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Introduction 
Arthropods are bilaterally 

symmetrical animals that have an 

exoskeleton and have jointed 

appendages. They contain about 78% 

of all known species of animals. 

Nearly a million species have been 

identified. These animals live on land, 

sea and air, making about three-

fourths of all currently known living 

and fossil species. They could be 

termed as the most dominant animals 

on earth. From time immemorial, 
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Abstract  
Arthropods have always competed with humans for food and space, causing 

health related problems to humans and domestic animals, destabilizing the 

ecosystem through invasion affecting food security. To achieve food security, 

arthropods invasion must be tackled and eradication is key. The review 

presents the challenges of eradicating invasive arthropods in Africa to 

include resistance to pesticides, inadequate knowledge on integrated pest 

management (IPM) and poor storage methods. Methods of mitigating the 

crop losses to arthropods are early detection and rapid response, integrated 

pest management, quarantine laws and regulations, traditional crop rotation 

and intercropping and effective surveillance. 
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arthropods have always competed with humans for food and space, causing 

health related problems to humans and domestic animals, destabilizing the 

ecosystem through invasion and destroying agricultural products leading to 

food scarcity (Ann and Patrick, 2010, Dean et al., 2016 and Wolfgang et al., 

2015). 

Arthropods invasion is the introduction of non-indigenous species to a novel 

environment with negative ecological, social and economic impact. These 

impacts have been increasingly recognized in both the ecological and 

Agricultural literatures as awareness as the impacts of invasive species grows 

(Nick and Michaela, 2019). Introduction of non-native arthropods in natural 

areas is increasing in frequency due to the relatively recent waves of increased 

global trade and travel. Some introduction results in the successful 

establishment of an invasive species that in turn causes serious environmental 

and economic harm to the functioning and composition of native communities 

and ecosystem (Ann and Patrick, 2010). One of the most documented 

expressions of global anthropogenic forcing is the human-induced movement 

of non-native species (Kamenova et al., 2018). Invasive species are the major 

cause of crop loss and can adversely affect food security. To quantify these 

threats and develop effective biosecurity policy requires an understanding of 

the sources of potential pest, their likelyhood of arriving at a particular location, 

their possibility of establishment upon arrival and an estimate of their possible 

impact (Dean et al .,2016). When a non-native species is detected, consequent 

management action range from taking no action to implementing an eradication 

effort (Patrick et al., 2013).  

Generally, the invasive species that receives the most attention are those that 

create negative effects on communities and ecosystem and these negative 

effects could be irreversible over a large geographical area. Early awareness and 

detecting newly introduced species before establishment could arrest the 

negative impact (Ann and Patrick, 2010). Looking from a wider perspective, 

controlling invasive arthropods is becoming increasingly important for 

countries in Africa because they damage food production and also act as disease 

vector. Recent forecast by the Food and Agricultural Organization of the United 

Nations (FAO) have indicated a risk of locust invasion in Africa from June 

2020. Actions to control swarms and safeguard livelihood with evidence of 

threats to food security cannot be overemphasize. The impact of Coved-19 may 

worsen the situation (Nick and Michaela, 2019, FAO, 2020). 
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Figure 1. Desert locust situation overview in West Africa, May-July, 2020. 

FAO, 2020. 

 

Arthropod pests are one of the major constraints to agricultural production in 

Africa.  A large number of insects and mite attack crop during all stages of 

growth, from seedling to storage. Pest problems and subsequent losses are 

expected to increase during the next decades as more intensive production 

techniques will be deployed to meet the extra food demand by a growing 

population (Abate et al., 2000). Arthropods have been consuming the tissues of 

green plants since time immemorial, about 416 million years ago. In natural 

ecosystem, the impact is minor and their effects on plant productivity are less. 

However, the conversion of natural system into arable agriculture brought 

arthropods feeding into conflict with human interest, putting crop production at 

risk. Crop losses to arthropods have been reported greater under modern 

agricultural practices. This is as a result of modern cropping practices which 

tend to simplify agro- ecosystems and encourage pest problems through 

monoculture and the planting of more susceptible crop varieties, promotion of 

pesticides residence, decrease crop rotation, reduced crop and increased 

cosmetic standards for crop quality (Thomas, 2014). Arthropods damage crops 

in different ways. They attack growing plants by chewing leaves, buds, stem, 

bark and fruits, sucking the sap from leaves, boring into the bark, stem, fruits, 
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nuts, or between the surfaces of leaves causing cancer -like growth on plants 

within which they live. Attacking roots, laying eggs in plant parts, they 

depreciate the value of stored plant products and increasing the labour and 

expense of sorting, packing and preserving food (Thomas, 2014). However, not 

all insects are destructive to plants, because some make major contributions to 

pollination of crops, natural predation and soil health (State of plant health, 

2017, Cristina and Sara, 2019). It is likely that changing and unpredicted climate 

conditions will further challenge crop production and food security in Africa 

(Corin et al., 2017). Invasive species are considered key threats to the 

conservation of biodiversity. Giving priority to invasive species control needs 

to account for the loss of control, damages avoided and any positive values of 

the invasive species itself (Nick and Michaela, 2019). 

United Nation, 2008 defined food security as a condition where all people at all 

times, have physical and economic access to sufficient, safe and nutritious food 

to meet their dietary needs and food preferences for an active and healthy life. 

Indicator of food insecurity in a given region can include numbers of hungry 

and malnourished people, underweight children and people suffering from 

micronutrient deficiency. Highly industrialize countries like China and the 

United States of America are the two most important sources of invasive species 

countries in the world. Other countries include France, Japan, Germany and 

Republic of Korea. These countries are characterized by large and diverse trade 

volumes and have been confirmed as the network hub in the international food 

trade. As a result of the diverse agroecosystem, they host a number (52% -56% 

respectively) of the pool of invasive pest and pathogens more than any country 

in the world. Agriculture in these countries above represents a smaller 

proportion of GDP (Gross Domestic Products). Unlike the developing countries 

in Africa, especially the sub-Saharan Africa are the most vulnerable to 

arthropods invasion because they do not have diverse economic industries and 

are more dependent on Agriculture, with invasive arthropods posing threats to 

nutrition and food security (Dean et al., 2016, Corin et al., 2017). The impacts 

some arthropods on roots, tubers and banana crops in Burundi and Rwanda. For 

instance, Aphids (Aphis gossypil, Glover) affects potato causing loss of tuber 

by 70%. The African sweet potato weevil (Cyclas puncticollis) alone causes 

root yield loss of over 100% during prolonged dry season and Banana weevil 

(Cosmo politesordidus, Germar) and banana aphids ( pentalonia nigronervosa 
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coquerel) causes yield losses of 30-50% in fertile soil and over 75% in poor 

soil. 

Eradication is the force removal of potentially reproducing individual of a 

species or the reduction of their population density below sustainable level (Ann 

and Patrick, 2010). If eradication of unwanted arthropods must be successful, 

strict guidelines have to be followed. These could include effective detection 

control, quick response and prevention of reinvasion and adequate funding 

considering the high cost of eradication (Ann and Patrick, 2010). Some 

challenges of eradicating invasive species is quantifying the many potential 

pathways by which multiple invasive species could arrive at a particular country 

(Dean et al., 2016), developing a vaccine for some arthropods vectors are still 

not available (Wolfgang et al., 2015), demonstration of the absence of the very 

last target individual after eradication exercise (Patrick et al., 2014) just to 

mention a few. The review here presents challenges in invasive arthropods 

eradication, ways of mitigating arthropod invasion and its impacts on food 

security. 

 

CHALLENGES OF ERADICATING INVASIVE ARTHROPODS 

Resistance to pesticides: Large numbers of arthropods have developed 

resistance to pesticides and the discovery of new pesticides’ active ingredient is 

identified as a major obstacles. The cost of developing and registration of new 

active ingredient is high and hectic probably as a result of increase regulation 

and research cost (State of plant health, 2017). With the increase application of 

pesticides and other control measures, arthropods pest lower the annual 

production of certain crops worldwide, as much as 50% in rice, 41% in potato, 

40% in coffee, 39% in maize, 38% in cotton, 34% in wheat, 32% in soybean, 

30% in barley and 26% in sugar beets (Oerke and Dehne, 2004). These figures 

in crop loss are heaviest In Africa. For example, 68-87% in rice loss to 

orseoliaoryzivora in Burkina faso ( Nacro et al.,2004),10-20% maize loss to 

sitophilus zeamais (motschulsky) in Kenya (Bett and Nguyo, 2007). 30% of 

maize loss to  prostephanus truncates in Tanzania (Farrel and schulten, 2002) 

and 60-65% of cowpea loss to Megalurothrips sjosteddi Uganda (Nabirye et al., 

2003). The use of pesticides has also become harmful to non-targeted 

population, thereby increasing the population of invasive species leading to 

secondary outbreak (Wei et al.,2018). Despite the increase used of pesticides, 

food security is still a challenge. 



118  africanscholarpublications@gmail.com                                                                               

 2020 

 

Inadequate knowledge on integrated pest management (IPM):  The 

research carried out in Nigeria on the use of IPM revealed that majority of 

farmers (84.37%) had not adopted IPM while only 15.63% had adopted it. 

Majority of farmers considered IPM as a computer technology method that was 

not suitable for their environment while others found it not affordable. Most of 

the farmers relied on local pest control techniques such as wood ash, dried 

chillies, biopesticides (plant extracts) and others. Biopesticides like neem 

extracts and other plants could form an important component of pest 

management strategies especially in Africa (Eze and Echezona, 2012). 

Poor storage methods: Small farm holders in Africa also loss their crops to 

arthropods after harvesting. Insects like Coleoptera (beetles) and Lepidoptera 

(moths and butterflies) species attack crops both on the field and storage. Insect 

pest inflict their damage on stored products mainly by direct feeding. These 

pests are able to increase drastically in number in a relatively short time. Crop 

products are stored for varied period of time depending on market demand, size 

of production and farmer’s demand. Improper storage conditions can lead to 

grain deterioration and contamination with fungi or insects infestation. A 

primary source of infestation of the stored crop is the field where the crop is 

grown. For instance, 1-2% of initial infestation by C. Maculatus may result in 

80% of the pod attacked after 6-8 months in storage for cowpea. The problem 

of infestation is worst in most Africa’s small scale farmers where food products 

are stored in old granaries (Mohamed, 2011). Food production is currently 

facing the challenges of limited land and water and increased weather variability 

due to climate change. To sustainably achieve the goals of food security, food 

availability also need to be increased through reduction in post harvest losses at 

the farm and storage (Mahmud, 2017). 

 

MITIGATING THE IMPACTS OF CROP LOSS TO ARTHROPODS 

Early detection and rapid response: According to the National Invasive 

Species Council (2001), the best preventive measures cannot stop all 

introductions, especially in Africa. Early detection of invasive species and quick 

coordinated response are required to eradicate or contain the invasive species 

before they become widespread, get out hand and control become technically 

and financially impossible. Centers for disease Control and prevention may 

offer a useful model that could help in the early detection. Because most African 

countries lack comprehensive system for detection, responding and monitoring 
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invasive arthropods. They need modern scientific management information, 

rapid and accurate species identification, collaboration with rural dwellers on 

information sharing and rapid access to stable funding (Wittenberg and cock, 

2001). 

Integrated pest management: Man in his effort to control and eradicate 

invasive arthropods, he discovered that no one single method was perfect, and 

even the most generally used chemical methods affects food quality and crop 

yield. Integrated pest management (the combination of all the known methods 

of pest control) was adopted. This method is effective and environmentally 

sensitive pest management which relies on the combination of well known 

methods. Human life depends on environment quality, which provides food and 

shelter especially in Africa (Eze and Echezona, 2012, Wittenberg and Cock 

2001). 

Quarantine Laws and Regulation: International trade requires the 

establishment of quarantine regulation and Laws need to be established and 

enforced. When quarantine laws are not adequately enforced, using it as 

preventive tool become useless (Wittenberg and cock, 2001). To prevent the 

entry of new species, government should impose quarantine measures to restrict 

movement of certain goods. Cargo and passengers arriving at the various ports 

or border crossing may be subject to inspection of pest accidental introduction 

(Andrew et al., 2016). Government of Africa countries need to develop strong 

legislation to jointly tackle intrusion of good and border porosity which 

increases the chances of invasive arthropod establishment (Abate et al.,2000). 

Traditional crop rotation and intercropping: Crop rotation can prevent pest 

population build-up over several cropping cycles by disrupting pest- lifecycle 

through the substitution of unfavourable host for favourable ones. The greater 

vegetation complexities in mixed cropping system is believed to prevent pest 

increased by fostering population of natural enemies and disrupting the ability 

of pest to establish a community (Thomas, 2014). 

Effective Surveillance: The desert locust (Schistocerca gregaria) and many 

other species of locusts are migratory pest that cause substantial crop losses to 

Africa during plaque years (2003-2005) in West Africa. It cost donors an 

estimated USD200 to 315 million for control in the Sahel regions where large 

parcel of land were treated with pesticides. The government of those affected 

regions also spent significant amount of money fighting desert locust. The 
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African armyworm spodoptera exempta is another migratory pest that invades 

eastern and northeastern Africa (Abete et al., 2000, FAO, 2020). 

Surveillance is a post-border survey for the presence of non-native population. 

Surveillance are methods used to detect the presence of newly founded 

populations that are candidates of eradication. Following detection, delimitation 

surveillance is used to confirm the persistence of the population, delimit its 

partial extent and verify eradication success. Effective surveillance tools like 

traps and visual surveys are crucial for detecting and delimiting newly 

established population when they are still small, thereby minimizing the cost of 

eradication as well as the probability of failure. The Asian longhorned beetles 

(Anoplophora glabripennis) from Chicago (1998-2003), were eradicated based 

on visual surveys by tree climbers and ground crews to identify infested host 

(Andrew et al., 2016). Biosurveillance can be applied to prevent aquatic 

invasion (Kristen et al., 2019). Effective and collaborative surveillance can put 

the spread and invasion under control. Detecting the location of desert locust 

swarms is critical to responding rapidly for maximum impact on the effects of 

arriving swarms and to minimize the success of the local breeding (FAO, 2020). 

FAO is supporting regional surveillance using elocust3, a hand held tablet tool 

to record and transmit data through satellite national locust control centers. 

They combine remote sensing imagery and historic data, the information is 

analyzed within the national geographic information system and used to support 

early warning, forecast, and the planning and prioritization of survey and 

control operations (FAO, 2020). 

 

Conclusion   

Arthropods invasion pose a serious problem to food security in Africa. Better 

measures for control and management of invasive pest is required to burst crop 

yield, food quality and production. 
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