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Foreword

DR. BEHZAD GHAREYAZIE
Executive Director, Iran Biotechnology Information Center (IrBIC) and
Chief Editor, Journal of Biosafety
ghareyazie@yahoo.com

Islam invites its followers to seek for science and technology from cradle to grave.
Application of scientific innovation for the welfare of human being has been
emphasized in Islam. Ulama or religious scholars from all different sects under Islam
are instrumental to the advancement of science and new technologies in the Islamic
world. Biotechnology and genetic engineering is heralded as the highest levels of
achievement in the field of biology and as the technology of choice for decades to come.
These advanced technologies that have great applications for medicine the
environmental protection, conservation of biological diversity, industry, forensic,
agriculture and attainment of food security, have been endorsed by Ulama in different
Islamic countries.
Steady increase in the hectares of biotech crops or so called genetically engineered
crop plants that has passed the milestone of 148 million hectares at the end of the year
2010, is a scientific and logistic response to the growing demand for quality food and
for securing the “food security”. Islamic countries who are net food importers should
harness the potential of these GM crops. Acceptance of importation of genetically
engineered food commodities such as edible oil, oilseed and cereals from mega biotech
crop countries such as Argentina, Brazil and Canada by Islamic countries like Islamic
Republic of Iran should be considered as the positive attitude of scientists, Ulama and
governments of these countries towards foods derived from genetically engineered crop
plants. Considering the sensitivity of Ulama and the public in Islamic countries to the
“halalness/haramness” of food, it is unlikely that this would be ignored by Ulama when
approving the importation of this type of food. I would rather to consider it as an
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“implicit approval” of genetic engineering as a way of producing halal food. In
particular I would like to emphasize that to the best of my knowledge there is no single
fatwa from any Ulama against genetic engineering per-se or its products.
In spite of these facts there are still some “technophobic” medium level authorities in
some Islamic countries who are opposing the production and commercialization of
genetically modified crop plants. These groups of “intermediary level authorities” have
made several unsuccessful attempts to get fatwa or any statement from Ulama against
agricultural biotechnology or genetic engineering, since in this way they would be able
to justify why they were not productive in this field and why Islamic countries are
lagging behind. They attempt to provide entirely false or at least scientifically
"unjustified" and misleading information to Ulama. This is why the dialogue between
scientists and Ulama is very important. Scientists have to share with Ulama correct and
scientific principles and state of the art achievements in the field of agricultural
biotechnology and need to learn about the principles of “shariah” and Islamic concerns
from Ulama. Organizing the workshop “Islam and Biotechnology: finding a common
language between Ulama and scientists” by Malaysian Biotechnology Information
Center (MABIC), University of Malaya (UM) and the International Services for
Acquisition and Application of Agricultural biotechnology (ISAAA) should be
considered as a big step towards this goal. Biosafety Society of Iran (BSI) has been
supportive to this initiative with great pleasure. To play its role, BSI has decided to
devote a special issue of the “Journal of Biosafety” for the selected papers presented in
this workshop after the regular stringent peer review of the articles. Special thanks to
Ms. Mahaletchumy Arujanan, Executive Director of MABIC, ISAAA, UM and
COMSTECH for the organizing this workshop. BSI considers this initiative as a
beginning of an international constructive dialogue between Ulama and scientists in the
field of biological sciences. The “Journal of Biosafety” could be considered as the
platform and the media for this purpose.
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Foreword

MAHALETCHUMY ARUJANAN
Executive Director, Malaysia Biotechnology Information Center (MABIC)
maha@bic.org.my

The knowledge and communication divide between scientists and ulama is never
acknowledged in the area of emerging technologies such as agribiotechnology. Unlike
dialogues, workshops, and training for scientists and the media, the need to engage
ulama is largely neglected. There are no documented studies in this area as well. This
creates a large void that will lead to many issues and controversies as
agribiotechnology, especially Genetically Modified (GM) crops become part of
mainstream agricultural landscape. This is coupled with the fact that most Muslim
countries are net importers of food and are far from being self-sufficient in terms of
food production. Moreover, Islam places high priority on the way food is prepared in
terms of halal/haram matters.
Therefore, a fundamental understanding of agribiotechnology is important for ulama
as it will enable them to develop fatwa that are based on scientific principles and guided
by religious scripts. The reverse is also equally important, where knowledge on religion
will guide scientists to understand ethical and religious issues that are of public concern.
This understanding and appreciation will ensure the acceptance of agribiotechnology
among the Muslim world and create a healthy and conducive environment for debates
and discussions.
The seriousness of this subject prompted the Malaysian Biotechnology Information
Centre (MABIC) to initiate a workshop between agribiotechnology scientists and
ulama, with the theme – Finding Common Language between Ulama and Scientists.
Scientists and ulama from Malaysia, Indonesia, Bangladesh, India, Philippines,
Pakistan, Iran, and Egypt participated in this workshop.
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The objectives were:
1. To enhance the understanding of agribiotechnology among religious scholars;
2. To create awareness among the scientists on the ethical/cultural implications of
agribiotechnology;
3. To ensure guidelines and policies (e.g. fatwa) related to agribiotechnology;
applications are considered on the basis of proper understanding of biotechnology;
4. To enhance communication between scientists and religious scholars through a
creation of a common language;
5. To encourage religious scholars to play the role of science communicators.
Selected papers from this workshop are published in this special issue of the Journal
of Biosafety after peer review. MABIC would like to express its gratitude to the
Biosafety Society of Iran for its support towards this publication. Special thanks to Dr.
Behzad Ghareyazie, Chief Editor of the Journal. Documentation of these papers is
important for future reference and will serve as a good source of knowledge in this area.
MABIC would also like to express appreciation to our co-organizers and supports –
International Services for the Acquisition of Agribiotech Applications (ISAAA); Centre
for Dialogue and Civilization, University of Malaya; Yayasan Ilmuwan; and
COMSTECH.
MABIC hopes more initiatives will be taken towards bridging scientists and ulama in
the future.
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Opening Keynote
Ethics in Agribiotechnology
Prof. Dr. ROFINA YASMIN BINTE OTHMAN
Undersecretary, National Biotechnology Division (BIOTEK), Ministry of Science Technology
and Innovation Malaysia
yasmin@mosti.gov.my

The meeting today represents the interface between the fundamental and social
sciences a facet of interaction that cannot be underestimated nor undervalued in its
significance towards the advancement of science and technology in any society.
Biotechnology today has been heralded as the technology for the 21st Century, the
new engine for growth or the driver for the “age of biology”. The World Bank estimates
that at least 100 million people have been pushed deeper into poverty by soaring food
costs. The World summit on the food crisis in Rome further emphasized the critical
times we are facing. At the end of the UN led summit, the Secretary General Ban Kimoon urged nations to seize a "historic opportunity to revitalize agriculture" as a way of
tackling the food crisis and warned that food production would have to rise by 50% by
2030 to meet demand. Since then we have also seen how biotechnology has been
heavily promoted as being able to provide a significant contribution to alleviating the
crisis.
More than ever now, the role of science and technological innovation as drivers for
economic change and sustainable development is receiving foremost attention at the
national, regional and international levels as history has shown us that economic
advances are more often than not the results of countries developing and embracing
technological and organizational innovations. Scientifically and technologically
advanced countries have become continuously wealthier, and their rates of growth have
not slowed significantly in comparison to their less technology savvy counterparts. A
commonality between these thriving economies is that they have succeeded in
reinvesting a growing percentage of their gross domestic product (GDP) in further
advancement of research. In this respect we are fortunate that Malaysia has chosen this
path and embedded the process into its development plan at least as a modest
commitment within its budget.
Through the years we have seen that translation of research into new, more efficient
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modes of production has brought dramatic benefits. Technological innovation is
associated with turning scientific knowledge into products and processes: putting new
technologies and their products on the market and incrementally modifying and
adjusting them to respond to socio-economic conditions. In the new millennium the
technologies that nations are now putting much hope and expectation on is of course
Biotechnology. In Malaysia we have captured this effort in a National Biotechnology
Policy in 2006 whose policy statement is “Innovation to create wealth by utilizing and
advancing biotechnology for socioeconomic benefits of the nation in accordance with
established social and ethical norms’
Part of the process of technology transformation involves the process of enculturing
the acceptance of the technology in our community through various mechanisms and
more than any through tangible proofs of success which manifest in measurable outputs
for society. It is projected through this effort that by 2020 at least 5% of the Nation’s
GDP would be contributed by the biotechnology based industries. The heightened
expectation has not come without any reason. The promise of biotechnology for
economic prosperity has been supported by evident successes. In agriculture advances
in biotechnology have resulted in improved research leading to: drought resistant crop
varieties; increased pest and disease resistance in crops and livestock; new, refined
diagnostics and vaccines for livestock diseases as well as rapid propagation of clean
planting material. The recent report on the success of stem cell research in Iran
culminating in the first cloned animal reflects the commitment of its policies to
supporting the development of cutting edge research which has tremendous application
in many areas.
In other parts of Asia there is also now ample evidence to demonstrate the
opportunities offered by biotechnology in developing economies. China and India lead
the way in Asia in the adoption of biotechnology in particular with regards to
agriculture. Both countries are also members of the G8 and among the highest net users
of energy in the world today. Both have committed large amounts of funding to this
technology. As early as ‘80s the Chinese government decided that science and
technology (S&T), especially biotechnology, would be one of the drivers to improve the
agricultural sector, and committed substantial public investments in biotechnology, e.g.
rice biotechnology (mapping rice genome) and rice breeding (to develop hybrid rice
varieties), cotton biotechnology for insect resistance, production of value-added
horticultural crops, and complimentary innovations such as use of nematodes for
biological pest control leading to increased export markets. Recent report cite that
hybrid rice accounts for over 30% of rice in China and over 5 million small farmers are
growing Bt-cotton on 1 million hectares of land. Use of biological control has reduced
pesticide use on cotton by 30% nationally. This has significantly reduced the morbidity
and mortality amongst its farm workers. The country is now moving to the ‘post-Green
Revolution era’ towards becoming an industrialized nation. As has been pointed out
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above, an efficient agricultural sector ensures food security and enables industrial
development. The commitment for developing locally driven technologies is something
that needs to be not only supported by Government policies but it is very important that
local industries put their trust in indigenous research which would ultimately address
local issues more efficiently and economically and most importantly sustainably.
International bodies such as The Food and Agriculture Organization (FAO) continue to
reaffirm its support for the potential of biotechnology to contribute to addressing the
world hunger with increased supply of safe and nutritious food and have given priority
to its enhancement and development.
The organization and many countries worldwide are also aware of that continued
concerns have been raised about the perceived potential risks of agrobiotechnology and
in particular of modified plants or now more popularly known as biotech crops, on
human and animal health and the environmental, and I stress the perceived risks, despite
more than 20 years of evidence to the contrary. This has translated into ethical concerns
on the unfettered adoption of these technologies and perhaps its undesired imposition on
less developed countries and has led to various forms of moratoriums against its
introduction in both developed and under developed economies. The basis of these
concerns may differ significantly from country to country and from culture to culture.
However despite the differences in the reasons for the slow uptake of agriculture
biotechnology in different countries I would like to suggest that the ethical issues that
we face are universal.
The question of the ethics of equitable access for example will continue to be at the
forefront of discussion and remains a contradiction for which no easy answer can be
found for policy makers and regulators. One might however suggest that the final
outcome in terms of tangible benefits to society in general may arguably mitigate the
need for direct benefits.
The issue of risk is yet another that will cross ethical boundaries and continue to be
debated as new technologies are introduced at rates much faster than ever experienced
before. The necessity of keeping up with newly emerging technologies have meant that
policy makers have to be constantly vigilant to anticipate potential issues that may arise.
The issue of risk however has been aggressively addressed in the public eye resulting in
a view that may be less popular with the industry, but has been generally adopted where
biotechnology applications, and particularly the use of GMOs, must be therefore
accompanied by a systematic risk assessment and management. A science-based, caseby-case evaluation system has been adopted by most countries wishing to utilize these
technologies. These assessments are set to objectively determine the benefits and risks
of each individual GMO prior to its release, and determine the best strategy to manage
them. The significance of such introductions of such policies has its potential biggest
impact in building consumer confidence in the new technologies and should be viewed
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as an advantage to the industry.
The consumers’ primary concern about GMOs is food safety and one has to accept
that past experiences with food problems such as allergens, pesticide residues,
microbiological contaminants and, more recently, BSE, Avian and Swine Influenza
have and continue to cause consumers rightly or wrongly to be increasingly concerned
about food safety and to be particularly wary of the safety of foods produced with new
technologies which have through unfortunate associations been implicated in the minds
of the public.
In order to address the perceived safety issues of modern biotechnology, for humans
and the environment National Biosafety Systems have been put in place, consisting in a
system of legal, scientific, technical, and administrative mechanisms. In Malaysia while
we are actively engaging in the new technologies we have to this end also taken the
proactive stand of introducing regulations in the form of the Biosafety Act 2007 to
ensure that the public and environmental interests are not compromised. Looking to the
future, it would be useful if there were regional harmonization of biosafety standards,
regulations and guidelines to foster better use of resources amongst countries which
would selectively promote and encourage mutual acceptance of safe modified
organisms and the products derived from them thus ensuring that the public would be
able to benefit from this technologies in the shortest possible time.
Ethical Issues of domination and neo-colonialism will constantly surface as we
accept that many of these technologies have developmental costs that can only be borne
by more developed nations or large multinationals. This could to be addressed by the
collective development of indigenous technologies perhaps through cooperative
agreements between less developed countries and perhaps this could be a focus of
dialogue amongst Islamic countries.
The current environment of polarized opinions on the ethical issues surrounding the
adoption of these technologies really requires an open dialogue amongst stakeholders.
To achieve a consensus, objective, unbiased information should guide this dialogue
hopefully to overcome the fact that more often than not in these debates border lines
between ethics, science, marketing, public relations and activism are becoming
increasingly blurred. In this respect scientists themselves have to play a more active and
central role in not just in disseminating but in communicating correct and current
information to the public. Communication again has to be done correctly and in the
context of the receiving public.
Biotechnology is of course not the only answer for many countries and many of these
include less developed Islamic countries such as those in Africa and parts of Asia which
still have to address the main reasons for poverty, such as weak infrastructure,
governance and unfavorable terms of trade. At least not the large-scale and “high-tech”
applications of biotechnology, often presented by western proponents of biotechnology
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as blanket solutions to the worlds food problems. For instance it may be ethically and
economically more appropriate to see how biotechnology can contribute to small-scale
farming through indigenously developed biotechnology which addresses the real
problems of smallholder farmers. Technologies which allow for the growth of crops in
marginalized soils such as drought prone or high salt areas would immediately create
opportunities for many poor communities to participate in producing their own food
thus creating more sustainable economies.
Other issues include: lack of defined and proactive policies; lack of human and
financial resources; lack of public and private investments at levels that can make a
difference; the absence of systems for the delivery of technologies to potential users;
lack of awareness, leading to misconceptions about the potential of, and risks posed by,
biotechnology.
One of the keys to success would be to focus on improving skills in solving existing
and new problems, putting a premium on continuous learning. Application of
knowledge through new technologies will provide opportunities for improving
developing country economies and the well-being of the people, and offer a means for
increasing agricultural production, improving human health, and addressing
environmental degradation. In this way it will create economic competitiveness which
will in turn enhance industrialization. These benefits of course can only be achieved if
countries not only formulate appropriate policies to facilitate the development and
utilization of requisite human and financial resources and build appropriate
infrastructure and functioning support institutions. It also requires the buy in of all
stakeholders to the new technologies on offer.
Coming back to the scope of this workshop much has been said and debated about
the compatibility of Islam and biotechnology and I believe it is generally accepted
through various discourse of Islamic scholars from various countries that Islam is not in
contradiction to the development of biotechnology if the technology is employed to
improve human health and lifestyle without any negative implications to either humans
or his environments. The concerns of the Islamic public I believe reflect the concerns of
all of society and can be captured in most arguments or discourse on the ethics of
biotechnology. Much debate has also been focused on the need to bridge the
communication gap between Islamic scholars and scientists. We need to look in depth at
Islamic perspectives regarding the issues, the teaching of the Prophet S.A.W. and the
Islamic guidelines with regards to biotechnology. The main source of hukm (legal rules)
in Islam is the holy al-Qur’an, al-hadith (tradition of the Prophet S.A.W), consensus
and analogy. However, if the problem is not covered textually, the principle of
maslahah (public interest) may be applied onto the matter. This principle of maslahah is
based on the principle of avoiding harm and promoting interest which needs to be
practiced within prescribed guidelines.
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Finally I might like to suggest that a stumbling block to the development of
biotechnology in many countries including many Islamic countries is the lack of a
proper legal framework in areas such as Biosafety, intellectual property and Bioethics.
Perhaps it could be suggested from a practical point of view that ethics in
biotechnology in the context of the Islamic world be always considered on a Situationbased context which is a broader perspective that takes into account other factors such
as time, place and culture and concentrates on communication, consultation and
sensitivity taking into account also that the field and applications of biotechnology are
very broad. This could be the most suitable approach taking into consideration the
diverse cultural and religious norms practiced in the different countries. This could be
implemented through statutory or non-statutory instruments that could provide guidance
and perhaps even set standards in an Islamic context for the ethical behavior of
scientists and others using biotechnology in a particular setting. To this end there would
be a need to identify gaps in the current scenario to develop a map of existing
instruments that provide ethical guidance and governance. Stakeholder meetings should
then be held to develop strategies to address any gaps. This could then manifest in a
consultative framework that would use international bioethical principles as a first step.
Then to extend the framework to include individual researchers and industry scientists
and cooperation with relevant International, National and Professional bodies using a
stakeholder consultative approach. Finally the outcome may be to formalize governance
in the form of an International Islamic Bioethics Committee or Council which would
then be able to explore pluralistic options for a general ethical framework to guide
ethical activity in the whole biotechnology value chain and to develop a knowledge base
to disseminate information to all stakeholders at all appropriate levels.
At the end of the day from the outset of any discussion on biotechnology we must
always put into perspective what biotechnology is. It should be stressed that
biotechnology should be clearly viewed as merely a technological based tool albeit a
powerful one that humans have themselves developed through trial and error and
scientific effort primarily to address societal problems and needs. Humans have used
technology in efforts to make their lives easier and better for thousands of years, and the
ethical principle of beneficence argues that we should continue to make life better using
the best possible approaches available to us. Following this we have to take cognizance
of the fact that biotechnology is yet another enabling process which may allow us to
fully utilize and exploit knowledge in the life sciences towards the betterment of society
and to fulfill its growing needs in the 21st century and beyond.
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Abstract
Agricultural biotechnology is a rapidly growing technology that has attracted the
attention of Islamic countries that are heavily dependent on imported food commodities
from mainly countries that are major producers of genetically modified (GM) crop
plants. More than 148 million hectares of GM crops in 29 countries were planted around
the world at the end of the year 2010. Rapid growth of this technology is associated
with some ethical, trade and economic, social, and religious concerns. These concerns
have fuelled vigorous debates among various stakeholders. One of the most sensitive
issues for Muslims who constitute more than 26% of global population is the
halal/haram issue. Although, there is no single fatwa against the application of genetic
engineering for agriculture in the Islamic world, possible usage of porcine DNA in
genetic modification has become a major juridical deliberations among ulama, in spite
of the fact that it is not being used currently. Therefore, it is instrumental that
developments in biotechnology are openly discussed among the ulama and scientists to
create awareness on these issues in order to gain the trust and confidence of the
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stakeholders involved. Religious authorities (ulama and Mufties) are considered as one
of the key stakeholders particularly in Islamic countries. Although we conclude that
Islamic countries are eager to accept foods derived from modern biotechnology as
"halal food", but attempts made by anti-biotechnology activists to play up the religious
emotions necessitate dialogue among all stakeholders including scientists and ulama.
This paper, attempts to describe the necessity of communicating agribiotechnology to
Islamic scholars (ulama). Understanding modern biotechnology by Muslim scholars and
the principles of Islamic law (Shariah Principles) by scientists are of paramount
importance for the success of this technology in Islamic world. Basic knowledge on
modern biotechnology will enable ulama to make informed decisions when developing
fatwa (Islamic law).

Key words: Islam, Ulama, Agribiotechnology, GM crops, Communication, Halal food.

potential, this sector is also clouded
with controversies as it involves ethical,
trade and economic, social, and
religious issues. These controversies
have fuelled vigorous debates among
various stakeholders namely scientists,
policy makers, politicians, members of
the
media,
general
public,
nongovernmental
organizations
(NGOs), and also religious authorities.
Thus,
it
is
instrumental
that
developments in biotechnology are
openly
discussed
among
the
stakeholders and efforts to create
awareness on these issues are
undertaken so it can gain the trust and
confidence of the stakeholders involved.
Religious authorities are considered
as one of the key stakeholders
particularly in Islamic countries. In this
paper,
communicating
agribiotechnology to Islamic scholars
(ulama) is discussed as more than one

INTRODUCTION
Biotechnology is a rapidly advancing
technology with the global value of
biobusiness estimated at US 9,776.3
billion (10). Agriculture is one of the
biggest beneficiaries of biotechnology
and the scope it occupies in today’s
agriculture sector is immense. It plays a
significant role in meeting the global
demand for food, feed, fibre and fuel.
Genetically modified (GM) crops can
play an important role by contributing
to food security, self-sufficiency of a
nation and in alleviating poverty among
the poorest farmers in the world. More
affordable food can be produced by
increasing productivity per hectare and
decreasing
cost
of
production.
Economic gains of US$51.9 billion has
been recorded during the period 1996 to
2008 (6). In spite of its tremendous

16

"Arujanan et al.; Communicating Agribiotechnology: Bridging The …"

fifth of the global population are
Muslims and they form the bulk of
importers
of
agribiotechnology
products. As Islam emphasises greatly
on the way food is prepared and it is
governed by Islamic law (Shariah
Principles), it becomes important for
ulama to understand the fundamentals
of modern biotechnology. Basic
knowledge on modern biotechnology
will enable them to make informed
decisions when developing fatwa
(Islamic law).
It is the responsibility of scientists to
ensure all stakeholders have a strong
understanding and knowledge of
science that will help us cope with the
rapid advancement in this field.
However, engaging ulama possesses
some unique problems as religious
issues are often perceived to be
sensitive. Moreover, much has been
discussed on issues related to
communicating biotechnology to other
stakeholders such as the media and
general public, with a serious void in
the case of ulama. This communication
and
knowledge
divide
between
scientists and ulama must be bridged.
THE
GLOBAL
STATUS
AGRIBIOTECHNOLOGY

developments of agribiotechnology.
Genetic modification of plants is not
new and has been part of farmers’
lifestyle since time immemorial. Plants
have been genetically modified to
improve its quality in terms of size,
nutrition, yield, taste, and resistance to
diseases and pests. Before modern
biotechnology was employed to conduct
genetic modification, conventional
breeding techniques were used which
resulted in changes in the genome and
physical characteristics of the crops.
With GM technology, crops are being
altered at molecular level to develop
beneficial traits both to farmers and
consumers. Though, this technology has
drawn some criticism, several countries
(both developing and industrialized
countries) have adopted the technology
and are benefiting from it.
GM technology has been used to
produce a variety of crop plants to date,
primarily with “market-led” traits, some
of which have become commercially
successful. Developments resulting in
commercially produced varieties have
centred on herbicide tolerance, pest
resistance, improved yield, and better
keeping quality. GM crops proved to be
the fastest adopted crop technology with
an 80-fold increase in hectarage from
1999 to 2010. More than 148 million
hectares of GM crops were planted
around the world (Figure 1) compared
to 134 million hectares in 2009. The
number of countries growing GM crops
is steadily increasing and has stood at
29 by the end of the year 2010 (6).
GM technology has not only
revolutionized agriculture, but it is also

OF

Agribiotechnology is one of the key
areas on biotechnology as food security
and sustainable agriculture practices
play an important role in achieving
United
Nations’
Millennium
Development Goals (United Nations,
2000). Modern biotechnology or GM
technology plays a pivotal role in the
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creating a big impact on the way
pharmaceuticals are being developed.
Plants are now transformed into
biofactories where genes responsible for
the production of certain hormones,
vaccines
and
other
metabolites
(collectively referred to as plant made
pharmaceuticals
or
PMPs)
are
transferred into plants that enable them
to produce these compounds. PMPs can

then be extracted, purified and
standardized for clinical uses.
With impact of biotechnology in this
area and the role it plays in food
production and drug developments,
ulama need to be well-informed on the
technology to enable them to make
decisions on the permissibility of the
technology and its products among the
Muslim community.

Figure 1. Biotech Crop Countries and Mega-Countries, 2010 (James, 2010).

the public on science and technology:
combating obscurantism; satisfying the
public’s curiosity and appetite for
knowledge; fulfilling a universal need;
keeping the public up-to-date with
respect to constant scientific progress;
or informing citizens in order to enable
them to exercise their rights. The same
reasons can be applied for ulama. In the
Islamic world, ulama play an important
role as communicators, educators and

THE
NEED
FOR
COMMUNICATION
BETWEEN
SCIENTISTS AND ULAMA
The importance of communicating
science and technology to the public in
an engaging and relevant way is
generally acknowledged (7; 11).
Bensaude-Vincent (2001) cites the
following as reasons for reaching out to
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decision makers. They are also seen as
very credible source of information.
Thus, this group needs to be well
informed on the issues related to GM
technology; its potential; human, animal
and
environmental
safety,
socioeconomic impact; and ethical
considerations.
The role of ulama is to extract the
principle or "hukum", while the
believers will be responsible to test the
conformity of the subject in question
with the hukum. As an example, this is
the responsibility and authority of
ulama to extract and let the Muslims
know that drinking alcohol is haram
(not permissible). But whether a liquid
in hand or a drink in the market is halal
from this point of view (not containing
alcohol), is not under the authority of
the ulama and is a scientific subject and
is up to the Muslim consumers to verify
that. This example shows the necessity
of a comprehensive dialogue between
ulama and scientists before issuing a
fatwa on the haram status of any food
or food ingredient. The fatwa or hukum
about the principle of halal food has
already been released during the history
of Islam. To date, no fatwa is being
issued on the principles. What is usually
issued in these days is to determine
specifically if a given food or group of
foods are in conformity with the halal
criteria or not. Ulama therefore need
continuous consultation with scientists
of the given field to have any say in this
regard. Without a clear understanding of
the technology, any fatwa or hukum will
be error prone and will affect the trust
of people on ulama and/or to the

technology in question. As an example
there is a principle hukum that under
normal situation, any food containing
any trace of haram animal or halal
animal that has not been slaughtered
according to Islamic procedure, should
be considered haram. But whether a
transgenic crop plant (e.g maize)
improved using a gene from an animal
source (e.g a horse) does really contain
a "physical gene" from horse or not,
requires comprehensive understanding
of the technology of genetic engineering
of organism in question. There are
several questions that require answers
before any conclusion is made on the
halal/haram status of these types of
products that include but are not
restricted to the following questions:

Is the gene extracted from the
horse or the gene was artificially
(chemically) made where there is no
present of animal entities (laboratory
made synthetic genes)?

In case where the gene
transferred to a maize cell is isolated
from a horse, then is that copy of the
physical gene lost during the cell
multiplication and plant regeneration or
that single cell (containing the original
horse made gene) is lost during the
early stages of the program and what
remains is the gene that is produced
from readily available nutrients in the
soil?

Was the gene isolated from
halal part of the animal or was it
isolated form a dead animal that was not
slaughtered properly?

Is there any verifiable evidence
that the procedure or the final product is
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dirty (not tayib) or harmful for human
being, animal and/or the environment?

If the answer to the above
question is positive, then is the harm
lesser or larger than the harm caused by
the current technology that will be
replaced by transgenic technology?
Answers to these questions will
definitely influence the ulama issuing a
fatwa or trying to extract a new hukum.
For example if the answer for the first
question is that the gene was chemically
synthesized from halal ingredient, then
there will be no doubt that the final
product containing that gene should be
considered halal. This is why we
emphasize on the necessity of direct
face to face dialogue between scientists
and ulama. Picking up terms from
scientific literature and drawing
conclusions will be wrong and seriously
error prone. Scientists (as well as
ulama) have their own specific pool of
epithets, terms and words that are best
understood only by them. The others
may have different understanding from
the same terms. One of these specific
terms that is not well understood by the
public is the term "gene transfer".
Scientists do know that there is no gene
in the final transgenic crop plant in the
market that is "transferred" from any
source. All the genes inside a given
transgenic plant are produced by the
plant itself from the very same source
which is the nutrients found in the soil
or are provided by the farmers.
A large number of Muslim countries
are also parties to the Cartagena
Protocol on Biosafety (CPB) which
urges parties to promote and facilitate

public awareness and participation.
Article 23 under this Protocol requires
parties to consult and inform the public
on activities related to GM crops.
However, biotechnology still remains in
the domain of scientists and there are
many missing links to accomplish the
obligations to the CPB. Scientists,
regulators and policy makers must
develop messages, information and
communication strategies that addresses
scientific and ethical issues including
issues related to the religious believes.
These messages must be passed down
to the general public and ulama can
form a powerful link between
communicators and the general public.
The scientists, on the other hand,
need to understand the ethical and
religious issues so they comply with the
social norm and religious fatwa. This
will create trust among the public and
market acceptance. Hence, continuous
communication between scientists and
ulama is crucial. Deliberations between
scientists and ulama on ethical and
religious concerns should be based on
scientific facts and religious principles.
As all Muslim countries uphold strong
religious values and principles, and at
the same time promote the development
of technology for the prosperity of the
nation, concerns should be carefully
studied and weighed to ensure that the
benefits of the technology is harnessed
without compromising religious values.
THE IMPORTANCE OF HALAL
AND HARAM ISSUES TO MUSLIM
Halal (permissibility) and haram
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(non-permissibility) issues are very
important to Muslims. It is the religious
obligation of Muslims to ensure that
their food, drink and livelihood are
halal and obtained from halal sources.
The halalness of food and drink
consumed, in particular, is a very
sensitive issue for Muslims. In verse
168 of Surah al-Baqarah, it is stated
thus, “O ye people! Eat of what is on
the earth, lawful and good; and do not
follow the footsteps of the Evil One, for
he is to you an avowed enemy.” The
Holey Quran uses the term halalan
tayyiban which is translated into
“lawful and good”. In other words,
there are two criteria that are
emphasized in Islam, with regard to
food. Firstly, the food consumed must
be lawful and permissible from the
perspective
of
Islamic
shariah.
Secondly, the food consumed must be
of good quality (8).
Most Muslim jurists do not advocate
a ban on the use of genetic engineering
on plants and animals. In this regard, it
has been noted by Bouzenita (2010) that
increasing agro-economic production
and “improvement of the kind” is
praised and presented as the benefits of
genetic engineering. Bouzenita (2010)
also highlighted the statement issued by
the Islamic Fiqh Academy which said
that, “It is legally permissible (in Islam)
to make use of the techniques of cloning
and genetic engineering in the fields of
bacteria and other microbiological
organisms as well as animals and plants,
in the framework of the Islamic legal
(shar`i) rules, in what realizes benefits
and turns away harm”. On the other

hand, studies show that almost all
Muslim countries are involved in
research and development using
biotechnology and genetic engineering
for agricultural purposes (5). The same
study shows that most Muslim countries
import and use considerable amount of
genetically
modified
commodities
produced elsewhere.
In the light of rapid advancements
made in the field of agribiotechnology,
there is an increasing need to engage
ulama in looking at issues that may
arise from this field. To this end, ulama
must be active partners in discussions
on
issues
pertaining
to
agribiotechnology, and consequently act
as communicators to the masses on
these matters. From the Islamic
perspective, a person is required to
follow Islamic legal rules in every
action that he/she takes. This includes
research, production and consumption
of genetically-modified food as well as
to any other human activity. At the
same time, it is equally important that
ulama be proactive by identifying
issues,
following
scientific
and
technological progress, and more
importantly hold discussions with the
scientific community so that a thorough
understanding could be established. In
ensuring that all actions are done
according to the Islamic teaching, the
role of ulama is no doubt important.
THE CHALLENGES
Some of the challenges in bridging
the communication and knowledge
divide between scientists and ulama

21

“Journal of Biosafety; Volume 3, Number 3, Spring 2011”

include:
1. Deriving to consensus is
difficult as ulama come from different
schools of thought. Even within a
country (at least in some countries),
fatwa can come under the jurisdiction of
the state and not the federal
government.
Achieving
global
harmonisation is a big challenging as
there are bound to have variations in the
way the shariah principles are
interpreted. In some other countries
Mufties are independent and can issue
somehow
contradicting
fatwas.
However, this has not been observed on
the
permissibility
of
genetic
engineering, that indicates there is a
consensus among Mufties on the
permissibility
of
agricultural
biotechnology and genetic engineering.
2. In some instances, scientists and
ulama are not used to talking to each
other and there is a big communication
and knowledge divide between these
two groups. Efforts to bridge this barrier
is least attempted. This is in contrast to
extensive dialogues carried out between
scientists and the media.
3. In some instances there is lack
of eagerness and efforts to communicate
with each other among the two groups:
scientists and ulama. Both groups have
not shown keen interest to have
fundamental knowledge in each others’
subject matter.
4. There is a serious lack of
research and data on the level of
interest, knowledge, the perception of
biotechnology and their role as science
communicators among ulama.
5. There is a lack of experienced

science communicators to mediate the
dialogue between the two groups. This
is crucial as it involves sensitivity and
sessions could be very tensed if not
moderated well.
CONCLUSION
Acceptability of genetic engineering
and foods developed through modern
biotechnology among Muslim countries
does not eliminate the need for dialogue
between ulama and scientists on these
issues. The demand for sound scientific
information and public participation in
agribiotechnology will see a rise as this
field advances very rapidly. The need to
address public concerns is even more
urgent when religious and ethical issues
are of paramount importance and where
these sensitive issues may be abused by
some anti biotechnology activists with
different objectives. This is the case for
all Muslim countries. This fact, coupled
with the fact that most Muslim
countries are in need for the technology
as they are far from being self-sufficient
in terms of food production are also
serious challenges in the agriculture
sector.
Ulama should be seen as powerful
science communicators who could play
an effective role in creating awareness
and dispelling public concerns on the
legitimacy
of
agribiotechnology
products in terms of religion.
Nevertheless, there is insufficient effort
in engaging them for this purpose.
Interaction between scientists and the
media (4; 9) should be emulated to
build working relationship between
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scientists and ulama. There are hardly
any studies so far on ulama as science
or biotechnology communicators. This
area merits extensive research, so the
communication and knowledge divide
between scientists and ulama can be
bridged.
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Abstract
An introduction to agricultural biotechnology and its benefits for developing
countries are elaborated. Global status of agricultural biotechnology with emphasis on
the growth in area under the transgenic crops is reviewed. Status of modern
biotechnology in Islamic countries is presented. This review shows that almost all
Muslim countries are involved in one way or another in research and development on
agricultural biotechnology. However, so far only four Islamic countries (Iran, Pakistan,
Egypt and Burkina Faso) have been able to commercialize any transgenic crop plants.
Status of modern biotechnology in Argentina as an example of a non-Muslimdeveloping country is reviewed. Biosafety and religious concerns related to the
application of modern biotechnology are elaborated. Finally, attempt to extract Islamic
view on the application of modern biotechnology from Holly Quran is made. It is
concluded that Islam not only permits but also in some cases urges and even obliges the
application of modern tools of science and technology including genetic engineering for
the improvement of human livelihood and welfare.
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considering the limited land and water
available in particular for the
developing countries, from where this
food will be produced?
New varieties of crops introduced in
Asia between the 1960s and the 1980s
increased crop yields significantly,
allowing agriculture to provide food and
work for a growing population, and
reduce
poverty.
However,
the
improvements in crop yields achieved
then have now slowed down.
Additionally, benefits of the Green
Revolution failed to reach Africa.
Up to 30% of the foods are lost
during its production steps (due to both
biotic and abiotic stresses). A quarter of
the foods produced in developing
countries are lost in the post-harvest
only (11).
“Biotechnology provides powerful
tools for the sustainable development of
agriculture, fisheries and forestry, as
well as the food industry. When
appropriately integrated with other
technologies for the production of food,
agricultural products and services,
biotechnology can be of significant
assistance in meeting the needs of an
expanding and increasingly urbanized
population in the next millennium”
(12).

INTRODUCTION
One in five people in the developing
world is chronically undernourished.
About 12 million children die every
year of which 55% equal to 6.6 million
children are dying of malnutrition.
In 1996, the United Nations
Millennium Development Goals was
approved by heads of states and
governments at the World Food Summit
(WFS). They pledged to reduce hunger
by half by the year 2015. This means
that the world leaders have accepted to
let several hundred millions of people
die of hunger even after the target year
of 2015. As of 2004, there are over
eight hundred million people who are
malnourished. Malnourishment is not
restricted to children. More than 777
million people in developing countries,
including one third of the population of
sub-Saharan Africa, are undernourished
(10).
Over one billion people, almost all in
developing countries, survive on less
than US $1 a day. Over half of these
people depend primarily on agriculture
for their living. There are approximately
817 million small-scale subsistence
farmers in developing countries. Except
in the rich oil producing countries
across the Persian Gulf, the poverty and
hunger situation particularly the
production of agricultural commodities
follow a similar trend.
It is estimated that the global food
production needs to be tripled before
the year 2050 to keep the hunger and
poverty at today’s status. But

WHAT IS BIOTECHNOLOGY?
Biotechnology is a general term used
for many different technologies and
applications
involving
leaving
organisms or parts of living organisms
(such as organs, tissues and cells or
even sub cellular organelles) for the
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production of products and or services
for the improvement of human welfare
and life standards.
The Convention on Biological
Diversity (CBD) defines biotechnology
as: “any technological application that
uses
biological
systems,
living
organisms, or derivatives thereof, to
make or modify products or processes
for specific use”. When interpreted in
this broad sense, the definition of
biotechnology covers many of the tools
and techniques that are currently used in
agriculture and in food production. That

includes agronomy, horticulture, animal
husbandry, soil microbiology, tissue
culture etc. Based on the drawings
discovered from ancient Egypt and Iran,
one can conclude that Biotechnology (in
its broad definition) is not a new
technology. They were familiar with
fermentation technology since several
thousands of years ago and knew - as an
example - how to use yeast for bakery
and run breweries (Fig. 1). Agricultural
biotechnology, in its broad sense has
been around ever since farming was
practiced for food production.

Figure 1. A model of a bakery, Asyut, Egypt, Middle Kingdom, indication that
Egyptians were able to use microorganisms to make products for human
consumption 2040-1782 BC.

Source: http://www.google.com/search?sourceid=navclient&ie=UTF8&rlz=1T4ADRA_enMY354MY354&q=Biotechnology+in+ancient+egyptian
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WHAT
IS
BIOTECHNOLOGY?

MODERN

in agriculture such as genetically
modifies (GM) crop plants have become
the target of a very intensive debate. It
should be emphasized that other
biotechnologies in agriculture (such as
application of molecular markers in
plant breeding, tissue culture, and
microbiology are very important
technologies that can help in food
production and increase the food quality
and quantity. However, due to its
exceptional power and the ongoing
debate, this manuscript will deal with
modern biotechnology only.

Modern Biotechnology is a specific
field of biotechnology that covers
“genetic engineering” and “cell fusion
from different taxonomical families”.
Cartagena Protocol on Biotechnology
(CPB) defines Modern Biotechnology
as: “the application of: a) in vitro
nucleic acid techniques, including
recombinant deoxyribonucleic acid
(DNA) and direct injection of nucleic
acid into cells or organelles, or b) fusion
of cells beyond the taxonomic family,
that overcome natural physiological
reproductive or recombination barriers
and that are not techniques used in
traditional breeding and selection”. This
definition is widely used in other
protocols and instruments such as
Codex Alimentarius and ISO.
While there is little or no controversy
about many aspects of biotechnology
and its application in its broad sense,
Modern Biotechnology and its products

HOW CAN BIOTECHNOLOGY
HELP? A CASE STUDY: INSECT
RESISTANT GM RICE IN IRAN
Table 1 compares the import of rice
during four decades (1961-2000) among
China, India and Iran. It indicates that
while Iran was not a very important rice
importing country, is now importing
more than a million metric tones of
polished rice every year.

Table 1. Polished rice imported by 3 Asian countries since 1961 (1000 metric tones).
Year
1961
1966
1971
1976
1981
1986
1991
1996
2000

China
118.4
53.5
‐‐‐
126.3
285.7
326.0
145.9
765.1
244.47

India
737.7
995.0
534.1
414.6
51.6
21.1
12.1
0.0
13.2
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Iran
11.3
28.5
60.5
260.0
586.6
474.7
630.3
1150.0
1129.5
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This is partly because of the land an
in particular the water shortage for
agriculture in Iran. Iran grows about
600.000 hectares of rice per year.
Eighty eight percent of the chemical
insecticides used in the country are
devoted for rice “stem borer” only (4).
This leaves serious negative impact on
the safety of the environment and
human health. Residual levels of these
harmful insecticides have always been a
safety concern for the consumers. There
is no resistance source against stem
borers in 120.000 rice germplasm
collected and so far tested for resistance
at the International Rice Research
Institute. Genetic engineering was
therefore used as an approach to deal
with this problem. In the year 2004
coinciding with the international year of
rice, Iranian government officially
released an insect resistant rice line as
the country’s first transgenic crop plant
(3) This transgenic rice (line # 827;
cultivar Tarom Molaii); containing a
synthetic cry1Ab gene under the control
of a green tissue specific PEPcarboxylase promoter, was developed in
collaboration with the International
Rice Research Institute (15, 1).
Biosafety studies and risk assessment
conducted prior to the environmental
release of this plant included the
comprehensive
molecular
characterization of the transgenic plant,
establishment of substantial equivalence
of the GM rice with its parental
conventional cultivar, nutritional and
biochemical compositional analysis,
animal feeding trials, five years of filed
trials to study the insect resistance and

agronomic characteristics at field
condition, insect bioassays on four
lepidopteran insect pests (Chilo
suppressalis, Scirpophaga incertulas,
Cnaphalocrocis medinalis and Naranga
aenescens), and environmental studies.
Several studies were conducted to
address the environmental concerns
related to the release of this Bt rice.
These studies included the assessment
of the risk of gene flow and generation
of “super weeds” in Iran environment,
the possibility of generation of target
insect resistance to the introduced
protein, assessments of the effects on
soil micro organisms, and the effect of
GM rice on non-target organisms.
Results indicated 1) the stability of
transgene and its expression over more
than 16 generations, 2) its efficiency as
a “high dose” plant in causing 100%
mortality on the tested lepidopteran
insects; 3) the absence of Cry1Ab
protein from root, pollen and any tissue
other than green tissue and hence no
negative effects on soil microorganisms and pollinators; 4) low
possibility of gene flow, because of the
absence of wild rice of Oryza genus
from the Iran environment, and 5) no
adverse effects on non-target organisms
in particular Andrallus spinidens a
predator of Naranga enescense and on
Trichogramma brassicae a parasitoid of
Chilo suppressalis eggs since no live
larvae was found to lay eggs after the 1st
and 2nd instar larvae fed on transgenic
rice.
Farmers’ acceptance of this biotech
crop plant in Iran was good since the
seeds were distributed at no extra cost
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compared to the traditional seeds and
saved them the cost for chemical
insecticides and their application. It is
estimated that full commercialization of
Bt rice in Iran will result in the
significant increase in the yield and
production of rice, significant reduction
in the price of rice production due to the
savings in the application of chemical
insecticides
and
labor,
reduced
importation of rice and increased safety
of the environment due to the reduced
application of synthetic chemical
insecticides. In 2008 over 30.0 million
hectares of transgenic crops were insect
resistant. Limited amount of disease
resistant crops (virus resistant papaya
and virus resistant squash) were also
commercialized (18).
There are several more transgenic
plants with different improved traits in
pipe line, waiting for the approval.
These include but are not limited to
transgenic insect resistant cotton, potato
and sugar beet and drought and cold
tolerant lentil and chick pea.
Socio-economic
impact
of
introduction of Biotech crops in
developing countries.
There
are
numerous
studies
indicating that the introduction of
biotech crops have positive socioeconomic impact on the introduced
societies in particular in the developing
countries.
Socio-economic
considerations of the impact of Living
Modified Organisms (LMOs) were one
of the issues in the agenda of the 4th
meeting of the conference of the Parties
serving as meeting of the Parties (12-16
May, 2008, Bonn, Germany). This

meeting considered a synthesis of views
concerning socio-economic impacts of
LMOs submitted by governments and a
few non-governmental organizations.
This synthesis covers the most
comprehensive officially expressed
concerns about the socio-economic
impacts of LMOs and can be found
from the web site of the convention on
biological diversity in the document
UNEP/CBD/BS/COP-MOP/4/INF/1.
This review indicates that in general the
socio-economic benefits and positive
impacts of using LMOs are significantly
outweighed the “potential” and
“speculated”
negative
impacts
expressed in particular in some of the
non peer-reviewed articles. These
positive impacts are reflected in the
continued increase in the global area
under the cultivation of GM crops since
their introduction in the year 1996.
It is estimated that with the
introduction of insect resistant soybean
in Argentina between 1996 to 2005,
more than one million new job
opportunities were created which
accounts for 36% of the total job
created in this country in the same
period of study (25). Other researchers
have come to the similar conclusion (6).
Herbicide tolerance (HT) is another
trait of interest for farmers and
agronomists. Herbicide tolerant crops
are grown both in developed and in
developing countries. For example,
more than 90% of soybeans grown in
Argentina are Herbicide tolerant.
During the last decade, agricultural
production in Brazil increased in a
consistent way. This increase was based
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on the technological development,
above all on the introduction and
commercialization of Biotech crops. As
a result, although the cultivated area
with the main grains in the country
grew 1.1% a year from 1990/91 to
2006/07 the net production of main
grain products increased at a higher rate
of 4.5% a year (13).
Positive socio-economic impact of
commercialization of Biotech crops has
also been reported for the case of

Philippines (5), India (2), China (17)
and Australia (9).
GLOBAL STATUS OF BIOTECH
CROPS
International Services for the
Acquisition
of
Agri-biotech
Applications (ISAAA) monitors the
development and commercialization of
the biotech crop all over the world.
ISAAA has provided thorough annual

Table 2. Global status of commercialized biotech crops (James 2010)*
Growing area devoted for Biotech crops
“traits/hectares” **
No. of countries growing Biotech crops
No. of developing countries growing Biotech crops
No. of Islamic countries commercially growing GM
crops*
No. of different Biotech crops
No. of traits
No. of farmers elected to grow Biotech crops
Economic gain at the farm level during 1996 to 2009
Global value of the biotech seed market in 2010

More than 148 million
hectares
More than 205 million
hectares
29
19
3
12 **
Several
15.4 million
More than US$ 65 billion
US$ 11.2 billion

* Biotech rice commercially grown in Iran and China are not included in this table.
** Trait/hectares are the total hectares under the cultivation of different transgenic traits.
reviews of this development during
the last decade. These annual reviews
that are usually known as “Global
Status of Commercialized Biotech/GM
Crops” are widely distributed and
trusted. It is estimated that more than
500 million people receive these
reviews in more than 46 languages.
Table 2 is drawn from the latest review

made by ISAAA (19).
The impressive contribution of
biotech crops to sustainability was also
reviewed by James (2008). According
to this review Biotech crops have so far
contributed to: 1) Food, feed and fiber
security including more affordable food
(lower
prices);
2)
Biodiversity
conservation; 3) Alleviation of poverty
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and hunger; 4) Reduction of
agriculture’s environmental footprint; 5)
Help mitigation of climate change and
reduction of greenhouse gases; 6) More

cost-effective production of biofuels;
and 7) Sustainable economic benefits
worth US$50 billion from 1996 to 2008.

Figure 2. Global area under the cultivation of transgenic crops from 1996 to 2010 (James,
2010). Three Islamic countries (Egypt, Pakistan and Burkina Faso) are shown in this figure
among the other 29 biotech crop producing countries.

The continued adoption of biotech
crops
reflects
the
substantial
improvements in productivity, the
environment, economics, health and
social benefits realized by both large
and small farmers, consumers, and
society in both industrial and
developing countries. Promises of
biotech crops are enormous. These
include but are not restricted to:

Reduction of conventional
pesticides and other chemicals to reduce
environmental damages as well as
health risks and also to reduce
application costs.

Improvement of abiotic

stress tolerance such as drought and
salinity that are of major limiting
factors for farmers working on poor
quality lands.

Improvement of product
quality such as longer shelf life.

Improvement of nutrient
value by adding essential vitamins.

Development of crops to
produce plant made pharmaceutical
products like vaccines, antibodies and
small drug molecules.
International Food Policy Research
Institute (IFPRI) summarizes the
progress of GM crops in developing
countries until the year 2005 (8).
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Table 3. Transformation events grouped by countries until the year 2005.

This review indicates that 27% of the
commercialized
and
ready-tocommercialization biotech crop plants
in developing countries are viruses
resistant, 26% are insect resistant 12%
have agronomic properties such as
drought tolerance, 10% are fungal
resistant 8% have better product quality
such as longer shelf life, 5% are
herbicide tolerant, 5% contain other
improved traits such as vaccines, 4%
contain multiple genes and 3% are
bacterial resistant. Over half of the 201
transformation events involve single
genes that confer biotic resistance to
either viral or insect stresses to the host
plant. Most plant transformations have
occurred in cereal and staple crops like
rice, potatoes, maize, cotton, and
papaya. Although there are significant

progress in indigenous crops including
mung
beans,
beans,
chickpeas,
cowpeas, lupin, cacao and coffee (8).
More progress was reported on
genetically engineering of crop plants in
developing countries in Africa, Asia
and Latin America since this review
was made.
AGRICULTURAL
BIOTECHNOLOGY IN SOME OF
THE
SELECTED
ISLAMIC
COUNTRIES
The
status
of
agricultural
Biotechnology
development
and
application is widely different among
the Islamic countries. There are Islamic
countries that develop and use GM
products, courtiers who are consumer of

33

“Journal of Biosafety; Volume 3, Number 3, Spring 2011”

biotech crops only and countries who
are attempting to prevent the entrance of
GM food into their territory. Only four
Islamic countries (Iran, Egypt, Burkina
Faso and Pakistan) have so far
commercialized and planted small
amounts of Biotech crops. Bangladesh
will also join this group of countries
fairly soon. Table 2 indicates the status
of commercial application of tissue
culture, incorporation of molecular
markers for breeding programs,
commercial production and/or use of
biological fertilizers and biological
insecticides, research and development
of GM crops and the status of
commercial release of GM crops among
a selection of Islamic countries.
Clarification is needed that although
tissue culture and molecular markers are
widely used in all Islamic countries, but
the magnitude of the commercialization
is very different in both fields and to the
extent of the knowledge of the author
there has been no single variety released
in the region so far using the marker
assisted selection procedure. However,
significant progress has been made in
this regards in some countries such as
Iran, Egypt, Malaysia, Indonesia
Pakistan and Bangladesh.

biotechnology in Iran. It is a part of the
Agricultural Research and Education
Organization (AREO) under the
Ministry of Agriculture. ABRII was
established in 1999.
Iran was the first Islamic country to
officially release any biotech crop plant
(a transgenic rice variety expressing an
anti insecticidal protein (Cry1AB) in its
leaves and other green tissues, in the
year 2004 coinciding with the
international year of rice. The plant
performs well in the hand of farmers
and scientific society is strongly
supporting the risk assessment and
environmental studies conducted by the
developer (22) The Ministry of Health
has declared the GM rice is safe. There
are however some concerns raised by
some middle class authorities who were
able to slow down the progress of
commercialization of GM crops in Iran.
Iran has not only produced GM crop
plants, but also is producing transgenic
animals. On January 2010, Iranian
researchers announced the birth of first
transgenic animals to be produced in
any Islamic country (23). This was
accomplished in the Rouyan Research
Institute (RRI) in Isfahan. RII is closely
supervised and supported by the
Supreme Leader of the country
Ayatollah
Khamenei.
He
has
emphasized on many occasions "to pay
good attention to biotechnology since
it is very important field". This
indicates that the official stand of the
country and Muslim Ulama (Scholars in
Islam religion) is not to consider this
technology as 'haram" or forbidden
technology. In fact the opposite may be

IRAN
Genetic engineering programs in Iran
started as early as 1980. However,
Agricultural Biotechnology program
was started almost two decades later
(1999). Agricultural Biotechnology
Research Institute of Iran (ABRII) is the
main research body of agricultural
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Figure 3. A Bt rice farmer posing to a reporter and expressing his satisfaction of the insect
resistant Bt rice released in Iran in the year 2004. There is no verifiable estimate of the
area under the cultivation of this biotech crop plant in Iran to date.

Figure 4. Shangool and Mangool the first two genetically engineered domestic animals in
Iran.

true and it can be concluded that
accessing and using the biotechnology
is "Vajib Kafaii" (or Farz-al-kefaya as is
called in Malaysia and Indonesia).
Vajib Kafaii is referred to those acts
that are obligatory for each and every

Muslim until the need is over. For
example in any condition where
someone is dying of an accident, this is
the obligatory mandate of each and
every Muslim to try to save him/her and
as long as he/she has not been saved
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everybody are responsible for that.
Sheep and goats produced through
this are called Shangool and Mangool
the two of the three characters of the
famous Iranian popular folk story

“Shangool, Mangool and Habbe-ye
angoor”. Foreign proteins are expressed
in biotech animals milk for human
therapy.

Table 4. The status of commercialization of agricultural biotechnology in selected Islamic
countries.
Country

Iran
Egypt
Pakistan
Burkina
Faso
Bangladesh
Malaysia
Indonesia
Jordan
Turkey
Lybia
Syria
Tunisia
Morocco
Algeria
UAE
Iraq
Lebanon
Saudi
Arabia

Tissue
Culture

Application of
molecular
Markers

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
ND
Yes
Yes
Yes
Yes
No
Yes
No
No

Biological
fertilizers
and
insecticides
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Biosafety
Protocol
status
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Accessed
Ratified
Signed only
Ratified
No
No
No
Accessed

R&D
Program
on GM
crops
Yes
Yes
Yes
Initiated
Yes
Limited
Yes
No
Limited
No
Yes
Initiated
Initiated
No
No
No
No
No

Field
trials of
GM
crops
Yes
Yes
Yes
Yes

Commerci
al release
of GM
crops
Yes
Yes
Yes
Yes

Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Soon yes
No
No
No
No
No
No
No
No
No
No
No
No
No

development and have set excellence in
biotechnology and genetic engineering
as a national goal. Genetic engineering
programs in Egypt started in 1990. The
Agricultural
Genetic
Engineering
Research Institute (AGERI), was jointly
established
by
the
Egyptian
Government and the United Nation
Development Program (UNDP) in
1989. AGERI is the main research body
of agricultural biotechnology in Egypt.

EGYPT
Egypt is now considered as the
leading
country
among
Islamic
countries and countries in the North
Africa region in the development and
acceptance
of
agricultural
biotechnology. Egyptian policy makers
recognize
the
importance
of
biotechnology as a tool for agricultural
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It is a part of the Agricultural Research
Center (ARC), which is directed by the
Ministry of Agriculture. AGERI has
been working on a wide range of
species, primarily on developing pest
and disease resistance and drought
tolerance. Species being worked on
have included potato, tomato, cotton,
corn, fava bean, cucurbits, wheat,
banana, and date palm. AGERI is the
leading research and development
institute in the country and perhaps in
the North Africa (14).
AGERI has developed a number of
GM products for commercialization by
working with US companies. Tuber
moth resistant potatoes, viral resistant
squash plants, insect resistant maize,
insect resistant cotton varieties and
drought tolerant wheat are some of the
biotech crop plants in pipeline. But the
only
crop
that
is
already
commercialized is the insect resistant
maize from Monsanto (Mon 810).
In early 2008 Egyptian Ministry of
Agriculture approved decisions made
by the National Biosafety Committee
and Seed Registration Committee to
allow for commercialization of a
genetically modified Bt corn variety.
This is the first legal introduction of
genetically modified (GM) crops into
the country. In the same year Egypt
cultivated 700 hundred hectares of Bt
maize (18).

nevertheless was able to commercialize
biotech crop in the year 2008 by
growing 8500 hectares of Bt cotton
(18). In contrast to countries such as
Malaysia, Indonesia and even Turkey,
where there are strong national
programs on agricultural biotechnology,
Burkina
Faso
does
not
have
comprehensive
research
and
development infrastructure in this field.
However, this indicates the efficiency of
the regulatory system in this relatively
small African country in taking the
advantage and benefit from this
technology
by
approving
the
commercial production of biotech crops
in their country.
LESSONS FROM A NON-ISLAMIC
DEVELOPING
COUNTRY:
ARGENTINA
Argentina was one of the pioneering
developing countries to commercialize
biotech crops. More than 1000 field
tests have been conducted since 1996.
This has set a very strong research and
development infrastructure for this
agricultural base developing country.
Since then, ten different events have
been released commercially (herbicide
tolerance and insect resistant soybean,
maize and cotton). To date more than
90% of the countries planted area with
soybeans, 70% in the case of maize and
60% for cotton.
Growing over 22.9 million hectares
of biotech crops, Argentina is now the
third largest producer of biotech crops,
after the USA. Argentina government
made the modern biotechnology

BURKINA FASO
Burkina Faso does not have the
strong infrastructure and skilled man
power comparable to Egypt, but
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available to farmers at the same time as
in the USA (19). Biotechnology
adoption rate was highest compared to
the ones recorded for other successful
technologies, such as hybrid maize and
wheat
varieties
with
Mexican
germplasm.
Adoption of biotech crops had a deep

transforming impact, not only to the
Argentina’s agricultural sector, but also
to the economy of the country as a
whole (Fig. 5). Benefits generated by
herbicide-tolerant soybeans for the
1996-2005 period only, were estimated
at 19.7 billion us dollars (25).

Figure 5. Evolution of the argentine GDP and the value added contributed by the
agricultural sector (1970-2006) - (index of physical volume base 1970=100) (Trigo
and Cap 2006).

BIOSAFETY
CONCERNS

AND

health. Bioethics however encompasses
very diverse issues such as the
intellectual property right, socioeconomic concerns related to the access
to the technology, sharing and
distribution of the benefits of modern
biotechnology and religious issues.
There are international organizations
and instruments dealing with biosafety
issues. These include but are not limited
to Cartagena Protocol on Biosafety
(CPB),
codex
alimentarius
and
International Standard organization
(ISO). Though biosafety is not the focus
of this paper but the history of
commercial use of biotech crops (1996

RELIGIOUS

"Potential" side effects have always
been a concern associated with the
development of any new technologies.
Concerns related to the development of
crop plants can be categorized into two
major groups: biosafety and bioethics
(including the religious concerns).
Biosafety concerns include the concerns
related to the potential negative effect of
modern biotechnology over its potential
adverse effects on biological diversity,
taking also into account risks to human
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to date), does not show any sign of
realization of the "potential" negative
effects of these crops on the
environment nor on the human health.
"GM foods currently available on the
international market have passed risk
assessments and are not likely to
present risks for human health. In
addition, no effects on human health
have been shown as a result of the
consumption of such foods by the
general population in the countries
where they have been approved" (26).
Religious concerns raised about
genetic engineering can be of two
different basic types; "intrinsic" and
"extrinsic" concerns. According to the
first concern genetic engineering may
be thought to be morally wrong in itself.
However, according to the second
group of concerns, although the
procedure by itself is not considered
"problematic", but the consequences of
this technology is considered potentially
unacceptable (21). The extrinsic group
of concerns can have major overlap
with biosafety concerns.
Some religious people (particularly
among Christians) may question the
procedure of transferring genes from
one species to another species itself. .
According to this believe humankind
should not cross the red lines and
barriers set by "God" (7, 16). Any
attempt to insert "new" genes and cross
the biological barriers is interpreted in
this school of thought as violating the
"God's will". This argument blames the
scientists for "playing God"!
Some religious people may not have
any problem with transferring genes per

se, but they may be worried about the
consequences that may be against the
religious moralities such as fairness,
cleanliness, Halal concept and similar
issues. One frequently cited concern of
this line is the transferring of any gene
from animal sources (in particular pig)
to major crop plants such as wheat or
rice. This is claimed to be one of the
major concerns of vegetarian Hindus,
Muslims some sects of the Christianity
(e.g. Seven Day Adventists) and some
other religions.
WHAT DOES ISLAM SAY?
Islam is an extremely ethical
religion. The Prophet Mohammad
(PBUH) says:

 اﻧــﻲ ﺑﻌﺜــﺖ ﻻﺗﻤــﻢ:(ﻗ ـﺎل رﺳــﻮل اﷲ )ص
ﻣﻜﺎرم اﻻﺧﻼق
I was missioned to complete the
ethical values.
This is perhaps the most important
mission of the Prophet. This religion
and the believers therefore cannot be
ignorant about any ethical concerns
raised. This is in this line that many
discussions and meetings have been
organized all over the world during the
past three decades. Ulama, who are the
Muslim scholars spending their lives on
studying Islam in particular are
extremely sensitive to ethical issues
such as "playing God", endangering
human life, health and/or issues related
to Halal food. As explained by Nasim
and Abbasi in the present volume when
there is no sources in Islam directly
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addressing a raised question (e.g. the
concern about practicing genetic
engineering) and providing a rule to
solve the problem in hand, then Ulama
(or what is called in Shiite sect: Maraje
and Mujtahedin) derive an appropriate
rule called Fatwa by devoted study of
the available sources and reasoning.
When a Fatwa is issued, it is an
obligatory task for the all of the
followers to obey unless there is a
different fatwa (in a very rare occasion).
This gives freedom of choice for the
followers to practice any of the
available fatwa.
To the extent of the knowledge of the
author and the thorough investigation
conducted there is no single fatwa
issued by any Muslim Ulama against
"genetic engineering". No Muslim
scholar has considered so far genetic
engineering as "playing God" or its
product as "Haram" or "non-Halal".
Islam gives significant importance to
environmental protection in one hand
and allows natural resources to be used
for human welfare on the other hand:

right for mankind to make use of
whatever is found on the earth and
beyond.
This concept has been repeated in
several other verses in Holly Quran.
These are two examples:

اتﺎوـﻤﻲ اﻟﺴﺎ ﻓﺨﱠﺮَ ﻟَﻜُﻢ ﻣ ﺳا أَنﱠ اﻟﻠﱠﻪ ﺗَﺮَوأَﻟَﻢ
ًﺮَة ﻇَـﺎﻫـﻪﻤﻌ ﻧﻜُﻢﻠَـﻴﻎَ ﻋـﺒأَﺳضِ وﻲ اﻟْـﺄَرﺎ ﻓﻣو
.(20)ﻟﻘﻤﺎن. ًﻨَﺔﺎﻃﺑو
You do not see how Allah has made
serviceable unto you whatsoever is in
the skies and whatsoever is in the earth
and has loaded you with His favours
both without and within? (Logman :20).

... ِضـﻲ اﻟْـﺄَرـﺎ ﻓﺨﱠﺮَ ﻟَﻜُﻢ ﻣ ﺳ ﺗَﺮَ أَنﱠ اﻟﻠﱠﻪأَﻟَﻢ
.(65 )اﻟﺤﺞ
Hast thou not seen how Allah hath
made all that is in the earth subservient
unto you? (Alhaj: 65).
Therefore since any modification we
make in nature is with the "permission"
granted by Him, "playing God"
argument could not hold valid anymore
and scientists should not be blamed for
being extra arrogant for making
modifications beyond the border line
drawn for them! In fact Quran
emphasizes that "everything" on the
earth has been created for humankind:

ــﻲــﺎ ﻓﻣ واتﺎوّـﻤــﻲ اﻟﺴــﺎ ﻓ ﻣـﺨَّﺮَ ﻟَﻜُـﻢﺳو
.(13 )ﺟﺎﺛﻴﻪ...ﻨْﻪﺎ ﻣﻴﻌﻤضِ ﺟاﻷر
And [God] has made subservient to
you, from Himself, all that is in the skies
[heavens] and all that is in the earth.
(Al-Jathiya: 13).
"Samavat" (plural form of sama) in
this verse is translated to "sky" or
"space". Many interpreters interpret this
word as "heaven". For our purpose it
does not make any difference. In this
verse it is clear that God has given the

ًﻫﻮ اﻟّﺬي ﺧﻠﻖ ﻟﻜﻢ ﻣـﺎ ﻓـﻲ اﻻرض ﺟﻤﻴﻌـﺎ
.(29 :)ﺑﻘﺮه
It is He who has created “for you”
"all things" that is on the earth (AlBagara: 29).
The fact that according to Islamic
preaches God has created everything for
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Date or Banana]1 or Cedar three will
get a reward as if he has given
sufficient water to a thirsty believer.
The intrinsic concerns raised by
some other religions are therefore out of
question in Islam. What may concern
Islam is off course the consequences of
the any technologies used and the
changes made (extrinsic) and not the
procedure used to make changes (the
technology per se (intrinsic)).
The believers of other religions who
attach themselves to the "playing God"
argument and therefore are intrinsically
against genetic engineering should be
able to answer several questions such as
the followings:
 What are the "red lines" or "the
boundaries" that are set by God that
should not be crossed by human being
and what is the evidence for that?
 If the boundary is the "species"
and genes should not be transferred
from one species to another, then is this
concern waved when the source of the
inserted genetic information is taken
from the same species?
 If the "red line" is any
interference in the course of nature
and/or any changes to the genetic
makeup of the organism in hand, then
why this concern does not hold valid for
other traditional methods of plant
breeding and mutational breeding?

mankind and has made everything
subservient to him - allowing human to
make changes and modifications - does
not mean that Islam is not worried about
environment, human health and
biological diversity. These verses do not
mean that one can make any types of
changes that may lead to the destruction
of land and loss of biological diversity:

و إذا ﺗﻮﻟﻰ ﺳﻌﻰ ﻓﻲ اﻷرض ﻟﻴﻔﺴـﺪ ﻓﻴﻬـﺎ و
ﻳﻬﻠﻚ اﻟﺤﺮث و اﻟﻨﺴـﻞ و اﷲ ﻻ ﻳﺤـﺐ اﻟﻔﺴـﺎد
.(205 :)ﺑﻘﺮه
And when he [man] turns away, his
effort in the land is not do corruption
and to destroy the crops and the
lineage, and Allah does not like
corruption (Al Bagara: 205).
God expresses his concern by
questioning that while He has created us
in different shapes why is that we are
not considering and valuing this
"diversity"?
اار أَﻃْـﻮ ﺧَﻠَﻘَﻜُـﻢﻗَـﺪ و،اﻗَـﺎر وﻠﱠﻪﻮنَ ﻟ ﻻ ﺗَﺮْﺟﺎ ﻟَﻜُﻢﻣ
.(14-13 :)ﻧﻮح
What is the matter with you that you
fear not the greatness of God, when you
see that it is He that has created you in
diverse stages?" (Noah: 14).
There are numerous preaches in
Islam about the protection of trees,
animals and environment.

ﻣـﻦ ﺳـﻘﻲ ﻃﻠﺤـﻪ او:(ﻗﺎل رﺳـﻮل اﷲ )ص
1

ﺳﺪره ﻓﻜﺎﻧﻤﺎ ﺳﻘﻲ ﻣﻮﻣﻨﺎ ﻣﻦ ﻇﻤﺎء

There is no agreement between
interpreters what Talha tree refers to
exactly.

Prophet
Mohammad
(PBUH):
anyone who irrigates an Acacia [Talha;
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RISK
OF
NOT
BIOTECHNOLOGY

USING

50 billion net economic gain during the
last
decade
due
to
the
commercialization of biotech crops?

In Islam the ethical evaluation and
making decision about an act (e.g
whether to use modern biotechnology or
not), requires that the consequences of
both sides of the decision should be
taken into account. In other words, this
is the balance between the risk and
benefits associated with the use of
LMOs to biological diversity and the
human health that should be taken into
account when making a decision.
The consequence of the rejection of a
technology is not something that the
Muslim Umma can afford. There are
two groups of concerns regarding the
rejection of modern biotechnology for
Islamic world.
One concern is the continued
application of chemical insecticides and
their
negative
effects
on
the
environment including on the non target
organisms, food shortage and continues
reliance on the imported food (that
could be of GM origin too). As an
example this is an ethical question that
one may ask: would it be possible we
prevent the loss of lives of people who
may have died or suffered from misuse
of agrochemical through reducing their
use by introducing insect resistant crops
not requiring any application of
insecticides?
And the second concern is the
benefit that Muslims should give up
should and to the extend they reject the
technology. This is time for the Muslim
Umma to ask their leaders and
politicians about their share from the $

CONCLUSIONS
Modern biotechnology provides
powerful tool in strengthening the
sustainable production of quality food,
feed and fiber, to address water
shortage, to improve health care and
environmental
protection
poverty
alleviation. Area under the cultivation
of the biotech crops will continue to
increase in the next decade. More
countries will grow more crops with
new genes and traits. Adaption and
acceptance of biotech crops by
developing world is catching up with
that in developed countries. Concerns
about the potential negative effects of
modern biotechnology on sustainable
use of biological diversity and human
health will also continue to rise. These
concerns will be more of extrinsic
nature.
Islamic is not intrinsic. Biosafety
measures currently in practice can
perfectly accommodate the concerns
raised in some Muslim communities. In
spite of the fact that to date there is no
fatwa against genetic engineering, it is
the fact that Islamic world is lagging
behind in developing, accessing or even
using this technology. Out of 125
million hectares of biotech crops grown
in 2008 in whole world, only less than
% 0.01 is currently being grown in
Islamic world. Muslims are however
major consumers of the products of
biotech crops. It is an urgent and ethical
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responsibility of developing countries to
cooperate with each other in order to
bring changes to this situation or it will
be late fairly soon.

nine years 1996-2004. AgBioForum
8: 187-196.
7. Chadwick, R. (1989), "Playing God",
Cogito 3: 189-193.
8. Cohen, Joel I. 2005. Poorer Nations
Turn To Publicly Developed GM
Crops. Nature Biotechnology Vol.
23, No. 1 January 2005. pg. 27-33
9. CropLife Australia 2007 “SocioEconomic Benefits of Agricultural
Biotechnology
Canola
and
Australian
Farming
Systems”.
http://bch.cbd.int/database/record.sht
ml?id=44648.
10.
Food
and
Agriculture
Organization of the United Nations
(FAO) 2004. The State of Food
Insecurity in the World 2004. Food
and Agriculture Organization of the
United Nations Viale delle Terme di
Caracalla, 00100 Rome, Italy.
11.
Food
and
Agriculture
Organization of the United Nations
(FAO). 1989. Prevention of postharvest food losses: fruits, vegetables
and root crops. A training manual.
12.
Food
and
Agriculture
Organization of the United Nations
(FAO). 2000. FAO Statement on
Biotechnology.
13.
Galvão, A. (2008) “Economic
and Environmental Benefits of
Biotechnology
in
Brazil”.
https://bch.cbd.int/database/record.sh
tml?id=44678.
14.
Ghareyazie B. 2006. Overview
on biotechnology in developing
countries with emphasis on Near
East
region:
constraints
and
challenges. Proceedings of Expert
Consultation Meeting to Strengthen

REFERENCES
1. Alinia, F., Ghareyazie, B., Rubia
LG., Bennett J., and M. B. Cohen
(2000). Effect of plant age, larval
age, and fertilizer treatment on
resistance of a cry1A (b) transformed
aromatic rice to lepidopterous stem
borers and foliage feeders. Econ. J.
Econ. Entomol 93(2): 484-493.
2. All India Crop Biotechnology
Association
(2008).
“SocioEconomic Impact of Biotechnology
in India: Overview of Empirical
Studies”.
https://bch.cbd.int/database/record.sh
tml?id=44672 .
3. Anonymous, 2004. The First Vice
President Harvested the World’s
First Transgenic Rice. Dam, Kesht,
Sanat. No. 57. Sept 2004. (in Farsi)
4. Behjati, J. 2001. 88 % of the insect
control in the country is devoted for
rice
“stem
borer”.
Towsee
Newsletter, 18 Nov., 2001. (in Farsi)
5. Biotechnology Coalition of the
Philippines
2007.
“Economic,
Environmental and Social Benefits
of
Adopting
Agricultural
Biotechnology in the Philippines”.
http://bch.cbd.int/database/record.sht
ml?id=44670.
6. Brookes, G. and P. Barfoot 2006.
“GM Crops: The First Ten Years –
Global
Socio-Economic
and
Environmental Impacts - the first

43

“Journal of Biosafety; Volume 3, Number 3, Spring 2011”

Linkages between Postharvest and
Biotechnology. 12-14 September
2006, Hammamet, Tunisia.
15.
Ghareyazie, B., Alinia, F.,
Menguito. C. A., Rubia, L.G, De
Palma, J.M, Liwanag, E. A, Cohen,
M.B, Khush, G.S and Bennett. J.
(1997). Enhanced resistance to two
stemborers in an aromatic rice
containing a synthetic cryIA(b) gene.
Molecular Breeding 3: 401-414.
16.
Häyry, M. & Häyry, H. (1989),
"Genetic Engineering", Encyclopedia
of Applied Ethics, vol.2: 407-417.
17.
Hu, R. (2008) “Socio-Economic
Impacts of GM Crops in China”.
Center for Chinese Agricultural
Policy of the Chinese Academy of
Sciences.
https://bch.cbd.int/database/record.sh
tml?id=44674
18.
James, Clive. 2008. Global
Status
of
Commercialized
Biotech/GM Crops: 2008. ISAAA
Brief No. 39. ISAAA: Ithaca, NY.
19.
James, Clive. 2010. Global
Status
of
Commercialized
Biotech/GM Crops: 2010. ISAAA
Brief No. 42. ISAAA: Ithaca, NY.
20.
Kaiser M. 2005. Assessing
ethics and animal welfare in animal
biotechnology for farm production Rev. sci. tech. Off. int. Epiz., 2005,
24 (1), 75-87
21.
Kaiser, M. 2003. “Ethics,
science, and precaution – A
viewpoint from Norway”, in: Tickner
2003.
22.
Malboobi MA, Sanati MH,
Hooshmand M, Tavallaii M,
Hashemi Soha H, Omidi M and

Sardari A. 2005. A case study: the
release of transgenic rice resistant to
pests. Iranian Genetics Society,
Prepared for Iranian Biotechnology
Society and Iranian Biosafety
Society, Tehran, Iran.
23.
Press TV 2010. Iran: First
Middle East Transgenic Animals
Born
in
Royan
Institute.
http://217.218.64.54/archive/detail.as
px?id=52414
24.
Source:
http://www.google.com/search?sourc
eid=navclient&ie=UTF8&rlz=1T4ADRA_enMY354MY354
&q=Biotechnology+in+ancient+egyp
tian+drawings
25.
Trigo, E. J. and E. J. Cap 2006.
“Ten Years of Genetically Modified
Crops in Argentine Agriculture”.
http://bch.cbd.int/database/record.sht
ml?id=44646.
26.
WHO, No date, 20 questions on
genetically
modified
foods.
http://www.who.int/foodsafety/publi
cations/biotech/20questions/en/

44

Journal of Biosafety
Volume 3, Number 3, Spring 2011

Islamic Response to Agricultural Biotechnology
ANWAR NASIM and IKRAM ABBASI
1. Adviser Science, COMSTECH Secretariat, 33-Constitution Avenue, G-5/2 Islamabad
2. Program Officer, COMSTECH Secretariat, 33-Constitution Avenue, G-5/2 Islamabad
anwar_nasim@yahoo.com

Abstract
At the outset an introduction to the fundamental techniques and procedures operating
in biotechnology is elaborated. Risk and benefit analysis of agricultural biotechnology is
discussed with examples and then the ethical questions are listed and possible solutions
are suggested that how Muslims should deal with this phenomenon with guidance from
basic principles of Islam. It is important to emphasize that moral pronouncements and
ethical values are intimately related to the beliefs, values and composition of any
society. Islam is today one of the major religions with more than one billion followers
which are 26% of the total population on the planet. Among every four humans in the
world, one of them is a Muslim. In this paper the response of Muslims to the
Agricultural Biotechnology is discussed, and the possibility of adaptation of this new
agricultural technology by the Muslim community under the guidance of Islam is
explored.

Key words: Islam, Agricultural Biotechnology, GMO, Ijtihad, Ethics.
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1.
BIOTECHNOLOGY
INTRODUCTION

AN

manipulation has been practiced for
many centuries by cattle breeders and
farmers to improve their stock and
grain, and livestock breeders have long
used artificial insemination, which
involves the selective combination of
DNA. The real revolution in the subject,
however, began in the early 1970s when
genetic engineering was performed in
the laboratory for the first time.
The important fact is to highlight the
extremely powerful and revolutionary
techniques
that
have
enabled
researchers to manipulate DNA the
basic molecule that governs living
organisms.
Genetic
engineering
depends on the existence of two classes
of enzymes – restriction enzymes and
DNA ligases. Restriction enzymes are
biological catalysts that split DNA
strands at certain specific points where
particular sequences of bases occur.
When DNA is exposed to these
enzymes certain fragments are released
from the molecule. DNA ligases are
much less specific than restriction
enzymes. The term ligase comes from
the same Greek root as ligature,
meaning ‘to bind together’. These are
enzymes that join any two DNA
fragments together by forming new
sugar-phosphate linkages. In cutting and
joining strands of DNA restriction
enzymes are the scissors, and ligases are
the glue. This cut and paste of DNA is
called recombinant DNA technology.2
This process is shown in the figure-1
below.
Through Genetic engineering or
recombinant DNA technology, with the
help of restriction enzymes and ligases

The word biotechnology is a
combination of two words bio and
technology, bio refers to all living forms
from single celled organisms such as
viruses, bacteria to the multicellular
organisms
such
as
vertebrates,
Mammals and Primates. Whereas
technology means using tools to craft a
novel object from the existing one. If
we combine these two definitions of bio
and technology we can say “to craft
novel organisms or enhance the
characteristics of existing ones to make
or modify products for specific use”.
The definition given in the United
Nations Convention on Biological
Diversity is: "Any technological
application that uses biological systems,
or derivatives thereof, to make or
modify products or processes for
specific use."1
The determination of the structure of
DNA in 1953 was one of the greatest
scientific advances of all time, and had
an explosive influence on the
development of biology. The scientists
who took the final step in establishing
the chemistry of DNA – James Watson
and Francis Crick – had based their
work on a body of knowledge that went
back to almost a century but which had
been largely ignored as unimportant.
The final crystallization of truth,
however, immediately opened up a
highly productive and revolutionary
area of fruitful research.
Genetic engineering, in its broad
sense, is not new. Effective gene
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Figure-1
scientists are now able to modify the
DNA of any organism, change its
characteristics, insert desired traits, and
combine characteristics of different
species. This ability of the modification
in the DNA is the basis of modern
biotechnology. Currently biotechnology
is being applied in primarily four fields
agriculture, health, industry and
environment.

Thuringiensis” have been introduced to
save the cotton crop from insects.
“Bt stands for Bacillus thuringiensis,
a soil bacterium which synthesizes
different types of crystal (cry) proteins.
In the insect gut, the protein breaks
down to release a protein, which kills
the insect. These cry genes are generally
referred to as Bt genes. Through genetic
engineering, the Bt gene is inserted into
cotton, so that the plant produces its
own Bt protein. Cotton plants with these
genes provide resistance to Bollworm, a
major cotton pest.”
Plants with modified DNA are also
called transgenic plants or crops, or
Genetically Modified plants. Currently
following transgenic crops are available
in the market: Canola, Corn, Cotton,
Potato, Rice, Soybean, Tobacco,
Tomato, Wheat, Papaya, Squash and
Banana.3 So the present discussion

2.
AGRICULTURAL
BIOTECHNOLOGY
When scientists change the DNA of
a plant such as Rice, Soybean, Papaya,
Tomato to enhance its shelf life, or
resistance to drought, salinity or pests, it
is called agricultural biotechnology. The
example of Agricultural Biotechnology
is best and most explored Bt Cotton in
which genes from a bacterium “Bacillus
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needs to be focused on transgenic crops,
or genetically modified organisms and
food, one can begin with tomato.
The tomato named Flavr Savr was
the
first
commercially
grown
genetically engineered food to be
granted
a
license
for
human
consumption. It was produced by the
Californian company Calgene, and
submitted to the U.S. Food and Drug
Administration (FDA) in 1992. It was
first sold in 1994, and was only
available for a few years before
production ceased.
Prior to discussing the ethical issues
one needs to briefly state the possible
threats and risks of these newly
emerging technologies. These are
discussed below.

from pesticide resistant crops to wild or
semidomesticated relatives thus creating
super weeds;

Herbicide
Resistant
Crops
(HRCs) volunteers become weeds in
subsequent crops;

Vector-mediated
horizontal
antibiotic resistance gene transfer and
recombination create new pathogenic
bacteria;

Vector
recombination
to
generate new virulent strains of virus,
especially
in
transgenic
plants
engineered for viral resistance with viral
genes;

Insect pests will quickly develop
resistance to crops expressing Bt
protein;

Massive use of Bt protein in
crops can unleash potential negative
interactions
affecting
ecological
processes and non-target organisms.4

3.
TRANSGENIC
CROPS
IMPACT ON ENVIRONMENT
As long as transgenic crops follow
closely the pesticide paradigm, such
biotechnological products will do
nothing but reinforce the pesticide
treadmill in agroecosystems, thus
legitimizing the concerns that some
scientists have expressed regarding the
possible environmental risks of
genetically engineered organisms. The
most serious ecological risks posed by
the commercial-scale use of transgenic
crops are (Rissler and Mellon 1996;
Krimsky and Wrubel 1996):

The spread of transgenic crops
threatens crop genetic diversity by
simplifying cropping systems and
promoting genetic erosion;

The potential transfer of genes

a.

GENE FLOW

The introduction of genetic material
(by interbreeding) from one population
of a species to another, thereby
changing the composition of the gene
pool of the receiving population is
called “gene flow”. The introduction of
new alleles through gene flow increases
variability within the population and
makes possible new combinations of
traits.5
Gene flow is not unique to
genetically modified (GM) crops, but
the possibility of the spread of
transgenic DNA to wild and
domesticated relatives raises a new set
of issues for scientists and policymakers
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to consider. Unfortunately, we are still
too often unable to quantify the risks of
ecological damage associated with gene
flow. This is due partly to the huge
breadth of knowledge required to
assemble
a
comprehensive
risk
assessment. For example, many
scientists active in research on the
mechanics of gene flow nevertheless
lack a deep understanding of what is
required to identify, characterise and
assess ecological risk, and many of
those who are aware of the risk
assessment process and the framework
used for legislation have insufficient
knowledge of the reproductive biology,
agricultural systems, modelling and
ecological literature required to compile
a balanced risk assessment.6
Crop-to-weed
gene
flow:
Hybridization of crops with nearby
weeds may enable weeds to acquire
traits we wish they didn't have, such as
resistance to herbicides. Research
results indicate that crop traits may
escape from cultivation and persist for
many years in wild populations. Genes
that provide a competitive edge, such as
resistance to viral disease, could benefit
weed populations around a crop field.
b.

Bt corn or with no pollen at all. The
researchers suggested that this hazard, if
demonstrated
in
the
natural
environment, could pose a risk to
monarch butterflies that migrate
through the central United States, where
the majority of corn is grown. The
suggestion that Bt corn pollen might kill
Monarch butterfly larvae galvanized
public interest in the effect of transgenic
crops on the environment.7
c.

ANTIBIOTIC RESISTANCE

There is also concern that transgenic
plants growing in the field will transfer
their antibiotic resistance genes to soil
micro-organisms, thus causing a general
increase in the level of antibiotic
resistance in the environment. However,
many soil organisms have naturally
occurring resistance as a defense against
other
organisms
that
generate
antibiotics, so genes contributed
occasionally by transgenic plants are
unlikely to cause a change in the
existing level of antibiotic resistance in
the environment.
d.
LEAKAGE
OF
PROTEIN INTO SOIL

GM

MONARCH BUTTERFLY
Many
plants
leak
chemical
compounds into the soil through their
roots. There are concerns that transgenic
plants may leak compounds different
than conventional plants do, as an
unintended consequence of their
changed DNA.
Speculation that this may be
happening leads to concern about

In laboratory feeding experiments,
Cornell University researchers found
that monarch butterfly larvae that were
fed milkweed leaves coated with high
levels of pollen from Bt corn ate less,
grew slower and suffered a higher death
rate than larvae that consumed
milkweed leaves with pollen from non-
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whether the communities of microorganisms living near transgenic plants
may be affected. The interaction
between plants and soil microorganisms is very complex, with the
micro-organisms that live around plant
roots also leaking chemical compounds
into the soil. Much more research must
be done before we understand the
relationships that occur between microorganisms and conventional crops.
Attempts to discover whether transgenic
plants
are
changing
the
soil
environment, and whether they are
changing it in good ways or bad ways,
are hindered by our lack of basic
scientific knowledge. 8
4.

begin a monopoly of chemically
saturated suicide seeds.9
How does the terminator technology
work?
The technology in the patent could
be applied in a number of ways. But in
general, it involves three steps:
1. Scientists add terminator genes
to a crop.
2. The seed company initiates the
terminator process before selling the
seeds by adding an inducer.
3. Farmers plant seeds, grow
plants, and harvest mature, but sterile
seeds.10
Inserting terminator genes into crops
would prevent them from producing
fertile seeds, meaning farmers would
have to buy new seeds, rather than
saving part of their harvest to plant next
year's crop.11
Having briefly outlined the possible
risks one needs to discuss the benefits
of this new technology.

TERMINATOR GENES

The terminator gene is a specific
genetic sequence inserted into a seed's
DNA. Once activated by a synthetic
chemical catalyst of the manufacturer's
choosing, the sequence renders the seed
and crop it produces sterile. Patented by
the USDA and Delta and Pine Land
Co., now owned by Monsanto, this
terminator
technology
has
no
agricultural or economic benefits for
farmers or consumers. The only
motivation is to protect intellectual
property rights, according to owners of
the technology. They claim that it
allows them to be able to recover
investments on research, and produce
profits from their technology, as
planters must re-purchase seeds every
year. Opponents claim that corporations
will only use this to squeeze more
money out of dependent farmers, and

5.
FEED
THE
WORLD’S
GROWING POPULATION
The UN Food and Agriculture
Organization (FAO) estimates that food
output must increase by 60 percent over
the next 25 years to keep up with
demand. In a report on the
bioengineering of crops written for the
World Bank and the Consultative Group
on International Agricultural Research,
it has been stated that transgenic crops
could improve food yields by up to 25
percent in developing countries and
could help to feed an estimated
additional three billion people over the
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next 30 years.12
6.
GM
NUTRITION

FOODS

Over 180 million children, mostly in
developing countries, suffer Vitamin-A
deficiency; some 2 million die from
iron deficiency. Genes producing Betacarotene, a precursor of Vitamin A,
have been inserted into rice, the most
important crop species in the
developing world, but one deficient in
this crucial nutrient. The GM rice
produced beta-carotene, giving it a
bronze-orange appearance, hence the
name “Golden Rice”. Millions of
people suffering anemia from iron
deficiency,
blindness
or
other
manifestations of vitamin A deficiency,
will soon be able to overcome these
disabling conditions at little or no
additional cost.
GM food plants are also being
developed to deliver vaccines. Poor
people in developing countries suffer
unnecessary afflictions because they
lack medical treatment. Conventionally
vaccines are often difficult to deliver
because these require expensive
production, sterilization and refrigerated
transport mechanisms. Tropical fruit
like the banana or even temperate crops
like the potato and the tomato can be
genetically enhanced to produce
vaccines, and they might be grown
locally and more easily transported for
local
consumption.
Genetic
modification could be used to reduce
the antinutritional factors and at the
same time, enhance the quality of the
protein in this food.15

AND

Many people in the world experience
vitamin
deficiencies.
GM
food
technology is being used to correct this
problem. “Golden Rice is a classic
example of a GM food that has been
modified for better nutrition. While the
vitamin in the rice won’t meet a healthy
adult’s daily requirement for vitamin
A.13
7. Pest and Disease Protection
Crops that protect themselves from
pests help ease our environmental load,
while maximizing farmers' harvests.
8. Plentiful Harvests
Produce yields 5 to 20 percent higher
than those of conventional.
9. New Weed Control Options.
New weed control options help boost
yields
10. Less Erosion, Better Water.
Biotechnology products give new
options with minimum or no tillage,
reduced soil compaction and erosion
and improved water quality.
11. Better Feed.
Better feed for livestock decreases
phosphorus amounts in manure. This, in
turn, helps to improve quality of ground
water, rivers and other bodies of water.
Improved feed also helps produce
quality meats more efficiently.
These advances in biotechnology
have allowed farmers to benefit from
greater productivity and output with less
cost, effort and economic risk, and a
reduced burden to the environment. 14

ETHICAL CONSIDERATIONS
Ethics
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theoretical discipline is concerned with
tasks that concern ordinary, reflective
individuals. It has sought to understand
how human beings should act and what
kind of life is best for people. When
Socrates and Plato dealt with such
questions, they presupposed or at the
very least hoped that they could be
answered in “timeless” fashion, that is,
with answers that were not dependant
on the culture and circumstances of the
answerer, but represented universally
valid, rational conclusions.
With the emergence in the 1950s,
from one perspective Bioethics is a
wholly modern field, a child of the
remarkable advances in the biological,
biomedical, environmental and social
sciences. Those advances have brought
a new world of expanded scientific
understanding
and
technological
innovation, seeming to alter forever
what can be done about the
vulnerabilities of nature and of the
human body and mind, and about
saving, improving, and extending
human lives. Yet from another
perspective, the kinds of questions
raised by these advances are among the
oldest that human beings have asked
themselves. They turn on the meaning
of life and death, the bearing of pain
and suffering, the right and power to
control one’s life, and our common
duties to each other and to nature in the
face of grave threats to our health and
well-being. Bioethics represents a
radical transformation of the older,
more traditional domain of medical
ethics; yet it is also true that, since the
dawn of history, healers have been

forced to wrestle with the human fear
illness and death, and with the limits
imposed by human finitude.16
1. Primary Sources of Guidance
for Muslims
For Muslims there are two primary
sources of guidance, firstly the holy
book Qur’an which gives a complete
code of life including economic social,
legal and ethical principles and
secondly Hadith & Sunnah which
represents the sayings and the way of
life of the holy prophet (PBUH). It is in
the light of these above two sources that
all ethical dilemmas including the
complex questions related to the
agricultural biotechnology have to be
examined.
In the present volume Professor Dr.
Anis Ahmad, has highlighted some of
the basic principles which provide a
conceptual framework to critically
examine any issue. These principles are.
1. Unity in Life (Towhid)
2. Equity, Justice, Fairness (Adl)
3. Protection and promotion of life
(Nafs)
4. Protection of reason (Aql)
5. Preservation of Religio-Cultural
freedom (Din)
6. Protection and Dignity of Gene
and Genealogy (Nasl)
7. Protection of property (Mal)
These considerations provide an
excellent conceptual framework to
examine different questions discussed
above.
2. Secondary
or
Dependent
Sources of Guidance for Muslims
Ijma (Consensus) If one cannot find
either a passage from the Qur’an or
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Hadith bearing on the mater in hand,
then one turns to a third source – the
general consensus among Islamic
scholars of a particular age in relation to
the legal rule correctly applicable to the
situation. The rule that had thus been
unanimously decided upon became
fixed and definite and part of the
permanent
body
of
Islamic
jurisprudence.
The authority of Ijma is based upon
distrust of individual opinion. There is
assurance of freedom from error in the
communal mind. The prophet had
observed, ‘My nation will not agree
unanimously in error’. The theory of
Ijma offered a principle of development
in Islam for after God and the Prophet
there was now the Islamic community.
The custody of dogma and worship and
all their incidentals was in the
community. If a community had a
common mind on any particular matter,
and that view was not inconsistent with
the Qur’an or the Hadith and was in an
area on which they were silent, that
view had validity.
An obvious limitation upon the
authority of Ijma or consensus is that it
must not be in conflict with the Qur’an
or the Sunnah.
Qiyas (Reasoning by Analogy) If all
the three sources enunciated above
should fail to provide a rule to solve the
problem in hand, jurists must strive by
deep and devoted study to derive an
appropriate rule by logical inferences
and analogy. Such resot to reasoning, or
Ijtihad as it was called, is often traced
back in the Islamic books to the
conversation between the Prophet and

the Governor of Yemen Muadh Ibn
Jabal. Logical reasoning by analogy
was known as Qiyas and was the
subject of much philosophical inquiry in
sorting out the underlying principle and
separating it from the particular facts of
the past and present cases.17
Issues raised with the development
of the agricultural biotechnology, can
only be addressed within the framework
of the sources of the guidance available
for the Muslim community as discussed
in detail above.
To formulate any decree on any issue
we have to contemplate and examine all
aspects of the issues, after the complete
understanding of all the dimensions of
any issue, we should seek the guidance
from the Shariah and then devise the
guiding principles for the Ummah. To
reach any conclusion it is most
important to initiate constructive and
continuing dialogue between the Ulama
(Islam/Shariah experts) and the
scientists on the issues raised by the
latest developments in the fields of
science and technology. So that
scientists can start understanding
Islamic jurisprudence and Shariah and
the Ulama get to know the
fundamentals of the science involved in
these latest developments in the field of
biotechnology. This dialogue can lead
us ‘the Ummah’ to find an appropriate
solution to these issues.
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Abstract
This paper makes an effort to determine Islam’s relationship and relevance with
biotechnology. Bio-technological advancements have given rise to several pertinent
ethical and moral issues, which include the legitimacy of biological modification, its
impact on consumers, environment and eco-system, and so on. While generally a
conflict exists between science and religion, unlike some other religious traditions Islam
motivates and encourages a comprehensive social development with focus on
technological development. This paper offers a seven fold global ethical framework as
guiding principle for scientific research and development. It argues that in the age of
globalization, a global ethical paradigm is a rational necessity as basis for reasoned
judgments in bio-technological issues
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Biotechnology is one of the modern
emerging areas of scientific research.
Like other technologies, its primary
purpose is to improve quality of life
while responding to the growing needs
of the humanity.
The increase in global food
consumption and shortage in energy
resources has persuaded scientists to
explore ways of improving, through
technological interventions, the quantity
and quality of food materials. But in a
highly commercialized global capitalistmaterialistic economy, research and
development cannot take place in
isolation in the research labs of
universities. Major research projects in
bio-technology call for substantial
investment, while countries and people
already suffering from lack of resources
and financial crisis can hardly afford to
take initiatives in sophisticated research
and
development
projects.
Consequently those who already
control, if not monopolize, world
economies become leaders in biotechnology initiatives. It appears that in
near future, the global capitalist
economy will further tighten its grip on
the food and water resources of the less
developed countries in the shape of a
Neo-colonialist
biotechnological
imperialism. Nevertheless, developing
countries have to think seriously about
their future interests and develop
strategies in order to make their
contribution,
without
making
concessions on ethical concerns when
negotiating resolution of problems.
A recent debate in Malaysia and
Pakistan
questioned
biologically-

modified poultry feed which contained
pork as an ingredient. Since pork is
prohibited in the Jewish and Islamic
religious traditions, questions were
raised about the consumption of meat
raised on such feed at chicken farms.
Same concern was shown regarding
food for lambs and cattle who are fed
with a haram (prohibited) material.
Such issues call for a more in-depth
research and dialogue between the
stakeholders than simply issuance of a
religious verdict by some recognized
muftis or ‘ulama. These issues need to
be studied from a religious, ethical, as
well as social perspective.
While religion has been historically
considered a departure from science in
the western intellectual tradition, in
Islam believers are directed by the
Qur’an to conduct research in
astronomy,
chemistry,
physics,
biological science and others areas.
The Qur’an observes: “Have they not
pondered upon themselves? Allah
created not the heavens and the earth,
and that which is between them, except
with truth and for a destined end” (alRum 30:8); it invites man to examine
“the heavens how it is lifted up, and the
hills how they are set up, and the earth,
how it is spread” (al- Ghashiyah 88:1820).
The Qur’an motivates the inquisitive
mind to explore the universe, which
according to it has already been
commanded to cooperate with man, if
he only acts with responsibility.
According to the Qur’an, there is no
conflict between “religion” or revelation
and nature and universe. “And (He)
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rotates the sun and the moon, constantly
in their course, to be of service to you
(conquered for you), and have made of
service to you the night and the day”
(Ibrahim 14:33); “He has subjugated for
you the night and the day and the sun
and the moon and the stars have also
been made rule serviant by his
command. Surely there are signs in this
for those who use their reason (‘aql)”
(an-Nahl, 16:12). This emphasis on use
of
reason
(aql),
observation
(mushahidah), reflection (tadabur),
deep and critical understanding
(tafaqquh), comprehension (tafhim),
and knowledge (‘ilm) is a hall mark of
the Qur’an when it talks about man, his
nature and purpose, as well as the
universe and its components.
Direct references are made to
mineralogy: “And we sent down iron,
wherein there is awwsome power and
many benefits for people” (al- Hadid,
57:25); it also invites for research in
oceanology: “And of his portents are
the ships that sail like (floating)
mountains through the sea” (al-Shura
42:32); further, it says : “And two seas
are not alike: one is fresh, sweet,
refreshing to drink, while the (other)
bitter salt. And from the both you eat
fresh meat and derive the ornaments
that you wear and you see the ship
cleaving them with its prow that you
may seek of His bounty and that haply
you may give thanks” (Fatir 35:12).
While referring to botanical world, the
Quran observes: “And all things we
have created by pairs; that haply you
may reflect” (al-Zariat 51:49); “No
doubt Allah (it is ) who splits the seed-

grain (al-habbi) and date stone ( for
sprouting )” ( al- An’am 6:96); “He is
the one who sends down water from the
sky, where from you drink, and from it
are trees on which you send livestock to
pasture” (al-Nahl 16:10); “And cleaved
the earth, cleaving it as under, then
caused the grain to grow out of it,
together with grapes and vegetables and
olives and orchards and fruit and
pastures, all this is a provision for you (
the mankind) and your cattle”(Abasa
80:26-32).
These and many other statements in
the Qur’an motivated Muslim scientists
to take initiative in conducting research
and investigation in order to fulfill their
“religious obligation” without any
friction with the “Church”, which has
never existed in the fifteen centuries of
a dynamic history of Islam. Genetics
and biological phenomenon were
equally given due consideration: “The
originator of the heavens and the earth.
He has made for you (spouse) pairs of
yourselves as well as pairs of livestock.
Whereby He multiplies you. Nothing in
the universe is like Him. He is AllHearing, All- Seeing” (ash-Shura
42:11).
The Qur’an invites the critical
thinker to learn and explore how
biotechnology operates in nature: “And
surely in the livestock there is a lesson
for you. We give you to drink of that
which is in their bellies and may others
uses have you in them, and some of
them you eat” (al-Mu’minin 23:21).
Extending the call for critical
investigation
in
biotechnological
processes, the Qur’an highlights how
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the honeybee has been inspired to work
for the mankind: “Your Lord inspired
the bee saying set up hives in the
mountains and in the trees and in the
trellises that people put up, then suck
the juice of every kind of fruit and keep
treading the ways of your Lord which
have been made easy. Then comes forth
from their bellies a drink varied in
colors, where in then is healing for
mankind. Verily there is a sign in this
for those who reflect” (al-Nahl 16:6869). The Qur’an is full of such
indications that have universal value
and not confine to a given time and
space. These statements of fact provide
guiding principles for research and
investigation in all ages to come due to
their transcendence and universal
nature.
The
scientific
progress
and
development that made its way since
the time of the Prophet was a natural
outcome and a fulfillment of this
religious obligation (fard kafayah).
Muslim scholars (ulama) excelled not
only in the science of jurisprudence like
Abu Hanifah (80-150/697-767), Malik
(93-179/712-795), Sha’fi (150-204/767820), and Ahmad ibn Hanbal (164241/780-855), but also in Chemistry
(Jabir ibn Hayyan, d.803 CE), in
Zoology and Botany (Abdul Malik b.
Quraib al- Asmai, d.828 CE) ,
Mathematics (Muhammad b. Musa al –
Khwarrizm. d.840 CE; and Umar al–
Khayyed d.1123 CE), Astronomy
(Abdul Abbas Ahmad al–Farghani,
d.860 CE; Abu’ Abdullah al- Battani
d.1037 CE), in Medicine (Ali b. Rabban
al–Tabari d.870 CE; Abu Bakr M. bin

Zakaria al–Razi d.930 CE; and Abu Ali
al- Hussain b. Abdullah ibn Sina,
d.1037 CE), in Geography (Abdul
Hasan Alial- Mas’udi, d.957 CE), and
so on.
These and many other scientists
pioneered in applied sciences when
Europe was dominated by church
dogmas directly in conflict with
science. Muslim scientists, on the
contrary, in order to fulfill their duty
towards Allah and His creation,
excelled in fields of specialization in
medicine, chemistry, astronomy, and
other sciences with a holistic approach.
Their scientific research and inventions
were pursued in compliance with the
Qur’an and Sunnah, with an ethical
concern in their scientific enterprise.
Today when we talk about
biologically-modified products it does
not surprise Muslim scholars, as the
Islamic intellectual and scientific
tradition has been familiar with issues
involved in this domain.
However before we take up the
ethical view point put fourth by the
Islamic shariah we may also understand
the nature of threats which are posed by
the contemporary concept of genetic
interventions. From an Islamic shariah
perspective there is room for a
temporary
departure
from
the
established ethical norm only when it is
a matter of life and death of an
individual. This is called dururah i.e.
some thing unavoidable or necessary,
which means taken a course when one
has exhausted all other ethical and legal
means of achieving an objective. This
can be illustrated by a hypothetical case
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of survival of a person whose ship is
wrecked and he reaches an island where
there is no habitation and to save life he
has nothing else but to eat pork. In a
crisis situation like this, instead of
following the command of pork being
prohibited, so long as he has no other
option eating of an unlawful thing is
called dururah. But as soon as he gets
an alternative available, intake of even
one milligram of pork becomes haram
or prohibited for him. We will go in
more detailed discussion in the later
part of this paper.
Second ethical question we need to
ask is who is to decide whether it is
necessary to go for G.M. foods or not.
Looking from a utilitarian view point,
the determinant of G.M. food can be the
greatest good of the greatest number of
people. A decision made by a
multinational will only strengthen the
grip of a few monopolists on the lives
of the poor, the oppressed and the
wretched of the earth.
Third ethical question we need to
discuss, at this point, is whether present
state of scientific research and data
mining is in a position to measure and
predict impact and influence of
biotechnology and its products on the
eco-systems, ecology and environment
in next half a century. Within past few
decades, we have already observed
devastating effects of deforesting, use of
chemicals as fertilizers, nuclear dust,
use of pesticide, and even antibiotics.
The biotechnological threats to the
future of humanity should not be
overlooked nor underestimated.
A fourth relevant ethical question is

who is the real beneficiary of G.M.
foods
and
the
biotechnological
interventions. Is it the private sector,
consisting of multinational cartels who
can afford to make huge investments in
order to multiply their assets, or it is
going to be the poor farmers in the
developing world who could never
afford to purchase G.M. seeds? And
even when they can purchase G.M.
seeds, as consumers, they shall have to
buy for each crop these seeds at a high
cost determined by the multinationals.
A fifth question with great ethical
significance is the nature of long term
impact of biotechnological interventions
on human and animal health, as well as
on the pests. If one breed of pest is
confused or annihilated by the G.M.
harvest, it is expected to have a chain
effect on the entire eco-system.
Perhaps within next five decades we
will start discovering impact of such
modifications on human beings. The
question is, are we in a position to have
a global assessment and evaluation
today, or would we want to wake up
when much of the water would have
gone under the bridge? Will someone
also stand up for the rights of animal
and pets displaced, confused and made
extinct by such adventures?
While raising these ethical questions
I am not saying G.M food and
biotechnology is not allowed by Islam. I
am only sharing some common
concerns a large number of ethicallyconcerned persons have on their minds.
At this point I would rather restrain
giving my independent view on this
subject, and prefer to share the basis on
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which a legal view is formulated in
Islamic shariah by a mufti, a mujtahid,
or a scholar (‘alim) in the Islamic
cultural and religious traditions.
The common perception about
Islamic shariah is that it is punitive,
pre-modern, and confined to public
declarations carrying the permission
(halal) by a body of ulama. This at the
outset is a very narrow view of shariah
at the best. Shariah is actually founded
on Divine Universal Ethical Values,
with its direct application and
implications in the realisms of
economic, social, political, cultural,
international
as
well
as
biotechnological and environmental issues
faced by the human beings. Needless to
say the major theme of the Qur’an is the
origin, survival, sustains and well being
of man: “A guidance to the people with

clear signs of the true guidance and as
the criterion (between right and wrong)”
(al-Baqarah 2:185). The Qur’an
contains universal principles for
humanity as well as specific injunctions
enjoining an ethical and moral living
and teachings needed for ethical and
moral behavior among human beings in
different walks of life.
Every single Qur’anic teaching has a
cause (illah) and wisdom or benefit
(hikmah) often attached to the
command. While the commands (hukam
shar’i) have their origin and basis in
these divine universal values, these
universal values have also a sub-system
of values. Without going into details we
can summarize these universal values in
a seven fold scheme concepted pyramid,
with tawhid at the top.

Unity in Life
and Cosmos (tawhid)

Equity, Justice, Fairness (‘adl)
Protection and Promotion of Life (nafs)
Protection of Reason (‘aql)
Preservation of Religio-Cultural Freedom (din)
Protection and Dignity of Gene and Genealogy (nasl)
Protection of Property (mal)
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At the top of this pyramid of values,
as stated above, is the principle of unity
and unization in life and cosmos. The
Qu’ran and Sunnah call it Tawhid, or
Wahdaniah. This principle advocates all
human beings to live a life of harmony,
unization and unity, and rejects and tries
to eliminate observance of dual moral
standards. It further elaborates that the
whole universe is operating on the
principle of Unity and Harmony. The
change of climates, the movement of
sun and moon in there specific domain,
the flow of rivers and movement in
oceans all indicate their observance of a
course fixed for them. “In the
alternation of day and nights and all that
Allah has created in the heavens and the
earth are signs for folk who are Allah
conscious” (Yunus 10:6). If things act
otherwise a collision shall be inevitable.
Man is unique in having freedom of will
to act ethically with a unified
personality. Due to this freedom of the
will, he also has the liberty to act
contrary to universal ethical and moral
values, and follow instincts of passion
leading to conflict and contradiction in
life. Lack or absence of unity in life
may lead to a behavior pattern in which
a person may put best dress, go to
masjid and bow down by saying Allah
you alone are my Lord, my Owner my
Sustainer and Protector. But in his
executive office, he may act as if money
is his god, get involved in unethical
economic business practices or act in
political matters like a ruthless king by
claiming immunity and highest
authority in legal matters. This lifestyle
may be justified in the name of a divide

which exists in our society as “worldly”
and “religious”, sacred and secular,
“holy” and “profane”; but it conflicts
with the divine Islamic universal value
of unity in life. It does not matter
whether a person calls himself or herself
a Muslim or a non-Muslim, this
universal principle calls for living a life
without contradictions and conflicts. If
Allah is the Ultimate Power and
Authority and Sovereign in the masjid,
His ethical directions of upholding
truth, honesty, equity, love, fairness,
kindness and so on must be observed in
economic and political behavior as well
as
in
scientific
research
and
development. One should not serve too
many bosses at one time, but serve only
the One.
Life should not be subservient to
wild animal drives, and personal gains
at the cost of depriving others their
human rights. Therefore when we talk
about biotechnology we need to find out
whose interest it is going to serve. Is it
going to enhance quality of life of those
who are suffering today due to
exploitation and oppression of the
capitalist world or allow for further
monopoly of the capitalist entrepreneur?
Is it going to treat the needy, the downtrodden, and destitute in society with
respect, austerity and dignity or make
the poor more poor through a vicious
circle of economic imperialism?
Second, universal values on which
all shariah dictates are founded are
justice (‘adl), equity and fairness. Its
application begins with the individual,
and its implications at individual level
include asking one self, critically, about
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rights on one’s own self. Life and
physical body of a person, according to
this principle has certain rights. One
should nourish one’s body and soul
with ethically-generated resources like
food, drink, housing, education etc. If a
person is not fair and just to his or her
own self and does not allow rights to
their own being, how can this person
can be fair and honest to others? More
specifically, if a person earns huge
profits through genetically-modified
seeds and does not care for the poor in
Asia and Africa who die out of hunger,
this will be a clear violation of second
universe ethical value.
Similarly when this person feeds
himself, his family and friends from the
resources earned through unfair and
unjust exploitation of the poor, his or
her living becomes unethical and
immoral.
While this second universal principle
keeps a strict personal check on the
individual, it at the same time persuades
the individual to critically evaluate his
or her attitude in economic, political
and social behavior toward others. This
is called Huquq ul’ ibad (rights of
Allah’s servants) in the Shari’ah.
Allah’s servants include all Humanity,
and it has no boundaries. This principle
also calls a person to look critically into
the margin of profit one wants to
makes in commerce and trade, as a fair
and reasonable profit after taking care
of all liabilities is perfectly justified but
exploitative skinning of the consumer is
not ‘adl and therefore not Halal or
permissible.
The third universal value of Islamic

Shari’ah is protection and promotion of
life (nafs). This simply means all
research and development in biotechnology should ensure the purpose
and objective of research and
development is to promote and protect
life and not to harm, endanger or
terminate life. Production of materials
which lead to biological deformities as
seen in the case of nuclear proliferation
and disposal of chemical waste is
contrary to this ethical value and calls
for legal and administrative steps in
order to frustrate such activity.
The above three principles and the
other principles which follow provide
the basis for the Islamic Shari’ah to
legislate and implement regulatory laws
in trade, industry, agriculture, civil and
criminal matters in human society.
These are not theoretical constructions
or philosophical notions but the
foundational principles or roots of
Islamic jurisprudence called maqasid
shariah. With these divine ethical
principles, not only an Islamic state but
any society in the world can build social
justice and restore dignity, freedom, and
respect of human rights irrespective of
the religious, linguistic or ethic
background.
This third principle has much wider
implications but due to constraint of
space, this article can not go into full
details. The fact of the matter is each
one of these universal principles needs a
separate treatment with elaborate
example and case studies to illustrate
their implications. For example,
environment regulations fall in the
preview of this principle, and
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population growth or containment is
also linked with it. Human rights of
child and mother, termination of life of
gene, global warming and even traffic
laws which do not ensure promotion of
life fall within the purview of this
universal principle of Shari’ah.
G.M food, seeds, etc shall have to be
examined and evaluated in the light of
these and an unbiased, fair and honest
judgment shall have to be made based
on scientific evidence and data analysis.
It is not a matter of one or few religious
clerics with whatever name we may call
them, to declare it right or wrong. In
Islam every judgment is reasoned,
dynamic and based on direct study of
the two non-variables, i.e. the Quran
and the Sunnah, as well as taking into
consideration consensus of the scholar
of an age. Needless to say the objectives
of Shariah through the process of
Ijtihad, provide the basis for legal
opinion formation, or Ijtihad.
The fourth Islamic universal ethical
principle is promotion and protection of
reason (aql) and rational judgment.
Islam perhaps is the only religious
tradition which has placed application
of reason and through it discovering of
truth as a devotional activity or Ibadah.
The Qur’an uses terms like ilm
(knowledge), reason (aql), sha’ur
(comprehension),
ma’rfah
(understanding), tafakkur (thinking),
tadabbur (pondering), tafaqquh (deep
understanding), ta’lim (education) and
tafhim (elaboration) among others in
order to invite humans to develop a
rational, reasoned and critical approach
and condemns vehemently dogmatic

acceptance and practice of things
without exercise of critical and
scientific methods. It does not advocate
blind faith which has been a distinct
charter of other religious traditions.
Therefore application of this fourth
universal
principle
means
if
biotechnological products in any way
harm functioning of human reason, such
products and scientific and commercial
activity cannot be called halal. It is on
this count that Qur’an considers all
intoxicants which influence functioning
of rational behavior as haram or
prohibited. G.M procedures and
products are obvious and meant to
conform to ethical principles. Needless
to say, human rational capacity can be
seriously harmed by radiation and
nuclear fall out, which can cause serious
biological and neurological disorder.
We must take precautions in respect of
biological reaction of G.M seeds in the
long term context.
The fifth Islamic universal value and
objective of Shari’ah relates with the
preservation of religious and cultural
freedom and rights. If an industrial unit
produces tooth paste with ingredients
not allowed by religious command in a
community, it acts contrary to this
culture. Similarly if a poultry farm uses
feed which contains haram ingredients,
it is a breach of religious rights of the
people. State and society share an equal
responsibility to ensure that religious
and cultural rights of people are not
violated; we find in Jewish and Muslim
law an injunction that all animals must
be slaughtered in a particular way which
allows draining out of blood. This
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principle makes an obligation on state
and society to improve technology to
respect the religion and cultural rights
of consumers.
While working on G.M foods and
biotechnology we shall have to apply
these principles and find out ourselves
how far a product or procedure involved
in it respects the religious and cultural
rights of a people.
Sixth Islamic universal value is
protection of the genetic dignity and
identity. It simply means that all human
relations are to be based on an ethical
and legal bond. An activity out of this
legal and moral bond can not be healthy
for society, and if unrestricted sexual
relations are allowed these shall result
in destruction and dissolution of
sanctity of the family system. Once the
family system is gone, there can be no
future of the human culture and
civilization. If biotechnology leads to
supermarkets of frozen sperm, for
example, or other such methods in
which sanctity of gene and respect of
family is violated, it will not be allowed
by Islamic Shari‘ah. By implication we
shall have to see how natural it is to
genetically modify a species and what
kind of modification can retain dignity
of gene.
Last, but not the least, is the seventh
Islamic universal value of protection of
property (mal) which means no one can
unjustly deprive a person of one’s
belonging, property or possession.
Property,
whether
material
or
intellectual, is to be respected. Islamic
Shari‘ah is concerned about right to
properly. If some one steals wealth or

property of another, after the proper
legal recourse, it commands to cut the
hand of thief. This shall apply not only
on individual thief but also on those
who deprive nations of their land, their
resources, and colonize them, squeezing
them and sucking their blood in the
name of introducing democracy and
liberty, freedom and liberalism. An
obvious example is subjugation of Iraq
and Afghanistan in the name of making
them democratic. Similarly if G.M.
products have restricted right of
ownership, to protect the poor farmers
and small industrialists we shall have to
develop appropriate regulations.
CONCLUSION
With this extremely brief review of
the seven Islamic universal values
(maqasid al Shariah), this paper
suggests that first and foremost the
seven fold universal ethical Islamic
values may be adapted as the basis for
evaluation of biotechnological methods
and G.M food, seeds, etc.
Second, it calls for a scientific ijara’
of Muslim scholars on expected impact
of G.M products. Before such products
are introduced, evidence based on
critical, objective, and impartial
investigation needs to be collected. This
should not be sponsored by the
industrial tycoons involved in G.M
products or NGOs with links to biotechnology industries.
Thirdly, no one should be allowed to
exploit the poor people of the
developing world and to monopolize the
world market of G.M seeds and
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products.
Lastly, human interventions should
not disturb the ecosystems, ecological
balance and natural development in the
name of modernization and quality of
life, which in the final analysis appears
a euphemism for capitalist imperialism
and the economic colonization of the
rest by the west.
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Abstract
Biotechnology is a multidimensional discipline of knowledge that has great impacts
on the society. While it has been acknowledged that biotechnology has great potentials
and benefits, its acceptance in society has been delayed. This paper proposes that the
Islamic religious scholars or ulama play an important role in disseminating information
on biotechnology to the masses. The ulama are trusted source of information. Therefore,
they have a great role to play towards this end. Two main roles are touched upon in this
paper. Firstly, ulama as a source for providing guidance on biotechnological issues, and
secondly, ulama as influential communicators of biotechnology.
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wondrous civilizations that the world
has ever seen. This civilization was
galvanized by knowledge, not least
knowledge in the biological sciences
which include agricultural sciences. As
a matter of fact, the advancements made
in agriculture during the time of the
Islamic Civilization catalyzed the
Agricultural Revolution of the Middle
Ages.
The second significance of this
revelation has to do with the importance
of knowledge itself. From the very first
day of the appointment of Prophet
Muhammad as the last messenger,
Islam has stressed and emphasized on
the need for Muslims to acquire and
master all branches of knowledge.
These knowledge may be in the form of
fardhu ‘ain that is personal obligations
(such as in the areas of ‘aqidah and
‘ibadah); and they can also be in the
form of fardhu kifayah that is
communal or collective obligations
(such as mastering the sciences and
acquiring technologies). The very first
word itself is iqra’ which is literally a
directive for mankind to read. And as
we are all aware, reading is the key that
opens the doors to many branches of
knowledge.
The third significance is probably
less obvious to many. In the fourth
verse of this first revelation, it is stated
thus, “He Who taught (the use of) the
Pen”, where through the use of the pen,
Allah taught mankind things which was
not known previously. One can
intelligently deduce that writing is also
an important component in the
dissemination of knowledge. If we were

INTRODUCTION
In many meetings and conferences
that we have attended over the last ten
years, there is a tendency to view Islam
and science (and by extension, Islam
and technology) to be in crisis with one
another. To a certain extent, this
perception
is
a
result
of
dichomotomising Islam and science
(and technology). Secularization of
knowledge has brought about this
dichotomy. Religious concerns are not
addressed by scientists, and at the same
time religious scholars do not seem to
be interested in following the
developments in the many fields of
science and technology. More often
than not, people would get the
impression that Islam is in conflict with
science.
In actuality, this is far from the truth.
From the very first revelation brought
down to Prophet Muhammad on his
inception as the last messenger of Allah,
the emphasis has been on the
importance of knowledge. The first
revelation, from verse 1 to verse 5 of
Surah al-‘Alaq, is translated, thus:
“Read! In the name of thy Lord and
Cherisher Who created – Created man,
out of a congealed blood. Read! And
thy Lord is Most Bountiful. Taught man
that which he knew not.”
This first revelation is significant for
a number of reasons. Chief among these
is the appointment of Muhammad Ibn
Abdullah as the last messenger.
Consequently, Islam began to flourish
on this world, creating one of the most
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to take this further, the combination of
reading and writing is in actual effect
the
culture
of
research
and
development. To do research, one must
read (i.e. partake in literature review for
instance). Upon completing a research,
new developments are made and new
knowledge is established. These new
and novel findings are then transmitted
through
writing,
i.e.
academic
publications. Such is the nature of the
cycle of the development of knowledge.
The fourth significance of this first
revelation is that it contains one of the
many
Quranic
information
on
embryology. It is indeed fascinating to
note that Allah has chosen to reveal this
biological information some fourteen
centuries ago when this information was
only scientifically proven about a
century ago. This in actual effect
highlights the close relationship
between Islam and science – how Islam
places great emphasis on the mastery
and acquisition of knowledge. More
significantly, of all the branches of
knowledge in the world, Allah has
chosen biology (more specifically
embryology) to be included in the first
revelation. By extension, this only
serves to highlight that Muslims could
not afford to ignore developments in the
area of biology and biology-related
sciences and technologies.
Simply by looking at the first
revelation of the Quran, we can see that
there is no paradox (and by right, there
should not be any paradox) between
Islam and science. This was correctly
noted by Maurice Bucaille (1989), the
well-known and respected French

surgeon. Islam and science goes hand in
hand with one another. Those who truly
understand the teaching of Islam would
understand the importance of science to
Islam (and by extension, to Muslims),
while those who understand science
would appreciate the need for Islamic
inputs in the development of new
sciences and technologies.
BIOECHNOLOGY
SIGNS OF THE
ALLAH

AND
THE
MIGHT OF

As we progress over time, more and
more areas of knowledge are being
acquired by mankind, where something
that may be thought of before as
impossible, is today very possible and
very common. One such impossibilities
is presented by biotechnology and its
wide-ranging
applications.
Biotechnology
has
undoubtedly
catapulted mankind into an era that we
often refer to as the Age of
Biotechnology.
While Gregor Johann Mendel in the
th
19 century is credited with establishing
the field of genetics, it was not until
1953 that James Dewey Watson and
Francis Harry Compton Crick proposed
the double helix structure of the
deoxyribonucleic acid (DNA) that
genetics really took a quantum leap in
terms of research and development.
Much progress has been made since
then – some of which are welcomed and
embraced by mankind without much
disagreement, while others are shrouded
in great controversies. Developments in
areas such as genetic modification of
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organisms for instance have invited
much debate and dispute all over the
world. Ethicists, consumer groups,
environmental activists and religious
groups have raised concerns that
science is seemingly tampering with the
natural order of things.
At this juncture, it is apt to remember
that all knowledge acquired and
obtained by mankind through research
and development is in actual effect a
“gift” from Allah. If Allah does not will
for mankind to obtain such knowledge
(and that includes knowledge in the
field of biotechnology), then such a
thing will never take place. Only when
Allah wills for a particular knowledge
to be made known to mankind would
that knowledge be acquired. For
Muslims, this is an important reminder
because for every knowledge that is
made known to mankind, it is actually a
sign from Allah for us to remember that
Allah is indeed All-Powerful and Most
Benevolent.
This
is
mentioned
explicitly in the Quran in verses 20 to
21 of Surah adz-Dzariyaat when Allah
says to the effect that, “On the earth are
Signs for those assured of faith. As also
in your own selves: will ye not then
see?”
The Age of Biotechnology has in
fact shown many Signs pointing
towards the Might of Allah. For those
who take the time to ponder and think,
then these signs are very significant
because they could strengthen one’s
faith and belief in the Oneness of Allah.
The question remains, how best
should mankind utilise the knowledge,
in this case biotechnology, for the

betterment of mankind? It is crucial that
in this day and age that mankind do not
be let astray and transgress the natural
order of the world as set forth by Allah
as unequivocally stated in the verse 119
of Surah an-Nisa’ in the Quran which is
translated thus: “‘I (Satan) will mislead
them, and I will create in them false
desires; I will order them to slit the ears
of cattles, and to deface the (fair) nature
created by God.’ Whoever forsaking
God, takes satan for a friend, hath of a
surety suffered a loss that is manifest.”
This is a strong reminder for all of us
that we should be wary and cautious of
the limits and limitations of science and
technology we avoid destroying the
world and ourselves along the way.
Again this is reminded by Allah in verse
41 of Surah ar-Ruum which means,
“Mischief has appeared on land and sea
because of (the deed) that the hands of
men have earned, that (God) may give
them a taste of some of their evil deeds:
in order that they may turn back (from
Evil).”
As Muslims acknowledge that all
forms of knowledge are from Allah, it is
imperative that we also observe
humility and humbleness. In Ibn alHaytham’s magnum opus Kitab alManazir (Book of Optics), the Muslim
polymath concluded his work by
acknowledging that while all he knows
about the subject is written in his book,
his knowledge is limited and there may
even be errors in his work, and that only
Allah knows best.
Another example of humility and
humbleness was shown by another
Muslim polymath Ibn Rushd. After one
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of his most powerful defences of
rationalism ever written, he concluded
by apologising for taking the reader’s
time and asked for forgiveness both
from the reader and Allah for his errors,
excuses and stumblings.
It is thus our opinion that such
humility and humbleness should be
observed, inculcated and practised when
we discuss matters pertaining to
knowledge. Even more so if the
knowledge is considered to be
controversial or sensitive. Both
scientists and religious scholars should
be aware of the need to be humble, for
if we say that knowledge points towards
the Might of Allah, then humility and
humbleness will lead us towards piety.

Islam places great importance on the
agricultural sector. Many verses in the
Quran
highlight
this
sector’s
significance, for instance in verse 4 of
Surah ar-Ra’d which is translated thus:
“And in the earth are tracts (diverse
though) neighbouring and gardens of
vines and fields sown with corns, and
palm trees – growing out of single roots
or otherwise, watered with the same
water, yet some of them We make more
excellent than others to eat. Behold,
verily in these things are Signs for those
who understand.”
The importance of this sector led to
some Muslim scholars to decree that
agriculture takes precedence over many
other fields of economy. Hence, it is not
surprising to find strong participation of
medieval Muslims in this sector.
Crops from outside the Muslim
world such as sorghum (from Africa),
citrus fruits (from China) as well as
mango, sugarcane, tamarind, rice and
cotton (from India) were introduced to
Muslim lands. Some of these crops
proved to be of great economic
significance to the region. The
introduction of new crops was
accompanied by transformations in
farming techniques. The traditional
growing season had always been winter,
with land mostly left idle during
summer. With the introduction of new
crops, a new agricultural season was
made possible. Most of the crops
mentioned earlier became summer
crops.
The introduction of summer crops
changed the rhythm of the planting
seasons. This also led to the practice of

ISLAM AND AGRICULTURE
Agriculture is an important sector
from the perspective of Islam. The
world has been dependent on
agriculture to ensure food supply and
food security. Ever since the 8th century
all the way until the 13th century, the
Islamic
Civilisation
spearheaded
fundamental
transformation
in
agriculture. This transformation is
referred to by many names, such as the
Arab Agricultural Revolution, Muslim
Agricultural Revolution, Medieval
Green Revolution and Globalisation of
Crops. This was a period that saw crops
and
farming
techniques
(and
technologies) from various parts of the
medieval Islamic world being diffused
and adapted from and to regions beyond
the civilisation.
It is therefore not surprising that
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crop
rotation.
This
Muslim-led
revolution in agriculture made it
possible to harvest the land four times
or more in the course of two years.
Most definitely multiple harvesting
reduced the fertility of the land. To
alleviate this situation and to improve
fertility of the soils, Muslim manuals on
agriculture recommended all kinds of
fertilisers, each with its own qualities
and applications. Some of the Muslim
agronomists who wrote agriculture
manuals included Ibn al-Baitar, Abu alAbbas an-Nabati, ad-Dinawari, Ibn
Wahshiyyah, Ibn Bassal, al-Asma’i and
al-Marqrizi.
The various innovations and
advancements during this period
showed that agricultural technologies
utilised for the benefit of mankind is
very much encouraged by Islam.
Therefore, it is our view that
biotechnological
utilisation
in
agriculture should also be considered
for its potential benefits while at the
same time weighing its risks. A wellinformed discussion analysing the
strengths, weaknesses, opportunities
and threats of agribiotechnology – or
any technology for that matter – must
be undertaken.
ROLES
OF
SCHOLARS
BIOTECHNOLOGY

Revelation of Allah to mankind. The
general principles of the Shariah are
derived from a system of reasoning
known as istislah which focuses on the
common good of mankind. This system
of thought, in turn, is part of the broader
field of study known as usul al-fiqh or
the study of the sources of the fiqh.
Analysis of the general principles of the
shariah through the use of intellectual
effort is known as ijtihad. Ijtihad gives
meaning to the specific directives and
provides guidance on all aspects of
Muslim life in the variable contexts of
time and place. Ijtihad is especially
important in light of the advancements
in science and technology, and this most
definitely
includes
biotechnology.
These advancements are not specifically
mentioned in the Quran, but certainly
there are general principles that could
be derived from the Quran as well as the
Prophetic traditions.
The Shariah in essence gives living
expressions in intrepreting and applying
the injunctions of the Quran and the
guidance of the Prophet. The
development of an integrated and
adaptable legal system which focuses
on what is best for mankind as a whole
is one of the most outstanding
achievements of Muslim jurists. The
methodology of Islamic jurisprudence
asserts that any ruling in the fiqh has
meaning only to the extent that we can
understand its rationale or higher
purpose.
The Shariah has five main objectives
or goals (maqasid). They are hifz addeen (preservation of the religion), hifz
an-nafs (preservation of life), hifz al-

RELIGIOUS
IN

1. Providing guidance
Islamic law or the Shariah provides a
framework of ultimate reality and
ethical guidelines which Muslim
scholars have derived from the Divine
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‘aql (preservation of intellect), hifz annasab (preservation of progeny) and
hifz al-maal (preservation of property).
The maqasid ash-shar‘iyyah in itself
can provide a useful checklist of the dos
and don’ts in developing and utilising
biotechnology. If the development and
utilisation of biotechnology bring about
benefits to these five matters without
posing any risk or danger to any one of
them, then such development and
utilisation would be deemed permissible
and thus should be allowed. Conversely,
if the development and utilisation of
biotechnology pose a threat to even one
of the objectives of the maqasid, then it
would be prohibited.
This is why it is imperative that
Ulama are involved in the discussion
pertaining to biotechnology. They will
be able to assist in providing the Islamic
bioethical framework that can serve as
guidelines in the development and
utilisation of technology.

sources are research institutions
(28.5%),
religious
scholars/
organisations (19.5%), universities
(14.4%) and consumer associations
(11.8%).
From these figures, it is apparent that
aside
from
scientific
research
institutions, religious institutions also
figure prominently when it comes to
dissemination of information to in
particular the Muslim community.
Therefore, religious scholars must be
engaged
as
communicators
of
biotechnology to the public.
Having said that, it is important that
religious scholars be equipped with
ample and accurate information on
biotechnology. To do this would require
scientists to explain to religious
scholars, in layman terms, matters
pertaining to biotechnology. At the
same time, it is pertinent upon religious
scholars to not view biotechnology as
something outside the purview of Islam.
For a Muslim community like the one
we have in Malaysia, when it comes to
the aspect of hukum as to whether
something is permissible or otherwise,
heavy reliance and trust are given to the
views of religious scholars and
institutions compared to the other
groups of people. Ultimately, religious
scholars can become the community’s
opinion-shapers on biotechnology.

2. Influential communicators
Religious scholars are highly
respected and regarded in Muslim
communities. Their views are much
sought after. Their advice have much
influence in shaping the opinions of
Muslim communities.
A survey on the understanding and
acceptability of biotechnology was
conducted by the Institute of Islamic
Understanding Malaysia (IKIM) in
2003. One aspect of the survey was on
the most trusted source of information
for biotechnology. According to the
survey conunducted by Sobian and
Abdul Rahman (2003), the most trusted

CONCLUSION
Scientists and religious scholars must
meet at regular intervals. This is to
facilitate on-going discussions on the
new developments of biotechnology.

73

“Journal of Biosafety; Volume 3, Number 3, Spring 2011”

No doubt there will be differences in
opinions. The important point for us all
to remember is that a dialogue between
these two groups must continue to take
place. We cannot afford to have a
situation where on the one hand, we
have scientists who are oblivious of
religious sensitivities, and on the other
hand, we have religious scholars who
are unaware of developments in
biotechnology.
Dialogue between the two groups
could help in identifying pertinent
issues that must be addressed and
answered. Until and unless these issues
are addressed, then doubts will continue
to linger and the same questions will
continue to crop up. More often than
not, issues may not be able to be solved
in one sitting. As is often the case,
continuous deliberation and discussion
will assist in addressing outstanding
issues.
The key is that there is a common
language that is used by scientists and
the religious scholars. There must also
be mutual respect accorded between one
another. And there should also be
decorum
in
tackling
different
viewpoints. Most importantly, such
discussions must also be done sincerely
with the aim of improving and uplifting
the conditions of our nations and
communities.
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Abstract
Genetically modified food is referred to food derived from Modern Biotechnology or
genetic engineering. It is readily accepted by the Indonesian consumers. A brief
description of the fatwa process in Indonesia is given. This relies on tests to pass the
halal criteria and requirements of the halal food. Careful analysis of the technology
processes will also shed some light onto the thayyiban (good) aspect of the food. As one
progressively proceed from the ethical principles to their governance in the management
efforts, one will hopefully confirm the firm and solid acceptability of food derived from
modern biotechnology as halal (lawful) and thayyiban ( and good) food in the society.
Key words: Modern Biotechnology, Indonisia, Halal food, Public acceptance.
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time of its establishment in 2004, the
Indonesian muslim scholars have
already gone through the major issues
contested almost everywhere in the
Islamic world, from euthanasia to
abortion. The Indonesian Ministry of
Health, hosts the special committees on
this, Health and Islamic Law
Consultative
Council
(Majelis
Pertimbangan Kesehatan dan Syara)
and National Health Research Ethics
Committee (Komite Nasional Etika
Penelitian
Kesehatan),
examine,
monitor and give clearance to
researches involving human subjects. In
all, more than one hundred fatwas on
contemporary medical issues have been
issued by the various Islamic
organizations. KBN is now compiling
these; some will be reconsidered in the
near future to gain further insight as to
what and how Islam contributes to the
‘Indonesian bioethics’.
Interestingly, from our deliberations
in KBN, scientific breakthroughs are
accepted as they are presented. In
Indonesia acceptance (of GM food, for
example) are not questioned. Only a
handful of scientists will look into the
ethics in all the processes and the endproducts. So far we have dealt with, in
the sense of tracing, the ethical
principles and possible regulatory
mechanisms in: public health, stem cell
research and application, biotechnology,
natural genetic resources, animal
welfare, and bioethics education. None
was ‘hotly debated’.
KBN deals and concentrates on
issues that come about through the rapid
development of sciences, especially life

INTRODUCTION
Eat of that which Allah hath
bestowed on you as food lawful and
good, and keep your duty to Allah in
Whom ye are believers [Q-Al Mai’dah
(The Table Spread) 88].
To help us stay on course, the
following definitions are a direct
quotation from a textbook (Bryant,
2005):
“The term GM crop is self-defining –
a crop variety that carries a genetic
character as a result of genetic
modification. However, a GM crop is
not necessarily a GM food, because
products of GM crops such as oils,
proteins or starch may well not have
been modified by the GM process. .. A
GM food, strictly speaking, is a food
where the genetic modification of the
crop from which the food is derived was
aimed at changing the composition of
the food substance itself; … .”
It goes further, indicating a
complication:
“Confusingly, there are intermediate
categories in which the new genetic
material will be consumed with all the
rest of the DNA or in which a new
protein, modified or added for non-food
reasons, is consumed with all the other
proteins, when the plant material is
eaten raw or cooked. …”.
THE INDONESIAN NATIONAL
BIOETHICS
COMMISION
(KOMISI BIOETIKA NASIONAL,
KBN)
KBN is a young organization. At the
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sciences. KBN is also putting onto the
international map of bioethics, issues
related to environment ethics.
KBN finds it difficult to proceed, as
there is a lack of critical mass of
concerned scientists and ethicists to
consider properly the grand picture of
the environment. One of the bioethical
principle in the Universal Declaration
on Bioethics and Human Rights (2005)
reads: Article 17 – Protection of the
Environment, the Biosphere and
Biodiversity: Due regard is to be given
to the interconnection between human
beings and other forms of life, to the
importance of appropriate access and
utilization of biological and genetic
resources, to the respect for traditional
knowledge and to the role of human
beings in the protection of the
environment, the biosphere and
biodiversity.

through its Letter of Decision Number
018/MUI/1989, on the sixth of January
1989, established “The Assesment
Institute for Foods, Drugs, and
Cosmetics” (known as LPPOM by its
Indonesian acronym). In cooperation
with the Bogor Institute of Agriculture,
the leading state university in Indonesia
focusing on tropical agriculture and life
sciences.
LPPOM MUI is an institute having
the tasks of conducting (1) research, (2)
assessment, (3) analysis, and (4)
decision-making on the safety, both the
health aspects and the Islamic halal
aspect, for consumption and/or use of
products, food and its derivatives,
drugs, and cosmetics.
LPPOM MUI, as an independent
body for the study and assessment
aspects of products and processes, in
itself is not a fatwa body. The issuance
of fatwas remains with the MUI.
Producers (of foods, etc) in their
application for the halal certificate are
requested to attach all the details and
specifications of the raw materials, the
components, additives and the flow of
the process. The auditors of the LPPOM
MUI examine and make field
investigation, followed by laboratory
work to ensure that all data are
scientifically correct.
The scientific team comprises of
specialists in the different fields of food
science and technology and other
related fields. The Halal Certificate, as a
final recognition, will only be issued
after deliberation by the Fatwa
Commission of MUI, based on work of
LPPOM
MUI
and
their

MAJELIS ULAMA INDONESIA
AND
THE
HALAL
CERTIFICATION
The Indonesian Ulamas Council
(Majelis Ulama Indonesia, MUI) was
established in 1975. The council
comprises a broad range of Muslim
groups including Nahdatul Ulama (NU)
and Muhammadiyah. It was founded by
the government in 1975 as the body to
(1) to advise the Muslim community on
contemporary issues and (2) to issue
fatwa, religious opinion concerning
Islamic law issued by an Islamic
scholar, or ruling, if it does not break
new ground.
In the course of its work MUI
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recommendations. The certificate is for
2 years; re-validation throughout the 2year period is by receipt by MUI of 6monthly reports prepared by the internal
halal auditors within the Halal
Assurance System. Technical deails can
be further found in the Report of the
International Training on Halal
Assurance System, 1-2 July, 2008, and
Workshop on Animal Derivatives Issues
and Integration of HAS with ISO and
HACCP, 3 July, 2008, Jakarta,
Indonesia.

authority on Islamic affairs has given
the go-ahead for the consumption of
imported GMO foods (The Jakarta Post,
2003): 'Despite there being no official
ruling on GMO-based food products, as
long as it comes from plantations, such
as soya bean or corn, there are no
problems,' said Professor Aisyah
Girindra, head of medicine and food
supervision at the Indonesian Ulamas
Council (MUI). While the country's
religious leaders appear unconcerned
about the GMO issue, the Indonesian
Consumers Institute Foundation (YLKI,
Yayasan
Lembaga
Konsumen
Indonesia) has urged the government to
issue regulations requiring all imported
processed foods, including those
derived from GMO products, to
undergo health examinations before
entering the domestic market. 'Our aim
is just to make sure that those imported
food products are safe for consumers,'
said YLKI activist Iliani.
See also K. Hazzah (2000) in
http://www.agbioworld.org/biotechinfo/religion/halal.html
for
an
elaboration of the halal status of GMO
or GM food internationally.
The active engagement of the
Indonesian ulamas in producing fatwas
is known, including fatwas on issues
directly related to the application of new
scientific knowledge. This is part of the
responsibility in securing the lawmakng activities to be on course with
the Islamic sharia, to create maslaha for
the society. It is important to realize that
food acceptance should also be
examined not only through its halal
status, but also by its thayyiban status.

DISCUSSION
There are different aspects of the
Indonesian
Muslims’
view
on
genetically modified food (GM food)
and its acceptability as halal food. This
brief paper presents the fatwa process
and Islamic agencies involved in the
regulation of GM food and the. There is
a need to find a common language
between ulama and scientists, which
will be used by both parties and
demonstrate the effectiveness of good
communication, with no questionable
interpretation of the technical details
involved.
On the issue of GM food, MUI
already signaled their acceptance of GM
food openly by making public
statements of the approval in accepting
GM food. The Council also indicated
the go-ahead for the consumption of
imported the foods. These statements
were made already in 2003, despite
there being no official ruling on GMObased food products, as long as it comes
from plantations. Indonesia's leading
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Ethical consideration can be introduced
here, namely for food to be both halal
and thayyib.
However, although this is actively
done in various religious organizations,
the bioethial discourse in Indonesia is
outside this fatwa process. In their
deliberations the ulamas tackle their
problems on a case-by-case basis,
whereas the KBN process, for example,
in translating ‘from principles to
governance’ has a long way to go, to
contibute to the accepted and
recognized ‘bioethical guidelines’ in
reaching national consensus.
There is a need to find a common
language between ulama and scientists,
which will be used by both parties and
demonstrate the effectiveness of good
communication, with no questionable
interpretation of the technical details
involved. So far, in Indonesia, the
influence of the voices of the ulama’s in
bioethics committee is not particularly
significant.
One can then go slightly beyond this
intended immediate purpose of looking
at GM food, namely to lay the
groundwork for further analysis of the
topic from a bioethical perspective in
Indonesia. GM food should, after all,
not only be seen as a product (the
‘what’) but no less importantly as an
end-product that ‘carries’ with it the
various food science and technology
processes (the ‘how’). This is the
starting point of a typical bioethical
enquiry.
To put into perspective faced by
muslims in their choice of food: to
accept or otherwise GMO food, one can

observe the following remarks mede by
Prof Sahin Aksoy (2008) at the Ninth
Asian Bioethics Conference:
“The practice and influence of the
diverse ethical heritage in Islam has
continued in varying degrees among
Muslim in the contemporary world.
Muslims must take into account the
diversity and pluralism that has marked
the Muslims of the past as well as the
present.
In the pursuit of a vision that will
guide Muslims in decisions and choices
about present and future ethical matters,
the most important challenge may be
not simply to formulate a continuity and
dialogue with their own past ethical
underpinning but, like the Muslims of
the past, to remain open to the
possibilities and challenges of new
ethical and moral discoveries.”
Muslims should follow closely the
development of the modern bioethics,
as a new academic field, and also as a
value system in society. Internationally,
the Islamic world should know of where
they stand vis-à-vis the western world;
from there a dialogue will emerge, be
useful and effective.
Globally, so many decisions, that
will affect us all, are being made -- in
education, in industry, in every aspects
of life -- with very limited consideration
of and contribution by Islam. We are
behind in the process ‘from principles
to governance’. We are not even heard
in the development of the choice of
tomorrow’s science-based food, for
example, or in interpreting the
Convention on Biological Diversity.
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to Bioethics”, John Wiley & Sons,
Ltd, 2005, to be used in an
introduction course on bioethics for
undergraduate students in Biological
Sciences, p 89.
3. Hazzah, K., 2000, ‘Are GMO's
Halal?: Yes, today's biotechnology
products are approved as Halal, in
http://www.agbioworld.org/biotechinfo/religion/halal.html.
4. The Jakarta Post, newspaper,
“Muslim council approves GM
foods”, July 8, 2003.
5. Komisi Bioetika Nasional, 2004,
‘Komisi Bioetika asional, tantangan
dan harapan’, in Indonesian, Jakarta
2004, 16 pp.

In the document accompanying the
establishment of the Indonesian
National Bioethics Commision (Komisi
Bioetika Nasional, 2004), a special
effort was made to ’calibrate’ 1 the
principles
of
Islamic
bioethics
'autonomy', 'beneficence' and 'nonmaleficence', and 'justice' as was
researched by Sahin Aksoy and Ali
Tenik (2002). The Indonesian muslim
scholars are to ‘assist and help’ the
Indonesian Government understand and
analyze the the issues related to the
rapid development of the life sciences,
based on thorough knowledge of ethical
principles.
Ethical principles are particularly
useful in real life situations, including
guidelines for the development of new
scientific knowledge and its application,
as we move forward from these
principles into governance.
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Abstract
Agriculture is one of the most important sectors of the developing countries. In India
the Green, Blue, White and Yellow Revolutions are the example of remarkable
accomplishments and gave enormous confidence to the agricultural scientists and
farmers and enabled the country to attain basic food self sufficiency. The year 1996 can
be considered as a landmark in agricultural biotechnology in general and crop protection
in particular as four transgenic crops comprising three insect – resistant crops (Bt-corn,
Bt-cotton and Bt-potato) and a herbicide tolerant soybean, developed by Monsanto,
received regulatory approvals in the USA and these were commercially grown on a
large scale for the first time. The year 2009 marked the beginning of the 14th
consecutive year of large scale commercial cultivation of transgenic crops in multiple
countries. In 1996, the area planted with transgenic crops was about 1.7 million
hectares. In a span of about 13 years, the area increased 74-fold, an unprecedented
adoption record for any new technology in agriculture! The number of countries
growing transgenic crops which was only 6 in 1996, has reached 25 (10 industrial and
15 developing countries including India) in 2008. The USA is the leading country in the
commercial cultivation of transgenic crops followed by Argentina, Brazil, India,
Canada, China, Paraguay and South Africa. In India, research on transgenic plant has
been going on in several Govt. and private laboratories, since 1995. India made its longawaited entry into commercial agricultural biotechnology in March 2002 with the
regulatory approval of three Bt-cotton hybrids incorporated with the Bt gene cry 1Ac,
developed by Mahyco-Monsanto, for commercial cultivation. The benefits derived from
Bt-cotton included effective control of bollworms resulting in an average yield increase
by 13%, reduction in chemical sprays by 39% and net profit to farmers of over Rs.
10,000/hectare as compared to non-Bt counter parts. The cotton production has almost
doubled and consequently India which used to record one of the lowest cotton yields in
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the world is now an exporter. In India, Bt-cotton contributed US$840 million or more to
National farm economy, resulting in social and economic benefits and also intangible
environmental benefits.

Key words: India, Transgenic crops, Bt cotton, Economic benefit, Socio-economic
impact.

cultivated area of 97 million hectares (m
ha) at an average of 522 kg/ha) in the
year 1950-51 to 230 m MT (from 122 m
ha at 715 kg/ha) in 2008-09. Thus, in
about 58 years, with an increase in area
by only about 26%, India was able to
achieve about 310% increase in food
production at an average of 229%
increase in yield per unit area (kg/ha).
India now has achieved self-sufficiency
in food and is emerging as a
recognizable exporter of agricultural
commodities. According the Economic
Survey of India 2000-01, we had a
buffer stock of 60.00 million tons of
food grain which further increased
during 2003-04 to 64.08 million tones.
However, the buffer stock has dipped to
20.31 million tons during the current
year.
Now, we have become the world’s
largest producers of milk (100.9 million
tons), the second largest producer of
rice (96.43 million tons), Wheat (78.40
million tons), fruits (63.00 million
tons), which accounts for nearly 14% of
world’s fruit production. India tops in
world production of Mango and
Banana. Grape production is the highest
in the world. In vegetables, India is

INTRODUCTION
Biotechnology with its promise to
revolutionize agriculture around the
world is assuming an increasingly
greater role in India's agricultural
research. Agriculture is one of the most
important sectors of the developing
countries. Indian economy is basically
agriculture oriented and country’s
economic development is largely
dependent upon the development of
agriculture. Agriculture represents
16.67% of India’s GDP and almost 70%
of the population in the country depends
primarily on agriculture, which provides
employment to about 60% of the work
force.
Agriculture
production
contributes nearly 40% of our national
income and about 31% of the total
export of the country.
INDIA’S SELF SUFFICIENCY
‘Green
Revolution’
and
the
subsequent
advances
made
in
agricultural sector has increased the
total food grain production from 51
million metric tons (m MT) (from a
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perhaps the second largest producer
next only to China with a production of
122.26 million tones. India is the largest
producer of coconut in the world.
Cashew nut production contributes 43%
of the world production. India has also
one of the largest livestock population
in the world with 57% of world’s
buffalo population and 16% of the cattle
population.
The Green, Blue, White and Yellow
Revolutions are the example of
remarkable accomplishments and gave
enormous confidence to the agricultural
scientists and farmers and enabled the
country to attain basic food self
sufficiency. However, our food security
was somewhat shaken by the everincreasing population which increased
from 361 million in 1950 to more than
1,000 million (>1.0 billion) (about a
three-fold increase) by 2007 and it is
predicted to exceed 1.5 billion by 2050.
Added to this and the vagaries of the
monsoons, about 30% of our food
production is lost due to pests, diseases
and weeds despite spending huge
amounts on chemical pesticides for their
control. Now, with the ever increasing
human population the challenge before
us is to double the food production in
the next 30 years in the country on an
environmentally sustainable basis. Also
the production of various other
agricultural commodities like fruits,
vegetables, edible oils, live-stocks and
dairy products, semi-processed and
processed food has to be enhanced
considerably to meet the demand of
both domestic and export market.

POPULATION
DEMAND

AND

FUTURE

According to the latest UN report,
the world population is expected to
grow from 5.8 billion to a minimum
saturation level of 8.5 billion. As on
date the population is 6.34 billion. The
population of India has crossed 1.17
billion and is close to 1.2 billion in 2009
and still growing at the rate of 1.8%
thus adding almost 1 Australia every
year. It is predicted to increase 1.5
billion in 2050. The estimated food
grain requirement in 2005 A.D. is
placed at 240 million tons from an everdecreasing solid resource on account of
habitation pressure.
India is the second largest populous
country in the world after China. Out of
the total population, Hindus constitute
the majority with (80.5%) Muslims
comes second (13.4%) followed by
Christians, Sikhs, Budhists and Jain etc.
AGRICULTURE
BIOTECHNOLOGY
Biotechnology based on molecular
biology and genetic engineering holds
enormous potential and offers manifold
applications with its multidirectional
advances in the areas of Agriculture,
health care, population control,
industry,
energy
production,
environmental improvement, animal
husbandry
and
aquaculture.
Biotechnology has opened an exciting
frontier in agriculture. Now Agriculture
has moved from a resource based to a
science based industry as Science &
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Technology is being substituted for land
and labour.

and flowers; and increased crop yield.

TRANSGENIC PLANTS

BIOTECHNOLOGICAL
BREAKTHROUGH – A TURNING
POINT

Agricultural biotechnology aims at
enhancing the beneficial traits of plants,
animals
or
microorganisms
by
introducing (or silencing) the desired
gene(s) through genetic engineering. A
unique feature of modern biotechnology
is that, the polymerase chain reaction
(PCR), plant genetics, molecular
biology and plant transformation, the
required genes from any source - be it
bacteria, virus, fungi, plants or animals can be isolated and introduced into a
desired plant species irrespective of its
relatedness. The introduced gene
becomes a part of the host plant genome
and an inheritable trait. Such plants
carrying the alien gene(s) are called
‘Transgenic plants’ or ‘Genetically
engineered or modified plants.’
Transgenic plants are created by man - a
remarkable breakthrough in crop
science akin to some of the brilliant
advancements made in medical and
several other areas of science.
Transgenic technology can be
utilized to develop plants with various
beneficial traits such as i) Crop
protection traits like resistance to pests,
diseases and herbicides; ii) Abiotic
stress in the form of tolerance to
drought, heat, cold or salinity, thus
enabling crops to be grown in
inhospitable habitats; and iii) Quality
traits leading to enhanced nutrition;
prolonged shelf-life or improved taste,
colour or fragrance of fruits, vegetables

The year 1996 can be considered as a
landmark in agricultural biotechnology
in general and crop protection in
particular as four transgenic crops
comprising three insect-resistant crops
(Bt-corn, Bt-cotton and Bt-potato) and a
herbicide tolerant soybean, developed
by Monsanto, received regulatory
approvals in the USA and these were
commercially grown on a large scale for
the first time. These approvals were
preceded by about 14 years of intensive
research that demonstrated these crops
to be beneficial to farmers while, at the
same time, being safe to humans,
animals as well as other non-target
beneficial organisms, plants and
environment. Subsequently, these and
also other transgenic crops where both
insect resistant and herbicide tolerant
genes were stacked in the same plant
were
also
developed
and
commercialized not only in the USA,
but also in several other countries.
The year 2009 marked the beginning
of the 14th consecutive year of large
scale commercial cultivation of
transgenic crops in multiple countries. It
has been a tough journey with
speculated risks, opposition and
controversies,
while
leading
to
unprecedented adoption by farmers
following
their
economic
and
environmental benefits.
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GLOBAL SCENARIO

ADOPTION OF TRANSGENIC
CROPS BY VARIOUS COUNTRIES

The area planted with transgenic
crops in 1996, the first year, was about
1.7 million hectares. It increased
significantly from year to year to reach
125.0 m ha in 2008 as depicted in the
figure below. Thus, in a span of about
13 years, the area increased 74-fold, an
unprecedented adoption record for any
new technology in agriculture!

The number of countries growing
transgenic crops which was only 6 in
1996, has reached 25 (10 industrial and
15 developing countries including
India) in 2008.
The USA is the leading country in
the commercial cultivation of transgenic
crops, occupying 62.5 m ha (50% of

Hectares in million

Figure 1: Global Area of Transgenic Crops, 1996 to 2008 (million hectares)
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74‐fold increase in 13 years

More countries adopt transgenic crops:

the total 125 m ha) followed by
Argentina with 21.0 (16.8%), Brazil
15.8 (12.6%), India 7.6 (6.1%), Canada
7.6 (6.1%), China 3.8(3.0%), Paraguay
2.7 (2.2%) and South Africa 1.8 (1.4%).
The other 17 countries (Australia,
Bolivia, Burkina Faso, Chile, Colombia,

Czech Republic, Egypt, Germany,
Honduras, Mexico, Philippines, Poland,
Portugal, Romania, Slovakia, Spain and
Uruguay), the transgenic area ranged
around 0.1 m ha. only.
Although only 25 countries are
currently involved in the commercial
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cultivation of only four major
transgenic crops – soybean, corn, cotton
and canola - that have been approved,
altogether about 63 countries are
engaged in transgenic research on some
57 plant species comprising field crops,
vegetables, fruits and other crops for
various beneficial traits. These are in
various stages of development and
regulatory approval.
GLOBAL
MARKET
TRANSGENIC CROPS

traits stacked in the same plant (HT +
IR).
Gene
stacking
(or
gene
pyramiding) is receiving greater
attention in recent years due to obvious
benefits.
INDIAN SCENARIO
ROLE OF DEPARTMENT
BIOTECHNOLOGY

Taking note of the enormous
potential
and
relevance
of
biotechnology
for
national
development, a full fledged Department
of Biotechnology (DBT) was created in
1986 in the Central Ministry of Science
and Technology of India, first of its
kind in the world, DBT was set up with
a mandate to act as a focal point in the
administrative
structure
of
the
government for planning, promotion
and co-ordination of biotechnological
programs in order to provide a
systematic impetus to the development
of a strong R&D base for the process
and product development and their
application in important socio-economic
sectors. DBT was also mandated to
evolve rDNA biosafety guidelines for
laboratory research and product
applications. Department also acts as
an agent of government for importation
of new rDNA based biotechnological
process, products and technologies.
The DBT has made concerted efforts for
generating basic know-how and
carrying out fundamental research in
front line areas, and in developing
biotechnology based products having
immediate relevance to national needs.
The DBT runs programmes and projects

OF

The estimated value of transgenic
crops grown globally in 2008 was
US$7.5 billion representing 14% of the
US$52.72 billion global crop protection
market The projection for 2009 is
US$8.3 billion.
The number of farmers adopting
transgenic crops has been steadily
increasing every year and reached 13.3
million from 25 countries in 2008. Of
these, about 12.3 m or 92.5% were from
resource-poor developing countries of
which 7.1 m from China and 5.0 m
from India planted Bt-cotton and the
remaining 0.2 m planted other biotech
crops.
IMPORTANT
CROPS

OF

TRANSGENIC

The principal transgenic crop is
soybean which occupy the area of
65.8m ha. This is followed by
maize(37.3 m ha) , cotton(15.5 m ha.)
and canola (5.9 m ha ). These crops
were either herbicide tolerant (HT) or
insect resistant with Bt (IR) or both the
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of high national relevance covering
almost all the areas of agriculture,
health
sector,
energy
supplies,
environment improvement, population
control,
animal
husbandry
and
aquaculture, genomics, Bioinformatics,
societal programmes.
In fact,
Biotechnology
holds
considerable
promise
in
improving
Indian
Agriculture and consequently in
enhancing the quality of life.
In India, research on transgenic plant
has been going on in several Govt. and
private laboratories, since 1995. Being
a new technology involving GMOs,
research in this area is closely
scrutinized and monitored by DBT.
DBT has set up several committees
such rDNA Advisory Committee
(rDAC),
Institutional
Bio-safety
Committee (IBSC), Review Committee
on Genetic Manipulation (RCGM) and
Gentic
Engineering
Approval
Committee (GEAC) which comprise
experts from various fields. These
committees help DBT in preparing the
regulatory guidelines and ensure that all
the prescribed bio-safety measures are
followed in laboratory experiments
before permission is given for field
trails and subsequently for commercial
cultivation.
The transgenic field experiments
conducted in India have enabled the
country to have hands on experience on
several genetically modified plant.
Most important among them are
transgenic Bt. Cotton, Bar-Barnase and
Bar-Barstar mustard and Bt. Tomato
and Transgenic Bt. brinjal.
Data
generated in India have demonstrated

substantial agronomic benefits from
transgenic
plants
over
the
corresponding non-transgenic controls.
In addition, experiments have also been
conducted for transgenic cabbage,
cauliflower, brinjal, tobacco, tomato etc.
Several other plants like rice, pigeonpea, soybean, chili, black pepper and
corn have been transformed with
improved traits and these are likely to
be experimented upon in open
environmental conditions soon. The rich
experience gained from hands on
experiments in the field conditions has
provided insights about the benefit as
well as the risks from the use of such
plants.
FIRST
BIOTECH
COMMERCIALIZED

CROP

India made its long-awaited entry
into
commercial
agricultural
biotechnology in March 2002 with the
regulatory approval of three Bt-cotton
hybrids incorporated with the Bt gene
cry 1Ac, developed by MahycoMonsanto, for commercial cultivation.
This approval was preceded by a large
number of laboratory studies and more
than 500 field trials carried out in
different agro-climatic regions between
1998 and 2001 to assess their efficacy
against bollworms and also the safety
and benefits.
Realizing the potential of Bt-cotton,
more than 20 other Indian seed
companies have already become sublicensees of Mahyco-Monsanto. An
improved
version
of
Bt-cotton
(Bollgard® II), stacked with two Bt
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genes, namely cry 1Ac and cry 2Ab2,
also developed by Mahyco-Monsanto,
was approved by GEAC in 2006. Two
more versions of Bt-cotton, one
developed by J. K. Agri Genetics Ltd.,
incorporated with cry 1Ac with an event
different from Mahayco-Monsanto’s,
and another version developed by Nath
Seeds stacked with two genes, cry 1Ab
and cry 1Ac with Event GFM, were also
approved in 2006. These companies
have introduced Bt gene(s) into their
own cotton hybrids developed for
different agro-climatic regions. By
2008, about 30 companies were
engaged in the production of Bt-cotton
with 274 Bt-cotton hybrids. At the same
time, illegal Bt-cotton and spurious
seeds have also found their entry into
market. There has also been unjustified
opposition
and
spread
of
misinformation about the safety and
bebefits of Bt-cotton and biotechnology
by a few NGOs and individuals.
Nevertheless, research on biotechnology
is making rapid progress, with the
support extended by Govt of India and
faith shown by the scientific community
and farmers. Several public sectors and
private companies in India are engaged
in doing research on some 17 crops for
various transgenic traits.

representing 82% of the total cotton
area. The number of farmers who
adopted Bt-cotton in 2002 was about
20,000 which increased to 5.0 million
by 2008. This increasing trend will
continue in the coming years. The
benefits derived from Bt-cotton
included effective control of bollworms
resulting in a an average yield increase
by 31%, reduction in chemical sprays
by 39% and net profit to farmers of over
Rs.10,000/hectare as compared to nonBt counter parts. The cotton production
has almost doubled and consequently
India which used to record one of the
lowest cotton yields in the world, is
now an exporter.
STATUS OF GM FOOD CROPS
The promoters of this technology are
keen to start cultivation of GM varieties
of tomato, potato and green vegetables
including brinjal in India. Bt-Brinjal is
going to be the first food crop. This is
at advance stage of regulatory
development and is under consideration
for commercial release. Other GM food
crops are at R & D stage.
SAFETY AND BENEFITS
For
biotech
products,
safety
assessment and risk management have
been given the highest priority. Every
country, which in the process of
commercialization of transgenic crops
has to develop necessary bio-safety
guidelines. All biotech products,
including transgenic crops, undergo a
comprehensive and rigorous assessment

ADOPTION OF BT-COTTON IN
INDIA
The area planted with Bt cotton has
been steadily increasing year after year
in India. In 2002, the first year, it was
about 30,000 (0.03 million) ha and by
2008 it reached a staggering 7.6 m ha
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process to demonstrate their safety and
benefits before they are given due
regulatory approvals.

intangible environmental benefits. The
ever-increasing demand for Bt-cotton
seeds is a clear reflection of farmers’
confidence in this technology and its
benefits.
As we enter the 14th year of large
scale commercial cultivation of
transgenic crops in multiple countries,
research on more exciting transgenic
traits such as nutritional enhancement
and tolerance to drought, cold and other
abiotic stresses are in progress.
Biotechnology is the hope for future
and will provide the unlimited
opportunity of meeting the expectations
of the people for solving the problems
of hunger, diseases, environmental
pollutions, toxic wastes, energy
shortage and over population. There is
an urgent need to strengthen the
biotechnology
awareness
building
strategies by established private and
public sectors which would increase the
biotechnology perception globally.

ECONOMIC BENEFITS
Transgenic
crops
have
been
continuously grown on millions of
hactares/acres in several countries in the
last 13 years and the results have
indicated significant increase in yield
owing to effective pest/disease/weed
control.
Other benefits include (i)
Drastic reduction in the use of chemical
pesticides (ii) Attractive revenue to
farmers, both small and large (iii)
Social,
economic,
health
and
environmental
benefits
(iv)
No
untoward incidents related to food/feed
safety, environment or pest resistance.
The global net economic benefits to
biotech crop farmers in 2007 alone was
US$10 billion (US$6 billion for
developing countries, 4 b for industrial
countries). The accumulated benefits
during the period 1996 to 2007 was
US$44 billion, equally shared by the
developing and industrial countries.
In India, the average cotton yield
which was 308kg/ha in 2002, prior to
introduction of Bt-cotton, increased to
560kg/ha in 2007, similarly, the
national cotton production increased
from mere 15.8 million bales in 2002 to
31.0 m bales in 2007. Exports of raw
cotton which was 0.9 m bales in 2005
increased to 4.8 m bales in 2007.
Further, Bt-cotton contributed US$840
million or more to National farm
economy. Thus, there have been social
and economic benefits and also
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Abstract
The issue of Halal (permissibility) is very close to Muslim society in Malaysia. With
the advancement of food technology - such as agribiotechnology - in the world today,
Muslim demand answers and explanations on the permissibility of products derived
from such technologies. On the other hand, a verified halal certificate for such products
is urgently required. Thus, the government of Malaysia – especially through National
Fatwa Committee, JAKIM etc.- is working to development policy and system for halal
certification in Malaysia. This paper explains briefly the process of halal certification in
Malaysia.

Key words: Agricultural biotechnology, GMO, Halal food, Malaysia, Islam, Fatwa.
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4. responsible agency in issuing
halal certification in Malaysia.
Fatwa
on
Biotechnology-based
products (consumable products)
Fatwa or an Islamic edict is defined
as a scholarly opinion on a matter of
Islamic law to provide guidance to other
scholars, judges and citizens on how
subtle points of Islamic law should be
understood, interpreted or applied.
In Malaysia, there is only one fatwa
that is closely related to biotechnology
and consumable products. The fatwa
was issued in the Special Conference of
the National Fatwa Committee of the
Malaysian on July, 12, 1999. The fatwa
rules (9) that:
1. Goods, foods and drinks which
are made through the process of the
pork’s DNA biotechnology contravened
with the syara’ is prohibited
2. Using
the
pork’s
DNA
biotechnology in the goods, foods and
drinks industries is not yet reaches the
level of dharurat (emergency) as there
are many other alternatives
3. This ijtihad is based on the
Islamic jurisprudence as regards:
“preventing harm takes precedence over
gaining or attaining benefits”

INTRODUCTION
According to the Population and
Housing
Census
2000
figures,
approximately
60.4
percent
of
Malaysian population practiced Islam
(8). In other words, out of 27 million
population of Malaysia, about 16.3
million are Muslim. Looking at these
figures, we now understand why the
issues of permissibility of foods, drinks
or medicines are important among
Muslim in this country.
At the same time, the advancements
in food technology and biotechnology
also crucial to Muslim in this country.
Muslims are now more exposed to
various ingredients and processed foods
that may be of questionable halal status.
This situation put more emphasis on
halal issue. However, permissibility of
the products (foods, drinks and
medicines) are not the only concern
among Muslim in this country. They are
also concern on the safety and nutritious
content of the food consumed.
Thus, it is imperative to understand
the relationship of biotechnology-based
products
(foods,
drinks
and
medications) with halal aspect. For this
purpose, this report will touch on
several points related to biotechnology
and Islam in Malaysia. The discussion
will focus on four important points:
1. fatwa on biotechnology-based
products in Malaysia;
2. responsible body in issuing
fatwa;
3. mechanism involved in issuing
fatwa; and

FATWA – THE INSTITUTION
In Malaysia, the issuance of Fatwa is
carried out by the government
institutions named the National Fatwa
Committee (or the Fatwa Committee).
This committee was formed in 1970,
under the National Council for the
Malaysian Islamic Affairs. The function
of the National Fatwa Committee is to
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discuss and coordinate issues regarding
fatwa at national level and to advise the
Ruler on various issues regarding
Muslims in this country.
The Fatwa Committee consists of a
Chairman (appointed by Committee’s
member). Other members are the muftis
of all states in Malaysia and five experts
(Islamic Scholars) who are recognized
by JAKIM and appointed by the
Council of Rulers. In the process of
issuing fatwa, several agencies such as
World
Fatwa
Management
and
1
Research Institute (INFAD)
and
JAKIM, assisted the Fatwa Committee
by conducting research and provide
substantial
information
to
the
committee.
With regard to the development of
agri-biotechnology, in 1999, the
Committee had issued a fatwa on the
permissibility of biotechnology-based
products such as food, drinks and
medicine. This fatwa has played a great
role as guidance to all players in halal
industry in developing or producing
consumable products in this country.

the fatwa is prepared, the Chairman, on
behalf of the fatwa committee, will
submit the fatwa to the Ruler and when
the fatwa has been assented by the
Ruler, the Committee will inform the
State Government. If the state
government decided to accept the fatwa,
only then the fatwa will be gazetted2.
In Malaysia, not all fatwa becomes
law. The fatwa become law only when
it is gazetted. However, not all fatwas in
Malaysia are gazetted. The gazetting of
this fatwa is up to the discretion of the
State. This means that even though the
National Fatwa Committee recommends
that a particular fatwa be made a law,
the ultimate prerogative of whether such
a fatwa should be gazetted lies within
the state and the State ruler3.
In issuing a fatwa, the Fatwa
Committee is expected to follow the
tenets of the Syafie School. However if
the Committee believes that following
the tenets of the Syafie school would
lead to a situation repugnant to public
interests, the Fatwa Committee can turn
to the tenets of the Hanafi, Maliki or
Hanbali schools. If the Fatwa
Committee is of the opinion that none
of the four schools can be followed
without leading to a situation that is

FATWA – THE PROCESS
The Fatwa Committee will hold a
meeting when a fatwa was proposed.
Before the Committee makes a fatwa,
the Mufti may decide that a research
should be carried out and a working
paper prepared. When the research and
reports are ready, the Committee will
meet again to decide on the fatwa. After

2

In most of the States, the assent of the Sultan
(Ruler of the State) is required before a fatwa
can be gazetted. However, in the Federal
Territories, the Mufti can make and publish a
fatwa in the Gazette without the consent of the
Agong (the King).
3
Though, the fatwa is not gazetted, most
Muslim (as well as company, such as food
producer) will refer to the fatwa issued by the
National Fatwa Committee as guidance in their
daily life.

1

INFAD is under Islamic Science University of
Malaysia (USIM)
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repugnant to public interests, then it can
resort to ijtihad (the exercise of
independent judgment) in making the
fatwa.

several document obtained from JAIM.
2.

Document Evaluation
The
application
forms
and
supporting documents includes a
detailed analysis of the company’s
profile and registration, the local
authority’s license, declared ingredients,
name and address of manufacturers/
suppliers of ingredients, original status
of halal
ingredients,
packaging
material, manufacturing process and
procedures, halal certification from
suppliers
and
slaughterhouse
certification from the State Islamic
Department will be evaluated.

HALAL CERTIFICATION
In Malaysia, halal certification is
under the responsibility of Department
of Islamic Development Malaysia
(JAKIM). JAKIM is a Malaysian
Government institution and JAKIM’s
vision to assist in the creation of a
progressive and morally upright ummah
based on Islamic principles in line with
the Malaysian vision through an
efficient and effective Islamic Affairs
Management organization
Based on these virtuous principles,
JAKIM has been responsible to
ascertain policies pertaining to the
development and advancement of
Islamic affairs in Malaysia by fostering
and promotion the sanctity of the
aqidah and Islamic laws, JAKIM also
has been relied upon to enact and
standardized laws and procedures, also
to co-ordinate their implementation in
all the states.

3.

Inspection
Full payment of the certification fees
has to be made before the on-site
inspection. The inspection of the
premises has to be in accordance with
those declared in the application forms
and supporting documents. The site
visit involves a meeting with senior
officers of the company and questioning
the production staff responsible for the
hall requirements. The physical site
inspection includes inspection of
ingredients declared, storage of raw
materials and finished products, cold
rooms,
processing
plant
–
manufacturing flows and handling
aspects during production, packaging
materials, general hygiene, quality
control and assurance practices. The
discussion with the senior personnel of
the company and the production staff
responsible for the hall compliance is to
confirm the observation findings and
the necessary recommendation are duly

HALAL CERTIFICATION – THE
PROCESS
There are several steps to follow in
order to obtain halal certification from
JAKIM. The steps are as follow:
1.
Application
of
halal
certification.
Any company who wishes to apply
for halal certification may need to fill
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endorsed as correct by the parties
concerned.

corrective actions by the application.
o SERIOUS - involving the use of
haram ingredients in the production
(e.g. non-zabihah-slaughtered animals,
pork or its derivatives, etc). Major
failure will cause the certificate to be
revoked.
The total time of issuing the halal
certification is within three months.
This includes the application, process,
inspection, report writing, committee
meeting and issuance of the halal
certification. However, it also depends
on the payment made by the customers.
The validity of Halal Certificate and
its logo is for two (2) years and any
renewal application has to be forwarded
not later than three months before the
expiry date.
In Malaysia, a food company with
halal certification is seen as having a
more a competitive advantage over
other food companies. The society,
particularly the Muslims, is more aware
of products with halal certification.
They will definitely choose product will
the certification. It is important to note
that halal certification is not only
benefit Muslims but benefits all
consumers as it not only covers
religious requirements but it also
imposes strict hygiene practices

4.

Report Preparation
Technical inspectors conducting the
inspection and analysis will then write a
full report on the status of the
application.
5.
Evaluation Committee and
Recommendation
The report will then be tabled and
evaluated by a committee for issuing
Halal Certificate.
6.

Issuing the Halal Certificate
JAKIM will issue the halal
certificate and give permission to use
the halal logo for the products supplied.
7.

Halal Conformity
JAKIM will carry out halal
conformity through constant monitoring
either be surprise visit/inspection or
verbal communication with the
companies involved. Upon discovery
during the post certification period, any
changes made by the manufacturer
without prior approval of JAKIM will
result in the certificate being suspended
or revoked. These changes may be
minor, major or serious.
o MINOR - involving hygiene
and cleanliness (e.g. the use of pest
control);
o MAJOR - involving the change
of ingredients, suppliers, machinery and
relocation of plant;
The above mentioned failures will
render the certificate to be suspended
and subjected to the remedial and

CLOSING
Malaysian Government is aware of
the importance of halal issue among
Muslim in this country. Because of that,
the government has set up relevant
agencies to support this situation. The
setting up of these agencies will be an

95

“Journal of Biosafety; Volume 3, Number 3, Spring 2011”

excellent support or guidance for
companies who planned to produce or
import agri-biotechnology products to
be marketed in this country
5.
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Abstract
The intention of this paper is to develop some understanding on ijtihad and its
accompanying principles and to stress its importance to the sphere of biotechnology.
Ijtihad occupies a central role in the development of the rulings of shari’ah and the
progress of the ummah. It is the science of shari’ah that prescribes a specific procedure
for the extraction or derives of rulings (istinbat) from the sources of Islamic
jurisprudence on matters that are not being specifically ruled by the Quran and Sunnah
by scholars called mujtahid. The intention or objectives of shari’ah (maqasid shari’ah)
must be found. The age of biotechnology brings many opportunities for improvements
in quality of life. The speed and progress of this technology spark new challenges to
matters which were previously not being ruled. For a simple reason, the subject matters
were not present then. The subject matters are enormous. Opportunities are abundance.
These include the production of high quality genetically modified foods; agricultural
biotechnology; protein engineering; modern gene technology; enzyme technology; new
applications of bacteria; synthesis of new proteins and many other specialized areas of
new research and developments. Ijtihad plays a very important role in deriving a new
shari’ah ruling to ensure that biotechnology based activities and products remain in
conformity with the tenets of Islam.
Key words: Ijtihad; Shari’ah; Islamic Jurisprudence; Biotechnology.
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ideal success in worldly life in addition
to instilling religious and spiritual
acumen among a cast section of
humanity sunk in the depths of
ignorance and profligacy (2).
Human thought and action now
requires recalibration and readjustment
in the light of modern trends in
intellectual and cultural temperament,
which have drastically out-dated many
of the old guidelines. Appropriate
machinery is needed for restoring
relevance to such guidelines.
The
purpose will be served by bringing into
play the process of ijtihad, so that
appropriate interpretations are made
whenever old rulings of conduct appear
irrelevant, or new provisions are
adopted whenever links are found
missing (2).
Ijtihad thus becomes indispensable,
as it will speak where there is silence,
and will reinterpret where there is
misconstruction, thereby protecting old
rulings from being side-tracked and
forgotten, and restoring them a value of
compatibility with modern trends. The
Quran permits the ummah to take
decisions on problems not specifically
covered by the Quran and hadith, by
adoption of the principle of ijtihad (2).
Ijtihad was indispensable during the
holy prophet’s time. It is all the more so
during the present time, when life has
become more complex and problematic,
and the Muslims feel confused,
bewildered and dispirited in all walks of
life. Its operation will ensure a
harmonious blend of Islamic ideals with
present day requirements, most
imperatively needed for the Muslim

INTRODUCTION
Many scientific developments took
place in the modern age. This includes
biotechnology.
The
phase
of
developments of this technology is
rapid. Recent developments may require
new rulings to ensure that they are in
confirmity with the principles of Islam.
The experts of Islamic law or shari’ah
must formulate the relevant ruling based
on a scientific approach called ijtihad
with the accompanying knowledge of
Islamic jurisprudence (usul al-fiqh).
The Holy Qur’an teaches that life is a
process of progressive development.
Life is not static; it is moving.
Movement is a sign of life, a mark of
progress, an order of nature, while
denial of movement is an indication of
stagnation, a symbol of death. Muslims
must not remain stagnant at the level of
medieval age consciousness. The world
has gone far ahead and is confronted
today with new forces implanting
profound changes in human affairs.
The Muslim community must now look
forward, refashion its general outlook,
restructure its social frame and move
out in search of new terms of equality
with other world communities (2).
It requires a break-through in
perception, a change in intellectual
approach in which healthy thinking may
thrive. The Muslims should not build
castles in the air by imagining that they
are not concerned with lowly mundane
affairs because their centre of attention
is the other world. They must not forget
that their holy Prophet had achieved
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for.3 Their rise and fall can, therefore,
be rationally explained by analyzing
their
own
motivations,
efforts,
characters and capabilities (10).
It is also necessary to have freedom
of thought, expression and enterprise.
Without these, people will not have the
initiative and drive that are needed to be
innovative and to push forward the
frontiers of their society’s knowledge
and technology (9).
One of the
important missions of the Prophet was
to free mankind from the chains that
bind them.4 Shackles of any kind,
whether physical or mental, can be
hindrance to development.
People
should be free to think and act freely,
provided that they do not cross the
bounds of moral values. It is also
important to avoid confrontation,
conflict and war as much as possible
because these not only generate
insecurity and tension but also divert
resources away from nation-building
activities and, thereby, frustrate the
realization of the maqasid al-shari’ah.5
From a comprehensive thematic
analysis of the textual sources of the
shari’ah pertaining to the objectives of
legislation, we can draw the following
conclusions. Both its general rules and
specific proofs indicate that the allpurpose principle (maqsad ‘amm) of
Islamic legislation is to preserve the
social order of the community and
insure its healthy progress by promoting
the well-being and righteousness

community afflicted with manifold
ailment for many centuries in the past
(2).
Muslims are already left behind.
While the world is dashing ahead in
leaps and bounds towards great heights
of prosperity of the 21st Century, the
Muslims have chained themselves to
outmoded concepts of the medieval
past. They should in all seriousness
free themselves from fetters of their
own making and attune themselves to
the modern world trends by adopting
the operation of ijtihad even now, if
they want to co-exist with other
advanced nations of the world as equal,
respectable (2).
This makes us cast around for some
of the crucial factors that are
responsible for a society’s rise or fall.
For this purpose, the inherent tendency
of a Muslim is to turn towards the
Quran and the Sunnah for guidance.
According to the Quran, the most
important factor in society’s rise or fall
is the human being himself. The Quran
clearly states that “God does not
change the condition of a people until
they change their own inner selves”1
and that “corruption has appeared
everywhere because of what people
have done”2. This implies that human
beings are themselves the architects of
their fate. They are not only the end but
also the means of their development
and, as the Quran points out, they can
have nothing more than what they strive

3

Quran: Surah Al-Ra’du, 11.
2
Quran: Surah Al-Rum, 41.
1

4
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(salah) of that which prevails in it,
namely, the human species. The wellbeing and virtue of human beings
consist of the soundness of their
intellect, the righteousness of their
deeds as well as the goodness of the
things of the world where they live that
are put at their disposal (10).
The Muslim community is always in
need of far-sighted scholars with a
thorough understanding of the shari’ah
and a firm grasp of its objective as well
as a comprehensive awareness of
people’s needs. Their duty is thus to
provide shari’ah-inspired solutions to
the community’s problems to cure it of
all types of disease and salvage its
strength and honor. In fact, God has
guided us to this by commanding us to
reflect on the shari’ah indicants and
proofs and to make every effort to
discover His intent. This is inferred
from numerous Quranic verses and
authentic prophetic traditions (Sunnah)
(10).

himself to the best of his ability in
search of Islamic solution to an issue
(9).
This branch of the Islamic
jurisprudence is considered necessary in
occasions where the Primary sources of
Shari’ah, namely the Quran and
Sunnah, are silent on a particular issue,
or where there the text is zaniy al-thubut
wa al-dilalah (both its validity and
denotative meaning are not definitive);
or it is qati’al-thubut zaniy al-dilalah
(the validity is definitive but it’s
denotative meaning is speculative); or
it is qati’ al-dilalah zaniy al-thubut (the
denotative meaning is definitive but it’s
validity is speculative). Except in these
occasions, ijtihad is not necessary in a
case where there is a text with qais aldilalah wa al-thubut (both definitive
validity and denotative meaning).
‘There is no ijtihad where there is a
text’ is a popular maxim to that effect
(5).
Ijtihad is the most important source
of shari’ah next to the Quran and
Sunnah. The main difference between
ijtihad and the revealed sources is that
ijtihad proposes a continuous process of
development whereas revelation of the
Quran and the Sunnah discontinued
after the demise of the prophet. Ijtihad
thus remains as the principal instrument
by which to relate the Quran and the
Sunnah to the challenging conditions of
society (5).
As a vehicle of renewal and reform,
ijtihad is always dominated by its dual
concern of continuity and change:
continuity with the given fundamentals
of Islam while keeping pace also with

THE MEANING OF IJTIHAD
Etymologically,
ijtihad
means
striving or exertion; and as a legal
language it is defined as the total
expenditure of effort by a mujtahid, in
order to infer, with a degree of
probability, the rules of shari’ah from
the detailed evidence in the sources.
Two points may be noted in this
definition: One ijtihad is conducted by a
qualified jurist in shari’ah, namely the
mujtahid: Two ijtihad is basically
envisaged as an individual effort
wherein the scholar or mujtahid exerts
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inconsistent with the spirit of shari’ah
which commands continuity and
relevance in any given time and space.
Ijtihad plays a significant role in
dealing with novel and emergent cases
which
are
comparatively
not
experienced in the past, and for which
there has to be a legal rule from
shari’ah perspective.
The past scholars only conducted
ijtihad as a response to their immediate
conditions in the face of some pressing
social problem, and was not necessarily
meant to take care of issues yet to
unfold. Should we stick to the narrow
ijtihadat (plural of ijtihad) carried out
by the past scholars, as propounded by
the proponents of taqlid, it would
amount to rendering shari’ah static and
dormant to proffer solutions to
increasingly unending issues of the
contemporary world. If not for ijtihad,
new issues arising from medical,
biotechnological and financial fields
such
as
organ
transplantation,
genetically modified food and social
insurance would have appeared as nogo-area for shari’ah to explore. On the
contrary, shari’ah permeates every
aspect of human endeavors, namely
political, social and cultural, with a
view to regulating them for a maximum
benefit of the mankind. The knowledge
of usul al-fiqh is extremely important
before one could embark on exercising
ijtihad.

the realities of social change. The two
concerns of continuity and change thus
characterize the history of ijtihad and
the role it has played in the
development of Islamic law (5).
Primarily, ijtihad is relevant and
much required in issues lacking direct
and clear text either from the Quran or
sunnah. It is incontrovertible however,
that the Quran addresses all issues
related to political, social and religious
life. Nevertheless, the address is mostly
in a general and broader perspective. It
does not necessarily break it into
specific and detailed terms. The
underlying logic behind this is to
encourage the intellectual excursion into
the Book. Islam as a religion does
appeal to intellect; it is neither dogma
nor myth difficult to unravel. Unlike the
man made law, shari’ah is not based on
a rigid judicial precedent which must be
applicable at any time. Instead, with the
aid of ijtihad it is possible for a given
generation to derive shari’ah rulings as
dictated by ever-changing realities.
This method of finding legal basis
was well practiced up till the 4th
century. Afterward, some scholars
claimed the closure of its gate, thereby
embracing the so-called taqlid i.e. blind
imitation. To those scholars, closure of
the gate of ijtihad became necessary as
a measure to maintain and guard the
sanctity of shari’ah against the
‘invaders’ who would arrogate to
themselves false eligibility to conduct
ijtihad. As such they called for a total
adherence to the existing schools of
legal thought. However, some scholars
criticized this position as it is deemed

MASTERY OF THE KNOWLEDGE
OF USUL AL-FIQH
Usul al-fiqh i.e. the methodological
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science of Islamic Jurisprudence
embodies a set of principles, the proper
understanding of which enhances the
derivation of shari’ah rule, with the
recourse to the Quran and Sunnah as
the primary sources.
The science of usul al-fiqh is
considered to be the most important
method of research ever devised by
Islamic thought. Indeed, as the solid
foundation upon which all the Islamic
disciplines are based, usul al-fiqh not
only benefitted Islamic civilization but
contributed
to
the
intellectual
enrichment of world civilization as a
whole.
Usul al-fiqh, or the roots of Islamic
law, expounds the indications and
methods by which the rules of fiqh are
deduced from their sources. These
indications are found mainly in the
Quran and Sunnah, which are the
principal sources of shari’ah. The rules
of fiqh are thus derived from the Quran
and Sunnah in conformity with a body
of principles and methods which are
collectively known as usul al-fiqh.
A more elaborate definition goes
thus: it is the principles with which a
mujtahid arrives at the extraction of
practical legal rules from their detailed
sources.
It could be understood from the
above definition that, usul al-fiqh is a
branch of knowledge the mastery of
which enables a mujtahid to derive legal
rules after a painstaking study and
understanding of both Quran and
Sunnah as the primary sources.
The significance of usul al-fiqh can
hardly be overemphasized. Knowledge

of the rules of interpretation is essential
to the proper understanding of a legal
text. Unless the text of the Quran or the
Sunnah is correctly understood, no rules
can be deduced from it, especially in
cases where the text in question is not
self-evident.
Hence, rules by which one is to
distinguish a speculative text from the
definitive, the manifest (zahir) from the
explicit (nass), the general (‘amm) from
the specific (khas), the literal (haqiqi)
from metaphorical (majazi) and how to
understand the implications (dalalat) of
a given text are among the subjects
which warrant attention in the study of
usul al-fiqh. An adequate grasp of the
methodology and rules of interpretation
also ensures the proper use of human
reasoning in a system of law which
originates in divine revelation.
The principal objective of usul alfiqh is to regulate ijtihad and to guide
the jurist in his effort at deriving the law
from its sources. The need for the
methodology of usul al-fiqh became
prominent when unqualified persons
attempted to carry out ijtihad, and the
risk of error and confusion in the
development of Shari’ah became a
source of anxiety for the ulama
(scholars). The purpose of usul al-fiqh
is to help the jurist to obtain an
adequate knowledge of sources of
Shari’ah and of the methods of juristic
deduction and inference.
This scenario is best exemplified in
the story of Muaz bin Jabal when he
was sent to Yemen by the Prophet.
When the Prophet deputed Muaz bin
Jabal to Yemen in the capacity of a
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judge, he asked him: "On what will you
rely for resolving the differences". To
this he replied: "On the Book of Allah,
the Quran". The Prophet said: "If
nothing specific is found in the Book of
Allah on the point at issue, on what
basis will you give the judgment?" He
replied: "On the basis of the judgments
of the Prophet of Allah, for I have
observed your judgments in different
matters and have committed them to
memory. If there crops up a matter,
which is similar to the one in which you
have given a verdict, I shall make use of
it and give judgment accordingly". The
Prophet asked for the third time: "What
course will you adopt when a problem
crops up about which there is nothing
specific either in the Book of Allah or in
my judgments?" He replied: "In such
cases I shall resort to ijtihad and give a
decision on the basis of the Holy Quran
and your traditions with equity and
justice". The Prophet then said:
"Thanked be to Allah that He has
enabled His Prophet to choose for the
administration of justice a person,
whose actions are commensurate with
His Will" (14).
According to Al-Imam Al-Haramain,
the knowledge of Arabic language is
imperative because the language of
shari’ah is Arabic. It is also the means
for one to understand the Quran and
Sunnah. (3). It is also important to
command the Arabic grammar rules in
order to properly understand the actual
meaning of the words. (3)
The knowledge of Quran and sunnah
must be mastered as they are the
foundations of religious rulings and the

basis of Islamic details. Next is to
master the knowledge of usul al-fiqh as
it is the door to ijtihad. The knowledge
of nasakh (abrogate) and mansukh
(abrogated), the knowledge of hadith in
order to understand its classifications,
and also the knowledge of fiqh in order
to understand each rulings individually
(3).
Thus, the mastery and expertise in
usul al-fiqh is extremely instrumental
for a mujtahid to exercise ijtihad. In the
present context, without usul al-fiqh, no
one could become a mujtahid and
qualified to prescribe a shari’ah ruling
on a new matter.
BIOTECHNOLOGY OVERVIEW
Now we shall look briefly on
biotechnology in order to have some
basic understanding and equally
appreciate that the novelty of the subject
matter would necessitate new shari’ah
ruling when the need arises.
 Modern Biotechnology
Biotechnology is a technology based
on biology, especially when used in
agricultural, food science and medicine.
United
Nations
Convention
on
Biological Diversity (CBD) defines
biotechnology as:
“Any technological application that
uses
biological
systems,
living
organisms, or derivatives thereof, to
make or modify products or processes
for specific use” (6).
Thus, in short, biotechnology can be
referred
to
as
any
scientific
advancement achieved in the field of
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biology,
because
the
area
of
biotechnology is very big, it includes
each and every organisms living on
earth.
The age of biotechnology brings
many opportunities and improvements
in quality of life. The speed and
progress of this technology spark new
challenges to matters which were
previously not being ruled on, for the
simple reason, the subject matters were
not present then. The subject matters are
wide-ranging and opportunities are
abundant. These include genetically
modified
foods;
agricultural
biotechnology; protein engineering;
modern gene technology; enzyme
technology; bacteria and applications;
protein synthesis and many other
specialized area of new research and
developments.
Biotechnology is often used to refer
to genetic engineering technology of the
21st century; however the term
encompasses a wider range and history
of procedures for modifying biological
organisms according to the needs of
humanity, going back to the initial
modifications of native plants into
improved food crops through artificial
selection and hybridization.
Bioengineering is the science upon
which all biotechnological applications
are based. With the development of new
approaches and modern techniques,
traditional biotechnology industries are
also acquiring new horizons enabling
them to improve the quality of their
products and increase the productivity
of their systems.
Biotechnology has applications in

four major industrial areas, including
health care (medical), crop production
and agriculture, non-food (industrial)
uses of crops and other products (e.g.
biodegradable plastics, vegetable oil,
bio-fuels), and environment uses.
For example, one application of
biotechnology is the directed use of
organisms for the manufacture of
organic products (examples include
milk products). Another example is
using naturally present bacteria by the
mining industry in bioleaching.
Biotechnology is also used to recycle,
treat waste, cleanup sites contaminated
by industrial activities (bioremediation),
and also to produce biological weapons.
 Derived Terms in Biotechnology
A series of derived terms have been
coined to identify several branches of
biotechnology such as bioinformatics,
blue
biotechnology,
green
biotechnology, red biotechnology, white
biotechnology and bio-economy.
 Bioinformatics
Bioinformatics is an interdisciplinary
field which addresses biological
problems
using
computational
techniques, and makes the rapid
organization and analysis of biological
data possible. The field may also be
referred
to
as
computational
biotechnology, and can be defined as,
“conceptualizing biology in terms of
molecules
and
then
applying
informatics techniques to understand
and organize the information associated
with these molecules, on a large scale.”
(13). Bioinformatics plays a key role in
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various areas, such as functional
genomics, structural genomics, and
proteomics, and forms a key component
in
the
biotechnology
and
pharmaceutical sector. Its major usage
is in the field of sequencing DNAs,
including DNA of yeast, worm, and
human.

antibiotics, engineering of genetic cures
through genomic manipulation, use of
stem cells to regenerate damaged tissues
(and possibly re-grow organs), and
production of insulin.
 White Biotechnology
White biotechnology, also known as
industrial
biotechnology,
is
biotechnology applied to industrial
processes. An example is the designing
of an organism to produce a useful
chemical (7). Another example is the
using of enzymes as industrial catalyst
to either produce valuable chemicals or
destroy
hazardous
or
polluting
chemicals.

 Blue Biotechnology
Blue biotechnology is a term that has
been used to describe the marine and
aquatic applications of biotechnology.
Among its uses includes increasing
seafood supply and safety, controlling
the proliferation of noxious water-borne
organisms, and developing new drugs.
For example, a study found that a kind
of bacteria found in coral reef sponges
and marine sediments could be a rich
source of future medical drugs (12).

 Bio-economy
The investments and economic
output of all these types of applications
is called bio-economy. Examples are
breakthrough in bio-fuel, bio-plastic,
genetically modified (GM) foods, and
many
more.
These
biological
discoveries can lead to economic
importance to the founding scientists as
well as the copyright holder of the
product.

 Green Biotechnology
Green
biotechnology
is
biotechnology applied to agricultural
processes. An example would be the
selection and domestication of plants
via micro propagation. Another
example is the designing of transgenic
plants to grow under specific
environmental conditions or in the
presence (or absence) of certain
agricultural
chemicals.
Biological
control, i.e. controlling pests using
natural mechanisms, is also a part of
green technology.

BIOTECHNOLOGY
AS
IMPLICATION FOR IJTIHAD

AN

With all these developments in
modern biotechnology, this inevitably
leads us to the question of whether all
works of science are beneficial or
otherwise for the human society. It is
not simply the question of good or bad
science but of good or ill effects of
science. New discoveries in the field of

 Red Biotechnology
Red biotechnology is applied to
medical processes. Some examples are
the designing of organisms to produce
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i.e. outcome of his ijtihad to the Muslim
community. The classical scholars due
to this importance have outlined some
qualifications-conditions
which
a
prospective mujtahid must satisfy.
Aside being a Muslim, mature and sane,
some acquirable qualities are: Knowledge of the Quran. This
is understandable in that the basis of the
shari’ah is that noble Book. And
ignorance of such a Book disqualifies
any one from embarking on ijtihad
exercise. Knowledge of the Book inter
alia includes knowledge of am i.e.
generic and khas i.e. specific, nasikh i.e.
abrogator and mansukh i.e. abrogated,
makki i.e. Makkan verses and Madani
i.e. madinite verses, muqayyad i.e.
restricted and mutlaq i.e. unrestricted,
and asbabun-nuzul i.e. causes of
revelation. This condition was satisfied
by the early scholars who distinguished
themselves in ijtihad in particular and
the Islamic jurisprudence in general.
With this a prospective mujtahid will be
aware of goals and purposes of shari’ah
and arrive at a correct legal opinion as
intended by the Creator.
 Knowledge of Sunnah i.e. the
Prophetic Tradition. The prophet was
vested with the authority to explain the
glorious Book. The rules in the Qur’an
sometimes occur general, absolute or
ambiguous. The Sunnah supplies the
details of the ambiguous, restriction of
the absolute, and specification of
generic. The example of the sunnah as
being explanatory to some ambiguous
statements of the Quran are among
others, the traditions which state the
times and number of prayer with

biology and biotechnology which affect
humans make it all the more important
for the common society to reflect and
ponder. Hence, there is an urgent need
for the utilization of ijtihad in tackling
these new and emerging issues.
According to Az-Zuhaili, ijtihad is
the life of shari’ah. There is no life to
shari’ah where ijtihad is not being
practiced (14). He noted al-Ghazali
who
says
in
his
work
alMankhul,”ijtihad is the cardinal pillar
of shari’ah.” (14).
Az-Zuhaili said that ijtihad is
relevant especially in our present time
where everything moves very fast and
new matters come to fold; hence new
issues call for shari’ah to give its
response. There is no other means of
settling these issues except by way of
ijtihad, the way that brings us closer to
Allah because of being steadfast to hold
the rule of shari’ah regardless of time
and place (14).
6.
QUALIFICATIONS
MUJTAHID

OF

The intellectual exertion i.e. ijtihad is
by no mean a demanding exercise. It
takes a scholar many hurdle to cross
before he can be regarded as mujtahid.
The effect of the outcome of his ijtihad
represents a normative shari’ah
position. By virtue of his knowledge he
has been so designated. As such he
must strive painstakingly to discharge
his responsibility. He is not only
required to exert his intellectual acumen
when necessary, he equally carries the
responsibility of conveying the message
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scholars, like Shatibi, are of the opinion
that a prospective mujtahid must have a
sound knowledge of Arabic up to the
standard of its luminaries such as
Sibawayh and Khalil (11). However,
due to the difficulty in attaining such
high standard, other scholars like AlGhazzali, suggest that a rudimentary
knowledge of Arabic is sufficient (11).
Nevertheless, for a mujtahid to assume
such complex post he must have been
firmly footed in Arabic language, such
that will enable him to understand all
the linguistic implications in the Quran
and Sunnah.
Furthermore, it is important that a
prospective mujtahid is aware of and
understand issues that have been
decided through the consensus of the
scholars –ijma’. This is important so
that he may not expend his efforts on
already-decided issues. Equally, he
must possess a substantial knowledge of
usul al-fiqh, a discipline regarded as the
fundamental basis of ijtihad. The
principal objectives of usul al-fiqh are
to regulate ijtihad and to guide the jurist
in his effort at deriving the law from its
sources. The need for the methodology
of usul al-fiqh became prominent when
unqualified persons attempt to carry out
ijtihad and the risk of error and
confusion in the development of
shari’ah became a source of anxiety for
the ulama. The purpose of usul al-fiqh
is to help the jurist to obtain an
adequate knowledge of sources of
shari’ah and of the methods of juristic
deduction and inference (9). As one of
the instruments of ijtihad, the concept
of Qiyas viz. all its components and

explanation of every prayer; the
traditions which specify the properties
on which zakat is payable, the amount
which is due on each, the time of its
payment and the conditions of its
obligation. Similarly, it is by the means
of traditions that the ambiguous rules
relating to marital aspect, transactions,
criminal offence and the like, are
explained. Thus, we can see the
importance of the prophetic tradition as
being fundamental to the attainment of
the title of mujtahid. As is the case with
the Quran, knowledge of Sunnah covers
generic and specific, abrogator and
abrogated, restricted and unrestricted;
circumstances surrounding a hadith;
chain of narration and the context. All
these must be mastered by a potential
mujtahid in order to ensure a correct
and well-informed legal opinion. In
fact, a legal opinion reached flouting or
circumventing these two primary
sources, would be vehemently baseless,
and as such discarded irrespective of the
scholars who are responsible. For no
one should give a judgment on an issue
as being haram or halal except with full
knowledge of Quran, Sunnah and
ijma’.6
 Knowledge of Arabic language.
It is no gainsaying the fact that the
principal sources of the shari’ah
namely; Quran and Sunnah are in
Arabic language. They both contain
high linguistic techniques. A deep
understanding of which requires a
substantial knowledge of Arabic
language. This is so crucial that some
6

Al-Imam al- Shafi’i: Al-risalah, P. 39.
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conditions, is another important
prerequisite which a mujtahid must
perfect.
Essentially, a mujtahid must be
conversant with the higher purposes of
shari’ah technically called maqa’id alshari’ah. The Islamic law does not
operate in isolation; neither does it seek
to dictate the pace dogmatically and
irrationally. Rather, it aspires to
safeguard religion, soul, intellect,
family and property. Hence a mujtahid
should strive to grasp those goals, lest
his ijtihad is baseless. For instance,
Umar clearly understood the rationale
behind
the
theft
punishment;
preservation of property. So, he did not
implement the appropriate punishment
during the time of famine. Thus, he
gave preference to the preservation of
soul over the preservation of property
(14). In the same vein, it is imperative
that the mujtahid take into consideration
those higher objectives in his ijtihad
exercise.
Al-Imam Muhammad Abu Zuhrah
said that understanding the knowledge
of maqasid al-shari’ah is another aspect
in consideration, for the intention of
shari’ah Islamiyyah is blessing to
mankind (rahmah) as it is the message
of Prophet Muhammad as Messenger
(4). According to Shatibi, understanding
the knowledge of maqasid al-shari’ah
is the pillar with which ijtihad will be
built upon it.
Just like ifta, the correct and
successful exercise of ijtihad demands
knowledge of current affairs as well as
customs or cultures of the given
locality. A contemporary mujtahid is

faced with complex social and political
issues to address. In essence, to those
issues, he is to proffer practical and
workable solutions which will be in
tune with the reality on the ground, and
at the same time, in tune with the spirits
of the Quran and Sunnah. And for him
to perfectly discharge this sacred duty, a
contemporary mujtahid, beside the basic
requirements i.e. knowledge of Quran
and Sunnah and others, must be fully
aware of the realities and changes that
are taking place in the world. He or she
must be fully informed about the latest
developments in the world. This will
enable him or her to issue ijtihad which
are able to change and address the needs
of social realities.7
There
are
other
subjective
qualifications which are crucial to the
attainment of the title: mujtahid. Inter
alia, a mujtahid must possess some
values such as justice, cleverness and
bravery. All these ensure a proper and
accurate ijtihad. Nevertheless, they are
more necessary for who aspires for the
highest rank of ijtihad (al-mujtahid almu’laq). As for him who only conducts
his ijtihad within the framework of a
given school of law (al-mujtahid almunta’ib), it may be sufficient for him
to possess basic knowledge of the area
of his concern and specialization.
7

Extracted from the statement made by Prof.
Sano Koutuob Moustapha as a reply to a
questioner Azhar from Egypt during the live
Fatwa session on islam online, on the 13th
August 2008. The question was about the
qualifications of a good mufti giving on line
fatwa.
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7. TAJAZZU’ AL-IJTIHAD

law say criminal, financial or
matrimonial matters, nothing stops him
from exercising his legal acumen
accordingly. Otherwise he will be guilty
for shunning his religious duty (14).
Contrarily, scholars belonging to the
minority view opined that the concept
of tajazzu’ al-ijtihad seeks to undermine
the vastness and interconnectedness of
Islamic law. Virtually all the aspects of
Islamic law are interwoven. Thus a
mujtahid cannot treat an issue
satisfactorily in isolation. Equally, it is
undeniable that no conclusion can be
drawn in Islamic law as regard certain
issues until the mujtahid concerned is
convinced that certitude outweighs
doubt in his mind. And this level can
only be attained by the mujtahid who
has met all the requirements i.e. almujtahid al-mu’laq (14).
Nonetheless, in view of the
contemporary situation where new
vistas of knowledge are unfolding in a
larger proportion and whose full grasp
is impossible, the majority view appears
the most preponderant. New issues in
financial, social and medical sectors
demand a full concentration of
expertise. If the specialists in these
areas expend their ijtihad maximally
and honestly, it is hoped that there will
be minimal confusions regarding new
issues. For instance a banking and
finance specialist with substantial
knowledge of primary sources and
ijma’, coupled with his understanding
of Arabic language, and basic
techniques to derive legal rules, should
be qualified to discuss contending
issues like insurance and finance. It is

No doubt, the above enumerated
conditions and prerequisites which
qualify one as a mujtahid, are highly
demanding. All those subjects -as
diverse as their branches are- must be
well covered before anyone can assume
the responsibility. In the past, the four
leading scholars of schools of law as
well as their notable disciples met most
of those conditions and thus were
adequately qualified as mujtahidin.
Nevertheless, due to the seeming
difficulty to meet these requirements,
some scholars have proposed that a
mujtahid who is a specialist in a
particular area might carry out his
ijtihad in that area only, even though he
does meet the entire requirements. This
theory is technically referred to as
tajazzu’ al-ijtihad. In the modern
language, it could be termed
specialization.
Expectedly, this theory is not without
some divergent scholarly opinions.
While the majority of scholars consider
it necessary, some minority do not
subscribe to it. Prominent in the former
camp were Al-Ghazzali, Ibn Humam
and others. Their argument took into
consideration the reality on the ground.
It is naturally unimaginable for a single
individual to possess substantial
knowledge of all subjects outlined
above. Also, a mujtahid or mufiī as a
human being with limited intellectual
capacity is incapable to respond to all
legal questions directed to him. Hence
they submitted that if a mujtahid
specializes in a certain aspect of Islamic
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not compulsory on him, however, to
cover all hundreds of evidences, so long
as he has covered substantial and
relevant parts directly related to the
issue. His little knowledge in the area of
matrimonial matters may not hinder his
exercise of ijtihad in so far as he has
requisite knowledge of his area of
specialization. The same goes with
mujtahid who specializes in the field of
biotechnology. His familiarity with the
subject matter allows him to rule better
on matters brought before him for his
consideration.
It is therefore wise for a religious
scholar or ulama to gain good
knowledge
and
understand
biotechnology in a larger detail in order
to allow him to give comprehensive
ijtihad. Superficiality may create further
confusion to people and will not serve
the purpose of ijtihad.

mosque each time a delicate matter
ensued9.
It must be affirmed that the
collective approach to ijtihad has been
yielding many benefits. Since the
formation of various majma al-fiqh alIslami i.e. Fiqh Academy in Saudi
Arabia, Egypt and other country, many
pressing contemporary issues have been
thrashed within the purview of the
Islamic law. Issues like organ
transplantation in medical area;
commercial insurance in banking sector
and host of others have received
considerable attentions.
This collective approach ensures
freedom of thought supported with
convincing arguments based on the
Quran and Sunnah. Where both are
silent or implicit, recourse is made to
the consideration of maqa’id alshari’ah. In the whole exercise of
ijtihad revelation and reason do not
conflict. Any apparent conflict is due to
limited capacity of the latter.
From the foregoing, it can be clearly
gleaned that Islamic law is a living legal
system. It does not belong to a few
communities in the past or present. It is
universal, comprehensive and flexible.
As its impeccable sources, Quran and
Sunnah address all germane areas
affecting mankind. There is no issue
however new it may be, that can escape

8. AL-IJTIHAD AL-JAMA’I
Directly related to the issue of
specialization is alijtihad al-jamai i.e.
collective
ijtihad.
This
concept
envisages some concerted efforts made
by the mujtahidin from different areas
of specializations with the end of
tackling emergent issues as they unfold.
It derives its authority from the Quranic
concept of shura8 i.e. conference of
scholars to debate and deliberate on
issues of public concern. Umar, the
second Khalifah was especially known
for this approach; he used to assemble
notable scholars in the Prophetic
8

9

Among many instances of such approach is
when he invited scholars to deliberate on
whether or not the acquired portions of land in
Iraq be distributed. The consensus opinion of
the scholars present was that such properties be
returned to their owners. See ‘ilam almuwaqqi’in, 1/62, 84.

Quran: Surah Ali-‘Imran, 159.
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the exposition of shari’ah. It is also true
that Quran only covers mostly generics,
not specifics. Therefore, ijtihad is a
device or mechanism which may be
applied in order to ensure a proper
understanding and application of
shari’ah. Without the instrumentality of
the former, the latter is rendered
redundant and irrelevant. Thus for
eternal relevance of shari’ah, the
exercise of ijtihad must be undertaken
continuously.
Instead of individual approach to
ijtihad, collective method is more
fruitful. However, the former is a
prequel to the latter; it is after individual
efforts have been perfected that debate
and deliberation can take place in a
larger conference consisting of league
of specialists-scholars. So in the past
and the present, the clamor for sticking
to a particular school of law i.e. taqlid is
unrealistic. For adaptability and
relevancy of shari’ah to any time and
place, ijtihad could continue on a
collective level.
The negative impact of failing to
exercise ijtihad is clearly visible in
those aspects of Muslim life that have
changed since the time of the great
mujtahid scholars as well as in those
new circumstances of life that require
Muslims to act in unison, which cannot
be achieved with the different juristic
doctrines existing today. Muslims are
now in need of scholars capable of
assessing the different schools followed
by the people and deciding which of
them should be given priority so that the
community can act in unison. On all
these levels there is an urgent need for a

thorough study and discussion of the
shari’ah to determine its primary and
secondary objectives as well as the
adaptability or rigidity of the doctrines
of the early mujtahidin (8).
The first step that should be taken
toward this crucial intellectual and
scholarly objective is to form a
specialist body of eminent shari’ah
scholars from all the juristic schools
(madhahib) in the Muslim countries.
The task of these scholars must be to
study and discuss the vital needs of the
ummah so as to produce agreed upon
resolutions on how the Muslim
community should act in their respect.
Then, they ought to convey their
resolutions to all Muslim countries so
that Muslims will abide by their
recommendations (8).
Another duty of the members of this
suggested body is to identify the
shari’ah scholars around the world who
have attained or nearly attained the level
of ijtihad. Once this is done, Muslim
scholars must choose the best qualified
among themselves to take the leading
role in exercising ijtihad. In electing
this group of scholars, special attention
must be given to the following matter.
Besides knowledge, this group of
scholars must combine integrity and
observance of the shari’ah in their
personal lives so that the ummah has
full confidence in their scholarly
erudition and there will be no suspicion
concerning the truthfulness and
soundness of their recommendations
(8).
As biotechnology is deemed at the
present time to be a new subject matter,
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it is only practical for the council of
scholars to work jointly particularly
with the expert in the science of
biotechnology as this will assist the
scholars to obtain clarity of any given
issue before a particular ruling is
devised. Such collective approach will
be certainly useful. Once a case is well
deliberated scientifically and properly
understood by the scholars contextually,
a sound decision and ruling would
materialize.

time during the early Centuries of
Islamic Era.
In with decline and
retrogression for over a thousand years,
ijtihad is expected to serve as an
effective weapon to cure the cancer of
illiteracy, inaction, immobility and
diffidence, which ail the Muslim society
all over the world (2).
Ijtihad was necessary even in the
formative days of the Prophet, when
man’s world was small, social problems
were few and the state craft was simple.
It should all the more be necessary now,
when every aspect of life has become
complex and problematic, and the
Muslims feel confused, bewildered and
frustrated. The lesson learnt from
Islamic history points to the fact that
ijtihad had led to intellectual creativity
so long it was kept in operation, and its
closure has led to all round stagnation
for the last several centuries (2).
In the field of biotechnology, many
developments took place at an
unprecedented phase; many new issues
were brought to fold. These new issues
may not be comprehensively covered or
not even met by the previous
generations and scholars. As such,
ijtihad provides a sound space for
jurisprudential analysis to take place
and relevant rulings thus formulated in
respond to these novel issues.
Given the circumstances that the
scholars of Islamic jurisprudence may
not necessarily understand or command
the knowledge of biotechnology, it is
only practical for them to be joined by
relevant scientific experts to assist them
in coming up with the necessary ruling.
Ijtihad serves as a tool to practically

9. CONCLUSION
The Qur’an’s interest in Science is
well-known. The Holy Book makes it
obligatory for men to study and wonder
at the Divine scheme of creation of all
that exists from the heavens down to the
core of the earth. Surah Luqman
presents a consistent logic, including
men to ponder and reflect over the
natural phenomena and mysteries of
God’s
wonderful
creations.
It
commends men to do so in order to
enable them to comprehend the majesty
and sublimity of Divine attributes of
God and His infinite powers of
creativity. Science and religion have no
conflict in Islam. Both are ipso facto
two different ways of comprehension of
one common motive – the reality
inherent in divinity (2).
Islam has the wisdom to anticipate
that with the passage of time, the people
will stand in need of a legal provision to
enable them to keep their rules and laws
up to date, and to maintain freshness in
outlook at all times. Ijtihad is that wise
provision, which had stood the test of
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respond to the needs of the ummah for
legal rulings in any given times and
locality and circumstances as is
recognized by the Islamic legal maxim
to the effect that “the ruling will change
according to the change of time, place
and circumstances (5).” With the wide
ranging areas of biotechnology that
require response from Islamic scholars,
the role of ijtihad as a tool to tackle
these issues proactively has become
increasingly important. As such, there is
an urgent need that Islamic scholars
work hand-in-hand with scientists to
ensure that the development of
biotechnology does not go against the
teaching of Islam. What is intended by
shari’ah is to obtain goodness and
avoid destruction (1).
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Abstract
Biotechnology refers to the use of biological systems to generate health and agrobased products. Advances in biotechnology not only have led to useful applications but
also posed some ethical issues conundrums. Public awareness and perception of the
safety of biotechnological products and processes appears to be low, especially for
human use. ‘Genethics’is proposed that applies philosophical and ethical theories to
solve moral dilemmas in gene-based research such as genetic engineering and gene
therapy, or cell-based studies like therapeutic and human cloning, and stem cells
research. The concept of agroethics is suggested to cater for moral questions in issues
pertaining to genetically modified foods. The ethics of marine bioprospecting can be
looked at from religious prescriptions. Although biotechnology is perceived as having
led to numerous ethical dilemmas, this discipline has also been instrumental in solving
religious issues. Two examples are described, one, is the introduction of human
recombinant insulin that enables Muslim patients to decline porcine-derived insulin, and
two, the use of recombinant erythropoietin to promote red blood cell formation in
patients whose faith proscribe blood transfusion. In conclusion, though some may claim
that biotechnology seems to challenge faith, it would not hurt to have faith in
biotechnology.

Key words: Islam, Biotechnology, Faith, Genetic engineering, Religion.
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Even the United States Presidential
Election 2008 was not devoid of
biotechnological issues, especially those
pertaining
to
the
ethics
of
biotechnological
research,
like
experimentations involving stem cells.
Advances in biotechnology have thus
far resulted in major scientific
achievements. However they also pose
an inventory of real and potential
hazards, as well as create new ethical
conundrums. A study on “Public
Perceptions
of
Biotechnology”
undertaken by the Office of Technology
Assessment in the United States of
America some years ago (7), involving
a very lengthy telephone interview
questionnaire, revealed that most
respondents expressed positive attitudes
to science and technology in general.
Sixty-six percent felt that genetic
engineering would improve life
compared with 92% for solar energy
and 51% for nuclear energy. However,
42% said it was “morally wrong” to
change the genetic makeup of human
cells, while only 24% questioned
genetic engineering in relation to hybrid
plants and animals. This is a common
trend.
Although
reproductive
technologies such as cloning and
embryo transfer have been controversial
when applied to human beings, there
has been little criticism of them when
deployed in food and agricultural
settings.
In a similar European study
conducted at about the same time, the
main ethical issues in science and
technology centred on human genetics.
The questions posed by the consumer

INTRODUCTION
The twenty-first century is expected
to be an auspicious century, indeed. It is
touted by many as the biotech age, or an
era of biotechnological revolution. This
revolution is essentially the fourth
major socio-economic revolution in
history; its predecessors being the
agricultural, industrial, and information
and communications technological
(ICT) revolutions.
Biotechnology can be defined as
using microorganisms or biological
materials for pharmaceutical, medical,
industrial, agricultural and other
technological purposes. Brewing or
fermentation, practised since thousands
of years ago, is actually a form of
biotechnology. Current biotechnological
methods usually imply manipulation of
genes, namely transfer of a gene or
genes from one organism to another,
either to replace or alter a defective
gene. Applications of biotechnological
methods are aimed at producing
biological
products
such
as
biopharmaceuticals and nutraceuticals,
altering characteristics of bacteria,
plants and animals, developing human
gene therapy, and optimizing stem cells
research.
It is also interesting to note that in
line
with
the
biotechnological
revolution, the notion of biotic based
culture (bio-culture), politics (biopolitics)
and
economics
(bioeconomics) as future models of global
interactions,
cooperation
and
understanding have been proposed.
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and environmental organisations and
representatives of religious groups were
comparable to those of the informed
public in the focus groups.
Apprehension and anxiety were
expressed about the manipulation of
human genetic materials even when
diagnostic
benefit
could
be
demonstrated. While therapeutic and
diagnostic applications had found much
support, there was concern about the
use of genetic information, such as
social pressure to have an abortion in
the face of negative prenatal diagnostic
information, although this does not
necessarily require genetic engineering
technique. Concern was also expressed
about genetic information at work in
relation to the right to privacy. It is also
undeniable
that
with
the
democratisation of information in this
computer age, the public is more
attuned to ethical issues that emerged
from science and technology.
In a survey on the awareness of and
perceptions
toward
biotechnology
issues
among
agricultural
communications in several states in US,
it was found that respondents were most
aware of biotechnology practices
affecting their food, but only somewhat
aware of their effects on health or the
environment. They were somewhat
accepting of use of biotechnology for
genetically
modified
organisms
involving plant life, but viewed it use as
somewhat unacceptable in human
genetics.
Respondents
ranked
knowledge from science classes,
experience in science labs, and
university professors’ biotechnology

beliefs as the top three sources used
most often to form their perceptions
about biotechnology (11).
In the 2004 study on public
awareness of science and technology in
Malaysia conducted by Ministry of
Science, Technology and Innovation,
56.1% of Malaysians had heard about
genetic engineering. However, 15.8% of
these agreed that it should be practiced,
with 47.4% stating their disagreement.
More than a third of the respondents
were not sure about the implementation
of genetic engineering. Religious
prohibitions were cited for their
disagreeing to genetic cloning.
‘GENE-ETHICS’ (GENETHICS)
James Watson and Francis Crick
described the double helix structure of
deoxyribonucleic acid (DNA), the
genetic material found in all living
organisms in 1953. DNA is sometimes
referred to as the ‘book of life’ that
contains the code for every inherited
characteristic. Almost a century
previously, Gregor Mendel conducted
initial landmark experiments in genetics
showing that traits could be inherited.
The Austrian monk also postulated the
existence of a discrete unit of
inheritance, known today as the ‘gene’.
Genes are segments of DNA that
provide the information to synthesise
specific protein molecules, which in
turn, become the building blocks for
cells, tissues, organs and chemicals
making up anatomical, physiological
and biochemical systems of the body.
Less than 50 years after Watson and
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Crick’s discovery of nature of DNA,
scientists successfully mapped the
20,000 to 25,000 genes of this human
library that make up an individual
through a concerted effort of various
laboratories in the United States of
America, Europe and East Asia. The
project is popularly known as Human
Genome Project – ‘genome’ is the
complete set of genetic information of
an individual. These achievements are
indeed phenomenal. In between the two
milestones, numerous breakthroughs in
the field of genetic science, as well as
molecular biology and artificial
reproductive technologies have also
been achieved.
Many, if not all, of these discoveries
tend to raise profound moral,
theological and policy issues that need
to be resolved. Hence, the study and
application of ethics need to go hand in
hand with research in various scientific
fields, like biotechnology. The literature
is filled with the various classifications
of ethical theories. For example, they
can be classified as, one, principlebased theories (or normative ethics),
and two, virtue-based theories.
Principle-based theories are of either
the deontological or consequentialist or
utilitarianism types. The deontological
method relates to the theory of
obligation or duties, or rules and rights,
while the utilitarianism links the
rightness of an act to the goodness of
the state of affairs it brings about.
Judgements made may be general or
specific. They are all normative; they
affirm or apply norms or standards to
making decision. They must be

universal, applicable to all relevantly
similar cases, impartial and objective.
The procedure to implement principlebased ethical theory are, (one) identify
ethical principles, and (two) evaluate
ethical choices in terms of how well
they fit with those principles.
Virtue-based theories include one,
communitarinism
that
applies
Aristotelian approach where practical
wisdom is employed in the reasoning
process, and the focus is on the
uniqueness of each ethical situation and
based on shared community values or
closed societies in which there are
collective values shared by all, and two,
relationalism that emphasises the values
of love, family and friendship inherent
to the situation at hand. The procedure
to do this is by identifying the ethically
virtuous person, and evaluating ethical
choices in terms of how well they
exemplify the deliberations of the
ethically virtuous person. This theory is
very much situation-based.
Philosophy that includes ethics too,
is very much related to religion in
Islam. Thus, Islamic philosophy takes
into account rather significantly the
components of belief (aqidah) and law
(shariah) of the religion. And through
the amalgamation of belief and syariah,
Islamic jurists and professionals will be
able to evaluate and make the best
decision when it comes to dealing with
biomedical and bioethical issues.
GENETIC ENGINEERING
The year 2010 C.E. marks the 37th
anniversary of the discovery of gene
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splicing, otherwise known as genetic
engineering. Human DNA has generally
been unravelled through Human
Genome Project. Since then, the DNA
has been subjected to various
manipulations and modifications in the
laboratory. This ability actually
constitutes a new kind of power that
man appears to have over life and death.
One of thefirst applications of this
relatively young technique is in the field
of medicine. Genetic engineering may
help doctors develop ways to correct or
compensate for some genetic defects.
At the moment, there are numerous
diseases
attributed
to
genetic
dysfunction and are passed on from
generation to generation. These include
from the rather rare Huntington’s
disease and Lou Gehrig’s disease, to the
more common breast cancer. The
American National Health Institute first
adopted the practice of gene therapy in
the early 1990s. The method was tested
on two children who were diagnosed as
having
severe
combined
immunodeficiency or SCID syndrome.
A particular type of SCID, referred
to as adenosine deaminase or ADA
enzyme deficiency or ‘bubble-boy’
disease leaves the victim’s body without
a proper defence. Thus, it is constantly
threatened with infections. In the
world’s first approved gene therapy
trial, doctors extracted white blood cells
from the patients, inserted normal ADA
genes into the cells and re-injected
them. The strategy was to have the
blood cells producing enough natural
ADA to boost the patients’ immune
system considerably. Early results were

impressive. However, this technique is
yet to become a standard medical
procedure, as it is complicated and
expensive.
The impending ability of doctors and
scientists to modify the characteristics
and physical attributes of human during
conception will surely give rise to moral
questions. Although at this stage we are
talking about preventing or protecting
our children of genetic diseases,
artificial improvement of other traits of
the developing embryo would surely be
sought not too long in the future. This
opens a whole new possibility of
designing babies. However the memory
of Nazi doctors engaged in research to
create a superior race a la eugenics
means that a lot of soul searching needs
to be done before allowing the concept
to be implemented this time under the
guise of modern medicine.
Many agree that genetic engineering
must not be adopted as a means for
changing
the
human
genetic
constitution, in what is called the
improvement of the human breed, or in
genetically tampering with the human
personality or interfere in man's
competence or individual responsibility.
A Western scholar has this to say on
technology-driven human reproduction,
“There are more and less human ways
of bringing a child into this world. I am
arguing that the laboratory production
of human beings is no longer human
procreation, that making babies in
laboratories - even ‘perfect’ babies means a degradation of parenthood.”
Obviously the debate on genetic
engineering and gene therapy will
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continue to persist. To some who are in
dire need of medical interventions, they
certainly would want to continue to put
their hope on medical discoveries.
Others, whose life may not depend on
medical breakthroughs, would perhaps
just shrug off these findings, or could
afford time to dwell into the moral
questions
pertaining
to
them.
Nevertheless, by referring to bioethics a
certain level of understanding and
acceptance may prevail when discussing
gene therapy and genetic engineering.

‘horrified’. The Vatican's L'osservatore
Romano predicted that the procedure
would lead humanity into ‘a tunnel of
madness’. Amidst the outcry, the leading
international magazine that made Hall
and Stillman’s discovery its cover story
reports, “The controversy seems, in many
ways, unworthy of a hoopla. It is not the
Jurassic Park-type cloning many people
might think of, in which genetic material
or the DNA from a mature individual or
an extinct dinosaur is nurtured and grown
into a living replica of the original. This
is far beyond the reach of today's
science”.
However, in less than three years after
Hall and Stillman’s findings, the team
from the Roslin Institute near Edinburgh,
Scotland accomplished that seemingly
far-fetched task by successfully cloning
Dolly the ewe. On the feasibility of
replicating the same experiment in
human, the editorial of Nature that
published the scientific paper on the
cloning of Dolly postulated then that
“cloning of human from adults’ tissues is
likely to be achievable any time from one
to ten years from now (which was
1997)”.
Although in a subsequent article the
head of the Roslin Institute’s team
expressed “… (human cloning) is an
outcome I hope never comes to pass”,
however at least one scientist came
forward with a potentially detrimental
proposition. Richard Seed, a physicist
from Chicago, said he wanted to begin
human cloning experiments to create
babies for infertile couples. “It is my
objective to set up a Human Clone Clinic
in Greater Chicago, make it a profitable

CLONING
The second issue that relates to
biotechnology is human cloning.
Towards the end of the 20th century, the
world’s attention was focused on the
success of animal cloning procedure
using matured, rather than the usual
embryonic cells. As this experiment
involves a large mammal, the
possibility of cloning a human becomes
real indeed. Actually the concern for
such eventuality has been voiced since
the landmark experiment of Drs. Jerry
Hall and Robert Stillman of George
Washington University in 1993 namely,
the in vitro duplication or cloning of the
human embryo.
Even though none of the 48 cloned
embryos from the Hall-Stillman’s
experiment survived for more than 6
days, the finding managed to create a
furore. A spokesman for the Japan
Medical Association at the time
described
the
experiment
as
‘unthinkable’. The then French President
François Mitterrand found himself
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fertility clinic, and when it is profitable,
to duplicate it in 10 or 20 other locations
around the country, and maybe five or six
internationally. We are going to have
almost as much knowledge and almost as
much power as God,” Seed was reported
to have told the National Public Radio in
America during an interview in 1998.
Not surprisingly, strong objections to
Seed’s contention reverberated from
communities around the world. The then
American President, Bill Clinton, ordered
sanctions against the use of federal funds
for human cloning research. In Europe
there was a call for a total ban of the
project. Religious authorities condemned
the move and described it as “one more
step toward the breakdown of the sanctity
of human life, something similar to
abortion”.
Even though the intention of Seed and
others who bore the hope of attempting
to clone the first human might be
thwarted by restrictions imposed in
highly regulated or easily monitored
laboratories in most countries of the
world, the possibility that the procedure
would be duplicated in some remote
facilities could not be totally disregarded.
This was what actually happened. In
early 2000 a company Clone Aid,
announced that they had successfully
cloned the first human. Later claims of
new human clones were made by
others. Nevertheless there is no sure
way of knowing if these claims were
true, as no parents of clones were
willing to have their cloned sons or
daughters tested for the make make-up
of the DNA. Scientists need to test the
cloned DNA and compare that with the

single parent’s DNA to confirm that
they are actually identical. Thus far,
human cloning is still banned as the
moral questions attached to this
technique are simply tremendous.
STEM CELLS
Most recently in several countries,
scientists and policy-makers are
revisiting the issue on the use of human
stem cells and embryos for research.
Stem cells have the capability to
develop into any type of tissues, as well
as grow into a full-blown human being.
Thus, in the United States, current laws
forbid the use of public funds to obtain
stem cells from human embryos. In
Germany, a human embryo is protected
under the law from the fertilization to
the implantation stage. Any research on
or with human embryos is prohibited
unless the embryo can be ascertained of
an immediate and direct benefit to it.
But efforts are underway to reverse this
situation. For example, the American
National Institute of Health (NIH)
issued guidelines on funding of medical
research that makes use of human
embryos.
Similarly a British panel of experts
urged the government to allow human
cloning for scientific study of
transplants. This study would help
bolster the prospect of therapeutic
cloning that could develop new
treatments for diseases such as
Alzheimer’s and Parkinson’s. The
government accepted the panel's
recommendation, led by Britain's chief
medical officer, and said they would
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initiate legislation to implement it as
soon as possible. Britain allow scientists
to conduct research on embryos up to
14 days old for certain disorders, but do
not allow them to be created by cloning.
In 2007, two important news items
on stem cells were reported. One, the
US Senate voted to ease restrictions on
federally funded embryonic stem cell
research. This move would be able to
provide a new impetus to scientists to
enhance research on stem cells. It was
argued that this area of research was
crucial in getting insights into some of
the most debilitating diseases known to
man.
Second, a breakthrough finding was
published in the Journal of the
American Medical Association on the
management of diabetes. The study was
conducted by Northwestern University,
Chicago and involving Brazilian
patients. Diabetics lack insulin due to
defective pancreas. For some diabetic
patients, only an insulin injection can
help maintain an acceptable good
glucose level. Young patients treated
with stem cells obtained from their own
red blood cells (otherwise known as
adult stem cells) seemed to be able to
get on with life without the need for
insulin injections.
Stem cells are the early stage cells
created when a sperm fertilises an egg.
They are generalised mother cells that
can give rise to descendants, which then
specialise into different cells, tissues
and organs. Research on stem cells is
vital to understand the mechanics of the
earliest stage of human development.
Scientists wish to know how genes

direct the synthesis of proteins for
carrying out the different cellular
functions during development, and why
some fail to do their prescribed jobs,
leading to defective embryos, hence
diseased offspring.
How do scientists obtain supplies of
stem cells for research? First, stem cells
may be isolated directly from human
embryos obtained, with proper consent
of the couples concerned, from in vitro
fertilisation (referred to as test-tube
baby) procedures. The second source of
these cells is foetal tissues of terminated
pregnancies. Cells from the region of
the foetus destined to develop into the
testes or the ovaries are collected.
The third avenue is through the
cloning of matured cells, also known as
"somatic cell nuclear transfer" method.
In this method, researchers extract a
normal egg cell from the ovary of a
volunteer and remove the nucleus. The
material left behind in the egg cell
contains nutrients and other energyproducing materials that are essential
for embryo development. Then, a
somatic cell - any cell other than an egg
or a sperm cell – is placed next to the
egg from which the nucleus has been
removed, and the two are fused.
Through special techniques, these stem
cells can be reprogrammed to grow into
specific tissues or organs. For a long
time, this strategy was possible only in
animals, such as Dolly the ewe at
Roslin Institute in Scotland.
In November 2001, a paper by
scientists at the Massachusetts-based
Advanced Cell Technology (ACT) was
published in the on-line Journal of
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Regenerative Medicine which claimed
the successful development of early
stage human embryos using matured
cells from the region of the skin. The
team also managed to clone embryos
developed by stimulating the egg cells
alone. This process where an egg
develops into an embryo without being
fertilised by a sperm is referred to as
parthenogenesis or "virgin birth".
Stem cells research is expected to
provide the ability to generate cells,
tissues and perhaps organs, that may be
used for so-called "cell therapies" in the
form of transplants or replacements.
This is what happens in the Brazilian
study, describe earlier. Despite the
obvious advantages of stem cells
research, previously, research on stem
cells are either not allowed or strictly
controlled. This is in view of the
sensitivity of the issue. Stem cells have
the capability to develop into any type
of tissues, as well as grow into a fullblown human being. Hence, there is the
dilemma of balancing between the
ethics of healing and the ethics of
protecting life. In Germany, a human
embryo is protected under the law from
the fertilization to the implantation
stage. Italy and Austria too, are among
the least permissive countries for stem
cells research. But efforts are underway
to reverse this situation. Scientists and
policy-makers are revisiting the issue on
the use of human stem cells and
embryos for research.
Britain allows scientists to conduct
research on embryos up to 14 days old
for certain disorders. In its report
published in 2000 the expert panel

proposed keeping the 14-day rule and
introducing
new
legislations
to
reinforce the nation's ban on creating
cloned
babies.
Upon
the
recommendations of the UK Stem Cell
Initiative conducted by Sir John
Pattison, the British Government
announced that £100m would be made
available for UK stem cell research for
an initial period of two years. The
Human Fertilisation and Embryology
Authority (HFEA) granted the first UK
license for therapeutic cloning to the
Centre for Life, Newcastle upon Tyne
in August 2004. The second license was
awarded to Roslin Institute in February
2005.
Stem cell research is still in its
infancy. In addition to the many
technical posers, ethical dilemmas
associated with the use of stem cells for
research are equally complex. One of
the issues constantly brought up is:
What is the moral status of the
organisms created by cloning?
Theoretically, if the embryos
developed by somatic cell nuclear
transfer were deposited in the womb,
this would possibly lead to conception
of clones. However, it has been argued
that unlike an embryo, a cloned
organism is not the result of fertilisation
of an egg by a sperm. It is a new type of
biological entity never before seen in
nature.
Although it possesses some potential
for developing into a full human being,
this capacity is very limited. At the
blastocyst stage, when the organism is
typically disaggregated to create an
embryonic stem cell line, it is a ball of
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cells no bigger than the full stop at the
end of this sentence. It has no organs, it
cannot possibly think or feel, and it has
none of the attributes thought of as
human. It should not be likened to an
embryo, as it is only "activated egg".
Ibn Al Qayim who lived in the 14th
century raised a similar question in his
book Medicine in the Laws of the
Quran; "If it is asked: Does the embryo
before ensoulment possess life "It is
answered that it has the life of growth
and nourishment like a plant. But once
the soul enters the body then it has the
sense of perception and volition, which
constitute the basis of human life".
Similarly, Ibn Hajar Al Asqalani
argues that the liver is the first organ
formed in the embryo, as it is important
for growth and nourishment. The
formation of the brain, in his opinion,
comes at a later stage when the soul
enters the foetus. It is intriguing to find
the great Islamic religious leaders
linking ‘ensoulment’ to the formation
and integration of the nervous system,
where the centres of perception and
volition are found. A study of multiple
sections of different aborted foetuses
showed that synapses or nerve junctions
in the brain did not propagate impulses
except at the beginning of the 20th week
of conception computed from the last
menstrual period, equivalent to 120
days from fertilisation. The 120th day is
also the time when, according to the
saying of Prophet Muhammad, human
life begins. Prior to that moment the
embryo has sanctity, but not reaching
that of a full human being. By referring
to religious texts, scientists and the

public may be appeased when having to
deal with ethical issues in research. An
open view of the interpretations may
avoid unnecessary obstacle to scientific
endeavours.
AGRO-ETHICS
Ethical issues in food and agriculture
are gaining prominence in view of
radical
and
rapid
technological
advances and organizational changes
affecting agro-food systems in recent
years. Some of these changes have
generated ethical concerns with regard
to food safety and security such as: the
need for equitable participation, for
example, that reconciles the interests of
wealthy and less advantaged countries
today while guaranteeing viable options
for future generations; and the need to
ensure broad-based involvement in
decisions
concerning
technology
development,
particularly
genetic
engineering. The resolution of these
issues demands careful reflection and
constructive
dialogue.
(FAO,
http://www.fao.org/ethics/ser_en.htm).
FOODS
DRIVED
FROM
GENETICALLY
MODIFIED
ORGANISMS
There is a long-standing debate on
foods derived from genetically modified
organisms or GM food (3; 6; 10). On
the one side we have the consumerists
and environmentalists. Both seem to
have ample reasons to be overtly
suspicious of these modified products.
To the former, the safety of consuming
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GM foods has not been fully
ascertained.
Food plants as gene donors may
seem rather harmless, but what if parts
of bacteria and viruses are used to
enhance the quality of food? Sounds
ironic
and
distasteful?
Again,
consumerists are worried that as the
allergenic
profiles
of
these
microorganisms are largely unknown,
the effects of incorporating them into
human and animal feed could be
disastrous.
The other jitter confounding
consumerists is the long list of potential
short- and long-term toxic effects of
GM foods. Yet another area of potential
health risks attributed to GM foods is
antibiotic resistance. Antibiotic resistant
genes are used as markers to confirm
that donor genes have been inserted at
the precise location on the receptor
genes. These markers then become
permanently embedded into the GM
foods. Once released into the
environment these antibiotic resistant
genes may jump onto disease-causing
bacteria and make them invincible to
standard antibiotics. Microorganisms
that are resistant to antibiotics pose a
grave danger to the public and trigger a
major headache within the medical
fraternity. Virus resistant crops too, can
turn around and combine with their
attackers to produce new or deadlier
viruses.
Understandably, environmentalists
are similarly demanding answers to the
numerous questions pertaining to GM
foods. Firstly, with regard to the fact
that GM crops are herbicide-tolerant

whereby herbicides can be poured onto
them to kill the invading weeds without
damaging them. The environmentalists
feel that this only serves to promote
over
dependency
on
chemical
intervention. Herbicides are known to
remain active in the soil for a long
period of time. As GM crop farmers
tend to use herbicides freely and
daringly, the chances of polluting
groundwater and endangering the
ecosystems are greater. Therefore,
environmentalists prefer alternative and
sustainable methods of weed control
such as inter-cropping, mulching and
use of green manure.
Apart from being herbicide-resistant,
GM crops may also be insect-resistant.
By incorporating a modified gene from
a soil bacterium, a GM plant can
produce throughout its structure
including leaves and fruits, an
endotoxin injurious to insects. The
problem with such novel method of
biological pest-control is that this
particular toxin may inadvertently
contribute to the poisoning of beneficial
insects,
and
subsequently
their
predators. According to reports, toxic
effects on non-target organisms due to
the endotoxin are already threatening
the ecosystems within and around GMcrop areas both in industrialised and
developing countries. Evidence of
reduction of biodiversity is beginning to
manifest. Environmentalists are also
worried about the emergence of genetic
pollution. As pollens of GM crops can
be blown into non-GM agricultural
area, their more traditional relatives
may become polluted. The resultant
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agricultural products may not be
saleable as organic foods.
Further, argue the consumerists and
environmentalists, corporate politics
also comes into play here. It seems that
the
herbicide
producers
are
simultaneously selling GM seeds that
are dependent on their herbicides. The
GM seeds are now patented. Farmers
who buy these seeds from one company
may one day be compelled to use only
the corresponding herbicides produced
by the same company. At the rate the
giant chemical companies are gobbling
up little GM seed-producing firms, in
the not too distant future, the world's
agricultural industry would be in the
hands of a cartel.
Obviously the food industry is
equally solicitous of the fact that it now
has a powerful tool that can, once and
for all, rid the world of its nagging food
shortage problem. Imagine the joy this
would bring to the millions of
malnourished adults and children of the
Third World. This is our best
opportunity to put the tragedies of
famine into the annals of history. The
industry further argues that never again
shall a single earthling suffer from
starvation.
The industry of course has good
reasons to be upbeat about the GM
foods. Despite the numerous claims by
the consumerists and environmentalists
on the dangers of GM foods, there is yet
to be foolproof evidence that they are
inherently more dangerous than
conventional foods. Though GM foods
are produced by using novel techniques;
this does not warrant unfair labels such

as "Frankenstein Food" or "Synthetic
Food". Thus the industry opines that
these and the many other exaggerated
claims are mere gimmicks to sway
public opinions.
The above are only some of the
issues that have generated ethical
questions. With the advent of
information
revolution
and
the
democratisation of knowledge, there are
other issues that may come under public
scrutiny and demand moral justification.
It is against this scenario of rapid and
intense development in biological
sciences that there is growing panreligious and ethicists support groups
for what is now dubbed as bioethics.
MARINE BIO-PROSPECTING
Bioprospecting may take place on
land (terrestrial) or in the oceans
(marine). The marine world provides a
vast opportunity for exploration of biobased materials. They are resources for
research and development, yet the
potential of this domain as the basis for
new biotechnologies remains largely
unexplored. Indeed, the vast majority of
marine
organisms
(primarily
microorganisms) have yet to be
identified. Oceanic organisms are of
enormous scientific interest, for two
major reasons. First, they constitute a
major share of the earth's biological
resources. Second, marine organisms
often possess unique structures,
metabolic
pathways,
reproductive
systems, and sensory and defence
mechanisms because they have adapted
to extreme environments ranging from
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the cold polar seas at -2°C to the great
pressures of the ocean floor.
An example of compounds obtained
through marine bioprospecting is
manoalide. This compound derived
from a pacific sponge which has
spawned more than 300 chemical
analogues, some of which have been put
on clinical trials as anti-inflammatory
agents. Another important component
of marine natural products is enzymes
produced by bacteria, some of which
are salt-resistant, a characteristic that is
often advantageous in industrial
processes. Further, bacterial proteases
are useful as detergents and industrial
cleaning agents, such as in cleaning
reverse-osmosis membranes. Another
important product is the enzyme
superoxide dismutase, which has
tremendous applications in the fields of
medicines, cosmetics, and foods. An
interesting
class
of
marine
microorganisms
are
the
hyperthermophilic archaea (previously
called
archaebacteria).
Enzymes
isolated from these microorganisms can
grow at temperatures over 100°C may
offer special advantages, presumably, in
research and industrial processes.
New biomaterials of nanometre size
are being sought from diatoms,
coccolithophorids, molluscs, and other
marine invertebrates. The potential of
these biomaterials, sometimes in the
form of bioceramics, is huge in the
areas of medical devices, automotive
parts, electronic parts, and protective
coatings.
Biomaterials also may be useful in
counteracting biofouling, which is a

major problem in the naval industry.
These bacterial biofilms can increase
drag significantly. Marine organisms
may be used to help combat fouling.
On another note, marine organisms
can be a source of development of
biosensors,
bio-indicators,
and
diagnostic devices in the areas of
medicine,
aquaculture,
and
environmental practice. An example of
this is enzymes that are bioluminescent.
Natural marine products may also be
able to replace chemical pesticides.
These biopesticides are less toxic and
more bio-friendly. On environmental
care, marine bioprospecting can provide
materials that may be useful in
bioremediation.
Understanding of the marine
biological system will enhance the
bioprospecting process with regard to
seeking new biopharmaceuticals and
natural bioactive agents. On a similar
note, an emerging area of interest is the
potential of marine bacteria and fungi to
produce special chemical structures
which are not found in terrestrial
organisms. Various studies have begun
to realise the potential of marine
bioprospecting for novel lead entities.
The
concept
of
marine
bioprospecting is mentioned in the
Quran, thus, “It is He Who has made
the sea subject, that ye may eat thereof
flesh that is fresh and tender, and that ye
may extract therefrom ornaments to
wear; and thou seest the ships therein
that plough the waves, that ye may seek
(thus) of the bounty of Allah and that ye
may be grateful” (Chapter 16:14).
An example of Muslims subscribing
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to the prescription of the Quran on
protecting the environment was seen
recently when the people of Tanzania
reversed a growing trend toward
ecological destruction through a policy
of
sustainable
fishing
and
environmental preservation based on
the principles of the Quran. Prior to
implementation of the educational
program, over-harvesting by fishermen
on the Muslim-majority island of Misali
had threatened the area's aquatic
ecosystem. But thanks to an indigenous
campaign to remind local inhabitants of
Islam's respect for nature (Islamic
conservatism ethics); those who earn
their living from the sea learned the
benefits of protecting the region's
biodiversity (12).

incompatibilities and the effects of its
long-term use. Furthermore, as the
population
of
diabetic
patients
continued to grow the in the mid-1970s,
there was considerable concern about
the long-term supply of insulin from
animal sources.
In addition, for Muslim patients,
although religious fatwa has allowed the
use of porcine-derived insulin because
there was no other credible option
available (the bovine-derived insulin
was found to produce more incidences
of allergic reactions) at the time (hence
the darurah principle was applied),
some find it difficult to accept the
administration of a non-halal (nonpermissible) chemical ingredient into
their bodies.
These factors provide the impetus for
a small group of biochemists and
molecular biologists to apply the new
techniques of genetic engineering to
human diseases. In 1978, a synthetic
version of the human insulin gene was
constructed and inserted into the
bacterium Escherichia coli, in the
laboratory of Herbert Boyer at the
University of California at San
Francisco. Insulin is a protein, and like
all proteins, it consists of a chain of
building blocks called amino acids. The
order of amino acids in a protein is
unique to that particular protein. Later,
recombinant human insulin was
developed by Boyer's fledgling
company, Genentech, in October of
1982, the first product of modern
biotechnology.
The introduction of recombinant
erythropoietin has provided hope for

SOLVING RELIGIOUS ISSUES
THROUGH BIOTECHNOLOGY
It would not be totally correct to
assume that the advent of biotechnology
has only created ethical, legal and social
issues. On the contrary, developments
in biotechnology have benefited the
religious community tremendously.
Two examples will be quoted here,
namely the introduction of the
recombinant insulin and erythropoietin.
Insulin was originally isolated from
the pancreases of cows and pigs in the
early 1920s. This animal source of
insulin proved effective for the
treatment diabetes in humans, and was
soon available to patients. Because the
animal insulin was not identical to its
human counterpart, however, doctors
became increasingly concerned with
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treatment of certain diseases among the
followers of Jehovah’s Witness (4).
Charles
Russell
in
Pittsburgh,
Pennsylvania founded the Jehovah’s
Witness religion in the late 1870s.
There are 5 million Jehovah's Witnesses
worldwide and 125 000 in the United
Kingdom. Members of this sect do not
accept blood transfusions. Blood
transfusion is interpreted as the eating
of blood, and Jehovah's Witnesses
believe that all hope of eternal life will
be forfeited if transfusion is accepted.
Autologous
transfusion
is
also
prohibited because they believe that
once blood has left the body, it is then
unclean. These prohibitions present
ethical and clinical challenges to
doctors who look after seriously ill or
injured Jehovah's Witnesses and prompt
a search for alternatives to blood. The
courts have consistently upheld
Jehovah's Witnesses' decisions to refuse
transfusions on the grounds that any
adult of sound mind has the right to
determine what shall be done with his
or her own body.
Nevertheless, two thirds of European
doctors working in intensive care units
would give transfusions to an
unconscious Jehovah's Witness who
was losing blood, and 41% would not
inform the patient later. Transfusion of
red cells remains the cornerstone of
treatment for severe anaemia. What
possibilities exist to improve anaemia
without blood transfusion? The use of
recombinant human erythropoietin (a
biopharmaceutical) has been shown to
speed up the rate of increase in packed
cell volume in animal studies. Hence,

recombinant human erythropoietin is an
option for anaemic patients who refuse
transfusion. It is especially suitable for
elective surgery, since two to three
weeks are required to achieve an
appreciable increase in the red cell
volume in expectation of a large blood
loss during the operation.
The National Heart Institute (IJN),
Malaysia, recorded similar successful
procedure when it conducted an openheart surgery without blood transfusion
on a 56-year-old retiree on 29 January
2007.
CONCLUSION
The
rapid
development
of
biotechnology has generated, and is
expected to continue to generate many
challenging ethical issues. With the
proper application of divine injunctions,
religious scholars and scientists have
been able to discuss these matters
professionally, with the ultimate
outcome of coming out with innovative
and progressive rulings. In this manner,
while able to take advantage of the
benefits of science, we can also be
assured of a clear conscience.
For instance, the Islamic teaching
that provides a strong emphasis on
thinking has been able to cater for many
of these ambiguities. It is only natural
that thinking changes as it adapts to the
changing stimuli. The practice of jihad
or innovative thinking is in line with Ibn
Chaldean’s opinion when he stated:
“The conditions, interests, customs and
sects of the world and nations do not
continue according to any specific
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pattern or stable programme. There is
always change from time to time and
from one condition to another. In as
much as this applies to persons, times
and provinces, it applies likewise to
countries, ages and states. Such is
God’s order. This social reality
undoubtedly leads to a change in
people’s interests. In view of the fact
that the interests of the people are the
foundation of the Shariah, it is both
necessary and reasonable that the
Shariah rules should undergo change to
suit the changing conditions and needs.”
(1).
It is also becoming evident that
biotechnology does not necessarily lead
to ethical dilemmas. In fact, it may be a
way
to
get
around
religious
prohibitions. In other words, though
biotechnology sometimes may appear to
challenge faith, it would not hurt to
have faith in biotechnology.
REFERENCES
1. Albar,
M.A.
(2002)
Ethical
consideration in the prevention and
management of genetic disorders
with special emphasis on religious
considerations. In: Bioethics – Ethics
in the Biotechnology Century.
Majeed, A.B.A. (ed.) Institute of
Islamic Understanding Malaysia,
Kuala Lumpur, pp. 107-122.
2. Barclay, L. (2003) Conjoined Twin
Surgery Raises Ethical Questions:
An Expert Interview With Ian
Kerridge, MPhil, FRACP, FRCPA.
At: Medscape Medical News, ©
2003 Medscape.
3. Bravo, E. (1977) The biosafety: a
perspective of the third world. Paper

presented at: Konferenz “Bio- und
Gentechnologie - optionen fur die,
Bonn, den 29. April.
4. Busuttil, D. and A. Copplestone
(1995) Management of blood loss in
Jehovah’s Witness. British Medical
Journal: 311, 28 October.
5. Engelhardt, T.H. Jr. (2002) The
Foundations of Christian Bioethics,
Swets & Zeitlinger Publishers, Lisse.
Netherlands.
6. Glatz, C. (2009) Pros and cons of
genetic modification: Not your
typical food fight, Vatican Letter
May, 1.
7. Hallman, W.K. (1996) Public
Perceptions
of
Biotechnology:
Another Look. Bio/Technology 14,
35-38.
8. Lemkow, L. (1993) Public Attitudes
to Genetic engineering: Some
European Perspectives. Luxembourg:
Office of Official Publications of the
European Communities, pp 10-11.
9. Potter, V.R. (1970) Bioethics: the
science of survival. Perpectives in
Biology and Medicine 14: 127-153.
10.
Sparrow, P.A.C. (2009) GM
Risk Assessment. Methods in
Molecular Biology 478:315-330.
11.
Wingenbach, G.J., Rutherford,
T.A. & Dunsford, D.W. (2003)
Agricultural
communications
students’ awareness and perceptions
of biotechnology issues. Journal of
Agricultural Education 44: 80-93.
12.
Wolinski, C. (2007) Islamic
Ethics
in
Environmental
Conservation: A Visit to Misali
Island, Zanzibar Islamic Tourism 29
May-June):52.

130

PERSIAN TRANSLATION OF FORWORDS AND ABSTRACTS

ﭘﻴﺶﮔﻔﺘﺎرﻫﺎ و ﭼﻜﻴﺪهﻫﺎي ﻓﺎرﺳﻲ

131

132

ﭘﻴﺶ ﮔﻔﺘﺎر
ﺑﻬﺰاد ﻗﺮهﻳﺎﺿﻲ
ﺳﺮدﺑﻴﺮ

اﺳﻼم دﻳﻨﻲ اﺳﺖ ﻛﻪ ﭘﻴﺮوان ﺧﻮد را دﻋﻮت ﺑﻪ دﺳﺘﻴﺎﺑﻲ ﺑﻪ ﻋﻠﻢ و داﻧﺶ از ﮔﻬﻮاره ﺗﺎ ﮔﻮر ﻣﻲﻛﻨـﺪ .اﺳـﺘﻔﺎده از ﻧﺘـﺎﻳﺞ
دﺳﺘﺎوردﻫﺎي ﻋﻠﻤﻲ ﺑﺮاي ﺗﻮﺳﻌﻪ رﻓﺎه ﺑﺸﺮ و اﺳﺘﻔﺎدهﻫﺎي ﺑﺸﺮ دوﺳﺘﺎﻧﻪ در اﺳﻼم ﻣﻮرد ﺗﺎﻛﻴﺪ ﻓﺮاواﻧﻲ ﻗـﺮار ﮔﺮﻓﺘـﻪ اﺳـﺖ.
ﻋﻠﻤﺎي دﻳﻨﻲ ﻫﻤﻮاره ﻣﺮوج و ﻣﺸﻮق ﻋﻠﻢآﻣﻮزي و ﺗﻮﺳﻌﻪ ﻓﻨﺎوري در ﺟﻮاﻣﻊ اﺳﻼﻣﻲ ﺑﻮدهاﻧﺪ .در ﺑـﻴﻦ ﻣـﺬاﻫﺐ ﻣﺨﺘﻠـﻒ
اﺳﻼم اﺧﺘﻼﻓﻲ از ﺟﻨﺒﻪ اﺳﺘﻔﺎده از ﻓﻨﺎوريﻫﺎي ﻧﻮ و ﻳﺎﻓﺘﻪﻫﺎي ﻋﻠﻤـﻲ وﺟـﻮد ﻧـﺪارد .ﻣﻬﻨﺪﺳـﻲ ژﻧﺘﻴـﻚ و ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي
ﺑﻪﻋﻨﻮان ﺗﺠﻠﻲ داﻧﺶ زﻳﺴﺖﺷﻨﺎﺳﻲ ﺑﺎ ﻛﺎرﺑﺮدﻫﺎي ﻓﺮاوان در ﻋﺮﺻﻪﻫـﺎي ﭘﺰﺷـﻜﻲ ،ﻣﺤـﻴﻂ زﻳﺴـﺖ ،ﺻـﻨﻌﺖ ،ﺣﻘـﻮق و
ﻛﺸﺎورزي ﻧﻴﺰ ﺑﻪﻋﻨﻮان ﻳﻜﻲ از دﺳﺘﺎوردﻫﺎي ﺑﺸﺮ ﺑﺮاي ﺗﻮﺳﻌﻪ ﺣﻔﺎﻇﺖ از ﻣﺤﻴﻂ زﻳﺴﺖ ،ﺑﻬﺪاﺷـﺖ و ﺳـﻼﻣﺖ ﺟﺎﻣﻌـﻪ و
ﺗﺎﻣﻴﻦ اﻣﻨﻴﺖ ﻏﺬاﻳﻲ ﺑﺸﺮ ﻣﻮرد ﺗﺎﻛﻴﺪ ﻋﻠﻤﺎ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﮔﺴﺘﺮش روز اﻓﺰون ﻣﺤﺼﻮﻻت ﺣﺎﺻﻞ از ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ ﻳﺎ
ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﻛﻪ ﻣﺴﺎﺣﺘﻲ ﺑﻴﺶ از  148ﻣﻴﻠﻴﻮن ﻫﻜﺘﺎر در اﻧﺘﻬﺎي ﺳﺎل  2010ﻣﻴﻼدي را ﺑـﻪ ﺧـﻮد اﺧﺘﺼـﺎص داده
اﺳﺖ ﭘﺎﺳﺨﻲ اﺳﺖ ﺑﻪ ﺗﻘﺎﺿﺎي روز اﻓﺰون ﻏﺬا ﺑﺮاي ﺟﻤﻌﻴﺖ در ﺣﺎل ﺗﻮﺳـﻌﻪ ﺟﻬـﺎن ﺑـﻪوﻳـﮋه در ﻛﺸـﻮرﻫﺎي اﺳـﻼﻣﻲ.
ﻛﺸﻮرﻫﺎي اﺳﻼﻣﻲ ﺑﻪﻃﻮر وﻳﮋه ﺑﺮاي ﺗﺎﻣﻴﻦ اﻣﻨﻴﺖ ﻏـﺬاﻳﻲ ﺧـﻮد ﻣﺘﻜـﻲ ﺑـﻪ واردات ﻣﺤﺼـﻮﻻت ﻏـﺬاﻳﻲ ﻫﺴـﺘﻨﺪ .اﻗﺒـﺎل
ﻛﺸﻮرﻫﺎي اﺳﻼﻣﻲ ﻣﺎﻧﻨﺪ اﻳﺮان ﺑﻪ واردات ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﻧﻈﻴﺮ ﺳﻮﻳﺎ و ﻛﻠﺰاي ﺗﺮارﻳﺨﺘﻪ از آرژاﻧﺘﻴﻦ و ﻛﺎﻧﺎدا ﺑﻪﻋﻨﻮان
ﻛﺸﻮرﻫﺎي ﺑﺰرگ ﺗﻮﻟﻴﺪ ﻛﻨﻨﺪه ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺣﻜﺎﻳﺖ از ﺗﻮﺟﻪ ﻋﻠﻤﺎ و داﻧﺸﻤﻨﺪان اﻳﻦ ﻗﺒﻴﻞ ﻛﺸﻮرﻫﺎ ﺑـﻪ اﺳـﺘﻔﺎده از
ﻓﻨﺎوريﻫﺎي ﻧﻮ دارد .ﺣﺴﺎﺳﻴﺖ ﻋﻠﻤﺎ و ﻣﺮدم ﻣﺴﻠﻤﺎن ﺑﻪ ﺟﻨﺒﻪﻫﺎي ﺣﻼل و ﺣﺮام ﻏﺬا ﻣﺎﻧﻊ از آن اﺳـﺖ ﻛـﻪ ﺗﺼـﻮر ﻛﻨـﻴﻢ
ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﻛﻪ ﺑﺎ ﻣﺠﻮز دوﻟﺖﻫﺎي اﺳﻼﻣﻲ وارد و ﺗﻮﺳﻂ ﺻﺪﻫﺎ ﻣﻴﻠﻴﻮن ﻣﺴﻠﻤﺎن ﻣﺼـﺮف ﻣـﻲﺷـﻮﻧﺪ در ﻧﺘﻴﺠـﻪ
ﻏﻔﻠﺖ ﻋﻠﻤﺎ و روﺣﺎﻧﻴﻮن از ﻧﻈﺮﻫﺎ ﭘﻨﻬﺎن ﻣﺎﻧﺪه اﺳﺖ .ﺑﻪ واﻗﻊ ﻧﻔﺲ واردات اﻧﺒﻮه اﻳﻦ ﻣﺤﺼﻮﻻت ﻣﺎﻧﻨﺪ روﻏـﻦ ﻧﺒـﺎﺗﻲ ﻛـﻪ
ﺑﻴﺶ از  90درﺻﺪ آن در اﻳﺮان وارداﺗﻲ اﺳﺖ و ﻣﺼﺮف آنﻫﺎ ﺗﻮﺳﻂ آﺣﺎد ﺟﺎﻣﻌﻪ را ﺑﺎﻳﺪ ﺑﻪﻋﻨﻮان "ﺗﻘﺮﻳﺮ ﺣﺎﻛﻢ اﺳﻼﻣﻲ"
و ﻋﻠﻤﺎي دﻳﻨﻲ ﺑﺮ ﺣﻠﻴﺖ آن ﻣﺤﺴﻮب ﻛﺮد؛ ﺑﻪوﻳﮋه اﻳﻨﻜﻪ ﺗﺎ اﻣﺮوز ﻓﺘﻮاﻳﻲ در ﻫﻴﭻ ﻛﺠﺎي ﺟﻬﺎن اﺳـﻼم در ﻣـﻮرد ﺣﺮﻣـﺖ
ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﻣﻮﺟﻮد در ﺑﺎزار ﻣﺼﺮف ﻳﺎ ﻧﻔﺲ ﻋﻤﻞ ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ ﺻﺎدر ﻧﺸﺪه اﺳﺖ.
ﺑﺎ اﻳﻦ وﺟﻮد ﺑﺮﺧﻲ ﻣﺪﻳﺮان داﻧﺎﻳﻲ ﺳﺘﻴﺰ و ﻓﻨﺎوري ﻫﺮاﺳﻲ ﻛﻪ در ﻃﻮل دوره ﻣﺪﻳﺮﻳﺖ ﺧﻮد ﻧﺘﻮاﻧﺴﺘﻪاﻧﺪ ﻣﻮﻓﻖ ﺑﻪ اراﺋـﻪ
دﺳﺘﺎوردي در ﺧﻮر اﻋﺘﻨﺎ در ﻣﻮرد ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ و اﺳﺘﻔﺎده از ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺷـﻮﻧﺪ ﻣﻤﻜـﻦ اﺳـﺖ در ﺑﺮﺧـﻲ از
ﻛﺸﻮرﻫﺎي اﺳﻼﻣﻲ ﺑﻪ دﻧﺒﺎل اﻳﺠﺎد ﺗﺸﻮﻳﺶ اذﻫﺎن روﺣﺎﻧﻴﻮن و ﺗﻼش )اﻟﺒﺘﻪ ﻧﺎﻣﻮﻓﻖ( ﺑﺮاي اﺑـﺮاز ﻣﻼﺣﻈـﻪﻫـﺎﻳﻲ از ﺳـﻮي
آنﻫﺎ ﻣﺒﻨﻲ ﺑﺮ "ﻣﺴﺌﻠﻪ دار ﺑﻮدن" ﻳﺎ "ﺷﺒﻬﻪ ﻧﺎك ﺑﻮدن" اﺳﺘﻔﺎده از ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ ﻳﺎ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺑﺎﺷﻨﺪ .ﺑـﺮ اﻳـﻦ
اﺳﺎس ﮔﻔﺘﻤﺎن داﻧﺸﻤﻨﺪان و ﭘﮋوﻫﺸﮕﺮان از ﻳﻚﺳﻮ و ﻋﻠﻤﺎ و روﺣﺎﻧﻴﻮن دﻳﻨﻲ از ﺳﻮي دﻳﮕﺮ ﺑﺮاي آﺷﻨﺎﻳﻲ ﺑﺎ دﻏﺪﻏﻪﻫـﺎي
ﻳﻜﺪﻳﮕﺮ ،اراﺋﻪ اﻃﻼﻋﺎت ﺻﺤﻴﺢ و ﺑﻲواﺳﻄﻪ ،ﻣﻮﺿﻮع ﺷﻨﺎﺳﻲ و ﺗﺎﻣﻴﻦ ﻧﻈﺮ ﻫﺮ ﻳﻚ از ﻃﺮﻓﻴﻦ ﺿﺮوري ﺑﻪ ﻧﻈﺮ ﻣـﻲرﺳـﺪ.
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ﺑﺮﮔﺰاري ﻛﺎرﮔﺎه "اﺳﻼم و ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي :ﺟﺴﺘﺠﻮ ﺑـﺮاي زﺑـﺎن ﻣﺸـﺘﺮك ﻣﻴـﺎن داﻧﺸـﻤﻨﺪان و روﺣـﺎﻧﻴﻮن از ﺳـﻮي ﻣﺮﻛـﺰ
اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺎﻟﺰي ،داﻧﺸﮕﺎه ﻣﺎﻻﻳﺎ و ﺳﺮوﻳﺲ ﺑﻴﻦاﻟﻤﻠﻠﻲ دﺳﺘﻴﺎﺑﻲ و اﺳﺘﻔﺎده از ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي" ﮔﺎﻣﻲ
ﻣﻬﻢ ﺑﺮاي دﺳﺘﻴﺎﺑﻲ ﺑﻪ اﻳﻦ ﻫﺪف ﻣﺤﺴﻮب ﻣﻲﺷﻮد .اﻧﺠﻤﻦ اﻳﻤﻨﻲ زﻳﺴﺘﻲ اﻳﺮان و ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي اﻳـﺮان ﻧﻴـﺰ
ﻫﻤﭽﻮن ﮔﺬﺷﺘﻪ ﻫﻤﻮاره از اﻳﻦ ﮔﻮﻧﻪ ﺣﺮﻛﺖﻫﺎ ﺣﻤﺎﻳﺖ ﻛﺮده و ﺑﺎ ﺣﻀﻮر ﻣﻮﺛﺮ ﺧﻮد ﺗﻮاﻧﺴﺘﻪاﻧﺪ دﻳـﺪﮔﺎهﻫـﺎي داﻧﺸـﻤﻨﺪان
ﻣﺴﻠﻤﺎن اﻳﺮان و ﺣﺘﻲ روﺣﺎﻧﻴﻮن ﺑﺮﺟﺴﺘﻪ اﻳﺮاﻧﻲ را ﻣﻌﺮﻓﻲ ﻛﻨﻨﺪ .ﺑﺮاي اﻳﻔﺎي اﻳﻦ ﻧﻘـﺶ در ﺧـﻮر ﺟﺎﻳﮕـﺎه اﻧﺠﻤـﻦ اﻳﻤﻨـﻲ
زﻳﺴﺘﻲ اﻳﺮان ،ﻓﺼﻠﻨﺎﻣﻪ اﻳﻤﻨﻲ زﻳﺴﺘﻲ ﻣﻔﺘﺨﺮ اﺳﺖ ﻛﻪ ﻣﻘﺎﻻت ﺑﺮﺟﺴﺘﻪ اراﺋﻪ ﺷﺪه در اﻳﻦ ﻛﺎرﮔﺎه را ﭘﺲ از اﻋﻤﺎل داوري و
وﻳﺮاﻳﺶ ﺑﻪﺻﻮرت ﻳﻚ ﻣﺠﻠﻪ ﻧﻔﻴﺲ ﺑﻪ زﻳﻮر ﻃﺒﻊ ﺑﻴﺎراﻳﺪ .اﻣﻴﺪ آن ﻛﻪ در آﻳﻨﺪهاي ﻧﺰدﻳﻚ ﺷﺎﻫﺪ ﺧﻮدﻛﻔﺎﻳﻲ ﺟﻬـﺎن اﺳـﻼم
در ﺗﻮﻟﻴﺪ ﻏﺬاي ﻛﺎﻓﻲ و ﺗﻮﻟﻴﺪ و ﺻﺎدرات ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ از ﺳﻮي اﻳﻦ ﻛﺸﻮرﻫﺎ را در آﻏﻮش ﻛﺸﻴﻢ .واﻟﺴﻼم.
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ﭘﻴﺶ ﮔﻔﺘﺎر
ﻣﺎﻫﺎﻟﺘﭽﻮﻣﻲ آروﺟﺎﻧﺎن
رﺋﻴﺲ ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺎﻟﺰي

ﻓﺎﺻﻠﻪ ﺑﻴﻦ داﻧﺸﻤﻨﺪان و ﻋﻠﻤﺎ )روﺣﺎﻧﻴﻮن( در ﻣﻮرد ﻓﻨﺎوريﻫﺎﻳﻲ ﻣﺎﻧﻨﺪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸـﺎورزي ﭘـﻴﺶ از اﻳـﻦ ﻣـﻮرد
ﺑﺤﺚ ﻗﺮار داده ﻧﺸﺪه اﺳﺖ .ﺑﺮﺧﻼف ﺑﺮﮔﺰاري ﻛﺎرﮔﺎهﻫﺎ و دورهﻫﺎي آﻣﻮزﺷﻲ ﺑﺮاي داﻧﺸﻤﻨﺪان و رﺳﺎﻧﻪﻫـﺎ و ﮔﻔﺘﮕـﻮ ﺑـﺎ
آنﻫﺎ ﻧﻴﺎز ﺑﻪ دﺧﻴﻞ ﻛﺮدن روﺣﺎﻧﻴﻮن ﺗﺎ ﺣﺪ زﻳﺎدي ﻣﻮرد ﻏﻔﻠﺖ واﻗﻊ ﺷﺪه اﺳﺖ .در اﻳﻦ زﻣﻴﻨﻪ ﻣﻨﺎﺑﻊ ﻣﻜﺘﻮب ﻗﺎﺑﻞ ﺗـﻮﺟﻬﻲ
ﻫﻢ وﺟﻮد ﻧﺪارد .اﻳﻦ ﻣﻮﺿﻮع ﻣﻮﺟﺐ ﻣﻲﺷﻮد ﺗﺎ ﻫﻤﺰﻣﺎن ﺑﺎ ﺗﻮﺳﻌﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي و ﺑﻪوﻳـﮋه ﻣﻬﻨﺪﺳـﻲ ژﻧﺘﻴـﻚ اﺳـﺘﻔﺎده از
ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ در ﻛﺸﺎورزي ﺧﻼء ﺑﺰرﮔﻲ اﻳﺠﺎد ﺷﻮد ﻛﻪ ﻣﻨﺠﺮ ﺑﻪ ﺑﺤﺚﻫﺎ و ﺟﺪالﻫﺎﻳﻲ ﻣـﻲﺷـﻮد .اﻳـﻦ ﻣﻮﺿـﻮع
ﻫﻤﺮاه ﺑﺎ اﻳﻦ ﺣﻘﻴﻘﺖ اﺳﺖ ﻛﻪ ﻛﺸـﻮرﻫﺎي اﺳـﻼﻣﻲ وارد ﻛﻨﻨـﺪه ﻣﺤﺼـﻮﻻت ﻏـﺬاﻳﻲ ﻫﺴـﺘﻨﺪ و از ﺟﻨﺒـﻪ ﺗﻮﻟﻴـﺪ ﻏـﺬا ﺑـﺎ
ﺧﻮدﻛﻔﺎﻳﻲ ﻓﺎﺻﻠﻪ زﻳﺎدي دارﻧﺪ .ﻋﻼوهﺑﺮ اﻳﻦ اﺳﻼم اوﻟﻮﻳﺖ وﻳﮋهاي را از ﺟﻨﺒﻪ ﺣﻼل و ﺣﺮام ﺑﻮدن ﺑﺮاي ﺗﻮﻟﻴﺪ ﻏﺬا ﻗﺎﺋـﻞ
اﺳﺖ .ﺑﻨﺎﺑﺮاﻳﻦ ،ﻓﻬﻢ ﻣﺒﻨﺎﻳﻲ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ﺑﺮاي روﺣﺎﻧﻴﺖ ﺣﺎﺋﺰ اﻫﻤﻴﺖ اﺳﺖ ،زﻳﺮا اﻳـﻦ درك ﺻـﺤﻴﺢ ﻣﻮﺟـﺐ
ﻣﻲﺷﻮد ﺗﺎ آنﻫﺎ ﺑﺘﻮاﻧﻨﺪ ﺑﺮ ﻣﺒﻨﺎي اﺻﻮل ﻋﻠﻤﻲ و روح ﺗﻌﺎﻟﻴﻢ اﺳﻼﻣﻲ ﺑﻪ ﺻﺪور ﻓﺘﻮا ﻳﺎ اراﻳﻪ ﻧﻈﺮ اﻗﺪام ﻛﻨﻨﺪ .ﺑﺮﻋﻜﺲ اﻳـﻦ
ﻣﻮﺿﻮع ﻫﻢ ﺑﻪ ﻫﻤﺎن اﻧﺪازه ﻣﻬﻢ اﺳﺖ ،ﻳﻌﻨﻲ درك ﻣﻨﺎﺳﺒﻲ از ﺗﻌﺎﻟﻴﻢ ﻣـﺬﻫﺒﻲ ﻣﻮﺟـﺐ راﻫﻨﻤـﺎﻳﻲ داﻧﺸـﻤﻨﺪان ﺑـﺮاي ﻓﻬـﻢ
ﻣﻮﺿﻮﻋﺎت اﺧﻼق و ﻣﺬﻫﺒﻲ ﻣـﻮرد ﺗﻮﺟـﻪ ﻋﻤـﻮم ﻣـﺮدم ﻣـﻲﺷـﻮد .اﻳـﻦ ﻓﻬـﻢ و درك ﻣﺘﻘﺎﺑـﻞ ﺗﻀـﻤﻴﻦ ﻛﻨﻨـﺪه ﭘـﺬﻳﺮش
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي در ﺑﻴﻦ ﺟﻬﺎن اﺳﻼم ﺑﻮده و ﻓﻀﺎي ﺳﺎزﻧﺪه و ﻣﺜﺒﺘﻲ را ﺑﺮاي ﺑﺤﺚ و ﺗﺒﺎدل ﻧﻈﺮ ﭘﺪﻳﺪ ﻣﻲآورد.
اﻫﻤﻴﺖ اﻳﻦ ﻣﻮﺿﻮع ﻣﻮﺟﺐ ﺷﺪ ﺗﺎ ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺎﻟﺰي اﻗﺪام ﺑﻪ ﺑﺮﮔﺰاري ﻛﺎرﮔـﺎﻫﻲ ﺑـﻴﻦ داﻧﺸـﻤﻨﺪان
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي و روﺣﺎﻧﻴﻮن ﺑـﺎ ﻋﻨـﻮان" :در ﺟﺴـﺘﺠﻮي زﺑـﺎن ﻣﺸـﺘﺮك ﺑـﻴﻦ داﻧﺸـﻤﻨﺪان و روﺣـﺎﻧﻴﻮن" ﻛﻨـﺪ.
داﻧﺸﻤﻨﺪان و روﺣﺎﻧﻴﻮن از ﻣﺎﻟﺰي ،اﻧﺪوﻧﺰي ،ﺑﻨﮕﻼدش ،ﻫﻨﺪوﺳﺘﺎن ،ﻓﻴﻠﻴﭙﻴﻦ ،ﭘﺎﻛﺴﺘﺎن ،اﻳﺮان و ﻣﺼﺮ در اﻳﻦ ﻛﺎرﮔﺎه ﺷﺮﻛﺖ
ﻛﺮدﻧﺪ .اﻫﺪاف اﻳﻦ ﻛﺎرﮔﺎه ﻋﺒﺎرت ﺑﻮدﻧﺪ از
 -1ﺗﻘﻮﻳﺖ اﻃﻼﻋﺎت روﺣﺎﻧﻴﻮن ﻣﺴﻠﻤﺎن در ﻣﻮرد ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي
 -2اﻳﺠﺎد آﮔـﺎﻫﻲ ﺑـﻴﻦ داﻧﺸـﻤﻨﺪان )ﺑﻴﻮﺗﻜﻨﻮﻟﻮژﻳﺴـﺖﻫـﺎ( در ﻣـﻮرد ﭘـﻲآﻣـﺪﻫﺎي اﺧﻼﻗـﻲ و ﻓﺮﻫﻨﮕـﻲ اﺳـﺘﻔﺎده از
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي
 -3ﺗﻼش ﺑﺮاي اﻃﻤﻴﻨﺎن از اﻳﻨﻜﻪ ﻫﺮ ﻧﻮع اﻇﻬﺎرﻧﻈﺮ ﻓﻘﻬﻲ از ﺟﻤﻠﻪ ﺻﺪور ﻓﺘﻮي در ﻣـﻮرد اﺳـﺘﻔﺎده از ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي
ﻛﺸﺎورزي ﺑﺮ ﭘﺎﻳﻪ اﻃﻼﻋﺎت و ﻣﻮﺿﻮع ﺷﻨﺎﺳﻲ ﺻﺤﻴﺢ ﻋﻠﻤﻲ در ﻣﻮرد اﻳﻦ رﺷﺘﻪ ﺧﻮاﻫﺪ ﺑﻮد.
 -4ﺗﻘﻮﻳﺖ ﮔﻔﺘﮕﻮ ﺑﻴﻦ داﻧﺸﻤﻨﺪان ،روﺣﺎﻧﻴﻮن و ﻃﻼب از ﻃﺮﻳﻖ اﻳﺠﺎد ﻳﻚ زﺑﺎن ﻣﺸﺘﺮك
 -5ﺗﺸﻮﻳﻖ ﻃﻼب دﻳﻨﻲ ﺑﺮاي اﻳﻔﺎي ﻧﻘﺶ در زﻣﻴﻨﻪ اﻃﻼعرﺳﺎﻧﻲ در ﺣﻮزه ﻋﻠﻢ

135

ﻣﻘﺎﻻت ﺑﺮﮔﺰﻳﺪه اراﺋﻪ ﺷﺪه در اﻳﻦ ﻛﺎرﮔﺎه ﭘﺲ از داوري ﻛﺎﻣﻞ در ﺷﻤﺎرهي وﻳﮋه ﻣﺠﻠﻪ اﻳﻤﻨﻲ زﻳﺴﺘﻲ ﻣﻨﺘﺸﺮ ﻣﻲﺷـﻮد.
ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺎﻟﺰي ﻣﺎﻳﻞ اﺳﺖ ﻣﺮاﺗﺐ ﺗﻘﺪﻳﺮ و ﺗﺸﻜﺮ ﺧﻮد را از اﻧﺠﻤﻦ اﻳﻤﻨﻲ زﻳﺴـﺘﻲ اﻳـﺮان ﺑـﺮاي
اﻧﺘﺸﺎر اﻳﻦ ﺷﻤﺎره وﻳﮋه اﺑﺮاز ﻛﻨﺪ .ﺑﻪﻃﻮر وﻳﮋه از دﻛﺘﺮ ﺑﻬﺰاد ﻗﺮهﻳﺎﺿﻲ ﺳﺮدﺑﻴﺮ اﻳﻦ ﻣﺠﻠﻪ ﺗﺸﻜﺮ و ﻗـﺪرداﻧﻲ ﻣـﻲﺷـﻮد.
اﻧﺘﺸﺎر اﻳﻦ ﻣﻘﺎﻻت ﺑﻪﻋﻨﻮان ﻣﺮﺟﻌﻲ ﺑﺮاي آﻳﻨﺪه از اﻫﻤﻴﺖ ﺑﺎﻻﻳﻲ ﺑﺮﺧﻮردار اﺳﺖ و ﻣﻨﺒﻊ ارزﺷﻤﻨﺪي در اﻳﻦ ﺣـﻮزه از
داﻧﺶ ﻣﺤﺴﻮب ﻣﻲﺷﻮد .ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺎﻟﺰي ﻣﺎﻳﻞ اﺳﺖ از ﺣﻤﺎﻳﺖﻫﺎي ﺳﺮوﻳﺲ ﺑﻴﻦاﻟﻤﻠﻠﻲ دﺳﺘﻴﺎﺑﻲ
و اﺳﺘﻔﺎده از ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ) ،(ISAAAﻣﺮﻛﺰ ﮔﻔﺘﮕﻮي ﺗﻤـﺪنﻫـﺎي داﻧﺸـﮕﺎه ﻣﺎﻻﻳـﺎ ،ﻳﺎﻳﺎﺳـﺎن اﻳﻠﻤـﻮان و
 CAMSTECHدر ﺑﺮﮔﺰاري اﻳﻦ ﻛﺎرﮔﺎه ﻧﻴﺰ ﺗﺸﻜﺮ و ﻗﺪرداﻧﻲ ﻛﻨﺪ.
ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮزي ﻣﺎﻟﺰي اﻣﻴﺪوار اﺳﺖ در آﻳﻨﺪه ﮔﺎمﻫﺎي ﺑﻴﺸﺘﺮي ﺑﺎ ﻫﺪف اﻳﺠﺎد ﭘﻴﻮﻧﺪ ﺑـﻴﻦ داﻧﺸـﻤﻨﺪان و
ﻋﻠﻤﺎي دﻳﻨﻲ ﺑﺮداﺷﺘﻪ ﺷﻮد.
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ﮔﻔﺘﮕﻮ در ﻣﻮرد ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي :ﭘﺮ ﻛﺮدن ﻓﺎﺻﻠﻪ ارﺗﺒﺎﻃﺎﺗﻲ و
اﻃﻼﻋﺎﺗﻲ ﻣﻮﺟﻮد ﺑﻴﻦ ﻣﺘﺨﺼﺼﻴﻦ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي و ﻋﻠﻤﺎي دﻳﻨﻲ
4

ﻣﺎﻫﺎﻟﺘﭽﻮﻣﻲ آروﺟﺎﻧﺎن* ،1ﺑﻬﺰاد ﻗﺮهﻳﺎﺿﻲ ،2ﺷﻴﺦ ﻣﺤﻤﺪ ﺳﻴﻒ اﻟﺪﻳﻦ ﺷﻴﺦ ﻣﺤﻤﺪ ﺻﺎﻟﺢ 3و ﻋﺰﻳﺰان ﺑﻬﺎراﻟﺪﻳﻦ
 -١رﺋﻴﺲ ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺎﻟﺰي،
 -2رﺋﻴﺲ اﻧﺠﻤﻦ اﻳﻤﻨﻲ زﻳﺴﺘﻲ و ﻣﺮﻛﺰ اﻃﻼﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي اﻳﺮان،
 -3رﺋﻴﺲ ﻣﺮﻛﺰ ﻳﺎﻳﺎﺳﺎن اﻳﻠﻤﻮوان،

 -4ﭘﺮوﻓﺴﻮر ﺑﺨﺶ ﻋﻠﻮم و ﻓﻨﺎوري ﮔﻔﺘﮕﻮي ﺗﻤﺪنﻫﺎ و ﻣﻌﺎون ﻣﻮﺳﺴﻪ ﺗﻔﺎﻫﻢ اﺳﻼﻣﻲ داﻧﺸﮕﺎه ﻣﺎﻻﻳﺎ.

ﭼﻜﻴﺪه
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ﻓﻨﺎوري ﻣﻬﻤﻲ اﺳﺖ ﻛﻪ ﺑﺎ ﺳﺮﻋﺖ ﮔﺴﺘﺮش زﻳﺎد ﺧﻮد ﻣﻮرد ﺗﻮﺟﻪ ﻛﺸﻮرﻫﺎي اﺳـﻼﻣﻲ ﻗـﺮار
ﮔﺮﻓﺘﻪ اﺳﺖ ﻛﻪ ﺑﺮاي ﺗﺎﻣﻴﻦ ﻏﺬاي ﺧﻮد ﻣﺘﻜﻲ ﺑﻪ واردات ﻣﺤﺼﻮﻻت ﻛﺸﺎورزي از ﻛﺸﻮرﻫﺎﻳﻲ ﻫﺴﺘﻨﺪ ﻛﻪ ﺑﻪ ﻃـﻮر ﻋﻤـﺪه
ﺗﻮﻟﻴﺪ ﻛﻨﻨﺪه ﻋﻤﺪه ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﻣﺤﺴﻮب ﻣﻲﺷﻮﻧﺪ .در اﻧﺘﻬﺎي ﺳﺎل  2010ﻣﻴﻼدي ﺑﻴﺶ از  148ﻣﻴﻠﻴﻮن ﻫﻜﺘـﺎر از
اراﺿﻲ ﺟﻬﺎن در  29ﻛﺸﻮر ﺑﻪ ﻛﺸﺖ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ اﺧﺘﺼﺎص ﭘﻴﺪا ﻛﺮده اﺳﺖ .رﺷﺪ ﺳﺮﻳﻊ اﻳﻦ ﻓﻨﺎوري ﻫﻤـﺮاه ﺑـﺎ
اﺑﺮاز ﻣﻼﺣﻈﻪﻫﺎﻳﻲ اﺧﻼﻗﻲ ،اﺗﺼﺎدي-ﺗﺠﺎري ،اﺟﺘﻤﺎﻋﻲ و ﻣﺬﻫﺒﻲ ﺑﻮده اﺳﺖ .اﻳﻦ ﻣﻼﺣﻈﻪﻫﺎ ﺑﺤﺚﻫﺎﻳﻲ را در ﺑﻴﻦ اﻗﺸـﺎر
ﻣﺨﺘﻠﻒ ذﻳﺮﺑﻂ ﺟﺎﻣﻌﻪ ﺑﻪ وﺟﻮد آورده اﺳﺖ .ﻳﻜﻲ از ﺣﺴﺎس ﺗـﺮﻳﻦ ﻣﺴـﺎﺋﻞ ﺑـﺮاي ﻣﺴـﻠﻤﺎنﻫـﺎ ﻛـﻪ ﺑـﻴﺶ از  26درﺻـﺪ
ﺟﻤﻌﻴﺖ ﺟﻬﺎن را ﺗﺸﻜﻴﻞ ﻣﻲدﻫﻨﺪ ﻣﻮﺿﻮع ﻏﺬاﻫﺎي ﺣﺎﻻل و ﺣﺮام اﺳﺖ .اﮔﺮﭼﻪ در ﮔﺬﺷـﺘﻪ اﺣﻜـﺎﻣﻲ ﻗﻀـﺎﻳﻲ در ﻣـﻮرد
ﺣﺮﻣﺖ اﻧﺘﻘﺎل ژن ﺧﻮك وﺟﻮد داﺷﺘﻪ وﻟﻲ ﺑﺎ وﺟﻮد آﻧﻜﻪ در ﺣﺎل ﺣﺎﺿﺮ در ﻫﻴﭻ ﻛﺠﺎي دﻧﻴﺎ ﺣﺘﻲ ﻳـﻚ ﻣـﻮرد ﻓﺘـﻮي در
ﻣﻮرد ﺣﺮﻣﺖ اﺳﺘﻔﺎده از ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ در ﻛﺸﺎورزي و ﭘﺰﺷﻜﻲ وﺟﻮد ﻧﺪارد ،ﺑﺤﺚ و ﺗﺒﺎدل ﻧﻈﺮ در ﻣـﻮرد ﺟﻨﺒـﻪﻫـﺎي
ﻣﺨﺘﻠﻒ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺑﻴﻦ داﻧﺸﻤﻨﺪان و ﻋﻠﻤﺎي دﻳﻨﻲ ﺑﺮاي آﮔﺎﻫﻲ رﺳﺎﻧﻲ و ﺟﻠﺐ اﻋﺘﻤﺎد ﺑﻴﺸﺘﺮ ﻣﺼﺮف ﻛﻨﻨﺪﮔﺎن و ﺟﺎﻣﻌﻪ
اﺳﻼﻣﻲ ﺿﺮوري ﺑﻪ ﻧﻈﺮ ﻣﻲرﺳﺪ .روﺣﺎﻧﻴﺖ )اﻋﻢ از ﻋﻠﻤﺎي دﻳﻨﻲ و ﺻﺎﺣﺒﺎن ﻓﺘﻮا( ﺟﺰو ﻣﻬﻤﺘﺮﻳﻦ اﻗﺸﺎر ذﻳﺮﺑﻂ ﺑﻪ وﻳﮋه در
ﺟﻮاﻣﻊ اﺳﻼﻣﻲ ﻣﺤﺴﻮب ﻣﻲﺷﻮﻧﺪ .اﮔﺮﭼﻪ ﻣﺎ ﻧﺘﻴﺠﻪ ﮔﻴﺮي ﻣﻲﻛﻨﻴﻢ ﻛﻪ ﻛﺸـﻮرﻫﺎي اﺳـﻼﻣﻲ ﻣﺸـﺘﺎق اﺳـﺘﻔﺎده از ﻣﻬﻨﺪﺳـﻲ
ژﻧﺘﻴﻚ و ﻏﺪاﻫﺎي ﺣﺎﺻﻞ از آن ﺑﻪ ﻋﻨﻮان ﻏﺪذاي ﺣﻼل ﻫﺴﺘﻨﺪ ،اﻣﺎ ﺗﻼش ﻓﻌﺎﻻن ﻣﺨﺎﻟﻒ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺑﺮاي ﺳﻮء اﺳﺘﻔﺎده
از اﺣﺴﺎﺳﺎت ﻣﺬﻫﺒﻲ ﻧﺸﺎندﻫﻨﺪه ﺿﺮورت ﮔﻔﺘﮕﻮ ﺑﻴﻦ ﻫﻤﻪ اﻗﺸﺎر ذﻳﻨﻔﻊ از ﺟﻤﻠﻪ داﻧﺸﻤﻨﺪان و ﻋﻠﻤﺎي دﻳﻨﻲ اﺳﺖ .در اﻳﻦ
ﻣﻘﺎﻟﻪ ﺗﻼش ﺷﺪه اﺳﺖ ﺗﺎ ﺿﺮورت اﻃﻼع رﺳﺎﻧﻲ ﺻﺤﻴﺢ در ﻣﻮرد ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ﺑﻪ روﺣﺎﻧﻴﺖ ﺗﺒﻴﻴﻦ ﺷﻮد .درك
ﻣﺒﺎﻧﻲ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي از ﺳﻮي ﻋﻠﻤﺎي دﻳﻨﻲ از ﻳﻚ ﺳﻮ و اﺻﻮل اﺳﻼﻣﻲ ﻣﻮرد ﻧﻈﺮ ﻋﻠﻤﺎ ﺗﻮﺳﻂ داﻧﺸﻤﻨﺪان از ﺳﻮي دﻳﮕﺮ از
اﻫﻤﻴﺖ ﻓﻮقاﻟﻌﺎدهاي ﺑﺮاي ﻣﻮﻓﻘﻴﺖ در ﺗﻮﺳﻌﻪ اﻳﻦ ﻓﻨﺎوري در ﺟﻬﺎن اﺳﻼﻣﻲ ﺑﺮﺧﻮردار اﺳﺖ .ﺑﺮﺧﻮرداري از ﻣﺒﺎﻧﻲ داﻧﺶ
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﻮﺟﺐ ﺧﻮاﻫﺪ ﺷﺪ ﺗﺎ ﻋﻠﻤﺎي اﺳﻼم ﺑﺘﻮاﻧﻨﺪ ﺑﺎ آﮔﺎﻫﻲ و اﺷﺮاف ﺑﻴﺸﺘﺮي در اﻳﻦ ﻣﻮرد ﺑﻪ ﺻﺪور ﻓﺘﻮا ﻳﺎ اﻋﻼم
ﻧﻈﺮ اﻗﺪام ﻛﻨﻨﺪ.
واژهﻫﺎي ﻛﻠﻴﺪي :اﺳﻼم ،ﻋﻠﻤﺎ ،ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ،ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ،اﻃﻼع رﺳﺎﻧﻲ ،ﻏﺬاي ﺣﻼل.
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وﺿﻌﻴﺖ ﺟﻬﺎﻧﻲ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ :ﻓﻮاﻳﺪ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺑﺮاي
ﻛﺸﻮرﻫﺎي در ﺣﺎل ﺗﻮﺳﻌﻪ و دﻳﺪﮔﺎه اﺳﻼم
ﺑﻬﺰاد ﻗﺮهﻳﺎﺿﻲ
ﻣﺪﻳﺮ ﮔﺮوه ﻓﻨﺎوريﻫﺎي ﻧﻮ ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎت اﺳﺘﺮاﺗﮋﻳﻚ ،رﺋﻴﺲ اﻧﺠﻤﻦ اﻳﻤﻨﻲ زﻳﺴﺘﻲ اﻳﺮان و داﻧﺸﻴﺎر ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي اﻳﺮان

ﭼﻜﻴﺪه
ﭘﺲ از اراﺋﻪ ﻣﻘﺪﻣﻪاي در ﻣﻮرد ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي و ﻓﻮاﻳﺪ آن ﺑﺮاي ﻛﺸﻮرﻫﺎي در ﺣﺎل ﺗﻮﺳﻌﻪ ،آﺧﺮﻳﻦ وﺿﻌﻴﺖ
ﺟﻬﺎﻧﻲ ﻛﺸﺖ و ﻛﺎر ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺑﺎ ﺗﺎﻛﻴﺪ ﺑﺮ رﺷﺪ ﻣﺴﺘﻤﺮ و ﻣﺪاوم ﺳﻄﺢ زﻳﺮ ﻛﺸﺖ اﻳﻦ ﻗﺒﻴـﻞ ﻣﺤﺼـﻮﻻت اراﺋـﻪ
ﻣﻲﺷﻮد .وﺿﻌﻴﺖ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺪرن در ﻛﺸﻮرﻫﺎي اﺳﻼﻣﻲ ﻣﻮرد ﺑﺤﺚ ﻗﺮار ﻣﻲﮔﻴﺮد .اﻳﻦ ﻣﻘﺎﻟﻪ ﻧﺸﺎن ﻣﻲدﻫﺪ ﻛﻪ ﺗﻘﺮﻳﺒـﺎ
ﻫﻤﻪ ﻛﺸﻮرﻫﺎي اﺳﻼﻣﻲ در ﺣﺎل ﺗﺤﻘﻴﻖ و ﺗﻮﺳـﻌﻪ در زﻣﻴﻨـﻪ ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي ﻛﺸـﺎورزي ﻫﺴـﺘﻨﺪ اﻣـﺎ در اﻳـﻦ ﻣﻴـﺎن ﺗﻨﻬـﺎ
ﻛﺸﻮرﻫﺎي اﻳﺮان ،ﻣﺼﺮ ،ﭘﺎﻛﺴﺘﺎن و ﺑﻮرﻛﻴﻨﺎﻓﺎﺳﻮ ﻫﺴﺘﻨﺪ ﻛﻪ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ را ﺑﻪ ﺻﻮرت ﺗﺠﺎري وارد ﺑﺎزار ﻣﺼـﺮف
ﻛﺮدهاﻧﺪ .وﺿﻌﻴﺖ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي در آرژاﻧﺘﻴﻦ ﺑﻪﻋﻨﻮان ﻳﻚ ﻛﺸﻮر در ﺣﺎل ﺗﻮﺳﻌﻪ ﻏﻴﺮﻣﺴﻠﻤﺎن ﻣﻮرد ﺑﺤﺚ ﻗـﺮار
ﻣﻲﮔﻴﺮد .ﺟﻨﺒﻪﻫﺎي اﺧﻼﻗﻲ و اﻳﻤﻨﻲ زﻳﺴﺘﻲ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﻣﻮرد ﻣﺮور ﻗﺮار ﮔﺮﻓﺘﻪ و ﺗﻼش ﻣﻲﺷﻮد ﺑﺎ ﺗﻜﻴﻪ ﺑﺮ اﻳﺎت
ﻗﺮآﻧﻲ دﻳﺪﮔﺎه اﺳﻼم در ﻣﻮرد اﺳﺘﻔﺎده از ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﻮرد اﺳﺘﺨﺮاج ﺷﻮد .در ﭘﺎﻳﺎن ﭼﻨﻴﻦ ﻧﺘﻴﺠﻪﮔﻴﺮي ﻣﻲﺷﻮد ﻛﻪ اﺳﻼم
ﻧﻪ ﺗﻨﻬﺎ اﺳﺘﻔﺎده از ﻋﻠﻮم و ﻓﻨﻮن ﻧﻮ ﻣﺎﻧﻨﺪ ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ را ﺑﺮاي ﻛﻤﻚ ﺑﻪ ﺗﻮﺳﻌﻪ رﻓﺎه ﺑﺸـﺮ ﺟـﺎﻳﺰ ﻣـﻲﺷـﻤﺎرد ﺑﻠﻜـﻪ در
ﺑﺮﺧﻲ ﻣﻮارد آن را ﻣﻮرد ﺗﺸﻮﻳﻖ ﻗﺮار داده ﺑﻠﻜﻪ واﺟﺐ ﻣﻲﺷﻤﺎرد.
واژهﻫﺎي ﻛﻠﻴﺪي :اﺳﻼم ،اﻳﺮان ،اﻳﻤﻨﻲ زﻳﺴﺘﻲ ،ﺑﺮﻧﺞ ﺗﺮارﻳﺨﺘﻪ ،ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ ،ﻛﺸﻮرﻫﺎي در ﺣﺎل ﺗﻮﺳﻌﻪ.
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ﭘﺎﺳﺦ اﺳﻼم ﺑﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي
اﻧﻮر ﻧﺴﻴﻢ *1و اﻛﺮام ﻋﺒﺎﺳﻲ
-1
-2

2

ﻣﺸﺎور ﻋﻠﻤﻲ  ،COMSTECHاﺳﻼم آﺑﺎد ﭘﺎﻛﺴﺘﺎن
ﻛﺎرﺷﻨﺎس ﺑﺮﻧﺎﻣﻪ  ،COMSTECHاﺳﻼم آﺑﺎد ﭘﺎﻛﺴﺘﺎن

ﭼﻜﻴﺪه
اﺑﺘﺪا ﻣﻘﺪﻣﻪاي در ﻣﻮرد روشﻫﺎي ﭘﺎﻳﻪ و ﻓﺮآﻳﻨﺪ ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي اراﺋـﻪ ﻣـﻲﺷـﻮد .ﺗﺠﺰﻳـﻪ و ﺗﺤﻠﻴـﻞ رﻳﺴـﻚ و ﻓﺎﻳـﺪه
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ﺑﺎ اراﺋﻪ ﻣﺜﺎلﻫﺎﻳﻲ ﻣﻮرد ﺑﺤﺚ ﻗﺮار ﻣﻲﮔﻴﺮد و ﺳﭙﺲ ﺳﻮالﻫﺎي اﺧﻼﻗﻲ ﻓﻬﺮﺳﺖ ﺷﺪه ﭘﺎﺳﺦﻫـﺎي
اﺣﺘﻤﺎﻟﻲ آنﻫﺎ در ﻣﻮرد ﻧﺤﻮهي ﺑﺮﺧﻮرد ﻣﺴﻠﻤﺎنﻫﺎ ﺑﺎ اﻳﻦ ﭘﺪﻳﺪه ﺑﺎ ﺑﻬﺮهﮔﻴﺮي از اﺻﻮل اﺳﻼم ﭘﻴﺸﻨﻬﺎد ﻣﻲﺷﻮد .ﺗﺎﻛﻴـﺪ ﺑـﺮ
اﻳﻦ ﻧﻜﺘﻪ ﺿﺮوري اﺳﺖ ﻛﻪ ارزشﻫﺎي اﺧﻼﻗﻲ ﺟﺰء ﻏﻴﺮﻗﺎﺑﻞﺗﺠﺰﻳﻪ اﻋﺘﻘﺎدات ،ارزشﻫﺎ و ﺗﺮﻛﻴﺐ ﺟﺎﻣﻌﻪ ﻫﺴـﺘﻨﺪ .اﻣـﺮوزه
اﺳﻼم ﻳﻜﻲ از ﺑﺰرﮔﺘﺮﻳﻦ ادﻳﺎن اﺳﺖ ﻛﻪ ﺑﻴﺶ از ﻳﻚ ﻣﻴﻠﻴﺎرد ﻧﻔﺮ از ﻣﺮدم ﻳﻌﻨﻲ  %26ﺟﻤﻌﻴﺖ ﻛﺮه زﻣﻴﻦ ﺑﻪ آن اﻋﺘﻘﺎد دارﻧﺪ.
از ﭼﻬﺎر ﻧﻔﺮ ﻣﺮدي ﻛﻪ روي ﻛﺮه زﻣﻴﻦ زﻧﺪﮔﻲ ﻣﻲﻛﻨﻨﺪ ﻳﻚ ﻧﻔﺮ ﻣﺴـﻠﻤﺎن اﺳـﺖ .در اﻳـﻦ ﻣﻘﺎﻟـﻪ واﻛـﻨﺶ ﻣﺴـﻠﻤﺎنﻫـﺎ ﺑـﻪ
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ﻣﻮرد ﺑﺤﺚ و اﺣﺘﻤﺎل ﺑﻜﺎرﮔﻴﺮي اﻳـﻦ ﻓﻨـﺎوري ﺟﺪﻳـﺪ ﻛﺸـﺎورزي ﺗﻮﺳـﻂ ﺟﺎﻣﻌـﻪ اﺳـﻼﻣﻲ ﺑـﺎ
ﺑﻬﺮهﮔﻴﺮي از ﺗﻌﺎﻟﻴﻢ ﻋﺎﻟﻴﻪ اﺳﻼﻣﻲ ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﻣﻲﮔﻴﺮد.
واژهﻫﺎي ﻛﻠﻴﺪي :اﺳﻼم ،ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ،ﺗﺮارﻳﺨﺘﻪ ،اﺟﺘﻬﺎد ،اﺧﻼق.
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اﺳﻼم و ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي
اﻧﻴﺲ اﺣﻤﺪ
ﻣﻌﺎون داﻧﺸﮕﺎه ﺑﻴﻦاﻟﻤﻠﻠﻲ رﻓﺎه ،اﺳﻼم آﺑﺎد ،ﭘﺎﻛﺴﺘﺎن

ﭼﻜﻴﺪه
اﻳﻦ ﻣﻘﺎﻟﻪ ﺗﻼش ﻣﻲﻛﻨﺪ راﺑﻄﻪ ﺑﻴﻦ اﺳﻼم و ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي را روﺷﻦ ﻛﻨﺪ .ﭘﻴﺸﺮﻓﺖﻫﺎي ﺑﻴﻮﺗﻜﻨﻮﻟﻮژﻳﻚ ﻣﻮﺟﺐ ﭘﻴﺪاﻳﺶ
ﺳﻮالﻫﺎي اﺧﻼﻗﻲ و ارزﺷﻲ ﻣﻬﻤﻲ ﺷﺪه اﺳﺖ ﻛﻪ ﻣﺸﺮوﻋﻴﺖ اﻧﺠﺎم ﺗﻐﻴﻴﺮات زﻳﺴﺘﻲ ،اﺛـﺮ آن ﺑـﺮ روي ﻣﺼـﺮفﻛﻨﻨـﺪﮔﺎن،
ﻣﺤﻴﻂ زﻳﺴﺖ و ﻣﺎﻧﻨﺪ آن از ﺟﻤﻠﻪ آنﻫﺎ اﺳﺖ .در ﺣﺎﻟﻲﻛﻪ ﺗﺼﻮر ﻣﻲﺷﻮد ﺑﻪﻃﻮر ﻣﻌﻤﻮل ﺑـﻴﻦ دﻳـﻦ و ﻋﻠـﻢ ﻧـﺰاع وﺟـﻮد
دارد ،ﺑﺮﺧﻼف ﺑﺮﺧﻲ ﺳﺎﻳﺮ ادﻳﺎن دﻳﮕﺮ ،اﺳﻼم ﻣﺤﺮك و ﻣﺸﻮق ﺗﻮﺳﻌﻪ ﺟﺎﻣﻌﻪ ﺑﺎ ﺗﺎﻛﻴﺪ ﺑﺮ ﭘﻴﺸﺮﻓﺖﻫﺎي ﻓﻨﺎوراﻧﻪ اﺳﺖ .اﻳﻦ
ﻣﻘﺎﻟﻪ ﻳﻚ ﭼﺎرﭼﻮب اﺧﻼق ﺟﻬﺎﻧﻲ ﻫﻔﺖ ﻻﻳﻪ را ﺑﻪﻋﻨﻮان راﻫﻨﻤﺎي ﭘﮋوﻫﺶﻫﺎي ﻋﻠﻤـﻲ و ﺗﻮﺳـﻌﻪاي ﭘﻴﺸـﻨﻬﺎد ﻣـﻲﻛﻨـﺪ.
اﻳﻨﮕﻮﻧﻪ ﻧﺘﻴﺠﻪﮔﻴﺮي ﻣﻲﺷﻮد ﻛﻪ در ﻋﺼﺮ ﺟﻬﺎﻧﻲﺳﺎزي ،ﻧﻴﺎز ﺑﻪ ﻳﻚ اﻟﮕﻮي ﺟﻬﺎﻧﻲ اﺧﻼق ﺑﻪﻋﻨﻮان ﻣﺒﻨﺎي ﻗﻀﺎوت ﻣﻨﻄﻘـﻲ
در ﻣﻮرد ﻣﺴﺎﻳﻞ ﻣﺒﺘﻼﺑﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺿﺮورﺗﻲ ﻋﻘﻼﻧﻲ اﺳﺖ.
واژهﻫﺎي ﻛﻠﻴﺪي :اﺳﻼم ،اﺧﻼق ،ﻣﺬﻫﺐ ،ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ،ﻏﺬاﻫﺎي ﺗﺮارﻳﺨﺘﻪ.
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ﺗﻘﻮﻳﺖ ﻧﻘﺶ ﻋﻠﻤﺎي اﺳﻼم در ﺗﻮﺳﻌﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي
ﺷﻴﺦ ﻣﺤﻤﺪ ﺳﻴﻒ اﻟﺪﻳﻦ ﺷﻴﺦ ﻣﺤﻤﺪ ﺻﺎﻟﺢ
رﺋﻴﺲ ﻳﺎﺳﺎن اﻳﻠﻤﻮن ،داﻧﺸﻜﺪه ﻋﻠﻮم داﻧﺸﮕﺎه ﻣﺎﻻﻳﺎ ،ﻛﻮاﻻﻟﻤﭙﻮر ،ﻣﺎﻟﺰي

ﭼﻜﻴﺪه
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺷﺎﺧﻪاي ﭼﻨﺪ ﺑﻌﺪي از ﻋﻠﻢ و داﻧﺶ اﺳﺖ ﻛﻪ اﺛﺮ ﻣﻬﻤﻲ را روي ﺟﺎﻣﻌﻪ ﺑﺮ ﺟﺎي ﻣـﻲﮔـﺬارد .ﺑـﺎ وﺟـﻮد
اﻳﻨﻜﻪ ﻣﻌﻠﻮم ﺷﺪه ﻛﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي داراي ﻓﻮاﻳﺪ ﺑﺴﻴﺎري اﺳﺖ ،ﭘﺬﻳﺮش آن در ﺟﺎﻣﻌﻪ ﺑﺎ ﺗـﺎﺧﻴﺮ ﻣﻮاﺟـﻪ ﺷـﺪه اﺳـﺖ .اﻳـﻦ
ﻣﻘﺎﻟﻪ ﺑﺮ آن اﺳﺖ ﺗﺎ ﻧﺸﺎن دﻫﺪ ﻛﻪ ﻧﻘﺶ ﻋﻠﻤﺎي اﺳﻼم )روﺣﺎﻧﻴﺖ( در اﻧﺘﻘﺎل اﻃﻼﻋﺎت ﺻﺤﻴﺢ در ﻣﻮرد ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي ﺑـﻪ
ﻣﺮدم ﺗﺎ ﭼﻪ ﺣﺪ اﻫﻤﻴﺖ دارد .روﺣﺎﻧﻴﺖ ﻣﻨﺒﻊ ﻗﺎﺑﻞ اﻋﺘﻤﺎد اﻃﻼﻋﺎت ﺑﻪ ﺷﻤﺎر ﻣﻲروﻧﺪ .ﺑﻨﺎﺑﺮاﻳﻦ آنﻫـﺎ ﻧﻘـﺶ ﻣﻬﻤـﻲ را در
ﺗﻮﺳﻌﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺑﺮ ﻋﻬﺪه دارﻧﺪ .در اﻳﻦ ﻣﻘﺎﻟﻪ ﺑﻪ دو ﻧﻘﺶ اﺳﺎﺳﻲ روﺣﺎﻧﻴﺖ در اﻳﻦ زﻣﻴﻨﻪ اﺷﺎره ﻣـﻲﺷـﻮد .اول ﻧﻘـﺶ
روﺣﺎﻧﻴﺖ ﺑﻪ ﻋﻨﻮان ﻣﻨﺒﻊ اﻃﻼﻋﺎت و راﻫﻨﻤﺎﻳﻲ در ﻣﻮرد ﻣﻮﺿﻮﻋﺎت ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي و دوم ﻧﻘﺶ روﺣﺎﻧﻴﺖ ﺑـﻪ ﻋﻨـﻮان ﻳـﻚ
رﺳﺎﻧﻪ در ﺟﻬﺖ اﻃﻼع رﺳﺎﻧﻲ در ﻣﻮرد ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي.
واژهﻫﺎي ﻛﻠﻴﺪي :ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ،ﻋﻠﻤﺎ ،روﺣﺎﻧﻴﺖ ،اﻃﻼعرﺳﺎﻧﻲ ،ﻣﺎﻟﺰي.
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ﻏﺬاﻫﺎي ﺣﺎﺻﻞ از ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ در اﻧﺪوﻧﺰي :ﭘﺬﻳﺮش ﺑﻪﻋﻨﻮان
ﻏﺬاي ﺣﻼل
ﻋﻤﺮو ﺣﻴﺪري ﻧﻈﻴﻒ
دﺑﻴﺮ ﻛﻤﻴﺴﻴﻮن ﻣﻠﻲ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي اﻧﺪوﻧﺰي ،ﺟﺎﻛﺎرﺗﺎ ،اﻧﺪوﻧﺰي

ﭼﻜﻴﺪه
ﻏﺬاﻫﺎي ﺗﺮارﻳﺨﺘﻪ ﺑﻪ ﻏﺬاﻫﺎﻳﻲ اﻃﻼق ﻣﻲﺷﻮد ﻛﻪ ﺑﺎ اﺳﺘﻔﺎده از ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺪرن ﻳـﺎ ﻣﻬﻨﺪﺳـﻲ ژﻧﺘﻴـﻚ ﺗﻮﻟﻴـﺪ ﺷـﺪه
ﺑﺎﺷﻨﺪ .اﻳﻦ ﻧﻮع ﻏﺬاﻫﺎ در اﻧﺪوﻧﺰي از ﻣﻘﺒﻮﻟﻴﺖ ﺑﺎﻻﻳﻲ ﺑﺮﺧﻮردارﻧﺪ .در اﻳﻦ ﻣﻘﺎﻟﻪ ﻧﺤﻮهي ﺻﺪور ﻓﺘﻮا در اﻧﺪوﻧﺰي ﺗﺸـﺮﻳﺢ
ﻣﻲﺷﻮد .ﺻﺪور ﻓﺘﻮاي ﺣﻼل ﺑﺮاي ﻏﺬاﻫﺎ ﻣﺴﺘﻠﺰم ﺑﺮرﺳﻲ ﺟﻨﺒﻪﻫﺎي ﺣﻼل و ﺳﺎﻳﺮ ﺟﻨﺒﻪﻫﺎي ﺷﺎﺧﺺ ﻏﺬاي ﺣﻼل اﺳـﺖ.
ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ ﻓﺮاﻳﻨﺪ ﻓﻨﺎوري ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻣﻲﺗﻮاﻧﺪ روﺷﻦ ﻛﻨﻨﺪه ﺟﻨﺒﻪ ﭘـﺎﻛﻲ )ﻃﻴـﺐ( ﻏـﺬا ﺑﺎﺷـﺪ .ﺑـﺎ ﻋﺒـﻮر از اﺻـﻮل
اﺧﻼﻗﻲ ﺑﻪ ﺣﻜﻤﺮاﻧﻲ در اﻳﻦ اﺻﻮل در ﺗﻼش ﺑﺮاي ﻣﺪﻳﺮﻳﺖ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﻲﺗﻮان اﻣﻴﺪوار ﺑـﻮد ﻛـﻪ ﻏـﺬاﻫﺎي ﺣﺎﺻـﻞ از
ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺑﻪﻋﻨﻮان ﻏﺬاﻫﺎي ﺣﻼل و ﭘﺎك در ﺟﺎﻣﻌﻪ ﻣﻮرد ﭘﺬﻳﺮش ﻗﺮار ﮔﻴﺮﻧﺪ.
واژهﻫﺎي ﻛﻠﻴﺪي :ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﺪرن ،اﻧﺪوﻧﺰي ،ﻏﺬاي ﺣﻼل ،ﭘﺬﻳﺮش ﻋﻤﻮﻣﻲ ،ﺗﺮارﻳﺨﺘﻪ.
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ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ در ﻫﻨﺪوﺳﺘﺎن
ﺳﻴﻤﺎ وﻫﺎب
ﻣﺸﺎور ﺑﺨﺶ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي وزارت ﻋﻠﻮم و ﻓﻨﺎوري ﻫﻨﺪوﺳﺘﺎن

ﭼﻜﻴﺪه
ﻛﺸﺎورزي ﻳﻜﻲ از ﻣﻬﻤﺘﺮﻳﻦ ﺑﺨﺶﻫﺎي ﻛﺸﻮرﻫﺎي در ﺣﺎل ﺗﻮﺳﻌﻪ اﺳﺖ .در ﻫﻨﺪوﺳﺘﺎن ،اﻧﻘﻼبﻫﺎي ﺳﺒﺰ ،آﺑﻲ ،ﺳـﻔﻴﺪ
و زرد ﻣﺜﺎلﻫﺎﻳﻲ از دﺳﺘﺎوردﻫﺎي ﺷﮕﺮف ﻣﺤﺴﻮب ﻣﻲﺷﻮﻧﺪ ﻛﻪ اﻋﺘﻤﺎد ﺑﻪ ﻧﻔﺲ ﻓﻮقاﻟﻌﺎدهاي را ﺑﺮاي ﭘﮋوﻫﺸﮕﺮان ﺑﺨـﺶ
ﻛﺸﺎورزي و ﻛﺸﺎورزاﻧﻲ ﺑﻪ ارﻣﻐﺎن آورده اﺳﺖ ﻛﻪ ﺗﻮاﻧﺴﺘﻪاﻧﺪ ﻛﺸﻮر را ﺑﻪ ﺧﻮدﻛﻔﺎﻳﻲ در ﺗﺎﻣﻴﻦ ﻣﻮادﻏﺬاﻳﻲ ﺑﺮﺳﺎﻧﻨﺪ .ﺳـﺎل
 1996را ﻣﻲﺗﻮان ﺑﻪﻋﻨﻮان ﻳﻚ ﺳﺎل ﺷﺎﺧﺺ ﺑﺮاي ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ﺑﻪﻃﻮر ﻛﻞ و ﺣﻔﻆ ﻧﺒﺎﺗﺎت ﺑﻪﻃﻮر ﺧـﺎص ﺑـﻪ
ﺣﺴﺎب آورد ﭼﺮا ﻛﻪ ﭼﻬﺎر ﻣﺤﺼﻮل ﺗﺮارﻳﺨﺘﻪ ﻣﺸﺘﻤﻞ ﺑﺮ ﺳﻪ ﮔﻴﺎه ﺗﺮارﻳﺨﺘﻪ ﻣﻘﺎوم ﺑﻪ آﻓﺎت ﺣﺸﺮهاي )ذرت  ،Btﭘﻨﺒـﻪ Bt

و ﺳﻴﺐ زﻣﻴﻨﻲ  (Btو ﻳﻚ ﻧﻮع ﺳﻮﻳﺎي ﻣﺘﺤﻤﻞ ﺑﻪ ﻋﻠﻒﻛﺶ ﻛﻪ ﺗﻮﺳﻂ ﺷﺮﻛﺖ ﻣﻮﻧﺴﺎﻧﺘﻮ ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﻮد ﺗﻮاﻧﺴـﺖ ﻣﺠـﻮز
ﺗﻮﻟﻴﺪ اﻧﺒﻮه را در آﻣﺮﻳﻜﺎ ﻛﺴﺐ ﻛﺮده و ﺑﺮاي اوﻟﻴﻦ ﺑﺎر در ﺳﻄﻮح وﺳﻴﻊ ﻛﺸﺖ ﺷﻮد .ﺳﺎل  2009آﻏﺎز ﭼﻬـﺎردﻫﻤﻴﻦ ﺳـﺎل
ﭘﻴﺎﭘﻲ ﺗﻮﻟﻴﺪ اﻧﺒﻮه و وﺳﻴﻊ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ در ﻛﺸﻮرﻫﺎي ﻣﺨﺘﻠﻒ ﺟﻬﺎن اﺳـﺖ .در ﺳـﺎل  1996ﺳـﻄﺢ زﻳـﺮ ﻛﺸـﺖ
ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ در ﺟﻬﺎن ﺑﺮاﺑﺮ ﺑﺎ  1/7ﻣﻴﻠﻴﻮن ﻫﻜﺘﺎر ﺑﻮد .ﺑﻌﺪ از  13ﺳﺎل ،اﻳﻦ ﻣﺴﺎﺣﺖ  74ﺑـﺎر اﻓـﺰاﻳﺶ ﻳﺎﻓـﺖ ﻛـﻪ
رﻛﻮد ﺑﻲﺳﺎﺑﻘﻪاي در ﻫﺮ ﻧﻮع ﻓﻨﺎوري در ﺗﺎرﻳﺦ ﻛﺸﺎورزي ﻣﺤﺴﻮب ﻣﻲﺷﻮد .ﺗﻌﺪاد ﻛﺸﻮرﻫﺎﻳﻲ ﻛﻪ ﻣﺤﺼـﻮﻻت ﺗﺮارﻳﺨﺘـﻪ
را در ﺳﺎل  1996ﻛﺸﺖ ﻣﻲﻛﺮدﻧﺪ ﺗﻨﻬﺎ  6ﻛﺸﻮر ﺑﻮد ﻛﻪ در ﺳﺎل  2008ﺑﻪ  25ﻛﺸﻮر ) 10ﻛﺸﻮر ﺻـﻨﻌﺘﻲ و  15ﻛﺸـﻮر در
ﺣﺎل ﺗﻮﺳﻌﻪ ﺷﺎﻣﻞ ﻫﻨﺪوﺳﺘﺎن( رﺳﻴﺪ .آﻣﺮﻳﻜﺎ ﻛﺸﻮر ﭘﻴﺸﺘﺎز ﺗﻮﻟﻴﺪ و ﺗﺠﺎري ﺳﺎزي ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ اﺳـﺖ و ﭘـﺲ از
آن ﺑﻪ ﺗﺮﺗﻴﺐ آرژاﻧﺘﻴﻦ ،ﺑﺮزﻳﻞ ،ﻫﻨﺪوﺳﺘﺎن ،ﻛﺎﻧﺎدا ،ﭼﻴﻦ ،ﭘﺎراﮔﻮﺋﻪ و آﻓﺮﻳﻘﺎي ﺟﻨﻮﺑﻲ ﻗﺮار دارﻧﺪ .در ﻫﻨﺪوﺳـﺘﺎن ﺗﺤﻘﻴﻘـﺎت
ﻣﺮﺑﻮط ﺑﻪ ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ در ﺑﺨﺶﻫﺎي دوﻟﺘﻲ و ﺧﺼﻮﺻﻲ از ﺳﺎل  1995آﻏـﺎز ﺷـﺪه اﺳـﺖ .ﻫﻨﺪوﺳـﺘﺎن ﭘـﺲ از
ﺳﺎلﻫﺎ اﻧﺘﻈﺎر ﺑﺎ ﻛﺴﺐ ﻣﺠﻮز ﺗﻮﻟﻴﺪ ﺳﻪ ﻧﻮع ﭘﻨﺒﻪ ﺗﺮارﻳﺨﺘﻪ  Btﺗﻮﻟﻴﺪ ﺷﺪه ﺷﺮﻛﺖ ﻣـﺎﻫﻴﻜﻮ-ﻣﻮﻧﺴـﺎﻧﺘﻮ ﺑـﺎﻻﺧﺮه در ﻣـﺎرس
 2002وارد ﺟﺮﮔﻪ ﻛﺸﻮرﻫﺎي ﺗﻮﻟﻴﺪ ﻛﻨﻨﺪه ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﺷﺪ .ﻓﺎﻳﺪه ﻛﺸﺖ ﭘﻨﺒﻪ ﺗﺮارﻳﺨﺘﻪ ﻛﻨﺘﺮل ﻣﻮﺛﺮ ﻛﺮم ﻏﻮزه ﭘﻨﺒﻪ
اﺳﺖ ﻛﻪ ﺑﻪﻃﻮر ﻣﻴﺎﻧﮕﻴﻦ ﻣﻮﺟـﺐ اﻓـﺰاﻳﺶ  13درﺻـﺪي ﻣﺤﺼـﻮل ﭘﻨﺒـﻪ ﻫﻨﺪوﺳـﺘﺎن و ﻛـﺎﻫﺶ  39درﺻـﺪي اﺳـﺘﻔﺎده از
ﺣﺸﺮهﻛﺶﻫﺎي ﺷﻴﻤﻴﺎﻳﻲ و ﺳﻮد ﺧﺎﻟﺺ ﺑـﻴﺶ از ده ﻫـﺰار روﭘﻴـﻪ در ﻫـﺮ ﻫﻜﺘـﺎر ﺑـﺮاي ﻛﺸـﺎورزان در ﻣﻘﺎﻳﺴـﻪ ﺑـﺎ ﭘﻨﺒـﻪ
ﻏﻴﺮﺗﺮارﻳﺨﺘﻪ ﺷﺪ .ﺑﻪ اﻳﻦ ﺗﺮﺗﻴﺐ ﺗﻮﻟﻴﺪ ﭘﻨﺒﻪ ﺗﻘﺮﻳﺒﺎ دو ﺑﺮاﺑﺮ ﺷﺪ و در ﻧﺘﻴﺠﻪ ﻫﻨﺪوﺳـﺘﺎن ﻛـﻪ روزﮔـﺎري ﭘـﺎﻳﻴﻦﺗـﺮﻳﻦ رﻛـﻮد
ﻋﻤﻠﻜﺮد ﭘﻨﺒﻪ را داﺷﺖ ،ﺗﺒﺪﻳﻞ ﺑﻪ ﻳﻚ ﺻﺎدر ﻛﻨﻨﺪه ﭘﻨﺒﻪ ﺷﺪ .ﺑﻴﻦ ﺳﺎل  2002ﺗﺎ  2009در ﻫﻨﺪوﺳﺘﺎن ﭘﻨﺒﻪ ﺗﺮارﻳﺨﺘﻪ ﺑﻴﺶ از
 840ﻣﻴﻠﻴﻮن دﻻر ﺑﻪ اﻗﺘﺼﺎد ﻛﺸﺎورزي ﻛﺸﻮر ﻧﻔﻊ رﺳﺎﻧﺪه و ﻣﻮﺟﺐ ﻣﻨﺎﻓﻊ اﻗﺘﺼﺎدي ،اﺟﺘﻤﺎﻋﻲ و زﻳﺴﺖﻣﺤﻴﻄـﻲ دﻳﮕـﺮي
ﺷﺪه اﺳﺖ.
واژهﻫﺎي ﻛﻠﻴﺪي :ﻫﻨﺪوﺳﺘﺎن ،ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ،ﭘﻨﺒﻪ  ،Btﻧﻔﻊ اﻗﺘﺼﺎدي ،اﺛﺮ اﺟﺘﻤﺎﻋﻲ-اﻗﺘﺼﺎدي.
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وﺿﻌﻴﺖ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي و اﺳﻼم در ﻣﺎﻟﺰي
آذرﻳﻨﺎ ﺳﻮﺑﻴﺎن
ﻣﺮﻛﺰ ﭘﮋوﻫﺶﻫﺎي ﻋﻠﻮم و ﻣﺤﻴﻂ زﻳﺴﺖ ،ﻣﻮﺳﺴﻪ ﺷﻨﺎﺧﺖ اﺳﻼﻣﻲ ﻣﺎﻟﺰي

ﭼﻜﻴﺪه
ﺑﺤﺚ ﺣﻼل در ﺟﺎﻣﻌﻪ ﻣﺴﻠﻤﺎن ﻣﺎﻟﺰي از اﻫﻤﻴﺖ ﺑﺴﻴﺎر زﻳﺎدي ﺑﺮﺧﻮردار اﺳﺖ .ﺑﺎ ﭘﻴﺸـﺮﻓﺖﻫـﺎي ﺑـﻪ ﻋﻤـﻞ آﻣـﺪه در
زﻣﻴﻨﻪ ﻓﻨﺎوري ﻏﺬا –ﻣﺎﻧﻨﺪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي– در ﺟﻬﺎن اﻣﺮوز ،ﻣﺴﻠﻤﺎنﻫﺎ ﻧﻴﺎزﻣﻨﺪ ﭘﺎﺳﺦ ﺑـﻪ ﺳـﻮالﻫـﺎﻳﻲ در ﻣـﻮرد
ﻣﺠﺎز ﺑﻮدن اﺳﺘﻔﺎده از ﻏﺬاﻫﺎي ﺣﺎﺻﻞ از اﻳﻦ ﮔﻮﻧﻪ ﻓﻨﺎوريﻫﺎ ﻫﺴﺘﻨﺪ .از ﺳﻮي دﻳﮕﺮ ،ﻧﻴﺎز ﺑﻪ ﮔﻮاﻫﻲ ﺣـﻼل ﺑـﺮاي ﭼﻨـﻴﻦ
ﻓﺮاوردهﻫﺎﻳﻲ ﻓﻮري اﺳﺖ .ﺑﻨﺎﺑﺮاﻳﻦ ،دوﻟﺖ ﻣﺎﻟﺰي – ﺑﻪ وﻳﮋه از ﻃﺮﻳﻖ ﻛﻤﻴﺘـﻪ ﻣﻠـﻲ ﻓﺘـﻮي JAKIM ،و ﻏﻴـﺮه – در ﺣـﺎل
ﺑﺮرﺳﻲ ﻧﺤﻮهي اﻋﻄﺎي ﮔﻮاﻫﻲ ﺣﻼل در ﻣﺎﻟﺰي ﻫﺴﺘﻨﺪ .در اﻳﻦ ﻣﻘﺎﻟﻪ ﺑﻪ ﻃﻮر ﺧﻼﺻـﻪ ﻧﺤـﻮه ﺻـﺪور ﮔـﻮاﻫﻲ ﺣـﻼل در
ﻣﺎﻟﺰي ﺗﺸﺮﻳﺢ ﻣﻲﺷﻮد.
واژهﻫﺎي ﻛﻠﻴﺪي :ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي ،ﺗﺮارﻳﺨﺘﻪ ،اﺳﻼم ،ﺣﻼل ،ﻣﺎﻟﺰي ،ﻓﺘﻮي.
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اﻫﻤﻴﺖ اﺟﺘﻬﺎد در ﻋﺼﺮ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي
ﻣﺤﻤﺪ ﺧﻴﺮاﻟﻌﻈﻤﻲ ،*1ﻋﺜﻤﺎن ﻧﻮرآﻳﻴﻦ 2و ﻋﺒﺪاﻟﺤﻤﻴﺪ ﻳﻮﺳﻒ ﺑﺎدﻣﺎس
-1
-2

3

رﺋﻴﺲ ﺑﺎﻳﺎﺳﺎن اﻳﻠﻤﻮن ،داﻧﺸﮕﺎه ﻣﺎﻻﻳﺎ ،ﻛﻮاﻻﻟﻤﭙﻮر ،ﻣﺎﻟﺰي

ﻣﺪرس ارﺷﺪ داﻧﺸﻜﺪه ﺳﻴﺎﺳﺖﻫﺎي ﻧﻮآوري در ﻋﻠﻢ و ﻓﻨﺎوري ،داﻧﺸﮕﺎه ﻓﻨﻲ ﻣﺎﻟﺰي ،ﻛﻮاﻻﻟﻤﭙﻮر ،ﻣﺎﻟﺰي
-3

داﻧﺸﺠﻮي دﻛﺘﺮي داﻧﺸﮕﺎه ﺑﻴﻦاﻟﻤﻠﻠﻲ اﺳﻼﻣﻲ ﻣﺎﻟﺰي ،ﻛﻮاﻻﻟﻤﭙﻮر ،ﻣﺎﻟﺰي

ﭼﻜﻴﺪه
ﺗﻼش اﻳﻦ ﻣﻘﺎﻟـﻪ اﻳﺠـﺎد درك ﻛـﺎﻓﻲ در ﻣـﻮرد اﺟﺘﻬـﺎد و اﺻـﻮل ﻣـﺮﺗﺒﻂ ﺑـﺎ آن و ﺗﺎﻛﻴـﺪ ﺑـﺮ اﻫﻤﻴـﺖ آن در ﻓﻀـﺎي
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي اﺳﺖ .اﺟﺘﻬﺎد داراي ﻧﻘﺶ ﻣﺤﻮري در ﺗﻮﺳﻌﻪ ﻗﻮاﻧﻴﻦ اﺳﻼﻣﻲ )ﺷﺮﻳﻌﺖ( و ﭘﻴﺸﺮﻓﺖ اﻣﺖ اﺳﻼﻣﻲ اﺳﺖ .اﻳﻦ
ﻋﻠﻢ ﺷﺮﻳﻌﺖ اﺳﺖ ﻛﻪ ﻓﺮآﻳﻨﺪ وﻳﮋهاي را ﺑﺮاي اﺳﺘﺨﺮاج ﻳﺎ اﺳﺘﺒﺎط ﺣﻜـﻢ از ﻣﻨـﺎﺑﻊ اﺳـﻼﻣﻲ در ﻣـﻮرد ﻣﺴـﺎﻳﻞ ﻣﺴـﺘﺤﺪﺛﻪ
ﺟﺪﻳﺪي اراﺋﻪ ﻣﻲﻛﻨﺪ ﻛﻪ ﭘﻴﺶ از اﻳﻦ و ﺑﻪﻃﻮر ﺻﺮﻳﺢ در ﻗـﺮآن ﻳـﺎ ﺳـﻨﺖ در ﻣـﻮرد آن ﺳـﺨﻨﻲ ﺑـﻪ ﻣﻴـﺎن ﻧﻴﺎﻣـﺪه اﺳـﺖ.
داﻧﺸﻤﻨﺪاﻧﻲ ﻛﻪ ﻗﺎدر ﺑﻪ اﻧﺠﺎم اﻳﻦ ﻛﺎر ﻫﺴﺘﻨﺪ ﻣﺠﺘﻬﺪ ﻧﺎﻣﻴﺪه ﻣﻲﺷﻮﻧﺪ .ﺑﺮاي اﻳﻦ ﻣﻨﻈﻮر ﻏﺎﻳﺖ ﺷﺮﻳﻌﺖ )ﻣﻘﺎﺻﺪ ﺷﺮﻳﻌﺖ( و
ﻫﺪف ﺷﺎرع ﺑﺎﻳﺪ ﻛﺸﻒ ﺷﻮد .ﻋﺼﺮ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻓﺮﺻﺖﻫﺎي ﺑﺴﻴﺎري را ﺑﺮاي ﺑﻬﺒﻮد ﻛﻴﻔﻴﺖ زﻧﺪﮔﻲ ﺑﺸﺮ ﺑﻪ ارﻣﻐﺎن آورده
اﺳﺖ .ﺳﺮﻋﺖ و ﭘﻴﺸﺮﻓﺖ اﻳﻦ ﻓﻨﺎوري ﭼﺎﻟﺶﻫﺎي ﺟﺪﻳﺪي را در ﻣﻮاردي ﻛﻪ ﭘﻴﺶ از اﻳﻦ در ﻣﻮرد آنﻫـﺎ ﺣﻜﻤـﻲ ﺻـﺎدر
ﻧﺸﺪه اﺳﺖ ﺑﻮﺟﻮد ﻣﻲآورﻧﺪ .دﻟﻴﻞ آن ﺳﺎده اﺳﺖ :اﻳﻦ ﻣﻮﺿﻮع ﻫﺎ ﭘﻴﺶ از اﻳﻦ وﺟﻮد ﻧﺪاﺷﺘﻪاﻧﺪ .ﻣﻮﺿﻮعﻫﺎ ﺑﺴﻴﺎر زﻳﺎدﻧﺪ.
ﻓﺮﺻﺖﻫﺎ ﻓﺮاواﻧﻨﺪ .دﺳﺘﺎوردﻫﺎي ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺷﺎﻣﻞ ﻏﺬاﻫﺎي ﺗﺮارﻳﺨﺘـﻪ ،ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي ﻛﺸـﺎورزي ،ﻣﻬﻨﺪﺳـﻲ ﭘـﺮوﺗﺌﻴﻦ،
ﻓﻨﺎوري آﻧﺰﻳﻢ ،ﻛﺎرﺑﺮدﻫﺎي ﺑﺎﻛﺘﺮيﻫﺎ ،ﺳﺎﺧﺖ ﭘﺮوﺗﺌﻴﻦﻫﺎي ﺟﺪﻳﺪ و ﺳﺎﻳﺮ ﺣﻮزهﻫﺎي ﺗﺨﺼﺼﻲ ﺗﺤﻘﻴﻖ و ﺗﻮﺳـﻌﻪ ﻫﺴـﺘﻨﺪ.
اﺟﺘﻬﺎد ﻧﻘﺶ ﻣﻬﻤﻲ را در اﺳﺘﻨﺒﺎط اﺣﻜﺎم ﺷﺮﻳﻌﺖ ﺑﺎ ﻫﺪف ﺗﻀﻤﻴﻦ اﻧﻄﺒﺎق ﻓﻌﺎﻟﻴﺖﻫﺎي ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي و ﻓـﺮآوردهﻫـﺎي آن
ﺑﺎ ﺗﻌﺎﻟﻴﻢ اﺳﻼﻣﻲ دارد.
واژهﻫﺎي ﻛﻠﻴﺪي :اﺟﺘﻬﺎد ،ﺷﺮﻳﻌﺖ ،ﻓﻘﻪ اﺳﻼﻣﻲ ،ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي.
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اﻳﻤﺎن ﺑﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي
اﺑﻮﺑﻜﺮﺑﻦ ﻋﺒﺪاﻟﻤﺠﻴﺪ
داﻧﺸﻜﺪه داروﺳﺎزي و ﻣﻮﺳﺴﻪ ﻣﺪﻳﺮﻳﺖ ﭘﮋوﻫﺸﻲ ،داﻧﺸﮕﺎه ﺗﻜﻨﻮﻟﻮژي ﻣﺎرا ،40450 ،ﺷﺎه ﻋﺎﻟﻢ ،ﻣﺎﻟﺰي

ﭼﻜﻴﺪه
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﺑﻪ اﺳﺘﻔﺎده از ﺳﻴﺴﺘﻢﻫﺎي زﻳﺴﺘﻲ ﺑﺮاي ﺗﻮﻟﻴﺪ ﻓﺮاوردهﻫﺎي ﻛﺸﺎورزي و ﺑﻬﺪاﺷـﺘﻲ اﻃـﻼق ﻣـﻲﺷـﻮد .ﺑـﺎ
وﺟﻮد آنﻛﻪ ﭘﻴﺸﺮﻓﺖﻫﺎي ﺑﻴﻮﺗﻜﻨﻮﻟﻮزﻳﻚ ﻣﻨﺠﺮ ﺑﻪ ﻛﺎرﺑﺮدﻫﺎي ﻣﻔﻴﺪي ﺷﺪه اﺳﺖ ،اﻣﺎ ﺑﺮﺧﻲ ﻣﻌﻤﺎﻫﺎي اﺧﻼﻗـﻲ را ﻫـﻢ ﺑـﺎ
ﺧﻮد ﺑﻪ ﻫﻤﺮاه آورده اﺳﺖ .ﺑﻪ ﻧﻈﺮ ﻣﻲرﺳـﺪ آﮔـﺎﻫﻲ ﻋﻤـﻮﻣﻲ و دﻳـﺪﮔﺎه ﻣـﺮدم در ﻣـﻮرد اﻳﻤﻨـﻲ ﻓﺮآﻳﻨـﺪ و ﻣﺤﺼـﻮﻻت
ﺑﻴﻮﺗﻜﻨﻮﻟﻮژﻳﻚ ﭘﺎﻳﻴﻦ ﺑﺎﺷﺪ ،ﺑﻪوﻳﮋه در ﻣﻮرد ﻛﺎرﺑﺮدﻫﺎي آن ﺑﺮاي اﻧﺴﺎن .ﺑﻪ ﻫﻤﻴﻦ دﻟﻴﻞ "اﺧﻼق ژﻧﺘﻴﻚ" ﭘﻴﺸﻨﻬﺎد ﻣﻲﺷـﻮد
ﻛﻪ ﺑﻪ ﻣﻔﻬﻮم اﺳﺘﻔﺎده از ﻧﻈﺮﻳﻪﻫﺎي اﺧﻼﻗﻲ ﺑﺮاي ﺣﻞ ﻣﻌﻤﺎﻫﺎي ارزﺷﻲ در ﺗﺤﻘﻴﻘﺎت ژﻧﺘﻴﻚ ﻣﺎﻧﻨـﺪ ﻣﻬﻨﺪﺳـﻲ ژﻧﺘﻴـﻚ ،ژن
درﻣﺎﻧﻲ ،ﭘﺮوﻫﺶﻫﺎي ﺳﻠﻮل ﻣﺎﻧﻨﺪ درﻣﺎن و ﺷﺒﻴﻪﺳﺎزي اﻧﺴﺎن و ﭘﮋوﻫﺶ ﺑﺮ روي ﺳﻠﻮلﻫﺎي ﺑﻨﻴﺎدي اﺳﺖ .ﻣﻔﻬﻮم "اﺧﻼق
ﻛﺸﺎورزي" ﺑﺮاي ﭘﺎﺳﺦ ﺑﻪ ﺳﻮالﻫﺎﻳﻲ اﺧﻼﻗﻲ ﭘﻴﺮاﻣﻮن ﻏﺬاﻫﺎي ﺣﺎﺻﻞ از ﻣﺤﺼﻮﻻت ﺗﺮارﻳﺨﺘﻪ ﭘﻴﺸﻨﻬﺎد ﻣﻲﺷﻮد .اﺧـﻼق
در اﻛﺘﺸﺎفﻫﺎي زﻳﺴﺘﻲ درﻳﺎﻳﻲ را ﻣﻲﺗﻮان از ﺟﻨﺒﻪﻫﺎي ﺑﺎﻳﺪ و ﻧﺒﺎﻳﺪ ﻣﺬﻫﺒﻲ ﻣﻮرد ﻣﻼﺣﻈﻪ ﻗﺮار داد .اﮔﺮﭼﻪ اﻳﻦﻃﻮر ﺗﺼﻮر
ﻣﻲﺷﻮد ﻛﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻣﻨﺠﺮ ﺑﻪ ﭘﻴﺪاﻳﺶ اﻧﺒﻮﻫﻲ از ﻣﻌﻤﺎﻫﺎي اﺧﻼﻗﻲ ﺷﺪه اﺳﺖ ،اﻣﺎ اﻳﻦ ﻓﻨﺎوري در ﻣﻮرد ﺣﻞ ﺑﻌﻀﻲ از
ﻣﻌﻀﻼت و ﻣﻼﺣﻈﺎت ﻣﺬﻫﺒﻲ ﻫﻢ ﺑﺴﻴﺎر ﻛﺎرآﻣﺪ ﺑﻮده اﺳﺖ .ﺑﺮاي ﻣﺜـﺎل دو ﻧﻤﻮﻧـﻪ ذﻛـﺮ ﻣـﻲﺷـﻮد :اول ﺗﻮﻟﻴـﺪ اﻧﺴـﻮﻟﻴﻦ
ﻧﻮﺗﺮﻛﻴﺐ اﻧﺴﺎﻧﻲ ﻛﻪ ﻣﻮﺟﺐ ﻣﻲﺷـﻮد ﺑﻴﻤـﺎران ﻣﺴـﻠﻤﺎن ﻧﻴـﺎزي ﺑـﻪ اﻧﺴـﻮﻟﻴﻦ ﺧـﻮﻛﻲ ﻧﺪاﺷـﺘﻪ ﺑﺎﺷـﻨﺪ و دوم اﺳـﺘﻔﺎده از
ارﻳﺘﺮوﭘﻮﺋﺘﻴﻦ ﻧﻮﺗﺮﻛﻴﺐ ﺑﺮاي ﺗﻘﻮﻳﺖ ﺗﺸﻜﻴﻞ ﮔﻠﺒﻮلﻫﺎي ﻗﺮﻣﺰ ﺧﻮن در ﺑﻴﻤﺎراﻧﻲ ﻛﻪ اﻳﻤﺎﻧﺸﺎن اﺟﺎزه اﻧﺘﻘﺎل ﺧﻮن ﻧﻤﻲدﻫـﺪ
)در ﺑﺮﺧﻲ از ﻣﺬاﻫﺐ ﻣﺴﻴﺤﻲ و ﻏﻴﺮﻣﺴﻠﻤﺎن( .در ﻧﺘﻴﺠﻪ ،اﮔﺮﭼﻪ ﻣﻤﻜﻦ اﺳﺖ ﺑﺮ اﺳﺎس ادﻋﺎي ﺑﺮﺧـﻲ ،ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي ﺑـﻪ
ﻧﻈﺮ ﻣﻲرﺳﺪ ﻛﻪ اﻳﻤﺎن را ﺑﻪ ﭼﺎﻟﺶ ﻣﻲﻛﺸﺪ اﻣﺎ اﻳﻦ ادﻋﺎ ﺧﺪﺷﻪاي ﺑﻪ داﺷﺘﻦ اﻳﻤﺎن ﺑﻪ ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي وارد ﻧﻤﻲﻛﻨﺪ.
واژهﻫﺎي ﻛﻠﻴﺪي :ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ،ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ ،اﺳﻼم ،ﻣﺬﻫﺐ ،اﻳﻤﺎن ،ﺗﺮارﻳﺨﺘﻪ.
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ﻓﺮم درﺧﻮاﺳﺖ اﺷﺘﺮاك ﻧﺸﺮﻳﻪ ﻋﻠﻤﻲ ﺗﺮوﻳﺠﻲ اﻳﻤﻨﻲ زﻳﺴﺘﻲ

ﻧﺎم و ﻧﺎم ﺧﺎﻧﻮادﮔﻲ................................................................................................................................:
آﺧﺮﻳﻦ ﻣﺪرك ﺗﺤﺼﻴﻠﻲ...............................................:رﺷﺘﻪ ﺗﺤﺼﻴﻠﻲ...................................................:
آدرس ﻛﺎﻣﻞ ﭘﺴﺘﻲ.................................................................................................................................:
ﺷﻤﺎره ﺗﻤﺎس...........................................................:ﭘﺴﺖ اﻟﻜﺘﺮوﻧﻴﻚ....................................................:

اﻣﻀﺎي ﻣﺘﻘﺎﺿﻲ

ﻫﺰﻳﻨﻪ اﺷﺘﺮاك ﺳﺎﻟﻴﺎﻧﻪ ) 4ﺷﻤﺎره( ﻣﻮﺳﺴﺎﺗﻲ  100000رﻳـﺎل اﻋﻀـﺎي اﻧﺠﻤـﻦ و داﻧﺸـﺠﻮﻳﺎن 25000 ،رﻳـﺎل و
اﻋﻀﺎي ﺣﻘﻴﻘﻲ ﻏﻴﺮ ﻋﻀﻮ 50000 ،رﻳﺎل اﺳﺖ .ﺧﻮاﻫﺸﻤﻨﺪ اﺳﺖ ﻣﺒﻠﻎ ﻣﻮرد درﺧﻮاﺳﺖ را ﺑﻪ ﺷـﻤﺎره ﺣﺴـﺎب
 285410711ﻧﺰد ﺑﺎﻧﻚ ﺗﺠﺎرت ﺷﻌﺒﻪ  400دوﻟﺘﻲ ﺑﻪ ﻧﺎم اﻧﺠﻤﻦ اﻳﻤﻨﻲ زﻳﺴﺘﻲ اﻳـﺮان وارﻳـﺰ ﻛـﺮد و ﻫﻤـﺮاه ﺑـﺎ
اﺳﻜﻦ اﻳﻦ ﻓﺮم و ﻓﻴﺶ ﺑﺎﻧﻜﻲ ،آن را ﺑﻪ ﭘﺴـﺖ اﻟﻜﺘﺮوﻧﻴـﻚ  j.biosafety.s@gmail.comارﺳـﺎل ﻛﻨﻴـﺪ .ﺑـﻪ
ﻣﻨﻈﻮر ﻋﻀﻮﻳﺖ در اﻧﺠﻤﻦ ﺑﻪ ﺳﺎﻳﺖ  www.bosafetysociety.irﻳﺎ  www.irbic.irﻣﺮاﺟﻌﻪ ﻛﻨﻴﺪ.

١٤٩

ﻓﺼﻞ ﻧﺎﻣﻪ ﻋﻠﻤﻲ_ﺗﺮوﻳﺠﻲ اﻳﻤﻨﻲ زﻳﺴﺘﻲ ،دوره ﺳﻮم ،ﺷﻤﺎره ﺳﻮم ،ﺑﻬﺎر 1390
ﺻﺎﺣﺐ اﻣﺘﻴﺎز :اﻧﺠﻤﻦ ﻋﻠﻤﻲ اﻳﻤﻨﻲ زﻳﺴﺘﻲ اﻳﺮان
ﻣﺪﻳﺮ ﻣﺴﺌﻮل و ﺳﺮدﺑﻴﺮ :دﻛﺘﺮ ﺑﻬﺰاد ﻗﺮه ﻳﺎﺿﻲ
دﺑﻴﺮ ﻫﻴﺄت ﺗﺤﺮﻳﺮﻳﻪ و اﺟﺮاﻳﻲ :ﻣﻬﻨﺪس ﺳﻤﻴﺮا ﻛﻬﻚ
ﺗﺮﺟﻤﻪ ﭼﻜﻴﺪهﻫﺎ ﺑﻪ ﻓﺎرﺳﻲ :دﻛﺘﺮ ﺑﻬﺰاد ﻗﺮه ﻳﺎﺿﻲ
ﻫﻴﺄت ﺗﺤﺮﻳﺮﻳﻪ
دﻛﺘﺮ ﻛﺴﺮي اﺻﻔﻬﺎﻧﻲ )اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﮕﺎه ﻣﻠﻲ ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ و زﻳﺴﺖ ﻓﻨﺎوري(
دﻛﺘﺮ ﻓﻀﻞ ا ...اﻓﺮاز )اﺳﺘﺎدﻳﺎر ،ﻣﺆﺳﺴﻪ ﺗﺤﻘﻴﻘﺎت ﻋﻠﻮم داﻣﻲ ﻛﺸﻮر(
دﻛﺘﺮ ﻣﻨﺼﻮر اﻣﻴﺪي )اﺳﺘﺎد ،داﻧﺸﮕﺎه ﺗﻬﺮان ،ﭘﺮدﻳﺲ ﻛﺸﺎورزي و ﻣﻨﺎﺑﻊ ﻃﺒﻴﻌﻲ ﻛﺮج(
دﻛﺘﺮ اﺳﻜﻨﺪر اﻣﻴﺪي ﻧﻴﺎ )اﺳﺘﺎدﻳﺎر ،اﻧﺴﺘﻴﺘﻮ ﭘﺎﺳﺘﻮر(
دﻛﺘﺮ ﻣﺴﻌﻮد ﺗﻮﺣﻴﺪﻓﺮ) اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
دﻛﺘﺮ ﻣﺤﻤﻮد ﺗﻮﻻﻳﻲ )اﺳﺘﺎدﻳﺎر ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﺑﻘﻴﻪ ا(...
دﻛﺘﺮ ﻋﻠﻲ اﻛﺒﺮ ﺣﺒﺸﻲ)اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
دﻛﺘﺮ ﻧﻴﺮاﻋﻈﻢ ﺧﻮش ﺧﻠﻖ ﺳﻴﻤﺎ )اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
دﻛﺘﺮ ﺣﺴﻦ رﻫﻨﻤﺎ )اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
دﻛﺘﺮ ﻋﺒﺎس ﻋﺎﻟﻢ زاده )اﺳﺘﺎدﻳﺎر  ،داﻧﺸﮕﺎه ﺷﻴﺮاز(
دﻛﺘﺮ ﻣﻬﺮان ﻋﻨﺎﻳﺘﻲ ﺷﺮﻳﻌﺖ ﭘﻨﺎﻫﻲ )اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
دﻛﺘﺮ ﺑﻬﺰاد ﻗﺮهﻳﺎﺿﻲ )داﻧﺸﻴﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
دﻛﺘﺮ اﺑﻮاﻟﻘﺎﺳﻢ ﻣﺤﻤﺪي ) داﻧﺸﻴﺎر ،داﻧﺸﮕﺎه ﺗﺒﺮﻳﺰ(
دﻛﺘﺮ ﺑﺎﺑﻚ ﻧﺎﺧﺪا )اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﻜﺪه ﺑﻴﻮﺗﻜﻨﻮﻟﻮژي ﻛﺸﺎورزي(
ﻣﻬﻨﺪس ﻓﻬﻴﻢ دﺧﺖ ﻣﺨﺘﺎري )ﻣﺮﺑﻲ ،ﭘﮋوﻫﺸﮕﺎه اﺳﺘﺎﻧﺪارد(
دﻛﺘﺮ ﻣﺤﻤﺪﻋﻠﻲ ﻣﻠﺒﻮﺑﻲ ) داﻧﺸﻴﺎر ،ﭘﮋوﻫﺸﮕﺎه ﻣﻠﻲ ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ و زﻳﺴﺖ ﻓﻨﺎوري(
دﻛﺘﺮ اﻣﻴﺮ ﻣﻮﺳﻮي )اﺳﺘﺎدﻳﺎر ،ﭘﮋوﻫﺸﮕﺎه ﻣﻠﻲ ﻣﻬﻨﺪﺳﻲ ژﻧﺘﻴﻚ و زﻳﺴﺖ ﻓﻨﺎوري(

ﻃﺮاﺣﻲ و ﺻﻔﺤﻪ آراﻳﻲ :ﻣﻬﻨﺪس ﺳﻤﻴﺮا ﻛﻬﻚ
ﺻﻨﺪوق ﭘﺴﺘﻲ Email: J.Biosafety.S@gmail.com .14155-6343
ﻓﺼﻞ ﻧﺎﻣﻪ در وﻳﺮاﻳﺶ و ﺗﺨﻠﻴﺺ ﻣﻄﺎﻟﺐ آزاد اﺳﺖ.

ﻣﻘﺎﻻت وارده ﻣﺴﺘﺮد ﻧﻤﻲﺷﻮد.

درج ﻣﻄﺎﻟﺐ ﺑﻪ ﻣﻨﺰﻟﻪ ﺗﺎﻳﻴﺪ ﻛﺎﻣﻞ ﻣﺤﺘﻮاي آن ﻧﻴﺴﺖ.

ﻧﻘﻞ ﻣﻄﺎﻟﺐ ﺑﺎ ذﻛﺮ ﻣﺎﺧﺬ ﻣﺠﺎز اﺳﺖ.

اﻣﻮر ﭼﺎپ :ﻣﺮﻛﺰ ﻧﺸﺮ داﻧﺸﮕﺎﻫﻲ
ﺗﻴﺮاژ 500 :ﻧﺴﺨﻪ
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