasie (KaY s ja Gl i gl 303 G &y il Aa gLl (5 fise



104
U sganall g1 10.1.2

o) e e canan ) Bl ) ase dihid) Gl aliee 8 ASaudl g ) el 8 ml el sl o)
G a s Y e Ui A8 el (e it day dallll ol V) Alls g e ) alal
On oAl el 3 s LS e )l e 5yl Audlie & ladae a3 Agld) slaY) Ay 6 aadi
O el el (el Sl il (6 gisall ¢ guin b gad Yl oY) Aasid e Al cle Uail)

Al L) Ay g e 5 AY) cleUadl 5 daludl 41 Y) axd s Alalid) Bl b sl 5 el

Akl 5 el Al ey (S A el s Al lall A i il ol Y1 i 5 0l le JSi g
e S bl S (33;3&5‘ A ond) Y5 Sl Aoy e aal) ASlaay ¢ el Ay JEA) oy u,J“-})
Aag Ji Al o dalidl (e sasdl ol V) ol bl sda g L dpabai) cile sl Calide (i)
Ol (e 322l 285 dpadl) 038 5 L A2a) olaall (e AIS LS 8 5 o A ) Al B0 el pag el

esal sale) s Aglal del )0 Aalad JAy e AalaBY) (5 saal i

PAa Gy )3l s palh dlia Y (Rl A ) g sdl U aan agd dn )l seae Ay seen s G
Al a1 3 4y al) il b al s el Liad ollia o) WS A IS e U1/ sibe 5 lasy/ s
dé e el allall aedl 8S pe g Gl ) sl ale ) g sl lans Cilpmna bl 2l gl Gl (il
A5 s lend Zaphall (e Amenall dag Sl Al Lial dapaa Al Adld) lal) Ay p U
5auSY) aliae s didall uabiall 5 cchlipalill Lellly Jaig) llawy) 0] il Kal Lay asm e Gaiill (it
el il y lgiiall 5 cladi V) bl clladall 2@l Gl 50 5 clland 43 sl 4365 (Ll N sa

g e

G o=il o Ak g e vl L dgal s Baoall eae dpsees (B odlel S aasl
v N Al e dala iy Lot Gle Al g Lelia daiiall &a, 30 3 g0 padVl Dlaad
Sl DU Aol iy sl g Ailad) elal) Ay 5 b Aa e ) 518 Lauidl Adad) g1 930 2 lsal
e Adlially landl Gl (A yad) dgie 3 e g1 5 adlly) Ay il dakl A< (apas ) Lyl

5 sbad) Gl e 3 g ) el g Ll ylaal g Uad s jigy A claial

a8y o) A8 10.2
an IS St Y il DA A LAY A 5 dat Chaen il 5 g il 5 il b cladlay) ¢

G138 Al Lal) Ay Bal jaite 3a 2000 dle 4t 5 o3y Sl (Dle) Aundl il 5 Clana
P b eSaia 13 (AU ASae o Sl <2000 i/ 8 25-20)



105

¢y il 5 dggie ) anl) e A Fasdll g ) 5B ST oy g

sz ) Sl a5

(g adll cilalial ST O bt ) Afia ) ddaii) 50y )

¢l 53 yprall COUL ae i Al CDlgad (s

€3 ) 8 Laalisall y Janl) b b5 Sl s 0a (S AL 2 LaY) 4y 5 weais

¢dalaiall b ald) e el b Al lalY) Ay il Alels e Gl

sa¥l e e aliad dalad died Jals Al el dn gl de i cllS J clia Gl
¢((RECOFI) éllewY) abiaal dpaliy) 2l s (GFCM) daws siall

5 ¢4 5al) 5 Apa By 5 cdida gl Ay )il G pdl) 4 5

e Ay i sanad) a liall Al ) s bl o 8

Gla gl

10.3

sda L i Jlady A 38 ddhie AL elall Al ST kil S gmse el (e el cllia
¢l 4y 55 (CBF) Ayl o 4aildl) aliaall sk @llan) Ay 5l ALl Zabadl ad o) Bl (paucas
55 gl Al o) LS L gidd) a5 ddaludl ) AV ol a3 (CBA) abaddl e Al dgL

Akl 8 ao sill deliall L 308 (a8 Liad 5 g obal) e dailas ) dp ) Ay il Aadail (g s e

skl PA (e ddhid 6 Aild) elal) Ay 5 Aad aslg A clbaadll e aaed e il oSy
Ulle cladg llia 50U sual clujladl PIA e 585kl 25 sall aladind 5 A0S 5 Alls Cila) i
P ) seY) 5 YA (e @l g Cay sl Qi) 8 A gl il (Guia]

b S g) Lapdall o) sl Aasinly Aalal dysanl sV bl D0 aall Cilagiu)
Adlie fS ladl Y A daal ye ) Aala A0 cladl ) 5 ¢(olaall 5 g Y

Al el el -~ Ay et et o) Y dalay a1 Al gl 43 i) 4 senil) Laladll )
(sl 5 A il 2y yat g eclibiagl) 5 cilind) 5 63 ) jall cla y g U ) (el ) Dpali) 5 dallal
AoadY) 5 Aualall sl e dpala Yy Lol ddfiadl AaaL g9 Jlal ) dals ol
¢y V) e slaall 5 4l @) yal) Jolild davadidll cilSesl A Y dala olla ey ) dalayl
iy el oY Lla USe 585 o) amg A laill 5 Ayt ) dgdad) Al )51 e el 5 o)
Jial Ay il cilllaia g 48030 cilalia¥) s AS3RY Calall 5 oyl Siats am ol gl Juadl agdl Glld

(o) ) o3



106

3yl ULl sVl Jeasl dew 4ol Lgha el Gy L sl 85 a jlie aed
s tpadaiall Jaall (550 (e i Y e ) 3all
Ay g a5 claiiall iy Bsall haa Cllae & desfidl Jsal pe S gsben ) dals dlia

Akl s Ja)s Akl cla¥) Ly 5 latie Gy e et ol 3 shall gt



107

@i 11

El Gamal, A.R. 2001. Status and development trends of aquaculture in the Near East. In R.P.
Subasinghe, P. Bueno, M.J. Phillips, C. Hough, S.E. McGladdery & J.R. Arthur, eds. Aquaculture
in the third millennium. Technical Proceedings of the Conference on Aquaculture in the Third
Millennium, Bangkok, Thailand. 20-25 February 2000. NACA, Bangkok and FAO, Rome.
pp. 357-376.

Poynton, S.L. 2006. Regional review on aquaculture development. 2. Near East and North Africa —
2005. FAO Fisheries Circular. No. 1017/2. Rome, FAO. 2006. 79 pp.

FAO/Regional Commission for Fisheries. 2009. Report of the Regional Technical Workshop on
Aquatic Animal Health. Jeddah, Kingdom of Saudi Arabia, 6-10 April 2008. FAO Fisheries and
Aquaculture Report. No. 876. Rome, FAO. 2009. 119 pp.

FAO. 2006-2011. Aquaculture topics and activities. Aquaculture. In: FAO Fisheries and Aquaculture
Department [online]. Rome. FAO. Cited 11 April 2011. www.fao.org/fishery/aquaculture/en

FAO. 2010. Statistical yearbook. Statistics and Information Service of the Fisheries and Aquaculture
Department. FAO yearbook. Fishery and Aquaculture Statistics. 2008. Rome, FAO. 2010. 72 pp.

FAQO. 2009. The state of world fisheries and aquaculture, 2008. FAO Fisheries and Aquaculture
Department. Rome, FAQO. 176 pp.

GAFRD. 2009. Statistics of fish production in 2008. General Authority for Fish Resources
Development. Ministry of Agriculture and Land Reclamation. 122 pp.

Subasinghe, R.P., Bueno, P., Phillips, M.J., Hough, C., McGladdery, S.E. & Arthur, J.R., eds.
2001. Aquaculture in the third millennium. Technical Proceedings of the Conference on
Aquaculture in the Third Millennium, Bangkok, Thailand. 20-25 February 2000. NACA, Bangkok
and FAO, Rome. 471 pp.

World Bank. 2009. Middle East and North Africa Region: 2008 Economic developments and
prospects — Regional integration for global competitiveness. The International Bank for
Reconstruction and Development/World Bank. 142 pp.

Available at http://siteresources.worldbank.org/INTMENA/Resources/2008MENA-EDP-full.pdf.



	English
	Arabic



