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ABSTRACT: 
  

 Maggot, housefly larva was grown on four substrates namely: poultry (layer) 
droppings, cattle dung, pig dung, and whole cattle blood. Poultry droppings produced 
maggots with the highest wet and dry weight, while the lowest weights were recorded 
for pig dung. The values ranged between 58.73g and 8.18g for wet weight and 12.79g 
and 2.97g for dry weight respectively. Proximate compositions of the maggots were 
determined using standard methods. Results indicate that the crude protein content 
of the maggots ranged from 55.4% in maggots grown on pig dung to 57.42% in 
maggots grown on cattle blood. The crude fibre contents ranged between 0.32% and 
0.21%. Maggots produced from pig dung and cattle blood recorded the highest ash 
content and the values were 11.09% and 11.20% respectively. Moisture content was 
highest (10.14%) for maggots produced from cattle dung. Fat content of the maggots 
produced from the different livestock wastes ranged between 21.06% and 22.66%. 
Significant differences (p<0.05) in the proximate composition of the maggots were 
only observed in the crude fiber, ash and moisture contents. The results from this 
study showed that the substrates used can produce substantial quantities of maggots 
with varying degrees of success.      
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INTRODUCTION 

 Feed is known to be the single most expensive 

factor in animal and aquaculture production of which 

protein is the feed constituent with the highest cost 

implications (Aniebo et al., 2008). Plant protein sources 

as alternative non-conventional protein have their 

limitations largely due to  the presence of secondary 

metabolites such as  alkaloids, glycosides, oxalic acids, 

phytates, protease inhibitors, haematoglutinin, saponins, 

cyanoglycosides and linamarin etc to mention a few.  

Plant protein sources have the advantage of low cost 

implications as well as rich nutrient levels (Sogbesan, 

2006, Sogbesan et al., 2006). These anti-nutritional 

factors negate growth and other physiological activities 

at higher inclusion levels (Oresegun and Alegbeleye, 

2001). Fish meal which is the guaranteed protein feed 

ingredient in animal diets and it costs as much as                

$2.1 per kilogram, approximately N300/kg which is 

about thrice the cost of soya bean meal and four times 

the cost of groundnut cake (GNC) (Aniebo et al., 2008). 

Consequently there is a drive to develop other protein 

sources too. Maggot meal has been reported to possess 

good nutritional value, cheaper and less tedious to 

produce than most other sources of animal protein. 

Housefly maggots have been used as protein ingredients 

in fish feeds (Aniebo et al., 2008), poultry feeds (Inaoka 

et al., 1999,  Adeniji, 2007, Hwangbo  et al., 2009) and 

crustaceans (Cao et al., 2012).  

 The housefly (Musca domestica Linnaeus 1758) 

is the most common fly species and belongs to the 

phylum Insect and order Diptera. The larval forms 

(maggots) of houseflies feed on decaying organic matter 

thereby giving them the ability to degrade wastes into 

valuable biomass that are nutrient (fat, protein etc) rich. 

Many studies (Akpodiete et al., 1993, Awoniyi and 

Aletor, 2002, Teguia 2005, Aniebo et al., 2008) have 

been conducted on the production of housefly biomass in 

simulated environments with a view in utilizing such as 

feed for farm animals.  

 Pig manure, wheat bran, cattle gut and rumen 

contents, fish guts and cattle blood are some of the 

substrates that have been reportedly used for the 

production of maggots (Viroje et al., 1988; Ekoue et al., 

2000; Aniebo et al., 2008; Ossey et al., 2012; Zhu et al., 

2012). However, there is a lacuna of information on the 

comparative advantage in quantity of production of these 

substrates. There is a dearth of information on the 

production potentials of different substrates for the 

production of maggots. 

This study is aimed at a comparative evaluation of;  

The quantity of maggots harvested from poultry 

droppings, pig dung, cattle dung and cattle blood, 

without any additional fly attractants and without 

absorbents, 

The proximate quality of the maggot so produced 

from these livestock wastes (substrates).  

 

MATERIALS AND METHODS 

 The experiment was carried out at the Teaching 

and Research Farm, Abia State University, Umuahia 

Location. The treatments consisted of 30 kg each of 

poultry droppings, cattle and pig dung; and congealed 

blood. These were replicated three times giving each 

replicate a weight of 10 kg and randomly placed in a 

roofed open space. The exposed substrates attracted 

houseflies which laid eggs that hatched into larva called 

maggots. Each substrate was sprinkled with half a liter of 

untreated borehole water for a period of four days to 

prevent desiccation.  

Harvesting 

 Harvesting was done on the 4th day using the 

sedimentation technique. Each replicate was mixed with 

7-10 liters of water and allowed to stand for 10 minutes 

to completely separate the maggots from the substrates. 

Upon mixing, the substrates sank while the maggots 

floated and were collected using a 3mm sieve. Harvested 

maggots were taken to the laboratory for weight 

measurements and chemical analyses. 
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Data Collection, Sample and Data Analysis 

 Maggots from each replicate were weighed to the 

nearest 0.1g when wet and then weighed after drying to a 

constant weight at 35oC in an oven using a digital 

weighing balance. Dried maggots from each treatment 

were blended into a smooth paste in a 3.8 L kitchen-type 

blender (Warning Products, New Hartford, CT) which 

was thoroughly cleaned and dried between samples. 

Triplicate determination was made for each treatment. 

Samples were analysed for crude protein (CP), crude 

fiber (CF), ash, nitrogen free extract (NFE), and moisture 

using methods described by AOAC (1995). All data were 

subjected to Analysis of Variance (ANOVA) using SPSS 

version 17 and differences in means were separated 

using Duncan’s Multiple Range Test (Duncan, 1955). 

 

RESULTS AND DISCUSSIONS  

 The wet and dry weights of maggots produced 

from the four different wastes are presented in Table 1. 

The result from this study shows that 1kg each of poultry 

manure, pig dung, cattle dung and congealed blood 

yielded a mean wet weight of 58.73, 8.18, 12.92 and 

21.77 g of maggot. Similarly, the dry weight of maggot 

yield from the 1kg of the four substrates were 12.7 g 

from poultry droppings, 2.97 g from pig dung, 4.18 from 

cattle dung and 7.79 g from congealed cattle blood. 

These results showed that there were significant 

differences (p>0.05) in the weights of maggots (wet and 

dry) produced from the wastes. The trend in the quantity 

of maggot production was as follows: Poultry droppings 

> Cattle blood > Cattle dung > Pig dung. Insects have 

been shown to exhibit marked preferences for particular 

substrates for oviposition (Zvereva and Zhemchuzhina, 

1988). Similarly, sites for oviposition can be influenced 

by many factors among which are moisture, nutritive 

value of the substrate and the presence or absence of an 

oviposition attractant. In this study poultry manure 

characterized by high ammonium levels produced the 

highest quantity of manure. (Pastor et al., 2011) have 

shown that ammonia, is an effective oviposition 

attractant.  

 The results obtained in this study compared 

favorably with some literature reports on maggot 

production (Akpodiete et al., 1993, Awoniyi and Aletor, 

2002). It is important to note that the quantities of 

maggot produced in this study were generally lower than 

those reported in Aniebo et al., (2008). Aniebo et al., 

(2008) used absorbent material namely wheat brain, rice 

dust and saw dust and these may have accounted for by 

the higher harvests of   maggots. These report however 

(Akpodiete et al., 1993, Awoniyi and Aletor, 2002, 

Aniebo et al., 2008) agree that the quantity of maggot 

produced was primarily dependent on the nature of the 

substrate. 

 Other factors such as moisture control and 

inadequate aeration of substrates may influence the 

quantity of maggot yield from the substrates (Calvert               

et al., 1971). Aniebo et al., 2008 reported that high 

density of substrates decreased aerobic conditions which 

could adversely affect the development and survival of 

both of eggs and hatched larvae.  

 Table 2 summarizes the proximate composition 

of maggots produced from the different livestock wastes.  

Crude protein content ranged between 55.54% in 

maggots produced from pig dung to 56.25% in maggots 

produced from poultry droppings and did not indicate 

any significant difference (p>0.05) amongst the various 
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Treatments 
Mean Yield (g)  

per Kg (N=3) 

  Wet Weight Dry Weight 

Poultry Droppings   58.730±0.34a  12.79±0.22a 

Pig dung   08.180±0.22d   02.97±0.17d 

Cattle dung   12.920±0.16c   04.18±0.52c 

Cattle Blood   21.770±0.31b   07.79±0.41b 

Table 1:  Weight of maggots produced from  

different livestock wastes 

Means in the same column with different superscripts 

are significantly different (p<0.05).  



 

 

substrates. The crude protein content of housefly 

maggots has been shown by various workers to vary 

between 40 and 60% (Inaoka et al., 1999, Heuzé and 

Tran; 2013). Hwangbo et al., (2009) recorded a protein 

content of 63.99% in maggots grown on chicken 

droppings sprinkled with powdered milk and sugar. 

Lower protein regimes of 45% - 48% were reported by 

Fasakin et al., (2003). It is possible that higher protein 

values in maggots may be attributed to the higher 

nutritional content of the substrate.  

 Table 2 also shows the ether extract content of 

maggots produced from various substrates. This 

parameter ranges from 27.06-22.66% and did not vary 

significantly (p>0.05) with the substrate type. Inaoka              

et al., (1999) recorded crude fat content of 20% in 

maggots while some other authors have reported a highly 

variable lipid contents ranging between 9-25% (Heuzé 

and Tran; 2013). The results of this study on the fat 

content of maggot produced from different substrates 

were in tandem with those of other authors. Drying 

methods (sun drying and oven drying) have been shown 

to influence the ratio of protein to fat ratio (Aniebo and 

Owen, 2010). Heuzé and Tran (2013) observed that fatty 

acid profiles of maggots are largely influenced by the 

substrates on which they are grown and this may account 

for the high variability in fat content reported by various 

authors (Inaoka et al., 1999, Hwangbo et al., 2009, 

Aniebo and Owen, 2010).  

 

 There were significant differences (p<0.05) in 

ash content of maggots reared on various substrates. Ash 

content of maggots reared on pig dung was 11.09% and 

those reared on cattle blood was 11.20%. These values 

were significantly lower (p<0.05) than the ash content of 

maggots reared on poultry manure (10.8%) and pig dung 

(11.09%). These results on ash content of maggots differ 

from a value of 2.74% reported for larvae of dung beetle 

(Aphodius rufipes) (Paiko et al., 2012) but are in tandem 

with those published by Hwangbo et al., (2009). Ash 

content is an indication of the mineral content of feed 

materials.  

 The crude fiber content of the maggots from all 

the substrates were all less than 1%. Similarly, there 

were significant differences in the crude fiber content. 

These low values indicate that maggot meal is not a good 

source of fiber. Similar low values ranging between 

0.16% for cattle blood and 0.61% for pig dung were 

recorded for nitrogen free extracts (NFE). There were no 

significant differences (p<0.05) in the values obtained 

for this parameter.  

 

CONCLUSION AND RECOMMENDATION 

 In this study, maggots of housefly larvae were 

grown on four substrates namely: poultry (layer) 

droppings, cattle dung, pig dung, and whole cattle blood 

in a roofed open space. The findings from this 

experiment showed that poultry droppings produced 

maggots with the highest wet and dry weights and this 
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  Treatments 

Parameters Poultry droppings Pig dung Cattle Dung Cattle Blood 

Crude Protein 56.25±0.21a    55.54± 0.15a  56.00a± 0.00 57.42a±0.00 

Crude fibre 00.32±0.08a    00.26±0.05ab   00.21± 0.01b   00.29±0.06ab 

Ash 10.80±0.17b   11.09±0.15a  10.90± 0.12b 11.20±0.11a 

Ether Extract 22.32±0.09a   22.64±0.07a  22.66± 0.21a 21.06±0.19a 

Nitrogen Free Extract 00.17±0.04a   00.61±0.07a  00.07± 0.01a 00.16±0.07a 

Moisture content 10.12±0.11b   09.84±0.12b 10.14± 0.21a 09.86±0.16b 

Table 2:  Proximate composition of maggots produced from different livestock wastes  

* abc: Means along the same row with different superscripts are significant (p<0.05).  



result may be due to the presence of ammonia in poultry 

dropping. This study further strengthens the observation 

that the quantity of maggot produced by a substrate is 

primarily dependent on the nature of the substrate. 

 With the exception of the crude protein and fat 

contents, the ash, nitrogen free extract and moisture 

composition were affected by the type of substrate used 

in the study. The protein content in the maggots 

produced from poultry (layer) droppings, cattle dung, pig 

dung, and whole cattle blood were comparable to 

literature reports on maggots grown on other substrates. 

The high protein content in the maggots would greatly 

encourage and promote livestock production and fish 

production bringing about economic affordability of the 

much needed animal protein. The results also show that 

maggot meal is not a good source of fiber. This study 

also further strengthens the role of maggots in 

biodegradation of livestock/animal wastes and its 

importance in the management of wastes in the industry. 

In all, this work has provided vital information on the 

chemical composition of maggot meal which would 

facilitate its incorporation into animal and fish feeds.    

 

REFERENCES 

Adeniji AA. 2007. Effects of replacing groundnut cake 

with maggot meal in the diet of broilers. Int. J. Poult. 

Sci., 6 (11): 822-825. 

 

Akpodiete OJ, Ologhobo AD and Oluyemi JO. 1993. 

The production and nutritive value of maggot meal from 

larvae and pupal in three substrates of poultry droppings. 

Report to the Dept of Animal Science, University of 

Ibadan, Nigeria. 

 

Aniebo AO, Erondu ES and Owen OJ. 2008. 

Proximate composition of housefly larva (Musca 

domestica) meal generated from mixture of cattle blood 

and wheat bran. Livestock Research for Rural 

Development. 20 (12):1-5. 

 

Aniebo AO and Owen OJ. 2010. Effects of Age and 

Method of Drying on the Proximate Composition of 

Housefly Larvae (Musca domestica Linnaeus) Meal 

(HFLM). Pakistan Journal of Nutrition 9 (5): 485-487, 

2010. 

 

AOAC. 1995. Official Methods of analysis AOAC, 

International, P. Cunniff Sixteenth edition, Vol. II 

Chapter 49, 1-49. Arlington, Virginia, United States.  

 

Awoniyi  TAM and Aletor VA. 2002. Proc. 29th Ann. 

Cont. Nig. Soc. of Anim. Prod. NSAP. March 17-21 

2002. Fed- University of Tech. Akure, Nigeria. 170-173. 

 

Calvert CC, Martins RD and Eby HJ. 1971. Housefly 

pupae as food for poultry. Journal of Economic 

Entomology. 62(1): 939. 

 

Cao JunMing, Yan Jing, Huang YanHua,  Wang 

GuoXia, Zhang RongBin, Chen XiaoYing, Wen 

YuanHong, Zhou TingTing. 2012. Effects of 

replacement of fish meal with housefly maggot meal on 

growth performance, antioxidant and non-specific 

immune indexes of juvenile Litopenaeus vannamei.                

J. Fish. China, 36 (4): 529-537. 

 

Duncan DB. 1955. Multiple range and multiple F tests. 

Biometrics, 11: 1-42. 

 

Ekoue SE and Hadzi YA. 2000. Maggots production as 

proteins source for young poultry in Togo - Preliminary 

observations. Tropicultura, 18 (4): 212–214. 

 

Fasakin EA, Balogun AM and Ajayi OO. 2003. 

Evaluation of full-fat and defatted maggot meals in the 

feeding of clariid catfish Clarias gariepinus fingerlings. 

Aquaculture Research. 34(9): 733-738.  

 

Heuzé V and Tran G.  2013. Housefly maggot meal. 

Feedipedia.org. A programme by INRA, CIRAD, AFZ 

and FAO. http://www.feedipedia.org/node/671. 

 

 

Anene et al., 2013              

Journal of Research in Biology (2013) 3(6): 1060-1065                                                                                             1064 

http://www.feedipedia.org/user/3
http://www.feedipedia.org/user/4
http://www.feedipedia.org/node/671


 

 

Hwangbo J, Hong EC, Jang A, Kang HK, Oh JS, 

Kim BW and Park BS. 2009. Utilization of house fly–

maggots a feed supplement in the production of broiler 

chickens. Journal of Environmental Biology. 30(4): 609 -

614.   

 

Inaoka T, Okubo G, Yokota M, Takemasa M. 1999. 

Nutritive Value of House Fly Larvae and Pupae Fed on 

Chicken Feces as Food Source for Poultry. J. Poult. Sci., 

36 (3): 174-180. 

 

Oresegun A and Alegbeleye WO. 2002. Serum and 

Tissue Thiocyanate concentration in Tilapia 

(Oreochromis niloticus) Fed Cassava Peel Based Diets 

supplemented with DL – Methionine. Journal of 

Aquaculture in the Tropics.17(2): 93-100. 

 

Ossey YB, Koumi AR, Koffi KM, Atse BC, Kouame 

LP. 2012. Use of soybean, bovine brain and maggot as 

sources of dietary protein in larval Heterobranchus 

longifilis (Valenciennes, 1840). J. Anim. Plant Sci., 15 

(1): 2099-2108. 

 

Paiko YB, Dauda BEN, Salau RB and Jacob JO. 

2012. Preliminary Data On The Nutritional Potentials of 

The Larvae Of Edible Dung Beetle Consumed In Paikoro 

Local Government Area Of Niger State, Nigeria. 

Continental J. Food Science and Technology 6(2):38- 42. 

 

Pastor B, Čičková H, Kozánek M, Martínez-Sánchez 

A, Takáč P and Rojo S. 2011. Effect of the size of the 

pupae, adult diet, oviposition substrate and adult 

population density on egg production in Musca 

domestica (Diptera: Muscidae). Eur. J. Entomol., 108 

(4): 587–596. 

 

Sogbesan OA. 2006. Effects of different organic 

substrates on growth and survival of long winged termite 

(Macrotermes subhyabrius) under laboratory conditions. 

Afr. J. Gen. Agric., 2(2): 37-44. 

 

 

Sogbesan AO, Ajuonu N, Musa BO, Adewole AM. 

2006. Harvesting techniques and evaluation of maggot 

meal as animal dietary protein source for ‘Heteoclarias’ 

in outdoor concrete tanks. World J. Agric. Sci., 2 (4): 

394-402. 

 

Teguia A and Beynen AC. 2005. Alternative feedstuffs 

for broilers in Cameroon. Livestock Research for               

Rural Development 17 (3). http://www.lrrd.org/lrrd17/3/

tegu17034.htm. 

 

Viroje W and Malin S. 1989. Effects of fly larval meal 

grown on pig manure as a source of protein in early 

weaned pig diets. Thurakit Ahan Sat, 6 (21): 25-31. 

 

Zhu FX, Wang WP, Hong CL, Feng MG, Xue ZY, 

Chen XY, Yao YL, Yu M. 2012. Rapid production of 

maggots as feed supplement and organic fertilizer by the 

two-stage composting of pig manure. Biores. Technol., 

116: 485–491. 

 

Zvereva EL and  Zhemchuzhina AA. 1988. On some 

factors influencing the Musca domestica L. fecundity.  

MedskayaParazitol. 58: 27–30 [in Russian]. 

Anene et al., 2013              

1065                       Journal of Research in Biology (2013) 3(6): 1060-1065                                                                                                                                

Submit your articles online at www.jresearchbiology.com 
 

Advantages 

Easy online submission 
Complete Peer review 
Affordable Charges 
Quick processing 
Extensive indexing 
You retain your copyright  

 
   submit@jresearchbiology.com 
       

   www.jresearchbiology.com/Submit.php. 

http://www.lrrd.org/lrrd17/3/tegu17034.htm
http://www.lrrd.org/lrrd17/3/tegu17034.htm

