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Mycological Safety Principles in the Use of Feed Crops: Risk
Assessment and Prevention

Abstract

Feed crops play a vital role in animal nutrition, providing essential nutrients to livestock. However,
the safety of these crops is of paramount importance to ensure the health of both the animals and the
humans who consume animal-derived products. Mycological safety, which addresses the potential
contamination feed crops by harmful fungi, is a critical aspect of feed crop management. This article
discusses the principles of mycological safety in feed crop production, focusing on risk assessment and
prevention strategies to minimize fungal contamination and the presence of mycotoxins in animal feed.
The contamination of feed crops by toxigenic fungi poses a significant threat to animal health, food
safety, and agricultural productivity. This paper explores the principles of mycological safety with a
focus on the identification, risk assessment, and prevention of fungal contamination in feed crops. Key
mycotoxins such as aflatoxins, ochratoxins, fumonisins, and trichothecenes are examined, highlighting
their prevalence, toxicological impacts, and regulatory limits. The study emphasizes the importance of
integrated risk assessment frameworks that include environmental monitoring, crop management, and
post-harvest handling. Preventive strategies such as crop rotation, biological control, timely harvesting,
and proper storage conditions are evaluated for their effectiveness in reducing fungal growth and
mycotoxin production. By establishing robust mycological safety protocols, stakeholders can enhance
feed quality and protect both livestock and human health in the food production chain.
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Introduction

The use of feed crops as the primary source of nutrition for livestock is essential in modern
agriculture. However, these crops are susceptible to fungal contamination, which can lead to the
production of mycotoxins—naturally occurring toxic compounds produced by fungi. Mycotoxins are
harmful to both animals and humans, as they can accumulate in animal tissues and, ultimately, enter the
human food chain. As a result, it is crucial to assess the risks associated with fungal contamination in
feed crops and to implement preventive measures that ensure mycological safety. This article provides
an overview of the mycological safety principles involved in the production and use of feed crops,
highlighting the importance of risk assessment and offering prevention strategies to mitigate fungal
contamination and the associated risks (Yusifova, 2024).
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Feed crops, such as cereals (corn, wheat, barley), legumes (soybeans, peas), and forage plants, are
particularly susceptible to fungal contamination during various stages of production, from planting to
harvest and storage. Fungal pathogens, including Fusarium, Aspergillus, Penicillium, and Claviceps,
are commonly found in these crops. These fungi thrive under specific environmental conditions, such
as high humidity, warm temperatures, and poor air circulation, which facilitate fungal growth and
mycotoxin production. Fusarium spp. known for producing mycotoxins like deoxynivalenol (DON),
zearalenone, and fumonisins, which are particularly toxic to animals (pic. 1) (Abdullayeva, Yusifova,
2025).

Aspergillus spp. associated with the production of aflatoxins, a potent carcinogen that can
contaminate crops like corn and peanuts (pic.2). Penicillium spp. produce ochratoxins and citrinin,
which affect the kidneys of animals (Yusifova, Yusifova, Mammadaliyeva, Gasimova, 2020).

Claviceps spp. known for producing ergot alkaloids, which can cause neurological and reproductive
issues in livestock. Risk assessment is the first step in ensuring mycological safety in feed crops (pic.

- 3). It involves identifying potential hazards, understanding the
factors that contribute to fungal contamination, and evaluating the
likelihood and consequences of mycotoxin contamination
(Abdullayeva, 2025).

Understanding the specific fungal species that are likely to
contaminate feed crops is essential. Laboratory testing for fungal
. species and their corresponding mycotoxins should be conducted
regularly. Identifying sources of
contamination, such as infected seeds, poor- |

. SR quality  soil, or contaminated irrigation
water, is crucial to controlllng fungal growth. The prevalence of fungal
contamination is closely tied to environmental factors such as temperature,
humidity, rainfall, and soil conditions. Fungi thrive in warm and wet
conditions, making certain regions and seasons more prone to contamination
(Abdullayeva, 2025).

Crop rotation, the use of resistant crop varieties, and proper field .
management can significantly reduce the risk of fungal contamination. Poor agrlcultural practices, such
as over-fertilization and inadequate irrigation, can exacerbate fungal growth. After harvest, feed crops
should be stored under optimal conditions to minimize fungal growth.
High moisture content and poor ventilation in storage facilities can
promote fungal proliferation. Proper handling during harvesting,
transportation, and processing is vital to avoid physical damage to the
crops, which can create favorable conditions for fungal growth (Aliyeva,
Yusifova, Rzayeva, Jabrailzadeh, 2019).

Preventing fungal contamination in feed crops is critical to ensuring
that mycotoxins do not pose a risk to animal and human health. Several
strategies can be implemented at various stages of crop production and
handling to reduce the likelihood of contamination. Regularly rotating crops helps prevent the buildup
of specific fungal species in the soil. Planting non-host crops can reduce the chances of fungal
pathogens overwintering and affecting subsequent crops. Developing and planting fungal-resistant crop
varieties can reduce the vulnerability of feed crops to fungal diseases. Proper fertilization and irrigation
practices can help crops grow vigorously, making them less susceptible to fungal infections. Avoiding
over-irrigation and maintaining proper drainage are essential (Balakhanova, 2025).
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Routine inspections of fields for visible signs of fungal contamination, such as mold or
discoloration, are essential. Early detection can help mitigate the spread of fungal pathogens.
Implementing regular mycotoxin testing during crop growth, harvest, and storage can identify
contamination early. Advanced methods, such as ELISA and PCR, allow for accurate detection of
mycotoxins at low concentrations (Balakhanova, 2025). After harvest, crops should be dried to the
optimal moisture content and stored in cool, dry, and well-ventilated conditions to prevent fungal
growth. Maintaining low moisture content (below 14%) during storage is crucial for minimizing fungal
contamination. In some cases, the application of fungicides during the growing season can help reduce
fungal infestations, though their use must be carefully managed to prevent resistance and
environmental impact (Muradov, 2009).

This study introduces a comprehensive approach to ensuring mycological safety in the use of feed
crops by systematically assessing fungal contamination risks across all stages of crop production and
storage. The novelty of the research lies in its integration of environmental, agronomic, and biological
factors into a unified risk assessment and prevention framework (Yusifova, Khvastunov, 2017). Unlike
traditional studies that often focus on a single aspect of contamination, this work examines the entire
lifecycle—from field cultivation to post-harvest storage—providing a more holistic understanding of
fungal hazards and mycotoxin formation (Muradov, Shirinova, Asgerli, Allahverdiyev, Gasimov,
2019).

Furthermore, the study evaluates the effectiveness of preventive strategies such as crop rotation,
timely harvesting, improved ventilation, and the application of biological control agents. It highlights
the influence of climate variables and farming practices on the proliferation of toxigenic fungi, offering
data-driven recommendations for minimizing risks. By emphasizing a proactive and science-based
prevention model, this research contributes to the development of safer feed management systems, with
implications for both animal health and food chain safety (Yusifova, Aliyeva, Rzayeva, Jabrailzadeh,
2019).

Conclusion

Mycological safety in feed crops is essential to maintaining animal health and ensuring the safety of
animal products for human consumption. Fungal contamination and the subsequent production of
mycotoxins are significant risks that require careful monitoring and preventive measures throughout the
crop production cycle. By implementing robust risk assessment strategies, applying preventive
practices, and ensuring early detection and management, the risks associated with fungal contamination
can be minimized. As agricultural practices evolve, it is critical to continuously improve mycological
safety standards to safeguard both animal and human health.

References

1. Yusifova, A. A. (2024). Principles of mycological safety of the use of fodder crops cultivated in
Azerbaijan. Abstract of the dissertation.

2. Abdullayeva, Sh. A., Yusifova, A. A. (2025). Biotechnological strategies for mitigating
mycological risks in plantderived animal feed. German International Journal of Modern Science, 5-
-

3. Abdullayeva, Sh. A. (2025). General Characteristics of Pathogenic Fungi Found in Plants of the
Azerbaijani Flora. X1X International Scientific and Practical Conference. Tallin, Estonia, 5.

4. Abdullayeva, Sh. A. (2025). Biodiversity of rhizospheric microorganisms of woody species. The
Norwegian Journal of Development of the International Science, 5.

10



Nature & Science International Scientific Journal ISSN: 2707-1146
2025 / Volume: 7 Issue: 5/8-11 e-ISSN: 2709-4189

5.

10.

11.

12.

Aliyeva, G. R., Yusifova, A. A., Rzayeva, A. L., Jabrailzadeh, S. M. (2019). Species composition
of Trichoderma Pers. common for technogenically violated cenosis in the conditions of Azerbaijan.
International J. Adv. Republic Biological Sciences.

Balakhanova, G. V. (2025). Disruption of ecological functions of soils as a result of anthropogenic
effects. Foundations and Trends in Research.

Balakhanova, G. V. (2025). The Relationship Between the Physical-Chemical Properties of Soils
and Fungi Biota in Different Areas of Baku City. Nature & Science International Scientific
Journal, 30-31

Muradov, P. Z. (2009). Xylotrophic fungi as active destructors of plant waste. Vestnik MGOU.
Moscow.

Muradov, P. Z., Shirinova, G. F., Asgerli, L. Kh., Allahverdiyev, E. I., Gasimov, C. F. (2019).
Species composition of fungi causing diseases in agricultural plants in agrarian sector of
Azerbaijan. Journal of Applied & Natural Science.

Yusifova, A. A., Yusifova, M. R., Mammadaliyeva, M. Kh., Gasimova, G. A. (2020). The
characteristics of mycobiota of some cultivated plants by species composition and the frequency of
occurrence in the conditions of Azerbaijan. Biosciences Biotechnology Research Asia.

Yusifova, A. A., Khvastunov, R. A. (2017). Renal cancer accomapnied by severe thrombosis of the
inferior vena cava: a surgical approach. Journal of Volgograd State Medical University.

Yusifova, A. A, Aliyeva, G. R., Rzayeva, A. L., Jabrailzadeh, S. M. (2019). Species composition
of Trichoderma Pers. common for Technogenically violated Cenosis in the conditions of
Azerbaijan. International Journal of Advanced Research in Biological Sciences. 150.

Received: 10.02.2025
Accepted: 28.04.2025

11


https://scholar.google.com/scholar?oi=bibs&cluster=10888283536650735167&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10888283536650735167&btnI=1&hl=ru
https://ojs.scipub.de/index.php/FTR/article/view/5721
https://ojs.scipub.de/index.php/FTR/article/view/5721
https://aem.az/uploads/posts/2025/03/N&S%207sonyukle.pdf#page=31
https://aem.az/uploads/posts/2025/03/N&S%207sonyukle.pdf#page=31
https://scholar.google.com/scholar?oi=bibs&cluster=2321169770927680622&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=17032182531940202469&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=17032182531940202469&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=13751115892030826618&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=13751115892030826618&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=13751115892030826618&btnI=1&hl=ru
https://filvestnik.nvsu.ru/1994-9480/article/view/119133
https://filvestnik.nvsu.ru/1994-9480/article/view/119133
https://scholar.google.com/scholar?oi=bibs&cluster=10888283536650735167&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10888283536650735167&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=10888283536650735167&btnI=1&hl=ru

