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Abstract

Fish as a food is generally acceptable to all regardless of region, religion, race, gender and age across Nepal. The aqua-
culture and open-water capture fishery contributes about 2 % of agricultural gross domestic production; this share

of fisheries sector is tiny but promising having a fastest 8-9 % annual growth rate. Nevertheless, the contribution of
fisheries sector is big from nutritional security perspective to poor and marginalized communities and thus cannot be
ignored. Generally, the role and importance of the inland water fisheries had been rarely elaborated with perspectives
to food and nutritional security in Himalayan landlocked country. Therefore, the aim of this paper was to elucidate the
role and potential of inland fisheries for food and nutrition security in Nepal. Information was collected from second-
ary sources to estimate per capita fish consumption. The per capita consumption was calculated dividing the total fish
production by population of specific year, which showed that per capita fish consumption has increased from 125 g
in 1975 to 2060 g in year 2013, at least nine times below compared with average global consumption. The value of
per capita fish consumption would increase, if native shellfish (gastropod, crab, shrimp, and turtle), frogs and aquatic
plants such as foxnut (Euryale ferox) and water chest nut (Trapa sp) which are consumed by ethnic communities are
added. In the fish production among the five development regions of the country, Central Development Region was
at the top, while Far-Western Development Region was at the bottom. However, on altitudinal basis southern plains
contribute highest production, while least is in mountain areas although potentiality of cold-water aquaculture seems
high. These imply that support services and innovation should be extended in the Western Development Region and

mountainous regions in addition to the plains for improving fisheries-based food and nutrition security.
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Background

Nepal’s total fish production from captured and aquacul-
ture together is estimated to be about 64,900 metric tons
in year 2013/2014 with the share of 33.17 % to capture
fisheries [40]. Aquaculture is the farming and husbandry
of fish and aquatic organisms [6] where, with some inter-
vention, increase in yield is expected with some form
of ownership [8]; contrarily, the fish stocks in capture
fisheries remain as a common property until harvested
[5]. The term “fish” indicate fish, crustaceans, mollusks,
frogs and turtles, excluding crocodiles, alligators, aquatic
mammals and aquatic plants [13]. Captured fishery is one
of the ancient approaches of food and nutrition supply
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contrarily to aquaculture which has been started lately.
Almost all fish produced are consumed as food in Nepal.

Recent health benefit reports on w-3 or N-3 fatty acids
found in fish food have probably been one of the major
triggers of increasing fish demand. Fish is a rich source
of animal protein, amino acids, folic acids, w-3, vita-
mins and micronutrients useful for health benefit to all
age group [27, 37, 46, 50], especially for brain develop-
ment, memory, mental and cardiac health [45, 48], work-
ing against Alzheimer disease and dementia [33, 36]. The
w-3 polyunsaturated fatty acid reduces free fatty acids,
plasma triglyceride, cholesterol concentrations and plate-
let aggregation leading to decreasing blood pressure,
blood clotting and atherosclerosis [37, 48].

The Government of Nepal has recommended at least
30 g per day fish or animal protein diet to each man,
women, adolescent girls and boys [13]. Compared with
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the recommendation the fish intake is still far below than
the recommended amount, suggesting that fish produc-
tion needs to be promoted for productivity and produc-
tion enhancement. The importance of fish over meat,
poultry and eggs is due to low level of saturated fatty acids
[7]. Thus, the role of fish products is immense in macro-
and micronutritional security [44], maintaining the health
and nutrition of the global community from brain cells
development to reducing chances of cardiac failure and
enormous other health benefits [13, 14, 29, 33].

Nepal underlies as one of the food and nutrition-defi-
cient countries. It has been estimated that 41 % of Nepa-
lese children suffer from stunting or chronic malnutrition
[17, 31], having potential negative impact on the human
population and economic development. Poor nutrition
is cited as the major factor in more than half of all child
deaths in Nepal—a significantly higher proportion than
those claimed by other infectious diseases [17]. In early
1990s, the Nepalese standard food intake had very small
amount of fish in their diet, but recently the amount of
fish protein in common people diets is increasing [30].
This suggests that the fish production, availability, afford-
ability, purchasing capacity and awareness might have led
the increased consumption, implying that the role of fish-
eries in food and nutritional security is becoming indis-
pensable and increasing. Coinciding with these facts,
the Agriculture Development Strategy (2015-2030) has
included fish as one of the prioritized commodities [2].

Recent technological innovation in cold-water aqua-
culture using rainbow trout (Oncorhynchus mykiss) has
demonstrated that vast pristine Himalayan cold-water
resources could be utilized for fish production [20].
Despite high potentiality for inland fisheries and aquacul-
ture development, fish as a quality source of macro- and
micronutritional food has yet to establish among a large
section of population in Nepal. The role and importance
of fisheries in Himalayan landlocked country, where fish
symbolizes for fertility and prosperity, were rarely elabo-
rated for food and nutritional security. Therefore, the aim
of the present work is to transact and elucidate the per
capita fish consumption for emphasizing the role and
potential of fishery and aquaculture for food and nutri-
tional security.

Methods

Data on fish production were obtained from the Directo-
rate of Fisheries Division, Government of Nepal, Fisheries
Research Division, and Bureau of Agricultural Statistics
Division [40]. The data on population of Nepal and differ-
ent developmental regions were collected from Ministry
of Population. Information on various fish products such
as fish oil, fish meal, canned food and fresh fishes was
available in various places and supermarkets in Nepal.
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The per capita consumption of fish was calculated using
the standard method derived from the total national pro-
duction divided by the number of inhabitants:

Fish consumption per capita
= total national production/number of inhabitants,

where the total national production is fin fish yield from
aquaculture practices and capture fisheries yield.

Similarly, the annual growth of inland fish production
was estimated using the formula:

Growth rate (%) = (Total fish production current year
—total fish production previous year) x 100/

Total fish production current year.

Information on various aquatic products consum-
able in different agroecological regions of Nepal such
as pila (Pila globosa), bivalve (Lammelidens marginelis),
crabs, shrimp, frogs (Paa liebigii, Paa blanfordii), tur-
tle, Makhan (Euryale ferox) and water chest nuts (Trapa
spp.) was collected from various studies. The average
value of major nutrients and micronutrients in fish prod-
ucts was derived from various publications.

Results and discussion

Fish production and consumption

Nepal is a country with 27 million people surrounded by
India and China with the unique altitude ranging from
68 msl elevation to highest mountains peak of the world
within an area of about 885 km long and 193 km width.
Nepal has approximately 17 % of flat land located in south-
ern end commonly known as “tarai, while toward the
north 83 % is occupied by hills and mountains (Fig. 1). The
vertical zonation for fish and fisheries activities and poten-
tial is shown in Fig. 2. The tarai is the site for carp, tilapia
and catfish (Pangas, Clarias and others) production, while
in lower mid-hills, carp along with cool-water fish species
such as Mahseer (Tor spp) and Katle (Acrossocheilus hex-
agonolepis) could be cultivated. Asla or cold water cyprin-
ids (Shizotharax spp) and rainbow trout (Oncorhynchus
mykiss) in mid-hills can be produced in areas where gla-
ciers waters with suitable low temperature are available,
while upper regions represent the domains of the rainbow
trout. In extremely cold waters above 2300-5000 meters
range, probably arctic charr (Salvelinus alpinus) could per-
form well; however, studies require to be carried out on
before reaching any conclusion (Fig. 2).

Fish production in Nepal is gradually increasing with
a growth rate of 8-9 % per year reaching 64,900 mt in
year 2013/2014 (Fig. 3a, b). Out of the total, the contribu-
tion of the capture fishery was 33.17 % and rest 66.83 %
from the culture practices. The value of fish production
includes the quantity of fin fish produced in the country.
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The temporal changes in fish consumption showed stead-
ily increasing despite the higher pace of the population
growth (Fig. 4). The per capita fish consumption in 1975
was 194 g per day per year, after 39 years in 2013/2014 that
has increased to 1983 g d~lyr~! (Fig. 4). However, the fish
consumption declined slightly in year 2013—-2014, probably
due to low fish production caused by unexpected devastat-
ing flood in tarai resulting heavy loss (Fig. 4). The per cap-
ita consumption of the fish in various parts of the country
(Fig. 5) showed that highest fish consumption was in Cen-
tral Development Region (1730 g), then in Eastern Devel-
opment Region (1129 g), Western Development Region
(1037 g), Mid-Western Development Region (762 g), and
least in Far-Western Development Region (354 g). The per
capita consumption of fish in Nepal represents only fin fish
captured and cultured within the country. However, the per
capita consumption in different development regions only
represents those produced by means of aquaculture prac-
tices excluding the capture fishery.
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Fig. 4 Temporal changes in per capita fish consumption in Nepal
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Fig. 5 Per capita fish consumption (in gram, g) in year 2014 in
Far-Western Development Region (FWDR), Mid-Western Develop-
ment Region (MWDR), Western Development Region (WDR), Central
Development Region (CDR) and Eastern Development Region (EDR)
of Nepal

The present fish consumption in Nepal is at least nine
times lower than the world per capita apparent fish
consumption. The per capita world fish consumption
has increased from an average of 9.9 kg in the 1960s to
11.5 kg in the 1970s, 12.5 kg in the 1980s, 14.4 kg in the
1990s and reaching 16.4 kg in 2005 and 19.2 in 2012 [15].
China has accounted for most of the world growth with
per capita fish supply of about 26.1 kg [15]. Interestingly,
the global per capita increasing trend of the fish con-
sumption showed a positive trend with economic growth,
and the countries with weak economic growth have low
protein intake [15, 19, 42].
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Diversity of fish foods for food and nutritional security

In this study, various aquatic products consumed in dif-
ferent ecological regions of Nepal have been compiled
(Table 1). Fin fish such as indigenous major carp (Labeo
rohita, Cirrhinus mrigala, Catla catla), Chinese major
carp (Aristichthys nobilis, Hypophthalmichthys molitrix,
Ctenopharyngodon idella), Mahseer (Tor spp), Snow trout
or cold water cyprinids (Shizothorax spp), Gardi Labeo
dero, Tilapia (Tilapia spp), Pangas (Pangasius sp), Com-
mon carp (Cyprinus carpio), Rainbow trout (Oncorhyn-
chus mykiss) and other minor fishes are consumed all
over the country. Frogs belonging Paa liebigii and Paa
blanfordii are also known to be eaten for various medici-
nal purposes by Central Himalayan hill ethnic Gurung
communities [22]. Crabs are eaten in mid-hills as well as
in southern tarai. Turtle are consumed occasionally by
certain ethnic communities in tarai [42]. Shrimp are con-
sumed in mountains, hill in tarai. The gastropod such as
Pila (Pila globosa) and bivalve (Lammelidens marginelis)
are consumed in tarai by various ethnic communities [43].

Indigenous water chest nut (7rapa sp), Makhan or fox-
nut (Euryale ferox), mollusk (P. globosa and L. marginelis)
crustaceans, imported frozen fish, canned products and
dried fish are available in market [23, 24]. Water chest
nut (Trapa sp) grown in wetlands of tarai and mid-hills
are fondly consumed (Table 1). The makhan or foxnut (E.
ferox) is highly valuable products used in holy occasions
to worship the god. Varieties of processed fish products
are sold, such as sea fish (sardine), fish pickle, fish oil cap-
sule, fish fillet, dry fish, dry shrimp, fish meal, salted fish,
fried fish and smoked fish (Table 2). But, these have not
been included in the present estimate of per capita con-
sumption (Tables 1, 2).

However, the aquatic products those have not been
envisaged into the per capita fish consumption, espe-
cially the indigenous products (Tables 1, 2), might need
to be included in future estimates. Because, according
to several definitions [6] and recognition by FAO [12]

Table 1 General fishery products consumable in agroeco-
logical regions of Nepal

Fishery products High mountains Mid-hills Tarai
Fin fish O O O
Frog (@] (@]

Crab O @)
Turtle O O
Shrimp @) @) ©)
Gastropod @]
Bivalve O
Nelumbo O O

Trapa (water chest nut) O O
Makhan O
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Table2 Some processed fish food products available
in Nepalese market

Products Availability

Sea fish (sardines) Canned

Fish oil Capsule

Fish fillet (Vasa) Plastic wrapped fillet
Dry fish Plastic packed/open
Dry shrimp and fish meal Plastic packed/open
Salted fish Plastic packed/open
Fried fish Plastic packed/open
Smoked fish Open

Fish pickle Plastic packed

these commodities categorized as aquaculture products
are harvested and consumed ensuring food and nutri-
tional security and addresses the poverty alleviation.
These commodities contain substantial nutritional val-
ues supporting women and children of marginalized
and poor communities (Table 3). Therefore, in future
research and scaling-up activities these commodities
should be prioritized for production and productivity
enhancement.

Substantially large quantities of fresh fishes are
imported especially from India and other countries
to fulfill the local demand in the capital and many oth-
ers urban destinations [23]. Besides, huge amount of
fish meal is imported in animal and poultry feed manu-
facture. The dried fish for human consumption are also
imported from abroad. These all imply that the fish pro-
duction has immense market opportunities in Nepal.

The role of fisheries and aquaculture in macro-

and micronutritional security

The importance of fish as a rich source of animal pro-
tein is well established to justify fish as a valuable food,
whereas very little attention has been given to the role
and understanding of fish in supplying vitamin A and
minerals in the diet [35, 47, 48]. The fish contributes
substantially on macro- and micronutrients supply to
human food, especially vitamin A and minerals from the
different types of species [13]. Macronutrients are the
energy-giving caloric components such as starch, oil and
structural proteins, while micronutrients comprised of
vitamins, minerals, trace elements, phytochemicals and
antioxidants essential for health. The present compilation
of protein contents in freshwater fish revealed a range
from 14.8 to 22.8 g/100 g (Table 3). High amount of pro-
tein from 58.5 to 70.8 % might occur in dried fish (sun-
dried, slated dried and smoked dry fish). The protein in
crab, turtle, prawn, snail, and bivalve is also comparative
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to the protein level in fin fish species (Table 3). In water
chest nut, the Zn concentration is remarkable (Table 3).

The variation in vitamin A content in fish species is
extreme [35]. The higher concentration of the vitamin
A is found in the eyes and viscera of fish [13, 49]. These
facts indicate that the cleaning process is highly impor-
tant and might depend on the size and species of the fish
for the retention of vitamin A [45]. Vitamin A in fish is
found as retinol and dehydroretinol isomers [49].

Fish consumption contributes positively to adults and
children’s brain function, memory and improving eyesight
[25, 33, 49]; particularly -3 consumption can improve
mental health and behavior disorders [1, 36, 37]. w-3 fatty
acids also contribute to heart protection, Alzheimer dis-
ease [29, 33] and dimentia with a low ®-3 fatty acid sta-
tus [36]. It is stated that in the blood, »-3 polyunsaturated
fatty acids produce vasodilation by reducing free fatty
acids, plasma triglyceride, cholesterol concentrations and
platelet aggregation [14, 49]. All these ultimately lead to
decreasing blood pressure, clotting and atherosclero-
sis [32, 49]. Thus, the cardio-protective role of dietary
fish intake includes prevention of coronary heart dis-
ease, reduced incidence of myocardial attack, protection
against thrombosis, reduced risk of sudden death and
overall mortality rates [36]. Fish oil is a rich source of the
w-3 fatty acids. Since our body does not efficiently pro-
duce some w-3 fatty acids, it is necessary to obtain ade-
quate amounts through fish and fish oil products [45].

Fish is also a good source of micronutrients required
for human metabolism. Much is yet to be known about
the level of micronutrients and essential elements of the
Himalayan fishes. In present work, only little information
has been reviewed from various sources (Table 3), and
detail accounts will be beyond the scope of this paper.
The level of calcium (Ca) is extremely high in snail (Pila
globosa) and bivalve (Lamelliidens marginalis) com-
pared with other organisms (Table 3) measuring up to
1369.4—2130 mg per 100 g wet weight [26, 43]. Relatively
high elemental level of Mg, Fe and Zn was observed in
water chest nut [18]. Such high or lowest elemental com-
positions of the commodities provide the specialty of
the product and thus importance in human nutrition.
A recent study found substantial support from the fish
micronutrients protecting the community from mineral
deficiency diseases [28].

In human nutrition, essential elements such as Ca,
magnesium (Mg), sodium (Na), potassium (K), iron
(Fe), zinc (Zn), copper (Cu) and manganese (Mn) are
required for the normal maintenance of the human
body for several biochemical reactions [10, 41]. The
Ca, Mg and phosphorus (P) play crucial role in the for-
mation of bones and teeth, while Na and K play role in
electrolyte balance and transmission of nerve signals;
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Cu, Zn and Mn play the role in many enzyme reactions,
and Fe constitutes the main parts of the hemoglobin
for carrying oxygen from one place to another [9, 41].
These elements have the direct relationship with the
malnutrition problems mostly associated with the chil-
dren, lactating mothers, pregnant women and puberty-
attaining girls in underdeveloping poor countries in the
form of stunting, retardation, underweight, anemia,
osteoporosis, etc.

General fish consumption pattern across Nepal

In Nepal, the increase in fish consumption has not been
uniform and adequate across regions. Nepal is a pre-
dominantly a mountainous country endowed with the
tallest peak on the earth, the Mt. Everest. Earlier the
people living in remote mountain villages had the poor
accessibility to fish diets. People living in mountain and
plain areas were known to suffer by high prevalence rate
of goiter diseases [39], which may or may not be related
to fish diet, but taken as the sign of lack of animal ori-
gin food and iodine deficiency in human diet. It was only
lower reaches from where supply in the form of dried fish
was possible to high mountain residents. Even in modern
days the river valleys where rivers mouths are met, often
traditional fisher’s communities involving in capture fish-
eries supply smoked or dried hill stream fishes in small
hill bazar’s vegetable shop, grocery, hotel and restaurant.
Contrarily, the people living in river valleys and southern
plains where river water spreads over large areas provide
ample opportunity for easy access to fish diets compared
with mountain people. The depiction of carp paintings
in walls and wood carving in door in houses in southern
tarai might represent the affinity and importance of fish
in their nutrition.

The analysis of fish consumption in rural areas versus
urban areas would be a matter of interest; however, detail
studies have yet to carry out. Generally, the major part
of fresh fish sold in Kathmandu valley and other urban
centers comprised of imported one from India [21]. The
trends might suggest that fish consumption in urban
areas is higher than in the rural.

In present study, the Central Development Region
has been found to be consuming higher amount of fish
(Fig. 5), while contrarily, it was the Far-Western Develop-
ment Region where fish consumption was the least. This
trend probably associated with the low fish production in
the region and poor transportation in remote mountain
districts. It is known that fish is more favorably received
on the market when it is fresh, rather than processed
owing to its perishable nature and limited shelf life [15].

The driving force behind the enormous surge in
the consumption of animal products is a combina-
tion of population growth, rising incomes, increasing



Gurung Agric & Food Secur (2016) 5:18

urbanization [15] and health awareness. Economic
development and rising incomes usually lead to
advances in the availability and quality of food, better
overall nutritional status and the elimination of food
shortages [51]. Growing urbanization usually modifies
dietary patterns, both quantitatively and qualitatively,
and changes the lifestyles of individuals [48]. Therefore,
it is likely the role of fisheries and aquaculture produc-
tion in the country would be increasing with societal
dynamism in future.

Conclusions

Nepal predominantly a mountainous country is
endowed with three river basins and one river system
having about 6000 rivers of various lengths [21], offering
opportunities for warm, cool as well as cold-water fish
production. From water abundance perspectives, there
could be substantial scaling up of the warm- and cold-
water aquaculture. In general, the warm- and cold-water
aquaculture requires rapid scaling up using plain tarai
and mountain hill terraces, respectively, for fish produc-
tion. In warmer tarai, aquaculture might have several
agricultural enterprises in competition, but in moun-
tain terraces, it is likely there would be rare competitor
against the fish farming. If this argument is true, then it
is likely that Nepal could be one of the global destina-
tions for cold-water fish products, if feed and transpor-
tation constraints are resolved.

The standard food chart recommended 30 g of fish or
meat protein for daily food intake [11], which is unlikely
to be achieved soon with present pace of fisheries devel-
opment in Nepal. Thus, more emphasis should be given
to enhance the domestic fish production. Currently, Agri-
culture Development Perspective Plan (2015-2030) and
Food and Nutrition Security Plan of Action (FNSP), the
national programs for food and nutrition security [16],
have emphasized the fisheries sector. Hopefully, with
implementation of these national plans and policies, fish-
eries and aquaculture sector would further ensure the
food and nutritional security in Nepal.
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