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SUMMARY
Fall Armyworm (Spodoptera frugiperda J.E Smith) (FAW) has emerged as a major pest 
threatening maize and other staple crops across sub-Saharan Africa (SSA), posing 
significant risks to food security and livelihoods. Crops worth over USD 13 billion 
annually are at risk of FAW damage throughout sub-Saharan Africa. This review 
explores the influence of nutrient dynamics on FAW bionomics and damage potential. 
It shows how macro and micro-nutrients, organic and inorganic matter, affect plant 
susceptibility or resistance to the FAW herbivore.  Excess nitrogen fertilization is 
directly linked to enhanced larval development and damage due to increased foliar 
nitrogen content and reduced defence expression. At the same time, balanced nutrition 
involving organic matter is associated with strengthened plant structure and provided 
defence. The influence of soil organic matter and microbial activity in promoting 
indirect pest suppression and enhancing plant health underscores the importance of 
integrated nutrient management as a critical component of ecologically-based pest 
control strategies for FAW. A deeper understanding of these nutrient–pest interactions 
can guide the development of sustainable, site-specific interventions to mitigate FAW 
outbreaks and support resilient cropping systems across Sub-Saharan Africa.
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INTRODUCTION
The Fall Armyworm (Spodoptera 
frugiperda) has emerged as a significant 
invasive pest in sub-Saharan Africa, posing 
substantial threats to agriculture and food 
security [1] and was first detected in São 
Tomé, Nigeria, Bénin, and Togo in early 
2016 [2]. By late 2017, it had expanded its 
infestation range to about 40 sub-Saharan 
African countries [3]. It rapidly spread 
across the continent, reaching all SSA by 
May 2019 [4]. The pest has spread to over 
45 African countries, including a few North 
African countries [5].  Reports showed that 
the rapid spread of S. frugiperda across 
continents may have been linked to it's high 

natural wind-assisted flight capability, 
enabling it to travel several hundred 
kilometers in a single day [6] 
Spodoptera frugiperda  i s  h ighly  
polyphagous,  inflicting damage on a vast 
array of plant species, surpassing 350 
var ie t ies ,  which notably include 
economically significant crops like maize 
(Zea mays), rice (Oryza sativa), cotton 
(Gossypium spp.), and sorghum (Sorghum 
b i c o l o u r ) ,  d i s t r i b u t e d  a m o n g  
approximately 70 plant families [7, 4] The 
host plants of  fall armyworm is 
predominantly  found within the Poaceae, 
Asteraceae, and Fabaceae families [4], with 
maize being the primary choice in Africa, 
closely followed by sorghum and millet [8; 
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9]. 
Fall armyworm infestation without 
effective management, FAW infestations 
could lead to maize yield losses exceeding 
any other crop [9] 50% of the total annual 
production of the affected countries, 
especially in the low and medium-
producing areas [10] ranging from 8.3 to 
20.6 million tonnes annually, translating to 
economic losses between $2.5 and $6.2 
million [11,12] Generally, crops worth over 
 13 billion per annum are at risk of FAW 
damage throughout sub-Saharan Africa, 
threatening the livelihoods of millions of 
poor farmers [13]. The abundance, 
availability and dynamics of nutrients in 
crops have significant impact on the crop 
susceptibility to pests and diseases [14]. 
Emperical studies have shown that 
abundance of some nutrients renders the 
cell wall more susceptibility to proportional 

insect pests [15]. It has been reported that 
Nitrogen is the main nutrient for insect 
growth, survival and reproduction. while  
sulphur, magnesium and phosphorus also 
influence insect increase. Information on 
the influences of insect dynamics promote 
FAW in some agroecologies, the need to 
locate and synthesize the information for 
the concept and control of FAW is crucial,  
Therefore, this review highlights the 
necessary information on the economic 
importance of FAW on major crops, 
nutrient dynamics, and the role of micro- 
and macro-nutrients in managing FAW. The 
rationale behind this phenomenon 
underscores the imperative of devising and 
implementing strategies aimed at achieving 
optimal nutrient equilibrium within the 
region as a proactive measure against 
infestation, while simultaneously fostering 
food security.

Figure 1: Top 10 Maize-Producing Countries in sub-Saharan Africa (2023)
Source: –Top 10 Maize Producers in Africa 2023/2024 Marketing Year - Milling 
Middle East & Africa Magazine - No 1 Grains Industry Magazine & Website for 
Africa & the Middle East.   
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Table 1: Roles of Macro and Micro-nutrients in Crop Resistance to Fall Armyworm (FAW) in Sub -
Saharan Africa  

Nutrient Type  Nutrient Element  Role in Maize Resistance to FAW  Citation  
Macronutrient

 
Nitrogen (N)

 
Enhances vegetative growth; however, 
excessive N can make crops more 
susceptible to FAW due to increased 
leaf tender tissues that pest can feed 
on.

 

[46]  [52] [26] 
 

Macronutrient

 

Phosphorus (P)

 

Supports root development and 
energy transfer, improving plant 
vigour and tolerance to FAW attack.

 

[53] [26] [54] 

 

Macronutrient

 

Potassium (K)

 

Increases cell wall strength, improves 
drought tolerance and enhances the 
production of phenolic compounds, 
which deter FAW. 

 

[55] [56]

 

Macronutrient

 

Calcium (Ca)

 

Stabilizes cell walls and membranes, 
aids in wound healing and systemic 
acquired resistance (SAR) to chewing 
insects like FAW.  in enhancing maize 
resistance to FAW.

 

[57] [58] 

 

Macronutrient

 

Magnesium (Mg)

 

Healthy photosynthesis is central to 
chlorophyll production, which 
improves overall plant immunity. 
Magnesium levels in host plants can 
cause FAW infestation rates.

 

[59] [60]

 

Micronutrient

 

Zinc (Zn)

 

Enhances enzyme systems and 
hormone production, boosting plant 
defence responses against FA.

 

[61]

 

Micronutrient

 

Iron (Fe)

 

It is involved in chlorophyll synthesis 
and supports defensive peroxidase 
activity against FAW larvae.

 

[59] [57].

 

Micronutrient

 

Manganese (Mn)

 

Functions in lignin biosynthesis and 
detoxification of reactive oxygen 
species (ROS), strengthening plant 
resistance to FAW.

 

[57]

 

Micronutrient

 

Copper (Cu)

 

Activates enzymes involved in 
lignification and phenolic production, 
limiting insect digestion.

 

[62]

 

Micronutrient

 

Silicon (Si)

 

It forms a physical barrier in leaves, 
deters larval chewing and boosts 
induced resistance mechanisms.

 

[63]

 

 

How nutrient deficiency or excess 
influences crop vulnerability to FAW in 
Sub-Saharan Africa
A study conducted in Northern Ghana 
investigated the effects of varying nitrogen 
fertilizer rates combined with pesticide 
application on maize growth and the 

incidence of FAW infestation. It revealed 
that higher nitrogen rates, particularly at 
100 kg/ha, were associated with increased 
FAW egg masses, larvae and greater 
severity of leaf injury [64].  Conversely, a 
40 kg/ha nitrogen rate resulted in the lowest 
FAW infestation levels.  This suggests that 
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while higher nitrogen rates can enhance 
maize yield, they may also increase the risk 
of FAW infestation, necessitating 
integrated pest management strategies [64]. 
In addition, a study in Eastern Zimbabwe 
observed higher FAW incidences in 
nitrogen-fertilized plots, underscoring the 
need for balanced nitrogen management 
[50]. Elevated levels of phosphorus and 
magnesium have been linked to increased 
FAW d a m a g e  [ 2 0 ] ,  a n d  h i g h e r  
concentrations of these nutrients may 
compromise  the  p lan t ' s  de fence  
mechanisms,  making them more  
susceptible to FAW attack. These nutrients 
contribute to more substantial plant 
structures and improved stress responses. 
[65] suggest their role in reinforcing plant 
defences.

Effect of Soil Fertility Management on 
FAW Infestation 
Organic Fertilizers and FAW 
Infestation
Organic soil fertility management 
practices, such as using crop residue and 
animal manure, not only improve soil 
fertility but also reduce insect pests 
infestation and improve crop productivity 
through different mechanisms [66]. In 
Eastern Zimbabwe, [50] found lower FAW 
damage levels in maize plots with manure 
application, and [67] observed a decrease in 
the performance of FAW treated with 
manure-fertilized Maize. In addition, 
organic soil fertility management practices, 
such as livestock manure, reduce insect 
pests infestation [68] through different 
mechanisms that enhance plant resistance 
to insect pest infestation.   
Also, a study in southwest Ethiopia 
evaluated the effects of incorporating 
maize residue and cattle manure on FAW 
infestation in maize fields. The findings 

revealed that plots with 100% maize 
residue retention exhibited significantly 
lower FAW infestation rates -15.4 % in 
Mana and 24.1% in Omo Nada—compared 
to plots without residue retention, which 
experienced infestation rates of 26.4% and 
42.5%, respectively. Additionally, maize 
plots treated with cattle manure stored 
under a grass roof showed the lowest FAW 
infestation rates, with 10.8% in Mana and 
22% in Omo Nada. These results suggest 
that organic amendments, such as crop 
residue retention and properly managed 
cattle manure, can enhance soil fertility and 
reduce the incidence of FAW infestation 
[69] The comparative analysis suggests . 
that organic soil fertility management 
practices, including crop residues and well-
managed cattle manure, reduce FAW 
infestation in maize crops. These practices 
improve soil health and plant vigour and 
create favourable conditions for natural 
enemies of FAW, thereby enhancing 
biological control. 
Inorganic  Fert i l izers  and FAW 
Infestation
Applying inorganic fertilizers, primarily 
those rich in nitrogen, has been associated 
with increased FAW infestations. High 
nitrogen levels can lead to lush, vegetative 
growth, which may attract herbivorous 
pests; application of nitrogen fertilizer 
typically increases herbivore feeding 
preference, food consumption, survival, 
growth, reproduction, and population 
density except in a few instances where 
nitrogen fertilizer reduces the herbivore 
performance such as FAW. For instance, a 
study in Eastern Zimbabwe and Northern 
Ghana showed a higher incidence of FAW 
in maize plots where nitrogen fertilizers 
were applied [43]. This suggests that while 
nitrogen is essential for plant growth, 
excessive use without balanced nutrient 
management can inadvertently exacerbate 
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FAW problems [64]. In contrast, the 
indiscriminate use of inorganic fertilizers, 
especially those high in nitrogen, may 
increase the risk of FAW infestations due to 
enhanced vegetative growth that attracts 
pests [70]

J u s t i f i c a t i o n  o f  S o i l  N u t r i e n t  
Management for Fall Armyworm (FAW) 
Control
Soil nutrient management is crucial in 
enhancing crop health and resilience 
against pests, including the Fall Armyworm 
(Spodoptera frugiperda). In Sub-Saharan 
Africa, where FAW poses a significant 
threat to Maize and other staple crops, 
improving soil fertility through targeted 
nutrient management offers a sustainable 
and eco-friendly pest control method.

Enhanced Plant Vigour and 
Resistance

Healthy, well-nourished plants can 
withstand and recover from pest attacks. 
Macronutrients like nitrogen (N), 
phosphorus (P), and potassium (K), as well 
as secondary nutrients (e.g., calcium, 
magnesium), contribute to stronger plant 
tissues, better root systems, and increased 
chlorophyll content—all of which enhance 
resistance to FAW feeding.  Fall 
armyworms typically perform better on and 
prefer plants grown in nitrogen-rich soils 
[71]. Phosphorus has been reported to play 
a functional role in defence hormone 
signalling and is also involved in plant-
microbe associations that confer resistance 
to herbivores and pathogens [28]. 
Additionally, [36] said potassium may 
inhibit fall armyworm growth and 
development, though the mechanisms are 
unclear.   They showed that limiting 
nitrogen is linked to suppressing nitrogen-
rich proteins, such as those used for plant 
defences.  Also, it has been reported that 

nutrient-deficient plants are more 
vulnerable to herbivore attacks due to 
reduced metabolic capacity to produce 
defensive compounds [ 28] [69]. 

Influence of Soil Nutrients on 
Insect Herbivory

Soil nutrients affect the nutritional quality 
of crops, which in turn influences pest-
feeding behaviour and reproduction. High 
nitrogen availability often increases the 
concentration of amino acids and soluble 
proteins in plant tissues, thereby enhancing 
the nutritional quality for insects [28]. In the 
case of S. frugiperda, high nitrogen levels 
have been shown to promote larval 
development, survival, and fecundity due to 
improved food quality [72] Reports have 
shown that Insect performance metrics are 
commonly limited by the nutritional 
components of their diet, and nutrient 
variation can alter herbivore performance 
and population dynamics. A balanced 
nutrient profile can reduce FAW's 
preference for specific crops and limit its 
ability to complete multiple generations on 
the same host. Elevated nitrogen levels 
alone can sometimes favour FAW 
development. However, integrated nutrient 
management—particularly combining 
organic and inorganic sources—has been 
shown to deter infestation by creating less 
favourable plant tissue compositions [73]

Soil Organic Matter and Microbial 
Activity

Using organic inputs (e.g., compost, green 
manure, crop residues) improves soil 
structure and microbial activity, enhancing 
nutrient availability and stimulating natural 
pest suppression mechanisms in the 
rhizosphere. Research by [69] eported that  r
organically managed soils and microbial 
communities may play an unappreciated 
role in reducing plant attractiveness to pests 
by increasing plant resistance.It was 
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reported [74] that soils with high organic 
matter and active  generally soil biology
exhibit good soil fertility. Crops grown in 
such soils generally exhibit a lower 
abundance of several insect herbivores, 
reductions that may be attributed to lower 
nitrogen content in organically farmed 
crops. Plots with higher organic matter 
show reduced FAW incidence, likely due to 
improved soil health and the activity of 
beneficial soil organisms that indirectly 
support crop resistance [69].

CONCLUSION
The complex interplay between nutrient 
dynamics and Spodoptera frugiperda 
infestation in Sub-Saharan Africa 
highlights the urgent need for a holistic 
understanding of soil nutrient-plant insect 
interactions in the region. Evidence from 
multiple studies suggests that soil fertility, 
plant nutritional status, and micronutrient 
balance significantly influence the 
susceptibility of Maize and other host crops 
to Fall Armyworm (FAW) attacks. 
Excessive nitrogen fertilization, in 
particular, has been linked to increased 
FAW damage due to improved palatability 
and nutritional quality of foliage. In 
contrast, balanced nutrient management 
has shown potential in enhancing plant 
resistance. Moreover, nutrient-rich soils 
favour plant vigour and resilience, 
indirectly supporting natural enemies 
through improved habitat structure and 
food availability. However, the variability 
in soil types, farming practices, and 
agroecological zones across Sub-Saharan 
Africa requires that nutrient management 
strategies be tailored to local contexts. An 
integrated approach that combines nutrient-
based resistance enhancement with 
ecological pest control and sustainable land 
management practices is essential to 

manage FAW infestation effectively. Future 
research should identify region-specific 
nutrient thresholds that reduce pest pressure 
while sustaining crop productivity. In this 
way, nutrient management can become a 
powerful tool in the long-term suppression 
of FAW and contribute to food security and 
environmental sustainability in Sub-
Saharan Africa.

REFERENCE
1. Sileshi, G. W., Gebeyehu, S., and 

Mafongoya, P. L. (2019). The 
threat of alien invasive insect and 
mite species to food security in 
Africa and the need for a continent-
wide response. Food Security, 
11(4), 763-775.

2. Goergen, G., Kumar, P. L., Sankung, S. 
B., Togola, A., and Tamò, M. 
(2016). First report of fall 
a r m y w o r m  o u t b r e a k s  o f  
Spodoptera frugiperda (J.E Smith) 
(Lepidoptera, Noctuidae), a new 
alien invasive pest in West and 
Central Africa. PloS one, 11(10), 
e0165632.

3.  Cock, M. J. W., Beseh, P. K., Buddie, A. 
G., Cafá, G., and Crozier, J. (2017). 
Impact of the fall armyworm 
(Spodoptera frugiperda) on maize 
in Africa and its implications for 
introduction of other crops. CAB 
International, 1–42.

4. Mendesil, E., Tefera, T., Blanco, C., 
Paula-Moraes, S., Huang, F., Viteri, 
D.,  and Hutchison, W. (2023). The 
i n v a s i v e  f a l l  a r m y w o r m ,  
Spodoptera frugiperda, in Africa 
and Asia: responding to the food 
security challenge, with priorities 
for integrated pest management 
research. Journal of Plant Diseases 
and Protection, 130(6),

5. Niassy, S., Agbodzavu, M. K., Kimathi, 

ODEWOLE ET AL: THE NUTRIENT DYNAMICS OF INFESTATION OF FALL ARMYWORM IN SUB-SAHARAN AFRICA

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/soil-biology


75

E., Mutune, B., Abdel-Rahman, E. 
F. M., Salifu, D.,and Subramanian, 
S. (2021). Bioecology of fall 
armyworm Spodoptera frugiperda 
(J E Smith), its management and 
potential patterns of seasonal 
spread in Africa. PloS one, 16(6), 
e0249042.

6. Early, R., González-Moreno, P., 
Murphy, S. T., and Day, R. (2018). 
Forecasting the global extent of 
invasion of the cereal pest 
Spodoptera frugiperda, the fall 
armyworm. BioRxiv, 391847.

7. Casmuz, A., Juarez, M. L., Socias, M. 
G., Murua, M. G., Prieto, S., 
Medina, S.,  and Gastaminza, G. 
(2010). Review of the host plants of 
fall armyworm, Spodoptera 
f r u g i p e rd a  ( L e p i d o p t e r a :  
Noctuidae). Rev. Soc. Entomol. 
Argent, 69(3-4), 209-231.

8. Rwomushana I, Bateman M, Beale T, 
Beseh P, (2018). Fallarmyworm: 
impacts and implications for 
Africa. Evidence note update, 
October 2018. Wallingford, UK: 
CABI

9. Matova  PM,  Kamutando CN,  
Magorokosho C, Kutywayo D, 
Gutsa F,  and Labuschagne M  
(2020) Fall armyworm invasion, 
control practices and resistance 
breeding in Sub-Saharan Africa. 
C r o p  S c i  6 0 : 2 9 5 1 – 2 9 7 0 .  
https://doi.org/10.1002/csc2.20
317

10. De Groote, H.; Kimenju, S.C.; 
Munyua, B.; Palmas, S.; Kassie,  
and M.; Bruce (2020). A. Spread 
and impact of fall armyworm 
(Spodoptera frugiperda JE Smith) 
in maize production areas of 
Kenya. Agric. Ecosyst. Environ. 
2020, 292, 106804. 

11. Abrahams, O. (2017) Fall Armyworm: 
Impacts and Implications for 
Africa. Evidence Note (2) UKaid 
and CABI.

12. Mendesil, E., Tefera, T., Blanco, C., 
Paula-Moraes, S., Huang, F., Viteri, 
D.,  and and Hutchison, W. (2023). 
The invasive fall armyworm, 
Spodoptera frugiperda, in Africa 
and Asia: responding to the food 
security challenge, with priorities 
for integrated pest management 
research. Journal of Plant 
Diseases and Protection, 130(6),

13. Harrison, R. D., Thierfelder, C., 
Baudron, F., Chinwada, P., Midega, 
C., Schaffner, U., and Van Den 
Berg, J. (2019). Agro-ecological 
options for fall  armyworm 
(Spodoptera frugiperda JE Smith) 
management: Providing low-cost, 
smallholder-friendly solutions to 
an invasive pest. Journal of 
Environmental Management, 243, 
318-330.

14. Park, J.W., Melgar, J.C.and  Kunta, M. 
( 2 0 1 9 ) .  P l a n t  N u t r i t i o n a l  
Deficiency and Its Impact on Crop 
Production. In: Jogaiah, S., 
Abdelrahman, M. (eds) Bioactive 
Molecules in Plant Defense. 
S p r i n g e r ,  C h a m .  
https://doi.org/10.1007/978-3-
030-27165-7_12

15. Marta Marina Perez-Alonso, Lucia 
Talavera-Mateo, Dairon Ojeda-
Martinez, Laura Barcenilla-
Valcárcel, Álvaro Montesinos, 
Alejandro Garcia, Carlos Frey, 
Marta Boter, Manuel Martinez, 
Isabel Diaz,  and M Estrella 
Santamaria, (2025) The role of 
plant cell walls in pest resistance: 
current insights and future 
p e r s p e c t i v e s ,  J o u r n a l  o f  

 NIGERIAN JOURNAL OF PLANT PROTECTION 

https://doi.org/10.1002/csc2.20317
https://doi.org/10.1002/csc2.20317
https://doi.org/10.1007/978-3-030-27165-7_12
https://doi.org/10.1007/978-3-030-27165-7_12


76

Experimental Botany, Volume 76, 
Issue 20, 17 November , Pages 
5 7 7 5 – 5 7 9 0 ,  
https://doi.org/10.1093/jxb/eraf
306

16. Yaméogo, I. S., Ouattara, D., Dabiré, 
R., Ki, A., Agboyi, L., Gnankiné,  
and  O . ,Nac ro ,  S .  ( 2023 ) .  
Perception and management 
strategies of the fall armyworm, 
Spodoptera frugiperda JE Smith 
(1797)(Lepidoptera: Noctuidae) 
on maize, millet and sorghum by 
farmers in Western Burkina Faso. 
Advances in Entomology, 11(3), 
204-222.

17. Yaméogo, I. S., Latévi, K., Ouattara, 
D., Agboyi, L. K., Dabiré, R., 
Zallé, S. and  Nacro, S. (2024). 
Level of damage and yield losses 
a s s o c i a t e d  w i t h  t h e  F a l l  
A r m y w o r m  ( S p o d o p t e r a  
frugiperda) on maize (Zea mays), 
millet (Pennisetum glaucum), and 
sorghum (Sorghum bicolor) on 
station in Burkina Faso. Crop 
Protection, 182, 106743. 

18. Day, R., Abrahams, P., Bateman, M., 
Beale, T., Clottey, V., Cock, M.,  
and Wit t ,  A.  (2017) .  Fal l  
a r m y w o r m :  i m p a c t s  a n d  
implications for Africa. Outlooks 
on Pest Management, 28(5), 196-
201.

19. Rwomushana I, Bateman M, Beale T,  
and Beseh P,  (2018).  Fall  
A r m y w o r m :  i m p a c t s  a n d  
implications for Africa. Evidence 
note update, October 2018. 
Wallingford, UK: CABI

20. Tambo, J. A., Kansiime, M. K., 
Mugambi, I., Agboyi, L. K., Beseh, 
P. K., and Day, R. (2023). 
E c o n o m i c  i m p a c t s  a n d  
management of fall Armyworm 

(  in Spodoptera frugiperda)
smallholder agriculture: a panel 
data analysis for Ghana. CABI 
Agriculture and Bioscience 4, (1), 
38.

21. Kalinge, P. U., Shaila, H. M., Mallapur, 
C. P.and Hanamaratti, N. G. (2024). 
Avoidable yield loss due to fall 
a r m y w o r m ,  S p o d o p t e r a  
f r u g i p e r d a  ( J . E .  S m i t h )  
(Lepidoptera: Noctuidae) in rabi 
sorghum. Biological Forum – An 
International Journal, 16(3), 224-
226. Retrieved from Research 
Trend.

22. Wilson, K. (2017). Armyworm are 
wreaking havoc in southern Africa. 
Why it's a big deal? 13 february, 
N e w s  2 4 ( o n l i n e )  
https/wwww.news 24. com, 
columinists/GuestColumn/armyw
orms- are - reaking- havoc- in- 
southern- africa- why- it's a big 
deal-  20170213.  Accesses:  
2018/12/13.

23. Prasanna, B. M., Huesing, J. E., Eddy, 
R., and Peschke, V. M. (Eds.). 
(2018). Fall Armyworm in 
Africa: A guide for integrated 
pest management (First Edition). 
Mexico, CDMX: CIMMYT and 
USAID.

24. M l a m b o ,  S . ,  M u b a y i w a ,  M . ,  
Tarusikirwa, V.L., Machekano, H., 
M v u m i ,  B . M . ,  a n d  
Nyamukondiwa, C. (2024). The 
Fall Armyworm and Larger Grain 
Borer Pest Invasions in Africa: 
Drivers, Impacts and Implications 
for Food Systems. Biology, 13(3), 
1 6 0 .  
https://doi.org/10.3390/biology
13030160

25. Reynolds T.W, Waddington S.R, 
Anderson C.L, Chew A, True Z,  

ODEWOLE ET AL: THE NUTRIENT DYNAMICS OF INFESTATION OF FALL ARMYWORM IN SUB-SAHARAN AFRICA

https://doi.org/10.1093/jxb/eraf306
https://doi.org/10.1093/jxb/eraf306
https://doi.org/10.3390/biology13030160
https://doi.org/10.3390/biology13030160


77

a n d  C u l l e n  A .  ( 2 0 1 5 ) .  
Environmental impacts and 
constraints associated with the 
production of major food crops in 
Sub-Saharan Africa and South 
Asia. Food Security. 7(4):795–822.

26. Matova  PM,  Kamutando CN,  
Magorokosho C, Kutywayo D, 
Gutsa F, and Labuschagne M 
(2020) Fall armyworm invasion, 
control practices and resistance 
breeding in Sub-Saharan Africa. 
Crop Science 60:2951–2970. 
https://doi.org/10.1002/csc2.20
317

27. Singh, P. (2020). Nitrogen fertilizer 
effects on pest attraction in maize. 
Journal of Agricultural Science, 
1 5 8 ( 5 ) ,  4 4 5 – 4 5 6 .  
https://doi.org/10.1017/S0021859
620000382

28.  Chen, F., Zhang, S., and Li, W. (2008). 
Influence of nitrogen on herbivore 
feeding and plant defense. Journal 
of Insect Science, 8(1), 1–9. 
https://doi.org/10.1673/031.008.0
101

29.  Haddad et al. (2000)
30. Prudic, K. L., Oliver, J. C.,  and 

Robbins, R. K. (2005). Nitrogen 
effects on plant growth and 
herbivore preference. Oecologia, 
1 4 3 ( 4 ) ,  5 5 7 – 5 6 5 .  
https://doi.org/10.1007/s00442-
004-1790-6

31. Zhi, X., Chen, R.,  and Huang, J. 
(2024). Nitrogen-induced changes 
in plant  physiology affect  
h e r b i v o r e  f e e d i n g .  P e s t  
Management Science, 80(2), 
1 0 1 1 – 1 0 2 3 .  
https://doi.org/10.1002/ps.666

32. Sun, Y., Zhang, L.,  and Li, P. (2020). 
High nitrogen reduces lignin and 
wax deposit ion,  increasing 

herbivore susceptibility. Frontiers 
in Plant Science, 11, 568912. 
https://doi.org/10.3389/fpls.202
0.568912.

33. Wang, Y., Zhao, Q., and Liu, J. (2022b). 
Nu t r i en t  s t a tu s  and  p l an t  
susceptibility to herbivores. 
Journal of Insect Physiology, 140, 
1 0 4 3 6 3 .  
https://doi.org/10.1016/j.jinsph
ys.2022.104363.

34. Li, X., Wang, Q., and Liu, Y. (2024). 
Plant nutritional status influences 
Spodoptera  l i tura  f eed ing  
behavior. Journal of Pest Science, 
9 7 ,  4 5 5 – 4 6 7 .  
https://doi.org/10.1007/s10340-
024-01590-1

35. Read, J., Jones, D., and Smith, H. 
(2006). Role of potassium in fiber 
development and insect resistance. 
Plant and Soil, 284(1-2), 123–135. 
https://doi.org/10.1007/s11104-
006-0061-9

36. Singh, R., Kumar, P., and Verma, S. 
(2021). Potassium and fall 
armyworm incidence in cereal 
crops. Field Crops Research, 265, 
1 0 8 0 9 7 .  
https://doi.org/10.1016/j.fcr.20
21.108097

37. Ahmed, S., Khan, M. A., and Ali, M. 
(2016). Effects of potassium on 
plant resistance to insect pests. 
Journal of Plant Nutrition, 39(7), 
9 4 5 – 9 5 7 .  
https://doi.org/10.1080/01904167.
2015.1121298

38. Blum, W. E. (2016). Role of soils for 
satisfying global demands for food, 
w a t e r ,  a n d  b i o e n e r g y .  
E n v i r o n m e n t a l  R e s o u r c e  
Management and the Nexus 
Approach: Managing Water, Soil, 

 NIGERIAN JOURNAL OF PLANT PROTECTION 

https://doi.org/10.1002/csc2.20317
https://doi.org/10.1002/csc2.20317
https://doi.org/10.1007/s00442-004-1790-6
https://doi.org/10.1007/s00442-004-1790-6
https://doi.org/10.1002/ps.6666.
https://doi.org/10.3389/fpls.2020.568912.
https://doi.org/10.3389/fpls.2020.568912.
https://doi.org/10.1016/j.jinsphys.2022.104363.
https://doi.org/10.1016/j.jinsphys.2022.104363.
https://doi.org/10.1007/s10340-024-01590-1
https://doi.org/10.1007/s10340-024-01590-1
https://doi.org/10.1007/s11104-006-0061-9
https://doi.org/10.1007/s11104-006-0061-9
https://doi.org/10.1016/j.fcr.2021.108097
https://doi.org/10.1016/j.fcr.2021.108097


78

and Waste in the Context of Global 
Change, 143-177.

39. Mureithi, S. M., Mwendwa, S., and 
Kamau, S. (2024). Soil System 
Status, Threats, Utilization Pattern, 
and Sustainable Management 
Strategies in the Global South: 
A f r i c a n  P e r s p e c t i v e s .  I n  
Sustainable Soil Systems in Global 
South (pp. 719-747). Singapore: 
Springer Nature Singapore.

40. Fontaine, S., Abbadie, L., Aubert, M., 
Barot, S., Bloor, J. M., Derrien, D., 
and Alvarez, G. (2024). Plant–soil 
synchrony in nutrient cycles: 
Learning from ecosystems to 
design sustainable agrosystems. 
Global Change Biology, 30(1), 
e17034.

41. De Oliveira, C. M. 022). Effects of .(2
plant nutrition on insect pest 
population dynamics: A case of fall 
armyworm. , 149, Crop Protection
105795.

42. Cannon, R., Kumar, P.,  and Singh, R. 
(2020). Nitrogen management in 
maize and its effects on pest 
dynamics. Field Crops Research, 
2 5 0 ,  1 0 7 7 8 4 .  
https://doi.org/10.1016/j.fcr.2020.
107784

43. Abdulai, F., Badii, K. B., Kankam, F., 
and  Nboyine, A. J. (2023). 
Influence of Enhanced Efficiency 
Fertilization on Fall Armyworm 
(Spodoptera frugiperda JE Smith) 
Infestations and Agronomic 
Performance of Maize (Zea mays 
L . ) .  G l o b a l  R e s e a rc h  i n  
Environment and Sustainability, 
1(7), 51-65.

44. Prasanna, B. M., Huesing, J. E., Eddy, 
R., and  Peschke, V. M. (2018). Fall 
Armyworm in Africa: A guide for 
integrated pest management. 

CIMMYT and USAID, 1–70.
45. Peter, M., Ali, S.,  and  Kebe, D. (2024). 

Nutrient dynamics and their impact 
on crop health and pest resistance 
in arid regions. International 
Journal of Agricultural Science, 
14(2), 65-79.

46. Berg, J.,  and Plessis, H. (2024). 
Managing the Invasive Fall 
Armyworm in the Large-and 
Small-scale Maize Farming 
Landscapes of East and Southern 
Africa. In Arthropod Management 
and Landscape Considerations in 
Large-scale Agroecosystems (pp. 
78-103). GB: CABI.

47. Bouis, H. E.,  and Saltzman, A. (2017). 
Improving nutrition through 
biofortification: A review of 
evidence from HarvestPlus. Global 
Food Securi ty,  12 ,  49–58.  
https://doi.org/10.1016/j.gfs.20
17.01.009.

48. Fiorani, F., Sharma, L. K., Jafarian, M.,  
and Mahlein, A.-K. (2022). Remote 
s e n s i n g - b a s e d  n u t r i e n t  
management to mitigate Fall 
A r m y w o r m  ( S p o d o p t e r a  
frugiperda) infestation in maize 
fields. Science of The Total 
Environment, 851, 158197. 
https://doi.org/10.1016/j.scitote
nv.2022.158197.

49. Kihara, J., Kimaru, P., Wanyama, I., and  
Vanlauwe, B. (2022). Nutrient 
management and fall armyworm 
damage in African maize systems. 
Field Crops Research, 285, 
1 0 8 6 1 5 .  
https://doi.org/10.1016/j.fcr.20
22.108615

50. Baudron, F., Zaman-Allah, M. A., 
Chaipa, I . ,  Chari,  N.,  and 
C h i n w a d a ,  P .  ( 2 0 1 9 ) .  

ODEWOLE ET AL: THE NUTRIENT DYNAMICS OF INFESTATION OF FALL ARMYWORM IN SUB-SAHARAN AFRICA

https://doi.org/10.1016/j.gfs.2017.01.009.
https://doi.org/10.1016/j.gfs.2017.01.009.
https://doi.org/10.1016/j.scitotenv.2022.158197.
https://doi.org/10.1016/j.scitotenv.2022.158197.
https://doi.org/10.1016/j.fcr.2022.108615
https://doi.org/10.1016/j.fcr.2022.108615


79

Unders tand ing  the  fac tors  
influencing fal l  armyworm 
(Spodoptera frugiperda JE Smith) 
damage in African smallholder 
maize fields and quantifying its 
impact on yield. A case study in 
E a s t e r n  Z i m b a b w e .  C ro p  
protection, 120, 141-150.

51. Desika, M., Sharma, S., and  Verma, A. 
(2024). Nutrient management as a 
s t ra tegy  for  reducing  fa l l  
armyworm damage in maize. 
Frontiers in Plant Science, 15, 
1 1 8 2 3 4 .  
https://doi.org/10.3389/fpls.2024.
118234

52. Hailu, G., Niassy, S., Zeyaur, R. K., 
Ochatum, N., and Subramanian, S. 
(2021). Integrated management of 
fall armyworm (Spodoptera 
frugiperda) on maize: A review. 
Journal of Pest Science, 94(3), 
6 6 5 – 6 7 8 .  
https://doi.org/10.1007/s10340-
021-01345-5.

53. Tefera, T., Mugo, S., and Likhayo, P. 
(2011). Effects of soil fertility on 
the resistance of maize to insect 
pests. International Journal of 
Pest Management, 57(1), 69–74. 
https://doi.org/10.1080/096708
74.2010.537554.

54. Kumar, R., Senthilkumar, R., Ramesh, 
K., and  Muthukumar, M. (2024). 
Biochemical factors influencing 
Fall Armyworm (Spodoptera 
frugiperda) damage in maize. 
Biochem Journal, 8(5), 213–220. 
R e t r i e v e d  f r o m  
https://www.biochemjournal.com/
archives/2024.v8.i5.i.1167

55. Sharma, H. C., Sarath Babu, B., and  
Kaur, C. (2017). Plant defense 
mechanisms against insect pests. 
In H. C. Sharma (Ed.), Integrated 

pest management: Current 
c o n c e p t s  a n d  e c o l o g i c a l  
p e r s p e c t i v e  ( p p .  3 5 – 6 1 ) .  
Wa l l i n g f o r d ,  U K :  C A B I .  
https://doi.org/10.1079/978178
6390834.0035

56. FAO (2021). Integrated Management 
of the Fall Armyworm on Maize: A 
Guide for Farmer Field Schools in 
Africa.

57. Huber, D. M., and Jones, J. B. (2013). 
The role of calcium in plant disease 
resistance. In D. Rengel (Ed.), 
I m p r o v i n g  n u t r i e n t  u s e  
efficiency in crop production (pp. 
171–190). Cambridge, MA: Wiley-
Blackwell. 

58. Pugazhvendan, S. R., Ganeshkumar, 
M., and Ramasamy, V. (2023). 
Effect of silicon and biostimulant 
on Fall Armyworm infestation in 
m a i z e .  S i l i c o n .  
https://doi.org/10.1007/s12633-
023-02560-x

59. Marschner, P. (2012). Mineral 
nutrition of higher plants (3rd 
ed.). London: Academic Press. 
https://doi.org/10.1016/C2009-
0-63043-9

60. Bind, R. B., Yadav, P. R., and Kumar, R. 
(2023). Feeding and growth 
response of Fall Armyworm 
(Spodoptera frugiperda) towards 
different host plants. Insects, 
1 5 ( 1 0 ) ,  7 8 9 .  
https://doi.org/10.3390/insects151
00789.

61. Alloway, B. J. (2008). Zinc in soils and 
crop nutrition (2nd ed.). Brussels, 
Belgium: International Zinc 
A s s o c i a t i o n  ( I Z A )  a n d  
International Fertilizer Industry 
Association (IFA

62. Cakmak, (2000)

 NIGERIAN JOURNAL OF PLANT PROTECTION 

https://doi.org/10.1007/s10340-021-01345-5.
https://doi.org/10.1007/s10340-021-01345-5.
https://doi.org/10.1080/09670874.2010.537554.
https://doi.org/10.1080/09670874.2010.537554.
https://doi.org/10.1079/9781786390834.0035
https://doi.org/10.1079/9781786390834.0035
https://doi.org/10.1007/s12633-023-02560-x
https://doi.org/10.1007/s12633-023-02560-x
https://doi.org/10.1016/C2009-0-63043-
https://doi.org/10.1016/C2009-0-63043-


80

63. Johnson S.N, Rowe R.C,  and Hall C.R 
(2020) Silicon is an inducible and 
effective herbivore defence against 
H e l i c o v e r p a  p u n c t i g e r a  
(Lepidoptera: Noctuidae) in 
soybean.  Bul l  Entomology  
R e s e a r c h  1 1 0 : 4 1 7 – 4 2 2 .  
https://doi.org/10.1017/S0007485
319000798

64. Quandahor, P., Mahama, G. Y., Yahaya, 
I., Kusi, F., Yirzagla, J., Sugri, I., 
and Jinbaani, A. N. (2023). 
Nitrogen fertilizer rates and 
pesticides interaction effect on 
maize and Fall Armyworm 
Performance in Northern Ghana. 
Open Access Library Journal, 
10(9), 1-13.

65. Reddy, K. N., Sugeetha, G., Asha, N. 
N., and Mahadevu, P. (2024). 
I n f l u e n c e  o f  m a c r o  a n d  
micronutrients on the incidence of 
fall armyworm, Spodoptera 
frugiperda  infest ing maize 
hybrids. International Journal of 
Advanced Biochemistry Research, 
8(3), 291-296.

66. Turmel M.S, Speratti A, Baudron F, 
Verhulst N,  and Govaerts B.(2015) 
Crop residue management and soil 
health: a systems analysis. Agric 
S y s t  1 3 4 : 6  1 6 .  d o i :  
10.1016/j.agsy.2014.05.009.

67. Rowen E, and  Tooker J.F.(2020)  
Fertilizing corn with manure 
decreases caterpillar performance 
but increases slug damage. Environ 
Entomol (2020) 49:141–50. doi: 
10.1093/ee/nvz145

68. Kumar, R. M., Gadratagi, B. G., 
Pa ramesh ,  V. ,  Kumar,  P. ,  
Madivalar, Y., Narayanappa, N. 
and Ullah, F. (2022). Sustainable 
management of invasive fall 
a r m y w o r m ,  S p o d o p t e r a  

frugiperda Agronomy 12. , (9), 
2150.

69. Bayissa, W., Abera, A., Temesgen, J., 
Abera, G.,and  Mendesil, E. 
(2023). Organic soil fertility 
managemen t  p rac t i ce s  fo r  
manag ing  f a l l  a rmyworm,  
Spodoptera frugiperda (JE Smith), 
in maize. Frontiers in Insect 
Science 3, , 1210719.

70. Reddy P.  P (2017)  Fer t i l izer  
management. In: Agro-ecological 
approaches to pest management for 
sustainable agriculture. Singapore: 
Springer (2017). doi: 10.1007/ 978-
981-10-4325-3_5

71. Tefera, T., Mugo, S., and Likhayo, P. 
(2011). Effects of soil fertility on 
the resistance of maize to insect 
pests. International Journal of 
Pest Management, 57(1), 69–74. 
https://doi.org/10.1080/096708
74.2010.537554.

72. Recha, J. W., Ambaw, G., Nigussie, A., 
Radeny, M.,  and Solomon, D. 
(2022). Soil nutrient contents in 
East African Climate-smart 
villages: effects of climate-smart 
a g r i c u l t u r e  i n t e r v e n t i o n s .  
Agriculture 12: 1–15.

73. Kihara, J., Nziguheba, G., Zingore, S., 
Coulibaly, A.,  Esilaba, A.,  
Kabambe,  and V., Vanlauwe, B. 
(2022). Improving nutrient and 
pest management to address maize 
yield gaps in sub-Saharan Africa. 
Agricultural Systems, 197, 
1 0 3 3 7 2 .  
https://doi.org/10.1016/j.agsy.2
022.103372Vanlauwe, 

74. Abdulai, F., Badii, K. B., Kankam, F., 
and  Nboyine, A. J. (2023). 
Influence of Enhanced Efficiency 
Fertilization on Fall Armyworm 
(  JE Smith) Spodoptera frugiperda

ODEWOLE ET AL: THE NUTRIENT DYNAMICS OF INFESTATION OF FALL ARMYWORM IN SUB-SAHARAN AFRICA

https://doi.org/10.1080/09670874.2010.537554.
https://doi.org/10.1080/09670874.2010.537554.
https://doi.org/10.1016/j.agsy.2022.103372Vanlauwe
https://doi.org/10.1016/j.agsy.2022.103372Vanlauwe


81

Infestations and Agronomic 
Performance of Maize (Zea mays 
L . ) .  G l o b a l  R e s e a rc h  i n  
Environment and Sustainability, 
1(7), 51-65

 NIGERIAN JOURNAL OF PLANT PROTECTION 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91

