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ABSTRACT: Domestication and mass rearing of a hundred O. owariensis larvae aimed at commercialization 

of the harvested larvae to the consuming populace was carried out in the Biological Sciences laboratory of Niger 

Delta University, Bayelsa State using five formulated feed media constituted with palm tissues as substrate while 

twenty first instar larvae were reared on each diet for a period of twenty weeks. The dietary treatments included 

hundred grams (100g) of raphia palm tissues mixed with 30g respectively of ripe banana (Musa sapientum) (PB), 

peeled ripe orange fruit (Citrus sinensis) (PO), crushed carrot (Daucus carota) (PC), ripe pawpaw fruit (Carica 

papaya) (PP) and palm wine (PW) to form moist brown to black paste as the basic diets in different rearing jars. The 

felled raphia palm trunk (PT) was taken to the laboratory as the sixth feed medium and the positive control. Feeds 

were discarded and renewed weekly. Growth pattern of reared O. owariensis larvae was a gradual and continuous 

process in the entire feed media with mean weight values of 24.70±0.24g palm trunk (PT), 20.78±0.47g palm wine 

(PW), 15.89± 0.61g banana fruit (PB), 12.67±1.19g orange fruit (PO), 11.43±1.13g pawpaw fruit (PP) and 

10.09±1.10g carrot (PC) respectively. The mass rearing exercise was successful recording a total of 83.3% survival 

and 16.7% mortality of larvae. Feed media PT and PW recorded a 100% survival of larvae. PB, PO, PP and PC 

larvae had similar rate of growth and weight increase with 80% survival and 20% mortality respectively, while PC 

gave 60% survival and 40% mortality of reared larvae. One way ANOVA, showed significant difference (p<0.001) 

in weights of larvae reared in the different treatments. Hence the clarion call for mass rearing and domestication of 

the grubs of the beetle O. owariensis specie by utilizing affordable plant products, readily and locally available. 

      Keywords: Oryctes owariensis, Larvae, Mass rearing, Feed media, Palm tissue, Dietary treatments, Entomophagy. 

 

1. INTRODUCTION 
The study and practice of eating insects as food by man is called entomophagy and cannot be over 

emphasized. Oryctes owariensis is one of the edible species of Oryctes beetle and is most acceptable as 

food insect in Nigeria especially in the Niger Delta area. The larval stage is sold as a form of trade among 

the Izon tribe of Nigeria with particular emphasis to Bayelsa, Rivers and Delta States respectively where 

they are prepared and sold on sticks along market places, streets, parks and high ways and fondly called 

“Bayelsa Suya” [1]. All the larval stages are destructive to Raphia and Oil palms. O. owariensis specie are 

known to attack these palms by entering through any cut at the frond during primary activities of man 

such as wine tapping, thereby destroying the inflorescence of the palms, eating deep into the pith of the 

palms, feeding on tissue juices degenerating them into dark brownish mass. The larvae bore into the 

crown of the palms forming V-cuts in the fronds. The attack on palms, also provide entry points for lethal 

secondary infestation by Rhynchophorus phoenicis and other pathogens [2].  

O. owariensis grubs are commonly called and known as Bayelsa suya and are accepted as special 

treat and delicacy among the people of Bayelsa State. All the life stages of O. owariensis are eaten as food 

but the larvae from the second instar stage are widely accepted by all and sundry: men, women, youths 

and children alike. The grubs are processed by frying them in their own fat and used in garri drinking, 

eating of farina (kpokpo garri) drinking of beer, palm wine and other softs. Grubs are widely used in jellof 

rice preparation, pepper soup and even for cooking stew (Ukoroije and Bobmanuel, Niger Delta 

University, Bayelsa State, Nigeria). The grubs are believed to rid the chest of hangovers due excessive 
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intake of alcohol. Most people prefer eating the grub raw, with the claim that it contains relatively high 

content of water and low in oil thus does not aggravate malaria symptoms in sufferers.  It is also a belief 

amongst the people that expectant mothers are liable to give birth to healthy and chubby looking babies 

when they eat these grubs (Ukoroije and Bobmanuel, Niger Delta University, Bayelsa State, Nigeria). Its 

importance as real protein supplement cannot be over emphasized.  Hence, the need for domestication and 

mass rearing of the larval stages of this specie rather than relying on harvesting natural populations from 

the wild. Owing to this truth, this study was necessitated.  
 

2. MATERIALS AND METHODS  

2.1. Study Setting 
This study was carried out in the laboratory of the Biological Sciences department of Niger Delta 

University, Bayelsa state. 

 

2.2. Collection of Stock 
The same age larvae of O. owariensis beetle used in the study were obtained from the eggs that 

hatched in the laboratory. A total of one hundred first instar larvae, (with 20 representing each feed 

medium) upon hatching from eggs after an incubation period of 12-14 days were reared using five feed 

media which were prepared using raphia palm piths as the substrate. Employing the methodology of [3, 

4], body weights of larvae were taken before the rearing process while growth rate to ascertain level of 

growth was monitored weekly as the larvae had their weights measured. Also, the feeds were discarded 

and renewed on weekly basis. The larvae were reared singly in separate rectangular rearing jars measuring 

8 by 14cm covered with vent nettings and perforated plastic lids containing adequate amount of 

formulated feeds/ diets ranging from ripe banana fruit (Musa sapientum), ripe orange fruit (Citrus 

sinensis), ripe pawpaw fruit (Carica papaya), crushed carrot (Daucus carota) and palm wine, while palm 

tissue formed the base of the substrate. Raphia palm trunk (PT) was felled and taken to the laboratory for 

use as the sixth feed medium and as positive control. The trunk was wrapped round with netting and 

sprinkled with water on daily basis to avoid drying up. 
 

2.3. Feed Formulation 
Adopting the method used by [6], 100g each of palm tissues were mixed separately with 30g of ripe 

banana fruit (PB), 30g of ripe peeled orange fruit (PO), 30g of crushed carrot (PC), 30g of pawpaw fruit 

(PP) and 30g of palm wine (PPW) to form moist paste in different rearing jars as the basic rearing diets. A 

total of five diets were used for the exercise while the felled palm trunk (PT) was used as the sixth feed 

medium and as positive control. Feeds were discarded and renewed on weekly basis for a period of 20 

weeks. 

 

2.4. Growth Pattern and Weight Increase of Larvae 
Monitoring of the growth pattern of the larvae was done by measuring electronically the weights of 

the larvae weekly as prescribed by [6]. The rearing, observation and monitoring was done for a period of 

twenty weeks as larvae became fully grown for harvest.  

 

2.5. Survival and Mortality of Larvae 
The number of survivors and deaths of reared larvae from each medium was counted and recorded 

on weekly basis [1, 3]. 

 

2.6. Statistical Analysis 
SPSS version 16 was used for statistical analysis. One way Anova was used for significant 

differences and Turkey test for multiple comparisons. Graphs were plotted using Microsoft excel. 

 

3. RESULTS AND DISCUSSION 
A total of one hundred (100) first instar larvae were reared in captivity using different constituted 

feed media. Growth pattern of reared O. owariensis larvae was a gradual process from the entire feed 

media. The larvae took a period of 20 weeks to attain the weight of harvest (15-20g) as third larval instar. 

The palm trunk (PT), palm wine (PW), banana fruit (PB), orange fruit (PO), pawpaw fruit (PP) and  carrot 

(PC) feed media all proved successful with low mortality and higher number of survivors with mean 
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weight values of 24.70g, 20.78g, 15.89g, 12.67g, 11.43g and 10.09g respectively with the palm trunk been 

the most successful (Figure 1). 

Using one way analysis of variance, there was significant difference (p<0.001) in weights of larvae 

reared in the different feed treatments. Larvae reared in feed media PB, PO, PP and PC had similar rate of 

weight increase while diets PT recorded the highest weight increase seconded by PW. 

Turkey test of multiple comparison, showed significant similarity in the mean weights of larvae 

reared in the different feed media (p<0.001). 

 
Figure 1: Graphical representation of weight increase variation effect with time for the larvae of O. owariensis 

beetle reared in the various feed media 

 
       Source: Authors 

 
A total of 100 (83.33%) out of 120 larvae reared were survivors in all feed media during the rearing 

process (Figure 2). All the test larvae (20 each) reared in the palm trunk  (PT) and  palm wine constituted 

diet (PW) survived amounting to about 16.67 (20%) respectively. Also, 16 larvae in each of the feed 

medium banana (PB), orange (PO) and pawpaw (PP) recorded 13.33 (16%) survival respectively while 10 

larvae representing 8.33 (12%) survived on carrot diet (PC) as seen on figure 2 below. One way Anova 

using Kruskal-Wallis test showed there was significant difference among the different feed media 

regarding number of larval deaths and survivors per week per diet at p<0.001 probability level. 

 
Figure 2: Chart showing the total number of larvae that survived in each feed medium at the end of the mass rearing 

exercise. 

 
       Source: Authors 

 

0

5

10

15

20

25

30

W
ei

g
h

t 
in

cr
ea

se
 (

cm
) 

Number of weeks 

Palm trunk(PT)

Palmwine(PW)

Banana(PB)

Orange(PO)

Pawpaw(PW)

Carrot(PC)

16.67 

16.67 

13.33 

13.33 

13.33 

10 Palm trunk(PT)

Palm wine(PW)

Banana(PB)

Orange(PO)

Pawpaw(PP)

Carrot(PC)



Noble International Journal of Scientific Research 

 
106 

A total of 20 (16.67%) larvae were recorded dead in all feed media during the rearing process 

(Figure 3). All the test larvae reared in the palm trunk (PT) and palm wine constituted diet (PW) recorded 

no deaths (0.00%) respectively. Also, those reared in the feed media banana (PB), orange (PO) and 

pawpaw (PP) recorded 4 deaths each 3.33(20%) while carrot diet (PC) had 8 deaths 6.67 (40%) as seen on 

fig 3 below. However, all the feed media recorded success in the mass rearing study. 

 
Figure 3: Chart showing the total number of dead larvae from the various feed media at the end of the mass rearing 

exercise. 

 
      Source: Authors 

 

The results of the mass/laboratory rearing of O. owariensis larvae showed that the diets PT and PW 

proved most effective followed by PB, PO and PP since they produced the biggest larvae in terms of total 

body weight and also exhibited fastest growth while PC recorded the slowest growth rate of larvae all 

within a period of 20 weeks. This result is in accordance with the decision of [5-8], who all demonstrated 

that Oryctes species larvae required duration of 20-24 weeks to attain maturity.  

There was a 100% survival of larvae reared in the control media pam trunk (PT) and then palm wine 

(PW). This is due to the provision of the natural habitat of the larvae by the raphia palm trunk. The newly 

hatched larvae used the starchy tissues of the trunk as food developing through two molts and three instars 

to become the fully matured final larval instar stage fitted for harvesting as earlier disclosed by [9]. The 

larvae were not limited by their environment with regards to feeding and tunneling in the palm trunk. 

They created various sizes of tunnels as they fed using their highly sclerotized mandibles and were able to 

crawl freely to feed on fresh tissues of the palm. The remarkable successes of the palm trunk and palm 

wine according to [10, 11] is attributed to the fact that the palm trunk (PT) provided the usual microbial 

flora (bacteria, yeast, fungi and other small arthropods) as well as biochemical factors that performed 

useful roles during the fermentation of the natural palm saps (PW) eaten by the beetles. [12, 13], reported 

that pam sap contained vitamin B12, pyridoxin, riboflavin, thiamin while, [14] included sucrose, protein, 

amino acids, alcohol and minerals and therefore a rich source of food nutrients.  According to [15] and 

[7], the differences in growth rate of the larvae can be attributed to difference in climatic and nutritional 

condition of the habitat. 

The feed media: banana, orange and pawpaw (PB, PO and PP) recorded 80% survival and the 

lowest death rate of 20% during the period of rearing. This result is in agreement with the reports of [16] 

and [17] that stated that bananas and oranges are most efficient for the rearing of Oryctes larvae. In the 

small rearing jars, the larval movements were restricted and larvae were prone to suffocation and 

subsequent death by resultant drop in temperature and high humidity, hence the number of recorded 

deaths. Deaths of larvae can also be traced to the rapid degradation of high carbohydrate content of the 

palm sap due to feeding activities of the larvae, thereby producing black fibrous mass which combine with 

the sap and water to form moisture in the rearing jars with resultant death of the larvae. This is also in 

alignment with the report of [3]. 

The line graphs showed that the larvae had continuous growth with regards to weight increase. This 

also is in conformity with earlier reports by [3, 18] who observed that growth in several insects are 
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evidenced by more or less continuous weight increase, whereas growth in the length and width of the rigid 

part of the cuticle are usually discontinuous. 

According to [6, 19], the food type eaten by an insect brought about appropriate digestive enzymes 

to digest the ingested food materials, thus since  the Oryctes larvae fed on the tissues of oil and raphia 

palms, their digestive enzymes could be carbohydrases (amylase), thus coping with the digestion of the 

palm tissues [10]. The fresh edible banana contained amylase, sucrose, protease and catalase and these 

serve as perfect substitute for the palm tissues. Banana also contains minerals and vitamins such as 

potassium, chlorine, sodium, phosphorus, magnesium, calcium, iron, manganese, copper and sulphur [13]. 

It also contains thiamine, pantothenic acid, riboflavin, carotene, niacin and ascorbic acid. Most of these 

minerals and vitamins are needed by the larvae in trace to large amounts, hence the success of the results 

obtained in the study.  

Orange contains large amount of vitamin C and high fiber content that is required by the beetles. It 

further contains vitamin A, B6, B9, thiamine, niacin, pantothenic acid, phosphorus, magnesium, 

manganese, selenium and calcium [20]. 

Pawpaw contains high amount of fiber, carbohydrates, sugar, protein, vitamin A and C needed for 

the growth of insects [10]. It also contains vitamin B1, B3 and B9, C, D, E, K, minerals, potassium, 

magnesium, antioxidants such as carotenoids especially lycopene in small to large  amount [21]. 

Carrot contains high amount of water, carbohydrates, sugar, protein, vitamin A needed for the 

growth and viability of most insects [22]. It also contains vitamin C, D, E, K, minerals, dietary fiber, 

sodium, manganese, phophorus, potassium, magnesium, proteins, fats, amino acids, niacin, folic acid and 

nicotinic acid in various quantities [23]. 

 

4. CONCLUSION 
The study showed that O. owariensis larvae can be successfully reared in captivity using every day 

fruits. Results also proved that the larvae had continuous growth with regards to weight increase as earlier 

reported by other authors who worked on other insects. 

 

5. RECOMMENDATION 
Owing to the remarkable level of success recorded in the study, we therefore recommend that O. 

owariensis beetle larvae be domesticated and mass reared for sales as food to the people of Bayelsa State 

and beyond who attach so much importance to the grubs. By so doing, market will be created for local 

farmers to farm the beetle for higher productivity, thus enhancing employment of labour. 
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