
 

 

Research Journal of Agriculture and Environmental Management Vol. 9(5), pp. 058-065, December, 2020 

Available online at http://www.apexjournal.org 

ISSN 2315-8719© 2020 Apex Journal International 

 

 

 

 

Full Length Research 

 

Investigation of the Suitability of Animal Faeces and 
Printing Papers as Alternative Food for the Giant 

African Land Snail, Archachatina marginata (Swainson) 
 

1Okafor-Elenwo, E.J., *2Izevbuwa, O.E. 
 

1,2Department of Biological Science, College of Natural and Applied Sciences, Igbinedion University, Okada.  
Email: osazee.izevbuwa@iuokada.edu.ng 

 
Accepted 5 December, 2020; Published 18 December, 2020 

 
The usefulness of papers and animal faeces as alternative feed for Archachatina marginata was 
investigated.  A.  marginata numbering twenty were sourced from the wild. Ten of them were fed with 
papers of different qualities (A-4 Print paper, Newspaper and Carton) and animal faeces (Cattle, Chicken, 
goat and Albino rat). The other ten snails(controls) were fed with normal food stuffs such as plantain 
leaves, chicken mash, potatoes leaves, bananas, lettuce, tomatoes, orange and oil palm fruits. Each snail 
was fed daily with 10 grams of the specified food, between 6.30pm and7.00 pm. The initial weights of both 
groups ranged from 153. 2g to 171.0 gram for the experimental snails while it was 168.3 to 174.4 grams 
for the controls. Within the first two weeks, the snails ate up to 74.2% of the A-4 papers and less than 
40% of the other papers. Toilet roll was the least (3.7%) paper material consumed. In terms of animal 
faeces, the percentage of cattle faeces was 50%, while others were 23.7% for goat’s faeces, 14.6% for 
chicken’s faeces and 8.9% for rat’s faeces. Similar pattern was observed from week 4 to week 8.  The bi-
weekly quantification of the amount of food consumed by the control snails shows consistency in both 
the quantity of food consumed, as well as the type. In general, chicken mash, printing papers and cattle 
waste (for the experimental group) were very highly consumed than the other food items.  Increase in 
weight was much slower in the experimental snails than in the controls though they both consumed large 
quantities of the food materials. 
 
Key words: Archachatina marginata, printing papers, animal faeces, alternative food. 

 
 
INTRODUCTION 
 
We observed in a previous study, that when food items 
were placed on a paper and given to the snails in their 
pens, the snails consume both the food and the papers 
and produce white coloured faeces, plate 1. On another 
occasion, papers were placed on the wire gauze covering 
the snail’s pen and paw paw leaf on another pen. The 
papers were eaten while the pawpaw leaves were not 
eaten. Plates 2(a) and 2(b). It is however safe to believe 
that the snails desired the papers as palatable food 
materials and not as a result of lack of food. It has also 
been observed that A. marginata consumes faecal 
droppings of other animals as well as their own faeces. 
record that snails also feed on the excreters of other 
animals including their own faeces(Brogan, 2016; Aaron, 

2020). This feeding behavior is presently investigated. In 
the giant African land snail to ascertain their usefulness as 
feeding materials when the natural foods are not readily 
available.  

Archachatina marginata (Swainson, 1821) is an 
extremely beneficial member of the molluscan group of 
animals to man. From the nutritional view point it is obvious 
that snails are nutrient packed (Ademolu, 2005; Gouveia 
et al, 2011; Thomas, 2013;Vukašinovi´c-Peši´ et al, 2020 
). It contains less fats (about 2.4%), 80% water, 15% 
protein and essential minerals and vitamins such as 
calcium, iron, selenium, magnesium and are a rich source 
of vitamins E, A, K and B12() Every part of the snail is 
useful to man and the environment. The nutritional  
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Plate 1. Fecal droppings from A. marginata after feeding on white paper. 

 

 
 
Plate 2a. Remnant of paper placed on the pen to create shade. (Arrow points at the head of A. marginata feeding on 
the paper). 
 
Plate 2b. Pawpaw leaf placed on top of a pen as in 2a (The leaves were not eaten by the snails). 
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analysis if the snails foot shows that it nutrient packed. The 
shell plays a direct protective function for the snail. They 
are also used in the cosmetic and paper industries to make 
beauty powders and as fillers to harness the paper quality 
respectively. Crushed shells of molluscs is a source of 
calcium for the snails.  

The mucous secreted by the snail called mucin (slime) 
has many useful properties. It contains acid facilitates the 
production of collagen which nourishes the skin among 
others(Harti et al, 2016; Pitt, 2019). The foot is rich in 
essential proteins, minerals and fatty acids (Su et al 2004; 
USAID, 2006; Cobbinah et a, 2008). The processing of 
snail before consumption which involve shelling, removal 
of the slime and washing is edible and cooking is both easy 
and exciting. However, this may be quite challenging to 
most people (Nyoagbe, 2016) and highly proteinous while 
the faeces is useful as manure for crops. 

Snails feed majorly on plant materials with complex 
carbohydrates and other nutrients from where they derive 
nutriments such as calcium, fiber, glycoproteins, 
antioxidants, glucose and fatty acids (Nwadukwe, 2000; 
Thompson 2005; Okoye et al, 2009; Ozumba et al, 2009; 
Okafor-Elenwo et al 2020a). Their digestive system is 
highly specialized with specialized enzyme system 
capable of breaking down their food materials for proper 
absorption. Cellulose and other complex carbohydrates 
and protein are present in plants (Channey, 2003; Gülnur 
and Gamze, 2018). Papers are made from plants and most 
of the excreters of herbivorous animals contain plant 
materials The breakdown of complex plant materials is 
possible when aided by microorganism in symbiotic 
relationship with plant feeders(Down,1992) Research on 
the digestive capabilities of snails has shown that snails 
can digest cellulose and extract the nutrients. 
 
 
MATERIALS AND METHODS. 
 
Sample Collection  
Twenty healthy Archachatina marginata collected from the 
wild were separated into two groups of ten snails each, 
identified as experimental snails and the controls 
respectively. They were placed in separate pens and fed 
daily with 10 grams of the specified food materials. Water 
was always made available to the snails in a small flat 
plate. 
 
WEIGHT MEASUREMENTS. 
 
Weights of the snails were measured before sending them 
to their various pens. Each snail was for identified with a 
number and weighed using a digital weighing balance 
(CAMRY) of capacity, 0.1g to 40kg. The initial weights of 
both groups ranged from 153. 2g to 171. 0g for the 
experimental snails while it was 168.3 to 174.4 for the 
controls. This was repeated every week for 8 weeks.  

 
 
 
 
Weights of the snails were taken and analyzed statistically 
to get the average weight for each week.  The food 
materials given to the snails were weighed to obtain 10 
grams before administering to them. Also the remaining 
food materials from the previous meal were measured to 
know the quantity consumed.  
 
FOOD MATERIALS FOR THE SNAILS. 
 
The experimental snails were fed with papers of different 
types including, writing paper, newspaper and carton in 
addition to the faeces of animals such as cattle, chickens, 
goat and albino rats. The other snails (controls), were fed 
with familiar food stuffs such as plantain leaves, chicken 
mash, potatoes leaves, bananas, lettuce, tomatoes, 
orange and oil palm fruits. The snails were fed once a day 
between 6.30 pm and 7.00pm with 10 grams of the food 
type. 
 
 
RESULTS. 
 
Archachatina marginata consumed most of the paper 
types and animal excreters fed them in this study.  The 
snails consumed 103.78 grams of writing papers out of 140 
grams in the first two weeks and subsequently, the quantity 
increased. The consumption of other papers such as, 
newspaper, carton and toilet roll was comparatively very 
slow. The percentage of food consumed by the 
experimental snails is shown in figure 1. Only the cattle 
dung, was eaten up to half of the quantity given to them. 
The rate of consumption of the other excreters was very 
low.  

The snails fed with normal diet had many choice food 
materials to eat. This was observed, Much of the food 
items such as orange, fresh tomato, lettuse chicken mash 
and bananas were consumed by the snails compared to 
oil palm fruit, plantain leaves and potato leaves. The 
percentage of each food material consumed from week 2 
to week 8 is shown in figure 2. The bi-weekly quantification 
of the amount of food consumed by the control snails 
shows consistency in both the quantity of food consumed, 
as well as the type. Chicken mash was highly consumed 
than the other feeds, with a percentage of >90%, figure 2.  
The comparison of the average quantity of food eaten by 
the snails for eight weeks was shown in figure 3. The same 
amount of food was given to the snails and quantified bi-
weekly. The controls consumed most of their food in all the 
weeks more than the experimental snails.  

The effects of food on the weight of both snail groups 
were observed in figures 4 and 5. Increase in weight was 
occurred in the snails fed with papers/ animal faeces, as 
well as those fed with normal food stuffs. Comparatively, 
the average weights of the snails that received normal food 
materials(controls) were slightly higher than the weights of  
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Figure 1. Percentage of animal faeces consumed. 

 
 

 

 
Figure 2. Percentage of food materials consumed by the control snails 

 
 
some of their counterparts. The increase in weight was 
more pronounced in SN2, SN3, SN5, SN6, SN7, and snail 
10. Others are SN 12, SN13 and SN16 and; SN19(SN- 
Snails).   
 
 
DISCUSSION. 
 
All the materials provided as food to the snails in this study 
was tolerated. The snails remained active and alert 
throughout the study period. The use of papers, such as 

writing papers, newspapers etc ., as food for snails 
especially, Archachatina marginata was reported in the 
present study. The feeding of snails with papers in this 
study was as a result of observations made from 
preliminary study, in which papers were eaten by the snails 
in preference to the main food items given to them.  
 The diet of snails is predominantly plant and research has 
noted that they can digest complex carbohydrates such as 
cellulose and other nutrients from plants using their 
digestive system (Mudasir etal, 2017; Okafor-Elenwo, E. 
J. and Imade, O. S. 2019.). Their digestive system is highly  
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Figure 3. Quantity of food consumed in 8weeks. WK= Week 

 
 

 

 
Figure 4. Average weight of each experimental snail from week I to week 8 SN=Snail 

 
 
specialized with specialized enzyme system and 
endosymbionts capable of breaking down their food 
materials for proper absorption (Dowd, 1992). As noted by 
Weel, (1961), the enzymes include, amylase, maltase, 
saccharase, lichenase, inulase, xylase, cellulases, 
hemicellulases, chitinase e.t.c. Mudasir et al, (2017), 
analyzed gut microorganisms of snails, some of which are 
C. gillenii, B. agrestis, B. noackiae and E. malodoratus. 
These microbiotas, reportedly possess complicated 
enzyme system referred to as cellulosome. The later 

consists of three enzyme types known as is exo‐β‐1, 4‐
glucanases (EC 3.2.1.91), endo‐β‐1, 4‐glucanases 
(EC3.2.1.4) and β‐1, 4‐glucosidase (EC 3.2.1.21) in 
addition to many cofactors. With the complex enzyme 
system and special digestive structures, the snail can 
digest cellulose in plant -based products and extract 
carbohydrates for energy.  

Certain animal groups notably feed on materials 
containing cellulose such as papers and faeces (Nichols et 
al, 2008; Kagan, 2008Schreuder, 2013; Pareec,2020).  
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Figure 5. Average weight of each control snail from week 1 to week 8 SN= Snail. 

 
 
Eating of papers(xylophagia) of different types, is termed 
abnormal or a form of eating disorder (pica) in humans 
(Gowder, 2014; Mahesh, 2014;). In some animal groups 
such as insects (termites, cockroaches etc.); mammals 
(rabbits, cattle, elephants, hares, guinea pigs, etc.) that 
can digest papers, it is a normal feeding habit (Stolt, 2019). 
Paper consist of cellulose which is one of the insoluble 
compounds found in plants and may be of benefit to 
animals that can digest them (MacFadden et al, 1996; 
Tarcpea et al 1999; Boqunie-Zablogka et al, 2019; Garde, 
2016; IFPC, 2020). 

Papers may be chemically embedded and coloured 
during processing, thus producing toxic effects (Kagan, 
2008; Mertoğlu-Elmas, and Çınar, 2018; Jung, 2020). It is 
however noted, that some molluscs have factors enabling 
them to detoxify their food materials( Liska, 1998; 
Humiczewska  and Rajski, 2005; Vorontsova, 2010; Okonji 
et al, 2015). In addition, the use of chemically toxic 
compounds to produce inks and colorations in paper 
manufacturing companies, is gradually giving way for more 
environmentally friendly, water and soy based inks( 
Tarkpea, et al, 1999; Torkashvand et al, 2010;  Cem et al, 
2018; Utkarsh, 2019; Chrysargyris et al, 2020; Jung, 2020 
). This to a huge extent, ensure safety for paper eaters and 
handlers.  

The dung of cattle was most preferred by the 
Archachatina marginata than the droppings of chicken, 
goat and albino rat. The probable reason may be to derive 
more nutrients from the dung, which could likely contain 
more plant materials than the others excreters. On the 
other hand, the faeces of goats and rats come out in pellets 
and dry and are hard to crush. Chicken faeces commonly 
called chicken waste was probably not appealing to the 

snails that could explain why they ignored it.  
The use of animal waste as manure for crops and as 

animal feed is well documented (Asiedu et al, 1978; 
Owusu et al, 2012; Flemming, 2005; Tilley, 2019; Steven 
et al, 2020). Animals consume faeces for a number of 
reasons, a habit referred to as coprophagy (Brogan, 2016; 
Moore, 2018). The word coprophagy may be described in 
two ways. Feeding on ones faeces is referred to as 
autocoprophagy, while eating the faeces of another 
individual is known as allocoprophagy (Hirakawa, 2001). 
Research has proven that the consumption of faeces by 
animals is not abnormal, rather it is beneficial to many of 
them (Noda et al, 2001).  An analysis of animal faeces 
showed that most of the food they eat end up in their 
faeces.  

They contain proteins, water, fats, Nitrogen, 
Phosphorus, potassium and Sulphur, etc. (Flemming, 
2005; Berendson et al, 2015; Cogger, 2020). The youngs 
of panda, elephant, Koalas etc. eat their mothers faeces to 
obtain symbiotic bacteria for their gut, for digestive 
purpose and the production of vitamin B. Other animals 
benefit in several ways from consuming excreter such as, 
more nutrient gain, regeneration of their gut flora, ease of 
digestion and seed dispersal etc. Coprophagous animals 
include, beetles, termites, dogs, mice guinea pigs, 
cassowaries (a unique bird), panda cubs (which eats the 
faeces of their parents) snails, cattle, Hamster, e.t.c. 
(Brogan, 2016, Nichols, 2008, Pareek, 2020). Due to the 
benefits derived from animal wastes in some countries, 
excreters, in some countries, they are processed and used 
as livestock feed (Flemming, 2015; Cogger, 2016; Farms 
Joint, 2019; Tilly, 2020). 
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CONCLUSION. 
 
Snails feed on a variety of vegetable materials, fresh, 
decayed, hard or soft. They also feed on mud, soil, wood, 
bone and fruits. It is now evident that Archachatina 
marginata, especially pen- bred ones also consume large 
quantities of papers and cattle droppings. They are 
capable of digesting complex food substances in these 
food materials using their highly specialized digestive 
system. Their digestion is aided by special microscopic 
organisms, majorly, bacteria, fungi and protozoans in 
symbiotic association with their gut, often referred to as 
endosymbionts. These enable them to extract the needed 
nutrients from the food materials.  Animal faeces can be 
an alternative food for Archachatina marginata especially, 
cattle dung. Also, papers particularly, those from exercise 
books and the common A-4 paper type, can serve as 
alternative food for the snail during food scarcity. However, 
papers are low nutritionally and should be used with 
caution due to some chemical treatment of the source 
wood, during processing.  
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