
 

Abstract— Worldwide, cassava (Manhiot esculenta Crantz) 

is used for a multitude of reasons; as a main food staple in 

Africa (Nigeria, Ghana, Cameroun etc.), Asia (Indonesia, 

Thailand, Cambodia etc.) and South America (Bazil, Paraguay 

etc.) as well as a source of energy for biogas and biofuel in Asia 

(China, Indonesia etc), South America (Brazil, Columbia etc.). 

A high demand of energy due to rapid urbanisation and 

development in developing countries, prompted governments, 

scientists and NGOs to seek other environmentally benign 

methods of energy production than fossil fuel based energy 

production systems. Thus, cassava has been identified as one of 

the suitable crops for biogas and biofuel production in order to 

mitigate the ensuing high energy demand. Like many 

developing countries, South Africa is interested in achieving 

sustainable energy and food  supply, and cassava can serve as a 

source of both bioenergy bioethanol and biogas as well as food.  

However, the establishment/perennial production of cassava in 

developing countries generally and in South Africa particularly 

is facing potential challenges such as infertile land, pests 

problems, climate change and land availability for cultivation. 

However, some of this challenges can be overcome through 

availability of land for cassava cultivation, pest (insects) 

control, creation of local markets leading to job opportunities 

and communities acceptance of the crop for self-nourishment 

and industrial use. 
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I. INTRODUCTION 

 

High demand of energy production and consumption in 

South Africa (SA) prompted the need of alternative sources of 

energy production. Thus, cassava (Manhiot esculenta Crantz) 

has been identified as a one potential source of raw material for 

bioenergy production (i.e biofuel, and bioethanol) due to its 
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high content of biomass [1]. It has an estimated carbohydrate 

content of 4.742 kg/carb/per hectare, a starch content of 

20–35% (fresh) with 80.6% (dry weight) and total dry matter 

(38.6%) [2]. Whereas, waste (peels and pulp) generated during 

cassava products processing is used for bioethanol and biogas 

production [3]-[5].   

Despite the fact that cassava crop is highly cultivated in 

Africa, Asia and South America as it is a main staple food for 

the communities due to its nutritional and dietary values [6], 

[7]; there is an increasing and industrial production of the 

cultivar mostly for bioenergy production due to an ever 

increasing energy demand in developing countries [7]-[11]. 

Thus, a study by [7] revealed an increase in a global cassava 

production trend of 13% to 55% amid 2002-2013. Worldwide 

in general and in countries situated within the tropics in 

particular, cassava cultivation is hampered by an invasion of a 

variety of pests i.e. whiteflies, mealybugs, lacebugs, mites, 

hornworms etc. [12]. However, the cassava production of such 

a crop in SA for bioenergy production could be hindered by 

several challenges including pests, land unavailability, land 

infertility, drought, climate change etc. Thus, this paper seeks 

to highlight; the potential challenges facing cassava production 

within the country, and presented a case study of cassava mealy 

bug infestation of cassava plant in Cape Town. We also present 

the possible mitigation interventions that would enable a 

successful cultivation of cassava in South Africa. 

II. CHALLENGES OF CASSAVA CULTIVATION 

    A successful cassava cultivation in South Africa could 

experience several challenges ranging from insects/pests 

control, land availability, climate change, lack of markets etc.  

A. Climate change 

Climate change has been an important determining factor for 

agricultural production in general and cassava plant cultivation 

in particular. Previous studies revealed that pests attacks such 

as those from; hornworms, mites, whiteflies, mealybugs, 

lacebugs, etc. are prone to tropical areas [7], [12]-[15].  

Climate change with its consequence of changing in weather 

patterns such as; high temperature, drought and heavy rain are 

responsible for the proliferation of pests in many regions 

around the world. Thus, South Africa is not exempt from 

climate change effects. In recent years the country (SA) has 

been experiencing drastic changes in its weather patterns due to 

climate change and global warming [7], [15].  

Therefore, changes noticed in weather conditions (i.e. high 

temperature, drought etc.) recently observed in areas of the 

country (SA) such as Cape Town known for cold weather, to 
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experience high temperatures (i.e. temperatures of 35
o
 C) which 

is favorable cassava growth, could lead to pests propagation as 

well as hinder the cultivation of such crop for industrial purpose 

such as energy production. 

B. Land availability 

As a semi-arid country, south Africa sections of land are 

covered by desert while, others are constitute of mountains that 

are mostly rocky mountains thus, hostile for agricultural 

activity in general and cassava production in particular. 

According to [16], only 12% of the country’s land is suitable for 

crops production. Thus, from the 12%, only 3% is considered 

fertile land. Furthermore, nearly (69%) of the country’s (South 

Africa) land is appropriate and available for livestock farming 

and grazing [16].   

C. Lack of markets 

Cassava (Manhiot esculenta Crantz) is highly cultivated in 

many countries in Africa, Asia and Latin America for 

self-nourishment and energy production. However, the cultivar 

is unknown to the majority of South African community-thus, 

leading to the lack of markets. For example, during our visit to 

Mbizana for cassava’s stems collection, the only lady (Mam 

Mhlongo) who is cultivating the cultivar, stressed about the 

lack of awareness on cassava nutritional values from the South 

African community in general. Therefore, we understood that a 

lack of awareness from the community constitutes an obstacle 

for the introduction of the cultivar within those community 

thus, leads to the lack of markets to sell the cultivated product. 

 

CASE STUDY: First report of mealybug infestations of 

cassava in Cape Town. 

 

Cassava stems were collected from Bizana in the Eastern Cape 

province of South Africa for a research on a possible cassava 

cultivation in Cape Town in particular. After few weeks of 

plants growth in a Glass/Greenhouse, there were pests 

(mealybug, red spider mites) infestations of the young plants. 

III. MATERIAL AND METHODS 

A. Cassava growth 

    cassava (Manhiot esculenta Crantz) stems were obtained in 

Mbizana, a town situated in the province of Eastern Cape 

(South Africa) with geographical coordinates (31.5667° S, 

29.4000° E). The stems of 7-10 cm long laid into plastic trays 

containing nursery matrices (mix soil). The plastic trays were 

placed in a glass/greenhouse at the Cape Peninsula University 

of Technology (CPUT). A glass/greenhouse had a regulated 

temperature from a heating fan ranging between 18-19°C at 

night and 23-25°C during the day while, a watering system 

irrigated the trays with cuttings three times a day for a duration 

of 3 to 4 weeks prior being moved to another section for more 

solar radiation. At the latest location young plants were 

irrigated twice daily at a rate of 2-3 minutes/sequence while the 

humidity was set at 40-60%.  

After fourteen weeks the plants were placed into 4kg plastic 

bags containing nursery matrices and moved to an empty 

glass/greenhouse while being irrigated twice a week coupled by 

a 3:2:1 NPK (nitrogen:phosphorous:potassium) fertilizer 

addition into soil. Finally, after 20 weeks of growth plants were 

then moved into10kg bags. 

 

 

 
                  (i)                                          (ii) 

 
                    (iii)                                            (iv) 

Fig. 1: plants growth Stages (i): cuttings in the plastic trays, (ii)- 

plants shoot of 2-3 weeks, (iii)- young plants in 4kg bags, (iv)- 

plants in 10 kg bags 

 

B. Insects/pests invasion  

Cassava crops cultivated in the CPUT glass/green houses were 

invaded by pests such as; Mealybug (Phenacoccus manihoti) 

and red spider mites (Tetranychus urticae) (Figure 2). Pests 

invasion was noticed from 4 weeks of plants growth onward. 

Mealybugs presence was characterized by the presence of 

woolly white/creamy (with pink stains) drops like or eggs 

around on the apex (extreme soft) part of the plants. Few days 

later, individual mealybugs were separated from a woolly pack 

of eggs (Figure 2 (i)). While, the insects attack on plants was 

characterized by a distortion of a stem a shrinking of plants 

leaves (Figure 2). 
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     (i)                     (ii)  

 

Fig. 2: Mealybug (Phenacoccus manihoti) eggs, babies and 

adults on young cassava plant (i), adults mealybug the upper 

part of a cassava plant (ii). 

 

    Additionally, red spider mites (Tetranychus urticae) attacks 

on plants were also observed. Thus, the insects attacks were 

manifest on plants from 3- 17 weeks even above. The attacks 

were characterised by the presence of yellow and pink spots on 

the cassava leaves (Figure 3 (i). While, a careful observation of 

the plants revealed a presence of fine spider web between plants 

leaves with a high concentration of the webs on the plant’s 

apex.  

    Whereas, few days after the attacks, one could observe a 

complete change in plant leaves color (from green, tan and  

brown), with the latter indicating a complete dryness of the 

leaves which will be followed by the plants (Figure 3 (ii).   

  

  
                       (i)                                            (ii) 

Fig. 3: Red spider mites (Tetranychus urticae) attack on 

cassava plants (i) and (ii) 

C. Insects/pests Control 

    An attempt to stop/control a negative effect of pest’s 

invasion on plants by cutting to infected upper part of plants 

was unsuccessful, as nearly 4-7 days later a newly formed shoot 

had the same infestation characteristics (distorted stem and 

shrinking leaves) Figure 2 (iii).  While, the unexpected 

presence of a natural control; mealybug predator (figure 2 (iv) 

did not bring any relieve due to the magnitude of mealybug 

invasion.   

    Whereas, to mitigate pests attacks, plants were subjected to 

Oleum treatment. A 5 mL of Oleum was diluted into 500 mL of 

water. The content was mixed by shaking and spread on plants 

twice a week. However, the treatment which seems to slow the 

spread of pest attacks during the first two to three months seems 

unsuccessful during the remaining duration of the study. 

 

 
                         (i)                                          (ii) 

Fig. 4: Distorted new cassava shoot (i), Mealybug predator 

(Cermatulus nasalis) (ii) 

IV. CONCLUSION 

In Conclusion, we can say that a cassava cultivation in South 

Africa at large scale both for community consumption and 

energy production, will requires a combined effort from all 

stakeholders i.e. scientists, government, and the community to 

overcome the above mentioned challenges.  
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