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EXECUTIVE SUMMARY

Introduction

TheResilient Rice Regional Value Chains in West Africa PrqegiWARD)ai ms t o transf or
rice sector by enhancing productivity, strengthening market systems, and improving féiweligrsbds.

The process begins with supporting research to produce breeder seeds, ensuring a sustainable foundation
for high- quality rice production. This researctiriven approach enables the private sector to produce
foundation and certified seedssening widespread access to seed of improved rice varieties.

To enhance productivity, the project will facilitate the supply of key inputs such as fertilizers and improved
rice seeds, ensuring that farmers have the necessary resources to increase yields. Additionally, the project
will support the development of load areas suitable for rice cultivation, expanding production capacity

and improving water management for sustainable farming. To complement this, the project will also
provide assorted agricultural machinery to ensure mechanized land preparation, ,ftantiesting, and
postharvest processing, reducing labour intensity and increasing efficiency for beneficiary farmers.

Infrastructure investments, including procurement and installation afqoons, will reduce pos$tarvest

losses and enhance storage capacity whiles contributing to stable and continuous supply of quality paddy
for milling. These interventions will dirfly lead to increased rice yields per hectare and higher overall
production levels.

As a result of improved production, the quantity of milled rice will increase, enhancing domestic supply
and competitiveness. This will drive higher domestic consumption and exports, contributing to national
food security and st rineregipralhrieenmankeals. Cemsaqueatly, farmers will t i o
experience higher average incomes, improved livelihoods, and greater economic opportunities, leading to
job creation across the rice value chain, from production to processing and distribution.

Project Components

The Project has five (5) main components nameRgyelopment of sustainable and climagsilient rice
production systems; (ii) Development of rice processing clusters;iraduetry and commercial linkages

for trade facilitation; (iii) Policy / regulatory reforms at national and regional levels, aodaton
oriented regional technical support, for competitive rice value chains in the face of imports; (iv)
Strengthening Resilience to Climate Change in Rice Value Chains in West Africa; and (v) Program
coordination and management.

Project Cost
The total cost of the Project is estimated at US$17.5m

Project target area and beneficiaries

The proposed Project will be implementedg@ven(7) Districts within ur(4) admnistrative regions thus
Northern, Upper West, Savannah and Ndt#st RegionsTheseven(7) districtsare (1) Tamale Metro,

(2) Mion (3) Savelugu, (4lamprugu Moagduri(5) West Gonja, (6) Wa Municipand(7) NandomThe

valleys will be upgraded with necessary infrastructure, such as water conservation bunds and drains, drying
patios and farm access track$ie Project will target 20,000 beneficiaries with 30% being women and
youth.



Project Institutional arrangements

The Executing Agency for the Project will be the Ministry of Food and Agriculture. With the Project being
anchored on the Savannah Agriculture Value Chain Development Project (SADEP) financed by the
African Development Bank, the same Project CoordinatimhManagement Unit would be engaged for

its implementation. The PCMU will be augmented with a required expertise upon assessment, through
secondment from the Ministry of Food and Agriculture or a competitive recruitment process. The head of
the PCMU, the Pject Coordinator reports to the Chief Director of the Ministry of Food and Agriculture.

Rationale of the PMP

The essence of the PMP is to address concerns of relevant stakeholders with regards to pests and pesticides
It stresses the need to monitor and mitigate negative environmental and social impacts of the Program
including the use of pesticides and promatesystem management with the human health risk being the
underlying principle from seed usage, through planting and growth atagell agpostharvest issues

including safe crops for consumption. It emphasizes the need for an integrated approachnadjeemant

of pests in |line with the nationdés policy on |
management and makes provision for adequate measures to tnwaBREWARD projectsustain the

adoption of IPMP techniques.

Policy, Regulatory and Legal Framework for Pest Management
The following sectoral policies, both national and international, could impact on the performance and
success of thREWARD as they relate to agriculture, land, water, environmental protection, irrigation and
pests and other ancillary activities:

1T Ghanadés Food and Agriculture Sector Devel opme

T Ghana 6s Medium Term Agriculture Sector |l nve:

91 National Irrigation Policy, Strategies and Regulatory Measures, June 2010

1 Guidelines for the National Plant Protection Policy, June 2004

1 National Land Policy

1 National Water Policy, June 2007

9 National Environment Policy

1 Environmental Protectionuthority Act, 2025(Act 1124

1 Environmental Assessment Regulations, 1999 (LI 1652) and its Amendment of 2002, (LI11703)

1 Plants and Fertilizer Act, 2010 (Act 803)

1 Water Resources Commission Act, 1996 (Act 522)

1 Food and Drugs Act, 1996 (Act 523)

1 AfDB Integrated Safeguard System (®@% Resource Efficiency anéollution Prevention and
Management

1 ECOWAS Regulation on the Harmonization of the Rules Governing Pesticides Registration

9 International Conventions

1 Food and Agriculture Organization (FAO) International Code of Conduct on the Distribution and

Use of Pesticides

The Government of Ghana (GoG) has over the years developed some legislations and institutional
framework to govern environmental pollution, plant protection, irrigation, and pest and pesticide
management. The applicable laws that pertain tREM/ARD include the following:

1 Environmental Protection#thority Act, 2025(Act 1124

1 Environmental Assessment Regulations, 1999 (LI 1652) and its Amendment of 2002, (LI11703)

1 Plants and Fertilizer Act, 2010 (Act 803)

1 Water Resources Commission Act, 1996 (Act 522)



1 Food and Drugs Act, 1996 (Act 523)

Ghana is a signatory to many conventions on the protection of the environment, which have relevance to
the PMP. Some of these conventions ratified by Ghana pertainingREINVARD include:
1 International Code of Conduct for the distribution and use of FAO pesticides. AfDB also
recommend the use of this Code.
1 The Basel International Convention on the Transboundary Movement of Hazardous Waste of
March 22, 1989;
1 Convention concerning protection against the risks of poisoning due to benzene, adopted in
Geneva in 1971;
The Rotterdam Convention on Prior Information and Contentment Principle (PIC)
1 Bamako Convention on the Prohibition of the Import into Africa of Hazardous Wastes and on the
Control of Transboundary Movements and the Management of Hazardous Wastes Produced in
Africa, adopted in Bamako on 31 January 1991;
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T The Basel Convention on Persistent Organic P
2001;
1 International Standards for Phytosanitary Measures (ISPM) FAO;

1 The Montreal Protocol on Substances that Deplete the Ozone Layer, adopted on 16 September
1987;

9 Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous
Chemicals and Pesticides in International Trade, adopted on 10 September 1998;

1 Vienna Convention for the Protection of the Ozone Layer, adopted on 22 March 1985;

1 International Plant Protection Convention adopted on 6 December 1951 and entered into force on
4 April 1991.

1 Ramsar Convention on Wetlands for Wetlands of International Importance, adopted on February
2, 1971 and entered into force in 1972.

The enactment of laws and policies particularlyER& Act of2025(Act 1124 by Government of Ghana
shows government commitment towards the sound management of pesticides. Consequently, the EPA
established a pesticide management scheme, which involves the management of pesticides from cradle to
grave. However, challenges still exgith regards to effective implementation of the established laws and
policies. This has been attributed to the absence of a full complement of relevant regulations teagive eff
to some of the provisions of the law. There is therefore the need to address the gap in the legal framework
and other legislative inadequacies by reviewing and enacting the relevant regulations to enhance
compliance. The implementation and enforcenadite established policies and laws have been hindered
as a result of low human and institutional capacity. Institutions involved with pesticides regulation or
management do have experts with the necessary qualifications. However, issues of insttuicarals
include:

1 Inadequate experts to handle the enormity of the task involved;

1 Poor remuneration and motivation in most state institutions for experts; and

1 Inadequate logistics and funds to carry out post registration and licensing monitoring activities

on pesticides.

Existing and Anticipated Pest and Disease / Management Practices
Major Pests and Diseases of Cereals (rice)
The use of highly persistent and toxic chemicals must be avoided in pest management during the

implementation of the IPM of the proposed project. Natural pest control methods should be employed to
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effectively reduce or eliminate pest or disease infestation without harming humans, crops and other
organisms like chemicals sometimes do. The PMP describes the major pests and diseases associated with
rice which is theroptargeted for this projecivhich involvesthe application of agrashemicals and inputs

such as fertilisers, herbicides, insecticides, nematicides and fungicides.

Pest Problems and Control Practices

Some of the common pests envisaged irRE®VARD targeted areas include: rodents and migratory and
outbreak of pests such as locusts, borers, caterpillar, nematode, aphid, mealy bug. IPM strategies are
recommended and used by some farmers as long as it is possible because there is no one costrol practic
that can provide acceptable control of the target pest. Rodents, particularly the field rats (Rattus rattus), the
small house miceRattus norwegicysand the multimammate or shamba ritagtomys natalengisare

key pests of food cropZoonotic diseaseare caused by harmful germs like viruses, bacteria, parasites,
and fungi. These germs can cause many different types of illnesses in people and animals, ranging from
mild to serious illness and even death. Some zoonotic diseases associated withmddémslaic health
importance include leptospirosis, Lassa Fever, Rat Bite Fever, Salmonellosis and many more which are of
bacteria and of viral origin. They are either transmitted through the bite or scratch wound from an infected
rodent, by eating or thking food or water that is contaminated by rat feces or by breathing in dust that is
contaminated with rodent urine or droppings. Diseases spread by fleas and ticks are transmitted when these
insects (pests) feed on the blood of a host (human, cat,rdoghants). Fleas and ticks are externally
parasitic to dogs, cats, humans and many small mammals. Different species of fleas and ticks are vectors
of specific viruses, bacteria or protozoal parasites. Some of the diseases of zoonotic importance are
Parasitic Dermatitis, Parasitic Dermatitis, Bartonella, Erlichiosis, Meningoencephalitis, Rickettsiae and
Tapeworms.

The damage caused by rodents starts at early booting and continues through the mature stage as well as the
storage stage. The key migratory and outbreak pests of economic significance in Ghana are armyworm
(Spodoptera exemptabirds, and the red locusts. Locusts live and breed in numerous grassland plains /
savanna zones. The African armywor8podoptera exemptés a major threat to cereal production in a
number of African countries. It is a major pest of cereal crops (maize, rice, sorghum and milleti) as

as pasture (grass family) and therefore a threat to food security and livestock. The problem with
armyworms is that they are highly migratory so that larval outbreaks can appear suddenly at alarming
densities, catching farmers unawares and unprepbredksive alien species such as Witch weeds, Siam
weed, Water hyacinth and the Invasive Fruit fly have become a problem in diverse ecosystems in Ghana.
They affect both savannahs and tropical forests and they are found on land, in freshwater systents and a

the coast in the country and have had a huge adverse effect on the production of cereals such as maize anc
rice. Climate change, trade liberalization, and agricultural intensification (increased fertilizer use,
introduction of new crops and varietiebanges in land use and landscape etc) could cause the occurrence

of new pest problems.

IPM Strategy for Pest Control

The EPA generates and publishes a list of approved and registered chemical pesticides for use by farmers.
Additionally, there is a list of banned pesticides. This list is updated periodically with the last update in
2021. These pesticides are tested torowp the quality of the pesticides used i.e., the reduction of the
toxicity and the increase of tlefficacy. The integrated pest management is the adopted strategy for the
fight against pests in Ghana. However, the use of the integrated combat is spt@adelespite the efforts
undertaken. The use of pesticides is increag@spitethe high cost of the products relative to the financial
capacity of majority of farmers. Research Institutions in Ghana have had some goodegatdiagthe

efficient use of botanical or organic products. Through the support of international development partners
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including the German Development Cooperati®@iZ) and United States Agency for International
Development (USAID), the PPRSD of MoFA has developed separate booklets and manuals to serve as
extension guides on integrated pest management practices for food production.

The national IPM approaches developed for cereals and pulses are largely based upon 15 principles,
practices and what happens in each case. Preventive Fight Methods are usually applied for pests such as
locusts whereby Regulatory bodies collaborate withrimational partners during the indicated periods of

the year in order to follow the evolution of the situation of the populations. Surveillance of other
agricultural pests is the responsibility of farmers. However, plant protection services also kstsfio
determine areas at risk of infestation that compromise food security. The use of drones for pest management
is also a method the PPRSD is looking forward to using to make pest control/management easier and faster.
The curative fight methods regeithat locust invasions are managed at the national or evergobal

level. Farmers encountering pest problems usually rely on competent MoFA extension services to receive
control advice that they will apply in the field. Additionally, the decentriatinaof the PPRSD offices

across the country plays a very important advisory role at this level. Neem grains and other pesticide
mixtures help control the diseases and pests identified in the target crops. Additionahygienhl
initiatives led by Instut Togolaise de Recherche AgronomiquieERA) and Institut de Conseil d'Appui
Technique (ICAT) in Togo have led to convincing results. The use of chemical pesticides is being replaced
by biocidal plant extracts such as "needzddirachta indicg Lanneamicrocarpa red pepper, cow dung,

etc., which are used as a natural pesticide.

Alternatives to Pesticides

Over the years, efforts have been made particularly by the research institutions to develop alternative
products to the use of agohhemical products especiallpntainingPersistenOrganic Pollutant$POP3

() with the aim of reducing the use of pesticides in agriculture and the areas of use of these pesticides.
These alternatives include cultural control, physical control, genetic control, integrated pest management,
biological control, the use of bipesttides, the use of pesticides of the organophasshfamily,
carbamates, pyrethroids, etc. During the consultation, farmers indicated knowledge and understanding of
alternative products to pesticides. They indicated practices such as the use of neem grains, or bark of
cailcédrat as bipesticides; thesie of oxen or goatsé excrement to |
ashes, chilli powder for the preservation of corn, and others (powders of mahogany bark, neem leaves) as
alternatives to pesticides application. Farmers are also aware of cultthraigtees such as cultural
association, crop rotation, transplanting, organic manure, etc. Nonetheless, they indicated their preference
for chemical pesticides due to their efficacy, and accessibility to treat large areas as compared to the
alternative apmraches.

Key Pests and Recommended Management Practices
One important aspect of the IPM approach is the role of natural enemies, or beneficials. Natural enemies
are the predators and parasites, parasitoids and beneficiatorgemsisms that attack crop pests and
disease organisms. The PMP report providesnmition on the major natural enemies and the pests they
feed uponandprovides recommended IPM practices for the cereals, pulses / grain and legumes targeted
under the(REWARD. Appropriate IPM strategies have also been identified by the PMP to minimise losses
due to:
1 Damage caused by the larger grain borer, weevils, rats/rodents, aflatoxins, and grain moths.
Biological control of the Large Grain Borer (LGB) using Teretriosoma nigrescens (Tn) to
minimise infestation from wild sources will be beneficial once appropriggms of the Tn are
identified and validated; and
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1 Damage caused by pdsarvest pests of pulses including the storage weevil for cowpea and
soybean and the storage beetle and grub for groundnuts.

The PMP also identifies a number of considerations for the applicatioestiiges for cerealsThese

include the following:
1 A decision to use chemical pesticides should be taken only as the very last resort and should also

be based on conclusions reached from an-agosystem analyses (AESA).

9 All pesticides should be EPA approved and PPRSD recommended.
1 Ifitis necessary to spray crops with pesticides, use selective rather tharsjpectrdm

pesticides.

All herbicides should be applied using knapsack sprayers.

1 All the insecticides for storage pests of cereals/pulses are in dust form and therefore used as
supplied without mixing with anything else.

1 The list of pesticides can change as new products are recommended and/or some of the
chemicals are withdrawn. Therefore, always consult the retailer/stock list, the nearest PPRSD
extension worker if in doubt and/read the label.

=

Controlling Pesticides used in Crop Protection

In order to ensure the efficient use of the pesticides for the fight against crop pests/diseases, the maximum
residue limits (MRL) have been defined by European markets/EU standards. Where undefined, the Codex
Al i mentarius |/ F o o d errfatiodakstandérds, gaidelinéseandtcodesnof poatticeiton t
protect the health of consumers and ensure fair practices in the food trade) is considered. Ghana is required
to comply with sanitary and phytosanitary measures (SPS) and especially the pestsities values
available in farm products that should not exceed the acceptable maximum residue limit, otherwise produce
from Ghana will be banned. Every pesticide produced in Ghana and imported is expected to be subjected
to approval.

In West Africa, there are no industrial units ensuring the synthesis of active materials through branded
laboratories. Thughe production of pesticides in the proper way is not effective in the whole of these
countries. Finished products are rather imported notably through mother companies represented at the
national level or active matters for formulation purposes. The distibwthannel is entirely private.
Suppliers who import the products feed the market through distribatmisetailers who suppltraders

and they display for sale. Certain distribution spossles pointare well kept and abide by commercial

rules; in general, the products are well displayed on shelves. However, at the level of many retailers and
traders who display for sale tleeare great risks. On account of the low financial capacity of local
farmers/peasants and other buyers, some of the products are sold in retail. This practice is carried out
without caution notably with decanting. The managemepesficidecontainers isinder the responsibility

of resellers and farmers because of the retail sales system. However, facilities for the treatment of large
empty containers are not known to be installed or in use in the country at the moment.

Stakeholder Engagement Planning and Outcomes
Stakeholders in the field of pest and vector management were engaged to obtain the full support of key
actors within the sector to promote the effective implementation of the PMP. Stakeholder involvement in
the development of the PMP was a participatoocess involving interactions between technical resource
persons and various stakeholders including:

1 Government institutions directly or indirectly involved in pest or vector management;

9 Anchor farmers and their ogrowers;

9 Agricultural importers and exporters organizations;



Non-Governmental Organizations;
Agrochemicals industry;

Private crop protection advisory firms;
Producers of biological control agents; and
Bilateral and multilateral development partners.
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A Stakeholder Identification Matrix (SIM) was used to help identify and elicit inputs from the various
stakeholders with respect to their relevance for involvement in the engagement/consultation processes. The
review of the relevant legislation of incorption and institutional mandates also defined the relevance of

the identified stakeholders to the assignment and their areas of interest in order to identify the key issues
of engagement.

The key stakeholders identified have been listed under the respectiveieatagdollows

Government Ministries (Sector Oversight) Actors
T Ministry of Food and Agriculture (MOFA):
o Directorate of Agricultural Extension Services (DAES)
o Directorate of Crop Services (DCS)
o Plant Protection & Regulatory Services Directorate (PPRSD)
o0 Crop Pest and Disease Management Division
o0 Pesticides and Fertilizer Regulatory Division
0 Ghana Seed Inspection Division
0 Plant Quarantine Division
1 Anchor Farmer©Out Growers (AnFoG)

Regulatory Institutions
1 Environmental Protection AuthoriiEPA)
1 Ghana Standards Authority (GSA)
1 Food and Drugs Authority (FDA)

Enforcement Agencies
9 Customs Division (CD) of the Ghana Revenue Authority (GRA)
1 Ghana Police Services (GPS)

NGOs/ Civil Society
1 CropLife Ghana (CLG)
1 Ghana Agrilnput Dealers Association (GAIDA)
9 Pesticides Importers Association (PIA)

During the stakeholder engagement, a number of issues were identified and prioritized by stakeholders to
improve pest and pesticide management. At the institutional, legislative and regulatory level, issues such
as porosity of national borders which alldear the influx of banned chemicals into the country; non
compliance with the regulations; insufficient regulation; lack of database on diseases in animal production;
lack of quarantine infrastructure (station); need for capacity building; lack of awareabsence of
confirmation of farm animal diseases by the VSD; inadequate human resources, equipment logistics and
financial resources for the field monitoring of IPM approaches were identified as the main concerns.



Monitoring is also a major concern for stakeholders with issues such as lack of personnel and equipment
in assessing the impacts of pesticides and insufficient control over the use of pesticides identified.
Inaccessibility of approved pesticides near fasnkack of efficient treatment and waste disposal systems

at the farms and insufficient extension of alternative methods to pesticides and integrated pest management
were also identified as concern by farmers. Farmers also raised concerns on issueg tagaaf regular

training for farmers on pesticide use and management of eroptginersinadequate information on the
dangers related to the use of pesticides and illiteracy of the populations.

Potential Impacts and Challenges Associated witREWARD Interventions
The use of various agithemicals especially pesticides is a common feature of crop and animal production
activities across the country and is expected to intensify during the implementation REWW&RD
interventions. The PMP assesses the potential risks / impacts associated with the procurement, transport,
storage, use / handling and disposal of pesticides. The PMP also discusses into detail the major risks and
impacts likely to be associated with theeuof pesticides under interventions envisaged esopdhe
REWARD. These include the following:

1 Impact of pesticides on waterbodies;
Impact of pesticides on poultry birds;
Impact of pesticides on aquatic life;
Public health concerns from watieorne or waterelated diseases;
Mycotoxin poisoning from poor maize drying;
Improper pesticideise and disposal of pesticide containers;
Abuses in pesticide supply and sales; and
Production losses and food security concerns from Armyworm and other crop pests and disease
outbreaks.
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Integrated Pest and Pesticide Management Action Plan

The main purpose of the plan is to protect the biophysical and human environment through the promotion
of the use of integrated pest management methods, capacity building of farmers, destruction of obsolete
stocks, environmental impact assessment of dgrraelidevelopment projects such asRENVARD likely

to use a considerable quantity of pesticides, the management of empty containers and the supply of
protection and spraying equipment to farmers. The Integrated Pest and Pesticide Management Action Plan
addresses the various impacts and challenges which are likely to be associated with the implementation of
the Programregardingpest and pesticide management issues. Appropriate mitigation measures and
implementation tools as well as monitoring indicators required to be instituted to contain any adverse
impact or risk assessed and discussed are identified as well in the PMRyTdwd(s to be involved in

the implementation of the IPMP have been identified as well.

Programme to meet PMP Requirements
REWARD will adopt the following specific strategies to achieve an effective pest and pesticide
management procesEhis is consistent with existing processeguding
1 Formation of ssafeguard¢éeam
Registration and training of all interested pesticide distributors/resellers
PMP communication andrientationworkshop
Education and Awareness Creation
Participatory Pests Inventory and Monitoring Measures
Stakeholder Consultation and Involvement
Prevention of new Pest Infestations
Management of established Pests
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IPM Capacity Building

Institutional Arrangements and Training Responsibilities

Participatory Monitoring and Evaluation

Sustainability Issues

Monitoring

Management Reviews

Institutional arrangements for the implementation and monitoring of the PMP
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PMP Implementation Budget

A breakdown of the costing for activities identified in the PMP implementation over a tentatbar 5
period is provided in Table 45 as a guide. It is estimated that an amount of about USD613,508e00 wil
required to implement theMP over the &r period, with an average yearly investment requirement of
about USD122,700.00.
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1.0 INTRODUCTION

The REWARD Project seeks to transform Ghanadés r
market systems, and improving farmer livelihoods. The process begins with supporting research to produce
breeder seeds, ensuring a sustainable foundatidnigior quality rice production. This researdfriven

approach enables the private sector to produce foundation and certified seeds, ensuring widespread access
to seed of improved rice varieties.

To enhance productivity, the project will facilitate the supply of key inputs such as fertilizers and improved
rice seeds, ensuring that farmers have the necessary resources to increase yields. Additionally, the project
will support the development of load areas suitable for rice cultivation, expanding production capacity

and improving water management for sustainable farming. To complement this, the project will also
provide assorted agricultural machinery to ensure mechanized land preparation, ,ftantiesting, and
postharvest processing, reducing labour intensity and increasing efficiency for beneficiary farmers.

Infrastructure investments, including procurement and installation afqoons, will reduce pos$tarvest

losses and enhance storage capacity whiles contributing to stable and continuous supply of quality paddy
for milling. These interventions will dirfly lead to increased rice yields per hectare and higher overall
production levels.

As a result of improved production, the quantity of milled rice will increase, enhancing domestic supply
and competitiveness. This will drive higher domestic consumption and exports, contributing to national
food security and st rineregipralhrieenmankeals. Cemsaqueatly, farmers will t i o
experience higher average incomes, improved livelihoods, and greater economic opportunities, leading to
job creation across the rice value chain, from production to processing and distribution.

1.1 Project Description

The REWARD Project seeks to transform Ghanads r
market systems, and improving farmer livelihoods. The process begins with supporting research to produce
breeder seeds, ensuring a sustainable foundatidnidghr quality rice production. This researdriven

approach enables the private sector to produce foundation and certified seeds, ensuring widespread access
to seed of improved rice varieties.

To enhance productivity, the project will facilitate the supply of key inputs such as fertilizers and improved
rice seeds, ensuring that farmers have the necessary resources to increase yields. Additionally, the project
will support the development of loauhd areas suitable for rice cultivation, expanding production capacity

and improving water management for sustainable farming. To complement this, the project will also
provide assorted agricultural machinery to ensure mechanized land preparation, ,dtantiesfing, and
postharvest processing, reducing labour intensity and increasing efficiency for beneficiary farmers.

Infrastructure investments, including procurement and installation afquoons, will reduce pos$iarvest

losses and enhance storage capacity whiles contributing to stable and continuous supply of quality paddy
for milling. These interventions will dirfly lead to increased rice yields per hectare and higher overall
production levels.



As a result of improved production, the quantity of milled rice will increase, enhancing domestic supply
and competitiveness. This will drive higher domestic consumption and exports, contributing to national
food security and st rineregiprialhrieenmankeds. Cemsequeaty,Sarmers will t i o
experience higher average incomes, improved livelihoods, and greater economic opportunities, leading to
job creation across the rice value chain, from production to processing and distribution.

Project Components

The Project has five (5) main components nameRdéjelopment of sustainable and climatsilient rice
production systems; (ii) Development of rice processing clusters;ragmetry and commercial linkages

for trade facilitation; (iii) Policy / regulatory reforms at national and regional levels, amddtion
oriented regional technical support, for competitive rice value chains in the face of imports; (iv)
Strengthening Resilience to Climate Change in Rice Value Chains in West Africa; and (v) Program
coordination and management.

Component 1: Development of sustainable and climatessilient rice production systems

This component aims to increase the production and productivity of rice through development of 3,200ha,
provision of climateresilient inputs and capacity building in sustainable land and water management
systems and conservation agriculture. It has twecaumponents namely Development of sustainable

and climateresilient infrastructure and management services in rice production systems and ii) improved
availability and access to quality inputs, mechanization services and etiesdient knowledge.

Sub-component 1.1:Development of stainable and climateesilient irrigation infrastructure and
management services in rice production systeifss subcomponent comprises the following key
activities:
1 Develop 2,250ha climatessilient water regulatory structures for farmers
1 Construct bunds and drying patios for 50ha seed production by Savannah Agriculture Research
Institute (SARI)
I Train irrigation management committees/ water user associations (WUAs) in financial
management, accounting and technical management
1 Collaborate with Ghana Irrigation Development Authority (GIDA) for designing construction
supervision and maintenance of water management structures
1 Promote sustainable land and water management (SLWM) and climate change adaptation practices
such as reforestation along the crest of borrow pits and biochar
9 Construct 20km climate resilient infield farm access tracks
Source and disseminate meteorological information to farmers (early warning systems)
1 Develop and implement locally based Grievance Redress Mechanisms (GRM)

=

The proposed Project will be implementedg@ven(7) Districts withinfour (4) administrative regions thus
Northern, Upper West, Savannah and Nd&#st Regions, dadicated in thelable 1.1 The valleys will

be upgraded with necessary infrastructure, such as water conservation bunds and drains, drying patios and
farm access tracks.



Table1-1: Proposed Rice Valleys for Development

No Region District Community Valleys Area(ha) | Remarks
1 Northern Mion Tindatua Sakoya, 350 New land development  wit
Bogni machinery support, drying patio
farm roads etc
2 Tamale Nyankpala SARI 50 Construct bunds and drains of existi
Metro area for SARI for seed production
3 Savelugu Napanzo Nanpanzo | 300 Rehabilitation of existing valley|

reshaped bunds and sf
improvement of farm tracks

4 North East | Mamprugu | Kubori/ Kubori 250 Land development packaged (bun
Moagduri Zanwara drying patios and site office)
5 Upper Nandom Nandom Kpee - 200 Machinery support with drying patig
West and land development
Ko Gbafin 150 Machinery support with drying patig
and land development
6 Wa Charia Kolivege 350 Land development with drying patiq
Municipal Bor inclusive
Sing - 200 Reshaping of bunds, drying patios &

drainage construction to conve
excess water out of the fields

7 Savannah | West Gonja | Busunu - 200 Land development and bunds

TOTAL 2,050 -

Source: Department of Agriculture, 2024

Sub-component 1.2:Improved availability and access to quality inputs, mechanization services and
climateresilient knowledge.
The subcomponent seeks to improve the availability and accessibility of farmers and other value chain
actors to productivity enhancing technologies such as climate smart seeds, fertilizers, knowledge for
climatesmart agriculture and mechanization servicdong the rice value chain, generation and
dissemination oéppropriateg¢chnologies. This will be achieved through interventions including:
1 Promote awareness on climate smart rice varieties (AGRA, Legonl,-EBife & CSIR
Malimali)
1 Support the development of breeder and foundation seeds
1 Support farmers with improved and climawsilient certified seeds, agrochemicals and fertilizer
using government input modality to cultivate 3,000ha
1 Procure and install seed cleaning machines to improve seeds quality
1 Train AEAs, anchor farmers and input dealers on appropriate use of pesticides and undesirable
effects of pesticides on humans and the environment
1 Support farmers access to mechanization services along the rice value chain
Conduct ToT on rice parboiling, milling, and other themes related to rice processing marketing
Establish demonstration plots and field days for training needs of farmers to transfer knowledge

= =4

Component 2:Development of rice processing clusters, agiimdustry and commercial linkages for

trade facilitation

The component seeks sopport processing infrastructure and strengthen capacities of actors to improve
processing efficiency and enhance quality standards to meet market specifications.



Subcomponent 2.1: Development/modernization of processing infrastructure and capacity building of
small farmers and commercial actors throughout the value chdiis subcomponent will focus on
development, upgrading and installation of processing and storage infrastructure to minirfise\vasst
losses and enhance value addition.

This subcomponent comprises the following key activities:
1 Conduct needs assessment of existing rice mills to identify gaps
9 Procure and install proocoons storage systems to improve the quality of seeds, paddy and milled
rice
1 Procure miniGEM parboiling vessels from Africa Rice for training of artisans, local fabrication
and promotion

Sub-component 2.2: Development of information systems, innovative technologies (including digital)
and a consumeoriented brand image to improve market acce3fie subcomponentwill develop
information systems using innovative technologies including digital tools. Efforts will be made to promote
consumeioriented branding to improve access to the market.

The subcomponent consists of the following activities:

1 Promote partnership with key stakeholders to improve branding and packaging of processed rice
for enhanced patronage and consumption

9 Organise exhibition and fairs to showcase Ghana rice products and use the occasion to address key
issues within the value chain

1 Collaborate with Women and Agric. Development (WIAD) and other stakeholders to educate
consumers on nutritional value and benefits of Ghana rice

9 Facilitate linkages among keys actors to create marketing and financial opportunities

Sub-component 2.3: Promoting private sector investments by supporting businesses, particularly led by
women/youth, and improving the availability of financing throughout the value chaifhe sub
component will promote private sector investment by supporting business peitialsfocus on women

and youth, and iprove availability of financial services across the value chain to facilitate lending to
processors, farmers, and other actors. Processors will be trained in modern processing techniques to
improve he quality of milled rice, particularly in rice parboiling. Efforts will be made to facilitate access

to improved processing technologies and equipment. Educational progrgonomestional activitieand
demonstrations will be undertakeneicourage the consumption of Ghana Rice:

Key activities under the stdmmponent include:

9 Identify and build capacity of existing AMSECs on business modules and compliment their
machinery stock using government mechanization policy

1 Develop longterm contract farming programs (out grower programs) between millers and farmers,
to secure farmers' sales and millers' supplies, while sharing value generation

1 Provide support for the entrepreneurial development of cooperatives/SMEs led by youth and
women in the rice value chain in terms of product development and innovations, in order to
promote entrepreneurship and job creation

1 Improve the financial inclusion of women in the rice value chain (AFAWA)

1 Promote B2B and B2C linkages (including national/regional events) to foster business
opportunities, mutual trust and vertical/horizontal integration along the value chain



Component 3: Support for Policy and regulatory reforms at national and regional levels, and
innovation-oriented regional technical support, for competitive rice value chains in the face of
imports. A well-structured policy and regulatory environment is essential for building a competitive and
resilient rice value chain, particularly in the face of increasing rice imports. Strengthening regulatory
reforms at both national and regional levels ensinagpblicy frameworks support sustainable production,
market efficiency, and private sector investment. This component focuses on policy and regulatory reforms
that enhance competitiveness, facilitate harmonization across ECOWAS, and improve the management
and monitoring of the rice sector through digital techgias.

Sub-component 3.1: Support to NATIONAL policy and regulatory reforms for rice value chains
competitive to imports
At the national level, this sutomponent will support policy reforms aimed at enhancing the
competitiveness of domestic rice production. It will comprise activities such as:

9 Support stakeholder sensitization on National Rice Development Strategy (NRDS) Il

1 Organize policy dialogues and workshops to discuss issues relevant to the-Seetsub

1 Coordinate activities to ensure synergies among rice stakeholders and projects to boost production,

processing, marketing and consumption of Ghana rice

Component 4:Project Coordination and Management

This component provides strategic support for overall project coordination, knowledge management, and
operational efficiency to ensure effective planning, implementation, and monitoring of key outputs and
outcomes. The project coordination framework isghed to streamline stakeholder engagement, enhance
communication, and strengthen alignment with national development priorities.

Key activities under this component include facilitating planning and technical review meetings,
supporting the Project Steering Committee (PSC), and ensuring seamless collaboration among
stakeholders. The project will also provide essential equipmentreterials to support operations,
strengthen personnel capacity, and enhance regional technical support for reporting and communication.
Project management will focus on the development of annual work plans and budgets, the establishment
of a resultdbased monitoring and evaluation (M&E) system, and the implementation of periodic studies
and consultations to guide decisioraking. Addition#ly, the project will conduct critical assessments,
including annual financial and procurement audits -tarth reviews, beneficiary impact assessments, and
project completion reports.

To ensure sustainability and effectiveness, the project will invest in capacity building, strengthen
communication strategies, and oversee project launch, monitoring, and evaluation activities. These
measures will enhance accountability, improve knowledigeemination, and support evidefmesed
decisionmaking for project success.

Key activities of component 4 will include:

Strengthen Project management and coordination unit (P@Wtblyelevant expertise

Identify beneficiaries including farmers and other actors

Develop work plans and budget

Sensitize key stakeholders and implementing partners about the project and their roles and
responsibilities

Procure office equipment and materials

Establish M&E systems for results tracking at Regional and National levels, and in line with
ECOWAS Rice Observatory (ERO)

= =4 =4 A
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1 Conduct regular monitoring and evaluation of project activities
1 Develop promotional materials (such as video documentaries) for visibility and knowledge
management

Project Cost and Financing Arrangement
The total cost of the Project is estimated at US$17.5m

Project target area and beneficiaries

The proposed Project will be implementeda@ven(7) Districts within ur (4) admnistrative regions thus
Northern, Upper West, Savannah and Nd&#st RegionsTheseven(7) districtsare (1) Tamale Metro,

(2) Mion (3) Savelugu, (4Ylamprugu Moagduri(5) West Gonja, (6) Wa Municipand(7) NandomThe

valleys will be upgraded with necessary infrastructure, such as water conservation bunds and drains, drying
patios and farm access track$ie Project will target 20,000 beneficiaries with 30% being women and
youth.

Projectinstitutional arrangemesit

The Executing Agency for the Project will be the Ministry of Food and Agriculture. With the Project being
anchored on the Savannah Agriculture Value Chain Development Project (SADEP) financed by the
African Development Bank, the same Project CoordinatimhManagement Unit would be engaged for

its implementation. The PCMU will be augmented with a required expertise upon assessment, through
secondment from the Ministry of Food and Agriculture or a competitive recruitment process. The head of
the PCMU, the Bject Coordinator reports to the Chief Director of the Ministry of Food and Agriculture.

The Ministry had used a similar arrangement to successfully implement the3iamted projects such

as the Northern Rural Growth Program (NRGP), Export Marketing and Quality Awareness Project
(EMQAP), Livestock Development Project and Afram Plains distkgricultural Development Project

( APDADP) . The Ministry is thus familiar with t|
requirements and disbursements procedures.

A National Project Steering Committee (NPSC) is already established under SADEP to provide strategic
policy direction and oversight guidance for the project implementation. The core activities shall continue

to include implementation of Project strategyersee planning, review of progress and impact of
implementation, review/approval of annual work plans and budget, annual procurement plans, as well as
ensuring effective linkages with related Projects in the agriculture sector. The NPSC membership include
Mini sterdés representative,; Director, Policy Pl a
Director, Animal Production Directorate (APD); Director, Veterinary Services Directorate (VSD);
Director, Plant Protection and Regulatory Services DiratdoPPRSD): Representative of the Ministry

of Finance; Representative of Northern Development Authority; Regional Director of Agriculture; Poultry
Farmer; Livestock Agribusiness Representative; and Project Coordinator as Secretary.

1.2 Objectives of thePMP

The AfDB supports a strategy that promotes the use ofqmegtol methods, including cultural practices,
biological control, genetic control and, as a last resort, chemical means. Where pesticides are used for pest
control, the clientnust develop capacity to selextily low-toxicity pesticides that do not pose a threat to
human health or the environment, and that will not affect natural pest enemies. As part of the requirements,
REWARD will have to manage and dispogkpesticides in accordance with good international industry
practice, such as the Food and Agriculture Organization (FAO) International Code of Conduct on the



Distribution and Use of Pesticides. The Client must not use, manufacture or trade in any éhemical
including ozonedepleting substances and persistent organic pollddntswhich manufacture, trade or

use is banned by an international treaty. The borrowelientmustnot use pesticides classified as Class

la (extremely hazardous), Ib (highly hazardous) or Il (moderately hazardous). Consedtuemlypose

of preparing thiPMP for theREWARD is to standardize pest management practices during program
implementation in line with national regulatory compliance requiremserdgheAfDB OS3 (Resource
Efficiency and Pollution Prevention and Management). Part C of the OS 3 provides guidance on pests and
vector management.

The specific objectives of the IPMP are to:

1 Devebp aPestManagemen®lan (PMP) by using recommended bgs#ctices;

9 Assess the current and anticipate pest problems in the programme areas;

T EBvaluate the capacity of the countryodés regul
support safe, effective, socially and environmentally sound integrated pest management and to
provide for appropriate institutional capacity support recommendations;

1 Ensure compliance with regional standards, laws and regulations; and

1 Develop monitoring and evaluation systems for the variosisrpanagement practices of tPgIP
based on the government laws and any existing relevant projects (e.gDiBe BAO, WHO,

UNEP etc.).

1.3 Rationale for the PMP

The essence of tH&MP is to address concerns of relevant stakeholders with regards to pests and pesticides.

It stresses the need to monitor and mitigate negative environmental and social impacts of the Program
including the use of pesticides and promote ecosystem managaitietite human health risk being the
underlying principle from seed usage, through planting and growth stage and albarpest issues

including safe crops for consumption. It emphasizes the need for an integrated approach to the management
of pestsinl i ne with the nationds policy on | PMP as
management and makes provision for adequate measures to REMIRD sustain the adoption of

IPMP techniques.

1.4 General Approach

The application of pesticides during tREWARD implementation is expected to be a major focus of
project activityfor the cultvation of rice. An appropriate IPM technique will be incorporated into the
project option or intervention to mitigate the need or demand for the use of chemical pesticides for the
farmers likely to benefit from the project.

The REWARD will assist and train farmers to be able to develop IPM approaches to the management of
pests and diseases. This will be done holistically from seed selection, land preparation, through planting
and farm maintenance to harvesting and post harvestingt@ade issues. Farmers will be trained and
encouraged to make detailed observations in their fields regularly so that they can detect early infestations
and make the appropriate management through-Egosystem Analysis (AESA) as well any digita
advisory services available. This will ensure that pest and disease problems do not escape notice and are
not allowed to develop to the extent that they cause very severe damage and heavy crop losses. The decision
to use chemical pesticides will be talanly as the very last resort.



Pesticide use in general and pest issues amongst downstream project actors or participants (such as farmers
farm assistants, agichemical dealers, resellers, FarmBased Organisations (FBOs), local communities)

has been identified to be very intensimghe project targeted areas from consultation engagements which

has to be surveyed regularly by MoFA and environmental specialists. The problem of chemical use without
the appropriate knowledge is endemic in the rural areas of these districts.

Downstream program actors will be key in decision making processes with regards to pest management
strategies and measures at the project implementation level. Institutions such as the Environmental
Protection Agency (EPA), Plant Protection and Regulat®eyvices Directorate (PPRSD), MoFA
Directorate of Agricultural Extension Services (DAES)/regional officers, well known and trained Non
Governmental Organisations (NGOs) and FarBesed Organisations (FBOs) will provide expertise on

pest management stegies or measures during the project implementation phase. The need to develop
effective collaboration between these institutions to perform this activity have been identified as a major
concern during consultations with stakeholders.

1.5 Methodology

In preparation of the Integrated Pest Management (IPM), both primary and secondary data were sourced.
IPM has been defined in various ways but a more scientific definition describes it as, "the practical
manipulation of pest populations using sound ecoldgirinciples to keep pest populations below a level
causing economic injury”. Consultations with different stakeholders were carridégtorgen April and

May 2025 both inperson and virtual to solicit information regarding pest management practicpesind
problems for croproduction and weed management as well as food storage. During the preparation of this
report, specific reports on pesticides use on similar projects were used as key reference documents.

The specific documents included:

1. Review of the AD Bank project preparation documents including the Project Concept Note (PCN);

2. Review of the AfDB Integrated Safeguard System (18823 Prepared by the African Development
Bank Group;

3. Government of GhanaMinistry of Food & Agriculture, Ghana Irrigation Development Authority
Feasibility Study of the Accra Plains Irrigation Project ENVIRONMENTAL [IMPACT
ASSESSMENT Draft Report, September 2009. Prepared by Al Obaid Engineering Consbitatits
International, Comptran Engineering and Planning Associates;

4. Manual for Safe Use of Pesticides, MoFA/PPRSBanai Ghana Commercial Agriculture Project
(GCAP). Prepared by PPRSD in collaboration with GCAP;

5. Integrated Pest Management Extension Guide 2 Integrated Pest Management Practices for the
Production of Cereals and Pulses, MoFA/PPR&Eiana with German Development Cooperation
(GTZ) by Anthony Youdeowei;

6. Government of GhanaMinistry of Food and Agriculture, Savannah Agricultural Value Chain
Development Programme, Pest Management Plan, Final Report, June 2022

7. Government of GhanaMinistry of Food & Agriculture, West African Agricultural Transformation
Program (WAATP) Pest Management Plan Final Report, June, 2018;

8. Government of Ghana Ministry of Food & Agriculture, Ghana Commercial Agriculture Project
(GCAP) Pest Management Plan Draft Final Report, November 2011. SAL Consult Limited, P. O. Box
GP20200, Accr&hana;

9. MoFA. 221 Agriculture in Ghana. Facts and figures. Statistics, Research and Information Directorate
(SRID). Ministry of Food and Agriculture. Accra, Ghana,



10. Ghana Agriculure Sector Policy Note, Transforming Agriculture for Economic Growth, Job Creation
and Food Security. The World Bnak Group. IBRIDA, Agriculture Global Practice AFR01, June,

2017;

11. MoFA. 2004. Guidelines for the National Plant Protection Policy. PPRSD, July 2004; and
12. Republic of Ghana, Ministry of Food and Agriculture, Food Safety Task Force, World Bank Africa
Agriculture and Rural Development (AFTAR), Revised Food Safety ActioniPkamal Draft.

1.6 Structure of the Report

ThePMP Report is organisedtimtenmain chapters as follows:

Chapterl
Chapter2
Chapter3
Chapterd
Chapter 5
Chapter
Chapter7
Chapter8
Chapter 9
Chapterl0

Introduction;

Policy, Regulatory and Legal Framework for Pest/Disease Management;
Environmental and Social Baseline Conditions;

Stakeholder Engagement and Outcomes;

Existing and Anticipated Pest and Disease/Management Practices;
Potential Impacts and Challenges associated REWARD Interventions;
Pest and Pesticide Management Action Plan;

Programme to meet IPMP Requirements;

PMP Implementation Budget; and

Conclusion.



2.0POLICY, REGULATORY AND LEGAL FRAMEWORK FOR PEST/DISEASE
MANAGEMENT

Ghana has a number of laws, regulations, policies and plans that promote environmentally friendly pest
management practices. Most of these policy and regulatory requirements lay emphasis on the adoption of
integrated pest management methods in the agralifproduction and processing sector. An assessment

on the state of integration of pest management issues in different sectoral arsbcross regulatory
frameworks isundertakernn this chapter.

2.1 Policy Framework and Guidelines

Farming in Ghana relies heavly on rain for cultivation. However, there are a number of irrigation schemes
developed by the Ghana Irrigation Development Authority (GIDA) across the country. Irrigation systems
rely heavily on water and access to water igiefufor human development which is promoting the
cultivation of riceon these schemes with anchor farmers pteparing to take advantage in the future.
Currently due to the sizes of farmsawfchor farmers, almost &IEWARD benefiary farmers rely on rain

for cultivation. The control of pests and the use of fertilizers are also critical to commercial agricultural
production. A number of sectoral policies could impact on the performance and succe$3EMMARD

and the key policies relate to agriculture, land, water, environmental protection, irrigation and
pest/pesticide and other supporting activities.

The major national and international policies relevant to this program are captiisdular?. 1.

Table2-1 Major National and International Policies and Guidelines

National Policies (Ghana) International Policies
A Ghanads Food and A AfDB Integrated Safeguard System (34
Development Policy (FASDEP) I Resource Efficiency and Pollutig
A Ghana 06s Medium Ter Prevention and Management, Pajt C
Investment Plan (METASIP) A ECOWAS Regulation on th
A National Irrigation Policy, Strategies al Harmonization of the Rules Governif
Regulatory Measures, June 2010 Pesticides Registration
A Guidelines for the National Plant Protectii A International Conventions
Policy, June 2004 A Food and Agriculture Organization (FA(
A National Land Policy International Code of Conduct on t
A National Water Policy, June 2007 Distribution and Use of Pesticides
A National Environment Policy A World Bank (WB) Environmental ang
A Environmental Protection whority Act, 2025 Social Standards (ESS 8 Resource
(Act 1124 Efficiency and Pollution Prevention an
A Environmental Assessment Regulations, 1999 Management)
1652) and its Amendment of 2002, (LI11703)
A Plants and Fertilizer Act, 2010 (Act 803)
A Water Resources Commission Act, 1996 (Act 5
A Food and Drugs Act, 1996 (Act 523)
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2.1.1 Food and Agriculture Sector Development Policy (FASDEP)

The first FASDEP was developed in 2002 as a framework for the implementation of strategies for the
modernization of the agricultural sector. The revised policy, FASDEP Il emphasizes the sustainable
utilization of all resources and commercialization of\atiéis in the sector with markelriven growth in

mind. Enhancement of productivity of the commodity value chain, through the application of science and
technology, with emphasis on environmental sustainability. The policy contains policy objective on food
security and emergency preparedness to guide the management of pest and disease incidences, and climat
change related risks of hazards and disasters affecting agricultural production and productivity.

REWARD, coming aftelSADP is one such project which seeks to commercialiseufynie using the
Anchor Farmer Ogirower Approactas previoushalsoadopted by SAPIP/SIP. The productivity activities
underREWARD will therefore follow this policy requirement, heniterelevance to the Project.

212 Ghana6és Medium Term Agriculture Sector | nvest
The METASIP developed by GoG was to implement the Food and Agriculture Sector Development Policy
(FASDEP II) over the medium term 202015. The plan provides the framework for the agriculture sector

to play its role in the national economy in the contixthe Ghana Shared Growth and Development
Agenda (GSGDA) which is the national programme of economic and social development policies
coordinated by the National Development Planning Commission (NDPC). METASIP is also in fulfilment

of Ghanad s inmagriculture celatedinitiativas of the Economic Community of West African
States (ECOWAS) and the Africa Union Commission (AUC) under the framework of the ECOWAS
Agriculture Policy (ECOWAP) and the Comprehensive Africa Agriculture Development Programme
(CAADP).

The METASIP comprises the following six programmes which correspond to the FASDEP Il and represent
Ghanadés priorities within the -R20lir CAADP Pil |l ar s
Food security and emergency preparedness

Improved growth in incomes

Increased competitiveness and enhanced integration into domestic and international markets
Sustainable management of land and environment

Science and technology applied in food and agriculture development

Enhanced institutional coordination

= =4 =4 =4 4 4

The Plan has made provision for environmental issues including sustainable management of land and
environment under the fourth programme. Some of the interventions planned under the programme to
improve the use of improved technology in agriculture incthéantroduction of improved crop varieties

i.e., high yielding, short duration, disease and pest resistance, and ffottiéad, as well as advocate for
development and enforcement of regulations on the Pesticides Act.

As implemented undeéBADP, REWARD will engage in the use of improved technology such aslino
planters, boom sprayers, combined harvesters while providing machinery and mechanisation services to
enhance the activities of the beneficiary farmers. Buildinghe successes of SAPIP/SIP &ADP,
REWARD will take advantage of the collaboration between the Project and-E&8MR and UDS to
continue the works on the production of breeder and foundation seeds of the target commodities (maize,
rice and soybeanpf onward production of certified seeds, among other activities. The maize varieties
which were studied under this collaboration (Walagaa, Bilihifa and Sanzaima) are preferred in the
northern Ghana for their earliness, tolerant to drought and $ésgsiance. The seed Revolving Fund for

the Breeder ad Foundation seeds Production will support the process.
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2.1.3 Guidelines for the National Plant Protection Policy, June 2004
This policy was enacted in 2004 with the goal of achieving an efficient system that ensures that crop losses
caused by biological, environmental and ecological factors are contained in a sustainable, and economical
manner. The thirteen (13) principles urlgig the policy include:
1. Capacity building at national, regional and district levels

Intra and intemministerial collaboration

Private sector involvement

Partnerships with international development partners

Regional and international cooperation

Legislation

Integrated BstManagement (IPM)

Coordination of IPM Activities

Contribute to IPM research
. International trade
. Planting materials production
. Compliance
. Participatory approaches and farmer empowerment

© NN
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Principles 7, 8, and 9 provide for integrated pest management (IPM) issues. Principle 7 on IPM specifically
states thatpromoting Integrated Pest Management (IPM) as the standard plant protection strategy for all
crops to effectively reduce crop losses with minimum pesticide use.

The Plant Protection and Regulatory Services Directorate, PPRSD is the national agency assigned the
national mandate to organize, regulate, implement, monitor and coordinate plant protection services needed
for sustainable agricultural growth and developtne

The PPRSD has adopted the Food and Agriculture Organisation (FAQ) definition of pest whicfoisn

of plant or animal life or any pathogenic organism that is injurious or potentially injurious to plants, plant
products, livestock or people; pests include insects and other arthropods, nematodes, fungi, bacteria,
viruses, vertebrates and weeds.

The selected cropnder REWARD which isrice, is susceptible to a number of pest infestations and
diseases which could lead to huge economic loksesg the relevance of the policy to the Project.

2.1.4 National Land Policy

This policy provides for the protection of water bodies and the environment in théetomghational

interest under any form of land usage be it for human settlements, industry and commerce, agriculture,
forestry and mining. Two key aspects of Section 4.4 (Ensuring Sustainable Land Use) of the Policy relevant
to theREWARD projectis provided below:

(h) In general, land use involving mining, other extractive industries, mechanised agriculture, cattle
ranching, dairy farming and manufacturing industry will have to conform to prescribed environmental
conservation principles and guidelines.

(m) All land and water resources development activities must conform to the environmental laws in the
country and where Environmental Impact Assessment report is required this must be provided.
Environmental protection within the 'polluter pays' principl#l be enforced.
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2.1.5 National Water Policy, June 2007

This policy was approved in June 2007 with the aim of providing the framework for the sustainable
development of water resources in Ghana. As captured in the policy, the overall goal of the policy is to
fachieve sustainabl e deowfel @hpameandts, wmwatnearg erneesna u racned
livelihoods, reduce vulnerability while assuring good governance for present and future generations.

There are number of relevant sections of the policy that pertains REMWARD. Section 2.2.3 focus on
Water for Food Security. The key objectives of the section are to:
1 Ensure availability of water in sufficient quantity and quality for cultivation of food crops,
watering of livestock and sustainable freshwater fisheries to achieve sustainable food security for
the country; and
1 Ensure availability of water in sufficient quantity and quality to support the functions of the eco
systems in providing alternative livelihoods.

Relevant policy measures to be undertaken which are in conformity wigBWWEARD include:

1 Policy measure iit promote partnership between the public and the private sector in the provision
of large commercial irrigation infrastructure taking into consideration effects on economy, culture,
environment and health;

1 Policy measure iv encourage the efficient use of fertilizers to reduce pollution of water bodies
and ensure conservation of water;

1 Policy measure v promote and encourage water use efficiency techniques in agriculture and
reduce transmission losses of water in irrigation systems; and

1 Policy measure v manage land use and control land degradation, including bush fires, to reduce
soil lossand situation of water bodies.

Even though the policy is silent on the use of pests or pesticides, water quality concerns are cited
in many instances in the policy document which could generally encompass pollution concerns
not only from fertilizers but also from pesticides as well.

2.1.6 National Environment Policy/Action Plans

The main objective of this policy is to ensure sustainability by ensuring a sound management of
resources and the environment, and to avoid any exploitation of these resources in a manner that
might cause irreparable damage to the environment. The polsydps for maintenance of
ecosystems and ecological processes essential for the functioning of the biosphere, sound
management of natural resources and the environment, and protection of humans, animals and
plants and their habitats. The policy objectigegm to be clearly in line with integrated pest
management principles.

2.1.7 African Development Bank Integrated Safeguard System (ISS)

The Integrated Safeguards System developed in December 2013 as a Policy Statement and Operational
Safeguards for the African Development Bank Group under its Safeguards and Sustainability Series
provides an indication on the effective and sustainable igntutthe Bank promotes to address the
challenges of environmental and social issues.

REWARD is classified category 1 according to the environmental assessment regulations 1999 of Ghana

and the AfDB Integrated Safeguard System (ISS) requirements. The activities envisaged in the project
present an environmental and social risk considered hightarget areas for implementatiane also
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classified as environmentally sensitive areas according to the Ghana environmental assessment regulations
(1999) schedule 5 (Regulation 30 (2)).

Projects supportedylithe Bank shouldheet the requirements of all the following E&S OSs, as applicable:
OS 1: Assessment and Management of Environmental and Social Risks and Impacts

OS 2:Labour and Working Conditions

OS 3: Resources Efficiency and Pollution Prevention and Management

OS 4: Community Health, Safety, and Security

OS 5:Land Acquisition, Restrictions on Access to land and land use, and Involuntary Resettlement

OS 6: Habitat and Biodiversity Conservation, and Sustainable Management of living Natural Resources
OS 7: Vulnerable Group

OS 8: Cultural Heritage

OS 9: Financial Intermediaries

OS 10: Stakeholder Engagement and Information Disclosure.

The OSs are designed to help Borrowers to manage the risks and impacts of their projects, and improve
their E&S performance through a risknd outcomesasedapproach. The desired outconwes
describedn theobjectives of each OS, followed by specific requirements to help Borrowers achieve these
objectives through theeans that arappropriate to the nature and scale of the project, and proportionate

to the level of E&S risks and impacts

The development of the agricultural production, storage and processing could lead to the risk of increase
use of pesticides and chemical fertilizers, with a risk of soil and water pollution, a risk on the health of
farmers which triggers O%ofthe AlDB6 s .1 S S

Operational Safegua®i Resource Efficiency andollution Prevention anilanagement (Part C)

OS 3recogrizes thateconomic activities often cause air, water, and land pollution, and consume finite
resources that may threaten people, ecosystem services, and the environment at the local, regional, and
global levels. The current and projected atmospheric concentratijpaesthouse gases (GHGS) threatens

the welfare of current and future generatiolmsaddition, more efficient and effective resource use,
pollution prevention, and GHG emission avoidance, and mitigation technologies and practices have
become more accessible and achievable.

Part C provides guidance on Pests and Vector Managelvigte projects involve recourse to pest
managementneasures, th8orrower shall give preference to integrated pest management (IPM) or
integrated vector management (IVM) approaches usbegnbined or multiple methods. The
environmentally safe procurements, distribution, storage, use, and disposal of pesticides and their
packaging are to be considered with respect to this OS as well as OS1, 2, and 4.

In the procurement of any pesticide, the Borrower shall assess the nature and degree of associated risks,
taking into account the proposed use and the intended users.

TheBorrower shall not use any pesticides or pesticide products or formulations unless it is in compliance
with the EHSGs. In addition, the Borrower shall also not use any pesticide products that contain active
ingredients that are restricted under national lapplicable international conventions or their protocols,

or that are listed in, or meet the criteria of, their annexes, unless for an acceptable purpose as defined by
such conventions, their protocols or annexes, or if an exemption has b&seddibiehe Borrower

under such conventions, their protocol or annexes, consistent with Borrower commitments under these
and other applicable international agreements. The Borrower shall also not use any formulated pesticide
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products that meet the criteria of carcinogenicity, mutagenicity, or reproductive toxicity as set forth by
relevant international agencies.

For any other pesticide products that pose other potentially serious risk to human health or the
environment and that are identified in internationally recognized classification and labelling systems,
the Borrower shall not use pedtie formulations of products if: (i) the country lacks restrictions on their
distribution, management, and use; or (ii) they are likely to be used by, or be accessible to, lay personnel,
farmers, or others without training, equipment, and faciliteshdandle, store, and apply the products

properly.

The following additional criteria apply to the selection and use of such pesticides: (i) they have negligible
adverse human health effects; (ii) they are shown to be effective against the target species; and (iii) they
have minimal effect on netarget speies and the natural environment. The methods, timing, and
frequency of pesticide applicati@re aimed to minimizdamageto naturalenemies. Pesticides used

in public health programmes will be demonstrated to be safe for inhabitants and domestic animals in
the treated areas, as well as for personnel applying them; (iv) their use will take into account the
need to prevent the development of resistance in pests; and (v) where registration is required, all pesticides
will be registered or otherwise authorized for use on the crops and livestock, or for the use patterns, for
which they are intended under the pobje

2.2 Regulatory Framework

2.2.1 National Laws

The Government of Ghana (GoG) has over the years developed some legislations and institutional
framework to govern environmental pollution, plant protection, irrigation, and pest and pesticide
management. The aspects of the law that pertaiREWARD are provided in th& able 2.2 below:

Table 2-2: Legislations/environmental pollution, plant protection, irrigation, and pest and pesticide
management

National Law Relevancy to REWARD
Environmantal Protection | This Actwhich repeals and replaces the Act, 1984t 490) seeks to
Act, 2025(Act 1124 strengthenhe legal framework for environmental protection in Ghang

The Actspecifies the guidelirssand rules guiding the dealing with
distribution, use and disposal of pesticides in Ghana. The act aims g
controlling the volumes, types, components, wastes effects or other
sources of pollution elements or substances that are potentially dang
for the quality of life, human health and the environm®att Il of the
Act 1124specifically dead with pesticides control and managemehis
section ofthe Act provides the rules for registration, pesticides
classification, approval, clearance, using, disposing of and non
disclosure of confidential information, the granting of license, labellin
and pesticides inspections.

Environmental The regulation makes an environmental assessment mandatory as [
Assessment Regulations, project implementation and permit acquisition process. The Regulati
1999 (LI 1652) and its describe the procedures to be followed to obtain permits for both exi
Amendment of 2002, and proposed undertakings through theduwmt of environmental impact
(LI1703) assessments and preparation of environmental management plans.
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National Law Relevancy to REWARD

Environmental Assessment (Amendment) Regulations 2002, LI 170
establishes the charges to be taken by the EPA for review and issug
a Permit.

Plants and Fertilizer Act, | The Act combines the Seed Inspection and Certification Decree, NR
2010 (Act 803) 100 of 1972 and the Prevention & Control of Pests and Diseases of

Act of 1965, Act 307. The Act provides for the efficient conduct of plq
protection to prevent the introductiondaspread of pests and diseases
regulate imports and exports of plants and planting materials; the
regulation and monitoring of the exports, imports and commercial
transaction in seeds and related matters; and control and regulation
fertilizer trade.

Water Resources The Act conferred on the Water Resource Commission (WRC) the
Commission Act, 1996 | mandate to regulate and control the use of water resources through
(Act 522) granting of water rights and water use permits. The Water Use

Regulations, (L.1.1692) provides the procedure for allocating itefor
various water uses including domestic, commercial, municipal, indug
agricultural, power generation, water transport, fisheries (aqua cultu
and recreational.

Food and Drugs Act, 199| Section 13 of the Act deals with prohibition on disposal of chemical
(Act 523) substances and it states thhaperson commits an offence if that perso

uses or disposes of a chemical substance in a manner likely to caus

(a) contamination of food or water for human or animal
consumption, or

(b) injury to, or be dangerous to the health of a person or an anil

The Act defines a chemical substance to include an insecticide,
rodenticide and a pesticide. It stipulates that "chemical substance" n
a substance or mixture of substances prepared, sold or represented
as: (a) a germicide, (b) an antiseptig,ddisinfectant, (d) a pesticide, (¢
an insecticide, (f) a rodenticide, (g) a vermicide, or (h)a detergent, of
other substance or mixture of substances declared by the Minister,
consultation with the Board, to be a chemical substance.

222

Some key International Conventions

Ghana is a signatory to many conventions on the protection of the envitpmvheh have relevance to
thePMP. Some of these conventions ratified by Ghana pertainiRE¥Y$ARD include:

T

T
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International Code of Conduct for the distribution and use of FAO pesticides. AfDB also
recommend the use of this Code.

The Basel International Convention on the Transboundary Movement of Hazardous Waste of
March 22, 1989;

Convention concerning protection against the risks of poisoning due to benzene, adopted in
Geneva in 1971;

The Rotterdam Convention on Prior Information and Contentment Principle (PIC)

Bamako Convention on the Prohibition of the Import into Africa of Hazardous Wastes and on the
Control of Transboundary Movements and the Management of Hazardous Wastes Produced in
Africa, adopted in Bamako on 31 January 1991;
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1 The Basel Convention on Persistent Organic Pollutants (POPs), adopted in Stockholm 22 May

2001;

International Standards for Phytosanitary Measures (ISPM) FAO;

1 The Montreal Protocol on Substances that Deplete the Ozone Layer, adopted on 16
September 1987,

Y Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals

and Pesticides in International Trade, adopted on 10 September 1998;

Vienna Convention for the Protection of the Ozone Layer, adopted on 22 March 1985;

International Plant Protection Convention adopted on 6 December 1951 and entered into force on

4 April 1991.

1 Ramsar Convention on Wetlands for Wetlands of International Importance, adopted on February
2, 1971 and entered into force in 1972.

=
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2.2.3 Regulatory Activities at ECOWAS level
Members of the ECOWAS countries joined the process of harmonization of the rules defining the
accreditation of pesticides in the ECOWAS region in 2005. A regulation was subsequently issued in 2008
after several regional validation workshops. The purpote®Common Regulatory C / REG.3 / 05/2008
harmonizing the rules governing the registration of pesticides in the ECOWAS region is, in particular, to:
1 Protect the people and the West African environment against the potential dangers of
pesticide use;
1 Facilitate intra and intestate trade in pesticides, through the establishment of mutually
agreed rules and principles at the regional level to dismantle trade barriers;
9 Facilitate convenient and timely access to quality pesticides for farmers. This regulation applies to
all activities involving experimentation, as well as authorization, trade, use and control of
pesticides and bipesticides in the Member States.

Ghana, although a stakeholder in the consultations on the harmonization process, is yet to implement this
regulatoryrequirementor pesticides registration.

2.3 Administrative and Institutional Capacity

Ghana has put in place the necessary national framework for the control and management of pest and
pesticides in the country with institutions such as the Environmental Protéattbority (EPA), Plant
Protection and Regulatory Services Directorate (PPRSD), Ghana Standard Authority (GSA), Food and
Drugs Authority (FDA) etc. as the leading coordinating bodies. The EPA has the responsibility of
monitoring and coordinating activities of all thaestitutions in pest management. However, this
responsibility hadeen delegated to the PPRSD of MoFA which is more at the consumption level of
pesticide use in Ghana. EPA focus more on the importation of chemical, permitting for the sale of pesticides
and the listing of registered and banned pesticides. The needtftutions to collaborate is necessary for

a successful implementation of the IPMP. It is imperative for the Project coordinating Unit (PCU) of the
REWARD projectto collaborate with other supporting institutions, to appropriately utilize the capacity
within the institutions to deploy or use the IPMP as an important portion of the safeguards instruments
developed fothe REWARDproject, necessary for accomplishing environmental and pest management
goals. Some of these key national institutions responsible for the safe managementbéagcals and

its related matters are represented below:
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Environmental Protection AuthorifePA)
The EPA is a regulatory body under thénldtry of Environment, Science afd@chnology(MEST) with
the oversight responsibility for pest management and control and it has the following prerogatives:
9 The registration of pesticides
1 The limitation or banning of the use of a pesticide if necessary
T The granting of I|icences to all categories of
1 The levying of penalties.

The Chemical Control and Management Centre (CCMC) of the EPA is responsible for pesticides control
and management. It has offices in all regions as well as three district offices. The Agency periodically
provides a list of registered pesticides and barpesticides for public consumption. The recent list is
provided in Annex 1The list is periodically updated and there is the need to liaise with the agency for any
updates during project implementation.

The Pesticide Technical Committee (PTC) is a committee of the EPA Board. It is the organ of approval of
pesticidesaind they meet quartetlfhe committee consists of 13 members drawn from relevant institutions
with expertise in pesticide management. The institution includes:

1 The Chemistry Department of the National Nuclear Research Institute (NNRI) of the Ghana
Atomic Energy Commission (GAEC);
Plant Protection and Regulatory Services Directorate of the Ministry of Food and Agriculture;
Ministry of Health;
Ghana Standards Authority;
Ghana Revenue Authority/Customs Division;
Association of Ghana Industries;
Ghana National Association of Farmers and Fishermen;
Ministry of Lands and Forestry;
Ministry of Environment, Science aféchnologMEST)through the Environmental Protection
Authority (EPA).

= =4 =4 48 -8 -8 -5 _9

Consultation with EPA and PPRSD revealed that the use of chemicalREWARD target areas is very
intensive especially in the rural /hinterland. Some pesticides are smuggled into the country through the
boarder communities such as Bimbilla and Tatali areas of the Northern R&)nMost of these
chemicals smuggled are unregistered. The monitoring of this activity is challenging mainly due to the lack
of adequate staff in the EPA Offices to cover every area of the Regions regularly and the weatatioliabo

with other relevant stakeholders such as Customs Division (CD) of the Ghana Revenue Authority (GRA),
PPRSD and the Police servicébey also identified post registration management is a key challenge and
will need support in that regard to enforce the regulation on pesticides.

The Ghana Standards Authority (GSA)

The GSA is a regulatory body under the Ministry of Trade and Industry (MoTI) with the full responsibility
of ensuring the quality of the infrastructure including the Metrology, Standards, Assessment/Test and
Quality control (MSTQ). It ensures goods andvems are of acceptable quality for both local and
international consumers. The Authority makes routine analyses of pesticides residues in fruits and
vegetables in order to facilitate the exportations of these products and also protect the publicdealth an
ensure safety.

The GSA has offices across the country. GSA has been supported by the WorfdrigdAgriculture
Services Sulbector Investment Programm@gSSIP) and United Nation Industrial Development
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Organisation (UNIDO) to bring its Maximum Residue Limit (MRL) analysis capacity up to ISO 17025
requirements.

The Food and Drugs Authority (FDA)

The FDA is a regulatory agency under the Ministry of Health responsible for ensuring that any activity
concerning chemicals be registered including, pesticides. Section 18 of law 3058 stipulates that no person
will be allowed to manufacture, prepare, sekport or import any type of chemical product unless the
product has been primarily registered with the FDA. According to the ahemtioned provision (supply)

no product can be imported into Ghana without its prior registration by the FDA, and therigterfees

pai d. The word fAchemical productodo is however,
pesticide, insecticide, rodenticide among others. By this law, the FDA is authorized at any normal hour to
inspect any container or package, arttiéfy suspect it to contain any type of pesticide, they are also vested
with the authority to seize such products. The FDA has offices across the country.

The Customs Division (CD) of the Ghana Revenue Authority (GRA)

The Customs Division (CD) of the Ghana Revenue Authority (GRA) is a regulatory body under the
Ministry of Finance and Economic Planning and works in close collaboration with the EPA and PPRSD,
and reviews the EPA documents, certificates laomhsesto make sure they concern the importation of
approved chemicals, meat and agrochemical products. The importation reports of chemical products are
submitted by the CD to the EPA on a quarterly basis. The CD staff are members to the various technical
commitees of the EPA including the hazardous waste committee, the pesticide technical committee and
other related projects undertaken by the EPA. The Customs Excise and Preventive Services (CEPS) is a
member of the national coordination team of the Convenfi&biozkholm on Persistent Organic Pollutants
(POPs).

Ministry of Food and Agriculture (MoFA)Plant Protection and Regulatory Services Directorate (PPRSD)

The Ministry of Food and Agriculture (MoFA) is the lead agency responsible for the agricultural sector
within the context of a coordinated Government Programme. To carry out its function, plans and
programmes are coordinated through policy and strategeitarks. The Ministry is responsible for the
regulation of pesticides use in the country. The Plant Protection and Regulatory Services Directorate
(PPRSD) of MoFA was established in 1965 by an Act of Parliament: Prevention and Control of Pests and
Disease® f Pl ants Act of 1965 (Act 307) now replaced

The PPRSD as one of the Technical Directorates of MoFA, is the national institution with the mandate and
capacity to organize, regulate, implement and coordinate the plant protection services (including pest
management and pesticide use) needed for thargon support of sustainable growth and development

of agriculture.

The PPRSD has its headquarters in Pokuase near Accra and there are also regional officers in all the regions
of the country. It is also represented at the main entry and exit points throughout the country. It is not
directly represented at the districté&ttowever;t collaborates with the district MoFA offices to carry out

its functions at that level. The PPRSD is divided into four main Divisions and these include:

1 Crop Pests & Disease Management Division: The division develops Good Agricultural Practices
(GAPs), guidelines for Integrated Pest Management (IPM) of food crops. The division also
provides information on pests and disease situation. The division al&s cat training in GAPs
and provides comprehensive diagnostic and identification services of plant pests and diseases for
stakeholders, monitors the pest situation in the country, ensures effective control of plant pests,
manages calamity pest outbreadg(armyworms, grasshoppers etc), and carries out classical bio
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control measures (mass rearing and release edd®ats), and serves as secretariat for National
Fruit Fly Management Committee and National IPM programme.

1 Pesticide and Fertilizer Regulatory Division: The Division supervises and trains Regulatory
Inspectors, publishes information materials, registers and trains pesticides and fertilizer dealers
and applicators, keeps records as well as statistics of pestiaitd fertilizers and manages
pesticide and fertilizer stocks in the country. It supervisesefficacy trials carried out by
research.

 Ghana Seed Inspection Division: The division is responsible for seed certification. Services
provided are indicated ifable2.3below:

Table2-3: Services provided by the Ghana Seed Inspection Division

Type Service
Seed growers A Registration of Seed Growers
A Monitoring of seed and planting material production of crop species
A Certification of Foundation and Certified Seeds and also Primary
Secondary planting materials.
A Training of major stakeholders (Seed Inspectors, Registered Seed Gi
Seed Dealers, Extension Staff obMA and NGOG6s et c)
A Facilitation of promotional activities in the seed industry.
Seed dealers A Registration of Seed Dealers
A Monitoring of Seed Dealersoé outl
Seed importers an| A Registration of importers
exporters A Monitoring of importersé outlets
A Registration of exporters
A Monitoring of exportersé outlets
Farmers A Education and awareness creation on the benefits of utilization of ce
seed/planting materials

National Seed Testing Laboratory (NSTL)

The facility carries out seed sampling and seed quality tests such as moisture, purity, germination and
health before seeds are certified for distribution and marketing. The laboratory is yet to be accredited by
the International Seed Testing Associatit8ilA). The facility is located at Pokuase near Accra.

Table2.4: Services provided by National Seed Testing Laboratory (NSTL)

Seed growers Seed growers are expected to contact the nearest regional agricultural off
register with the regional/zonal seed coordinator. All the locations of seed
must be declared at the time of registration for monitoring and field inspe
Registrdion of seed growers is for two years and renewed annually.

Seed dealers Seed dealers are also registered at the nearest regional agricultural office
regional/zonal seed coordinator to qualify as a seed dealer. All dealer outl
expected to be declared at the time of registration for monitoring. Registra
for two years and renewed annually

Seed importer Seed importers are also required to register with the regional/zonal seed cool
at the nearest regional agricultural office. Registration is for two yearg
renewable annually. All outlets of the importer must be declared at the til
registration for monitoring. Seeds imported into the country must be declared
guarantine officers at the entry point and must be accompanied with an intern
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certificate such as ISTA certificate or its equivalent along with phytosanitary
other relevant certificates.

Seed exporters | To become a seed exporter in Ghana, one needs to register with the region
seed coordinator at the nearest regional agricultural office. Registration is f
years and renewable annually. All outlets of the exporter must be declared
time d registration for monitoring. Seed exporters must obtain an internat
certificate (Orange International Certificate of ISTA) from the National §
Testing Laboratory (NSTL) along with phytosanitary and other relevant certifi
before exportation.

The Project consideration to rehabilitate and install equipment at the Tamale Seed centre will help seed
producers in the Project target area to enhance their capacity to process more volumes of seed to the
required standard.

Plant Quarantine Division

This division of PPRSD works closely with the Customs Division of GRA at all the official entry points.

It supervises and trains Phytosanitary Inspectors, develops and publishes information material, keeps
records of plant imports and exports, identitytloé importers and exporters, as well as the pests and
diseases of quarantine importance. It issues phytosanitary certificates and import permits according to the
International Plant Protection Convention (IPPC) format. It inspects plant materials andsovakdsey

are free from pests. It also operates the National Sanitary and Phytosanitary Enquiry Point. The division
also carries out inspection on marketing quality standards on fresh fruits and vegetables for export. The
Division implements relevant Inteational Standards for Phytosanitary Measures (ISPMs).

Directorate of Crop Services (DCS) of MoFA
The Directorate is responsible for the following among other things:
1 Ensuring that there are planting materials (seeds) in adequate quantities at affordable prices and at
appropriate times and places.
Promoting the production of food, industrial and export crops in the country.
Monitoring the development of the crop sub sector.
Facilitating the capacity building of staff in the districts.
Providing technical advice to the public on all crops within our mandate.
Promoting the sustainable use of soil and water resources for agricultural production.
Recommending issuance of permits and waivers for the importation of agricultural materials for
the crops sulsector/industry.
9 Sourcing, soliciting, and analyzing information for the crop sub sector development.

=A =4 =4 -4 -

The Environment, Land and Water Management Unit of the DCS is directly responsible for environmental
management and monitoring issuBse directorate collaboratith other institutions particularly PPRSD

to provideimprove seeds that could withstand harsh weather conditions and pesticides. The directorate
identified the Fall Army worm the biggest challenge to the crop sector, however, interventions by
government and other international donor support has helpedhmudittiation and farmers vebeen
equpped with the necessary knowledge and skills in dealing with the pest.

Directorate of Agricultural Extension Services (DAES) of MoFA

The DAES is responsible for overseeing agricultural technology diffusion through the management of an
extension delivery service in the country. Its mission is to work with the regional and district Departments
of Agriculture and other stakeholders to emsthat extension services are carried out in an effective and
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efficient way towards the social and economic development of GHamaever, lack of logistical support
has hindered theerformancef the directorate as highlighted by the director during an engagemet as p
of the preparation of thiBMP.

DAES is tasked to perform the following functions:

1 Extension policy formulation and planning.

1 Review various extension approaches, framework document on Research Extension Linkage
Committees (RELCs), FBOs and private service providers in extension to improve on extension
service delivery.

9 Facilitate human resource development at all levels in extension delivery.

Coordinate extension activities.

1 Collaborate with a range of organisations/ agencies including NGOs, private service providers
and public organisations in providing extension service.

9 Disseminate information on appropriate approaches to all extension service providers.

1 Coordinate the establishment of community field demonstrations on released technologies
responding to beneficiary needs.

1 Develop efficient extension methodologies including Farmers Field Schools, Study tours for field
officers and farmers, and Field Days.

1 Promote released technologies through various information systems and communications media
to improve awareness of technologies.

=

Women in Agricultural Development (WIAB)MoFA

This Directorate is one of the seven Technical Directorates of MoFA. Its functions are to promote:
Food based nutrition education in relation to food production and diet improvement;
Value addition to agricultural produce, food processing and preservation;

Food safety;

Natural Resource management (farm, home, processing site); and

Gender mainstreaming of all agricultural policies, programs and projects.

=A =4 =4 =4 A

The National Information Centre on Poisons
The National Information Centre on Poisons is located at the Ridge Hospital in Accra and has the following
functions:
1 Help health professionals in making diagnostics and managing intoxications by chemicals
(including POPs), toxins, venons and drugs.
1 Provide information to health professionals on the toxic effects of poisons.
1 Provide information to the public on prevention and the management of first aid in case of acute
intoxication.
1 Train the public on the devastating effects of chemicals on the environment.
9 Provide toxicological surveillance through the collection of data on chemical induced incidents,
exposure and poisoning.
1 Organise training sessions on the prevention and management of cases of intoxication for public
health inspectors and all authorized agents such as PPRSD.

Currently, Ghana hasne Poison Control Centre located at Ridge Hospital in Accra. However, the centre
has only one well qualified staff. Furthermore, there is the need to establisheguipjped laboratory and
provide other logistical support such as computers and modeipnaent to enhance their operations.
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These laboratories operate according to different methodologies, in the search for residues, pests / disease
and analysis of pesticides, at different levels of use, in water, soil and planting material / seed and animals.

Phytosanitary products manufacturing companies

Phytosanitary products marketed in Ghana are either imported or formulated or packaged by approved
companies as distributors in Accra and other cities in the country (Bayer Cropscience SA, Winca Sunshine
Agrochemicals, Calli Ghana, Louis Dreyfus Ghana Léuj etc.).

Agricultural Professional Organizations and Civil Society
These organizations are groups of cooperative farmers ofdgarnmental Organisations (NGOs) for
the direct acquisition of pesticides from importers or distributors.

Ghana National Association of Famers and Fishermen (GNAFF)
The Ghana National Association of Farmers and Fishermen is the umbrella organization which seeks the
welfare of all member farmers involved in rural agricultural production. It is made up of commodity groups
(crops, livestock and fisheries. GNAFF was elighbd in 1992 and has over 1,000 employees. Its mission
is to:

9 facilitate procurement of agricultural inputs (fertilizers, pesticides) and also marketing of

member s6 agricultural produce,
9 organize training programmes and commodity group visits for exposure among others.

Ecological Restorations Ghana

Ecological Restorations (ER) carries out advocacy, raises awareness and builds capacity on environmental
issues including sound management of chemicals including pesticides. These organizations collaborate as
part of their activities with a number of stakdders including professionals in the phytosanitary sector.

Professionals in the Phytosanitary Sector

There are three (3) main professional pesticide associations in Ghana:
1 CropLife Ghana,
1 Ghana Agri Input Dealers Association (GAIDA); and
9 Pesticides Importers Association.

Crop Life- Ghanais the association of agrochemical importers and distributors in Ghana. The association
is affiliated with Crop Life Africa Middle East (CLAME). It is currently made up of 16 major agrochemical
companies in Ghana and counting. Crop Life Ghana controlg 86806 of the fertilizer market as well as
about 75% of the pesticide market in Ghana (Annex 2; statistics on fertilizer imports and exports). It is
committed to sustainable agriculture through innovative research and technology inathefaceop
protection, noragricultural pest control, seeds, and plant biotechnolbgg. keyactivities of Crop life
Ghana:
1 promoting responsible uses (RU) and effective handling of Crop Protection Products (CPPSs)
through effective stewardship programs;
i organizing training programs for both members and stakeholders in the industry; and
9 supporting the regulatory agencies in the formulation of policies on pesticide usage, regulation and
inspection.

Ghana Agri Input Dealers Association (GAID&)d Pesticides Importers Association (Pekg national
bodies of agricultural input dealers in Ghana. Their mission is to provide services and training-for Agri
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Input Dealers in Ghana for the Development of competitiveiagut market. CropLifeaGhana, GAIDA
and PIA are trade union chambers that aim to implement the FAO Code of Conduct.

In the context of Ghanaian law, they constitute effective professional groups with administrative and
political authorities. CropLifé&shana, GAIDA and PIA are considered by the Public Administration as the
privileged interlocutors in the phytosanitary msdion.

Beside these organisations, there are also vario
Agriculture Producers (GFAP), established in 2009. The federation operates with a council made up of
representatives of four Farmer Based Organisat{&BOs)- the Apex Farmers Organisation of Ghana
(APFOG), Farmers Organisation of Ghana (FONG), Peasant Farmers Association of Ghana (PFAG and
the Ghana National Association of Farmers and Fishermen (GNAFF). Integration of these different groups
under om federation is much better. Others such as the Vegetable Producers Exporters Association of
Ghana (VEPEAG), Ghana Agricultural Associations©®6
Seed Producers Association of Ghana (SEEDPAG) also exist to¢take e o f me mWighr s 6 i
regards to livestock, the Ghana National Association of Poultry Farmers (GNAPF) is the umbretif body
thepoultry sectors with branches across the various regions of the country.

These organizations take care of member sé inter
EPA/PPRSD. All institutions require training support and education of members on statutory obligations
and requirements with regard to pesticide tradingaasecontrol.

Distributors and Carriers

Carriers are involved in the distribution of pesticides in Ghana. Generally, these particular actors are found
in the sector because of the financial benefits they can draw without being professionals in the sector of
phytosanitary products.

Resellers or Distributors

This group is the intermediary between the manufacturing companies and the users who are farmers, a very
important link in the sector because of their role in the transport of phytosanitary products, even in villages
and camps.

Pesticide Users

It is the farmers who will benefit from the training actions of the national initiatives. These farmers are
mainly men, but also women and young people. Users of pesticides include approved applicators who are
part of the chain of professionals in the gisgnitary sector.

Agricultural Extension Dissemination

Technology dissemination at the district level is undertaken by trained Agricultural Extension Agents
(AEAs) of MOFA. However, there are challenges with inadequate number of extension agents resulting in
high extensionagentsf a r mmtiosod 1:2192 (DAES, 2017)Recently governmetiremunerated
extension officerhiaveincreased ta@,286 pegged at 1:765 as at 2@T8ble6). This is still short of the

ideal situation of 1:500.

It must also be emphasized tHaite are also private initiatives and NGOs involved in agricultural advisory
services and support to farmers under the private Sguigate Sector Extension Service Provideksy
among them include:

1 CARE International;
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9 Agricultural Development and Value Chain Enhancement Program (ADVANCE);
1 International Fertilizer Development Centre (IFDC); and
1 Alliance for Green Revolution in Africa (AGRA).

Most of these private sector entities engage in the distribution of fertilizers and pesticides to farmers to
enhance crop yields.

Table2-4: National Summary of AEAs Status
Number of Newly
Recruited Officers at | Number of AEAs | Number of VET- | Total AEAs

No | Regions Post from 2018 to @ Post AEAs @ Post @ Post
Date
M F T M F T M F T M F T

1 Ahafo 44 17 61 58 17 75 13 5 18 115 39 154
2 Ashanti 209 75 284 | 327 | 98 | 425 59 20 79 505 | 193 | 788
3 Bono 100 17 117 130 | 31 | 161 24 12 36 254 60 314
4 Bono East 69 9 78 74 7 81 30 6 36 173 22 195
5 Central 95 14 109 | 156 | 40 | 196 43 12 55 294 66 360
6 Eastern 151 24 175 244 | 44 | 288 56 14 70 451 82 533

Greater

Accra 86 48 134 98 | 60 | 158 8 4 12 192 | 112 | 304

North East | 57 4 61 57 6 63 27 27 141 10 151

9 Northern 138 25 163 | 137 | 15 | 152 50 24 74 325 64 389
10 | Oti Region 35 4 39 47 4 51 17 1 18 99 9 108
11 | Savannah 60 5 65 58 5 63 26 3 29 144 13 157

12 | Upper East| 123 19 142 85 59 | 144 0 0 - 208 78 286
13 | Upper West| 93 18 111 | 100 | 17 | 117 37 13 50 230 48 278
14 | Volta 61 14 75 103 | 17 | 120 27 6 33 191 37 228
Western
15 | North 46 7 53 42 4 46 16 0 16 104 11 115
16 | Western 60 9 69 80 | 11 | 91 33 6 39 173 26 199
1,79 2,23

TOTAL 1,427| 309 | 1,736| 6 | 435| 1 466 | 126 | 592 | 3,689 | 870 | 4,559
Source: Directorate of Agricultural Extension Servit@doFA - December 2021

Research Institutions

Academic and research institutions in Ghana continuously play a vital role in developing IPM strategies
on pests for several commodities including maize, cowpea, mangoes, lemon, rice, cucumber, cotton etc. In
addition, development of alternative managensgatems for use in communities practicing urban related
agriculture, IPM Kit development, demonstration and transfer of technology in IPM have been carried
severally. Nevertheless, full adoption has not been very widespread despite the efforts undéeaks.

of pesticides is increasimgspitehe high cost of the products relative to the financial capacity of majority

of farmers. One of such major research institutions is the Council for Scientific and Industrial Research
(CSIR).

The CSIR is the foremost national science and technology institution in Ghana. It is mandated to carry out
scientific and technological research for national development. The Council was established by NLC
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Decree 293 of 10th October 1968 aneestablished by CSIR Act 521 of 26th November 1996. The
Council, however, traces its ancestry to the erstwhile National Research Council (NRC), which was
established by the Research Act 21 of August 1958, a littlesoyear after independence, to organize and
coordinate scientific research in Ghana and pr o)
development.

The council is mandated to pursue, among others, the implementation of government policies on scientific
research and development, coordinate Research and Development (R&D) activities aBdiettidic

& Technical(S&T) institutions nationwide and assist the government in the formulation of S&T policies
for national development. The CSIR is further required to commercialize appropriate technologies, in
partnership with the private sector and other stakeholderspandrage in the national interest estific

and industrial research of importance for the development of agriculture, health, medicine, environment,
technology and other service sectors of the economy. The council has 13 institutes under its umbrella with
offices across the regions in thauotry. The institutes which activities are directly linked to pesticide use
and management in the agricultural sector include but not limited to the @83 Research Institute

(CRI), CSIRSavannah Agricultural Research Institute (SARI) and the @8liRal Research Institute,
CSIR-Plant Genetic Resource Research Institute (PGRRI) etc.

2.3.1 Regulatory and Institutional Gap Analysis

2.3.1.1 Legislative and regulatory Gap

The enactment of laws and policies particularly theiEbnmental ProtectioAct of 2025 (Act 1124by
Government of Ghana shows government commitment towards the sound management of pesticides.
Consequently, the EPA has established a pesticide management scheme, which involves the management
of pesticides from cradle to grave. However, challenge®siiit with regards to effective implementation

of the established laws and policies. This has been attributed to the absence of a full complement of relevant
regulations to give effect to some of the provisions of the law. There is therefore the need to address the
gap in the legal framework and other legislative inadequacies by reviewing and enacting the relevant
regulations to enhance compliance.

2.3.1.2 Institutional Capacity Gaps

The implementation and enforcement of the established policies and laws have been hindered as

a result of low human and institutional capacity. Institutions involved with pesticides regulation

or management do have experts with the necessary qualificdtiowsver, issues of institutional

concerns include:

1 Inadequate experts to handle the enormity of the task involved. For instance, there were only 9 PPRSD
staff in the then 3 Northern Region up until 2019 where a new batch of Agriculture officers were
recruited into the unit. These newly recruits will neeahs years of practice to enhance their expertise
in the area of pests and disease management.

1 Remuneration and motivation in most state institutions for experts are so poor while majority of these
experts are often poached by foreign and private organisations to leave the government sector.

9 Lack of personnel is exacerbated by the absence of other resources like logistics and funds to carry out
post registration and licensing monitoring activities on pesticides. For instance, the EPA is in the
process of establishing a pesticide quality cdriédooratory. The laboratory requires equipment and
accreditation to be fully operational. The EPA has the limitations of both the financial and human
resources to handle the demands of the laboratory. In effect, the EPA and all the identified institutions
be it in research, regulation, awareness or others would require financial support and institutional
capacity to be effective in dealing with pesticides. Thus,REE¥VARD projectshould support the
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establishment and operation of an efficient working laboratory for pesticide, water quality and other
environmental pollution analysis. There are also gaps with regards to the extension capacity of IPM
approaches and methods. The current agricultural @gteagent (AEA) to farmer ratio is high which
makes difficult for farmers to access AEA for services. An extension officer resourced with the
necessary transportation logistics and equipment, is responsible for over 2000 farmers. However,
engagemestwith selectedstakeholdegrous reveals that the current farmer to farmer ratio is 1:2500
3000 in the proposed target area.

It is therefore imperative to work towards achieving the-ldBbmmended ratio of one extension officer

to 500 farmers and to ensure adequate equipment of extension agents of technologies and good practices
of integrated pest management. The GoG has madeettessary efforts to improve the situation through

the supply motorbikes, pielip vehicles and recruitment of extensionists to enhance visibility as well as
lower the AEA to farmer ratio.
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3.0ENVIRONMENTAL AND SOCIAL BASELINE CONDITIONS

This section presents a description of the existing environment, comprising 4pleybkioal and socio
economic conditions of target areas selected to benefit from interventions un&EWHeRD. All the

seven (7)istricts are located withifour (4) northern regiongn the Northern Savannah Ecological Zone
(NSEZ) of the country. They are also known as the Savannah Regions (based on climatic and vegetation
characteristics), quite distinct from the recently created Savannah Region (which is only lrafrtherf

regions of Ghana Figure 3.1).
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Figure3-1: Map of Ghana showing tHeeneficiary digticts (source: SAL Consult, 2025

The Northern Savannah Ecological Zone (NSEZ) forms more than half of the total Ghana land surface
cover of about 239,000 square kilometres (23.9 million ha) bEheficiary regionfie between latitudes
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8% and 12 N and longitude 4E and 3W. Togo bounds it to the east, Burkina Faso to the north, Cote
d'lvoire to the west and the high forest ecological zonehe south. The economy of the NSEZ is based
mainly on agriculture, which is the basis of livelihood for a majority of the population. The stabd!
family holding is the basic unit of production.

3.1 Country Characteristics i Ghana

3.1.1 General

The Republic of Ghana is located between latitudes 4° and 12°N, and longitudes 4°W and 2°E. It has a
total border of 2,093 km, including 548 km with Burkina Faso to the north, 688 km with Céte d'lvoire to
the west, and 877 km with Togo to the east. Itdhasastline on the Gulf of Guinea, part of the Atlantic
Ocean, measuring 539 km. It has an area of 239,540 Kme country is divided into 16 administrative
regions and 260 districts with Accra as the administrative capital. Ghana is drained by thraia (8)er

systems comprising the Volt§outhwestermnd Coastal River Systems. The Volta in Ghana occupies
nearly one third (30%) of the land area of Ghanasthghwester22% and the minor coastal 8%. Global
water resources are estimated at 53.2 gar year, consisting of 30.3 Rfyear of internally produced

water resource, and 22.9 kyear of runoff from other countries.

The country is characterized by fairly low relief with few areas of moderate elevation in the north and east.
The land is generally 600 meters above sea level. Physiographic regions include the coastal plains, the
forest dissected plateau, and high hilbgowhich are important ecological subsystems in a generally
undulating terrain. At the southern and northern margins of the Volta Basin, there are two prominent areas
of highlandi the Kwahu Plateau, and the Gambaga Escarpment. On the eastern margivotihtBasin

is a relatively narrow zone of high mountains running in a sewtt to nortkeast direction with the
Akwapim, Buem, Togo Ranges registering the highest point (Mt. Afadjato) in the country.

Average rainfall over the country is about 1,260 geaf butranges from 890 mm/year in the coastal zone
near Accra to 2,030 mm/year in the seutiistern rainforests. The rainfall isiiniodal in the souttwestern
forest zone, giving a major and a minor growing season; elsewheremedai distribution gives a e
growing season from May to October. Except for the saughtern zone, the reliabilffyredictability of
rainfall, particularly after crop germination, is a major factor affecting crop grawthagriculture in
general.

3.1.2 Climate, Air Quality and Greenhouse Gases

The five regions fall within the Guinea and Sudan Savannah climatic zones (also known as the Tropical
continental or savannah climatic zones). The climate is influenced by the movement of wesses:
Northeast Trade Winds and the Southwest Monsoons. These air masses converge atTitopicaer
Boundary (ITB) which, depending on the season determines the rainfall pattern over the district. The
Guinea and Sudan Savanna zones are both characteriaathibyodal rainfall regime lasting from April

to Ocbber, although mean annual rainfall is higher in the Guinea Savanna zond 20@0Mm)than in

the Sudan Savanna (32000 mm) The period between November and March is dry and characterized by
the desiccating Harmattan winds, rendering the zone prone to bush fires. The mean annual maximum
temperature ranges from 33°C to 35°C with a minimum of about 22°C. During the dry season, the
Harmattan prevails, causing high rate of evapaspiration and soil moisture deficiency. Relative
humidity is high during tl rainy season but falls to about 20% in the dry season. Agricultural activities
within the zone contribute significantly to the GHG burden through poor farming practices by farmers.
Prominent among these activities are deforestation (tree cutting), bushghand charcoal production.
Figure 3.2shows the agrecologicaltlimatic zones of Ghana
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Astal Savannah

Figure3-2:Map showing the Agr@cological / Climatic Zones of Ghana
(Sourcehttps://journals.sagepub.com/doi/full/10.1177/11786302211043033
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Figure3-3: Drainage Map of Ghana showing the Black and White Volta River Systems
(Sourcehttps://mapsyhana.com/img/0/drainagaap-of-ghana.jpg

3.1.3 Water Resources

The Northern Savannah Ecological Zone is mainly drained by the White Volta and its tributaries Morago,
Red Volta, Atankwindi and Asibelika in the Upper East Region (UER), Kulpawn with its tributary, Sisili

in the Upper West Region and the Black Volta, Hasid Oti in the NRKigure 3.3).All the principal
branches of the Volta flow permanently during the wet periods. In the dry season the volume of water in
the rivers of the two upper regions reduce considerably, breaking into pools or drying up &kt thfehmeea

dry period. The Volta with its tributaries is an important source of surface water in the Northern Savannah
Ecological Zone. Groundwater is the most important source of potable water in the project area. However,
the yields are generally insuffent to meet the needs of large communities or irrigation agriculture.

31


https://maps-ghana.com/img/0/drainage-map-of-ghana.jpg

3.1.3.1 The White Volta BasiWVB)

Geographical description

This area, located in the northeastern tip of Ghana, falls within Sudan savannah and guinea savannah agro
ecological zones. The selected areas cover a total of 12,000sq km with a population of approximately 1.4
million. The area has a very high population density relative to land and other resources available. It covers
theUER and two districts in the North East Region. The target area is located in the White/Red Volta basin
just south of the Burkina border and east of the Togo border. Itis charadbgrissadh weather conditions

- with low monemodal rainfall amounts of 9001,100mm per annum, mean temperature ranging from
27.81 28.8C. Specifically, in the Sudan savannah enclaveyélgetation typés open grass with scattered

short droughtand fireresistantdeciduous treedn significant stretches, grass cover is very sparse, the
land is bare and severely eroded. This agralogical zone is susceptible desertification and there is

the fear that increased human activities could bring this about sooner than later (Bingy, 1990

Agriculture
The people in the target area are typically involved in subsistencdiveefck farming systems. The

crops include millet, sorghum, fonio, potatoes, groundnuts, cowpea, onions, leafy vegetables. Livestock
rearing is common to every household with smatiinants, poultry (guinea fowl and fowls) and to a small
extent piggery. There is also production of mango in the area; and shea trees grow wild. Some fishing is
done on the white Volta and its tributaries. Small cottage indu$tnesaving of basket anldats from

grass; weaving of local fabric for sewing of traditional smocks and dresses for ladies. There is small scale
gold mining in and around Nangondi and Talensi areas. The produce of the area is marketed mainly in the
big towns such as Bolgatanga,Wango and Bawku in the region; though cash crops like onions, parboiled
rice, woven baskets and smocks are mainly sold in southern Ghana cities or exported in the case of the
baskets and smocks.

Apart from the harsh and prolonged dry season, the area experiences excessive flooding from the hite Volta
basin, especially during spillage of the Bagre Dam just upstream in Burkina Faso. The construction of
Pwalugu Dam, which is expected to hold back ematain the flash floods from the spillage of the Bagre
Dam has barely commenced. There are 2 main public irrigation schemes in theTarealrrigation
Scheme (2,490ha) recently rehabilitated with funding from GoG/WB under GCAP and Vea Irrigation
Scheme (880ha). In addition to these, there are numerous small dagslts for community and
livestock watering, though some have the potential for additional use for irrigation purposes. There are
extensive flood plains within the area, notable ones being the Fumbisi, Gbedimbilisi and Wiasi Valleys, all
of which have received enform of intervention or other by way of land development (contour earth
bunding, dykes) through donor funding. The irrigation schemes and flood plains are used for the cultivation
of mainly rice, onions and leafy vegetables. Households have smaldhgndells which they use for
production of vegetables for domestic consumption. The rice is processedbaiedausing local
techniques.

Challenges
The constraints in this target area are numerous and inctietese population in certain areas leading to

pressure on land which results in land degradation, inability of youth and women to have access to land,
low soil fertility especially on the rocksiopes in Bongo area, soil erosion/ degradation from continuous
cropping using inappropriate methods leading to loss of soil cover, inundation from flash floods,
uncontrolled transhumance activity, nutrition deficient diet, increasingly poor and eriaféd! rzatterns,

bush burning. The above factors cause a lot of-u@n migration. For example, the youth in the Bawku
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areas are noted for onion cultivation, but due to unavailability of land they are continuously on the move,
throughout the country in search of land for production.

3.1.3.2 The Black Volta Basin

Geographical description

The Black Volta has a total catchment area of 142,056ikefuding areas outside Ghana. Only 33,302

km? (23.5%) of the catchment area are located in Ghana. Its main tributaries are Kamba, Kuon, Bekpong,
Kule Dagare, Aruba, Pale, San, Gbalon, Chridi, Oyoko, Benchi, Chuco and Laboni. The catchment areas
are all within Ghana. The Black Volta basin is primatéigated in northerwestern Ghana. The basin
includes portions of the Upper, Northern and Brong Ahafo Regions. Annual rainfall in the basin varies
between about 1150 mm in the north and 1380 mm in the south; pan evaporation is on the order of 2540
mm per year, and runoff is about 88.9 mm per year. The annual runoff from the Black Volta Basin is about
243 n¥/s. Mean annual flow is about 8300%Hhd the mean monthly runoff from the basin within Ghana
varies from a maximum of about 623/sto a minimum of about Fsec. It contributes for about 18% of

the annual total flows to the Volta Lake. The potential storage site at Bui has a volume in excess of 12.3
x10°m® and could regulate the basin yield at a minimum of about 286. fhe specific suspended
sediment yield in this basin ranges from 812.0 tonnes/yr/k Current surface water use is estimated

to be only about 0.03 #s for domestic water supply.

Agriculture
The major land use is agriculture with food crop cultivation under extensive bush fallow. The major food

crops include yam, cassava, maize, sorghum, millet, groundnuts, and beans. Animal grazing on the free
range is a significant activity. In the northwebthe basin, particularly the Lawra district, lands are highly
degraded both in terms of physical status and fertility levels and can hardly support meaningful crop
cultivation. Vegetation has also been degraded due to the incidence of annual busisfirasTed to
seasonal human migration and great reduction in the number of livestock.

Challenges
One major problem facing the farmers in the Black Volta Basin is that of storage. Currently-tharpest

losses of farm produce stand at about 30%. For this reason, farmers are forced to dispose of all that they
produce in return for low prices espdlgialuring periods of bumper harvest; also because of lack of access

to market centres and /or inaccessible farms. In the Nadowli District for instance, some of the perishable
crops grown are yam, cowpea and vegetables like tomato, okro and green lbasesprbduce are sold
immediately after harvest. In the rainy season, villages like Kamahegu and Selee are completely cut off
from any market centre due to immotorable roads. The construction and rehabilitation of feeder roads in
the district should therefe be given a paramount concern in order to expose the farming communities to
market incentives.

About 75% of farmers rely on traditional methods of farming using simple tools such as cutlasses and hoes
and are highly dependent on rainfall for crop production. Only about 25% of the farmers rely on
intermediate technology using tractor services, anidnaivn implements and irrigation. Due to the
predominance of traditional methods of farming it has resulted in the depletion of soil nutrients and
consequently low yields, which is responsible for the low incomes and hence low standards of living, and
foodinsecurity in the Black Volta Basin districts.
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3.1.4 Geology, Topography and Soils

3.1.4.1 Geology and Topography

The Upper East and the Upper West regions are underlain by granitoids of post Birimian age WiRle the

is underlain by sandstones, shales and limestones of the Voltaian system fringed at the west part by the
post Birimian granitoids. The granitoids include granitic and gneissic rocks of grey colours and shades of
pink. The gneisses are folded and alsot@irwith the rest of the formation. These rocks tend to be hard

and less weathered due to the drier climatic conditions prevailing in the Northern &@caren They

undergo less severe weathering compared to the southern part of Ghana. There are two main physiographic
regions recognisable in the zone viz. the Savanna High Plains and the Voltaian Sandstone Basin.

3.1.4.2 Savanna High Plains

This is a gently rolling plain with average heights between 180 and 300 metres above sea level (ASL).
Small rounded hills or inselbergs of Birimian origin can be found occasionally. This zone is found north
of the forested dissected intermediate bekcept forthe Mole National Park, part of which is in the
Voltaian sandstone basin, other protected ecosystems are located within this topographic region. They are:
Gbele Resource Reserve, Kenikeni, Nuale, Naaha, Ambalara, Kulpawn Tributaries, Kulpawn etsadwat
Mawbia, Sisili Central, Chiana Hills, Tankwidi West, Tankwidi East, Red Volta and Morago forest
reserves. The soils of these areas include graatdr laterites and savanna ochrosols, which are widely
distributed. Less widely distributed are variditisosols and brunosols as well as acid gleisols and some
tropical black earth. The soils of the high plains are more fertile compared to those of the Voltaian Basin
but erosion is a serious problem.

3.1.4.3 Soils

The most extensive soil type in the study area is the Groundwater Lateritic Soil which covers aiphpxim
75%o0f the aredFigure 3.4). The principal characteristic of this soil type is the presence of a well cemented
layer of iron stone (iron pan) at a relatively shallow depth below the surface. This layer is largely
impervious to infiltrating rainwater resulting in the topsoil becomvirgerlogged right up to the surface

in the wet season, but dry out completely in the dry season. Soils in the URIR @md generally formed

by weathering of the bedrock although some drift of soil transported by wind and water is also found. The
soils have predominantly light textured surface horizons with heavy textured soils confined to valley
bottoms. There are extgme areas of shallow concretionary and rocky soils which have low water holding
capacities and limited suitability for agriculture.
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Figure3-4:Soil Suitability Map of the Northern Ghana

(Sourcérttps://esdac.jrc.ec.europa.eu/ESDB_Archive/EuDASM/Africa/images/maps/downloadl/afr_ghgmssa.jpg

3.1.5 Biodiversity Resources

The Savannah zone includes the grassland of the north and the derived savannah on the fringes of the
forests. The interior savannah contains 1,519 vascular species known to be indigenous or naturalized to the
savannah zones of Ghana. Four (4) species dmguCeropegia gemmiferaCommiphora dalzielji
Pteleopsis habeenssdEugeniacoronataare rare in Ghana and internationally. The Guinea Savannah
consists generally of fire tolerant, deciduous, breaded trees interspersed in a ground flora of mainly
grass, sometimes more than 1.5m high. The more important grasses of grazing valuérdioplegon
gayanusand in densely populated areas, the comgrassesnclude Diectomis fastigiataPennisetum
pedicellatumand Loudetia togoensisOther species that occur akFeteropogoncontortus Aristida

purpurea The common trees includ¥itellaria paradoxa (shea), Parkia biglobosa (dawadawa),
Piliostigmathonningii Combretunglutinosum Anogeissusatifolia., Detariumsp, Afzeliasp., Prosopis

sp., Pterocarpts sp.,Antiaris toxicaria, Vitex sp, Piliosstigma sp Lonchocarpus spandAcacia sp

The Sudan Savannah occurs mainly in the Bawku East, Bawku West and Bolgatsucjpalitiesat the

extreme nortkeastern corner of the Northern Savannah Zone. Its total coverage is less than 10% of the
zone. The vegetation is made up generally of open savannah with short grass interspersed with relatively
short low branching deciduous, broad #mid-leave trees. The common trees include speciddafsonia

digitata, Butyrospermum parkiiAcaciasp. andParkia biglobosa The vegetation in most of the peo

area is characterized by a mosaic of forest, savannah, marshes and grassland. The ecology is for the most
part severely altered. This is a reflection of prolonged unregulated grazing, burning, and intensive
cultivation. There are 72 forest reservethie Northern Savannah made up of 23, 33 and 16 in the former
Northern, Upper East and Upper West Regions respectively. They range in size from 0.4 square kilometres
to 1,116 square kilometres. However, many of these areas are under pressure from sufaisters;

livestock herders and others who engage in illegal activities in the reserves.
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According to the 2020 Facts & Figures: Agriculture in Ghana, issued by the Statistics Research, and
Information Directorate of the Ministry of Food and Agriculture, thte of agricultural expansion is

unprecedented in the countryds history, overrunn
savannah, woodlands, and forests. The report establishes that between 1975 to 2000, agricultural lands
expandedfrod 3 t o 28 % of Ghanads total area and d6csont i n

land area in 2013; this expansion having significance beyond the simple area numbers. This is because
agricultural lands often represent a radical transformation from a diverse variety of vegetation types and
natural habitats to cregominated landscape The savannah areas of Ghana are known to have
experienced a large loss, from about 51 to 40% of the total land area from 1975 to 2013. The formerly
uninterrupted savanna landscapes of the Central Sudan Savanna, Main Transitional Zone, and Central
Transtional Zone are now highly fragmented, with large tracts of natural habitat broken into patches of
farmland, reducing habitat suitability for many types of wildlife (SRIDFA, 2021).

Many of the large wildlife species, which are common to tropical Africa, are also found in Ghana. They
live mostly in the savannah ecosystem and incledethera leo(lions), Panthera pardugleopards),
Loxodonta aficana(elephants),Syncerus caffebuffalo), Neotrigus pygmaeugroyal antelope) and
Colobus andCercopithecus sfmonkeys) Hippopotamus amphibiusnd Crocodilus sp Snakes include
pythons and poisonous ones suchlag nelanoleuc#cobra),Bitis gabonicagaboon viper), Lizards, e.g.
Veranusniloticus, often of striking colours are common, as are large snails, spiders and scorpions which
are found in large numbers. The insect fauna is also very rich in diversity. The bird species include
Francolinus spbush fowl)Falconidae sgfalcons, hawks, and eagleBkittacus erithacuggrey parrot),
Neophron sp(vultures),Guttera edouard{guinea fowl) and many more. Savannah fauna comprises at
least 93 mammal species, about half of which can be considered to be large ones, over 350 bird species, 9
amphibians and 33 reptiles. About 13% of the 860 recorded butterfly species in Ghana are associated with
the savannah. The Wildlife Conservation Regulations of 1971 (LI. 685) has schedules which contain lists
of wild animals found in Ghana. Fiffijve of these are completely protected.

Populations of many wildlife species found in the savannah have dwindled as a result cirfdunad
interventions, mainly through over hunting, inappropriate agricultural practices and expansion of
agricultural land, road construction and bush burnifig demand for wild animal meat (popularly called
bushmeat in Ghana) is ever increasing, resulting in widespread hunting. As human populations in the
northern parts of the country increases, exerting enormous pressure on the finite good "land" and creating
land hunger among mostly the rural people, intact savannah woodlands and secondary groves which
provide wild animals refuge and source of food become fragmented and unable to hold large populations
of animals.The gallery forest, which represents the most biologically rich habitat in the savanna zones of
central and northern Ghana, have also experienced a decline that has accelerated, mainly because of clear
cutting for agriculture, from 6,200 sg.km in 1975 {850 sq.km in 2013 (SRIDMoFA, 2021)

Wild animal movement between reserves, groves and sanctuaries in the northern savannah may be limited
because these are either fragmented or interspersed with farmlands. Studies have shown that wild animals
move from Togo into Ghana and vice versa, usaltegy forests along the Red Volta River. It is also on
record that wild animals move from tli&obal Environment FacilityGEF supported Nazinga Game

Ranch in Burkina Faso to farms on the Ghana side of the dhakina Faso border. Communities
outlying protected areas have occasionally had their farms and property destroyed by wild animals mainly
elephants that move outside the reserves, particularly in the dry season, in search for water and food. In
1997 elephants invaded some villages including Wizhn&ongoiri, Nangodi, Sekoti and Datoko, all at

the fringes of the Red Volta Forest Reserve, which is a natural trail for elephants moving from Togo into
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Ghana. Where villages received no help from staff of the Wildlife Division in driving these animals back
into the reserves (or gallery forests), they resorted to killing the rampaging animals

3.1.6 Energy and Water Supply

The main source of energy or fuel for lighting in the Savannah regions is electricity generated by means of
hydropower and provided by the Volta River Aut
Company (NEDCo). The main hydrogenating stationhhefMRA are the Akosombo and the Bui Dams.
Majority of households in rural areas also use Kerosene lamps while a few communities benefit from solar
sources. There are private power generating plants located within the regions. According to NEDCo, most
housdolds are unable to pay for the electricity and therefore affects revenue generation and expansion of
distribution networks. Most households in the NSEZ rely heavily on wood, charcoal and crop residue for
cooking and heating.

The 2010 Population and Housing Census (PHC) established that the commonest sources of drinking water
in the old Northern Region are borehole/tube well (35.1%), river/stream (17.4%h@ipe outside

dwelling (12.2%), pipéborne inside dwelling (8.7%), ugout/pond/lake/dam/canal (7.6%), public
tap/standpipe (6.9%), protected well (5.6%) and unprotected well (4.2%). Putting all the protected sources
together, means that 69.6% of the population in the region have access to potable water, an increase of
30.2%6 over the 2000 PHC figure. With respect to the districts, Tamale Metropolis has a greater proportion
of households using piggorne water (87.9%) than the other districts, while West Gonja has a greater
proportion of its inhabitants using borehole/tubdl \#l.1%).

In the Upper West Region, the use of borehole/pump/tube well was the most common, accounting for
almost twethirds (64.2%) households in the region. A small percentage (11.4%) of households also
reported pipeborne outside dwelling as source of drinkingtevaln Wa municipality, pipdorne water

both inside and outside dwellings (39.8%) was the main source of drinking water. Borehole/pump/tube
well was common in Wa West (79.3%), Jirapa (75.1%) and Nadowli (74.6%). For urban and rural
localities, boreholedmmp/well was the main source of drinking water. The urban average was 28.6%, with
a high of 50.1% in Jirapa, while the rural average was 73.4%, with Sissala East highest at 87.6 %.

3.1.7 Culture and Religion

Each of the Savanna regions consists of at least three ethnic groups and spoken languages are varied
accordingly. The major ethnic groups are each represented by a paramount chiiefitiéeRegionhas

four paramount chiefs who represent four major ethnic groups. Islam is the dominant religion in all 5
Northern Regions, whereas Traditional and Christian religions are prominent in the Upper East and Upper
West Regions respectively. Aside agricultuhe people engage in the manufacture and sale ofidrzalit

artifacts and musical instruments. Blacksmithing and pottery are also common in these regions.

3.1.8 Issues in the use and management of synthetic chemical pesticides in Northern Ghana

A study published by the Northern Presbyterian Agricultural Services (NPAS) and its Partners (ICCO
Netherlands and Christian Aid, UK) in 2012Gh ana 6 s P e sargued thdt &haaran fariness

who use chemical pesticides to control insects and diseases on their crops are potentially exposed to
pesticides through the skin, or the eyes or through inhalation or ingestion, with key risks being death,
cancer, birth defds and damage to the nervous system. The following sections summarise the key findings
and arguments presented by the NPAS pesticides report.
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3.1.8.1 Pesticide poisoning of farmers

NPAS® survey of 183 UBRfoondthat mdrertharladuanter Hadl racgndyssuffered t h
from directly inhaling chemicals and one fifth from spillage of chemicals on the body. In late 2010, 15
farmers died from suspected pesticide poisoning in the same region. Most of these deathyedeadelie

have resulted from poor storage of pesticides, which seeped into food stocks. Senior health officials
believed that some énatural o deaths among Ghanai
poisonings are hard to diagnose. A 2608y (W. Ntow et al} a comprehensive analysis of pesticide
contamination on farmers in Ghanfound the presence of organochlorine pesticide residues, including
DDT, in the breast milk and human blood of vegetable farmers. Some women farmers hadaaedumu
pesticide residues in breast mil k above the 06to

adverse health effects on their children.

3.1.8.2 Unsafe Use of Pesticides

NPAS and its partners identified 6 key aspects of the unsafe use of pesticide by farmers:

1) Around 7 banned or restricted chemical pesticidealdrin, dieldrin, endosulfan, lindane, DDT,
methylbromide and carbofuran (the latter which is banned above a certain level of tespjigared
to be still in use by some Ghanaian farmers. The 20123\2ddy found that four banned or restricted
chemicals were on sale in local agtealer shops DDT, aldrin, lindane and dieldrin.

2) Other dangerous chemical pesticides that the government had cleared for use and failed to ban were
also being used, such as atrazine, paraquat and chlorpyrifos.

3) Farmers were misusing pesticides by spraying too close to harvest (thus contaminating the crop before
consuming it), oveapplying the dosage, applying pesticides intended for cash crops to growing food
crops or applying pesticides intended for growingpsronto stored crops, using obsolete or expired
pesticides and mixing different chemical pesticides together.

4) Most farmers failed to use any protective equipment while virtually no farmer used all the
recommended equipment. Only farmers contracted to cotton and cocoa companies receive protective
equipment, otherwise these need to be paid for. The health hazaedamified given that some
farmers allow their children to do the spraying.

5) Storing pesticide containers near to, or even in, food stores was widespread and had contributed to
several deaths and an untold number of illnesses. There was also widespusadfreontainers for
storing food or water for humans or livestock.

6) The NPAS survey inJER found that 43% of farmers sampled had had some training on the safe use
of pesticides, but only just over half had received such training fromAyYimost of the rest had been
trained by local NGOs. Many problems result from insufficient training, advice and education provided
to farmers by the Ministry of Food and Agriculture d&A) and its extension service. Training is
especially critical given that most farmers are unable to read and write.

3.1.8.3 Poisoning the Public

The harmful effects of pesticide use go beyond t
of food. Residues from six banned or restricted chemical pesticldBS, endosulfan, lindane, aldrin,

dieldrin and endrifi have been found in foodrsples in studies done by W. Ntow et al. Further academic
studies in the past five years show the presence of pesticide residues in fish, water, sediments, fruit and
vegetables, meat and human fluids (blood and breast milk) in Ghana. While testing tideessidues

on export crops such as cocoa is routine and stringent, same cannot be argued when it comes to domestic
consumption of food by Ghanaians, as no such stringency exists. Similarly, allesxeotéd cash crop

farmers have been trained in thafe use of pesticides but most of those producing food for Ghanaian
families have not. Just as there is no systematic testing for the impacts of pesticidesxponoiarmers,

there appear to be no routine tests conducted on the food available ina@magkets.
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3.1.8.4 Marketing of Pesticides

NPAS and its partners also argued that the pesticide problem is compounded by unscrupulous private
companies. According to the NPAS report, the increase in pesticide imports into Ghana in recent years is
matched by an increase in the number of importimgpamies, of whom there are now more than 50. Yet
many imports are illegal. Surveys conducted by the Environmental Protection Agency (EPA) in 2007
showed that around 30% of pesticides on sale were either unlicensed or smuggled. Officials still estimate
thatat least 1615% of all imports are illegal, either brought in by unlicensed dealers or involving expired

or adulterated goods. Some imports arrive in bulk and are repackaged into small containers, often carrying
inadequate or misleading labelling, oftaryoin French. There is an industry of private companies behind
pesticides that is driving increased use in Ghana. Advertising, which is prominent on the television, radio
and billboards, c¢claims that pest i auithtk@daentalrefiectss ar me
on human health or that protective equipment must be worn. Adverts are meant to be approved by the EPA
but often this does not happen.

3.2 Country Overview of Agricultural Activities

The Ghana Census of Agriculture (GCA), 2017/18 report revealed that agricultural activities in the country
remainrural and rudimentary with little innovation and modernisation. Most agricultural holders use
traditional tools and equipment for production whereas the use of modern tools and equipment such as
tractors, shellers, power tillers, hatchery/incubator, mpeatessing equipment and milking equipment are
negligible. While fertilizer is not used by most holders, the use of pesticides is highlyeptesaong

holders. Crop cultivation is predominantly dependent on rain and mortality in livestock i3 ngbector

is characterised by the consumption of own produce. Agriculture production is largelssatalivith
mostparcels of land used for the cultivation of crops smaller than 2 acres. The level of education among
agricultural holders is low with males dominating the sector. In addition to this, the youth, generally, find
agribusiness unattractive.

3.2.1 Agricultural Practices

The most common type of land tenure arrangement used by both male and female holders in both urban
and rural area® producecrops and forest trees is ownership through either freehold (52.2%) or inheritance
(23.0%) which together constitute 75.2% of all parcels. For institutions, ownership through freehold
(64.0%) and inheritance (11.3%) constitute 75.3% of the type of lancetarrangements. However, most
holders including institutions do not have any documentation covering the land tenure arrangenients

12.9% of land parcels used for crop and forest tree production by households and 33.7% by institutions
have complete documentation. More than half (56.7%) of land parcelsaupeaducecrops and forest

trees are small (less than 2 acres), with a higher proportion (71.4%) of parcels belonging to females being
less than 2 acres. Six in ten (59.4%) of all arable crops are produced on land parcels less than 2 acres and
one quarter (24.5%)r@ on parcels that are greater than 2 but less than 5 det#s. 11 provides
information on the crooped areas of major crops in hectares. In terms of these areas, the top five crops are
Maize (10,203,000), Cassava (9,294,000), Yam (4,305,000), Plantain (3,678) and Groundnut (3,339).
Table 12 provides data on the growth rate of average cropped area of major crops where Rice (paddy),
Maize, Plantain and Yam recorded positive growth rates the periods 20002011 to 2012 2014 as

well as 2015 2017 to 2018 2020. Meanwhileproduction in metric tonnes over a-§6ar period as
illustrated in Table 13 has been dominated by the following: Cassava (183.284), Yam (75,166), Plantian
(42,887), Maize (20,879) and Cocoyam (13,769).
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However, parcels used for cultivating forest trees are much larger in size. More than half (51.4%) of the
parcels for forest tree cultivation by households are 10 acres or larger of which 72.0% are 20 acres or larger.
In the case of institutions, 59.7%fofest trees is cultivated on parcels 50 acres or riitwree tree crops

(cocoa, cashewnd oilpalm) account for 95% of total land under the cultivation of tree crops. Land
parcels used in the cultivation of tree crops are larger in size than argide/&third (35.7%) of parcels

used by households for the cultivation of tree crops are less than 2 acres. A similar pattern is observed for
institutions with a higher proportion of land parcels greater than 20 acres.

Table3-1:.Cr opped Area of Major Crops (6000 Hectares)

Crop 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Total

Maize 1,023| 1,042| 1,023| 1,025| 880| 865 985| 1,021| 1,150| 1,189| 10,203
Cassava 889| 869| 875| 889 917| 879 917| 977| 1,021| 1,061| 9.294
Yam 204| 426| 422| 428| 430| 427 493| 470| 500| 505| 4,305
Plantain 336| 337| 340| 357 363| 358 363| 387 409 428 | 3,678
Groundnut 357| 345| 329| 335| 336 327 316| 320| 337 337| 3,339
(Fg‘;z &) 197| 189| 216| 224| 233| 236| 241| 260| 282| 201| 2°39°
Sorghum 243| 231| 226| 227 228| 201 224 | 228 226 227| 2,261
Cocoyam 204 196| 194| 200 200| 206 204| 203 214 213| 2,034
Cowpea 182| 169| 162| 166 163 | 147 154 | 157 169 169| 1,638
Millet 179| 172| 161| 162 162 | 137 156 | 142 148 139| 1,558
Soya Bean 86 85 85 87 86 87 102| 103 112 116 949

Sources: Statistics Research & Information Directorate, MoFA (2021)

Table3-2: Growth Rate of Average Cropped Area of Major Crops

AVERAGE AREA AVERAGE AREA
CROP (6000 HA) gi%’VTH (6000 HA) GRRa\_:_VgH
20092011 20122014 20152017 20182020
Maize 9,898 10,300 4.07% 9,100 11,203 23.10%
Rice (Paddy) 1,804 2,100 16.42% 2,366 2,778 17.42%
Millet 1,807 1,652 -8.57% 1,516 1,431 -5.58%
Sorghum 2,544 2,279 -10.44% 2,177 2,275 4.52%
Cassava 8,834 8,774 -0.67% 9,042 10,202 12.83%
Yam 3,892 4,253 9.29% 4,426 4,915 11.06%
Cocoyam 2,114 1,969 -6.87% 2,035 2,104 3.36%
Plantain 3,298 3,446 4.49% 3,614 4,085 13.02%
Groundnut 3,489 3,362 -3.63% 3,267 3,314 1.43%
Cowpea 1,706 1,655 -2.99% 1,544 1,653 7.06%
Soybean 798 856 7.28% 919 1,105 20.27%

Sources: Statistics Research & Information Directorate, Mofa (2021), Based On Table 4.1 And Appendix 16
Growth Rate Is Based On The Comparison Of The Average Ofi2R091 With The Average Of 20122014 And The Average
Of 2015- 2017 With Average Of 20182020.

Table3-3:Pr oducti on of Major Crops (6000 Metric Tons

Crop 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Total
Cassava | 14241454 | o oo0| 16,52 [ 17,21 17,79 | 19,00 | 20,84 | 22,75 | 24,36 | 183,28

0 7 ’ 4 3 8 8 6 0 8 4
Yam 5,855 | 6,639 | 7,075 | 7,119 | 7,296 | 7,440 | 8,253 | 7,789 | 8,754 | 8,946 | 75,166
Plantain | 3,619 | 3,556 | 3,675 | 3,828 | 3,952 | 4,000 | 4,279 | 4,688 | 5,479 | 5,811 | 42,887
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Crop 2011 | 2012 | 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 Total

Maize 1,683 1,950 | 1,764 | 1,769 | 1,692 | 1,722 | 2,011 | 2,306 | 2,911 | 3,071 | 20,879
Cocoyam | 1,299 | 1,270 | 1,261 | 1,299 | 1,301 | 1,344 | 1,387 | 1,461 | 1,551 | 1,596 | 13,769
Rice 463 | 481 |570 |604 |e41 |688 |722 | 769 |925 |os7 | 6850
(Paddy)

Rice 4,743

(Milled)* 278 332 393 417 443 475 498 531 638 738

Groundnut| 465 | 475 | 409 427 | 417 | 426 |438 |[521 |563 |565 4,706
Sorghum | 287 | 280 | 257 259 | 263 |230 |278 |316 |347 |356 2,873
Cowpea |237 |223 | 200 201 | 203 |[206 |211 |237 |254 |257 2,229
Millet 183 | 180 | 155 155 | 157 | 159 |163 |182 |230 |236 1,800

Soya Bean| 165 | 152 | 139 141 | 142 | 143 | 170 |177 |193 | 209 1,631

Sources: Statistics Reseailinformation Directorate, MoFA2021)
Note: *69% Extraction Ratedtween20122019, 67% Extraction Raterf 2020 Milled Rice

Knapsack sprayers are the most common (about-thuaders) modern agriculture equipment used by
both households (73.0%) and institutions (74.2%). The use of tractors by households (24.7%) and mist
blowers (22.0%) are less common. A similar pattern i®mesl for institutions where use of tractors is
21.1% and mist blowers is 21.7%. Pesticides are commonly used relative to fertilizer and irrigation.
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4.0EXISTING AND ANTICIPATED PEST AND DISEASE / MANAGEMENT
PRACTICES

The use of highly persistent and toxic chemicals must be avoided in pest management during the
implementation of the IPM of the proposed project. Natural pest control methods should be employed to
effectively reduce or eliminate pest or disease infestatihout harming humans, crops and other
organisms like chemicals sometimes Bloe major crop targeted under this programcewhich involves

the application of agrohemicals and inputs such as fertilisers, herbicides, insecticides, nematicides and
fungicides. The crop calendaelowwhich includes rice productigmrovides an overview of the time when

most applications of agrochemicals occur.

Crop Calendar major food crop*

Maize (North/main)*
Maize (Second)*
Maize (South/main)*

Rice (North)* I .

Rice (South)* I

Soybean* I
lean period < >
lean period < >

Sowing .

Growing

Harvestiong

Figure4-1:Cropping calendar showing timing of different activitiesgomecrops
(Source: FAO/GIEWS, FEWSNET; Haruna et al., 2017)

4.1 Major Pests and Diseases

Crop pests and diseases pose enormous and wide scale risk to food security, the livelihoods of millions of
Ghanaian smallholders and the national economy in general. In recent years, the Ghanaian economy has
suffered huge losses due to crop pests andsdisedfecting both staple crops and cash crops. For instance,

the Fall Armyworm (FAW) which emerged in Ghana in 2016, damaged maize crops and put staple crops
at risk. A total of 96.3% of farmers who experienced FAW had at least half of their farmsdnfébtéhe

country losing about US$64million in 2018 due to the infestation that affected about 20,000ha of farmlands

Migratory and outbreak pests

The key migratory and outbreak pests of economic significance in Ghana are armyapachodtera
exempty birds, and the red locusts. With an exception of the elegant grasshopper, the management of the
rest of the pests under this heading iootinated by the PPRSD of the MoFA.

Locust: Locusts live and breed in numerous grassland plains/savanna zones. During periods with
favourable weather, locusts multiply rapidly and form large swarms that can cause huge damage to plants
in a very short period of time.
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Grasshopper has become increasingly damaging on cereal crops (maize and rice) in parts of the country.
There being no research done on the management of the pest, farmers are forced to use any recommendec
insecticide whenever outbreaks occur.

Armyworm: The African armyworm $podoptera exemptas a major threat to cereal production in a
number of African countries. It is a major pest of cereal crops (maize, rice, sorghum and millets) as well
as pasture (grass family) and therefore a threat to food security and livestock. The problem with
armyworms is that they are highly migratory so that larval outbreaks can appear suddenly at alarming
densities, catching farmers unawares and unprepared.

Armyworm (Spodoptere exemptautbreak has occurred in Ghana thrice in the last two decades. The first
outbreak occurred in 2002, second in 2006 and the third in 2017. Large expanses of farmlands were
destroyed in such instances. The recent armyworm outbreak was in 2017 on ndszim fighana and

quickly dispersed through to cover all the regions. In the 2002, the outbreak was largely concentrated in
the UER, and a total of 790 (Ha) were affected in four communities. In 2006, the outbreak occurred in five
regions namely Brong Ahafo, Ashanti, Volta, Northern and Eastern regions. The worms destroyed crops
in the grass family like maize, rice and sugar cane etc. In addition, animals that fed on infested pasture got
bloated and died. The caterpillar outbreak threat to 3, 13 and 15 of the Sustainable Development Goals
(SDGs), health and environmental sustainability, both of which are among the 17 UN SDGs. According to
the Sanitary and Phytosanitary of the Centre for Agriculture and Biosciences Internatioamskestimated

that the Fall Armyworm (FAW) could cause damage
measures are not put in place. The infestation was first reported in the Yilo Krobo district of the Eastern
Region in 2016.

Due to its economic significance, management and control is centrally coordinated by PPRSD. Its control
combines monitoring in identified breeding areas, forecasting and early warning of potential outbreaks. In
the northern regions, insect traps are ugisat in first week of May and monitored. In 2002 however, the

trap could not register significant catches before the sudden outbreak of the Armyworm. This brings to the
fore the need to adopt other surveillance methods in addition to the setting afptie &nable early
detection of pests and diseases as part of the early warning system. The weapon of choice is the use of
pesticides for spraying using gang sprayers instead of aerial spray. This method was adopted for the 2006
outbreak. Farmers are adwibto inspect their fields for signs of infestation. If the crop is attacked, farmers
should spray with diazinon, fenitrothion or chlorpyrifos, whichever is available at the nearest pesticide
store.

The information about potential outbreaks is passed to the regions and districts from where it is further
passed to farming communities through the extension system. Both ULWVIgwtssolume) and knapsack
sprayers can be used depending on available fation in the outbreak areas. A different approach, a
biological one using a virus fatal to armyworms, NPV (Nuclear Polyhedrosis Virus), is also being
investigated in various countries, including the UK, Canada and Tanzania.

Invasive alien species
Invasive alien species have become a problem in diverse ecosystems in Ghana. They affect both savannahs
and tropical forests and they are found on land, in fresh water systems and along the coast in the country.
The International Union for Conservation of Natu(gJCN) identified 26 invasive alien species in
Ghana which include the following key pests:

1 Witch weeds, Striga spp.

1 Siam weed, Chromolaena odorata (Acheampong weed)
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1 Water hyacinth, Eichhornia crassipes
9 Invasive fruit fly, Aleurodicus disperses

These invasive alien species have had a huge adverse effect on the production of cereals such as maize anc
rice. Climate change, trade liberalization, and agricultural intensification (introduction of increased
fertilizer use, introduction of new crops avafieties, changes in land use and landscape etc) could cause

the occurrence of new pest problems. This requires frequent pest risk surveillance and continuous updating
of the existing pest list. The EPA and the PPRSD are currently the lead institatioasaging invasive

alien species.

4.1.1 Major Pests and Diseases Gereals Rice

Table4-1: Major Pests and Diseases of Rice

Pest Comments
Insect | Armyworms Spodoptera Cause serious defoliation in upland rice plants, leavir
exempta) only the stems. Are regarded as occasional pests bu

when there is outbreak they completely devastate fa
African gall midgesQrseolina | bore into stems and up to the apical or lateral buds,

oryzivora) feeding on the tissues of the buds. Attack young rice
plants.

Stalkedeye shoot fliegDiopsis | Dark brown fly. Lay eggs at the base of rice plants ai

spp) hatched maggots feed on the stem tissues.

Stem borergChilo spp, Caterpillars bore into the stem of rice, attack rice at f

Maliarpha separatella, Sesamig tillering stage prevent the grains from filling up and

calamistis) ripening. (e.g white borer, striped borer, pink borer a

yellow borer)
Disease| Rice blast Pyricularia oryzae) | Most widespread and destructive disease. Affects all
leaves and stem of plant, starting with spots on leave

Rice brown leaf spot Fungus disease which starts as tiny brown spots on
(Helminthosporium oryzae) leaves. Attack seedlings more often.

Rice yellow mottle virus Attacksrice plants show yellow leaves and stunted
(RYMV) growth

Source: MOFA/PPRSD/GIZ: Integrated Pest Management Extension Guide 2

Table4-2: Major Pests and Diseases\éize

Pest Comments
Insect | Armyworms Spodoptera Attacks leaves
exempta)
Larger grain borers Attacks stored maize grain

(Prostephanus truncatyis
Greater grain weevilSitophilus
Spp.)

Stem borer¢Busseola fusca, Destruction of leaves and boring into stems
Sesamia calamistis, Eldana
saccharina)

Diseasel Maize streak virus (virus Can be recognized by the long white streaks on maiz
transmitted by insects known ag leaves, interrupted by yellow and white sections

leaf hoppers)
Striga (witchweed) Is a parasitic weed that grows on the roots of maize
(Striga hermonthica, S. asiatica| prevents the crop from growing properly
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Source: MoFA/PPRSD/GIZ: Integrated Pest Management Extension Guide 2

Rice brown leaf sf@bchliobolus
miyabeanus)

NN

YA Y

Larger grain boremsize Armyworms§podoptera exempta] Streak disease of m¢Maize streak

(Prostephanus truncates) rice virus)
Figure 41 Major Pests and DiseasefR&fWARDargeted Crops

4.1.2 Pesticides to be used REWARD

The EPA has a list of approved and registered pesticides for use by farmers (Annex 1). Additionally, there
is a list of banned pesticides (Annex 1). This list is updated perilydidgth the last update in 202These
pesticides are tested to improve the quality of the pesticides used i.e., the reduction of the toxicity and the
increase of thefficiency.

Engagements with farmers in previous project areas revealed knowledge of farmers with regards to the
banned pesticides. However, some of these banned agrochemicals still exist in seshepgfor sale

usually from neighbouring countries such as Cdteoire which may be an indication ofack of
enforcement by regulatory bodies. Indications from the Chemicals Control and Management Centre
(CCMC) of the EPA point to the fact that the registered pesticides are popular at the level of producers of
the targéed crops. Even though farmers are aware of the banned chemicals, some farmers continue to
apply the banned chemicals for a number of reasons including the cost of the banned chemical compared
to approved pesticides; availability in local markets andatiffy in accessing approved pesticides i.e.,
proximity.

Another major group of agrochemicals trauld be used on th@roject is fertilisers.Table 4.2
summarises volumes of fertiliser imports over-gear period (ie. 2016 to 2020)he detailed listed of
approved pesticides in Ghana is provided iméx 1

Table4-2: Summary of Register of PesticideBecember 2021

Category FRE PCL Banned Total
Insecticides 143 136 32 311
a.Publichealth 13 16 0 29
b. Storedproduce 7 5 0 12
Fungicides 68 57 0 125
Herbicides 198 239 0 437
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Category FRE PCL Banned Total
PlantGrowthRegulators 7 2 0 9
Molluscicide 1 0 0 1
Rodenticides 1 7 0 8
Nematicides 3 5 0 8
Adjuvants 3 2 0 5
Biocides 5 8 0 13
Repellents 0 2 0 2
Total 449 479 32 960
Source: EPA/CCMC, 2022
Table4-3: Fertilizer Imports from 2016 to 2020

QUANTITY 2016 2017 2018 2019 2020
NPK MT 258,290 153,767 224,176 217,024 299,423
NPK (Liquid) LT 127,565 14,351 - 99,334 734,325
Urea MT 16,353 78,591 42,005 77,011 90,025
Muriate Of Potash MT 14,268 26,018 15,993 42,235 55,621
Sulphate Of Ammonia MT 14,417 36,833 10,084 17,326 44,084
Phosphates MT 109,961 23,280 703 4,189 9,668
Nitrates MT 3,450 2,203 90,019 80,796
Potassium Sulphate MT 3,627 N. A 74 3,831 44,084
Cocoa Fertilizer MT N. A N. A N. A - N.A
*Qthers: Solid (MT) 20,459 178,875 - 63,494 119,326
Liquid (LT 523,646| 2,839,351 - 1,570,654 665,431
TOTAL SOLID (MT) 440,826 499,566, 383,054 425,110 119,326

LIQUID (LT) 651,211 2,853,702 - 1,669,988| 1,399,756

Source: Crops ServiceBirectorate, Plant Protectiomé Regulatory Services Directaite (2012 2017), (Ministry of Food rad
Agriculture). NitrateFertilizers Include Potassiunme CalciumNitrate. Npk Includes 145-15 and Other Npks. *Others:
(Znso4, Fe3so4, Ca (No3)2 Mgso4, K2so4, Mg (No3 Nh4no3)2,5

4.2 IPM Strategy for Pest Control

The integrated pest management is the adopted strategy for the fight against pests in Ghana. However, the
use of the integrated combat is not widespread despite the efforts undertaken. The use of pesticides is
increasingdespitethe high cost of the products relative to the financial capacity of majority of farmers.
Research Institutions in Ghana have had some good negydislinghe efficient use of botanical products.

In actual fact, several institutes including the Crops Research Institute, Faculty of Agriculture / Kwame
Nkrumah University of Science and Technology (KNUST) University of Ghana, Legon, Savannah
Agricultural Resegch Institute (SARI) have conducted projects concerning the integrated management of
pests in sevat operations (soybeans, maize, pawpaw, OFSP, cucumber, etc), the development of a control
system for the use of pesticides for communities practicing rural related agriculture, IPM Kit development,
demonstration and transfer of technology in IPM.

During consultation with the PPRSD of MoFA, the directorate indicated efforts being made to build the
capacity of farmers in the application of pesticides on farms. Through the support of international
development partners including the German Developn@auperation GlZ) and the United States
Agency for International Development (USAID), the directorate has developed separate booklets and
manualgpresented in the Anndr serve as extension guides on integrated pest management practices for
food productio including cereals (rice).
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Table4-4. Manuals/booklets developed by PPRSD for IPM practices

Manual Compiled by | Highlights
Manual for Safe Use of PPRSD of A This manual was deve
Pesticides (Annex 5) MoFA MoFA under GCAP.

A 1t provides a guidan
involved in pest management and related fields.
A - The manual offers a
guidance on how to comply with legislations and
best practices regarding the use, transportation al
storage of pesticides by stakeholders.

A 1t provides insight
pesticide stocks and empty pesticide containers.
A This document promot
associated with the overall use of pesticides.

A 1t seeks to contribu
risks involved in handling and application of
pesticides by suggestion precautionary measures

Integrated Pest Managemet PPRSD of A To recognize the mos
Practices for the Production| MoFA weeds that attack crops in the field and in storage
of Cereals and Pulses A Identify the damage

diseases at different growth stages of crops;

A  Know and understand
for effective IPM of major crop pests, diseases ad
weeds;

A Work with farmers on
to manage crop pests, diseases and weeds to ack
sustainable and environmentally sound crop
production

Principles and practices of | PPRSD of See Table 4.5

Integrated Crop and Pest | MoFA
Management (ICPM)

The national IPM approaches developed for cereals and pulses are largely based upon 15 principles,
practices and what happens in each case. The principles are presented in the table below.

Table4-5:1PM Approaches for Cereals

Principles Cereals

Principle 1 Obtain good seeds

Principle 2 Select fertile soils and suitable planting sites
Principle 3 Plan crop rotation

Principle 4 Adopt appropriate planting distances and planting patterns
Principle 5 Plant crops at appropriate times

Principle 6 Weed early and regularly

Principle 7 Adopt good soil management practices
Principle 8 Adopt suitable water management practices
Principle 9 Visit fields regularly

Principle 10 Maintain high levels of sanitation in the field
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Principles Cereals

Principle 11 Manage pests and diseases efficiently

Principle 12 Enhance and protect the populations of natural enemies (e.g.
predatory ants, spiders and parasitic wasps)

Principle 13 Minimize the application of chemical pesticides

Principle 14 Adopt good harvesting methods

Principle 15 Adopt good, clean storage systems

Sources: MOFAPPRSD/GTZ: Integrated Pest Management Extension Guide 4/Integrated Pest Management Extension Guide 2

4.2.1 Preventive Fight Methods

This control is usually applied for pests such as locusts. Regulatory bodies collaborate with international
partners during indicated periods of the year in order to follow the evolution of the situation of the
populations. Surveillance of other agricuttipests is the responsibility of farmers. However, plant
protection services also identify pests to determine areas at risk of infestation that compromise food
security. The use of drones for pest management is also a method the PPRSD is lookingdarsiagd t

to make pest control/management easier and faster.

Some of the preventive control consist of the destruction of the causative agent in the fields of the target
and surrounding crops. Some farmers also adopt the use of crushed neem grains with oil to prevent insect
attack. The following methods as summatdigeTable 4.6 can be used for preventive control.

Table4-6: Preventive Fight Methods

Method Comments

Prophylactic In many crops, seeds are used as propagation material. They can be contg

measures (internally and externally) by fungi, bacteria, viruses and nematodes. These pa
will develop with the germination and growth of plants. Prophylactic measures ¢
of:

9 usng only seeds, seedlings, discards or tubers of known and certified
produced by official bodies. The seeds can be disinfected, by fumigation
coating;

9 choosng soils with good natural drainage, suitable for planting;

9 destroyng the residues of previous crops. Plant residues (stems, roots) o
fruits and tubers that remain in the plots after harvest often contain pe
diseases, thus constituting a source of infestation for the next crop. Iy
parasites can survive dng the dry season and infest the next crop. |
recommended to (i) burn stems and stubble, (i) compost with residues;

9 rotaing crops, ie plant crops that do not have any pests in common (rotat
cereals with root and tuber crops). Crop rotation prevents the proliferati
diseases and pests by breaking their development cycle;

1 making physical barriers by protecting crops from pest attack by nets. Ve
nets, inseeproof plastic films, silicébased inert powders with abrasive g
drying properties.

Genetic This control technique is based on the use of resistant or disease tolerant v
control The cultivation of resistant varieties is the simplest and often least costly solut
the farmer in his fight against plant diseases. In the absence of adegiséaaae
characteristics, the tolerance can be used, with the proviso that tolerant plantg
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Method

Comments

infected and serve as a reservoir of germs and therefore a source of contaming
sensitive varieties.

Cultural or This control is carried out by adopting favourable cultural techniques. These
agronomic include:
control (i) Ploughing;

(i) Adequate cropping system;

(i) Good date of planting or planting;

(iv) Cover crops;

(v) Weeding;

(vi) Associated crop;
Biological This is a method of pest control of crops (insects, mites, rodents, etc.), di
control (fungal , bacteri al, viral, et c.) q

antagonists, called biological control agents or auxiliaries of crops. Biological ¢
ersures the preservation of fauna or flora useful (create environments favour
the development of auxiliaries.).

An auxiliary is defined as a predatory or parasitic animal that, by its way of life, g
in the destruction of pests that are harmful to crops. Most of these auxiliari
insects (usually wasps), and a small proportion of hematodes and mitesaru
organisms have demographics related to those of the populations of their "
They are dependent on the density of the pest populations (disease, pest and

Environmental
management
practices

Planting hedgespredators need this resource to reach sexual maturity ang
reproduce, providing prey / replacement hosts, shelter during work or treatm
the plot.

Grass stripsthe implementation of grass strips is relatively simple, inexpensive
their impact is fast. Different and complementary devices can be set up accor
the auxiliaries that one seeks to promote. Grass strips make it possible to m
specific reglirements (varieties of pollen, nectar) of many auxiliaries, to give 1
easier access to these resources, and to attract them to the immediate vicinity

4.2.2 Curative Fight Methods
By this method, locust invasions are managed at the national or evergstuml level. Farmers

encountering pest problems usually rely on competent MoFA services to receive control advice that they
will apply in the field. Additionally, the decentralizan of the PPRSD offices across the country plays a
very important advisory role at this level. Neem grains and other pesticide mixtures help control the

diseases and pests identified in the target crops. Some of the curative fight control include:

Table4-7: Curative Fight Control Methods

Control Comments
Mechanical| There are a number of physical processes that can reduce parasite populations
control aggressors when they are already installed in cultivated plots:

9 Destruction of diseased or infested planfkis method is particularly indicated

cases where there is a disease that can disperse quickly in the plots (fungi,
nematodes ...). It is the case of fruit lBhagoletisochraspjgor tomato crops. Plant
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Control Comments
affected by the disease should be isolated, desiccated and buried or incinerate
affected by the disease should be isolated, desiccated and buried or incinerate

1 Trapping pests (insects and rodents)s achieved by the installation of traps clas
(trapping live animals) type box with a rocking input system. It is a very effe
method but quite restrictive and time consuming (takes time). Trapping is als
to estimate a population of anitegrodents) on a plot;

1 Pickup

I Harvest or sanitary size

Biological | Inundative release of auxiliary or predatory insects, and parasitoidll ecosystems

control there are organisms called "auxiliaries" which are natural enemies of "{g
Biological control consists in favouring the populations of these auxiliarie
releases. This keeps the "pest" populations under control. An example
Trichogram flood release to control sugar cane drillers.

1 Plant extracts or biopesticideMany plants produce insecticidal substances thaf
be sprayed on crops after extraction. It is a preparation based on Neem, Toba
papaya leaf. In Ghana, very few programs are being developed to i
experimentation with the use of biologigegdsticides

Reasonablg The application of pesticides at effective doses during treatments that are as

chemical | desirable, carried out at the most appropriate times and with the required tre

control: equipment. This control method has the advantage of:

(i) Effectively protecting its crop and harvest;

(i) Respecting maximum pesticide residue limits (MRLS);

(iii) Improving its income by reducing the use of inputs (fertilizer and espe
pesticides)

Additionally, subregional initiatives led by Institut Togolaise de Recherche AgrononlibR&) and
Institut de Conseil d'Appui Technique (ICAT) in Togo have led to convincing results. The use of chemical
pesticides is being replaced by biocidal plant extracts such as "néaadirachta indicy Lannea
microcarpa red pepper, cow dung, etc., which are used as a natural pesticide.

ITRA has patrticularly initiated the experimentation of the use of biological pesticides (especially extracts
of the leaves of "neem" ézadirachta indicaon vegetable crops. However, certain constraints have been
encountered in the purification of the molecule extracted from the "neem”. The difficulties of using these
approaches by farmers are related to the availability of neem leaves and grainsrdhebtive of climatic
conditions in coastal areas. Other promising tests have also made from papexytidets. These different
results of proven initiatives could be capitalized as part of integrated pest management in Ghana.

4.3 Alternatives to Pesticides

Over the years, efforts have been made particularly by the research institutions to develop alternative
products to the use of agolemical productespecially containin@OPs (Persistent Organic Pollutants)

with the aim of reducing the use of pesticides in agriculture and the areas of use of these pesticides. These
alternatives include cultural control, physical control, genetic control, integrated pest management,
biological control, the use of bipesticides, the use of pesticides of the organophosplfaruily,
carbamates, pyrethroids, etc.
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Some forms of control are being tested and are alternatives to POPs pesticides. Many other plants (garlic,
pepper, onion, tobacco, pyrethrum, etc.) are also used gmeslicides and research is continuing.
Additionally, research is ongoing to test {giesticides on certain cereal crops and the results of this
research will make it possible to propose actions of information and sensitization of the populations on
the necessity to use these-pissticides.

During the consultation, farmers indicated knowledgel ainderstanding of alternatiyeroducts to
pesticides. They indicated practices such as the use of neem grains, or bark of cailcédpstidies;

the use of oxen

or

provides a list of alternative products to POP pesticides by their area of use.

Table4-8: List of Alternatives to POP pesticides by area of use

Area of
use

POPs pesticides
formerly used

Alternative

Agriculture

Aldrine,

Chlordane,
Dieldrine, Endrine,
Heptachlore, DDT,
Hexachlorobenzen

9 Practice of biological control (use of organismsnatural

enemies to control crop pests and the use of conventiona
repellent insecticides);

Use of biepesticides (neem seed porridge, fermented nee
leaf solution, neem leaf powder, neem seed oil, papaya lg
dried pepper, garlic and onion extracts)
Organophosphorus, pyrethroid, and other new generation
agricultural insecticides;

Cultural practices aimed at reducing the pest population g
promoting the natural enemies of these pests (combinatig
crops, rotation and rotation in time and space, varietal
choice, timing of the sowing period to make them less
vulnerable to pest atth);

Practical physical control (burning of parasitic plants,
disinfection of soil with water vapor, use of mechanical
traps, sun drying of foodstuffs before storage, systematic
destruction of products, highly infested or infected plants,
weeding good time);

Practice of genetic control (use of resistant or tolerant
varieties)

goatsd excrement to protect
preservation of corn, angthers (powders of mahogany bark, neem leaves) as alternatives to pesticides
application. Farmers are also aware of cultural techniques such as cultural association, crop rotation,
transplanting, organic manure, etc. Nonetheless, they indicated thenepiedf for chemical pesticides due

to their efficacy, and accessibility to treat large areas as compared to the alternative approache8. Table

4.4 Assessing Knowledge and Practices in Pesticide Management

During the preparation of this report, a number of stakeholder engagements were held with key agencies
including the Directorate of Crop Services (DG8&)oFA, Directorate of Agricultural Extension Services
(DAES) - MoFA, the Plant Protection and Regulat&ervices Department (PPRSDMoFA, and the
Environmental Protection #thority (EPA) of the Ministry of Environment, Scien@nd Technology
(MEST). Details are found in Annex B the case of the Chemicals Control and Management Centre
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(CCMC) of the EPA, it was observed that knowledge about IPM and good phytosanitary practices are
relatively well mastered. Nonetheless, there is still the need for capacity building for users including agro
dealers, vegetablgardeners, cereal, and leguara root tuber farmers on regulatory procedures, product
characteristics and good practices.

It was also revealed that farmers and sellers continue to ignore the adequate and relevant use of pesticides
and the different alternative methods. Implementation of safety measures is generally inadaduate

is important and necessary to control the places of storage and sale of pesticides in order to avoid or at

least reduce the exposure of the population to these products. Risks remain greater in the country where

information and awareness are ingiént on the necessary safety arrangements fudlimg pesticiés.

In the framework of REWARDIt is necessary to provide informatieducatiorcommunication (IEC)

actions through the DAES with the use of local radios and posters.

Based on the stakeholder consultation on pesticide management, a number of recommendations have been
proposedy the Consulteescluding:
9 Build capacity on responsible use of pesticides given the low level of knowledge of farmers;
1 Encourage farmers into organic farming to minimize environmental degradation and reduce the
increased use of plant protection products;
1 Strengthen agricultural advice around the popularization of integrated pest management (IPM)
methods among farmers;
9 Enhance the capacity of health workers in the management of pesticide poisoning cases and the
establishment of databases on the various cases treated;
9 Establish storage facilities for unregistered pesticide and empty packaging products and regulate
the removal of such packaging by distributors; and
1 Resource technical platform of health centres for better management of cases of intoxication

4.5 Key Pests and Recommended Management Practices

4.5.1 Major Natural Enemies and Enhancing Natural Enemy Populations

One important aspect of the IPM approach is the role of natural enemies, or beneficials. Natural enemies
are the predators and parasites, parasitoids and beneficiatargemisms that attack crop pests and
disease organisms. Predators are hunters thatlyi$eed on a range of insects or other animals, while
parasitoids are often very specific to a certain pest in which they develop. The table below shows the major
natural enemies and the pests they feed upon.

Table4-9: Major natural enemies and the pests they feed upon

Natural Enemy Examples What they feed upon
Groups
Predators Predatory mites Pest mites and thrips
Spiders A wide range of insects, such as flies, aphids,
caterpillars, butterflies, moths, planthoppers
Mantids A wide range of insects, such as flies, aphids, m¢
caterpillars
Assassin bugs Other bugs, aphids, leafhoppers, maggots,
caterpillars
Predatory ants Insect eggs, caterpillars, grubs, maggots, termite
Ladybirds (larva and adultf Aphids, scale insects, mealy bugs, white flies, mi
Lacewings (Larvae only) | Aphids and other sothodied insects, as well as
insect eggs and mites
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Natural Enemy Examples What they feed upon

Groups
Ground beetles (larva and| Caterpillars, grubs, bugs, beetles, maggots
adult)
Hover fly (larvae only) Aphids, thrips and other selfiodied insects
Robber fly Caterpillars and small insects

Parasites Parasitic wasps Caterpillars, aphids, scale insects, maggots, mea

bugs, white flies, insect eggs, beetles

Parasitic flies Caterpillars

Source: Integrated Pest Management Extension Guide 1. Principles of Integrated Pest Management: Growing Healthy Crops,

Anthony Youdeowei, MFA/GTZ

Populations of natural enemies can be increased in the field so that they help to control crop pests. Simple
techniques for doing this are based on creating a conducive environment for their development and on

providing attractive substances to concentthtam on infested crops. Somaetionsthat can beaaken

includethe following

1 Minimise the use of chemical pesticides, as these will kill the natural enemies and thus destroy
their populations; if it is absolutely necessary to spray crops with pesticides, use selective rather

than broaespectrum pesticides;

1 Mulch your crops with dried leaves and other plant materials; mulch provides protected, cool and
moist sites suitable for the breeding and resting of natural enemies such as predatory ants, spiders,

centipedes and ground beetles;

9 Predatory ants are attracted to sugar/water solutions; prepare a sugar solution by adding about 90kg
of fine sugar to 1 litre of water; mix thoroughly until all the sugar dissolves, and then spray this

solution on the leaves of the infested crop once &weas needed; this solution will attract ants
onto the crop plants where they will prey on thus eliminate the pests;

1 Water solutions of the juices of ripe fruits (e.g. mango) can serve as a cheap substitute for sugar;
1 Leave strips of flowering weeds around the crop field to serve as a refuge for natural enemies.

45.2

Recommended IPMPractices for Cereal€rop Pests/Disease

Table4-10: Recommended IPM Practices for Rice

Pest

Recommended management practices

Insect | Armyworms Spodoptera

exempta)

A Use pheromone traps to
flying and preparing to lay eggs

A During outbreaks i mmedi
A Us e ap pterm peesidtenselpesticides to spray
young caterpillars
African gall midgesQrseolina |A Pl ant recommended ear|\y
oryzivora) A Destruction of eggs in
Stalkedeye shoot fliegDiopsis |A Early planting
spp) A Proper fertilization
Stem borer¢Chilo spp, A Use recommended plant g
Maliarpha separatella, Sesamia A Observe simultaneous pl
calamistis) A Destruction of stubble
A Clean weeding
A Bi ol ogi cCapartetus(airéadydntroddicedr

and released)
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Pest Recommended management practices
A Plough after harvest t g
Weeds (all type) A Early clean weeding
A Use recommended herbici
Birds, rats, rodents A Scaring
A Bush clearing
A Early weeding and fiel g
A Early harvesting
A Monitoring and manageme
A Bird trapping
A Farmers to scout potent
nests
Monitoring and organise aerial spray based upon ady
from PPRSD
A Spot spraying, targetinr
PPRSD)
Disease Rice blastPyriculariaoryzae) |A Destruction of crop r esg
Rice brown leaf spot A Clean seeds
(Helminthosporium oryzae) A Avoid use of excessive
Sheath rot A Use of wide spacing to
(Acrocylindrium oryzae) A Use resistance varietie
A Appropriate crop rotati
A Timely planting
A Burying crop debris
Rice yellow mottle virus A Field sanitation incl ugd
(RYMV) removal of volunteer plants
A A Use of resistant var.i

4.5.3 Management ofPostHarvest Pestef Cereal Crops

Losses due to damage caused by the larger grain borer, weevils, rats/rodents, aflatoxins, and grain moths

can be minimized through the following IPM strategies:

Selection otolerant varieties

Timely harvest

Dehusking and shelling

Proper drying

Sorting and cleaning of the produce before storage

Cleaning & repair of storage facilities

Use rodent guards in areas with rat problems

Use improved granaries

Use appropriate natural grain protectants where applicable

Use recommended insecticides at recommended dosage

Store grain in air tight containers. Where airtight containers are used store these in a shady place,

preferably indoors on raised platform to allow air circulations and prevent attack by mould.

9 Carry out regular inspection of the store and produce. Timely detection of any damage to the grain
and/or storage structure is essential to minimise potential loss or damage

=4 =4 =4 =4 -8 -4 -8 -8 -8 -8 9

Biological control of the Large Grain Borer (LGB) usifigretriosoma nigrescens (Ti) minimise
infestation from wild sources will be beneficial once appropriate strains ofritere identified and
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validated. This is a task of tfdant Protection and Regulatory Services DirectqiRERSD) because the
agentanustbe reared and released in strategic sites.

4.5.4 Pesticide applications cereals- in line with IPM approaches

The following considerations should be applied in the application of pesticides for cereals:

(i) A decision to use chemical pesticides should be taken only as the very last resort and should also be
based on conclusions reached from an-agasystem analyses (AESA).

(ii) All pesticides should be EPA approved and PPRSD recommended.

(iii) If it is necessary to spray crops with pesticides, use selective rather tharsjppectrdm pesticides.

(iv) All herbicides should be applied using knapsack sprayers.

(v) All the insecticides for storage pests of cereals/pulses are in dust form and therefore used as supplied
without mixing with anything else.

(vi) The list of pesticides can change as new products are recommended and/or some of the chemicals are
withdrawn. Therefore, always consult the retailer/stock list, the nearest PPRSD extension worker if in
doubt and/read the label.

4.6 Controlling Pesticides used in Crop Protection

Every pesticide produced in Ghana and imported is expected to be subjected to approval. This constitutes
the primary barrier making it possible to filter the products entering the countries. In order to ensure that it
is done, Phytesanitary Controls are stationed at the borders (sea ports, airports, and roads). It is done by
the PPRSD and assisted by custom officials at the entry points also in charge of pesticides control. The
control of pesticides is also done in principle at thgrithution level in tle towns/villages through
decentralized services, which see to it that distributors, dealers and resellers abide by the established texts
(sales permit).

In order to ensure the efficient use of the pesticides for the fight against crop pests/diseases, the maximum
residue limits (MRL) have been defineg Buropean markets/EU standardéhereundefinedthe Codex

Al i mentarius |/ fAFood Codeodo (a collection of int
protect the health of consumers and ensure fair practices in the fooddram®idered. Ghana is required

to comply with sanitary and phytosanitary measures (SPS) and especially the pesigities values
available in farm products that should not exceed the acceptable maximum residue limit, otherwise produce
from Ghana will be banned. Currently, compliance with MRL is restricted to crops earmarked for export.
Unfortunately, ther@re no restrictions on MRL for crop products sold locally. It is an accepted fact by
West African countries that the presence of residues in food stuff is a reality. The Ghana Standard Authority
laboratory is qualified for the analysis of the MRL. Itngportant bdh from an economic point of view
(exports) and also from a sanitary/health point of view to systematically carry out the monitoring of MRL
for crops sold in the local markets.

4.7 Management and Use of Pesticides

4.7.1 Production and importation of pesticides

In West Africa, there are no industrial units ensuring the synthesis of active materials through branded
laboratories. Thus, production of pesticides in the proper way is not effective in the whole of these
countries. Finished products are rather importethbly through mother companies represented at the
national level or active matters for formulation purposes. In Ghana, the following can beAliteadkwa
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Formulation unit, Wienco, Dizengoff, CHEMICO, Reiss & Co., Calli Ghana. The volume of pesticide
imports for the 2020 is provided in the table beldakle 4.11

Table4-11. Summary of Pesticides Impe020

Chemical Type Unit Quantity
Insecticides MT 6,354.1
Herbicides MT 30.154.1
Fungicides MT 1,105

Source: EPA/ICCMC, 2021

4.7.2 Selling andDistribution Practices

The distribution channel is entirely private. Suppliers who import the products feed the market through
distributors, retailers who supply traders and they display for sale. Certain distribution salets point

are well kept and abide by commercialeg; in general, the products are well displayed on shelves.
However, at the level of many retailers and traders who di$piaale there are great risks.

On account of the low financial capacity of local farmers/peasants and other buyers, some of the products
are sold in retail. This practice is carried out without caution notably with decanting. Smaller retailers may
decant products into smaller contairere me et f ar mer s6 purchasing abil
which should describe active ingredients and concentration, dosage, handling instructions and hazards,
batch and date of expiry.

Some retailers are polyvalent and therefore engage in other types of commerce in the same premises.
Distribution is also carried out sometimes without authorisation as required by the regulation and with the
personnel not having received any training i@ pesticide chemical products domain in general. In fact
many of these actors do not have the requisite approvals/permits/license. Nevertheless, retailers affiliated
to suppliers receive this type of training through the suppliers themselves.

Other challenges

The problems associated with the adulteration of pesticides by some pesticide dealers have created real
concern for a wide variety of interest groups in recent times. Stakeholders from the Enviebnment
Protection Authority EPA), Ministry of Food and Agriculture (MFA) as well as farmers have observed

that some pesticide dealers adulterate and fake pesticides, using methods such as the alteration of expiry
dates of pesticides, the change of labels on pesticide containers, and the preparation and inttiimg

in already used pesticide containers.

These criminal and unethical practices are attributed to the desire of bad dealers to make huge profits.
These unscrupulous dealers exploit the low literacy levels and financial capacity of their customers, most
of whom are smallholder farmers, who canteditthe difference between fake and genuine products and

the implications and sources of lgwiced pesticides.

4.7.3 Use of pesticides by farmers

In most cases, farmers themselves or farm assistants spray the plant protection products. The protection of
farmers and farm assistants against any type of contamination by pesticides is not guaranteed. Farmers use
various types of applications and in moases the appropriate personal protective equipment (PPES) such

as hand gloves, overalls etc are not worn. The time of spray during the day is sometimes not appropriate.
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Farmers have been observed spraying during hot afternoons when sunshine is at its peak and such farmers
who are usually not in appropriate PPEs are exposed through inhalation and skin contacts.

As regards the bad use of pesticides, the treatments are done several times which leads to product waste
but also to a lack of good judgement as regards their efficiency. The documents that allow to monitor
product traceability are very scarce or even-agistent as well as the notification of product usage. All of

this could lead to the availability of residues in the products with the associated difficulties to export these.

4.7.4 Management of pesticide containers
The management of pesticides containers is under the responsibility of resellers and farmers because of the
retail sales system. They find themselves with the most important share of the empty containers which are
differently managed.
9 Sales to pesticides buyers who do not have empty containers and who straightforward reuse these
containers;
1 Sales for other uspand
1 Farmers/buyers reuse empty containers for storage purposes at househalttledéatg drinking
water

Littering of farms with empty pesticide containers

With big commercial farms or companies, management of pesticide containers is expected to be clearly
stated in their environmental management plans (EMP) to the EPA. Usually, these companies indicated
that they will liaise with the appropriate MoFA offiteeprovide guidance on the disposal of the containers.

Facilities for the treatment of large empty containers are not known to be installed or in use in the country
at the moment. Such facilities will be useful for the treatment oftégiacity drums for recycling or reuse.

A collection and disposal systemdadleaning of pesticide containers need to be put in place by RPRSD
MoFA and the EPA undeREWARD. Currently there are few private companies recycling empty
containers and other plastics. Farmers supported by the project should be linked to these companies for
efficient disposal of empty containers.

4.7.5 Accidents resulting from pesticide use

As regards the sanitary consequences of the use of pesticides, there are often cases of death or intoxication.
Indeed, cases of lethal intoxication have been recorded for human, and animals. PAN Africa keeps a
database on the cases that occurred in Seardah some countries of the sub region. The Ghana Poison
Control Centre is expected to keep records on pesticide poisoning and accidents. The existence of the
Centre is not very popular among many Ghanaians. The Centre needs to be supported foctiba colle

and keeping of accurate statistics on these events. Currently, the data on pesticide poisoning and accidents
resulting from pesticides use or disposal must be fragmented and remains in the various newspapers that
have reported such cases, and varfmspital cases. There is the need to create awareness raising actions
that will target the different pesticide users in order to avoid accidents and incidents.

4.8 GeneralHealth Problemsand Environmental Hazards associated withPesticides
There are acute and chronic health effects, and these effects may manifest as local or systemic effects. They

include skin irritations, such as itching, rashes, blisters, burns, wounds, irritation of throat leading to cough
or difficulty in breathing withor without wheezing or choking, chest pain, burning mouth and throat with
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pain on swallowing, runny nose, sore throat, headache, dizziness, sudden coitapse without
unconsciousness.

Others include eye irritation, blurred vision, lots of tears or saliva or mucus secretion and sweating, nausea,
vomiting, chest infections due to aspiration of vomits, fever, abdominal pain or discomfort, diarrhoea,
uncontrolled urination and defaecatisipwing of heartbeat or rapid heartbeat, weakness including
muscles for breathing, muscle twitching or pains, tremors, convulsion, coma, hallucinations, pain and
numbness in legs, allergic reactions. Others are problems with liver, kidney, or nervesmfymciproper
functioning of the heart etc. The table below provides a summary of pesticide problems relating to human

health, environment and crops.

Table4-12: Pesticide problems relating to Health, Environment and Crops

Hazards to health

Hazards to Environment

Hazards to crops

Acute poisoning: 3 million
poisonings including 20,000
unintentional deaths occur annua|
(WHO). Symptoms of acute
poisoning include severe
headaches, nausea, depression
vomiting, diarrhoea, eye irritation,
severe fatigue and skin rashes.

Chronic ill-health problems can
affect women and men, girls and
boys exposed to pesticides,
whether because of their
occupation or because they live
near areas of use. Such problemg
can include neurological disorder
cancers, infertility and birth defec
and other reproductive disorders.

Contamination of drinking
water and ground water.
Water contamination kills
fish.

Soil contamination.
Wildlife and domestic
animals can be killed by
spray drift or drinking
contaminated water.
Exposure may also cause
infertility and behavioural
disruption. Persistence in
the environment and
accumulation in the food
chain leads to diverse
environmental impacts.
Loss of biodiversity in
natural and agricultural

environments

Pesticide resistance:

520 species of insects and mites,
150 plant diseases; and 113 wee
are resistant to pesticides (FAO).
Resistance can create treadmill
syndrome, as farmers use
increasing inputs to little effect,
while elimination of beneficial
insects Causes secondarytpes
outbreaks. High cost of pesticides
can lead to falling incomes for
farmers:

Newer products are oftesafer but
are more expensive.

Farming communities lose
knowledge of good horticultural
practices and become dependent
expensive external inputs.
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5.0STAKEHOLDER ENGAGEMENT PLANNING AND OUTCOMES

5.1 Purpose of Stakeholder Engagement

Stakeholders in the field of pest and vector management were engaged to obtain the full support of key
actors within the sector to promote the effective implementation of the 8tdkeholder involvement in
the development of the PMP was a participatory process involving interactions between technical resource
persons and various stakeholders including:
1 Government institutions directly or indirectly involved in pest or vector management;
Anchor farmers and their ogrowers;
Agricultural importers and exporters organizations;
Non-Governmental Organizations;
Agrochemicals industry;
Private crop protection advisory firms;
Producers of biological control agents; and
Bilateral and multilateral development partners

=A =4 =4 =4 4 -4 -4

This facilitated the preparation of appropriate action plans for projeet@uponents to implement
ecologically sound management of pest and vectors. It also aided in decision making through increased
mutual understanding, promoting the feeling of owngrsaind establishing good rapport, and gaining
technical expertise and fireand knowledge on the subject matter. The institutions and agencies identified
for consultation have regulatory mandate, oversight responsibility, extension service provision or
enforcement powers in the pest and vector management sector. The other stakeholders identified were
groups of people, companies, individuals or associations that have interest in the sectors, or whose
operations are key to the implementation of the PMP.

5.2 Stakeholder Engagement Methodology

5.2.1 Stakeholder Identification and Mapping

In identifying the stakeholders, an initial prospective list was developed by matching the main issues of
the IPMP with the various stakeholder groups in a Stakeholder Identification Matrix (SIM) 3bajiles

the SIM used to help elicit inputs from the various stakeholders with respect to their relevance for
involvement in the engagement procesSdwe review of the relevant legislation of incorporation and
institutional mandates also defined the relevance of the identified stakeholders to the assigd riteiit

areas of interest in order to identify the key issues of engagement @@bl€he key stakeholders
identified have been listed under the respective categdrglite 5.1
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Table5-1: Stakeholder Identification Matrix

No. Stakeholder m )
. @) 3 < @
Categories < 5} - @ =
g 8 7 2 5
a ? 3 e S
2 Q e} o < <
= 3 =1 L = >
> = = m c
o > S 5 =
2 % 7 (=3 (@)
) 8 3 =
Main Issues < =
Institutional collaboration DAES /PPRSD /| CD/ GPS | CLG/GAIDA/ | EPA/FDA/
VSD PIA GSA
Monitoring activities DAES / PPRSD /| Customs | CLG/GAIDA/ | EPA/FDA/
VSD Division PIA GSA
Capacity building DAES / PPRSD /| Customs | CLG/GAIDA/ | EPA/FDA/
VSD Division PIA GSA
Extension services DAES/APD CLG/ GAIDA /
PIA
Pest and vector management issues| PPRSD / VSD/ | Customs | CLG/GAIDA/ | EPA/FDA/
AnFOG Division PIA GSA
Outbreak of animal disease PPRSD CLG/GAIDA/ | EPA/FDA/
VSD/AFOG/AP PIA GSA
D
Disposal of unwholesome/pest infest¢ PPRSD/AnFOG | Customs EPA/FDA/
produce Division GSA
Accreditation of pesticides PPRSD Customs | PIA EPA/FDA/
Division GSA
Requirements for international PPRSD Customs | CLG/GAIDA/ | EPA/FDA/
standards Division PIA GSA
Importation of pesticides PPRSD Customs | PIA EPA/FDA/
Division GSA
Pest and vector control methods DAES/ PPRSD /| Customs | CLG/GAIDA/ | EPA/FDA/
VSD Division PIA GSA

Table5-2: Categorization of Stakeholders

Government Ministries (Sector Oversight)/Actors

NGOs /Civil Society/ Associations

(DAES)
9 Directorate of Crop Services (DCS)

Directorate (PPRSD)
Division
Division
0 Plant Quarantine Division

provided inAnnexes 5.4, 5.5

U Ministry of Food and Agriculture (MOFA): u
1 Directorate of Agricultural Extension Services u
i Plant Protection & Regulatory Services
0 Crop Pest and Disease Management
0 Pesticides and Fertilizer Regulatory
0 Ghana Seed Inspection Division

1 Anchor FarmerOut Growers (AnFoG) list

CropLife Ghana (CLG)
Ghana Agrilnput Dealers Association
(GAIDA)
U Pesticides Importers Association (PI1A)

Enforcement Agencies

U Customs Division (CD) of the Ghana
Revenue Authority (GRA)
U Ghana Police Services (GPS)

Regulatory Institutions

U Environmental Protection Agency (EPA)
0 Ghana Standards Authority (GSA)
Food and Drugs Authority (FDA)
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5.2.2 Stakeholder Engagement Planning

The districtagricultural officers were instrumental in stakeholder engagement activities at the district level.
The consultant carried out prior training to equip the officers for the tasks. The officers undertook the
engagementroughin-person meetings in all project districts targeted ameddigitally transmitted the
information to the consultant for cleaning and incorporation into ref@utssequent communication was
held viawhatsAppas followup to clarify information provided at the engagement or to redoeelevant
documents.

5.3 Engagement Issues and Guides

Institution-specific stakeholder issues were developed and delivered throughtegetiired questionnaire

to elicit initial stakeholder responses. This comprisackground information on tHeMP solicited from

PCU as well as the specific issues of relevance and interest to the respective stakeholders. The engagement
reportsfor the specific stakeholdefsom the project districtare presented ithe Annexes.1 to 57.
Photographs of engagement are also provided in Annex 6.

5.4 Stakeholder Engagement Highlights

The highlights from the engagement with stakeholders has been providedblan 5.3 with the full
consultation outcomegresentedn the AnnexesThis will inform pest and vector management on the
Project as well as apprise the PNIRiring the stakeholder engagement, a number of issues were identified
and prioritized by stakeholders to improve pest and pesticide management.

At the institutional, legislative and regulatory level, issues such as porosity of national borders which allow
for the influx of banned chemicals into the country; «compliance with the regulations; insufficient
regulation; need for capacity buildingiadequate human resources, equipment logistics and financial
resources for the field monitoring of IPM approaches were identified as the main concerns.

Monitoring is also a major concern for stakeholders with issues such as lack of personnel and equipment
in assessing the impacts of pesticides and insufficient control over the use of pesticides identified.
Inaccessibility of approved pesticides near fasnkack of efficient treatment and waste disposal systems

at the farms and insufficient extension of alternative methods to pesticides and integrated pest management
were also identified as concern by farmers.

Farmers also raised concerns on issues regarding lack of regular training for farmers on pesticide use and
management of empty packaging, inadequate information on the dangers related to the use of pesticides
and illiteracy of the populations.

Table5-3: Major Highlights from Staekholder Engagements
Stakeholder Key Highlights
Anchor 1 Agrochemical chemical essential for their production activities
Farmers for | 1 Basically use herbicides (pre and post emergent), fertilizers, insecticide
Crops fungicides
1 Anchor farmers use boom sprayers for the farmers but hire labour to spray d
to reach areas (2% of farmers) using knapsack. These casual workers are
illiterate in the areas with no professional spraying training
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Stakeholder

Key Highlights

Chemical purchased in bulk and stored in designated warehouses, have al
supported by SAPIP with inputs since 2018

Volumes of chemical used depend on farm size.

Major challenge is with the management of waste containers, therefore re
burning which is also harmful to the environment

Options for waste container management and training for causal workers engd
spraying and fertilizer application necessary

Agro- Input
Dealers

Overview of Respondents and Meetings

0

(0]

Profile of Agrolnput Dealers

Data was collected from 11 agimgput dealers between April End 22, 2025
The dealers were located in the Northern, Upper West, North East, and Sa
regions of Ghana. Districts included Savelugu, Tamale Metro, Mion (Nor
Region); Wa Municipal, Nandom (Upper West); MampiMgiagduri (North East)
and West Gonja (Savannah)

Meetings were held in various communities and rice valleys such as Nakp
Nyankpala/Sari, Tindantua, Charia/Kolivege Bor, Ko, Zanwara/Kubori,
Busunu.

0

Products and Services Offered

Operating Duration: The years of establishment ranged from 2016 to 2021,
one business operating for 10 years. Calculated operating durations
approximately 4 to 10 years as of April 2025. One dealer did not specify,
establishment year.

Legal Status: Businesses operated under various legal statuses incl
"Registered company" (3), "Sole proprietorship” (4), "Individual" (1), "Samp
enterprise kubori." (1), "Yes" (1, implying registered), and "Registrated" (1).
Certification/Licensing: 6 out of 11 dealers reported being certified or licen
Certifying bodies included the Plant Protection and Regulatory Services Direq
(PPRSD), Ministry of Food and Agriculture (MoFA), District Assembly, El
Registrar General Department, or havabusiness certificate. 5 dealers repo
no certification.

(0]

Operational Details

Inputs Sold: Most dealers sold a combination of fertilizers, seeds (hybrid, ¢
etc.), and crop protection chemicals (herbicides, pesticides, fungicides). Matr
supplied tools & equipment (hoes, sprayers, PPE, etc.). Some offered irri
equipment and animadéd/veterinary products.

Commonly Stocked Products: Examples include Yara fertilizer, NPK, Ureg
various herbicides (e.g., Nicoking, Alligator), maize seeds (e.g., Lake)
knapsack sprayers.

Crops Catered To:Inputs were primarily for rice and maize. Many also catere
soybean and vegetables. One dealer mentioned cowpea under "Others".
Additional Services: Many dealers offered technical advice/training and linkag
markets. Some provided bundled inputs with credit and mobile extension se
One mentioned "Baafo services".

>

(0]

Busiest SeasonThe majority (7 out of 11) cited the "Major season (Man)" as
their busiest, while 3 stated "Yesound".

Monthly Turnover: This varied significantly, with figures like "1000" (uni
unspecified), "GHc 400,000", "Ghs 80,000", "50 boxes", "5,000" (U
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Stakeholder

Key Highlights

O«

O«

unspecified), "30,000" (units unspecified), “30 bags of 100kg fertilizer 50 bottlg
of herbicides and weedicides", and "GH7000".

Main Customers: All dealers identified "Smallholder farmers" as their m
customers. Estimates for customer demographics (male, female, youth
provided by most, showing a predominantly male clientele but also signi
numbers of female and youth farmers.

Input Sourcing: Most sourced inputs from "Local distributors”. Some also sou
from importers, direct from manufacturers, or government programs (e.g., Pl
for Food and Jobs).

Delays/Stockouts:6 out of 11 dealers reported facing delays or stockouts d
peak seasons. Causes cited included issues with transport (means an
suppliers unable to supply on time, high cost of inputs, security agency delay
of financials, few manufacturg companies, storage issues, and delays in cle
goods from the harbour.

Digital Tools: Only 4 out of 11 dealers reported using digital tools (e.g., Smartg
GPS, Zoho workdrive, Laptop, Mergdata) for inventory or sales tracking.
Offering Credit to Farmers: 8 out of 11 dealers offered inputs on credit to farm
The percentage of customers receiving credit ranged from 5% to 50%.
Accessing Business CreditOnly 3 out of 11 dealers reported accessing cred
loans to run their business, from sources like input suppliers, individuals, and

ProjectRelated Feedback (REWARD Project)

(0]

O«

Key Challenges Faced by Businesses

Project Awareness:5 out of 11 dealers had heard about the REWARD pr
before the meeting.

Perceived Positive Impacts: Dealers believed the project could incre
yield/production (especially rice), create jobs (for women, youth, farmers),
farmer capacity, reduce poverty, improve livelihoods, and increase incon
farmers and input dealers.

Potential Adverse Effects: Some concerns included potential land litigati
removal of economic trees affecting women/youth, land disputes, and
erosion/degradation if not managed well. Several dealers foresaw no adverse
Questions about the ProjectQueries included which group of farmers the pro
is targeting, how it will help input dealers, if it will be a continuous project, whe
there would be input support, and when the project will commence.
Recommendations for Project Implementation: Suggestions included prop
land ownership consultations, involving and supporting input dealers, t
provision of inputs to creditvorthy farmers, extending valley areas, sponso
input dealers, and avoiding political interference.

>

0

The most common challenges (selected as top 3 by dealers) were:
Limited access to capital (10 dealers).

Farmer inability to pay (7 dealers).

Transportation costs (6 dealers).

Inadequate storage facilities (5 dealers).

Fake or lowquality products in the market (4 dealers).

Lack of technical knowledge (4 dealers).

Limited demand (3 dealers).

Regulatory challenges (2 dealers).

(W (W (W (W (W (W (W W
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Stakeholder

Key Highlights

3 One dealer also specified "Lack of means of transport" as an "Other" cha
Support Needs for Business Growth

0 The most frequently requested types of support were:
3 Credit or financial services (all 11 dealers).

Linkage to input suppliers (5 dealers).

Business management training (5 dealers).

Digital inventory/pointof-sale systems (5 dealers).
Training in safe agrochemical handling (5 dealers).
3 Branding and packaging support (4 dealers).

Engagement and Partnership

MW (W (W W

~

0 All 11 dealers expressed openness to partnering with agricultural projects,
or government programs.

Types of partnerships of interest included input supply partnerships, trainin
capacity development, any partnership with mutual benefits, gaining knowled
agricultural technologies, capacity building, access to credit services, fin
partnersips, and support with capital.

Facilitator Observations

O«

0 Facilitators generally noted good cooperation and participation from the deal
0 Observations on communities included average standards of living, fa
financial vulnerability affecting input access, and the potential for the proje
bring development. Some respondents were noted as proactive and knowled

PPSRD

1 PPRSD is involved in pest management, disease surveillance and also provid
advisory support on levels of disease outbreak

1 PPRSD also provideadvisory and training for farmers and District Staff of
Agriculture on how to handle and use the chemicals.

I The main pests and diseases managed by the Directotrate inclfolothieg:

Prostephanus truncatus (larger grain borer); and
Spodoptera exempta (African armywaitih appears once in two years. Th
attack grains, mainly rice.).

I Rastrococcus iceryoides (mango mealybug);

1 Fruit flies;

1 Vegetable flies;

1 Paracoccus marginatus (papaya mealybug);

1 Spodoptera frugiperda (fall armyworm);

1 Mononychellus tanajoa (cassava green mite);

1 Sternochetus mangiferae (mango stone weevil);
1 Tetranychus urticae (spider mite of fruits and vegetables);
1 Tetranychus urticae (red spider mite on pawpaw);
 Maize streak

1 Leafroller

1 Leaf miner

1 Leafrust

1 Ground leprosy

1 Stem borer

1

1

New Pest or Vector Control Methods or Approaches that are being tested or intr
into Ghana
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Stakeholder Key Highlights
1 Pheromone traps
i Sticky traps
9 Biological control methods (mass produce biological control agents and relea
the field)
1 Bio pesticides; and
1 IPM (use of synthetic pesticides).

Inadequate experiengstaff in the project target areas.

DCS 1 TheDirectoratesetsrelevant production standards, i.e., Good Agricultural Pract
(GAPSs) for various crops
1 TheDirectorateprovides sensitization on appropriate pest management techni
directly to key stakeholders.
I The major pest management issues include, but not limited to
0 Reinfestation of agricultural crops by pests and vectors migrating from sin
or related crops that are growing in the wild or are even grown as orname
plants; and
o0 Pesticides residues being higher than the permissible maximum residue i
(MRLs)
9 Current chemical usage in target area high even among smallholder farmers (
ignorance and as a cheaper alternative to expensive human labour
1 Chemical retailing and use in the hands of illiterates a major concern that nee
address fast
1 Dry season gardening is the major culprit of heavy pesticide use in the area
DAES 1 The authority set to providarmers with the necessary training on Good
Agricultural Practices (GAPSs) including the safe use of pesticides and
agrochemicals.
9 Current agriculture agent to farmer ratio 1: 2,500 and 1:3,000, ideally, the rati
should be 1:500.
9 Digitization of extensions services has become very crucial now
1 Since December 2016, Fall Army Worms have become the main pest of interg
the country. They affect rice and maize and could have significant challenges
food security in the country. Rice and maize are also project target crops
EPA 1 EPA s in charge of chemical registratidicensingfor importation and sale in the
country. In collaboration with stakeholders, like PPRSD, CUSTOMS DIVISION
GSA, etc
1 Major challenges with chemical usage:

1 Seriouscontamination ofindergroundvateri Case of nitrogen identifed in wat
in Bongo

1 Farmers mostly use neselective insecticides which effect both beneficial
enemy pest

9 Most of the farmers are illiterate and so do not follow the MSDS carq
chemicals, leading to wrong application of chemicals

i Effective disposal of chemical waste containers still a challenge for farmer

i Cases of person storing chemicals with food items in shops have alsc
witnessed

I Farmers harvest produce for markets beforewifiedrawal periods of thes
chemicals
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Stakeholder Key Highlights

1 Although a significant number of retailers are registered with the Agency in the
areas, a good number operate illegal

9 The Agency carriesut training on chemical usage in schools, on radio and fq
collaborative partners (Attached sample training materiadgimex 4)

1 The Agency undertalkeboth compliance and enforcentanonitoring on chemicg
usage
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6.0POTENTIAL IMPACTS AND CHALLENGES ASSOCIATED WITH

INTERVENTIONS

REWARD

The use of various agrchemicals especially pesticides is a common feature offarafing activities
across the country and is expected to intensify during the implementationREYMARD interventions.

This section assesses the potential risks / impacts associated with the procurement, transport, storage, use

handling and disposal of pesticides as summarisédlite 6.1 below:

Table6-1: Summary of the Environmental and Social risks of Pesticide Application

Pesticide Threat / Risks
Activities / Sources Biological Environment Physical
Environment
Transport A Uncontrolled import, sale | A Inhalation of product Accidental spills;
and distribution of pesticide vapours, VOCs contamination of soil
Inhalation of contaminateq and groundwater
dust (from pesticides in resources through
powdery forms); leaching in the even|
A Skin burns from contact. | of an accident
Storage Non-compliance with A Odour nuisances; In the event of an
National regulations and A Contact with the skin uncontrolled spill or
FAO standards on pesticide during handling; leak:
storage and/or obsolete A Bioaccumulation of A Soil
stocks; pesticides. contamination
Lack of training of pesticide A Surface Water
traders. Contamination
Inadequate appropriate A Impairment of
storage facilities and skill to ambient air
store grain quality
A Fire outbreaks
Handling / Insufficient training and A Inhalation of harmful A Accidental spills
manipulation awarenessaising activities vapours; (during sprayer
for authorised distributors; | A Dermal contact by splash filling and
Lack of supervision of during preparation pesticide
phytosanitary agents and | A Potential loss of preparation)
producers. biodiversity (both fauna leading to
Pesticide residues resulting and flora) due to pesticide contamination of
from agricultural activity on nontarget soil and
intensification/diversificatior organisms groundwater
A Elimination of the natural resources
enemies of crop pest and
consequent alteration of
biological pest control
methods
Disposal of Failure of the empty A Health concerns related tg A Spill of products
Packaging packaging management the ingestion of pesticide on sails;
containers system (storage, collection, residues when reusing
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Pesticide Threat / Risks

compaction)

Lack of appropriate
equipment for the disposal (
empty packaging.

cans and metal drums) thg
have not been properly
cleaned;

Dermal and respiratory
conditions

Chronic intoxication of
personnel in the
distribution chain

Activities / Sources Biological Environment Physical
Environment
transport, rinsing and empty containers (plastic Groundwater

contamination
Surface Water
Contamination

and other crustaceans

Washing of Information and awareness Low level of public Contamination

empty system failure awareness of the health of water sources

containers risks associated with by washing
handling pesticides containers
Acute poisoning of fish Pollution of

points (wells)
and water bodies
(ponds).

Water
contamination
by runoff or by
wind action

The next few sectiondiscussnto detail the major risks and impacts likely to be associated with
the use of pesticides under interventions envisaged as parREWARD project These include

the following:

Impact of pesticides on waterbodies;
Impact of pesticides on aquatic life;
Public health concerns from watieorne or waterelated diseases;
Improper pesticideise and disposal of pesticide containers;
Abuses in pesticide supply and sales; and

o0 ks whE

Production losses and food security concerns from Armyworm and other crop pests and disease
outbreaks.

6.1 Impact of Pesticides on Waterbodies

The improper or excessive use of aghemicals on farms could eventually afféotal freshwater
resources: both surface water bodies and groundwater. Apart from these, there are a number of seasonal
rivers and creeks within the Savannah zone which link up with other water resources directly depended
upon by downstream communities.

The improper/ excessive use of agro chemicals su
run-off especially during the rainy season and/or whigging, resulting in adverse changes such as pH
modification of these water bodies, making the mmmnent unsuitable for sustaining Hfierms in such
waterbodies. The ecological effects of pesticides (and other organic contaminants) are varied and are often
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inter-related. Subsequently, effects at the organism or ecological level are usually considered to be an early
warning indicator of potential human health impacts.

The major types of effects including the following will vary depending on the organism under investigation
and the type / nature of pesticide: death of the organism; cancers, tumours and lesions on fish and animals;
reproductive inhibition or failure; supgssion of immune system; disruption of endocrine (hormonal)
system; cellular and DNA damage; teratogenic effects (physical deformities such as hooked beaks on
birds); poor fish health marked by low red to white blood cell ratio, excessive slime oraefeshaed gills,

etc; intergenerational effects (effects are not apparent until subsequent generations of the organism); other
physiological effects such as egg shell thinning.

6.2 Impact of Pesticides on Aquatic Life

Pollution from pesticides and other agrochemicals could affect aquatic animals by contaminating
waterbodies and killing aquatic plants and resulting in severely low oxygen levels and the suffocation of
fish. Poor or inappropriate usage of pesticides ctiulehten the survival of small aguatic organisms that
form the basis of the food web. In the aquatic ecosystems, runoff of organochlorine insecticides following
rain events in adjacent streams lead to severe fish kills and the eradication of the sedebrate fauna

over stretches of several kilometres.

Both fish species, as well as aquatic flora and fauna, become exposed to a variety of pesticides in three
common ways as dermal, direct absorption all the way through integument by swimming in contaminated
surface water with pesticide as well as subordirsatrfaces of waters in form of lentic and lotic water
bodies, direct or indirect uptake of pesticides through inhalation by the way of gills during respiration, and
directly throughout, drinking pesticides contaminated water or feed pestimid@minategrey. There

could also be some minor causes that affect the attention of fish species and aquatic flora and fauna to
pesticides and result in toxicity. By the utilization of pestigidataminated food, animal and their-by
products also transfer toxictyo consumer és i .e. various carnivor
aqguatic insects already killed due to the toxicity of pesticide may transfer effect to next tropic level. Mainly
surface water of the riverine ecosystem generally comes firspegtticides contact, and various organic
substances like algae, mosses, vascular hydrophytes, leaf litter, and branches, etc. may also behave as
secondary causes of toxicity.

6.3 Public Health Concerns / Impacts

Waterborne or waterelated diseases are commonly associated with incidents of pesticide contamination.
Sources of drinking water may be subject to contamination from several sources including runoff or
leachates from farms which have suffered emgpliation of agrochemicals such as fertilisers and
pesticides, thereby requiring the appropriate treatment to remove disessgg contaminants.

Contamination of drinking water supplies can occur in the source water as well as in the distribution system
after water treatment has already occurred. There are many sources of water contamination, including
naturally occurring chemicals and mineralg @gample, arsenic, radon, uranium), local land use practices
(fertilizers, pesticides, concentrated feeding operations), manufacturing processes, and sewer overflows or
wastewater releases. The presence of contaminants in water can lead to adversffidats]timcluding
gastrointestinal illness, reproductive problems, and neurological disorders. Infants, young children,
pregnant women, the elderly, and people whose immune systems are compromised because of AIDS,
chemotherapy, or transplant medicationay be especially susceptible to illness from some contaminants.
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Bilharzia is an infection caused by parasitic worms or blood flukes of certain species of the genus
SchistosomaAdult parasites live in the blood of mammals, but their life cycle requires a phase of asexual
multiplication within a frestwater snail host. The flukes infect humans through exposed skin in water,
usually through swimming, bathing or wading. Improvedigation such as latrines and safe drinking
water, as well as yearly treatment with praziquantel, will reduce the prevalence of bilharzia.

6.4 Improper pesticide use and disposal of pesticide containers

This is fuelled by poor knowledge, inadequate equipment and storage, application of unregistered and non
approved pesticides and the use of an excessive dosage. With an average annual use MiT 1&f, 355
pesticides over the period 2002010, pesticides use is relatively moderate in Ghana although increasing
astronomically in the past decade. The inappropriate use of pesticides is reflected in the pesticide content
of vegetables. A recent study by ¥#bet al., 2019ndicate that vegetables produced asniers in Ghana

are significantly contaminated and have poor microbiological quality that could potentially result in
outbreak of fooeborne ilinesses. The productionride will increase under thREWARD and this will

require proper storage to prevent pests from ravaging the grains. Improper use of pesticides during storage
is also a concern as pesticide residues above the maximum residue limits (MRLS) are fpaoeddcur

with stored grains.

Pesticide containers have been found to be reused at homes. Improper washing or cleaning could lead to
harmful consequences where containers are reused as food or drink containers. The population groups at
risk include women, children, elderly and rurainfi@rs who are mostly illiterate and principal users of
empty containers without proper treatment. An increase in pesticide containers in the project area is
expected during the implementation stage and proper collecting system and disposal is required to
minimize reuse of containers for domestic activities. This is in light of surveys that establish&atitihgit s
pesticide containers near to, or even in, food stores was widespread and had contributed to several deaths
and an untold number of illnesses. There was also widespread tf containers for storing food or water

for humans or livestock (NPAS, 2Bl The same report established that farmers were misusing pesticides

by spraying too close to harvest (thus contaminating the crop before consumngeigpplying the

dosage, applying pesticides intended for cash crops to growing food crops or applying pesticides intended
for growing crops onto stored crops, using obsolete or expired pesticides and mixing different chemical
pesticides together.

6.5 Abuses in pesticide supply and sales

The abuses associated with the supply and sale of pesticides are likely to occur under the Programme and
these abuses could include:
1 Use of banned and or unregistered pesticides;
1 Decanting of pesticides into improper containers without appropriate labels and use information at
the retail level and farm gate points;
1 Supply and sale by unauthorized persons /persons without EPA/PPRSD license and permits; and
1 Supply and sale of adulterated and or expired pesticides

Surveys conducted by the Environmental Protection Agency (EPA) in 2007 showed that around 30% of
pesticides on sale were either unlicensed or smuggled. Officials still estimate that at-lEa%t aDall

imports are illegal, either brought in by unlicethgiealers or involving expired or adulterated goods. Some
imports arrive in bulk and are repackaged into small containers, often carrying inadequate or misleading
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labelling, often only in French. These practices, if not checked under the implementd&BRV&IRD,
will only worsen and pose more serious threats to farmers and the general public.

6.6 Production losses and food security concerns from Armyworm and other crop pests and
disease outbreaks

Armyworms are occasional pests but when they occur, the devastation is alarming and disastrous. The
project will put large tracts of land under cer@ade) cultivation and this can easily be devoured within

few days during armyworm outbreaks. Food security concerns will arise because an outbreak could wipe
off most if not all cereal/pulses farms within few days. Cer@gade) are key staple foods of Ghanaians.
Adequate armyworm surveillance is required to contain and eliminate any threat. The thheavdses

been significantly reduced in the past few years because of extensive training farmers have received from
the Ministry of Agric through the Directorate for Crop Services (DCS) as well as the Plant Protection and
Regulatory Services Directorate (PPR.

Though pests and diseases have been with mankind since farming began, the problem has been accentuate
as a result of expanded farm sizes, intensive methods applied and the desperate need to make adequate
returns on investment. According taoMA, crop losses due to pests in the fields in Ghana are estimated to

be 30%. Horticultural production has always been a hot spot for both pests and disease losses and the
sometimesexcessive use of agrochemicals. Any form of production losses will impact negativalypon

prices in the local market.

71



7.0INTEGRATED PEST AND PESTICIDE MANAGEMENT ACTION PLAN

The main purpose of the plan is to protect the biophysical and human environment through the promotion
of the use of integrated pest management methods, capacity building of farmers, destruction of obsolete
stocks, and environmental impact assessment otudtyral development projects likely to use a
considerable quantity of pesticides, the management of empty containers and the provision to farmers of
protection and spraying equipment. Various impacts and challenges are likely to be aswsdttictes
implementation of REWARIDegardingpest and pesticide management issues. The impacts and challenges
identified from previous sections of the report include:

1 Lack of IPM sustenance measures even though national pest control strategy is IPM;

9 Likely pollution of water resources and aquatic life from pesticide usage;

1 Public health concerns from wateorne diseases such as malaria and bilharzia that can cause the
use of pesticides in controlling their vectors;
Poisoning from improper use of pesticides by farmers and farm assistants;
Poisoning from improper disposal of pesticide containers;
Production losses from threats from other crop pests and diseases;
Abuses associated with pesticide supply and sales; and
General health and safety of farmers and environmental hazards.

=A =4 =4 =4 =4

Appropriate mitigation measures and implementation tools as well as monitoring indicators are required to
be instituted to contain any adveisgact or risk identified and discusséthe key actors to be involved

in the implementation of the mitigation and managenaetivitieshave beendentified as well. Tabl&9

below provides the action plan for pest and pesticide management during the implemeriREMMAGD.
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Table7-1: Integrated Pest and Pesticide Management Action Plan

Impact issue / Pest &
pesticide threat/ risk

Mitigation Measures

Implementation tool

Expected result

Monitoring indicators

Responsibility/ Key
implementing actors

Improper use of
pesticides by farmers
and farm assistants

Educate farmers and
farm assistants on
proper use of pesticides
and pesticide use
hazards

Pesticide hazards and use
guide manual or leaflet for
the project (include simple
pictorial presentations)

Proper use of pesticide
by farmers and farm
assistants

A Number of cases of pesticid

poisoning occurring under
the project

PPRSDMoFA;
GHS/local hospitals and
clinics

Control and supervise
pesticide use on farms

Adoption of IPM
approaches/ techniques

Farmers trained in IPM
techniques

Number of farmers trained,
Training records

PPRSDMoFA, DAES
MoFA andRegional officers

Monitor pesticide
residue in crops

Random sampling
procedure for crops and
storage products

Pesticide residue in
crops within acceptablé
limittMRL

Levels and trend of pesticid
residue in sampled crops
Number of times exported
crops are rejected due to
pesticide residues

Ghana Standards Authority
(GSA) / PPRSBEMoFA

Pollution of water
resources and aquatig

Control and supervise
pesticide use by farmer

Adoption of IPM
approaches/ techniques

Farmers trained in IPM
techniques

Number of farmers trained,
Training records

PPRSDMoFA, DAES
MoFA and Regional officers

life

Proper disposal of
pesticide containers by
resellers/farmers

Pesticide container
collection and disposal
plan

Pesticide container
disposal plan
developed and
implemented

Number of farmers/ reseller
aware of pesticide containe
disposal plan

PIU/MoFA/EPA

Monitor pesticides in
water resources

Environmental quality
monitoring plan (linkage
with Project ESMP)

Pesticide concentratior
in water resources

Levels of pesticides in wate
resources

GIDA Environment Desk/
EPA

Public health concerni
from waterborne or
water related disease!
in project areas under
irrigation

Design appropriate
irrigation systems and
ensure functional
operation system
(removing aquatic

vegetation, lining canalf

a) Adoption of
environmentally friendly
irrigation system designs;
b) Selection of experience
and proven contractors an

a) Well functioning and
environmentally
friendly irrigation
system;

b) infrequent

breakdown of system

Number of times system
breakdown in a given year

GIDA
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Impact issue / Pest &
pesticide threat/ risk

Mitigation Measures

Implementation tool

Expected result

Monitoring indicators

Responsibility/ Key
implementing actors

with cement or plastic,
regularly fluctuating
water levels, periodic
rapid drying of
irrigation canals)

consultants for project

designs and construction;

c) Effective operational
maintenance system

Monitor malaria and Hospital/clinical records of Malaria/bilharzia caseg A Trend in malaria/bilharzia Ministry of Health (MoH)/
bilharzias cases in malaria cases in project | before and during cases during project Ghana Health Service
project area area project implementation implementation (GHS); Hospitals and clinics
established in project areas
Make Deltamethrin Project malaria and Non-significant A Frequency of reported Ministry of Health (MoH)/
Impregnated mosquito | bilharzia control plan increase in malaria/bilharzia cases Ghana Health Service
bed nets available at malaria/bilharzia cases among farmers and (GHS); Hospitals and clinics
affordable prices to under project communities in project areas
farmers and local A Monitor the number of
community members malaria and bilharzia cases
Make latrines and safe in the irrigated project areag
drinking water available from existing health centerg
in farming communities
and provide yearly
treatment with
Praziquantel to
minimize the bilharzia
prevalence.
Poisoning from 1. Educate farmers, 1. Pesticide hazards and | Farmers, farm A Number of cases of pesticid a) PPRSBMoFA,
improper disposal of | farm assistants and locq use guide manual or leaflg assistants, FBOs, local poisoning through use of | b) GHS/local hospitals and
pesticide containers | communities on health | for the project communities educated pesticide containers; clinics
hazards associated with on pesticide health A Number of farmers returnin

use of pesticide

containers

hazards

empty pesticide containers

collection points;

74



Impact issue / Pest &
pesticide threat/ risk

Mitigation Measures

Implementation tool

Expected result

Monitoring indicators

Responsibility/ Key
implementing actors

2. Properly dispose
pesticide containers

2. Pesticide container
cleaning and disposal plar

Pesticide container
cleaning and disposal
plan developed and
implemented

A Number of farmers, FBOs,

resellers trained in proper
cleaning of pesticide
containers

PPRSD/EPA

Threat from other
crop pests and
diseases

Educate and train
farmers to adopt good
agricultural practices
(GAP)

Adoption of IPM
techniques/ approaches

Farmers trained in IPM
techniques and GAP

Number of farmers trained,
Training records

Incidence of crop pests
Production losses from crof
pests

PPRSDBMoFA/ MoFA-
DAES/ Regional officers

Apply EPA approved
and PPRSD
recommended pesticide
if necessary

Inspection of pesticides at
farm/storage gate prior to
use (Project Policy)

Applied pesticides
registered and
approved by key
stakeholders and in
conformity with IPM
principles

Records of pesticides
applied at each farm

PPRSDBMoFA; MoFA-
DAES/ MoFA Regional
Officers

Production and marke
losses from
armyworm outbreaks

Educate and train
farmers to adopt good
agricultural practices
(GAP)

Adoption of IPM
techniques/ approaches

1. Farmers trained in
IPM techniques and
GAP

Number of farmers trained,
Training records

Production losses from croq
pests

PPRSDBMoFA/ MoFA-
DAES/ Regional officers

Establish pest
surveillance system

Early detection and
warning system in place

Zero or minimal fruit
fly/ armyworm cases

Incidence of armyworm
cases recorded

PPRSDBMoFA; MoFA-
DAES / Regional officers

Apply EPA approved
and PPRSD

recommended pesticide
if necessary

Inspection of pesticides at
farm/storage gate prior to
use (Project Policy)

Applied pesticides
registered and
approved by key
stakeholders and in
conformity with IPM
principles

Records of pesticides
applied at each farm

PPRSDMoFA; MoFA-
DAES/ MoFA Regional
Officers
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Impact issue / Pest &
pesticide threat/ risk

Mitigation Measures

Implementation tool

Expected result

Monitoring indicators

Responsibility/ Key
implementing actors

Abuses in pesticide
supply and sales

Identify all pesticide
distributors and reseller
interested in providing
services and products t

Registration policy for all
interested distributors and
resellers under project

Only approved and
licensed dealers and
resellers supply
pesticides under projeq

A

A

Company registration
documents

Evidence of license/permit
to operate in pesticides

PPRSD of MoFA/
CCMC of EPA

farmers under the A Evidence of location and
Project contacts of suppliers
resellers

Confirm status and a.) All pesticides are to be| a) Only approved and A List of pesticides supplied | PPRSBMoFA; MoFA-
integrity of pesticides | in the original well labeled| registered pesticides and used in line with Ghang DAES/ MoFA Regional
supplied under project | pesticide containers prior | used under project EPA and USEPA list of Officers

to use b) Banned pesticides registered and approved

b.) No decanting of avoided pesticides

pesticides under this ¢) Fake and expired A cCases of pesticides found ix

project pesticides avoided non-original containers

c) Inspection of pesticides| d)Integrity of pesticide A inspection records for

at farm gate prior to use

guaranteed at farm gat|
level

pesticides at farm gate prio
to use

Ban big pesticide
containers to minimize
decanting cases

Decanting policy (No
decanting of pesticides
under project)

All pesticides delivered
for use are in the
original containers

Cases of pesticides found ir
non-original containers

PPRSDMoFA; MoFA-
DAES/ MoFA Regional
Officers

Impact onpost
harvesiosses due to
pests

1. Provide adequate an
proper storage facilities

2. Monitor incidence of

postharvestpests

Postharvest loss reductior
plan based on IPM
techniques in place

a.) Post harvest losses
avoided or minimised
b) Applied pesticides
registered and
approved by key

Number of farmers trained
in IPM techniques fopost
harveststorage; Number ang
condition of storage
facilities in use

MoFA-DAES

stakeholders and in

Number of cases qfost

harvestpests

PPRSDMoFA
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Impact issue / Pest &
pesticide threat/ risk

Mitigation Measures

Implementation tool

Expected result

Monitoring indicators

Responsibility/ Key
implementing actors

3. Confirm status and
integrity of pesticides at
storage gate prior to us

Inspection of pesticides at
farm/storage gate prior to
use (Project Policy)

conformity with IPM
principles

A Records of pesticides

applied at storage sites/
rooms

PPRSDMoFA; MoFA-
DAES/ MoFA Regional
Officers

General health and
safety of
farmers/crops and
environmental hazard

Educate farmers to
adopt GAP based upon
IPM techniques; and dg
not use chemical
pesticides unless
advised by PPRSD

IPM techniques with
emphasis on cultural and
biological forms of pest
control

Compliance with
national IPM policy
andAfDB policy on
Pest/ pesticide
management

Number of farmers trained
in IPM techniques;
Number of farmers
implementing IPM on their
farms

Frequency of chemical
pesticides usage

MoFA-DAES/ MoFA
Regional Officers

Provide PPEs to
farmers/ farm assistants
for pesticide use in the
fields

Health and safety policy
for farm work

Farmers and
accompanying
dependants (children)
protected against
pesticide exposure in
the fields

Quantities and types of PPE
supplied or made available
under the project

MoFA

Educate farmers/ farm
assistants in the proper
use of pesticides

Pesticide hazards and use
guide manual or leaflet fon
the project (include simple
pictorial presentations)

Farmers know and use
pesticides properly;
pesticide hazards and
use guide leaflet or
flyers produced

Number of farmers trained
in pesticide use;

Number of farmers having
copies of the pesticide
hazard and use guide flyers

MoFA/EPA

Properly dispose
obsolete and unused
pesticides

Obsolete and unused
pesticide disposal plan

obsolete and unused
pesticide disposal plan
prepared and
implemented

Relationship between
pesticide supply and usage

PPRSDBDMoFA/CCMC-EPA

Educate farmers to
obtain or purchase
guantities of pesticides

Pesticide use policy/plan

Only pesticides needeq
are purchased; long
term storage of

Relationship between
pesticide supply and usage

PPRSDMoFA/CCMC-EPA
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Impact issue / Pest &
pesticide threat/ risk

Mitigation Measures

Implementation tool

Expected result

Monitoring indicators

Responsibility/ Key
implementing actors

required at a given time
and to avoid long term
storage of pesticides

pesticides by farmers
avoided

Provide emergency
response to pesticide
accidents and poisoning

Emergency response plan

Pesticide accidents an
emergencies managed
under the project

A Number of pesticide

accidents and emergencies

PPRSD/GHS/National

Poisoning Control Centre

Educate farmers/ farm
assistants in the proper,
use of pesticides

Pesticide hazards and use
guide manual or leaflet fon
the project (include simple
pictorial presentations)

Farmers know and use
pesticides properly;
pesticide hazards and
use guide leaflet or
flyers produced

Number of farmers trained
in pesticide use;

Number of farmers having
copies of the pesticide
hazard and use guide flyers

MoFA/EPA
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8.0PROGRAMME TO MEET PMP REQUIREMENTS

8.1 Rationale

The rationale behind the plan is illustrated in the matrix belbable 8.1) which confirms the results

expected from the development and implementation of the Integrated Pest Management Plan (IPMP).

Table8-1: Planning Matrix for the REWARI[Project

investors into
commercial farming
and empower small
holder crop farmers
to contribute
significantly to
household, local and
national economies
through
environmentally
friendly pest
management
practices.

AEnvironmental quality
improved,

ACrop productivity and
farmer so i
ACrop export improved
ANational foreign exchange

improved

nc

improvements in
food availability,
level of poverty,
and environmental
protection in projec
targeted areas
AEvidence of crop
export increased
AEvidence of area
under irrigation in
the project targeted
areas increased

Purpose

1. To prevent losses
caused by pests in
order to increase
profitability of
agriculture.

2. In the longer term,
strengthen national
and local capacity to
reduce environmentg
and health risks
associated with pest
management
practices.

Medium-term

results/outcomes

AFarmers in the project
targeted areas and other
project areas prioritize their
pest problems and identify
IPM opportunities to
mitigate negative
environmental and social
impacts associated with
pesticides.

AFarmers in project areas
adopt ecologically sound
options to reduce crop loss
with minimal personal and
environmental health risks.

AREWARD decision makers
and actors provided with
clearer guidelines enabling
then to promote IPM
approaches and options in

agriculture

AAvailability of
sufficient food.

APerception of state
agencies regarding
the value of IPM in
agriculture.

AlLevel of
compliance with
AfDB safeguards
policies etc.

AlLevel of chemical
control practices

ATypes and level of
use of alternatives
to synthetic
chemical pesticideg

Narrative summary | Expected results Performance Assumptions/risks
indicators
Goal: Attract AFood security enhanced | AEvidence of AGovernment

policies continue
to support food
security and
irrigation
programme
ANation continues
to pursue stable
democratic
governance
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Narrative summary

Expected results

Performance
indicators

Assumptions/risks

ANational IPM policy

supported and promoted in
compliance with
international conventions
and guidelines on pesticide
use

Purpose

(i) improvement in
efficiency of
specimertransport
and disposal system;
ii) increase awarenes
on use and safety of
application of
chemicals for
pest/vector control,
(iif) document and
disseminate key
lessons to users and
stakeholders;

iv) reduction in the
use of harmful or
banned
chemicals/pesticides
in growing foods for
human and animal
consumptions.

Medium-term
results/outcomes
AHealth institutions and thos

AHealth institutions and thos

APolicy makers irhealth

AcCollaborate linkages

that control/use pesticides
can prioritize pest problemsg
specifically with the
REWARD and identify IPM
opportunities to mitigate
negative environmental ang
social impacts associated
with pesticides.;

that control/use pesticides
can adopt ecologically sour
options to reduce crop loss
with minimal personal and
environmental health risks;

institutions and agric.
Organizations and
associations are
strengthened and provided
with guidelines enabling
them to promote IPM
approaches and options in
animal health management

established to develop a
national IPM policy to
promote compliance with
international conventions
and guidelines on safe

pesticide use.

ACommitment of
government to
implement IPM
across the national
health and
agricultural secta.

ALevel of
compliance with
AfDB safeguards,
and compliance
parameters of othe
donors etc.

AlLevel of chemical
control practices
ATypes and level of
use of alternatives
to synthetic
pesticides
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8.2 IPM Implementation Strategies

REWARD will build on the existing structures and processes availavteearlier projectincluding the
following specific strategies to achieve an effective pest and pesticide management process:
Registration and training of all interested pesticide distributors/resellers

PMP Communication and Orientation Workshop

Education and Awareness Creation

Participatory Pests Inventory and Monitoring Measures

Stakeholder Consultation and Involvement

Prevention of new Pest Infestations

Management of established Pests

IPM Capacity Building

Institutional Arrangements and Training Responsibilities

Participatory Monitoring and Evaluation

Sustainability Issues

Monitoring

Management Reviews

Institutional arrangements for the implementation and monitoring of the PMP

= =2 48 _-5_9_9_95_9_2_2_-2°5_-2._-2

8.2.1 Formation of a Safeguard Team

The Project Coordinator of the Project Coordination Unit (PCU), together with Environmental and Social
Safeguards Specialistsll oversee and ensure that REWARD complies with relevant safeguard policy
documents prepared for the Project including this IPMP.

8.2.2 Registration and training of all interested pesticide distributors/resellers
Under the project, REWARDill notify pesticide distributors or publish in the national dailies that all
interested pesticide distributors or resellers interested in providing services or products fojetttealre
to register with REWARIDy providing specific requested information which will include but not limited
to the following:
T Certificate of registration or incorporation
9 License or permit to operate from EPA or PPRSD;
9 Locations of company; and
9 Types of activities or services or products to be provided.

The Project will organize an orientation workshop for all registered pesticide distributors/resellers under
the Project on the following but not limited to these:

1 EPA registered and banned pesticides; and

9 EPA/PPRSD requirements on purchase, supply and safe distribution of pesticides.

8.2.3 PMP Communication and Orientation Workshop

The PCU, represented by the Environmental Specialist (ES) will communicate the content of the Integrated
Pest Management Plan to all upstream project actors or participants such as the EPA, PPRSD, MoFA at
the national and relevant regional levels (i.ethimi project beneficiary regions in tleeventargeted
Districts). It will establish orgoing communication with both the national and relevant regional level pest
and pesticide management representatives.
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The PCU will also organize an orientation workshop on IPM techniques as well as the IPMP for relevant
primary anchor farmers and their outgrowers, which will in fact be at the forefront in terms of use of
pesticides and are likely to be exposed to itsousrand gradual risks.

8.2.4 Education and Awareness Creation

REWARD/PCU will create awareness among downstream project actors / participants (pesticide
distributors /resellers, farmers, farm assistants) of the importance of pest and pesticide management in the
framework of this IPMP and the national IPM strategy; averureated or available for obtaining
appropriate pesticides among other things.

Availability of Information:REWARD will ensure that all downstream actors or participants have access

to information on relevant crop pests/diseases, MBIPRSD IPM strategies regarding pest control,
declared pest plants, current EPA list of registered and banned pesticides, USAID/USBPjistered

and approved pesticides. Key information on crop pests/diseases, IPM strategies regarding pest control as
well as pesticide use toolkits will be provided in easy to read and understand format/pictorial presentations
and translated into d¢ast two local languages for easy understanding and use by illiterate beneficiary
communities. The awareness creation programme will be regular, every 3 or 6 months to enable Farmer
groups become used to the schedule.

Education and TrainingThe REWARD Environment Specialist and implementers will incorporate pest
management awareness issues into environmental training programs.

8.2.5 Participatory Pests Inventory and Monitoring Measures

The project will track and document all pest cases, be it minor or major in a pest inventory register through
PPRSD. It will identify the types, abundance, location of pest plants, date of first spotted or seen and date
reported. This information will beaghered from surveillance or monitoring system to be put in place,
periodic surveys to be conducted and feedback from faranefarm assistants. The data will be managed

in a standardized way so that trends can be established.

8.2.6 Stakeholder Consultation and Involvement

The IPMP implementers will coordinate the pest management process with all relevant water resource
regulators/users (WRC, VRA, Fisheries Commission) and other major land users in the project areas (such
as traditional authorities/landowners, cattle rednersismen in the project targeted areas). Any activities

that may have an impact on pest management will be identified and included in the pest management
planning process. Contacts will be established with significant neighboring land managers anditbnsult
them when appropriate and-oadinate management activities with representatives of the identified
government agencies and other land users when appropriate.

8.2.7 Prevention of new Pest Infestations

The REWARDwill endeavour to treat and manage new pest infestations among anchor farmers as soon as
they are identifiedand this will be done through:
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Table8-2: Patterns of Functional Surveillance

(ii). Conduct field diagnosis to specif
pests that underminee
production.

Identifyr i ce f ar mer
mechanisms and research
recommended IPM options
against the pests.

Develop and explain historical
profile of pesticide use and othel
pest control practices in the
project districts.

Specify partnership opportunities
at local, national and internation;
levels to assist in the
implementation of the PMP

(iii).

@iv).

(v).

other relevant
stakeholder
groups

develop common
understanding of
key pest
problems and
agree on
corrective action.

identified.

1 Potential constraintsce farmers
may face in the use of the
technologies specified.

1 Pestlists including quarantine
pests and alien invasive species
developed.

1 Potential for improving existing
pest control practices assessed.

1 Pest monitoring schemes for earl
warning on alien invasive species
and migratory pests are organize
and functional.

9 Action plan for locatiorspecific
IPM activities developed.

1 PMP implementation mechanism
developed by alREWARD project
districts.

1 Documented information on the
status of pests and natural enemig
of pest and pollinators in the
REWARD project districts.

1 Inventory of alien invasive species

and quarantine pests

1 Types and availability of natural
enemies for use in biological

control of named pest

1 Types and availability of microbial
pesticides and botanical pesticides
to replace chemical pesticides

9 List of principal actors and partner

Activities Expected Milestones Performance indicators Assumptions/risks
results
(). Record st akehol Resull:Rice 1 Pest problems diagnosed and 1 Type and nature of participatory | Social, economic and
on pests. farmersand related IPM opportunities methods for problem analysis political situation

remain stable

(i). Develop participatory learning
modules (PLM) in line with
identified training needs
Conduct short to medium term
training of beneficiariegyotential

REWARD staff and support

(ii).

Result 2 Human
resource capacit
for IPM delivery
and
implementation
developed.

1 PLM for rice pess

1 Management practices developec
and adapted to suit local needs

T Trai ng
completed

ni of tra

1 Type and number of PLMs

developed

1 Type of IPM skillscovered in study
visits by REWARDstaff

T Number
implemented

of

f ar me

PIUs of REWARD

adopts and apply new

improved
technologies.

Farmers, beneficiary
communities and its
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Activities Expected Milestones Performance indicators Assumptions/risks
results
groups on skills relevant to the At least 3 sets of study visits 1 Gender and number of extension | counterparts comply
PLMs organized for technical support agents and of farmers trained. with international
(iii). Organize international study staff 1 Gender and number of trained conventions guiding
visits on specialized IPM skills o] Personnel of REWARRccurately farmers engaged in participatory | pesticide use and
relevance to the PLMs relate pests to respective damage extension MRLs in trade, critical
(iv). Intensify training of men and symptoms; 1 Extent to which new mass of staff trained
womenpoultry farmers in IPM Recognize natural knowledge/skills are used by remain within the
knowledge and skills. enemies/biological control agents extension agents & farmers to communities
(v). Promote farmeted extension to against the pests; test a range of promote adoption of IPM options
increase secondary adoption of I PM options -maetdd T Number&type of IPM information
proven IPM options options to implement and adopt. | 1 Materials developed/disseminated
(vi). Strengthen research&armer Trained farmers undertake T Number and type of new IPM
extension linkages through participatory extension; and adop options introduced and adopted.
participatory research on issues new IPM options 1 Gender and number of beneficiariq
emerging from training At least 80% of information adopting IPM technologies.
(vii). Develop/disseminate IPM materials developed is 1 Incremental benefits due to pest
decisionsupport information disseminated and used by control
resources for field agents, extension agents and farmers. 1 Type and number of uséiiendly
farmers, policy makers, and the Significant reduction in pest taxonomic keys for pest and natur
public damage enemy recognition by farmers and
extension workers
(i). Test and promote botanical Result 3 Local commercial enterprises 1 Level of reduction in chemical Government and
alternatives to synthetic Harmful initiated and/or strengthened to pesticide use; type and number of| development partners
pesticides. pesticide regimes produce and/or market botanical pesticides replaced by botanical ol remain committed to
(ii). Test and promote microbial replaced by pesticides microbial pesticides international
alternatives to synthetic pesticid{ environmentally 1 Number of commercial enterpriseq conventions and

engaged in the production of

guidelines on safe
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Activities Expected Milestones Performance indicators Assumptions/risks
results
(iii). Develop/update a national IPM | friendly At least one botanical pesticide botanical pesticides; and quality of pesticide use critical
policy including legislation to alternatives widely used in place of chemical the products mass of stdftrained

@iv).

(V).

govern the manufacture,
importation, distribution and use
of pesticides

Establish district IPM advisory
and oversight committee to guid,
national and local compliance
with AfDB safeguard Policies,
OS 4 and other international
conventions concerning pesticid,
use

Sensitize the population on IPM
issues and activities through
formal and informal educational
channels and public awareness
campaigns

pesticides

At least one microbial pesticide
registered and widely used in pla
of chemical pesticides
Surveillance systems to protect th
beneficiary districts from
banned/harmful pesticide regimes
is fully operational

Existing pesticide regulations are
fully enforced

A multi-stakeholder
district/national IPM advisory and
oversight committee established {
guide compliance with
international conventions and
guidelines on pesticide use, and
promote the IPM development
Radio and other public campaign
on impact of pesticides in
agriculture, environment and
health conducted through radio