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Abstract 

The fall armyworm, Spodoptera frugiperda is an invasive pest in Africa in 2016 and in Senegal in 2017. This 

species is very voracious and polyphagous. During its development cycle, the larva can move from one refuge 

plant to another. Thus, it would be interesting to inventory new host plants of Spodoptera frugiperda in Senegal 

for a better management of the pest. It is in this context that surveys were carried out on crops and spontaneous 

vegetation inside and outside the fields, in one year, during the rainy and dry seasons in the Groundnut Basin, 

Casamance and Niayes. A total of 22 host plants divided into 11 families of which the most represented are the 

Poaceae (50%) were recorded. Among the species, Zea mays is the most attacked, followed by Sorghum bicolor, 

Digitaria horizontalis and Capsicum annum which are accessory hosts. According to the results obtained, S. 

frugiperda preferentially consumes foliage. This study revealed the existence of 4 new host plants inventoried in 

Senegal, namely Eragrostis tremula and Pennisetum violaceum in the Groundnut Basin, Andropogon gayanus 

and Commelina forskalaei in Casamance. All these species are weeds belonging to the Poaceae family and seem 

to play a major role in maintaining pest populations. However, species such as Arachis hypogaea (Fabaceae) in 

the Groundnut Basin and Casamance; Mitracarpus villosus and Spermacoce chaetocephala (Rubiaceae) in 

Casamance have been suspected to be hosts of S. frugiperda in Senegal. It should be noted that the latter has 

never been reported. 
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Introduction 

The fall armyworm, Spodoptera frugiperda (Smith, 1797) (Lepidoptera: Noctuidae) is a pest native to tropical 

and subtropical regions of the Americas [25, 37]. It represents the most important noctuid in this continent [15, 37, 38. 

The species has recently invaded Africa and was first identified in West and Central Africa in January 2016 [29, 

30]. In Senegal, the first records of the species were made in 2017 in different agro-ecological zones : Niayes, 

Groundnut Basin, Senegal River Valley, Eastern Senegal and Casamance [6, 14].  

Spodoptera frugiperda is a very voracious and polyphagous species [7]. Its polyphagy is very characteristic, 

especially at the individual level where a single caterpillar, during its development cycle, can feed on several 

different host plants. The fall armyworm attacks both cultivated and non-cultivated plants [15, 37]. Thus, through a 

literature review conducted by Casmuz et al. [15] in North and South America, 186 host plants were found. In 

2018, by the same process in addition to additional 8-year surveys carried out in Brazil, 353 host plants were 

listed [37]. These plants are divided into 76 families of which the most cited are the Poaceae family (106), 

Asteraceae (31) and Fabaceae (31) [37]. Thus, the Poaceae family is undoubtedly the most damaged. Among these 

host plants are sorghum (Sorghum bicolor L.), rice (Oryza sativa L.), sugarcane (Saccharum officinarum L.). 

However, maize (Zea mays L.) remains the major host of S. frugiperda [15, 16, 37, 48]. It is well known for the 

damage that caterpillars cause on this crop. In Africa the assessed leaf damage varies between countries and 

years and can be severe affecting yields strongly [49]. 

Nevertheless, when food becomes scarce, caterpillars move from refuge plants to others throughout the year [43, 

44]. These plants, whether growing spontaneously, as weeds or in established crops, can constitute important 

reservoirs for the caterpillar, making control difficult. Hence the importance of knowing all these refuge plants in 

order to develop control methods.  

Thus, the present study aims to inventory the new host plants of the invasive pest Spodoptera frugiperda present 

in Senegal. 

 

Material and methods 

Presentation of the study site 

In agro-ecological terms, Senegal is mainly subdivided into six zones: the Groundnut Basin, Casamance, Niayes, 

Eastern Senegal, the Senegal River Valley and the Sylvo-pastoral Zone [9, 22]. This study focused on three areas, 

namely the Groundnut Basin, Casamance and the Niayes area. The coordinates were taken using a Global 

Positioning System (GPS) device. 
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▪ Groundnut Basin: a distinction is made between the Northern Groundnut Basin and the Southern Groundnut 

Basin [9]. This zone includes the regions of Diourbel, Thiès, Kaolack, Fatick and Louga. The climate is 

Sudan-Sahel (hot and dry). The average annual temperature is between 27°C and 29°C and rainfall between 

400 and 500 mm [5]. It is the main source of water for agricultural activities. The three main soil types found 

in this area are: leached tropical ferruginous soils with sandy characteristics (70%), hydromorphic clay soils 

(10%) and sandy-clay soils (20%) [20]. In the Groundnut Basin, 80% of the land is devoted to food crops 

(millet, sorghum, maize, cowpea) and cash crops (groundnut). However, groundnut and millet are the 

predominant crops [39]). 

▪ Casamance is located in the south of the country. It is made up of three sub-zones: Upper Casamance 

(Kolda) in the upper reaches and on the borders of Eastern Senegal, Middle Casamance (Sédhiou) 

corresponding to the middle reaches of the river, and Lower Casamance (Ziguinchor), a zone of mangroves 

and multiple swamps adjacent to the Atlantic Ocean [45]. Different types of soil can be found here: 

hydromorphic, sandy, silty-sandy and sandy-silty [47]. The climate in this area is Sudano-Guinean to Guinean 
[13]. The lowest average monthly temperatures are recorded between December and January and vary from 

25 to 30° C, the highest between March and September with variations of 30 to 40° C [4]. It is the rainiest 

area in the country with a rainfall that can exceed 1000 millimetres per year [9, 21, 47]. Due to this relatively 

good rainfall, the presence of the river and the diversity of soils, the natural region of Casamance is 

favourable to the development of fruit trees, food crops (millet, maize and especially rice) and cash crops 

(groundnuts, cotton) [9, 21, 31, 35, 45, 47]. 

▪ The Niayes area is a narrow coastal strip in the northwest, about 10 km wide [9, 24]. It is located between 

Dakar and Saint Louis. It is an area with a high concentration of the national population. It is characterised 

by a sub-canary climate, shallow water tables and intensive peri-urban agriculture [24]. It is a very favourable 

area for horticulture [17]. It provides more than 80% of the national vegetable production [17, 24]. The 

production systems are very diversified in terms of size and species. In the vegetable sector in particular, 

this diversification ranges from small traditional farms to very modern industrial farms [24]. 

 

In Senegal, rainfall divides the year into two cropping seasons: the rainy season (June to October) and the dry 

season (November to May). The length of the rainy season varies from one year to the next and also from one 

site to the next [46]. 

 

Sampling 

The search for host plants was carried out on Spodoptera frugiperda larvae. The collection was done in one year 

and successively in dry and rainy periods. During each period the inventory concerned both rainfed and market 

garden crops in the study areas. In the fields, the observation was done randomly and all aerial parts of the plant 

were considered. Spontaneous vegetation inside and outside the crop plots as well as roadside vegetation was 

also surveyed in order to find hosts among this vegetation where S. frugiperda could remain active during 

periods when it was not infesting its cultivated hosts [41]. 

A survey was carried out on the sowing dates of the different crops on the plots in order to have a representative 

distribution of sowing dates used by the farmers. 

 

Periods of observation 

Search for larval populations of Spodoptera frugiperda during the dry period.  

The larval population of S. frugiperda was searched during this period from December 2020 to May 2021. The 

observation was done 6 times on 1 month intervals. The crops were mostly vegetables. Weeds in and around the 

fields were also observed. In each agro-ecological zone, different crops were surveyed: 

▪ Groundnut Basin : maize, Guinea sorrel, cassava and watermelon. 

▪ Casamance : cabbage, sweet aubergine, African aubergine, pepper, chilli, lettuce, tomato, turnip, carrot, 

okra, cucumber, potato, parsley, leek, basil, celery, Guinea sorrel, spinach and maize;  

▪ Niayes zone : cabbage, sweet aubergine, African aubergine, pepper, chilli, lettuce, tomato, turnip, carrot, 

bean, okra, cucumber, potato, parsley, leek, basil, lemon grass, celery, thyme, Guinea sorrel, cassava and 

maize. 

 

Searching for larval populations during the rainy season 

Sampling was carried out in three stages during this period, between the end of July and the end of November 

2021:  

▪ at the end of July-beginning of August: when vegetation starts to appear with the arrival of the rains, with 

the first herbaceous species and the emergence of some seedlings. 

▪ in early September-mid-September with the emergence of almost all cultivated plants, vegetative 

development, fruiting and/or the beginning of ripening of certain crops, 

▪ in late October- late November, which corresponds to the fruiting, ripening and/or harvesting of seasonal 

crops. After harvesting, only spontaneous vegetation persists for some time. 

 

The crops in the different study areas were surveyed in addition to the weeds growing in and around the fields. 

The crops were mainly field crops or cash crops. 
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▪ Groundnut Basin : maize, millet, groundnuts, cowpeas, squash and Guinea sorrel; 

▪ Casamance: maize, millet, groundnuts, cowpeas, sorghum, fonio, rice, okra, bitter aubergine, sweet 

aubergine, cucumber, Guinea sorrel and songe or violet arouille; 

▪ Niayes areas : maize, millet, cabbage, onion, green onion, parsley, beetroot, basil, sweet potato, pumpkin 

and Guinea sorrel. 

 

Identification of caterpillars 

In the fields, the observation was done randomly and all aerial parts of the plant were considered. Caterpillars 

found on the plants were identified with the naked eye or 

with a hand lens according to the identification key of [23]. Young caterpillars that were difficult or impossible to 

identify in the field were placed in Petri dishes, brought back to the Genomics laboratory and reared to a stage 

that allowed clear identification of the species. 

 

Identification of host plants 

Plants on which S. frugiperda was present were considered as hosts. Plants showing damage likely to be that of 

S. frugiperda and where armyworm was present on plants in their vicinity, were considered as suspected host 

plants. Also on a plant where the species is present, all parts showing damage were considered as consumed. 

Thus these plants were put in a press, brought back to the Dakar herbarium where the identification was made. 

The floras of [11] ; [32] were used to identify the plant species. 

The nomenclature used was that of Lebrun & Stork [33]. 

Synonymous names were also checked. 

 

Calculated parameter: Frequency of occurrence or Constancy 

The frequency of occurrence is the ratio between the number of records where species i is present and the total 

number of records multiplied by 100 [18, 19]. 

 

Fo% = Pi/P*100  

 

Pi: number of surveys where species i is present;  

P: total number of surveys 

According to Dajoz [18 ;19], depending on the values of Fo, we have several categories of species: 

Rare species if Fo < 5%. 

Accidental species if 5% < Fo < 25%. 

Incidental species if 25% < Fo < 50%. 

Regular species if 50% < Fo < 75% 

Constant species if 75% < Fo < 100 

Ubiquitous species if Fo = 100%. 

 

Results 

Host plants of S. frugiperda according to families  

During the inventory a total of 22 host plants of S. frugiperda belonging to 11 plant families were identified. 

These are mainly Poaceae which are in the majority with 50% of the host plants encountered, Aizoaceae (4.5%), 

Alliaceae (4.5%), Amaranthaceae (4.5%), Asteraceae (4.5%), Brassicaceae (4.5%), Commelinaceae (9%), 

Convolvulaceae (4.5%), Fabaceae, Portulacacea (4.5%) and Solanaceae (4.5%).  

 

Table 1: List of host plants surveyed with the presence of Spodoptera frugiperda 
 

Families Species 

Aizoaceae Trianthema portulacastrum L., 1753 

Alliaceae Allium fistulosum L., 1753 

Amaranthaceae Amaranthus viridis L., 1753 

Asteraceae Lactuca sativa L., 1753 

Brassicaceae Brassica oleracea var. capitata L., 1753 

Commelinaceae Commelina benghalensis L., 1753 

 Commelina forskalaei Vahl, 1805 

convolvulaceae Ipomoea batatas 

Fabaceae Phaseolus vulgaris L., 1753 

Poaceae Andropogon gayanus L., 1753 

 Dactyloctenium aegyptium L., 1753 

 Digitaria horizontalis Willd., 1809 

 Echinochloa colona (L.) Link, 1833 

 Eleusine indica (L.) Gaertn, 1788 

 Eragrostis tremula Hochst. ex Steud. 1854 

 Oryza sativa L., 1753 
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 Pennisetum glaucum (L.) R. Br., 1810 

 Pennisetum violaceum (Lam.) Rich., 1805 

 Sorghum bicolor (L.) Moench, 1794 

 Zea mays L., 1753 

Portulacaceae Portulaca oleracea L., 1753 

Solanaceae Capsicum annuum L., 1753 

 

Frequency of occurrence of host plants and their attacked parts 

The calculated frequency of occurrence shows that the host plant most attacked by S. frugiperda is maize, Zea 

may (constant) (Table II). Species such as C. annum, D. horizontalis and S. bicolor are incidental hosts while all 

other remaining species are incidentally attacked (Amaranthus viridis, Lactuca sativa, Trianthema 

portulacastrum, Eleusine indica, Pennisetum glaucum, Echinochloa colona, Allium fistulosum, Phaseolus 

vulgaris, Pennisetum violaceum, Eragrostis tremula, Brassica oleracea var. capitata, Andropogon gayanus, 

Commelina benghalensis, Commelina forskaolii, Ipomoea batatas, Oryza sativa, Portulaca oleracea and 

Dactyloctenium aegyptium). 

For all host species the most consumed part of the plant is the foliage with the exception of Dactyloctenium 

aegyptium (inflorescences) and Z. mays (inflorescences and fruits) where in addition to the foliage other parts are 

also attacked. 

 

Table 2: Frequency of occurrence of Spodoptera frugiperda host plants and plant parts attacked 
 

Species References Frequency of occurrence Parts consumed 

Trianthema portulacastrum [37] accidental Leaf 

Allium fistulosum [37] accidental Leaf 

Amaranthus viridis [15, 37] accidental Leaf 

Lactuca sativa [2, 3, 15, 37] accidental Leaf 

Brassica oleracea var. capitata [2, 3, 12, 15, 34, 37] accidental Fruit 

Commelina forskaolii New record accidental Leaf 

Commelina benghalensis [15, 37] accidental Leaf 

Ipomoea batatas [15, 37] accidental Leaf 

Phaseolus vulgaris [15, 37] accidental Leaf 

Andropogon gayanus New record accidental Leaf 

Dactyloctenium aegyptium [15, 34, 37] accidental Leaf, inflorescence 

Digitaria horizontalis [37] accidental Leaf 

Echinochloa colona [15, 37, 50] accidental Leaf 

Eleusine indica [3, 37] accidental Leaf 

Eragrostis tremula New record accidental Leaf 

Oryza sativa [3, 34, 37] accidental Leaf 

Pennisetum glaucum [15, 26, 34, 37] accidental Leaf 

Pennisetum violaceum New record accidental Leaf 

Sorghum bicolor [3, 15, 34, 37] accessory Leaf 

Zea mays [3, 34, 37] constant Leaf, inflorescence fruit 

Portulaca oleracea [15, 34, 37] accidental Leaf 

Capsicum annuum [15, 37] accessory Leaf 

 

New host plants of Spodoptera frugiperda 

The inventory carried out allowed to record 4 new host plants of S. frugiperda (Table III) namely: Andropogon 

gayanus (Poaceae) and Commelina forskaolii (Commelinaceae) found in Casamance, Eragrostis tremula 

(Poaceae) and Pennisetum violaceum (Poaceae) recorded in the Groundnut Basin. These species are weeds 

associated with the Zea mays crop. 

 

Table 3: List of new host plants of Spodoptera frugiperda 
 

Agro-ecological zones Type of plant Families Species GPS coordinates (x ; y) 

Groundnut Basin Weed Poaceae 
Eragrostis tremula (437871.3014 ; 1558596.4345) 

Pennisetum violaceum (437713.7814 ; 1558632.2129) 

Casamance Weed 
Poaceae Andropogon gayanus (600066.3736 ; 1449434.7850) 

Commelinaceae Commelina forskalaei (435937.4953 ; 1422038.2910) 
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Fig 1: Causualties of Spodoptera frugiperda on new host plants (a : Eragrostis tremula ; b : Pennisetum 

violaceum, c : Andropogon gayanus ; d : Commelina forskalaei; 

: damage; :individual of S. frugiperda) 

 

Host plants with damage by Spodoptera frugiperda 

Table IV shows the result of the plants showing damage by the armyworm without the presence of the 

armyworm on the plant. A number of 3 host plants belonging to 2 families were suspected: Arachis hypogaea 

(Fabaceae) in the Groundnut Basin and Casamance; Mitracarpus villosus and Spermacoce chaetocephala 

(Rubiaceae) in Casamance. However, the latter has never been reported. 

 

Table 4: List of supposed host plants of Spodoptera frugiperda 
 

Agro-ecological zones Families Species References 

Groundnut Basin, Casamance Fabaceae Arachis hypogaea [37] 

Casamance 
Rubiaceae 

Mitracarpus villosus [37] 

Casamance Spermacoce chaetocephala Not reported 

 

Discussion 

The study conducted in the Groundnut Basin, Casamance and Niayes with the aim of inventorying new host 

plants of Spodoptera frugiperda, revealed the existence of 22 host plants divided into 11 families. Among these 

families the most represented is the Poaceae. Indeed, S. frugiperda is a very polyphagous species [7, 29]. 

According to Casmuz et al. [15] and Montezano et al. [37], it prefers to attack species belonging to the Poaceae 

family.  

The calculated frequency of occurrence shows that except for Z. mays which is constantly attacked, C. annum, 

D. horizontalis and S. bicolor which are accessory hosts for the fall armyworm, the others are attacked 

accidentally. This would be explained by the fact that Z. mays is one of the first and is the main host of the pest 

ravageur [16, 34, 48]. Being polyphagous as well, the other plants attacked less frequently, can be explained by the 

oviposition behaviour of the female but also by the movement of the larvae. Females lay a mass of up to 200 

eggs on a plant or leaf usually [43]. Upon hatching, the young larvae move to other plants in search of food and to 

avoid intra-specific competition, hence cannibalism [1, 10]. It should be noted that a single Spodoptera frugiperda 

caterpillar can move from one plant to another and generally colonise those that are closer to their original plant 
[28, 40]. Therefore, it can colonise a plant belonging to the same species as the original one or a different species. 

For all the plants inventoried their leaves were attacked. This confirms the work of Babou [6] and Garba et al. [27] 
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who show that caterpillars attack plants from emergence onwards and that the damage is very characteristic on 

the leaves. According to the same authors, the inflorescence and the fruit can be furrowed.  

Of the 22 host plants recorded, 4 are new hosts of Spodoptera frugiperda. These are : Andropogon gayanus, 

Commelina forskalaei, Eragrostis tremula and Pennisetum violaceum. All these plants are from the Poaceae 

family and are all weeds associated with the Z. mays crop. Our results confirm those of Portillo et al. [42] which 

show that under certain conditions the species can show a clear preference for non-crop hosts. The presence of 

Poaceae as new host plants could on the one hand be explained by the preference of the pest to hosts belonging 

to this family [15, 37]. It could also be due to the availability of these species for the armyworm. Indeed, while 

moving, it falls on nearby plant species [28, 40], thus on the maize weed flora where Poaceae are more represented, 

i.e. more than 20% according to Bassene [8] and Noba et al. [39]. These same authors in addition to Diatta et al. [20] 

confirm the dominance of Poaceae such as Andropogon gayanus, Commelina forskalaei, Eragrostis tremula and 

Pennisetum violaceum on herbaceous vegetation in Senegal. 

On the other hand, the invasion of the species being a new phenomenon in Senegal, its installation has certainly 

been accompanied by adaptability and behavioural change [6]. Our results corroborate those of Montezano et al. 
[37] who, in 8 years of surveys in Brazil, were able to record 82 new host plants increasing the number of hosts to 

353. This shows the capacity of the species to expand its hosts. However, the absence of new host plants in the 

Niayes would probably be related to the orientation of the species towards other plants already reported as hosts 

of the fall armyworm. 

 

Conclusion 

At the end of this study whose objective was to inventory new host plants of the invasive pest Spodoptera 

frugiperda present in Senegal, 22 host plants divided into 11 families were recorded. The main families are the 

Poaceae which are more attacked, the Aizoaceae, the Alliaceae, the Amaranthaceae, the Asteraceae, the 

Brassicaceae, the Commelinaceae, Convolvulaceae, Fabaceae, Portulacacea and Solanaceae. The species 

Andropogon gayanus, Commelina forskalaei, Eragrostis tremula and Pennisetum violaceum were recorded as 

new hosts of the invasive pest. These species show the preference of S. frugiperda for species of the Poaceae 

family. The study also revealed that weeds can constitute important reservoirs for the armyworm. Thus, thanks to 

these weeds and other cultivated plants, the caterpillar maintains its population at times when its main hosts are 

not available. It would therefore be interesting to deepen this research by including other agro-ecological zones 

of the country and over a larger number of years. 
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