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Message from Chairman NARO
Governing Council

| welcome you all to NARO's annual report for FY 2022/23. This was a year of transition at
various levels especially the top leadership. The year ushered in the 5" NARO Governing Council
that | chair and a new Director General, Dr. Yona Baguma. It is important to note that “A leader's
job is not to do the work for others, it's to help others figure out how to do it themselves, to get
things done, and to succeed beyond what they thought possible,” - Simon Sinex.

.
N

Inlight of this, the new leadership continued to create an enabling
environment to foster the much-needed growth. In particular
Council passed a number of policies and provided guidance to
enable staff effectively contribute to achieving NARO’s overall
goal. I therefore thank NARO top management and the entire
staff for their efforts to support the process.

This report highlights a number of breakthroughs achieved
including infrastructure for agriculture research (laboratories,
offices, technology demonstration and training centers),
capacity built, innovations commercialized, demand driven
technologies developed, and partnerships established. It further
presents technology demonstration and multiplication centers
established, scientific publications, to mention but a few.

These achievements provide the momentum for NARO to
innovate further and contribute to the promising future of
agricultural research. Finally, I thank the government of Uganda,
development partners and our stakeholders for their unwavering

support which enabled us to make these achievements.

Dr. William Olaho Mukani
Chairman NARO Governing Council

2 | NARO ANNUAL REPORT 2022-2023



Message from Director

General NARO

The FY 2022/23 was considered a landmark for NARO, during which it was retained as an entity
following the government decision to rationalize agencies and positively restructured with help
of the Ministry of Public Service. NARO also continued to strengthen her product pipelines in
crops, livestock, fisheries, and forestry which technologies and innovations contribute to total

factor productivity, hence making agriculture more attractive as a business.

During this period, top leadership also evolved. I thus, take this
opportunity to thank the previous members of the 4" NARO
Governing Council, led by Prof. Joseph Obua, for steering NARO
forward in the right direction at the frontiers of agricultural
research. To the new team of the 5" NARO Governing Council,
under the able leadership of Dr. William Olaho Mukani, we
welcome you, thank you for the good work you have done
thus far, and wish you success in developing enabling policies

towards improving NARO's performance at all levels.

I thank my predecessor, Dr. Ambrose Agona for leading the
organization for the last nine years and as well express my
gratitude to him for his leadership, wisdom, and direction in
bringing NARO to this point as a potent research brand on a

national and international level.

Reflecting on NARO's performance during this financial year,
we have made significant breakthroughs at the frontiers of
agricultural research for development. The launch of anti-
tick vaccine on-farm trials in five different agro-ecologies; the
isolation and identification of atoxigenic (non-poisonous)
Aspergillus flaus strains of Ugandan origin to manage aflatoxin
in cereals and nuts; the development of over 40 different
products suited for food and nutrition security, and industry
for commercialization, are a clear manifestation of the sheer
determination and continued commitment of the NARO team.

A total of 23 crop varieties were submitted to the National
Variety Release Committee of the Ministry of Agriculture,
Animal Industry and Fisheries (MAAIF).
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| thank my
predecessor, Dr.
Ambrose Agona
for leading the
organization for the
last nine years and
as well express my
gratitude to him
for his leadership,
wisdom, and

direction in bringing
NARO to this point
as a potent research
brand on a national
and international
level.

While these varieties are still undergoing vetting, upon release, the
crop varieties will reduce workloads and costs of production, increased
food and nutritional security, increased seed access, favorable market
access and incomes for women and youth. They will further contribute
to agro-industralization since they are suitable for industrial use in the

manufacturing of products such as beer, confectionery, starch and ethanol.

To make NARO more responsive towards mitigation against food and
feed insecurity that hit the country, NARO actively participated in the
production of seeds (maize, beans, soybean, and sorghum), under the
leadership of MAAIF.

Remarkable milestones were also achieved in the areas of commercialization,

agro-mechanization, and forestry.

I applaud all NARO scientists who contributed to the global body of
knowledge. During this period, NARO published more than 100 peer
reviewed scientific papers in reputable journals. The Biennial NARO-MAK
Scientific Conference was also held and aided dissemination of research
results, and agricultural knowledge to over 300 participants from across
the globe.

It's worth to note that NARO doesn’t operate in isolation, we hence
broadened our boundaries by establishing strategic partnerships through
formal MoUs. On this note, let me appreciate all our partners (new and old)

in development.

Since each of us is as strong as our weakest link, I beg of you to join forces
with me as NARO creates a national sustainable food system that is

accessible to all population demographics.

We appreciate the financial support from GOU, donors and development
partners.

Lastly, I urge everyone to read the annual report as a key reference to the

contribution of NARO to Uganda’s social and economic transformation.

. e

Dr. Yona Baguma
Director General
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Sector Political Leadership

Hon. Frank K. Tumwebaze
Minister of Agriculture, Animal Industry and Fisheries

Hon. Bwino Fred Kyakulaga Hon. Bright Rwamirama Hon. Hellen Adoa
Minister of State for Agriculture Minister of State for Animal Minister of State for Fisheries
Industry
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The 5th NARO Governing Council

Dr. William Olaho Mukani Rev. Dr. Susan Awino Ms. Nankunda Olivia Mpuuga Mr. Katungisa Kenneth Dr. John Wasige
Chairperson NARO Chairperson, Users  Chairperson, Audit and Risk Chairperson, Finance Chairperson, Science
Governing Council Committee Committee and Human Resources Committee

Committee

Ms. Masika Kateeba Jolly Prof. James M. Kajete Ms. Nanvuma Rehema Dr. Martin Patrick Ongol  Ms. Akullo Sharon Atoo
Member, UC Member, UC/SC Wandera ED, UNCST Member, SC Member, UC/SC
Member, FHRC

Dr. Sylvester Dickson Dr. Ramathan Goobi Maj. Gen. David Kasura- Dr. Samuel Mugasi Dr. Yona Baguma
Baguma PSST, MoFPED Kyomukama Executive Director, Director General, NARO
Member, SC Member, FHRC PS, MAAIF NAADS Member, FHRC & SC
Member, FHRC Member, FHRC & UC
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NARO Management

Dr. Ambrose Agona
Director General - NARO

(out-going)
48 b
Dr. Yona Baguma Dr. Sadik Kassim
Deputy Director General, Research Deputy Director General,
coordination (Incoming Director Technology Promotion

General)

Mrs. M. T. Kiggundu Mr. Robert Bagonza Mr. Denis Owor Dr. Justus Rutaisire
Director, Finance Director, HR Director, Audit Director, Corporate
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Directors of Public Agricultural Research Institutes

Dr. Godfrey Asea
National Crop Resources
Research Institute (NACRRI)

Dr. Geoffrey Arinaitwe
National Coffee Research
Institute (NaCORI)

Dr. Wilberforce Tushemereirwe Dr. Swidiq Mugerwa

National Agricultural Research National Livestock Resources
Research Institute (NaLIRRI)

Laboratories (NARL)

Dr. John Walakira Dr. Sylvester Dickson
Abi ZARDI Baguma
Bulindi ZARDI

")
Dr. Laban Turyagyenda
Ngetta ZARDI

Dr. Rubooni Tumuhibise
Rwebitaba ZARDI
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Dr. Winnie Nkalubo
National Fisheries Resources
Research institute (NaFIRRI)

Dr. Hillary Agaba
National Forestry Resources
Research Institute (NaFORRI)

Dr. Lawrence Owere
Buginyanya ZARDI

Dr. Michael Ugen
National Semi Arid Resources
Research Institute (NaSARRI)

Dr. Halid Kirunda
Mbarara ZARDI

Dr. Barbara Zawedde
Mukono ZARDI

Dr. Paul Okullo
Nabuin ZARDI

Dr. Alex Barekye
Kachwekano ZARDI



SUMMARY OF NARO PERFORMANCE FY 2022/23 = nese

SUMMARY OF NARO
PERFORMANCE FY 2022/23

NARO contributes to NDP Ill programs particularly the Agro-industrialization program and other
government frameworks including Presidential strategic guidelines and directives. It develops
and promotes appropriate technologies, innovations and management practices aimed at
increasing productivity and production for improued livelihoods and economic development.

In addition to coordination of agricultural research in the country, NARO undertakes agricultural research
through her 16 PARIs in all aspects of agriculture including crops, livestock, fisheries, forestry and cross cutting
areas. In the FY 2022/23, NARO registered tremendous achievements in technology generation, technology
promotion, Agricultural research strengthening and, governance and management surpassing most of the
physical performance targets in light of the key indicators:

Technology Generation

6 Varieties with various desirable 2 Bio-fortified technologies developed
attributes released and promoted to enhance nutrition.

#
23 Crop varieties submitted to the National Crop genetic resources and 5 Animal
Variety Release Committee for release genetic resources conserved for
. . sustainable utilization.
Lablab pasture variety submitted
for enlisting on the National Variety Putative genes with potential of
Register 3 increasing production of bio-based
oils in shea nut tree identified.
Improved agricultural technologies
97 and innovations developed and A digitized soil sheet for Masaka
adopted. region was updated from a scale of - .
1:250,000 to 1: 50,000 .
Research products and services
24 suitable for industry developed. Improved Macadamia varieties KMB-3, =
3 KRG-15 and MRC-20 with high yielding =
Research products and services for and faster maturity traits adapted.
food and industry generated. . .
PRI ST Soil crop suitability maps and
Markets created along product lines 8 fertilizer blends developed in effort to - -

10 to diversify market opportunities. enhance soil Fertility.




SUMMARY OF NARO PERFORMANCE FY 2022/23

Technology Promotion

5

IPs and innovations commercialized.

5

Agricultural research platforms established.

Climate smart technology demonstrations established.

700

Tons of assorted seed of maize, beans, soybean and sorghum
produced and distributed to seed companies, community seed
producer groups and individual farmers.

70,000

High quality Hass Avocado plantlets raised from clean root stocks and
scions for supporting establishment of mother gardens.

Assorted fish seed (800,000 Tilapia, 12,500 mirror carp and 800,000
Catfish fingerlings) were produced and distributed to hatcheries and
lead farmers.

51

Public-Private Partnerships established for technology development
and promotion.

10

Farmer groups empowered in quality seed production under capacity
development initives for community seed producers.

Stakeholder groups trained on new agricultural technologies and
innovation.

176

Scientific publications in peer reviewed journals, 20 IEC materials and
5 high-level bulletins to update policy makers were produced.

s i MM

issue of Uganda Journal of Agricultural Sciences (UJAS) published.




SUMMARY OF NARO PERFORMANCE FY 2022/23

Agricultural Research Strengthening

Human Resources
Development

m 12 staff were trained
(4 PhD, 2 Msc, 6 short
courses)

m Several supported
to subscribe on
professional bodies

m Tremendous
achievements
in enhancing
staff salaries and
performance
management

Governance and Management

Budget increased

to 117.926 billion
compared to
110.607bn in 2021/22
Off-budget project
grants amounted to
59.713bn

The overall

fund absorption
performance 100%

Infrastructure
Development

m 2 Research and
administrative
infrastructure
constructed

m 1Research and
administrative
infrastructure
rehabilitated

m 2research
laboratories
constructed,

m 1research laboratory
rehabilitated,

m 1research laboratory
equipped,

m 2 demonstration
facilities constructed

m 1demonstration
facility equipped

*A
(/[

Securing
Agricultural
Research Land

Tremendous
achievement on
land protection
through boundary
opening, surveying,
development of
deed plans, titling,
fencing and mutual
partnerships that
promote secure land
use.

m A new organisational structure and staff establishment approved.

m Two (2) guidelines for streamlining access and sharing of biological resources and submission of
candidate varieties processes approved.

m Performance management and engagements for resource mobilization increased.

m NARO's performance and compliance ratings by Government MDAs and Development partners
were high: Budget Monitoring and Accountability Unit (BMAU) of MoFPED at 80%; National

Planning Authority (NPA) at 76.1%; Equal Opportunity Commission (EOC) at 76.6%; Auditor

General expressed unqualified opinion on her annual accounts.

Overall, NARO was compliant to national policies and frameworks.
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CHAPTER 1

INTRODUCTION

1.1 Background

The National Agricultural Research Organisation (NARO), is an agency of the Ministry of
Agriculture, Animal Industry and Fisheries (MAAIF). NARO was first established by a Statute of
Parliament in 1992 and later reformed by the National Agricultural Research (NAR) Act of 2005
as a body corporate with mandate to coordinate, oversee and guide agricultural research in
Uganda. NARO comprises a Governing Council, a Secretariat and 16 Public Agricultural Research

Institutes (PARIs).

The PARIs consist of 7 National Agricultural Research
Institutes (NARIs) conducting research of national
and strategic importance and 9 Zonal Agricultural
Research and Development Institutes (ZARDIs)

serving specific research needs of our diverse agro
ecological zones. NARO Conducts research in all
aspects of agriculture including crops, livestock, fish,

forestry and cross cutting areas.

1.2 Mandate, Vision, Mission, Goal and objectives

Coordinating,
Overseeing and
Guiding Agricultural
Research in Uganda

1O

A competitive society
supported by a dynamic
agricultural research

innovation system.
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INTRODUCTION

_

To increase total factor
productivity and
access to agricultural
research products and
services for inclusive
growth.

Inclusivity, subsidiarity,
transparency,
accountability and
excellence along the
agricultural research
and development
continuum.

NARO is primarily financed by government through vote 142 with the following

strategic objectives:

i) Develop and promote demand-driven technologies, innovations and management practices

that respond to target clientele demands

ii)  Increase research products and services suited for vertical integration into industries

iii) Improve access and sustainable utilization of improved agricultural technologies and

innovations by communities

iv)  Increase Total Factor Productivity to accelerate community institutional orientation to

agricultural transformation.

v)  Toimprove farmers’ Allocative Efficiency to ensure optimal productivity at minimal cost.

1.3 Alignment of the research agenda

NARO adopted a 5-year strategic planning. The
current strategic plan (2020/21 - 2024/25) focuses
on research and innovation towards increased

\ 14 | NARO ANNUAL REPORT 2022-2023

N

development and utilization of research products
and services suited for market and industry and
is well aligned to the National Agriculture Policy
(2015), Agriculture Sector Strategic Plan and the



National Development Plan (NDP) designed to
pursue Uganda’s vision 2040 on transforming the
country from peasantry to industry and prosperity.

Currently NARO mainly contributes to the NDP
III programme on Agro-industrialization whose
objectives include: (i) increased production and
productivity, (ii) improved post-harvest handling and
storage of agricultural products, (iii) increased agro-
processing of the priority products, (iv) increased
market access and competitiveness of agricultural
products in domestic and international markets,
(v) increased mobilization, equitable access and
utilization of agricultural finance, and (vi) strengthen
institutional coordination for improved service
delivery. NARO also contributes to three other
NDP III programmes: (i) Regional development, (ii)
Environment and Natural resources; (iii) Innovation,
Technology development and Transfer.

In pursuation of the national aspirations, NARO’s
research agenda is equally well aligned to regional,
continental and global commitments (R&D guiding
policies and planning frameworks) especially the
Comprehensive African Agricultural Development
Programme (CAADP) and Malabo declaration on
accelerated agricultural growth and transformation,
African Union Agenda 2063 on inclusive and
sustainable  socio-economic development and
Sustainable Development Goals especially SDG 1, 2,

3,12,13 and 14.

1.4 Interventions during the FY 2022/23
IntheFY2022/23,NAROdeveloped and disseminated
several technologies, innovations and management
practices (TIMPs) with a goal to increase agricultural
productivity and production contributing to food
and nutrition security, economic growth and agro-
industrialization.

The interventions forcused on developing and

deploying disease and pest resistant, climate-

INTRODUCTION

resilient and nutrient rich crop varieties; Improving
livestock productivity through sustainable solutions;
Innovations towards improving the fisheries sector
both capture fisheries and aquaculture; Innovations
in forestry and
management; and Cross cutting interventions in

sustainable natural resources
agro-machinery and socioeconomics.

This report presents progress recorded against
those interventions under four broad sections of
technology generation, technology promotion,
Agricultural research strengthening and, governance
and management in line with her key performance
indicators. The report is organized into 6 chapters
including the introductory chapter and profiles of

selected projects.

NO ZERO
POVERTY HUNGER

GOOD HEALTH
AND WELL-BEING

RESPONSIBLE
CONSUMPTION
AND PRODUCTION

12
4

O

LIFE
BELOW WATER

©

13 ieon 1
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CHAPTER 2

TECHNOLOGY GENERATION

NARO generates technologies in all aspects of agriculture including crops, livestock, fisheries,
forestry, and cross cutting areas such as agricultural engineering and social economics with a
goal to enhance agricultural production and productivity in the country.

2.1 Development and deployment of
disease and pest resistant, climate-resilient
and nutrient rich crop technologies
Duringthe FY 2022 /23, NARO generated various crop
technologies addressing production, productivity

and food nutrition challenges. These include:

a) Six (6) varieties with various desirable
attributes released: 2 maize (NARO MAIZE 63 Vita
and NARO MAIZE 64STR), 2 rice (WDR 73 and KF
20039) and 2 sweet potatoes (NARO SPOT 6 and
NAROSPOT 7)

NARO MAIZE 63 Vita is high in protein with
provitamin A content 12.2 pg/g. It has grain yield
of 7.0 - 7.8 t/ha with milling percentage >60% flour.
It matures in about 120 days, its tolerant to drought
and foliar diseases and performs well in mid-altitude
regions. NARO MAIZE 64STR is resistant to striga,
high yielding (6.5 - 7.5t/ha and 3.5 - 4.0 t/ha under
striga free and striga conditions, respectively. It has a
high milling percentage 260%. It is tolerant to foliar

diseases and adapted to mid-altitude regions.

NARO MAIZE 63 Vita variety with orange colored seed.

Rice variety WDR 73 is high yielding (9.5- 10tons /
ha) with large heavy grains (32grams/1000grains).
It has moderate aroma and matures in 130 days. It
is tolerant to Rice Yellow Mottle Virus (RYMV), Rice
blast, BLB, Narrow leaf spot and moderately resistant
to bacterial leaf blight and bacterial leaf streak. Rice
variety KF 20039 is moderately yielding, with large
heavy grains (32grams/1000grains). It has moderate
aroma and matures in 130 days. It is tolerant to RYMYV,
Rice blast, BLB, Narrow leaf spot and moderately
resistant to bacterial leaf blight and bacterial leaf

streak.

%

Rice variety WDR 73 with characteristic heavy grain.

NAROSPOT 6is high yielding (32.49 t/ ha- 36.20t/ ha)
and matures in 120 days. It is moderately resistant to
Sweet-potato virus disease, Alternaria blight disease
and Sweet potato weevils, and is widely adapted. It
has high dry matter content of 32-35% and is suitable
for industrial use (flour and grade starch-yield
66.1%). It also has uniform storage root shape with
smooth skin suitable for processing and export.

NARO ANNUAL REPORT 2022-2023 | 17
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TECHNOLOGY GENERATION

NARO SPOT 6 variety.

b) 23 crop varieties submitted to the National
Variety Release Committee of MAAIF: 11 sorghum,
3 cassava, 3 wheat, 2barley and 4 groundnut
varieties

The sorghum varieties yield between 1,500 to 4,000t/
ha, are tolerant to common pests and diseases and
have desirable traits for wide industrial use ranging
from food, beer and forage.

The cassava varieties are highly resistant to Cassava
Mosaic Disease (CMD) and Cassava Brown Streak
Disease (CBSD). They have a yield potential of
13t/ha and 5t/ha for fresh root yield and dry yield
respectively. They have good industrial processing
properties especially manufacture of products such

as beer, confectionery, starch and ethanol.

Roots of one of the candidate cassava varieties submitted to
National Variety Release Committee for release.

18 | NARO ANNUAL REPORT 2022-2023
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Starch glue prototypes derived from cassava.

The wheat varieties are rich in zinc and iron, yield
between 2.5-4.0t/ha, are tolerant to common wheat
diseases, early maturing (90-100 days) and have good
industrial processing properties.

Similarly, the barley varieties yield between 3-5 t/ha,
are good for brewing, resistant to net blotch and barley
sculd disease. They are adapted to highland areas
(>1800 masl) where they mature in 100-110 days.

The groundnut varieties are drought resistant, high
yielding (2.5-3.0t/ha) and early maturing (80-110
days). They are rich in iron and zinc which are good for
children and elderly, have high oil content (55-63 %oleic,
8-26%linoleic which are good at reducing heart-related
diseases and lowering cholesterol).

All these varieties with high industrial, nutritional and
health benefits were under Distinctiveness, Uniformity
and Stability trials (DUS). Upon release they will
contribute to reduction in nutrient deficiencies and
import substitution.

c) Other crop technologies at various stages of
development

283 Yam genotypes were evaluated and 13 advanced
for further evaluation. Farmer participatory variety
selection (PVS) results indicated that at least 7 out of the



13 candidate lines were preferred by farmers. Improved
yams are good for increased nutrition, food security
and household incomes.

Three (3) candidate Arabica varieties code named
D/11/6, D/12/12 and A/3/13 were in advanced stages
of generation. These varieties are tolerant to major pests
and diseases and climatic variability. They possess over
80% cup quality and out-yield variety SL14 by over 60%.

376 tea genotypes were characterized both genetically
and physio-chemically to understand their genetic and
physicochemical diversity which is a pre-requisite for
systematic breeding. As a result, 60 tea genotypes have
been functionally characterized and selected using the
selection index for both high quality black or green tea.

500 cocoa trees were profiled both on-station and
on-farm to identify suitable trees for multiplication,
conservation and sourcing clonal seed material for
on-station trials, scions for grafting and vegetative
production. NARO sourced elite cocoa varieties in the
form of scions from the International Cocoa Germplasm
DataBase (ICGD), University of Reading (UK) for
multiplication and utilization in the cocoa-breeding
programme. Meanwhile, a cocoa demonstration field
has been maintained on-station for training of farmers

on good agronomic practices (GAPs).

i W ST :
Cocoa trees being profiled for seed material and breeding
purposes.

TECHNOLOGY GENERATION

One (1) banana variety, NARITA 17 (high yielding,
resistant to black Sigatoka, weevils, and nematode
damage) was identified for release while five
hybrids were recommended for advancement from
Performance Yield Trials (PYT) to on-farm trials. The
focus in improvement of the East African Highland
Bananas (matooke) is to increase yield and resistance
to pests and disease while maintaining good quality
and sensory attributes.

A Al

NARITA 17 banana variety with several leaves free of black
Sigatoka.

NARO

pharmaceutical purpose and developed Standard

initiated research on Cannabis for
Operating Procedures (SOP) for Cannabinoid
extraction, analysis and propagation. Biochemical
analysis of Cannabis has been done at the Biotech
laboratory at Kawanda for future prospects and

advancements.

2.2 Improvement of livestock productivity
through development and deployment of
sustainable technologies

Livestock technologies have been developed under
thematic research areas of vaccine research and
development; forage improvement, agronomy and
conservation; dairy research; beef and meat research;

and harnessing insects for food and feed.
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TECHNOLOGY GENERATION

a) Development of safe and efficacious vaccines
against livestock pathogens and vectors

Vaccine research was focused on the development
of efficacious, safe and affordable livestock vaccines
against ticks, Foot and Mouth Disease (FMD) and

African swine fever (ASF) viruses.

Anti-tick vaccine trials - Multi-locational Anti-tick
vaccine trials of 4 injectable anti tick vaccines for
controlling the three economically important tick
species notably the Brown ear tick(engoha), Blue
tick(Entujjo), and the Bont-logged tick (Embarabara)
were conducted in five sites (Kiburara, Nabuin, Isimba,
MbaZARDI, and Maruzi). The results were promising
in that the animals in most of the sites were not attacked
by ticks nor lost to tick-borne diseases. In addition,
laboratory tests of blood samples done showed that
the animal body functionality was not interfered with
the vaccine. The blood tests further confirmed that the
animal products were safe for human consumption.
Similarly, there has been a reduction in egg-laying
capacity of the ticks from vaccinated animals and
where egg-laying occurred, the eggs did not hatch.
These positive results give hope towards finding a
sustainable solution to the tick burden in the country

Hon. Frank K. Tumwebaze, Minister of Agriculture, Animal
Industry and Fisheries administering an Anti-tick vaccine
during trial launch at Mbarara ZARDI.

FMD vaccine development - Some progress was
made on collection of samples (>200 samples) from
suspected sick animals in sites where there was
disease outbreak, identification of viruses from
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collected samples (at least 40 positive samples)
and serotyping of extracted virus strains. Four (4)
FMD virus strains are prevalent in Uganda (O, A,
SAT1, and SAT?2). In the effort to develop candidate
FMD vaccine, protocols and tools were optimized
for production of cell lines, virus in-activation and
production of a vaccine extender. These formative
phases will enable the advancement of the research
on FMD vaccine.

ASF vaccine development - Six (6) African swine fever
virus isolates (2 from Western Uganda, 1 from Central
Uganda and 3 from Eastern Uganda) have been isolated
and purified. The purified isolates constitute the active
ingredients for ASF vaccine and will aid in formulation
of at least three ASF candidate vaccines. Meanwhile
NARO developed an African swine fever rapid on-
farm diagnostic kit and established a diagnostic kit
production platform with capacity to produce over
one million kits annually. The platform would be
operationalized to enable massive production of the kit
for evaluation and commercialization.

b) Improvement of forages to enhance livestock
feeding and productivity

NARO submitted one (1) Lablab pasture variety
under code name T16 for enlisting on the National
Variety Register. The Variety has high protein content
and is expected to reduce the pressure on soybean for
both animal feed and humans. The variety is also high
yielding, drought resilient and highly nutritious with
high levels of Digestible Protein (DP) amounting to
261g/kg. On the hand, five (5) candidate brachiaria
varieties were selected for submission to the Variety
Release Committee. These forage varities will
enhance live stock feeding and productivity across
the country given their wide adaptability.

c) Enhancing availability of livestock seed (stock)
Over 1600 embryos for beef and dairy cattle were
produced of which 100 embryos were availed to uptake
pathways. In addition, a functional embryo supply



and distribution center has been established at Bulindi-
ZARDI to serve livestock farmers in the Mid-western

zone.

d) Genetic improvement of indigenous chicken to
enhance growth and productivity

Currently, indigenous chicken takes upto twelve
months to attain 2kg and 1.5kg for cocks and hens
respectively. Efforts have been directed to improve the
performance of indigenous chickens by developing
elite cocks and hens with the capacity to attain 3kg
and 2kg respectively in five months. Sofar, elite cocks
and hens that attain 2.7kg and 1.8kg in five months
respectively have been developed. This effort is
expected to increase chicken production and supply
in the country given the wide adaptability of local

chicken.

A section of indigenous chicken under improuerﬁent in
Mukono ZARDI.

e) Dairy and Beef improvement

Under the relocation project, the trust on dairy cattle
has been on improving milk yields and quality
(butter fat content) from the current average of 5
litres per cow (2.5 %) to 15 litres per cow (3.5 %). This
has been achived through developing a Tropicalized
Jersey breed, developing Ankole X Jersey cross breed,
and establishing a breed suitability map for Uganda
based on breed attributes, agro-climatic, ecological
and economic factors. Enhancing feed productivity
by developing and promoting adapted, quality

TECHNOLOGY GENERATION

and safe forage grass and legume packages; forage
processing and conservation practices; and low-cost
feed concentrate substitute using aeroponic systems.

While for beef cattle the target is to improve beef

productivity and meat quality (meat to bone ration)
from 250-300Kg (50%) in 5 years to 600 Kg (30%) in 24

months using Ankole/Zebu x Brahaman crossbreds.

A section of dairy cattle under improvement at NALIRRI,
Nakyesasa.

2.3 Improvement of fish conservation and
sustainable harvests and aquaculture
productivity

In fisheries, research has been undertaken to improve
both capture fisheries and aquaculture.

a) Improvement of capture fisheries conservation
and sustainable harvest

To contribute to fish conservation efforts, the genetic
structure and diversity of labeo victorianus in River
Kagera and Lake Victoria were established and a
policy brief developed. In addition, a predictive
model for stocks of USF in Lake Albert was
developed and tested. Biodiversity in the critical
modified habitats from Nalubale/Kiira dams to
Bujagali Dam was also evaluated and determined.
The life history and trophic traits of fish stocks were
established, estimates of the biomass of invertebrates
and Ecopath and Ecosim models of the Lake Edward

system developed.
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To further sustain biodiversity conservation, 575
fish samples from rivers and streams covering Lake
Victoria, Lake Kyoga and River Aswa basins were
collected for DNA analysis. Additionally, a report
of sources of fisheries, aquaculture, socio-economics
and climate/environmental related data (research
and statistics) from relevant institutions in African
Union member states was developed and gaps in
fisheries biostatistics and research identified.

In collaboration with regional institutions such
as Regional Economic Communities (REC), Lake
Victoria Basin Commission (LVBC), Lake Victoria
Fisheries Organization (LVFO) and African Union
- Inter African Bureau for Animal Resources (AU-
IBAR) recommendations and policy reforms that will
aid utilization and also boast fish and aquaculture

trade were developed.

In the same vein, awareness about the threatened
aquatic wildlife and habitats among all stakeholders
was created and communities were trained and
equipped with the necessary skills on how to patrol,
manage and protect the Community Conservation
Area. Further, the Lake Nyaguo Management Plan
was developed and submitted to the Minister of
Tourism, Wildlife and Antiquities. These efforts
would improve fish conservation and sustainable
harvests.

b) Improvement of aquaculture production and
productivity

During the reporting period of FY 2022/23, research
in aquaculture focused on improving fish production

and productivity with emphasis on seed, feed, health

and production practices amongst fish farmers.

To better the understanding of genetic composition
of fish destined for culture, the genetic structure of
Labeo victorianus populations in Lake Victoria and R.
Kagera was profiled. In addition, 7000 Labeo fry and
25 Barbus altinalis broodstock (used to produce 8,334
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Barbus altinalis fry) were acquired. Over 1,600,000
assorted fish seed (800,000 Tilapia, 12,500 mirror carp
and 800,000 Catfish fingerlings were produced and

distributed to hatcheries and lead farmers.

A sample of mirror carp broodstock.

On feed, two major outputs were achieved; 3.4
tons of quality fish feed were produced and a feed
formulation and test diets for infusing omega 3 fatty
acids into the fillet of Nile tilapia were developed
using locally available resources.

Under Farmer Income Enhancement and Forest
Conservation (FIEFOC) II project, 127 farmers
were trained on Best Management Practices of
integrated rice-fish farming; two (2) integrated rice
fish demonstrations were established; randomized
control trails on integrated fish- crop culture
initiated in five (5) districts covering a total of
400 fish farmers; and 2500 fish seed were stocked
in two (2) established integrated rice fish culture
demonstration sites. Similarly, 40 farmers were
trained on BMPs of integrated rice fish farming and
in Best Aquaculture Management (BAMPs) practices
of pond management, harvesting, post-harvest and
value addition.

To improve value addition in fish, four bio-based



packaging material were produced and characterized.
Sensory and shelf-life profiles for smoked, salted,
sun-dried and fermented farmed fish products were
established.

In collaboration with the Food-land/food systems
Africa, a fish business hub was established in Masaka.
The hub is composed of a smocking kiln, one storage
room, and 15 assorted equipment/items for primary
and secondary processing of fish products. All these
will facilitate and increase trade of farmed fish.

2.4 Innovations in Forestry and Natural
Resource management

Inaneffort tojustify conservation of woody plants, their
pharmaceutical potential and ultimate contribution
to healthy livelihoods was explored. Overall, 50
woody medicinal plants were documented and their
attributes in diabetes treatment highlighted. These
include Antidiabetic, Anticancer, Anti-inflammatory,
Antioxidant, Antiproliferative, Antimicrobial, Anti-
ulcerative and Antigenotoxic, anti-fungal and anti-
microbial. As a result, an antidiabetic drug under
the trademark KAV 400 was issued, published
and the registration process with National Drug
Authority initiated. a complimentary handbook
titled antidiabetic woody plants of Uganda has been
produced will the aim of informing Ugandans about
the value of woody plants towards improving their
health. The book also targets students, researchers
and practitioners in the field of ethnobotany and
ethnomedicine.

Under the model of maximum utilization of wood-
based resources, commonly considered as wastes
during carpentry activities (saw dust and wood
shavings), a technology to convert them into useful
products (fuel lighters) that contribute to safety and
environmental protection was developed.

Development of the lighters was further intentioned

to reduce production of dangerous gases as they
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replace the use of plastics and paper in lighting
charcoal stoves. As part of the commercialization
process for the product, a certificate for trademark
was secured and now produced under “Supalight”,
the official trade name. The lighters are now available

in most supermarkets around Mukono and Kampala.

As a way of reducing desertification and pressure on
key wood species for fuel use; two common exotic
bamboo species, namely Dendrocalamus gingateus
and Bambusa vulgaris, have been examined and
found to have high volatile matter, high proportion
of carbonaceous materials, low ash content, i.e., non-
combustible minerals and high calorific value. These
species have been found to be potential sources of
renewable energy, and their usage as fuel source will
ultimately reduce pressure on woody sources hence
decreasing deforestation that currently stands at
100,000 ha per annum. Other bamboo products that
are undergoing exploration include charcoal, biochar,
vinegar and tar. Consquently, a pyrolysis prototype
for carbonizing bamboo is under development, while
cyclone and condenser have been fabricated.

In order to further sustain the raw-material source
for bamboo, 4 acres of new bamboo species (Bambusa
polymorpha, Bambusa Bamboo and Oxythenanthera
abyssinica) were established at Kifu forest reserve.
Maintenance of the old plantation continued and

efforts to explore its ecotourism potential underway.

On-station bamboo plantation targeting ecotourism.
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In a bid to improve Macadamia production, three
improved Macadamia varieties KMB-3, KRG-15 and
MRC-20 with high yielding and faster maturity traits
(mature in 3 years compared to 8 years exhibited in
the locally available varieties) were adapted. Two
mother gardens each of 4 acres were established
in two agro-ecological zones of Lake Victoria
crescent (Kifu Mukono) and the western highlands
(Kyegegwa). These will serve as sustainable sources
of elite macadamia germplasm for multiplication to
enable adequate access by farmers.

As a way of simplifying the exercise of identifying
the right tree species for the right sites; a Site-Species-
Matching Tool (SSMT) for decision-making on right
trees for the right sites was developed and launched in
partnership with Gatsby Africa and Geospatial Forestry
Platform. The tool is hosted on the Geospatial Forestry
Platform (GFP) and can be accessed via the Geospatial
Forestry Platform wwuw.forestryplatform.com. Through

this platform, users can access both free and paid
SSMT modules. Three putative genes (Vitpa08g23800,
Vitpa09g05750 and Vitpa09g14250) with potential of
increasing production of bio-based oils in Shea nut tree
were identified. The discovery is expected to direct the
breeding of shea trees in Uganda for high oil yield, thus
maximizing the commercial potential of the tree.

In an effort to harness the economic potential of
Jack fruit and Hass avocado, NARO has profiled
the existing jackfruit ethno-varieties for pulp
proximate composition. This will guide the selection
from the four known ethno-varieties i.e. Kananansi
(Yellow/Orange), (White), Namusayi
(Red) and Serebera (Soft) for value addition and

industrialization. All the jackfruit varieties have

Namata
moderate Vitamin C, low Vitamin A, low lipid content
and low ash content.

With the growing interest in Hass avocado, NARO has

contributed 70,000 high quality Hass Avocado plantlets

(about 437 acres) raised from clean root stocks and
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scions. A germplasm mother garden is also maintained
as well as screen houses to support production of
avocado and other tree planting material.

SR

g i = 2
Hass avocado grating using clean root stocks and scions at
NAFORRI.

Typical appearance of Hass avocado fruits.

NARO has initiated the development of context

specific ~ assorted low horsepower weeding

implements with the ultimate goal of encouraging



youth to engage in farming and also improve
labor productivity of women. To that effect, three
(38) weeding implement prototypes including 1+
prototype of hand-held low horsepower motorized
weeder, 2™ prototype of single axle tractor weeder
and 2" prototype of ox-drawn weeder for legumes
are under development.

Cognizant of NPD III aspirations for conservation
and sustainable utilization of bio-diversity, NARO
continued with her routine efforts of conserving
Uganda’s bio-diversity at Plant Genetic Resources
Centre in Entebbe.

Efforts towards Biodiversty conservation saw 30
genetic resources including Beans 15, Millet 5, Gnuts
4, sorghum 2, Maize 2, and Amaranth 2, being
conserved in Hoima community genebank located
in Kibaire. Other conservation efforts included mass
propagation of Dendrocalamus asper species of bamboo
and Mondia whitei (Mulondo), which are beneficial
for both environmental conservation and medicinal
product development, respectively. 300 groundnuts
lines were generated for conservation and diversity
for Africa and global groundnut communities. A
digitized soil sheet (Masaka sheet covering nearly
five districts) was updated from a scale of 1:250,000
to 1: 50,000) to guide agricultural investment and
resource use planning. As a result, sixty-six (66) soil

types were identified as compared to only ten (10)
under the 1:250,000 scale.
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This study found that 64% of soils on the Masaka
sheet (fig.5) have severe limitations that either reduce
the choice of plants, or require special conservation
practices, or both.

Soil suitability for oil palm production in Buwunga,
Kyanamukaaka, and Bukakata sub-counties of
Masaka district (Annex 1.3) was determined guided
by the updated soil sheet (1:50,000). 50% of the soils
are marginally suitable, 46% are moderately suitable,
0.8% are suitable while 2.4% are not suitable for oil
palm production hence the need for sustainable oil
palm production through frequent application of
organic and inorganic fertilizers.

The marginal and moderate classification for the
majority of soil types is due to their sandy texture,
poor drainage, low nutrient holding capacity,
location in low-lying areas, and low organic matter
and nutrient (P, Ca, Mg, K) contents.
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The old soil map of the Masaka sheet at 1:250,000.
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Soil suitability and ratings for oil palm and their spatial
variation within selected sub-counties of Masaka district.

2.5 Innovations in cross cutting areas

This section highlights progress and achievements
in areas such as post-harvest handling, development
of agro-machinery solutions, development of value-
added prototypes, food bio-sciences, gender and equity
considerations and social economics among others.
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a) Innovations and technologies for Post-harvest
handling, Quality and Safety enhancement

During the FY 2022/23, NARO developed several
innovations that focus on improving quality and
safety, especially the management of Ochra-Toxin
A in coffee, soybean and bean quality, and aflatoxin
management in maize.

NARO together with its partners developed and tested
two biological control products using natural-occurring
non-aflatoxin producing strains (cousins) isolated from
major grain producing areas in the country. Two products
code named UG01 and KE(1 were formulated and tested
in farmers’ fields for four seasons. Test results show that
both products are effective and efficacious in control
of Aflatoxin for use in management and mitigation of
Aflatoxin contamination.

Application dossier for product registration and
commercialization strategy have been developed.
Investor’s forum for commercialization of Aflasafe
was scheduled for October 2023 to interest them to



market the Aflasafe product expected from the mass
production facility which was at advanced stages of
development and equipment.

. —

)

Aflasafe™
Final Product

Aflasafe product ready for mass production and
commercialization.

b) Value added prototypes
Three (3) prototypes for wet processing technologies

including a low horsepower coffee pulper, briquette
carbonizer and hybrid biomass based solar dryer

have been developed.

High energy content raw briquette blends (A, B,
and C) have been formulated and evaluated. The
preliminary results showed heating values of 16.595
to 17.368 MJ/kg, which are above that of pure tree
species such as eucalyptus with low heat values of
around 14M]J/kg. The raw briquette targets the agro-
industries, large institutions and for use in hybrid
solar dryer as alternative energy source.

A biochemistry platform for profiling biochemical
compounds in tea, coffee, cocoa and other high-
value aromatic plants was established to identify
ingredients required in the development of product
prototypes with dietary and industrial applications.

A Coffee Facial Scrub (patent application:
UG/2023/000001) was as advertised in the New Vision
newspaper of March 06, 2023 for interested private sector
players to commercialize. In addition, a Trademark

TECHNOLOGY GENERATION

(UG/T/2022/75655) was registered for NaCOFE
coffee powder and related products. A number of other
NARO industrial designs were under publication by
the Uganda Registration Services Bureau (URSB).

f— B

NARO developed coffee facial scrub ready for
commercialization.

c) Gender and Equity consideration (Hidden
hunger, nutrition and drudgery)

NARO has focused immensely for inclusivity on
gender aspects identified in agricultural technology
generation. These include easy use and application of
these technologies in labour use reduction, reduced
energy use, efficient use, enhanced productivity, food
security and hidden hunger, household incomes
and household harmony. For instance, during the
development of the above 7 released varieties; 2 maize
(NARO MAIZE 63 Vita and NARO MAIZE 64STR),
2 rice (WDR 73 and KF 20039) and 2 sweet potatoes
(NARO SPOT 6 and NAROSPOT), NARO ensured

gender inclusivity.

These varieties have superior attributes that support
the needs of women and youth over the existing
varieties with respect to yield advantage, pest and
disease resistance, adaptation to drought-prone
environment, culinary attributes and market and
consumer preferences. The sweet potato varieties
are good for fighting hidden hunger and increasing
household food and nutrition among women and
children.
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TECHNOLOGY PROMOTION

NARO has adopted a number of approaches for delivering the generated technologies to
uptake pathways. These approaches include Adaptive Trials and Demonstrations for enhanced
technology uptake, Seed production for increased access to improved varieties, Multi stakeholder
Innouvation Platforms for enhanced value chain development, Joint Technology up scaling
demonstrations for increased Technology uptake, Field days and technology fairs, Technology
exhibition and showcasing at different events, Farm Clinics and knowledge, information and

communication management.

The interventions during the FY 2022/23 were
focused on seed production, commercialization
and incubation, adaptive trials and demonstrations,
technology exhibitions and farm clinics, strengthening
partnerships and knowledge, information and

communication management.

a) Early generation seed multiplication

NARO produces early generation seed (EGS) through
her PARIs and NARO Holdings Limited (NHL) to
be availed to both commercial seed companies and
community seed producer groups. Under the strategic
intervention to boost Food and Animal Feed Security
in the Country, over 700 tons and 360 tons of assorted
seed of maize, beans, soybean and sorghum were
produced in season 2022B and 2023A respectively.
In addition to seed companies and community seed
producer groups, other farmer benefited directly
from the seed. This addressed the anticipated seed

shortage in the subsequent seasons.

Other seed multiplication and delivery efforts

included:

. Over 220 acres of community-based seed
multiplication fields were established for
production and delivery of clean seed of
NAROCass 1 and candidate variety UG120192

in Dokolo, Nakasongola, Luwero, Nakaseke,

Katakwi and Kaberamaido at NACRRL

J 0.5 tons of NARO wheat 1, 2 and 3 were bulked
and availed to uptake pathways at Buginyanya
ZARDI.

. 249,726 Robusta coffee seedlings that are
resistant to the Coffee Wilt Disease (CWD) and
other diseases, and with a good cup quality,
were availed to farmers and other stakeholders
at NACORL

resistant KR varieties at NACORI, Kituza.

NARO produced assorted pasture seed including over
2 tons of Chloris gayana seed sufficient to establish
over 400 acres of feed, 3000 bags of elite Napier grass
sufficient to establish 428 acres of Napier fields and
200kg of elite lablab seed. These were delivered to
uptake pathways at NaLIRRL
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b) Technology Commercialization and Incubation

NARO streamlined access and licensing of the
plant varieties to foster quality assurance, product
stewardship and timely delivery of early generation
seed to seed producers. In this period, one (1) additional
seed company (Growmore seed and Chemicals Ltd) was
licensed bring the number of licensed seed companies
to 13 and the licensed varieties to 78. To appreciate the
breeders who bred these varieties, a Breeders’ recognition
ceremony was organized where the outstanding seed
company, NASECO was also acknowledged.

To increase commercialization of NARO value added
technologies, efforts were directed to refinement of
banana starch, banana fibre for hair, shea nut and, coffee

skin care and beverage products.

NARO in partnership with brewery companies tested
various cassava and sorghum varieties for brewing
properties. As a result, NAROSORG 1 and SESO 1
showed suitable brewing properties. These varieties

promise a better market for the farmers growing them.

Seven (7) products were certified by UNBS for marketing,.
These products have been under incubation by six (6)
Small and Medium Enterprises (SMEs). They (products)
include Plantain Flour by Kalida Foods; Pumpkin Soy
Porridge Composite Flour by MUTOSCAN Investments
Ltd; Jack fruit Seed Powder by EKLEKTOS Enterprises;
Avocado Seed Tea by CRISGROW (U) Ltd; Tomato
Powder by Dani Agro (U) Ltd; and Composite Flour
that consists of Pumpkin, Corn, and Soya by Equator
Commercial (U) Ltd.

In addition, NARO obtained three Trade Marks for her
products: “NACOFE” for Coffee Powder; Container
design for coffee beauty cream; and Supalight for fuel
lighters. Similarly, NARO registered five (5) Microbial
Isolates with National Centre of Biotechnology
Information (NCBI).

A total of eight (8) crop related value-added prototypes
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were developed from coffee, cocoa and banana. They
include: (i) six coffee products (coffee energy drink, anti-
ulcer coffee yoghurt for management of ulcers, coffee oil
for skin care, coffee turmeric cream for skin brightening
and coffee confectionery products); (ii) two (2) cocoa
products (cocoa wine and cocoa chocolate); and (iii)
three banana products (banana resistant starch, hair
extensions and sanitary towels). The Banana Resistant
starch met UNBS and ISO standards as a multi-fiber
prebiotic under brand name ‘PureBan+’.

NARO continued with its efforts on commercializing
proven agro-engineering and value-added products.
To that effect, a total of 17 cottage food SMEs were
supported and these include: (i) 10 SMEs processing
quality smoked fish using NARO PAH Safe Fish
Smoking Kiln (NAROFIK-3). These enterprises are
expected to create over 300 direct and indirect jobs for
womenand youth; (ii) one SME, Movit processing Coffee
Facial Scrub from coffee; and (iii) six SMEs processing
plantain flour, pumpkin soy porridge composite flour,
jackfruit seed powder, avocado seed tea, tomato powder
and composite flour that consists of pumpkin, corn, and

soya.

Furthermore, NARO promoted (i) 10 units of Animal
Draft (ADP)
Agriculture (CA), 24 ox-carts and 4 sets of power tiller

Power planters for Conservation
technology in northern Uganda. A set of power tiller
technology promoted consisted of power tiller, NARO-
PMB-Plough, planter, NARO COM-Sheller, and trailer.
Additionally, NARO enhanced knowledge and skills
of 45 farmers, 135 ox-drivers, 45 yoke makers and 30
extension staff from Acholi sub-region in planting,

weeding and transporting using oxen.

NARO continues to make efforts towards identifying
NARO generated technologies with IP and commercial
potential. The NARO IP portfolio is steadily growing
with more IP applications being filed with the National
IP office. Some of the IPs include patent, trademarks
and industrial designs. Eight (8) trademark applications



(Naleng, Nature’s Heritage, ApiQure, KAV 400,
SuperLight, Bliss, NACOFE) have been developed
and registered and two (2) patents for the banana
starch, coffee scrub formulation developed and filed
for protection and four industrial designs of containers
for skin care products were designed and filed for
protection.

c) Outreach and extension

These included establishment of adaptive trials
and demonstrations, participation in exhibitions,
organization of farm clinics, conferences and hosting
high profile visitors

i) Nine (9) adaptive trials and demonstrations were
maintained on station and partner farms focusing
on key commodities. Different stakeholders
including farmers, extension workers, etc got
exposed to candidate lines, released technologies
and best practices. This will accelerate release and
uptake of farmer preferred varieties suitable for
specific agro-ecological zones.

ii) Over 135 technologies (mainly varieties, breeds,
species, production technologies and value-added
products of crops, livestock, agroforestry trees
and fish) were exhibited during the World Food
Day celebrations of 2022 (celebrated at NACRRI-
Namulonge) and a number of technologies and
value-added products were exhibited to both
the public and end-users during the National
World Science Day celebrations of 2022 held at
Kololo. The exhibitions were streamed live on
selected TV stations and disseminated on various
social media channels and thus reached many
technology users.

iii) NAROincollaboration with Monitor Publications
(u) LTD organized eight farm clinics focusing on
national and zonal priority commodities. Several
technologies on various aspects including good
husbandry practices, improved varieties, agro
machinery and value-added products were
exhibited. The farm clinics attracted over 8,000

technology end users including farmers, private

TECHNOLOGY PROMOTION

sector, extension workers, researchers and other
stakeholders across the country as they were
widely publicized in the media and other social
media platforms. The farm clinics increase
between

technology end users and the commodity value

awareness and facilitate linkages

chain actors in addition to providing opportunity
for instant feedback and consequently uptake of
improved technologies.

NARO-MAK Conference - The 3rd NARO-MAK
JointScientificConferencewasconducted from14th
- 16th March 2023 at Speke Resort and Conference
Centre Munyonyo, Kampala, Uganda. The theme
of the conference was “Innovations for Enhancing
Productivity and Agro- industrialization”. The
presentations and discussions focused on seven
agricultural production and marketing sub-thems:
Challenges and opportunities in mechanization
and agro-industrialization; Modernizing post-
harvest management and food safety systems;
Intensifying crop productivity and seed systems;
Accelerating  development of the animal
resources-based Industry; Managing interactions
among agriculture, fragile ecosystems, and
changing environment; Embracing ICT based
innovations for agricultural transformation;
and mainstreaming cross cutting and emerging
aspects: COVID-19, Future Proofing the Youth
and Gender into national strategic plans. The
conference attracted a total of 294 physical and
over 800 virtual participants including Uganda
government and partner organisations officials
that dignified the official opening and closing of
the conference. They included the Prime Minister
of the Republic of Uganda, the Minister of State
for Agriculture, the representative of USAID in
charge of agriculture, and of aBi Development, to
mention but a few. The online livestreaming and
Youtube pages of NARO enabled many more
persons within and out of Uganda to attend the
conference and gain knowledge. This increased

the visibility of NARO, Makerere University,
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other organising institutions sponsors. Twenty-
seven recommendations were made, but the most
critical include on: productivity enhancement
- Government, through ministries responsible
for finance and economic development,
should heighten investments in research and
development (R&D) as well as extension in the
national agricultural research and extension
systems (NARES) in order to achieve enhanced
and timely appropriate technology development,
dissemination and transfer to intended end-
users; enhancement of agricultural value chains
-MAAIF and the Ministry of Trade, Industry
and Cooperatives (MTIC) should collaboratively
establish post-harvest centres in various agro-
ecological zones. The centres should at least
have facilities for handling produce (including
perishables), training actors in all aspects of trade,
and creating market awareness for key commodity

value chains.

On enabling environment, MAAIF, Ministry of
Water and Environment and Uganda National
Bureau of Standards should strengthen capacity
for enforcement of regulations and standards
(including boosting the private sector self-
regulatory function) for use of chemical pesticides
(both in plants and animals), and disposal of
industrial waste in order to minimise trade of
products that do not conform to existing standards.
In addition, they should invest in effective
sensitisation of the public about the dangers of
mishandling chemicals pesticides and industrial
waste. Also, NITA-U and Ministry of ICT and
National Guidance and MAAIF should facilitate
and fast-track integration of ICT applications
along agriculture value chains. On minimising
climate change effects, MAAIF and MWE should
promote access and use of alternative energy
sources and strengthen enforcement of measures
for protection of fragile ecosystems against climate
change effects, among others.
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The Prime Minister Right Hon. Robinah Nabbanja ushered in
by the NARO Director General, Dr. Ambrose Agona, to officially
open the conference

d) Partnerships
NARO leveraged on partnerships to strengthen

technology development and promotion. During
the FY 2022/23, NARO signed MOUs with over 13

new partners to support research and technology

dissemination this includes;

i)

vi)

vii)

viii)

Korea Program for International Cooperation
in Agricultural Technology (KOPIA) for
strengthening vegetable seed systems.
KOICA for enhancing seed value chain for
key vegetable crops in Uganda.

USAID under FTF for
commercialization of several commodities

research and

(Banana, coffee, maize, beans, cassava, sweet
potato and indigenous chicken).

USTA for enhancing seed production and
supply in the country.

Breweries Companies on identifying varieties
suitable for brewing.

Bio-diversity International on up-scaling
Banana Biotechnologies and genetic diversity
and evolutionary plant breeding.

Movit product limited

University of Greenwich on cassava and
sweet potato post-harvest loss assessment in
Uganda.

Cultural and Religious institutions



X) Coca-Cola to identify suitable varieties and
prototypes for processing into beverage
products (millet, sorghum, mango purées and
concentrates).

xi)  Makerere and Kyambogo Universities on
development of affordable easy to use
aflatoxin testing kit.

xii) Doctors Choice on Marketing nutraceutical
starch extracted from the green banana.

xiii) NYUZI International Uganda Limited and
Nature Fusions Limited (AFROS &MO) on
Banana fibre value addition, to improve
efficiency in the production of high-quality
banana fibre for hair extension.

e) Knowledge, Information and Communication
Management

Publications - 176 Scientific publications in peer
reviewed journals, 20 IEC materials and 5 high-level
bulletins to update policy makers were produced as
summarized in table 1 and detailed in appendix 2.

Table 1: Summary of Scientific Publications in
Journals in the FY 2022/23

ID Institute Number
1. NaCRRI 47
2. NaCORI 10
3 NaFIRRI 16
4. NaFORRI 14
53 NaRL 32
6. NaLIRRI 15
7. NaSARRI 5
8. Abi ZARDI 9
9. Bulindi ZARDI 2
10. Buginyanya ZARDI 8
11. Kachwekano ZARDI 4
12. Mbarara ZARDI 7
13. Mukono ZARDI 5
14. Nabuin ZARDI 0
15. Ngetta ZARDI 0
16. Rwebitaba ZARDI 0

Total 176

TECHNOLOGY PROMOTION

Policies - Two (2) policy documents were
NARO
Management Policy to enhance knowledge

developed including Knowledge
management and NARO Partnership policy to

improve NARO engagements with stakeholders.

Uganda Journal of Agricultural Sciences - In
addition to publishing widely in international
journals, NARO manages the Uganda Journal of
Agricultural Sciences (UJAS).

The journal, which can be accessed, on https://
bit.ly/3EfuabN has attracted worldwide publicity
for NARO and Uganda at large. During the
FY 2022/23, UJAS Volume 19 issue No.1 was
published on line accessible via https://www.ajol.

info/index. php/ujas.

Harnessing ICT - NARO increased application
of ICT in facilitating exchange of information
policy
makers, agriculture development experts and

and experiences amongst farmers,
international organizations. This was achieved
through enhancing NARO’s digital platforms
including the corporate information hub, NARO
Website, quarterly digital newsletters, newspaper
supplements, electronic agricultural journals and

various mobile applications.

NARO developed a freshwater biodiversity
portal for Uganda, an atlas for the fishes of the
Lake Edward system, and a policy brief on the
status of fish stocks on lakes Edward and George.

Other Achievements - An online web-based
CABI resources platform was made available
for access by NARO scientists. A collaboration
with the Forum for Agricultural Research in
Africa (FARA) and ASARECA on knowledge
management especially in capacity building also
benefited a number of staff in the related field.
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CHAPTER 4

AGRICULTURAL RESEARCH STRENGTHENING

The focus in agricultural research institutional strengthening has been on human resource
development, financial resource mobilization, infrastructure development and securing land for

Agricultural research.

4.1 Human Resources Development

Following the cabinet resolution to retain NARO as
an entity and guidance to internally restructure for
efficiency, the Directorate of Human Resource (DHR)
worked with the Ministry of Public Service (MoPS) to
undertake the restructuring. Extensive consultations
were undertaken with NARO stakeholders including

staff, Top Policy Management and the Governing

Council. A new structure was subsequently
developed for approval by the MoPS. The new
structure proposed increasing NARO's staff ceiling
from 995 to 1,180. However, only 809 positions were

filled as detailed in Table 2.

Table 2: NARO staffing establishment by Institute as at 30t June, 2023

Institute Male Female Total
1. NAROSEC 42 35 77
2. NaCRRI 55 29 84
3. NARL 51 27 78
4. NaFIRRI 40 24 64
5. NaLIRRI 53 18 71
6. NaFORRI 33 25 58
7. NaSAARI 48 10 58
8. NaCORI 21 13 34
9. Nabuin 29 3 32
10. Abi ZARDI 26 5 31
11. Bulindi ZARDI 21 10 31
12. Buginyanya 23 7 30
13. Mbarara ZARDI 20 10 30
14. Mukono ZARDI 14 18 32
15. Kachwekano ZARDI 21 13 34
16. Ngetta ZARDI 26 8 34
17. Rwebitaba ZARDI 26 B 31

TOTAL 549 260 809
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AGRICULTURAL RESEARCH STRENGTHENING

Table 3: NARO staffing by category and gender as at 30th June 2023

S/N ‘ Staff category Male ‘ Female ‘ Total
1. Directors 19 3 22
2 Scientist 183 70 253
3. Technicians 127 54 181
4 Support Staff 220 133 353

Total 549 260 809

4.1.1 Salary Enhancement

NARO is committed towards improving the welfare of
staff through negotiating for staff salary enhancement.
During the FY 2022/23, salaries for 259 scientists and
177 technicians was enhanced resulting in an average
increment of 150% over the years. However, the
salaries for NARO scientists and technicians remained
below the approved pay structure by MoPS.

4.1.2 Staff registered to professional bodies

NARO supported several staff to subscribe to
their professional bodies including, Association of
Chartered Certified Accountants (3), East African
Law Society (1), Engineers Registration Board (2),
Human Resource Managers’ Association of Uganda
(16), Institute of Certified Public Accountants of
Uganda (10), Institute of Chartered Secretaries
and Administrators (1), Institute of Procurement
Professions of Uganda (19), Uganda Law Society (1)
and Federation of Uganda Employers (All staff).

4.1.3 Staff Performance management

To ensure efficient and effective staff, NARO keenly
manages staff performance through performance
planning, mid-tern performance reviews and annual
appraisal. Most of the staff performed above average
in FY 2022/23, 39% rated out standing, 36.1% rated

very good while the rest had satisfactory performance.

4.1.4 Recruitment and training

During the financial year 2022/23, NARO did not
conduct many recruitments. NARO filled the position
of Director General with Dr. Yona Baguma when the
contract of Dr. Ambrose Agona ended in April 2023.
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A total of thirteen (13) staff who enrolled for
PhD graduated in various disciplines including
agriculture, livestock, aquatic sciences, and animal
breeding. This increased the cumulative number
of PhDs in NARO to 131 (Male - 99, Female -
32). Two (2) staff graduated with Masters while
four (4) successfully completed Certified Public
(CPA)
trainings, 6 staff undertook administrative courses,

Accountants course. Under short-term
3 in human resource and career transformation and

21 in professional training for procurement officers.

In FY 2022/23, NARO experienced a staff turnover of
29 staff. Of these 13 were scientists, 4 technicians and
12 support staff. The main reasons for staff separation
(in the last ten years) are retirement, resignation mostly
occasioned by low salaries paid to NARO staff compared
to similar institutions like universities.

4.2 Financial Resource Mobilisation and
Management

The 3 major sources of funds for NARO are
Government of Uganda through budget allocation
to her vote 142, Non-Tax revenue and off-budget
projects. In FY 2022/23, NARO with support from
Council secured increase in allocation compared to
previous years. The budget under vote 142 increased
to 117.926 billion (bn) including Non-Tax Revenue
of 2.273bn compared to 110.607bn in 2021/22 while
the Off-budget project grants amounted to 59.713bn.
These and other sources were utilized efficiently
and enabled NARO to record the numerous

achievements contained in this report.



4.2.1 Budget Performance

AGRICULTURAL RESEARCH STRENGTHENING

Table 4: Summary of the Income and Expenditure against budget FY 2022/23

S/N Income and Expenditure FY 2021/22 FY 2022/23
UGX(Bn) UGX(Bn)

1. GoU Recurrent (Wage) 34.233 39.811
2. GoU Recurrent (Non-Wage) 24.603 29.396
3. GoU Development -1619 46.473 42.714
4. GoU Development -1560 5.000 5.861
5. Domestic Arrears 0.298 0.144

Total Budget, Vote 142 110.607 117.926

4.3 Securing Agricultural Research Land

NARO focused on protection of land through opening
boundaries, surveying, development of deed plans,
titling, fencing and mutual partnerships that promote
secure land use. During the year, 1,442 hectares were
surveyed and titled in Nabuin, Nyamigogo (1.7ha),
Maziba (1.7ha), Kalenjere, Amuria (12.5ha), Kumi and
Pallisa (8.7ha). Land measuring up to 30 hectares
was surveyed, titled and fenced in Aduku-kwania
(23.49) and Katakwi (4.98). At Serere, 690.2 ha were
(18.6ha), and Bukedea
(5.3ha) surveyed and titled. Nyabwishenya- Kisoro
(157.2ha), and Kibibimbiri- Kisoro (33.8ha) surveyed.

surveyed, Kaberamaido

4.4 Infrastructure Development
The research infrastructure improvement for the

FY 2022/23 focused mainly on construction and
rehabilitation of facilities, acquisition of equipment
and development of ICT infrastructure and systems
at selected institutes including NaLIRRI-Nakyesasa,
NaLIRRI-Maruzi, NAFIRRI, NaFIRRI-Kajjansi,
NARL-Namalere and Kigumba. The

infrastructure developed projects included new

physical

constructions and renovations. The key infrastructure

development achievements during the year were:

a) NaLIRRI-Nakyesasa - Contruction of calf-barn
with a capacity of holding 327 animals, Vaccine

research and production facility with a capacity

b)

f)

of producing six million doses of each vaccine
(Anti-tick vaccine, ASF and FMD vaccine),
Aflatoxin mitigant research and production
facility with a capacity of producing 10 tons
per hour, milk quality and processing platform
with holding capacity of 5000 liters of raw milk,
hay barn, water supply and reticulation, cattle
dip, fencing of grazing field, and diversion of
the access road from NaCCRI to NaLIRRI .
With a capacity of holding 136 tons was
completed, fencing and paddocking of 300
acres, construction of start-up structures
(toilets, residential wunits, stores, kitchen),
water supply and reticulation with a capacity
of supplying 120,000 litres per day, a 3-phase
electricity power line extension and reticulation
with a step-down transformer for home voltage
installed. Others include construction of 8 km
farm road.

NaFIRRI - A ship for research work was
acquired and located on Lake Albert to support
monitoring of the ecosystem.
NAFIRRI-Kajjansi - Renovation of a feed mill
and electrical works.

NARL - Construction of new administration
block as part of improving agricultural
engineering research facilities at Namalere.
Kigumba - Construction of 19,000 m3 water

reservoir.
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Completed Administration Block at NARL — Namalere (AEATREC).

8)

h)

AGRICULTURAL RESEARCH STRENGTHENING

ICT Infrastructure - NARO in partnership
with NITA-U, connectivity of
NARO Institutes to the National Backbone
Infrastructure. The NARO wide area network
(WAN) was enhanced and extended to NARL
(Kawanda and Namalere) and Abi, Mbarara,
Mukono and Ngetta ZARDIs. Assorted ICT

equipments including, laptops, multifunctional

increased

scanner, projector, intercom IP Phones, digital
camera, and printers were acquired and
deployed in the different institutes. Migration
of institutes to the Upgraded Local Area
Networks was initiated starting with Kajansi.

Web-based system development - A number
of software systems and applications were
acquired and installed. These included NARO
Website, NARO Information Hub and SESTO
Based Software for managing plant genetic
information at PGRC. Other systems developed
were NARO Wide Fleet Management and
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Human Resource management systems.
NITAU has provided server space to host the
developed systems. Some the systems can be
accessed on: community seed bank, www.csb.
naro.go.ug, Fleet Management Information
System, www.fleet.naro.go.ug, Ugandajournal of
Agri Sciences, www.journal.naro.go.ug, NARO

Information Hub, www.naroinfohub.naro.go.ug.

Following enactment of the Sugar Act, 2020,
NARO has been directed to establish a National
Sugar Research Institute (NSRI). During FY
2022/23, NARO constituted a task team to
among others conduct situation analysis to
understand the sugar industry, identify critical
Research and Development areas including
varieties grown, value addition, mechanization,
pests and diseases, and other production
constraints. A draft structure for the National
Research Institute was

Sugar developed

including human resources requirements.
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A modern fisheries research vessel (RV Angara) on Lake Albert to be used for undertaking fishery independent stock assessment
studies to inform management decisions for increased and sustainable fisheries production.
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CHAPTER 5

GOVERNANCE AND MANAGEMENT

NARO is governed by a Council while her PARIs are directly guided by Advisory Committees.
Regarding management, NARO is managed by TPM comprising mainly the Directors at
secretariat and Programme Leaders and other Senior staff at the PARI level. Both Council and
Management made enormous achievements during the FY 2022/23.

5.1 Council Achievements
During the first half of FY 2022/23, a new NARO

Governing Council (5"

NARO Council) was

inaugurated and inducted. In execution of its role

in providing oversight of implementation of the

organizational mandate and strategic plan, the Council

registered a number of achievements:

a)

b)

Approved NARO plan for strategic interventions
to boost food and animal feed security in the
country and conducted supervisory monitoring
visits to establish progress made in implementing
the plan at the various PARIs of this special
intervention to respond to the prevailing food
and animal feed shortages in the country.
Approved the Budget Framework Paper for FY
2023 /24, increment of staff salaries and the revised
salary structure as part of the staff retention
strategy (the salaries were increased to reach an
average of 64 % of the target pay for scientists).

g W ()

<)

d)

f)

8)

Recommended for appointment the new
Director General, Dr. Yona Baguma.

Approved a new organisational structure and
staff establishment and guided recruitment
and promotion of qualified and talented staff
for critical positions in NARO.

Reviewed and  approved  operational
framework (the NARO Work Plan and Budget
for FY 2023/24).

Approved guidelines to streamline processes
and improve management of research
including Guidelines for access and sharing
biological resources, Guidelines for submission
of candidate varieties for release to the National
Variety Release Committee.

Supported NARO Management in high level
stakeholder engagements and advocating for
additional resources for agricultural research.

This resulted in increase of the wage budget

Q

- _'j v . 4 ,ﬁ‘*

-

Hon. Bwino Fred Kyakulaga, Minister of State for Agnculture (front raw center) with the members of 5*" NARO Council. To his
right are, Rev. Dr. Susan Awino, Dr. Samuel Mugasi, Dr. William Olaho Mukani (Chairperson) and to his left are; Mr. George
Edward Onya, Ms. Akullo Sharon Atoo and Ms. Masika Kateeba Jolly. Behind raw (left-right): Mr. Katungisa Kenneth, Ms.
Nanvuma Rehema Wandera, Ms. Nankunda Olivia Mpuuga, Dr. Sylvester Dickson Baguma, Dr. Ambrose Agona (Out-going
Director General - NARO), Dr. Martin Patrick Ongol, Dr. John Wasige and Prof. James M. Kajete.
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GOVERNANCE AND MANAGEMENT

by UGX. 4.577 billion and allocation of UGX 60
billion for rolling out the anti-tick vaccine.
h)  Reviewed audit reports and provided advice
on internal controls and measures to mitigate
identified risks.
i) Identified areas for improvement of research
management at PARISs.

5.2 Advisory committees Achievements

PARI Advisory Committees are mandated to provide

technical guidance in the technology generation and

promotion process. They were able to register a number
of achievements:

a) Provided independent expert advice to their
institutes in identifying and prioritizing research
issuesand, contributed to the quality of theresearch
process and the research findings, regularly
reviewed work plans and progress reports and
made recommendations on technologies that
would enhance productivity in the zone.

b)  Advised PARIs on emerging research ideas and
opportunities and the research implications of a
range of strategic research management and policy
issues (e.g., collaborations with farmers; creation of
synergies with extension; scaling out partnerships
with more farmers to produce certified seed and
build their capacity through training; strengthen
partnerships with NGOs, Universities and other
organizations involved in Agriculture.

5.3 Management Achievements

In execution of the management role with support of the

Council and cooperation/ participation of the PARIs,

a) Management developed and implemented the
operational plans and steered the organisation to
achieve its objectives.

b)  Itcoordinated and implemented the programmes
and activities of the organisation.

V] Management negotiated for additional resources
for agricultural research through engagement
with key stakeholders including development
partners.

d)  Continued to maintain a high standing for NARO
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in terms of performance and compliance in the
face of Government and Development partners.

e) In compliance with the Public Finance
Management (PFM) Act 2015, Section 48, the
Directorate of Internal Audit ensured that sound
controls, risk management and governance
processes were effective and efficient.

NARO is regularly assessed by Government of Uganda
ministries and agencies including the Office of the Prime
Minister (OPM), Ministry of Finance Planning and
Economic Development (MoFPED), National Planning
Authority (NPA), Equal opportunities commission
(EOC), Office of the Auditor General and the Ministry
of Agriculture, Animal Industry and Fisheries (MAAIF).
i) Budget Monitoring and Accountability Unit
(BMAU) of MoFPED - NARO contributes to
the sub-programme of Agricultural production
and productivity. In FY 2022/23, BMAU rated
this sub-programme at 79.5% and NARO's
contribution as an entity at 80%.

i) National Planning Authority (NPA) - NPA
issues a Certificate of Compliance (CoC) each FY
to ensure that the National Budget comprising the
programme, MDA and Local Government (LG)
budgets focus on implementation of the National
Development Plans (NDPs) that are aimed at
achieving Vision 2040 and the programme/ MDA
specific interventions are aligned with the NDP
targets and results. NPA rated NARO's alignment
with National Development Agenda at 76.
1% for the strategic plan and 73.1% for annual
workplan and budget which were well above the
compliance thresh holds.

iiij Equal Opportunities Commission (EOC) -
EOC assesses compliance of Sectoral Budget
Framework Papers (BFPs) to gender and equity
provision. They further specify measures to be
taken to equalize opportunities for all, including
men, women, persons with disabilities and
other marginalized groups in the country. In the
FY 2022/23, the EOC rated the responsiveness
of NARO’s plan and budget in regard to



gender and equity at 76.6% and issued her the
compliance certificate which is a requirement for
the submission of the Ministrial Policy Statement
(MPS) to MoFPD for approval.

iv)  Assessment by MAAIF - MAAIF assesses
NARO'’s  research  progress  through
participation in weekly top management
meetings, supervisory visits and the annual

GOVERNANCE AND MANAGEMENT

Joint Sector Reviews (JSR). The JSR is a multi-
stakeholder forum for performance assessment,
budget and policy guidance. During the FY
2022/23 JSR, NARO'’s performance was rated
highly.

Office of the of Auditor General - NARO’s
annual accounts received unqualified opinion
from the Office of Auditor General.

An excerpt of the opinion of Auditor General of Uganda, on the National

Agricultural Research Organisation, FY 2022-2023

5.4 Management challenges

REPORT OF THE AUDITOR GENERAL
ON THE NATIONAL AGRICULTURAL RESEARCH ORGANISATION
FOR THE YEAR ENDED 30th JUNE, 2023

THE RT. HON SPEAKER OF PARLIAMENT
Opinion
| have audited the financial statements of the National Agrictultural Research Organisation (NARO), which
comprise the statement of financial position as at 30th June 2023, the statement of financial performance,
statement of changes in Equity and statement of cash flows, together with other accompanying statements,
including summary of significant accounting policies.

In my opinion, the accompanying financial statements of the National Agricultural Research Organisation for the
financial year ended 30th June 2023 are prepared, in all material respects, in accordance with section 51 of the
public Finance Management Act, 2015 (PFMA) and the financial Reporting Guide, 2018 (as ammended).

Basis for Opinion

| conducted my audit in accordance with International Standards of Supreme Audit Institutions (ISSAls). My
responsibilities under those standards are further described in the Auditors responsibilities for the Audit of
the Financial Statements Section of my report. | am independent of the Organisation in accordance with the
constitution of the Republic of Uganda 1995 (as amended), the National Audit Act, 2008, the International
Organisation Supreme Audit Institutions (INTOSAI) code of Ethics, The International Ethics Standard Board for
independence requirements applicable to performing audits of Financial Statements in Uganda. | have fulfilled
my other ethical responsibilities in accordance with the IESBA code, and in accordance with other ethical
requirements applicable to performing Audits in Uganda. | believe that the audit evidence i have obtained in
sufficient and appropriate to provide a basis for my.

b)  Continue lobbying for salary enhancement,
Key challenges experienced during the FY 2022/23 retention and motivation of human resources
included i) Limited budget for research and expansion to sustain the various product pipe lines and
of infrastructure, ii) Uncompetitive remuneration continue responding to emerging challenges.
for scientists, iii) Inadequate facilities and policy c) Securing accreditation of research facilities,
environment for scientific advancements, and iv) enhancing application of ICT in agricultural
pressure on the land for agricultural research. research and lobbying for passage of the

Biosafety law.

5.5 Focus areas moving forward d) Intensifying efforts on securing the agricultural

a) Securing sustainable funding for Agricultural
Research and Development.

research land.
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CHAPTER 6

PROFILES OF SELECTED PROJECTS

NARO has worked in close collaboration with several projects. In this report, we highlight some
profile and activities of the USAID-funded Feed the Future Agricultural Research Activity, the
Japanese-funded Promotion of Rice Development (PRiDe) Project Phase I, the Republic of South
Korea funded KOPIA Project and CABI International.

6.1 Feed the Future Agricultural Research Activity

The Feed the Future (FtF) Agricultural Research
Activity (ARA) is funded by USAID and implemented
by NARO. During the reporting period, the activity

made significant progress towards achievement of
its desired results where it continued to focus on
supporting technology development and incubation,
stakeholder engagements, staff capacity building,
infrastructural development and systems development
and strengthening to enhance commercialization of
NARO technologies and other research outputs.

a) Technology development and promotion

The Activity focused on improvement of prototypes
(resistant starch, fiber, natural food colorants, composite
flours, coffee-infused yoghurt, skin protection products and
the banana fiber extractor); orientation of the new National
Variety Release Committee to ensure that candidate
varieties submitted for release are promptly handled.

b) Industry engagement for technology
development

To increase private sector involvement in joint
incubation and market testing of NARO’s value-
added prototypes, the Activity engaged CEDO, Movit,
Jesa Farm Dairy, Kazire Health Products Limited,
SAWA, Uganda Breweries Limited (UBL), Nile
Breweries Limited, Doctor’s Choice, Nature Fusions
Limited and TEXFAD Limited) to jointly develop and
market-test selected technologies in preparation for
commercialization.

c) Capacity building

The Activity continued to support 21 students (6 PhD,
15 MSc) of which one (1) MSc student completed
and graduated. To enhance the institutional capacity
of NARO to commercialize her research outputs, it
facilitated training of 332 staff on communication
skills, gender integration and intellectual property
to build their capacity for development of market
demanded technologies. To strengthen systems for
commercialization of NARO'’s technologies, the
Activity built the capacity of NARO staff to be IP
conscious, supported follow up on production of early
generation seed and development of frameworks for
materials access and transfer.

d) Infrastructure development

To strengthen NARO's product incubation capacity,
the Activity acquired equipment for three (3) NARO
(FBA-NARL, NaCRRI
NaCORI) to support the generation of sufficient

incubation centers and
quantities of novel value-added products for

commercialization. Installation is still ongoing.

e) Systems strengthening

In a bid to build and strengthen systems for
commercialization of NARO’s technologies, the
Activity supported MAAIF to develop variety release
guidelines, orient the new NVRC members on the
variety release procedures and drafting of the NARO
plant variety replacement strategy.
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PROFILES OF SELECTED PROJECTS

It acquired 3 virtual conferencing facilities which
were installed at KaZARDI, NaSARRI and NARO
secretariat to enhance virtual activity implementation

at reduced operation costs.

f) Technologies, products and practices made
available for uptake

The Activity facilitated organoleptic testing of the
dehydrated precooked bean among a total of 20
potential individual users and roadside business
consumers in Rakai (10), Kyotera (8) and Masaka (2)
Districts to enhance its commercialisation.

Additionally, the Activity conducted shelf-life studies
of the precooked bean product and recommended
further improvements and standardization to meet
UNBS requirements in preparation for certification.
ARA supported formulation of two coffee byproducts
(Lotion and facial scrub) ready for commercialization.
Different production batches of the facial and body
scrub were subjected to accelerated shelf-life studies
and all passed UNBS regulatory requirements.
It supported NARO to undertake branding and
trademarking her products and NARO-NaSARRI to
sign an MOU with SOSPPA to develop nutrient-dense
value-added products for commercialization. The
ARA supported NARO to commercialize a number

of technologies.

___ gy

Some of the NARO Coffee lotion products ready for
commercialization.
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g) Increased private sector participation in
commercialization of research products

The Activity facilitated development of partnership
guidelines to operationalize the NARO Partnership
Policy 2021 and private sector participation in joint R&D,
market testing and scaling out of improved technologies.
The Activity promoted nine (9) CWD-r Robusta coffee
varieties (KR 1, 3-10) with private nursery operators
licensed by UCDA and NAROCASS 1 cassava variety.

Seedlings of Coffee wilt disease resistant KR varieties raised
by private nursery operators.

h) Enhanced NARO capacity for research and
commercialization of released technologies

To align current breeding processes with market
needs, the Activity conducted a profiling exercise
targeting seed companies, out-growers, agro-input
dealers, grain farmers, farmer groups, aggregators
and millers/processors to linking breeding efforts
with market needs.

i) Developed support infrastructure for
commercialization

The Activity acquired a coffee oil extractor to support
research on coffee oil for commercialization and
installed an incubator with a capacity of 4000 eggs to

enhance indigenous chicken breeding.

j) Commercialized technologies developed under
previous and ongoing research efforts

The Activity facilitated market studies on flavourants
and colorants, aflatoxin prevalence/incidence and

socio-economic effects.



These were aimed to validate technologies for
incubation, quantify demand, identify key private
sector interested in collaborating with NARO tojointly
incubate these technologies and assess regulatory
and policy challenges for commercialization.

k) Mechanization Needs and Feasibility
Assessment study

The study revealed low levels of mechanization
(estimated at less than 10%), and numerous missing
potentially beneficial low-cost technologies to
smallholder farmers of which 50% can be reverse-
engineered. The capacity and capability of the local
fabrication industry are however limited hence
the need for support. The study further revealed
the need to promote the ready agro-machinery
developed by research and other private sector actors
for uptake and multiplication by the private sector
since government efforts to promote the technologies

have largely been less effective.

1) Market Analysis of Agro-input Dealers’
Preferences for NARO seed varieties

In order to monitor performance of NARO's
commercialized varieties, a study that targeted agro-
input dealers was conducted in 28 Districts. This
study captured gaps and issues to be addressed by
research and seed companies including reduction
of counterfeit seed and timely delivery of quality
Early Generation Seed to meet the demand. The
study revealed that NARO crop varieties, UH 5354

PROFILES OF SELECTED PROJECTS

(Bazooka), Longe10H and Longe 5 are the most traded
varieties across all regions. However, these varieties
face stiff competition from imported hybrids from
Kenya such as DK series. The study further revealed
that some licensed varieties such as Longe 11H,
NAROBEAN 7, NAMCHE 1 and 2, and Red beauty
were not available on the market probably because
they have not been promoted by the companies
licensed to commercialize them. These finding will
help NARO to refocus its breeding pipelines.

m) Strengthened systems and processes for
commercialization of newly developed and
existing products

The Activity worked with partners on strengthening
of systems to enable effective commercialization of
NARO technologies including operationalization
of the MAAIF online seed tracking and traceability
system. Together with IAM, it engaged Uganda Fruits
and Vegetable Exporters and Producers (UFVEP)
to interest them to participate in incubation of the
Nanofilms for preservation of fresh peeled bananas
prior to market testing. To establish, foster and
promote research and development collaboration
for purposes of advancing agricultural productivity
under UBL's local sourcing programme, the Activity
engaged UBL to provide USD 23,116 to NARO to
support evaluation and registration of two (2) barley
varieties (Aliciana and Grace). The ARA continued to
facility development of key frameworks to support
commercialization.

6.2 PRiDe Project, Phase 2

NARO has collaborated with Japan International
Cooperation Agency (JICA) to implement the Promotion
of Rice Development Project Phase 2 (PRiDe 1I) from
April 2019 to March 2024 which was initiated in response
to Uganda’s high demand for rice due to changing
food preferences, young population and increasing
urbanization. The Project aimed to enhance rice
productivity and quality by focusing on four key outputs:
improving technology capacities at research institutions,

strengthening training and planning capacities, enhancing
seed production, and disseminating technologies through
the “Musomesa” Field Schools. In 2019, rice production
in Uganda amounted to 166,000 tons, marking a decline
compared to the previous three years. The average rice
production volume from 2016 to 2019 stood at 192,213 tons.
However, there was a significant surge in rice production
in 2020 and 2021, with an average production volume of
338,142 tons during these two years.
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Table 5: Annual National Rice Production Volume (tons)

m 2016 2017 2018 2019 2020 2021 2022

Production | Tons FAOSTAT 214,910

188,674

199,266 | 166,000 |373,000 |727,120 | 730,000

Production | Tons UBOS 214,910

188,674

199,266 | 166,000 |373,000 | 727,120 | 730,000

Access to FAOSTAT in June 2023. UBOS: Uganda Bureau of Statistics

6.2.1 Rice Research Development

a) Enhancing High-Quality Seed Production

The importance of high-quality seeds in ensuring optimal
crop productivity cannot be overstated. The project
has been key in conserving and managing the genetic
resources of registered and purified local rice varieties
at NaCRRI. These resources have been systematically
multiplied to produce high-quality seeds, whereby
over 70 tons of Pre-basic and Basic rice seeds have
been produced, marking a significant achievement. The
establishment of a sustainable, high-quality rice seed
multiplication system at NaCRRI and targeted Zonal
Agricultural Research and Development Institutes
(ZARDISs) serves as a pivotal step in supplying premium
rice seeds to various stakeholders. This is operational
at NaCRRI by using the Income Generation System
(IGS) in partnership with NARO Holdings Limited

LB

] Needs

re DX

Agrlc

Radio training

Musomesa Fﬁd School
(MFS)

G PRiDe

Approach to Research - Extension- Farmer linkage
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Training of Trainer (TOT)

(NHL). In Uganda, the accessibility of quality rice seeds
remains limited, driving a widespread demand for the
establishment of a robust seed supply system. Moving
forward, the Project's focus will be on supporting
initiatives that expand the reach of high-quality rice
seeds to a broader base of farmers. This entails exploring
mechanisms such as Quality Declared Seed (QDS) sales
by farmer groups, facilitated by simple field inspections.

b) Empowering Farmers Through Innovative
Outreach

Significant strides have been made in supporting
farmers through innovative outreach initiatives, such
as Training of Trainers (TOT), Training of Farmers
(TOF), and the promotion of the Musomesa Field
School (MFS) - a farmer-to-farmer extension approach.
The transformative impact of the Musomesa Field

School (MFS) in revitalizing farmer-to-farmer

Needs oriented
Research

E Implementing
Experiment

A%

veloping technology
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MUSOMESA FIELD SCHOOL APPROACH

i@)

NARO

Training of Trainers
@Research institute

Inviting extension officer and
key-farmers to the institute for
rice cultivation training.

established.

extension through fostering research-extension
linkages was captured at the end of the project
evaluation report. In close collaboration with NARO
Institutes, the project has successfully established 75
Musomesa Field Schools (MFS) across the country in
its efforts to disseminate improved rice cultivation
technologies within local communities. Through
intensive seasonal technical workshops, a total of
2,431 Musomesa have been certified, empowering
them to serve as ambassadors for innovation and
knowledge dissemination. This approach equips
farmers with practical skills and fosters a culture of
knowledge-sharing and collaboration whereby they

become agents of change within their communities.

6.2.2 General research activities

a) Improving capacities for rice production and
technology development for NaCRRI and priority
ZARDIs

The project has prepared 11 field research reports

Mother demo

Practical seasonal training
@ Mother demo

MFS mother demonstration sites are

The technical instructors for the
training are not AOs, but keyfarmer
who participated in the TOT.

Rice MUSOMESA

(Farmer instructor)

o %L' _
Mol A "

il

Baby demo

el ,”:‘ 6 AR ] A.
Farmer to Farmer extension
@Baby demo

Farmers who participated in the
training at the Mother Demo Site
will be registered as new Musomesa
and will set up baby demo sites in
their communities.

for experiments conducted at NaCRRI and the final
report preparation has been completed. Currently,
Abi ZARDI, Buginyanya ZARDI (lkulwe Station),
and Rwebitaba ZARDI are preparing a report for each
institute. Bulindi ZARDI completed a report and is
preparing one more report. The title of the research
topics included breeding, agronomy, soil health,
pathology, expected report completion period, and
research target area or zone are shown in the project
completion report.

b) Maintenance of breeder seeds of 15 rice
varieties at NaCRRI

At NaCRRI, the project maintains the following 22 rice
varieties as breeder seed:1) WITA9, 2) NERICA6, 3)
NARORICEL, 4) NARORICE?, 5) K85, 6) K34,7) K38, 8)
K98, 9) Supa (Soroti), 10) Sup (unknown), 11) NERICA1,
12) NERICA4, 13) NERICA10, 14) NARIC1, 15) NARIC2,
16) Suparical, 17) NamChe3, 18) NamChe5, 19)
‘Yumenohatamochi, 20) Buyu, 21) Benenego, and 22) TXD.
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ACHIEVEMENTS OF MFS APPROACH

v High adoption of recommendation technologies

* improved varieties and production techniques
v Increase in the production per acreage planted

v Enabled access to quality rice seed

v Enhanced the role of the extension officers. MFS attracts and engages many
farmers within a short period

Mother Demo-site
-H -HL-
96%

increased

Musomesa neighbors
(Farmer)

oo | 4
i)

63% .

increased

Baby Demo-site

64%

increased

Productivity

___ gy

c) Development of 3 promising lines for new
variety registration and releases

i) Fixation of progeny lines of PRIDE1 (cross
combination line of NERICA4 and WITAY) at
generation: PRIDE1 was developed from a cross
between NERICA4 and WITAY. These parental
varieties are both moderately resistant to RYMYV,
and a few F, plants showed higher resistance to
RYMV. Three seasons of National performance trials
of ‘PRIDE1" have been conducted at 7 locations
across the country: NaCRRI-Namulonge, Ikulwe
Station (Buginyanya ZARDI), Kamenyamigo Station
(Mukono ZARDI), Ngetta ZARDI and Irrigation
Schemes (Olweny, Tochi, and Doho).

The yield potential of “‘PRIDE1” is as good as other
varieties and therefore can be an effective variety
in areas where RYMV is frequent. Preparations are
currently underway for variety registration under the
National Varietal Release Council in 2024.
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ii) Selection of Basmati 370/GIGANTE Backcross lines
(B4F9) for agronomic traits and field performance
Basmati 370 has very good eating and cooking
characteristics with long grain and aroma, it is highly
evaluated in the international market butitis susceptible
to Rice Yellow Mottle Virus (RYMV). To introduce the
RYMV resistance gene to Basmati 370, it was crossed
with Gigante, a highly resistant variety to the disease.

Four lines have been selected from 85 lines and five
individuals have been selected from each selected line.
Of the four selection lines, two had slender-shaped
grains (lines 7 and 17), one had medium-shaped grains
(line 48) and the other had large-shaped grains (line 70).
The line number has reduced tremendously from 85 to
25 lines for the next season.

iii) Selection of SUPA/GIGANTE Backcross lines (B,F’
and B'F°) for agronomic trait and field performance:
Supa is a large grain and aromatic rice variety with very
good cooking and eating characteristics that is highly



evaluated in the market in Uganda but susceptible to
Rice Yellow Mottle Virus (RYMV). This variety was
improved by crossing it with Gigante a highly resistant
variety to the disease. Observation of individual lines
of B,F, and B F, for uniformity in terms of height and
maturity have been made twice. Some B F, lines have
shown potential and have been selected although not
yet matured. On the other hand, since B,F, lines are the
early maturing lines, four lines (Line 76, 80, 81 and 82)

have been selected due to earliness and harvesting.

The project also developed DNA markers for the
rymvl-2 gene using a molecular biological approach.
As a result, a new rymvl-2 DNA marker has been
successfully developed. Subsequently, backcross lines
were generated for several other varieties besides
the Supa and Basmati backcross lines, confirming the
validity of this DNA marker. The combination of the
use of DNA markers and accurate virus inoculation
screening established by the project will open up the
possibility of introducing the rymuvl-2 resistance gene
into a variety of superior varieties. In addition, by
using backcrossed strains of Spa and Basmati instead
of Gigante as the gene source, it is expected that not
only the RYMV resistance gene but also the good taste
factor will have a positive influence on the progeny. It is
hoped that this will lead to the development of RYMV

Table 6: Counterpart Personnel Trained in Japan

PROFILES OF SELECTED PROJECTS

resistance breeding in Uganda in the future.

d) Improvement of zonal training curricula and
materials to incorporate field research/experiment
outputs.

NaCRRI and target ZARDIs collected data from
research experiments including monthly trials and
on-farm trials at MFS demo sites for revising training
curricula and materials. The training curricula and
materials have been revised after the implementation of
the training reflecting the research results. In addition,
the compilation of the training syllabus for Training of
Trainers courses is underway with the initiative of the
Training Unit of NaCRRL

e) Counterpart Personnel Training Overseas

Collaborative efforts with JICA have enabled young
researchers from NARO to pursue advanced studies in
Japan, including Master’s and PhD programs, alongside
short training courses under the JICA scholarship
program. Two NARO scientists have completed studies
in Japan while several personnel have participated in
short training courses. By nurturing talent, facilitating
knowledge exchange, and fostering collaboration, JICA
is playing a significant role in driving Uganda’s rice
industry.

No. ‘ Name ‘ NARO Institute ‘ Course Category

1. Emmanuel Odama Abi ZARDI PhD

2. Peter Ssenyonga Rwebitaba ZARDI | Masters

3. Jonah Ssemwogerere NaCRRI Rainfed Rice Cultivation, Seed Production and Variety
Selection Techniques

4. Solome Nakigaya NaCRRI Development of core Agricultural Research for the
Promotion of Rice Production in Sub-Saharan Africa

4. Samason Ojok NaCRRI Development of core Agricultural Research for the
Promotion of Rice Production in Sub-Saharan Africa

5 Morish Obura NaCRRI Development of core Agricultural Research for the
Promotion of Rice Production in Sub-Saharan Africa

6. Zainah Kampi NaCRRI Rainfed Rice Cultivation, Seed Production and Variety
Selection Techniques
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6.3 Kopia Uganda achievements

6.3.1 Citrus Model Village Project

Project Title

Establishment of Citrus Management Technology
Demonstration Sites, Market Development and
Model Village Delivery Pathway in Teso, Uganda

Project location

Teso (Soroti, Kumi and Ngora districts)

Project objectives:

. To promote and increase adoption of citrus
pest and disease management practices and
techniques by 160 farmers in Soroti, Kumi,

and water management practices by 300 citrus
farmers, and

. To increase marketing volumes of citrus fruits
from Teso as a result of improved citrus fruit
quality, safety and a developed market system
including pack house, storage and value
addition through cottage processing

Project Achievements

a) Adoption of citrus pest and disease, and soil
moisture and fertility management technologies
by the citrus farmers

Over 1000 farmers were trained on adopted pest and
disease, and soil moisture and fertility management

Ngora and Kalaki districts technologies.
. Increased adoption of integrated soil fertility
1,200
1,069
= 1,000
o
c
‘S 800
5
d
] 600
£ 350
2 400 253
. ma B =
Soil moisture Citrus Pest and disease Value addition Group leadershipOutreach to non- Total
and fertility production management  and cottage and projecct  project farmers
management technologies processing sustainability

Knowledge package

Number of farmers trained in 2023.

b) Increase in farmers' yield, income and
livelihoods

i) Citrus yield

Farmers annual yield increased greatly by 210%
in the first year (2021) and continued to increase
by 194% in the second year of the project. In 2023,
in first season alone, the citrus yield in first season

(April-June) alone was 32tons, two times more than
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the baseline yield. After compilation of the second
harvest season (August to February data, the annual
yield is expected to increase much more than the
annual yield for 2022.

ii) Farmers’ income

On the other hand, the citrus farmers’” annual income



increased by 208% between 2020 and 2021, and 32.7%
between 2021 and 2022. In 2023, in first season alone,
the average income earned in the first season hectare
(April-June) alone was USD 2846, more than thrice
the baseline yield. This income is expected to be even
higher after obtaining the annual average income
earned by the citrus farmers participating in the

project.

c) Technology development

Fertilizer quantities for citrus production in Teso
were established.

d) Citrus value addition

Farmers were taught how to add value to citrus fruits

through products such as Juices and Marmalades.

w!‘w |

Farmers display their value-added citrus fruit products
(Juices and Marmalades).

e) Support to farmers
Farmers were supported with fertilizers, pesticides,
ladders and street light, solar and other farm tools.

PROFILES OF SELECTED PROJECTS

Farmers receiving fertilizers, pesticides, ladders, street light
solar and other farm tools.

6.3.2 Rice Demonstration Project
Project Title

Farmhouse demonstration and distribution of high-
yielding aromatic rice and cultivation technology in
Uganda

Project Location

Olweny-Lira and Doho-Butaleja district

Project objectives

The project aims to promote improved aromatic/

high-yielding rice and cultivation technologies to

enhance on-farm productivity and enhance the
household income of smallholder farmers in Uganda.

The specific project objectives are to:

i) Increase in the number of demonstrations of
improved high-yielding rice varieties in Olweny
and Doho from 70 to 100, with an associated area
expansion from 80 to 110 hectares in 2023 and 2024,
respectively.

ii)  Expanding the number of farms transplanted with
the Korean transplant line from 60 in 2023 to 100 in
2024 and a corresponding increase in area by 75 in
2023 and 100 in 2024.

iii)  Train 700 rice farmers in Butaleja (Doho) and Lira
(Olweny) in improved rice varieties and advanced
rice farming techniques (train 200 farmers in 2023
and 500 in 2024).

iv)  Increase aromatic rice production in eastern and
northern Uganda, where most rice is produced by
more than 30%.
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v)  Increase the household income of target rice
farmers in eastern and northern Uganda by at
least 20%.

Project Achievements

a) Release of a new aromatic rice variety,
KAFACI-39
KAFACI-39, a flagship rice variety for this project,

was released and registered for cultivation by
farmers in Uganda on July 12, 2023 as UKAFACI-39.
UKAFACI-39 is high yielding (see image below) and
matures earliest of all rice varieties currently being

grown.

Y5,
% NARORICE-1 [

B UkaFACI39

b) Aromatic rice seed production and distribution
to farmers

A total of 15 tons of aromatic rice seed including
NARO-Rice 1 and KAFACI 39 were produced. Of
these, 7.2 tons of seed was distributed to rice farmers
in Doho and Butaleja districts.

Seed Distribution exercise in Doho presided by KOPIA
Uganda Director, Dr. Park Taeseon
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c) Donation of rice production equipment and
agro-inputs to farmers

Rice farmers have been faced with a huge problem
of performing all rice production activities manually,
which has been inefficient and labour intensive.
Therefore, some equipment was donated to the rice
farmers to ease the rice production process. Four
male youth were also trained to operate and maintain
the equipment.

In addition, fertilizers were also donated to the
farmers to improve the yield of rice seed produced.

Table 7. Donations given to farmers between
January and June 2023

1. Hydro-tiller 1 piece

2. Threshing machines 6 pieces

3. Tricycle (Tuk tuk) 1 piece

3. NPK fertilizer (50kg bags) 276 pieces
4. DAP fertilizer (50kg bags) 13 pieces

KOPIA Uganda donated threshing machines to a farmer
group in Doho. The projects also donated hydro-tillers and
fertilizers.

d) Improvement of farmers' knowledge on rice
cultivation technologies

200 farmers were trained on good agronomic practices
for rice cultivation including pest and disease
management, water management through proper

bunding and irrigation, soil nutrient management,



weed management, nursery set up and production of

high quality seed and care and maintenance of the

rice cultivation equipment

Farmers in the Olweny irrigation scheme were trained on
how best to set up and manage rice nurseries.

e) Promotion of the rice project at the
International Symposium on Seeds in Senegal
and the 2023 Global Agricultural ODA Forum in
Accra Ghana

The rice project team leaders participated in the
International Symposium on Rice Seeds for Africa
from February 17* to 18" in Dakar, Senegal. The
aim of the meeting was to exchange opinions on the
rice production situation in Africa and Korea and to
develop a plan to improve rice production in selected
African countries.

The meeting decided that the seed production plan
would be piloted in 7 African countries in Gambia,
Ghana, Guinea, Guinea-Bissau, Kenya, Senegal,
and Uganda. The teams were tasked with assessing
their national capacities (land availability, human
and infrastructure capacities) for the success of the

initiative ahead of a follow-up meeting in June 2023.

We also participated in the 2023 Global Agricultural
ODA Forum Organized by the Ministry of Agriculture,
Food and Rural Affairs, Republic of Korea in Acrra,

PROFILES OF SELECTED PROJECTS

Presenters at the Global Agricultual ODA Forum in Acrra
Ghana, including Dr. Park Taeseon, Director KOPIA Uganda.

6.3.3 Potato Demonstration Project

Project Title

Enhancing household income through supplying and
cultivation technology of high quality and yielding
potato in Uganda.

Project location

Kigezi and Rwenzori sub regions.

Project objectives

The main goal of the project was to Increase the yield
and income of farmers by supplying high quality and
yielding NAROPOT1 potato.

To achieve this, the project specifically targeted to;

i) Increase access to quality seed potato through
supporting the NARO institutes to improve
their capacity for production of quality seed.

ii)  Enhancing seed availability of high yielding
varieties.

iii) Conducting demonstrations regarding the use
improved varieties such as “NAROPOT 1” for

improved productivity and household income.

Project Achievements

i) Increase in quality potato tissue culture plantlets
from 30,000 in 2022 to 36,000

ii)  Increase in supply of quality seed from to over
500MT
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iii) Increase in potato farmers’ average annual
household income from USD 3,435 to USD 5,573

Harvesting of quality seed from high yielding NAROPOT 1
potato variety for scaling.

iv)  Introduction of the polyvinyl Mulching
technology

V) Construction of 2 screen houses

One of the newly constructed screen houses under the
Potato Demonstration Project.

- s b

=3

The Right Hon. Robinah Nabbanja intently listening to the contribution of CABI Africa to Uganda, as presented by Ms. Christine

Alokit.

PlantwisePlus - Uganda

Uganda was one of the six focus countries for
CABI's PlantwisePlus programme, which aimed to
empower farmers to produce more food using safer
and sustainable crop production practices, thereby
improving food security and rural livelihoods. Work
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began in Uganda during the three-year (2021-2023)
proof-of-concept phase of the programme, and will
continue during the scaleout phase from 2024 to 2030.
The following activities have been undertaken in
Uganda under the three program pathways:



Pest preparedness: In Uganda, work was done
to identify the status of the papaya mealybug
and deploy potential early response solutions to
control this invasive species, including biological
control options. Under the programme, CABI
also developed an evidence note for wheat
stem rust to guide investment in managing
the disease. Finally, PlantwisePlus delivered
training to the Ministry of Agriculture, Animal
Industry and Fisheries (MAAIF) National Plant
Protection Office staff on horizon scanning and

pest risk analysis.

Pesticide risk reduction: Upon government
approval for a biological control solution to
papaya mealybug PlantwisePlus delivered
training and guidance to build capacity on
rearing and releasing a specific parasitoid. The
parasitoid initial release in farmers’ fields was
done in the districts of Mukono and Kayunga.
The performance of the biological control
solution will be assessed in 2024. PlantwisePlus
also built the capacity of agro-input dealers to
provide advice to farmers based on integrated
pest management principles, and lower-risk
plant protection products to improve their
knowledge in serving farmers.

The
engagements with the NPPO to address

capacity building follows various

existing agro-input dealers’ knowledge
gaps. This led to the co-development of a
training manual on IPM and lower-risk plant
protection products with the MAAIF, and
Makerere University (certification body). The
training manual was used by CABI to train
the NPPO staff/Inspectors as trainers, who
then delivered pilot training for agro-dealers
for improvement. In collaboration with NPPO,
a consumer survey was conducted to assess
consumer perceptions and knowledge of

food safety risks. PlantwisePlus will use this

NARO
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information to inform future stakeholder and
policy engagements, and when developing
future strategic communication activities on

pesticide risk reduction.

this
PlantwisePlus continued to enable access to

iii) Farmer advisory: Under pathway,
digital decision support tools to stakeholders in
Uganda and train young people as Agri service
providers. The programme also continued to

support plant clinics in the country with fact

sheets.

6.4.1 Pest preparedness pathway

Investigating the impact of papaya mealybug
and the potential for non-chemical solutions

The papaya mealybug (Paracoccus marginatus) is an
invasive species in Uganda and several other African
countries. This sucking pest causes economic damage
to papaya fruits, vegetables, and ornamental plants.
Farmers started observing this pest between 2017 and
2019 with more than 80% perceiving it as a serious
pest. Field assessments undertaken in 2022 in central,
eastern and northern Uganda confirmed that several
crops were affected by papaya mealybug, which can
cause crop losses of 70 to 100%.

The economic impact is severe. Before the pest

invaded, farmers obtained UGX 6-8 million/acre
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each season (£1,800), compared to UGX 1 million/
acre or less each season (£230) each season since the
invasion. Pesticide sprays were the most common
management practices though farmers reported that
they were ineffective, an issue which is in part due
to the mealybug’s waxy covering. This contributed
to the government’s decision to deploy biological
control methods including using parasitoids and
sanitation practices.

Another contributing factor was the positive results
obtained in the classical biological control of the
papaya mealybug in Kenya. There, where parasitism
rates were up to 73%, and a significant decline in
mealybug populations and damage was observed
less than 2 years after the first releases, with 78% of
farmers reducing the use of their chemical pesticides

on papaya as a result.

Uganda, therefore, requested that PlantwisePlus
apply the same biological control method in the
country. PlantwisePlus supported the submission of
importation and release permits for the parasitoid
Acerophagus papayae in Uganda, which were
obtained in 2023.

Evidence note on wheat stem rust

PlantwisePlus produced an evidence note on the
Ug99 strain of wheat stem rust fungus in Uganda.
The evidence note study showed that wheat has
become an important crop in Sub- Saharan Africa,
with urbanisation and increasing population as the
driving factors.

However, there is a growing gap between production
and demand. Stem rust re-emerged with its strain
Ug99 in 1998, known to attack over 90% of the
then-released varieties of wheat worldwide. Ug99
is multifaceted and requires multidisciplinary and
multipronged approaches to controlling it. Key to
its sustainable management in the long term is the

breeding and promotion of utilisation of high-yielding
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Ug99-resistant varieties. The evidence suggests that
supporting farmers to adopt Ug99-resistant varieties
concurrently with training on appropriate agronomic
technologies will be necessary to control the fungus.
PlantwisePlus is exploring how to support farmers to

achieve sustainable management of this disease.

i ‘
Symptoms of wheat stem rust.

Horizon Scanning and Pest Risk Analysis

As part of a broad-based initiative to address the plant
protection needs of the Eastern African countries,
PlantwisePlus
programme on Pest Risk Analysis (PRA) to experts

delivered a practical training
drawn from the region’s National Plant Protection

Organizations (NPPO), including Uganda.

The training is part of a bid to establish a regional
approach to pest risks and focused on early warning,
preparedness, and response systems for regional
plant pest risk reduction and mitigation. Practical
sessions on the PRA process, the CABI Crop Protection
Compendium, which gathers pest information, and
the Horizon Scanning Tool, which assists countries
to identify priority pest candidates for regulation are

being scaled out in Uganda.



A total of 16 NARO scientists received training in
2022 comprising three females and 13 males selected
from the different NARO institutes across the country.
The participants included entomologists, breeders,
agroforestry scientists, and plant pathologists.
Although some participants were familiar with the
PRA process and associated ISPM, CABI CPC PRA
tools, others were not familiar with the PRA process
and the support tools.

6.4.2 Pesticide risk reduction pathway Biological
control of the invasive papaya mealybug

PlantwisePlus supported the establishment of a
rearing facility in the quarantine facility of the
National Agricultural Research Laboratories, (NARL)
in Kawanda, using parasitoids from the main culture
at the CABI quarantine facility in Nairobi. Scientists
from NARL visited Muguga in Kenya for CABI
training in the production of A. papayae and a follow-
up training course was held in Uganda in November
2023.

The first two small-scale field releases were made in
late 2023 with more than 10,000 mummies released.
Largescale releases are planned for 2024, along with
the first assessment of establishment, parasitism rates,
impact on the papaya mealybug, papaya production
and whether pesticide use has been reduced.

Papaya on a farm infected with papaya mealybug.
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Enhanced capacity among agro-input dealers on
integrated pest management and pesticide risk
reduction

In Uganda, there is a clear gap in existing mandatory
training for agro-input dealers regarding knowledge
of and use of lower-risk plant protection products,
especially those that were regarded as bioprotection
or biological-based products based on a large
PlantwisePlus-led survey in 2021 examining the
regulatory frameworks that govern operating
environments for agro-input dealers found significant
differences between countries in the mandatory
requirements for the licensing or certification (hereafter
referred to simply as certification) of agor-input
dealers. It also revealed that voluntary certification
schemes for agro-input dealers are extremely rare. In
general, agro-input dealers receive minimal training
and post-certification support. This raises a risk about
the quality of the service they are providing to farmers
who, in many cases, see the agro-input dealers as one

of the only sources of advice.

PlantwisePlus facilitated several workshops in
Kampala with partners including MAAIF, Makerere
University (certification body), and NARO co-
developed a training manual and training curricula.
NAROscientists participated in the workshop toreview
the draft manual. Following a successful Training of
Trainers (ToT) workshop, the programme team carried
out a pilot phase training for 30 prospective agro-input
dealers. The training component around lower-risk
plant protection products was well received by both
trainees and trainers. There is a clear interest in further
content development from MAAIF.

6.4.3 Farmer Advisory Pathway

Twenty-five (25) (6 female, 19 male) NARO scientists
received training in 2022 in plant pests and diseases
diagnosis, operation of plant clinics, and giving a
good recommendation. These join the pool of plant
doctor trainers that include staff from MAAIF and
selected academic institutions to offer extension staff

plant doctor training in the country.
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PICTORIAL: EVENTS
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USAID Mission Team led by Richard Nelson appreciates Rt. Hon. Robinah Nabbanja tours the NARO stall during
results from USAID's investments in agricultural research. Public Service day held at Kololo Independence Grounds.
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Japanese International Cooperation Agency (JICA) ARD NARO signing an MoU with Farm Radio International to
Special Advisor, Dr. Shuichi Asanuma visit to NARO. enhancing dissemination of research technologies.

MoU signing between NARO and Family TV for MOU signing between NARO and COFIA Uganda on
dissemination of information and public engagement. agricultural knowledge and technology transfer.
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Uganda Breweries's Managing Director, Mr. Andrew Kilozo  Seeds of Gold Farm Clinics held at KaZARDI,
courtesy call to NARO. NgettaZARDI, Mbarara ZARDI and Kajjansi ARDC.

Hon. Frank Tumwebaze administers the first anti-tick NARO exhibition at the Agriculture Ministers Conference
vaccine during the launch of the final field trials. in Munyonyo organized by ASARECA.

Farewell dinner for the outgoing DG, Dr. Ambrose Agona Dr. Ambrose Agona hands over to the incoming Director
at the Speke Resort Munyonyo. General, Dr. Yona Baguma.
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PICTORIAL: EVENT

Chocolate tasting by experts from Belgium and Uganda Namirembe Diocese's Bishop Kityo Luwalira and his team

to enhance information sharing on cocoa research and having a guided study tour of livestock technologies.

innovations.

?‘L—it ' — — i( KA
E : li |

NACORI Scientist sharing with US mission team NARO breeders and eminent scientists were recognized for
technologies being upscaled for economic growth. their outstanding contribution towards food security.
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Minister of Finance, Hon. Matia Kasaija, gets firsthand Delegates during the launch of the One CGIAR Centre.
experience of the work being done by NARO.
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Farmers being exposed to urban agriculture technologies  Launch of the Eyok Maret campaign to intensify

during the Harvest Money Expo. promotion of Iron-Rich beans consumption and
production in Karamoja with support from USAID.

Swedish Ambassador to Uganda, H.E. Maria Hankasson, MoU signing between NARO and Church of Uganda
familiarisation visit to NARO. on enhancing promotion and adoption of agricultural
technologies.

Members of Parliament from Northern Uganda on a Rt. Hon. Robinah Nabbanja touring NARO stalls during the

learning visit to NARO. National World Fisheries Day celebrations.
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Launch of Feed the Future initiative to move research
products off the shelf to the market by commercializing 8
commodities along the value chain.

PS/ST, Ramathan Ggoobi durina a guided tour of the
livestock vaccine facility at NaLIRRI - Nakyesasa.

Committee of Parliament on Agriculture, Animal Industry
and Fisheries during their oversight visit to Ngetta ZARDI.
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Hon Grace Kwiyucwiny commissioning Agro-hub
Supermarket and Farmer Learning Centre in Gulu.
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Sneak peek into the 3rd NAROMAK biennial conference
at Speke Resort, Munyonyo.
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Members of the 5th NARO Governing Council monitoring
maize and soybean seed multiplication fields.
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NARO staff participating in a capacity building activity on
Communication, Knowledge Management, M&E for impact.

PICTORIAL: EVENT

NAROC

Dr Kassim Sadik took part in the UBL Farmers'
Symposium on the role and impact of agriculture.

Members of top management receiving Hon. Frank
Tumwebaze during his maiden visit to NARO.

Launching the Uganda Value Chain Capacity for Key
Crops (VegeSeed Project). The project is funded by the
Korean Embassy.

NARO volleyball teams participate in the Entebbe
Corporate Sports Gala.

Hon. Fred Bwino presiding over the handover ceremony
of Outgoing Chairperson Governing Council, Prof. Joseph
Obua to Dr. William Olaho Mukami.
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Details

he National Agricultural Research Organisation (NARO) ir
quality assurance and stewardshi
the following seed companies are the only ones currently authorized to produce certified seed from NARO plant varieties as of 30th August, 2023.

of allocated plant varieties by r

published in same way.

of seed to the end-users, seed companies that fulfilled requirements signed license agreements. The publi

ective licensed seed companies is available on the NARO website www.naro.go.ug. Ar

s hereb

orms the general public especially the agro-input dealers, seed buyers and farmers that in a bid to ensure
informed that

Any procurement/
purchase of seed ﬁom unlicensed seed companies is at own risk and peril as NARO shall not guarantee quality and authenticity. Certified seed from these licensed seed
companies shall have packaging consisting of a NARO Varietal Identification Number (NVIN) as indicated in the table.

y additional licensees will be

VARIETY NAME NVIN COMPANY ALLOCATED E OF LICENSE
CROP MAIZE
Longe 6H NARO/2002/MAZ/009 Farm Input Care Centre (FICA) Exclusive
Longe 8H NARO/2002/MAZ/011 Syova seeds Exclusive
Longe 9H NARO/2009/MAZ/012 FICA Exclusive
Longe 10H NARO/2009/MAZ/013 Nalweyo Seed Company (NASECO) Exclusive
UH 5354 NARO/2013/MAZ/022 NASECO Exclusive
NAROMAIZE 61 (UH5961) NARO/2019/MAZ/041 | Advanta Seed International Exclusive
UH 5053 NARO/2012/MAZ/019 | Okeba seeds Exclusive
UH5401 NARO/2013/MAZ/023 Green Firm Africa Exclusive
Longe 11H NARO/2009/MAZ/014 Pearl Seeds Semi-exclusive
Longe 7H NARO/2002/MAZ/010 Avellape Agro, Daylight Agro, Equator Seeds and Grow More Seeds Semi-exclusive
UH 5355 NARO/2013/MAZ/023 Miika Albertine, Gacvic Industries, Pearl Seeds Semi-exclusive
UH5403 NARO/2015/MAZ/031 Syova seeds semi-exclusive
UH 5051 NARO/2012/MAZ/017 Gavic Industries, Equator Seeds, Century seeds, Savana Seeds Semi-exclusive
UH 5052 NARO/2012/MAZ/018 BAK Holdings, Pearl Seeds Semi-exclusive
UH 5556 NARO/2015/MAZ/029 Savana Seeds Semi-exclusive
NARO MAIZE 62 NARO/2019/MAZ/042 | FICA, Equator Seeds, Pearl Seeds Semi-exclusive
NAROMAIZE 731 NARO/2017/MAZ/036 FICA, Equator Seeds, Daylight Agro, Grow More Seeds Semi-exclusive
NAROMAIZE 60IR NARO/2017/MAZ/040 | Ayellape Agro, FICA Semi-exclusive
FICA; Syova seeds, BAK Holdings, Equator seeds, Ayellape Agro, Daylight Agro, Miika Albertine, NASECTO, Rhino Seeds Africa,
LONGE 5 NARO/2000/MAZ/040 | BRAC Social Business Entreprise Ug Ltd, Golden Bull (U) Limited, Green Firm Africa, Century Seeds, Savana Seeds, Grow More Seeds | Non-exclusive
Myezi Mitatu NARO/2010/MAZ/015 | FICA, Equator seed, Daylight Agro, Miika Albertine, Syova seeds, Century Seeds, Grow More Seeds Non-exclusive
Longe 5D NARO/2012/MAZ/015 gigél: Syova seeds, Pearl seeds, Gavic industries, Equator seeds, NASECO, Okeba Seeds, Supa Seeds Africa, Century Seeds, Savana Non-exclusive
NABE 4 NARO/1999/BEN/008 FICA, NASECO, Syova, Equator, Ayellape,Pearl Non-exclusive
NABE 5 NARO/1999/BEN/009 Daylight Agro, Pearl Seeds, Grow More Seeds Non-exclusive
NABE 12C NARO/2005/BEN/016 Pearl Seeds, Okeba seeds, Green Firm Africa, Grow More Seeds Non-exclusive
NABE 14 NARO/2006/BEN/018 FICA, NASECO, Pearl Seeds, Okeba seeds, Grow More Seeds Non-exclusive
FICA, Pearl, Syova, Equator, Ayellape, Daylight, NASECO, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd, Golden o
NABE 15 NARO/2010/BEN/019 Bull (U Limitgd, Cen‘tlury Seed)sl, Sa\}:ana SZedgs, Grow More Seeds P 5 N TEive
NABE 16 NARO/2010/BEN/020 NASITZCQ, Miika, Syova, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd, Okeba seeds, Supa Seeds Africa, Golden Bull Non-exclusive
(U) Limited, Grow More Seeds
FICA, Pearl, Syova, Equator, Ayellape, Daylight, NASECO, Miika, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd, .
NABE 17 NARO/2012/BEN/021 | Gy oo o e bl ) Cimitod, Cezcu%y Seeds, Savana Seeds, Grow More Seeds prseTe o Eie
NABE 19 NARO/2012/BEN/023 FICA, Pearl seeds, Daylight, Miika, NASECO, Supa Seeds Africa, Century Seeds, Savana Seeds, Grow More Seeds Non-exclusive
FICA, Pearl seeds, Daylight, Miika, NASECO, Syova, Equator, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd, Okeba .
NAROBEAN 1 NARO/2016/BEN/032 seeds, Golden Bull (Ui’Ligrnited, Savana Seeds, Gyrow Mgre Seeds P & Neprealishe
NAROBEAN 2 NARO/2016/BEN/033 FI.CI_\, Pearl seeds_, Syova', Equator, Ayellape, Daylight, BAK Holdings, Miika Albertine, NASECO, Okeba seeds, Golden Bull (U) Non-exclusive
Limited, Green Firm Africa
NAROBEAN 3 NARO/2016/BEN/034 Okeba seeds, Golden Bull (U) Limited, Green Firm Africa, Savana Seeds, Grow More Seeds Non-exclusive
NAROBEAN 4C NARO/2016/BEN/035 Dearl Seeds, Syova Non-exclusive
NAROBEAN 5C NARO/2016/BEN/036 Pearl Seeds, Syova, Savana Seeds Non-exclusive
NAROBEAN 6 NARO/2019/BEN/037 Pearl Seeds Non-exclusive
NAROBEAN 7 NARO/2019/BEN/038 Pearl Seeds, Syova, Savana Seeds Non-exclusive
NAMCHE 1 NARO/2013/RIC/011 FICA, Equator, Ayellape, Pearl Non-exclusive
NAMCHE 2 NARO/2013/RIC/012 Equator seeds, Ayellape, Pearl seeds Non-exclusive
NAMCHE 3 NARO/2013/RIC/013 NASECO, Equator, Ayellape, Daylight, Pearl, Grow More Seeds Non-exclusive
NAMCHE 4 NARO/2013/RIC/014 Equator seeds, Ayellape, Pearl seeds, Century Seeds Non-exclusive
NAMCHE 5 NARO/2013/RIC/015 FICA, Equator, Ayellape, Pearl, Syova, Miika, Daylight, NASECO, BRAC Social Business Entreprise Ug Ltd, Savana Seeds Non-exclusive
NAMCHE 6 NARO/2013/RIC/016 Pearl Seeds Non-exclusive
WITA 9 NARO/2014/RIC/021 FICA, Equator, Syova, Ayellape, Daylight, Pearl, BRAC Social Business Entreprise Ug Ltd, Century Seeds, Savana Seeds Non-exclusive
Komboka NARO/2014/RIC/018 Syova seeds, Savana Seeds Non-exclusive
Arize-1 NARO/2019/RIC/022 FICA, Savana Seeds Semi-exclusive
Chinuga 1 NARO/2019/RIC/023 Syova seeds, FICA, Savana Seeds, Grow More Seeds Non-exclusive
Nerica 4 NARO/2007/RIC/010 Okeba, Century Seeds Non-exclusive
SESO 3 NARO/2011/SGM/ 007 FICA, Equator, Ayellape, Daylight, Ntungamo, Pearl, Rhino Seeds Africa, BRAC, Century Seeds, Grow More Seeds Non-exclusive
NAROSORG 1 NARO/2017/SGM/ 008 FICA, Equator, Ayellape, Daylight, Ntungamo, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd, Century Seeds Non-exclusive
NARO SORG 2 NARO/2017/SGM/ 009 Pearl Seeds, Ayellape, Daylight, Equator, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd Non-exclusive
NAROSORG 3 NARO/2017/SGM/010 | Ntungamo Real Foods, NASECO, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd Semi-exclusive
NAROSORG 4 NARO/2017/SGM/011 FICA, Pearl, Equator, Ayellape, Daylight, NASECO, Century Seeds Non exclusive
NAROMILL 1 NARO/2017/FMT/008 NASECO, Ntungamo, Syova, Savana Seeds, Grow More Seeds Non-exclusive
NAROMILL 2 NARO/2017/FMT/009 NASECO, Ntungamo, Syova Non-exclusive
NAROMILL 3 NARO/2017/FMT/010 | Syova seeds, Ayellape, Daylight, Ntungamo, Equator Non-exclusive
NAROMILL 4 NARO/2017/FMT/011 NASECO, Syova, Century Seeds Non-exclusive
NAROMILL 5 NARO/2017/FMT/012 | Syova seeds, Ayellape, Daylight, Ntungamo, Equator, Century Seeds Non-exclusive
Seremi 2 NARO/1999/EMT/006 BRAC Social Business Entreprise Ug Ltd, Century Seeds Non-exclusive

CROP PEARL MILLET

ICMV 225

NARO/2010/PMT/003

‘ FICA, Grow More seeds

‘ Semi-exclusive

CROP GROUNDNUTS

Red Beaut NARO/1968/GNT/003 NASECO, Syova, Ayellape, Pearl, Rhino Seeds Africa, BRAC Social Business Entreprise Ug Ltd, Century Seeds, Grow More Seeds Non-exclusive
Serenut 7T NARO/2011/GNT/014 NASECO, Avyellape, Equator, Savanna Seeds Non-exclusive
Serenut 9T NARO/2011/GNT/015 NASECO, Savanna Seeds Non-exclusive
Serenut 11T NARO/2011/GNT/016 FICA, NASECO Non-exclusive
Serenut 13T NARO/2011/GNT/017 | Syova seeds Non-exclusive
Serenut 8R NARO/2011/GNT/018 NASECO Non-exclusive
serenut 10R NARO/2011/GNT/019 NASECO Non-exclusive
Serenut 12 R NARO/2011/GNT/020 NASECO, Savanna Seeds Non-exclusive
Serenut 14R NARO/2011/GNT/021 NASECO, Equator, Ayellape, Syova Non-exclusive
NARONUT 1R NARO/2019/GNT/022 FICA, Pearl seeds Syova seeds , NASECO, Century Seeds Non-exclusive
NARONUT 2T NARO/2019/GNT/023 | FICA, NASECO, Syova, Century Seeds Non-exclusive
Sesim 1 NARO/2006/SSM/001 Pearl seeds, FICA, Syova, Equator, Ayellape, Daylight, Pearl, Century Seeds Non-exclusive
Sesim 3 NARO/2013/SSM/003 FICA, Syova, Equator, Ayellape, Daylight, Pearl, Century Seeds Non-exclusive
Sesame 2 NARO/2006/SSM/002 Rhino Seeds Africa, Golden Bull (U) Limited, Century Seeds, Grow More Seeds Non-exclusive
SECOW 1WT NARO/2003/CWP/001 Equator seeds, Ayellape, Daylight, Syova Non-exclusive
SECOW 2W NARO/2003/CWP/002 FICA, Equator, Ayellape, Daylight, Pearl, Rhino Seeds Africa, Golden Bull (U) Limited, Savanna Seeds, Grow More Seeds Non exclusive
NAROCOW 3 NARO/2017/CWP/008 | Equator seeds, Daylight, Ayellape Non-exclusive
NAROCOW 4 NARO/2017/CWP/009 Syova seeds, Century Seeds Non-exclusive
NAROCOW 5 NARO/2017/CWP/010 Equator seeds, FICA, Ayellape, Century Seeds Non-exclusive
NAROGram 1 NARO/2016/GGM/001 ‘ FICA, Syova, Savana seeds, Grow More Seeds ‘Non-exclusive
NAROGram 2 NARO/2016/GGM/002 ‘ FICA, Syova, Equator, Ayellape, Daylight, Pearl, Rhino Seeds Africa, Savana seeds, Grow More Seeds ‘Non-exclusive

NARO/1999/PGP/002

Pearl seeds, Syova, Century Seeds

[Non-exclusive

NARO/1999/PGP/001

Rhino Seeds Africa

[Non-exclusive

NARO/2010/SEW/003

Avellape Agro, Equator, Savana seeds, Century Seeds

‘ Semi-exclusive

NARO/2010/SFW /004

Equator seeds, Ayellape, Syova, Century Seeds

[Semi-exclusive
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