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This publication has been developed by the Uganda Biotechnology and Biosafety Consortium (UBBC) and its partners. The UBBC is a coalition of Ugandan 
stakeholders in support of safe and responsible use of biotechnology for national development. The publication presents information on matters regarding 
biotechnology use in agriculture, why it is regulated worldwide, and why Uganda should expedite legislation. Additional information, clarifications and 
questions can be obtained from UBBC at the contacts below.

Why should Uganda enact a law on biosafety?
Uganda already has a National Biotechnology and Biosafety Policy (2008). A 
law is needed to guide implementation of this policy and is currently being 
debated in Parliament. The Ministry of Finance, Planning and Economic 
Development (MFPED) and the Uganda National Council for Science and 
Technology (UNCST) are responsible for this bill process.

Is modern biotech regulated in other countries?
Modern biotechnology is regulated by all countries using the technology. 
Uganda is a signatory to the Cartagena Protocol on Biosafety, an international 
agreement which aims to ensure safe handling, transport and use of products 
of modern biotechnology. All parties to the protocol, including Uganda, are 
required to take appropriate legal, administrative and other measures at 
national level to implement their obligations under the Protocol. The National 
Biotechnology and Biosafety Bill 2012 is one important step to comply with 
international obligations, as well as ensure responsible use of the technology 
in Uganda.

What is the urgency of having this law enacted?
The Government of Uganda, through the National Agricultural Research 
Organisation (NARO), is already conducting research on crop plants produced 
through modern biotechnology. This research aims at improvements that 
overcome persistent problems such as insect and disease epidemics, drought 
stress, and malnutrition. A law is required before the improved varieties 
resulting from biotechnology can be made available to farmers. Many 
farmers in African countries and trade partners are already using products 
of modern biotechnology. Since our borders are porous, a law is needed 
to guide access and use of such products. Globally, sectors such as health 
(vaccine technology), environment, industry and trade are already using 
products of modern biotechnology.

What will the country lose if this law is not enacted?
Uganda will continue to lose opportunities to overcome challenging 
agricultural production constraints that could be best addressed using 
this technology (Figures 1,2,3). This technology has already transformed 
agriculture in developing countries such as India, Burkina Faso and South 
Africa.

What will a law on biosafety offer?
This law is needed to ensure and assure safety in the use of the technology, 
empower technical competence for the regulatory process, and promote 
informed and participatory decision making by all users.

What is the government’s stand on the use of biotechnology in Uganda?
According to the National Biotechnology and Biosafety Policy 2008, 
Uganda stands for safe and responsible use of biotechnology for national 
development. The Government has invested substantially in biotech R&D for 
more than ten years including training of scientists, construction of state of 
the art biotechnology laboratories and funding development of improved 
food crop varieties such as banana and cassava with resistance to diseases 
(Table 1).

Which Institutions are involved in regulating biotech in Uganda today?
The UNCST, which is a government agency within the MFPED, is currently 
the Competent Authority for matters of biotech regulation (biosafety). Other 
agencies with roles to regulate biotech are the Ministry of Agriculture, the 
Ministry of Water and Environment, the Ministry of Health, the National 
Environment Management Authority and the Uganda National Bureau of 
Standards, among others.

Figure 1: GM cassava resistant to cassava brown streak disease 
(CBSD) harvested from trials at NaCRRI, Namulonge

Figure 2: Heavy damage by CBSD on a susceptible cassava variety Figure 3: Bacterial wilt resistant banana under research at
NARL, Kawanda.

Crop Trait under GM research Location Relevance
Banana Increased pro-Vitamin A Kawanda To curb vitamin A deficiency

Bacterial wilt resistance Kawanda Limit devastation from banana bacterial wilt
Nematode and weevil resistance Kawanda To improve banana yields by reducing pest damage

Maize Drought tolerance Kasese Reduce impact of drought; climate change ready breeding
Cassava Resistance to cassava mosaic and cassava

brown streak virus diseases
Namulonge Improve cassava production and protect the population from starvation

Rice Improved use of soil nutrients Namulonge To improve rice yields in poor soils



About biotechnology

Benefits of agricultural biotechnology

Concerns with GM crop use in agriculture

What is biotechnology?
Biotechnology refers to any technology that uses 
living things or parts of living things to make useful 
products that benefit mankind and the environment. 
In agriculture, it is often used in combination with 
conventional breeding to develop improved plant 
varieties. Biotechnology is also used in medicine 
in the production of vaccines and antibodies, in 
industry to make various products and in environment 
management. Examples of traditional biotechnology 
include the use of yeast in making bread, wine and beer.

What is Biosafety?
Biosafety is the safe development, transfer, application 
and use of biotechnology and its products. Biosafety is 
implemented through appropriate laws, regulations, 
and guidelines.

What is genetic engineering (GE) or modification (GM) 
technology?
This is the process by which genes (units responsible 
for inheritance of characteristics in living things) are 
transferred into living things to give them useful and 

desired characteristics. Using biotechnology, it is 
possible to introduce one or a few genes that make the 
plant to grow better, defend itself better against pests 
and diseases, make new useful compounds in its seeds 
and storage organs, and become better adapted to 
environmental stresses such as drought, cold and high 
temperatures. Organisms derived from GM technology 
are called genetically modified organisms (GMOs). 
Products from such organisms and processes are known 
as GM products, e.g. GM crops, and some medicines.

What is the difference between a conventionally bred 
crop and a GM crop?
The difference is in the process of development. 
Conventional breeding relies on cross pollination or 
fertilisation systems which involve transfer of genes in 
the field by contact between male and female flowers 
of plants to produce new seed (off spring), while GM 
technologies can potentially use genes derived from 
many other plant parts to introduce only the desired 
gene into a plant or animal to improve it in a precise 
way. Conventional breeding depends on the possibility 
of crosses within a species or with closely related 

sexually compatible species to create improvements. 
GM techniques help scientists to have a wider choice 
of options for crop and animal improvement, including 
from none related sources. Are there any GM crops 
being grown by farmers in Uganda today? No. There are 
no GM crops released for cultivation yet and this can 
only happen when the country has a law in place.

Why is Uganda advancing biotechnology use in 
agriculture?
Uganda’s agriculture is facing devastating challenges, 
such as pests and diseases that destroy farmers’ crops, 
and some of these can most effectively be overcome 
through use of biotechnology. Uganda’s unique agro-
climatic conditions make it a hot spot for crop and 
animal diseases.

Which institutions are involved in agricultural biotech 
research and development activities?
Currently biotech research in agriculture is conducted 
by NARO (Table 1) and some academic institutions and 
the private sector. NARO initiated field trials of GM 
crops in 2007.

Can GM crops contribute to food security in Uganda?
GM technology can protect and assure food security by enhancing productivity. 
Losses from diseases and pests can be signifi cantly minimised using GM technologies 
e.g. insect resistant crops; virus resistant crops (Figure 1), herbicide tolerant crops, 
and drought tolerant crops. But biotechnology alone is not the answer to improved 
agricultural production. Other factors such as fertilizer use, irrigation, markets and 
improved agronomic practice must continue to contribute. Uganda will also continue to 
use conventional breeding so that it can play its undisputed role in crop improvement.

Are there any direct benefits to farmers using GM crops?
GM crops can reduce farmer drudgery in weeding (herbicide tolerant crops) and in 
pesticide application (pest resistant crops). Drought tolerant crops would provide 
stable productivity in drought conditions. Use of pest and disease resistant varieties 
will reduce yield losses, therefore farmers will have bett er harvests.

Have GM crops benefited farmers in other parts of the world?
More than 15 million farmers worldwide are growing GM crops, most of these are 
from developing countries. GM cotton transformed the cotton industry in India from 
a netimporter to a net-exporter of cotton in only 5 years. Other countries in Africa 

such as Burkina Faso, Sudan, Egypt and South Africa are already reaping real economic 
benefits from GM crop technologies. Ugandan farmers can also enjoy these benefits.

How can Uganda as a country benefit from the technology?
GM crops have potential to boost food, fuel and fibre production in Uganda, which 
will accelerate economic growth and boost foreign exchange earnings, e.g. using 
bacterial nut resistant banana. Biofortified GM crops can help reduce malnutrition in 
the country, e.g., vitamin A and iron (Fe) enhanced banana. Biotechnology can directly 
contribute to minimizing economic losses arising from crop disease epidemics such as 
banana bacterial wilt and cassava brown streak disease which are now ravaging the 
country.

Can the use of GM technology benefit the environment?
GM crops can reduce environmental degradation by reducing pesticide application 
and destructive tillage methods. Biotechnology can be used to clean the environment 
through technologies such as organisms that take up soluble wastes in the soil, 
biodegradable plastics and environmentally-friendly fuels.

Will Ugandan farmers be able to afford biotech crop 
seed?
Yes. Many GM crops, such as most of those currently 
being developed by NARO will be available to farmers at 
no cost or at the same cost as the conventional seeds of 
the same crop they are already used to buying. Farmers 
will be willing to pay for seeds as long as they know the 
benefits outweigh the costs. GM crops are meant to 
provide added benefits to farmers or consumers.

Can farmers replant GM seeds?
Yes. Farmers can replant seeds from GM crops and these 
will germinate. When seeds are from open pollinated 
varieties (e.g. some maize varieties) or self-pollinating 
crops (e.g. beans and soybean), farmers will get good 
yields from saved and replanted seeds. If seed is a hybrid 
from cross pollinated crops such as maize, these can 
be replanted, but the yields will be lower than the first 
season of planting. Just like conventionally bred hybrids 
that many farmers are already familiar with, when a GM 
hybrid is chosen, farmers are advised to plant it for only 
one season. Bananas, cassava, and sweetpotato that 
are mostly propagated using suckers or cuttings can be 
replanted even if they are GM hybrids, as is the current 
practice by farmers.

Will GM seeds eliminate traditional varieties?
No. GM crops will not eliminate traditional varieties. 
Farmers who prefer to grow traditional varieties will 

still continue to grow these for as long as they wish. The 
government of Uganda also is mandated to preserve 
such traditional varieties even when farmers do not 
choose to grow them. The NARO National Plant Genetic 
Resources Centre at Entebbe is currently conserving the 
country’s plant genetic diversity through seed banks 
and field collections, including traditional varieties.

Is GM food safe to eat?
Yes. Products developed through biotechnology 
methods go through rigorous safety assessments 
before they are approved for use as food or animal feed. 
Food safety assessments around the world are based 
on guidelines established by the Food and Agriculture 
Organization (FAO) and the World Health Organization 
(WHO). All scientists must follow these guidelines 
when generating information that is used during the 
regulatory process. Plants derived through modern 
biotechnology have been consumed for 2 decades 
without safety concerns. These tests make them safer 
than traditional crops that are not normally assessed for 
human safety before planting.

Are GM crops safe for the environment?
Yes. GM crops are thoroughly assessed to ensure 
that they pose no significant negative effects on the 
environment before approval. International guidelines 
and treaties, and national legislation address these 
questions during the various stages of product 

development and utilisation. All products must be 
assessed before being made available to farmers. 
International treaties and national legislation on 
biotechnology are meant to address this and other 
concerns with GM use in crop agriculture.

Can companies promoting GM seeds monopolise seed 
distribution and food production in Uganda?
No. Uganda’s agriculture is smallholder based with 
more than 14 important food and cash crops (and many 
varieties) in the country. All food production is in the 
hands of smallholder farmers who will choose the crops 
and varieties they desire to cultivate. The government 
of Uganda has put in place systems and programmes 
to ensure a diverse and sustainable agricultural sector, 
as stipulated in the Agriculture Sector Development 
Strategy and Investment Plan (DSIP). Uganda has a 
free economy and in case of GM seeds farmers will 
choose what works for them, the way some farmers 
currently choose hybrid maize whereas others maintain 
traditional varieties.
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