technologies of monitring crop farms in large-scale agricultural operations, SSD-
Sat 1 presents an important solution with timely, data-driven decisions for
improved crop management and yields.
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Agriculture is central to Uganda’s economy, with smallholder farmers
producing most of the country’s food and cash crops. However, crop yields
remain low due to pests, diseases, climate stress, and degraded soils. Genetically
improved seeds and modern biotechnology provide opportunities to improve
productivity, resilience, and food security. In Uganda, research institutions such
as the National Agricultural Research Organization (NARO) have developed
Improved crop varieties using both conventional breeding and biotechnology.

Genetically improved seeds include hybrid seeds, disease-resistant
varieties, drought-tolerant varieties, and bio-fortified crops. Biotechnology refers
to scientific methods such as tissue culture, genetic engineering, and molecular
marker-assisted breeding used to improve crop traits. Unlike traditional seeds,
improved varieties are developed to address specific challenges that Ugandan
farmers face—such as pests, drought, and low soil fertility.
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Figure 1 — Biotechnology [7]

* NARO Hybrid Maize Varieties— varieties such as Longe 10H and
Bazooka provide higher yields and resistance to common maize diseases. These
hybrids are widely used in central and eastern Uganda [1].

 Improved Cassava Varieties (NAROCASS series) — resistant to Cassava
Brown Streak Disease and Cassava Mosaic Disease; released by NARO to help
farmers overcome devastating cassava epidemics [5].

» Tissue-cultured Banana Plantlets — biotechnology laboratories in Uganda
produce clean, disease-free banana plantlets, used by farmers especially in
western and central regions to combat Banana Bacterial Wilt [1].

« Bio-fortified Orange-Fleshed Sweet Potatoes (OFSP) — promoted by
HarvestPlus and partners to address vitamin A deficiency while providing higher
yields [2].

* Genetically Modified (GM) Research Trials - Uganda has conducted
research on GM bananas resistant to wilt and GM cassava varieties. While
commercial release awaits full regulatory approval, these technologies show
potential for long-term food security [4].

Farmers have benefited a great deal from this.

Higher yields - Hybrid maize and improved beans provide significantly
better harvests than traditional varieties. Disease and pest resistance -Reduces
dependence on expensive pesticides. Shorter maturity periods-allows multiple
seasons of production and reduces climate risks. Higher income -Farmers using
improved seeds often report better market prices and surplus production.
Nutritional improvements -Bio-fortified crops improve household nutrition,
especially for children [2].

The following are some of the challenges affecting most farmers, these
include; High cost of improved seeds - Hybrid seeds are more expensive than
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local varieties .Limited access in rural areas -many farmers still rely on informal
seed markets. Low awareness and mistrust -some farmers are hesitant due to
misinformation, Seed recycling limitations-Hybrid seeds cannot be effectively
reused, increasing annual costs. Regulatory hurdles - Biotechnology approvals
require strong policy support and scientific oversight.

Farmers in eastern Uganda adopting hybrid maize varieties have reported
doubling their yields, enabling them to sell surplus grain and improve household
Incomes.

Cassava growers in northern Uganda using NAROCASS varieties have
rebuilt their production after years of crop failure due to viral diseases [5].

Banana growers using tissue-cultured plantlets have reduced losses from
Banana Bacterial Wilt and achieved uniform crop establishment.

These examples illustrate how improved seeds can transform livelihoods
when combined with extension support and quality seed distribution.

The following are some of the recommendations for Increasing Adoption;

Expand seed distribution networks to rural communities. Strengthen farmer
education through extension services. Increase investment in biotechnology
research at NARO. Support seed subsidies for vulnerable smallholder farmers.
Clarify national biotechnology regulations to support safe innovation.

In conclusion genetically improved seeds and biotechnology present
powerful tools for improving agricultural productivity in Uganda. While
challenges exist, strategic investment, farmer awareness, and strong regulatory
frameworks can accelerate adoption. With continued support from government,
research institutions, and development partners, improved seeds can play a key
role in ensuring food security, boosting farmer income, and building climate
resilience.
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