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Inroduction

Biotechnology has wide applications 
in almost all branches of biological 
sciences including medical, agricul-
ture, veterinary, food, environment and 
energy production. The emergence 
of new biotechnologies and evolution 
of older biotechnologies, associated 
with availability of ocean of newly 
developed knowledge and techniques, 
has made biotechnology an arena 
possessing immense practical utility 
and tremendous economic potential 
in different sectors. The promise of 
biotechnology has now been realized 
in developed countries. But this is 
generally not so with the developing 
countries. Most developing countries 
are still challenged on how best to 
build capacity that would enable them 
to use the advances in agricultural 
biotechnology and to take advantage 
of knowledge and products from other 
countries.

Biotechnology in nepal is at a very 
preliminary stage. Plant tissue culture 
is the major biotech activity of the pub-
lic and private sectors where the public 
laboratories develop protocols for in 
vitro propagation of different plant 
species while private laboratories use 
them commercially. Few public sector 
laboratories such as nAST (nepal 
Academy of Science and Technol-
ogy) and nArc (nepal Agricultural 
research council) have initiated re-
searches on molecular / DnA technol-
ogy. nArc has recently integrated the 
Marker Assisted Selection (MAS) in 

conventional breeding program which 
is the main method of crop improve-
ment. however, researches on Marker 
Assisted Selection are negligible and 
those on Genetic Transformation and 
GM (Genetically Modified) crops are 
practically none. Thus the country is 
way behind in using modern biotech-
nology, and hence the days ahead 
are challenging. 

As modern biotechnology has evolved 
with highly sophisticated and expen-
sive technologies, it is very difficult 
for a least developed country like 
nepal to afford the costs involved in 
infrastructure and human resource 
(hr) development by its own, de-
spite its utmost importance in na-
tional development. Due to various 
constraints, nepal has lagged behind 
in biotechnology and with the existing 
hr, infrastructure and budget alloca-
tion by government in research and 
development in Biotechnology, it is 
difficult for nepal to keep pace with 
the rapidly evolving newer technologi-
cal advancements in modern biotech-
nology. A strong national commitment 
is needed for the overall development 
of biotechnology in various sectors 
for economic development of the na-
tion as a whole. There are many areas 
in various biotechnology sectors in 
which regional cooperation can be 
initiated. in this context SAArc (South 
Asian Association for regional co-
operation) could be a relevant forum 
to exchange cooperation in various 
areas of biotechnology among various 
member countries of this region.
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Biotechnology for 
Nepalese economy

Agriculture is the major sector of nep-
alese economy. it provides employ-
ment opportunities to 66 percent of the 
total population and contributes about 
36 percent in the GDP. Therefore, the 
development of agriculture sector is 
the key for development of national 
economy (Ministry of Agriculture and 
cooperative, 2010).

owing to insufficient agricultural pro-
duction, every year nepal imports 
several agricultural commodities (such 
as food grains, pulses, fruits, vegeta-
bles etc.) from its neighboring coun-
tries, mostly india and china. Thus 
nepal incurs billions of its currency on 
the purchase of agriculture commodi-
ties despite itself being an agricultural 
country. Because of low or no use of 
improved varieties, the country’s agri-
cultural production is itself low. More-
over, the high input and low govern-
ment subsidies result in high cost of 
cultivation in nepal, because of which 
nepalese farmers can hardly com-

• compete for agricultural and herbal 
products in international market 
(WTo);

• Bioprospecting; and

• Biosafety.

Conservation and utilization 
of rich diversity

nepal’s biological diversity is a reflec-
tion of the nation’s peculiar geographi-
cal structure and climatic diversity. 
Because of it there is diversity in 
habitat, plants and animals. The sea-
sonal variation in the climate such as 
the heavy rains in the monsoon, snow 
fall in the winter and high temperatures 
in the summer have been reasons 
for diversity in the animal and plant 
species. The productive capacity of 
the land also differs according to the 
variation in soil structure of the differ-
ent geological landscape. 

The species diversity differs according 
to altitudes in nepal. The ecosystem 
in the Terai and Siwalik range, with 
altitude between 60 to 1000m above 
the mean sea level, is important from 
the point of view of conservation of the 
world’s endangered species. Accord-
ingly, five protected areas have been 
established in this region, among them 
the chitwan national Park is listed in 
the world heritage site too. The biologi-
cal diversity in the Terai is at high risk 
because of the increasing population in 
the region. The middle hill region, with 
elevation ranging from 1000 to 3000m 
above mean sea level, is recognized 
as the biodiversity rich area. About 32 
percent of the total forest area lies in 
this region. Protected areas in the high 
mountain region above 3000m cover 
about 78.52 percent of the region. 
There are 38 ecosystems in this region. 
nepal, though geographically small, is 
rich in biodiversity. nepal represents 
0.1 percent of the terrestrial area of 
the earth but it has 118 ecosystems 
and comparatively higher presence of 
different plants and animal species of 
the world. The data in the table 1 shows 
its richness in biological diversity.

pete for their agricultural and herbal 
products in the international market. 
instead, the high price of the local 
commodities creates a favorable envi-
ronment for relatively cheaper foreign 
products in the nepalese market.

Thus the lack of improved varieties 
seems to be a root cause for low 
agricultural production and low eco-
nomic growth of the country. if this situ-
ation persists, the significant amount 
of money will have to be spent on 
import of the agricultural commodities 
in future. in this context, biotechnologi-
cal innovation and commercialization 
has great potentialities for the agricul-
ture and economic development of 
the country. 

The global agriculture system is under 
the threats of global climate change 
and biotic and abiotic stresses. nepal 
will also have to face these challenges. 
But by observing the current agricul-
tural situation of the country, nepalese 
farmers seem to be severe victims 
of the changing global situation. our 
research and development does not 
ensure plant diversity and food secu-
rity for upcoming situations. Thus the 
country has to strengthen its research 
in order to prevent nepalese agricul-
ture from the adversities of changing 
environmental conditions. in this re-
spect, the researches on the biotech-
nology for crop improvements and the 
development and commercialization of 
GM crops could give definite direction 
to the agriculture of the country.

Immediate need for 
agricultural biotechnology
The immediate needs for agricultural 
biotechnology in nepal are viewed as 
the following (Bimb et. al, 2009):

• conservation and utilization of rich 
diversity;

• regeneration, characterization and 
evaluation of plant germplasm;

• Food security and food safety;

• Value addition and quality seed, 
seedling and sapling production;

Group of 
organisms 

Nepal’s representa-
tion as compared to 
the number of spe-
cies in the world (%) 

Lichens 2.3 

Fungi 2.4 

Algae 2.6 

Bryophytes 5.1 

Pteridophytes 3.4 

Gymnosperm 5.1 

Angiosperm 2.7 

Spider 0.2 

other insects 0.7 

Butterflies 
and Moths 

2.6 

Birds 9.3 

reptiles 1.6 

Amphibians 1.0 

Fish 1.0 

Mammals 4.5

Table 1. nepal’s richness in organisms as 
compared to the world
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in developing nations, the sustainabil-
ity of agricultural ecosystem depends 
on many things including diversity of 
the local landraces too. in nepal, agri-
cultural occupation has been adopted 
as a life supporting system in tropi-
cal, temperate and sub-alpine zones. 
Knowingly or unknowingly, our farm-
ers have been conserving agricultural 
biodiversity substantially contributing 
to the development and expansion 
of new agricultural biotechnology. in 
this regard, it is of prime concern to 
conserve, use and manage the exist-
ing biodiversity in this sector.

Regeneration, characterization 
and evaluation of plant 
germplasm

national Agriculture Genetic resourc-
es centre (nAGrc/Gene Bank) was 
established in 2010 under nepal Ag-
riculture research council for short 
term and long term conservation of 
plant germplasm of nepal. nAGrc 
has got a number of plant accessions 
of different crops for their successful 
conservation (Table 2).

Short term storage conditions

required temperature = 10°c
required humidity = 40%
Area = 400 sq. feet
Period of storage = 5 years

in addition to short term and long term 
conservation, nAGrc has the respon-
sibility of the regeneration and char-
acterization of existing germplasm. 
At present, the centre is undertaking 
only morphological characterization 
of the germplasm under regenera-
tion. Molecular characterization and 
evaluation are yet to be done. owing 
to financial constraints, the centre is 
unable to operate its own Molecular 
Lab. So the biotechnological and mo-
lecular researches are the immediate 
requirements of the centre without 
which the goal of conservation pro-
gram will be delayed. conservation 
without molecular characterization 
and evaluation will be rather expensive 
for the country.

Food security and food safety 

The natural resources of nepal are 
of high economic value. The country 
has got a total land area of 147,181 
sq. km., out of which only 20 percent 
is suitable for agricultural cultivation; 
this is a factor for limiting important 
economic activities in nepal. The pro-
jected population of the country for 
the year 2011 is 28.58 million with 
a population density of 194 persons 
per sq. km. and the annual population 
growth rate of 2.25% (central Bureau 
of Statistics, nepal 2009). hence there 
is an increasing demand for food and 
energy in the country.

Food availability in nepal is mainly a 
function of agricultural performance. 
Although the contribution of agricul-
ture to gross domestic product (GDP) 

has been declining over time it is still 
the largest economic sector employ-
ing 65 percent of economically active 
population and sharing 32.4 percent 
in the GDP (economic Survey, 2009). 
nepal was food secured and was a 
net food exporter until the early 1980s. 
From 1990s the population growth 
outstripped cereals production and the 
country over the past two decades has 
been experiencing sporadic food short-
ages at the national level. The contribu-
tory factors in food deficit are severe 
weather conditions like drought, flood, 
landslides, hailstorm etc., but the mag-
nitude of food deficit usually is small, 
less than one percent of the total food 
requirement but in some years it was 
higher than one percent (Table 3).

Although, the agricultural sector is 
the major income source and liveli-

S.no. Crop Number of genus Total number of accessions

1 cereal crops       20       6,075

2 Pulses       22       3,357

3 oilseeds       10        640

4 Vegetable crops       20        603

5 Spices       10         75

6 Fiber crops       03         11

7 Miscellaneous (coffee, 
Tobacco etc.)

      05         20

TOTAL       90      10,781

Table 2. Total number of accessions conserved in the gene bank
Source: National Agriculture Genetic Resources Centre (NAGRC/Gene Bank)

Year
Total edible 
production

Total requirement Balance Balance %

1999/00 4,451,939 4,383,443 68,496 1.56

2000/01 4,513,179 4,424,192 88,987 2.01

2001/02 4,543,049 4,463,027 80,022 1.79

2002/03 4,653,385 4,619962 33,423 0.72

2003/04 4,884,371 4,671,344 213,027 4.56

2004/05 4,942,553 4,779,710 162,843 3.60

2005/06 4,869,440 4,890,993 -21,553 -0.44

2006/07 4,815,284 4,995,194 -179,910 -3.60

2007/08 5,195,211 5,172,844 22,367 0.43

2008/09 5,160,400 5,293,316 -132,916 -2.51

Table 3. edible cereal production and balance (MT)
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hood of over 50% of the total house-
holds and provides employment to 
about two-third of the total population, 
nepal is unable to produce agricul-
tural products to feed its population. 
The problem of food scarcity is widely 
spreading in several mountainous re-
gions of the country. Food and energy 
shortage have been the major prob-
lems of the country. in this context, ef-
forts on biotechnological research and 
development should be highly concen-
trated to overcome the problem of food 
crisis in the immediate and far future.

The increase in agricultural production 
through the improvement of Agronom-
ic practices and traditional breeding 
have failed to bring quantum jump 
in the country’s production for the 
past few years. hence the application 
and use of modern biotechnological 
tools in nepalese agriculture could 
play a significant role in increasing 
the country’s food grain production.
in order to meet out the gaps in the 
demand of food commodities, ge-
netically modified (GM) products may 
play vital role in ensuring food security 
in the country. The acceptance of GM 
foods could save the country from food 
shortage which seems likely to create 
more panic in the coming years.

Moreover, the development of high 
yielding and resistant crops by the 
use of modern biotechnology and their 
commercialization would be the best 
approach to enhance the food grain 
production of the country. The com-
mercialization of GM crops in nepal 
could save the country from food crisis. 
Additionally, it will help to reach the 
state of self sufficiency in food grain 

production. however, there are cer-
tain restrictions and challenges in the 
use of modern biotechnology for their 
adoption and application in nepal. 

Challenges in biotechnology
The major challenges in the field of 
biotechnology in nepal are summa-
rized below: 

• Lack of technical manpower: only 
few people are trained in the field of 
biotechnology. Some educational 
institutions are offering biotechnol-
ogy education in nepal. hence due 
to low educational opportunities, 
the country lacks technical and 
skilled human resources. 

• Poor institutional infrastructure: Bio-
technology has been recently intro-
duced in most of the institutions but 
they are not well equipped.

• Lack of resources for biotechno-
logical research: The low budget 
allocation for the research and de-
velopment, poor infrastructure and 
low private and public sector invest-
ments are the major challenges in 
the development of biotechnology 
in nepal.

• commercialization of the product: 
Some biotechnology laboratory 
working in the field of floriculture 
and pharmaceuticals are producing 
flower saplings and drugs/antibiot-
ics.

• Lack of biosafety legislation: A 
though a draft has been formulated 
concerning the applications and use 
of modern biotechnology, it has not 
been ratified yet. The lack of proper 
biotechnology policies in the past 
and their biosafety legislation have 
been the major hindrances for the 
advancement of the technology in 
nepal.

Government policy/legisla-
tion regarding application 
of biotechnology

recently, nepal Government has 
ratified national Biotechnology Policy 

(nBP, 2006). Prior to this, Ministry 
of Forestry and Soil conservation 
(MoFSc) has published Biosafety 
Guidelines (2005) with regards to safe 
handling and use of modern biotech-
nology products (Biosafety guidelines, 
2005). recently, MoFSc has devel-
oped national Biosafety Framework 
(nBF, 2007) comprising policy, legal, 
technical and administrative aspects 
of biosafety to safeguard the biologi-
cal diversity, human health and envi-
ronment from the possible adverse 
effects of Genetically Modified organ-
isms (GMos) and their products as 
per cBD-cPB requirements (conven-
tion on Biological Diversity-cartagena 
Protocol on Biosafety). Besides these, 
a number of national policy and legal 
documents exist in various disciplines 
and sub-sectors within various institu-
tion’s mandate and objectives that 
are directly or indirectly related to bio-
technology, biodiversity and biosafety. 
Following are the list of some of them.

Millennium Development Goals 
(MDGs), 2000

The MDGs have aimed at reducing 
by half the number of people suffering 
from hunger during the period from the 
year 2000 to 2015. it is in this context 
that biotechnology along with biosafety 
has to be adopted and utilized, though 
nothing has been directly stated as 
to using biotechnology as such in its 
goals. The MDGs include decreas-
ing environmental degradation and 
integrating sustainable development 
concept into policies. The MDGs, 2000 
has the target of minimizing poverty 
and hunger and ensuring environ-
mental sustainability, which could be 
achieved by paying adequate attention 
to biosafety while using biotechnology 
to increase productivity.

National seed policy, 1997 

This policy has emphasized on con-
serving agro-biodiversity and estab-
lishing variety rights over seed as 
the local seed varieties are important 
for developing new seed varieties. it 
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states to conduct study and research 
on GMo seed and plants and they 
will be released to public use only if 
the study, research and test conducted 
in presence of the competent author-
ity show that adverse effect on local 
living beings and environment is not 
likely to occur.

The National Wetland Policy, 
2002

Wetlands are considered as fertile 
lands for agriculture and rich from 
the point of view of biological diver-
sity. These wetlands provide habitat for 
several species of wildlife and lie within 
various ecosystems of high-mountain 
and low-land plain. The wetlands of 
the country’s low-lands alone support 
32 species of mammals, 461 species 
of birds (among which 15 species are 
rare), 9 species of turtle, 20 species of 
snake and 28 species of fish. The pri-
mary goal of the national Wetland Pol-
icy is to conserve and manage wetland 
resources wisely and in a sustainable 
way with local people`s participation. 
The policy also aims to put the con-
servation and management aspects 
of wetlands conservation within the 
framework of broader environmental 
management. The national Wetland 
Policy has stressed on taking concrete 
steps in banning unwarranted entry 
of alien GMos that may displace and 
destroy endemic species and destroy 
wetland biodiversity. it emphasizes to 
take concrete steps to stop the infiltra-
tion of invasive plants and animals, 
creatures and genetically altered or 
other living organisms into the country 
that are likely to invade, displace and 
destroy endemic species as well as 
other wetlands biodiversity and take 
necessary actions to control and man-
age the invaders that have already 
found their way into the country.

Science and Technology 
Policy, 2004

The Science and Technology Policy, 
2004 has laid emphasis on using 
science and technology to increase 

productivity, and carry out studies, 
research and development activities in 
the field of biotechnology. it has tried 
to create an environment for maximum 
utilization of knowledge and skill of sci-
ence and technology personnel avail-
able in regional and international arena 
by promoting mutual cooperation with 
the bilateral, multilateral, regional and 
international organisations. 

Biotechnology Policy, 2006 

This was formulated by the Ministry of 
Science and Technology, Government 
of nepal. The overall objective of the 
biotechnology policy is to contribute to 
poverty alleviation through the develop-
ment, extension and application of bio-
technology in comparatively beneficial 
sectors and thereby establishing it as a 
strong means of the national develop-
ment, environmental conservation and 
public well being. it has recognized bio-
logical resources at the centre of policy 
i.e., utilization of biological resources 
through the combination of traditional 
knowledge as well as modern technol-
ogy. The policy underscores the role 
of research, development and transfer 
of biotechnology to promote produc-
tion and maintain public health and 
environment.

Biosafety Guidelines, 2005 

Giving due consideration to conserva-
tion of environment and biodiversity as 
well as to promoting public health, and 
aiming for developing and extending 
scope of biotechnology, the Ministry 
of Forests and Soil conservation has 
framed Biosafety Guidelines, 2005. 
While assessing any potential risks 
posed by GMos or their products, and 
conducting regulatory procedures, the 

guidelines point out to pay more atten-
tion to the GMo or GMo products than 
to molecular or multi-cellular meth-
odology applied for producing these 
materials. it also points out that step 
by step GMos or their products may 
be released one after another by taking 
due precaution, prior to releasing GMo 
or products thereof. it is to be ensured 
that no adverse effect to the human 
health or environment is observed at 
each stage of the risk assessment. Ac-
cording to the guidelines, if any harm is 
not detected by the release of GMos 
or their products the control on such 
GMos or products thereof may be 
relaxed. it sets out the directives of dis-
allowing the entry of such organisms or 
material in the market unless the field 
test of these materials, developed as 
a result of research and development, 
ensure no adverse effect to the eco-
system and human health.

Agricultural Policy, 2005 

The Agricultural Policy, 2005 has a pro-
vision of regulating GMos, promoting 
the production and use of productive 
hybrid species, developing standards 
for food, controlling its quality and 
certifying the food products. it has also 
provisions of regulating agricultural 
products according to the international 
treaties and agreements as well as to 
the national need. The policy states 
to develop, extend and use suitable 
agricultural technologies by utilizing 
the local potentialities, comparative 
advantage and available special op-
portunities, which will boost agricul-
tural production and productivity, and 
emphasizes on commercialization as 
well as diversification of agriculture to 
increase income generation and addi-
tional employment opportunities.

Gaps and weakness 

in totality, the existing policies, strate-
gies and plans have stressed on mini-
mizing poverty and hunger, regulating 
the use of biotechnology and GMos 
for easy access by people to nutritious 
food and on taking concrete steps in 
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prohibiting the unwarranted entry of 
GMos that may have adverse effects 
on biodiversity. The Seed Policy states 
that GMo seed and plants shall be re-
leased to the public, if the result of test 
of GMo seed and plants shows that 
adverse effect on local living things and 
the environment is not likely to occur.

The cartagena Protocol on Biosafety 
stresses on adopting necessary mea-
sures in order to avoid or minimize the 
adverse effect on the human health, 
biodiversity and environment likely to 
be caused from the use of GMos for 
agriculture, animal husbandry, fishery, 
forestry or processing. The existing 
Seed Policy is focused on seed and 
plants including GMo seed and plants 
to be used for agriculture sector. 

however, the reviewed policy docu-
ment lacks clear provisions on safe-
guarding human health, environment 
and biodiversity from negative impacts 
that may occur during the trans-border 
movement, operation, storage and use 
of GMos produced by using modern 
biotechnology or the materials contain-
ing GMos, and on managing risks 
associated with such materials and 
acquiring public participation in the 
overall aspect of biosafety.

Conclusion
nepal is small and primarily an ag-
ricultural country, but still, there is 
scarcity of food in the himalayan and 
the mountainous regions, where the 
agricultural systems are traditional. 
So, on one hand, it is required to 
increase food production to the extent 
possible in the limited arable land in 
the remote areas, on the other hand 

the threats of potential adverse effects 
on the nepalese territories, agricultural 
system or environment from GMos 
cannot be taken lightly when both her 
big neighbors, india and china, are 
adopting the cultivation of GMo crops. 
hence, there is a great possibility that 
in the name of high yielding varieties, 
seeds with GMos may be imported 
to nepal from neighboring countries. 
Moreover, there is threat of disappear-
ance of local crop varieties through 
cross pollination among GMo crops 
cultivated in bordering india. Simi-
larly, there is high probability that the 
imported processed food items made 
through biotechnology techniques may 
contain GMos. But the country is not 
well prepared to deal with the problem 
of biosafety. So, it requires a well de-
fined system and a set of guidelines 
to monitor and regulate the entry and 
release of GMos in its territory. 

of course, there is a need for a national 
biotechnology coordinating agency in 
nepal. Apart from this, investment is 
needed from public and private sectors 
for research, human resource develop-
ment and infrastructure. Market size is 
small to attract foreign private sector 
investment. hence the country needs 
program and policies for fostering 
and nurturing local entrepreneurship. 
Moreover, we can greatly benefit from 
knowledge and experience of india 
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BioNet Asia Pacific
Bionet Asia Pacific (BnAP) is comprised of industry associations representing the countries and regions in the Asia Pacific region who have 
recognised the benefit of strengthened collaborations in the region and come together to establish a dynamic business and information ex-
change vehicle for the development of regional biotechnology.The creation of this virtual biotechnology marketplace enables Asia Pacific based 
companies to search for relevant partners and has centralised opportunities and strengths from the region into a connected universe. entry into 
this universe allows access to data on Asia Pacific based trade and investment opportunities, partnering needs, product information, company 
profiles, up-to-date contact details. currently ten members sit on the committee with members from Australia, india, republic of Korea, Japan, 
Malaysia, new Zealand, Singapore, Taiwan province of china, Thailand and The United Arab emirates.

For more information, access:

http://www.bionetasiapacific.com


