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Abstract

Wheat cultivation in the savanna of northern Sudan (Nigeria) yields an average of only 1.2
t/ha, which is significantly lower than African and global averages. This productivity gap persists
despite a potential yield of 3 to 7 t/ha under optimal conditions. Major obstacles include sharp
temperature fluctuations exceeding 35°C during grain ripening, which can lead to yield losses of
20-30% due to pollen sterility, as well as inadequate irrigation infrastructure in a region where
annual rainfall is less than 300 mm. Serious biotic threats exacerbate these problems: aphids and
stem rust alone account for 20-70% of yield losses, a situation compounded by limited access to
resistant varieties and fungicides. Nigeria’s quarantine system, managed by the Nigerian
Agricultural Quarantine Service in accordance with international standards, provides the regulatory
framework for combating the introduction of pests. However, the implementation of this system
suffers from a lack of infrastructure at border checkpoints, insufficient diagnostic capacity, weak
enforcement, and gaps in interagency coordination, critical vulnerabilities given annual wheat
imports of approximately 5.8 million tons. Opportunities to strengthen crop protection include
modernizing quarantine stations through molecular diagnostics, establishing regional monitoring
networks and early warning systems for wheat rust, utilizing digital tools for pest monitoring, and
securing sustainable funding. The objective of this study is to examine the interplay between wheat
production, plant health management, and plant protection regulations in Nigeria to identify
effective strategies for closing the yield gap and establishing a sustainable, domestically oriented
wheat production sector.
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Introduction

Wheat (Triticum aestivum L.) has become a strategically important commodity in Nigeria’s
food system, serving as the basis for the production of bread, pasta, noodles, and baked goods,
which have become an integral part of the household diet in both urban and rural areas (Alkali
2025). Despite wheat’s growing socioeconomic importance, domestic production covers less than
2% of annual consumption needs, estimated at 4.5-6 million metric tons (Dambazau et al. 2021,
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Nwadi & Okonkwo 2025). This structural deficit makes the country vulnerable to global price
volatility, creates currency pressure, and disrupts supply chains. Global uncertainties, such as the
Russia-Ukraine conflict, have starkly demonstrated this vulnerability by disrupting nearly one-third
of global wheat trade and triggering a sharp rise in prices, which threatens national food security
and macroeconomic stability (Nwadi & Okonkwo 2025).

The persistent gap between supply and demand stems from interrelated biophysical,
institutional, and market constraints. From a biophysical perspective, wheat is a temperate-climate
crop that requires low temperatures during critical stages, particularly between tillering and grain
filling (Dambazau et al. 2021). Consequently, average farm yields remain critically low at
approximately 1.3 tons per hectare, which is significantly below the global average and
substantially less than the 56 tons per hectare achievable with improved heat-tolerant varieties
(Dambazau et al. 2021, Alkali 2025). These agronomic challenges are compounded by significant
plant health risks. Fungal pathogens such as Fusarium, Septoria, and rust intensify under conditions
of heat and drought stress (Diakite et al. 2025). Unfortunately, quarantine capabilities and
integrated pest management systems remain underdeveloped, increasing the country’s vulnerability
to disease outbreaks and mycotoxin contamination (Dambazau et al. 2021). In addition, smallholder
farmers, who form the backbone of the agricultural sector with plots averaging less than 5 hectares,
face chronic instability, limited access to credit, and weak extension services, which hinder the
adoption of advanced technologies (Kolapo et al. 2025, Inuwa et al. 2025).

At the institutional level, policy inconsistency has undermined long-term investment.
Programs such as the Accelerated Wheat Production Program (AWPP) yielded short-term results
but collapsed following import liberalization, while later initiatives, such as the Farmer Credit
Program, faced coordination challenges and delays in resource delivery (Dambazau et al. 2021,
Alkali 2025). Market dynamics further reduce incentives for local production, as milling
companies, which control over 85% of milling capacity, prefer imported wheat due to its consistent
quality and gluten content (Kolapo et al. 2025). Nevertheless, opportunities exist to reorient
Nigeria’s wheat production sector. New data from high-altitude areas, such as the Mambilla and Jos
plateaus, indicate potential for rain-fed agriculture under temperate conditions. Advances in
molecular breeding, including marker-assisted breeding, accelerated breeding, and genome editing,
open new avenues for developing varieties resistant to heat, drought, and diseases (Alkali 2025).
Reliable phytosanitary and quarantine measures are critical to this transformation.

This review examines the relationship between wheat production, plant health management,
and quarantine regulation in Nigeria to identify effective strategies for building a sustainable,
domestically oriented supply chain

Wheat Production in Nigeria and Production Challenges

During the 2025/26 agricultural season, Nigeria harvested approximately 135,000 metric tons
(Fig. 1), of wheat from 115,000 hectares, yielding 1.2 metric tons per hectare (Milling Middle East
& Africa 2025). The main producing states are Jigawa and Kano, which together account for 70%
of total production (Adesanya 2025). Despite a 7% increase compared to previous years due to the
introduction of improved and heat-tolerant wheat varieties, Nigerian production remains far from
sufficient to meet domestic demand, which is estimated at approximately 5.8 million tons per year
(Punch Newspapers 2025, Milling Middle East & Africa 2025). This significant supply deficit
keeps Nigeria among the largest wheat importers, with the country spending over US$2 billion
annually on these imports (Nwadi & Okonkwo 2025). Yields in Nigeria stand at 1.2 t/ha, which is
significantly lower than in Egypt (approximately 6.5-7.0 t/ha) and the global average (3.5—4 t/ha).
Despite population growth, the country ranks 8th in Africa in terms of production volume (FAO
2025, GREAT AFRICA 2025).
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Fig 1- Wheat production, supply and distribution in Nigeria

In Nigeria, wheat cultivation is concentrated in the northern Sudanese savanna zone (Fig. 2),
between 10 and 14° north latitude, which provides favorable temperate conditions during the dry
season, from November to March (NBS 2021, Alkali 2025). The main wheat-producing states are
Jigawa, Kano, and Katsina, where the elevation (300 to 600 meters above sea level) provides the
cool nighttime temperatures (10 to 15°C) necessary for wheat growth (Federal Ministry of
Agriculture 2025). The region’s wheat production potential is estimated at 650,000 hectares
(Dambazau et al. 2021). Wheat is grown primarily during the dry season using irrigated or rain-fed
farming methods, often following rice cultivation (Editorial Committee 2025). The National
Agricultural Growth and Sustainability Program (NAGSAP) and the Agri-Park Development
Project have played a key role in mobilizing farmers, with plans to expand cultivated areas to
40,000 hectares across 16 states, including pilot initiatives for wheat cultivation on non-irrigated
lands in the Jos Plateau, Mambila, and Obudu, with planting taking place between June and
October (The Guardian Nigeria 2025, Federal Ministry of Agriculture 2025).

In Nigeria, wheat yields, which stand at around 1.2 t/ha, remain significantly below the
potential yield of 3—7 t/ha achievable under optimal conditions (Dambazau et al. 2021, Nwadi &
Okonkwo 2025). Climatic constraints pose a serious obstacle, as wheat requires lower temperatures
than those typically observed in Nigeria’s tropical climate. Sudden temperature spikes exceeding
35 °C during the critical grain-filling period in March—April can reduce yields by 20-30% due to
pollen sterility and delayed grain development (Voice of America Africa 2023, Alkali 2025). Water
scarcity is another significant constraint: the northern savanna receives less than 300 mm of rainfall
during the growing season, which is significantly below the 400-800 mm required for optimal
production and results in chronically inadequate irrigation infrastructure (Dambazau et al. 2021). In
addition, soil degradation and low fertility, with organic matter content below 1%, limit
productivity, and farmers face difficulties accessing quality inputs, with only 30% currently using
improved varieties (Kolapo et al. 2025, Inuwa et al. 2025).
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Fig 2 — Nigeria wheat production zone

Plant Health Challenges and Integrated Management Strategies for Resilient Wheat
Production in Nigeria

Wheat production in Nigeria faces significant threats from various types of pests. Aphids,
particularly Schizaphis graminum (green aphid), represent the most widespread problem, as they
colonize stems and leaves during the tillering stage and transmit the barley yellow dwarf virus
(BYDV) (Abulude & Wahlen 2024, TAAT Africa 2024). Aphid outbreaks peak during the dry
Harmattan season, affecting 30-50% of plants in major production areas such as Kano State
(TAAT Africa 2024). The wheat stem borer (Cephus pygmaeus) poses a serious threat in irrigated
areas, boring into stems and causing lodging and grain loss (Abulude & Wahlen 2024). Other
significant pests include stem borers, cutworms, harvester ants, and termites, which damage
seedlings and young plants (Abulude & Wahlen 2024). Competition from weeds, especially
parasitic weeds such as Striga hermonthica and aggressive grasses such as Cynodon dactylon,
significantly affects yield: a density of more than 50 plants per square meter reduces yield by 50%
or more if left uncontrolled (LCRI et al. 2021, TAAT Africa 2024).

Diseases pose a serious threat to wheat productivity in Nigeria, resulting in yield losses
ranging from 15% to 50%, depending on environmental conditions and the severity of the disease
(Diakite et al. 2025, Jonathan et al. 2025). Stem rust (Puccinia graminis f. sp. tritici) is the most
destructive fungal disease, forming characteristic reddish-brown pustules on stems and leaves that
can reduce yields by 30-70% by weakening stems and disrupting nutrient transport (ProPAS IITA
2025, Jonathan et al. 2025). Fusarium head blight (FHB), caused by the fungus Fusarium
graminearum, is becoming a serious problem, especially during periods of high humidity at
flowering, reducing grain weight by 20-50% and producing mycotoxins that render the wheat unfit
for sale (Dambazau et al. 2021, Diakite et al. 2025). Yellow rust (Puccinia striiformis f. sp. tritici)
and leaf rust (Puccinia triticina f. sp. tritici) cause premature yellowing and leaf drop, significantly
reducing photosynthetic capacity and grain filling (ProPAS IITA 2025, Jonathan et al. 2025).
Warm and humid conditions at the end of the growing season, combined with limited access to
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fungicides and disease-resistant varieties among smallholder farmers, exacerbate disease incidence
(Jonathan et al. 2025, Alkali 2025).

The successful development of sustainable wheat production in Nigeria requires a
comprehensive management strategy that takes into account climate-related stresses, water scarcity,
soil degradation, and biotic pressures. Improved irrigation planning with proper maintenance of
canals and wells, as well as the adoption of water-saving practices, stabilizes production and
reduces costs (LCRI et al. 2021, TAAT Africa 2024). A comprehensive approach to soil fertility
management, the balanced use of mineral fertilizers and organic materials in crop rotations with
legumes, increases soil organic matter, improving nutrient and water use efficiency while reducing
vulnerability to heat and drought (Kolapo et al. 2025, Alkali 2025). Integrated pest management
includes the use of resistant varieties, field monitoring of pests, and the limited application of
necessary pesticides based on threshold values to minimize crop losses from aphids, weevils, rust,
and other pathogens (TAAT Africa 2024). Other agronomic practices, such as proper management
of post-harvest weed residues, timely weeding, and the correct use of herbicides, are crucial for
reducing the impact of Striga (LCRI et al. 2021, TAAT Africa 2024).

Quarantine Policies and Measures in Nigeria

The plant quarantine system in Nigeria is administered by the Nigerian Agricultural
Quarantine Service (NAQS), which was established to prevent the introduction and spread of plant
pests and diseases (NAQS 2024). NAQS implements phytosanitary regulations consistent with the
standards and guidelines of the International Plant Protection Convention (IPPC), including pre-
import requirements for imported plant material, such as phytosanitary certificates from countries
of origin, quarantine inspections at points of entry, and post-entry quarantine for high-risk
commodities (IPPC 2024, NAQS 2024). In particular, for wheat, import protocols require thorough
inspection of grain and seed lots to detect quarantine diseases such as Carnal smut (7illetia indica),
wheat stem rust races, including Ug99, and storage pests (NAQS 2024, ProPAS IITA 2025). The
regulatory framework mandates the fumigation or treatment of shipments in which prohibited
organisms are detected and grants authority for the inspection, detention, treatment, and destruction
of infested materials, although implementation gaps persist due to resource constraints (NAQS
2024, Jonathan et al. 2025).

Border inspections serve as the first line of defense against exotic pests, with NAQS staff
conducting visual inspections of imported wheat for signs of infestation, disease symptoms, or
contamination with weed seeds (NAQS 2024). However, the system faces significant operational
challenges, including limited infrastructure at many entry points and a large volume of wheat
imports, approximately 5.8 million tons per year, which places a strain on available resources
(Milling Middle East & Africa 2025, Jonathan et al. 2025). Many quarantine stations lack the
modern diagnostic equipment needed for rapid and accurate identification of pest species, relying
instead on visual inspection and basic microscopy (NAQS 2024). Pest surveillance in wheat-
growing regions is carried out through a network of agricultural extension workers and researchers,
and the “Technology for Agricultural Transformation in Africa” (TAAT) is deploying monitoring
apps that allow farmers to report observed pests (LCRI et al. 2021, TAAT Africa 2024). Early
warning systems for diseases such as wheat rust have been tested using regional epidemiological
surveillance networks in East Africa, but their systematic implementation in Nigeria’s wheat-
growing regions remains incomplete (ProPAS IITA 2025, Alkali 2025).

Opportunities and Recommendations

There is significant potential to improve Nigeria’s plant health control system through
strategic investments. Priority should be given to modernizing quarantine stations at key wheat
import points, equipping them with modern inspection tools, diagnostic laboratories with molecular
diagnostic tools (PCR, ELISA), and adequate infrastructure for storage and processing (IPPC 2024,
NAQS 2024). Establishing regional diagnostic centers in wheat-growing areas will enable the rapid
identification of pests and diseases detected during field surveys, facilitating a prompt response to
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threats (Jonathan et al. 2025, Alkali 2025). Capacity building should include comprehensive
training programs for quarantine service staff, extension workers, and customs officials on the
identification of priority wheat pests and diseases, relevant sampling procedures, and international
phytosanitary standards, as well as partnerships with organizations such as the [IPPC and FAO, to
facilitate knowledge transfer (IPPC 2024, NAQS 2024). Investments in digital systems for
quarantine operations, including electronic authorization systems and integrated databases linking
border posts with diagnostic laboratories, can improve efficiency, transparency, and the quality of
data management (TAAT Africa 2024, Alkali 2025).

The development of robust pest and disease monitoring networks in wheat-growing regions
represents a crucial opportunity to improve crop protection. This involves establishing systematic
monitoring protocols, with trained field specialists responsible for conducting regular surveys on
representative plots using standardized forms and action thresholds (LCRI et al. 2021, TAAT
Africa 2024). Early warning systems for priority diseases, such as wheat rust, can be strengthened
through regional collaboration. Nigeria actively participates in international surveillance networks
covering East Africa, the origin of many wheat pathogens before their spread westward (ProPAS
IITA 2025, Alkali 2025). Access to spore collection data, pathogen race monitoring, and climate
modeling can enable early warning of potential threats, thereby facilitating the rapid introduction of
resistant varieties or the strategic application of fungicides (Diakite et al. 2025, ProPAS IITA
2025). The use of technology offers opportunities for transformation, as satellite remote sensing
and drone imagery can identify areas of crop stress, and mobile apps that allow farmers to
photograph and report symptoms with Al-assisted preliminary identification can significantly
expand monitoring coverage (TAAT Africa 2024, Alkali 2025).

Policy reforms can remove many regulatory and enforcement barriers that currently limit the
effectiveness of quarantine measures. Updating phytosanitary regulations to reflect current
phytosanitary risks, integrating science-based risk assessment procedures, and aligning them with
international standards will strengthen the legal framework for quarantine operations (IPPC 2024,
NAQS 2024). Strengthening institutional coordination is essential, with formal cooperation
mechanisms between NAQS, customs authorities, port health services, and state agriculture
ministries, including regular interagency meetings, joint training activities, and shared information
systems (NAQS 2024, Jonathan et al. 2025). Developing clear protocols for responding to plant
disease emergencies, including authorization for rapid containment measures and resource
mobilization, will improve Nigeria’s ability to manage plant disease emergencies (IPPC 2024,
ProPAS IITA 2025). Reforms in budget allocation should prioritize sustainable funding for
quarantine measures, recognizing these investments as essential insurance against potentially
catastrophic outbreaks of pests and diseases, while results-based budgeting should be linked to
measurable quarantine outcomes, such as interception rates and time to diagnostic results (NAQS
2024, Jonathan et al. 2025).

Conclusion

Wheat production in Nigeria faces a complex interplay of climatic, agronomic, and biotic
constraints that keep yields far below potential. While the northern Sudan savanna offers suitable
conditions during the dry season, heat spikes, water scarcity, soil degradation, and pest/disease
pressure (notably aphids, stem rust, and Fusarium head blight) collectively limit productivity. An
integrated management approach—combining efficient irrigation, soil fertility restoration, resistant
varieties, and judicious pesticide use—offers a pathway to resilience. However, these efforts cannot
succeed without robust quarantine systems. Nigeria’s current phytosanitary framework, overseen
by NAQS, is undermined by infrastructure gaps, limited diagnostic capacity, and enforcement
challenges, leaving the country vulnerable to exotic pests like Karnal bunt and new rust races.
Strengthening border inspections, expanding surveillance networks with digital tools, and fostering
institutional coordination are urgent priorities. Strategic investments in quarantine infrastructure
and capacity, alongside policy reforms, will safeguard domestic wheat initiatives and support
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sustainable expansion. Without such biosecurity measures, even improved production practices
remain at risk from transboundary plant health threats.
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