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Abstract 
Background: This study was aimed at improving the reproductive performance of sexually matured snails 

(Archachatina marginata) fed different levels of protein in the supplemental diets. 

Materials and Methods: This study was carried out between January to April 2020 at the Helvy Farms-WVED 

Cameroon located at Station Bamenda. 150 sexually matured adult breeding Archachatina marginata snails 
weighing between 43 and 58g, full shells free of any form of injury were acclimatized for four weeks during 

which time they would have to shed the eggs they came with before commencement of the study. These snails 

were randomly allotted to four treatments of different protein levels (16%CP, 18%CP, 20%CP, and 22%CP) 

and a control (natural plant feed) replicated three times with 10 snails each per replicate for a period of 

16weeks during which data was collected. The number of egg clutches, clutch size, egg weight, duration of 

incubation, hatchlings weight were noted and the egg width and length were measured with a vernier caliper 

(0.02mm accuracy).  

Results: The results showed that snails fed 20% and 22%CP were significantly higher (P<0.05) in the mean 

number of clutches (3.44±0.12 and 3.93±0.15), mean cutch size (13.07±0.43 and13.78±0.49), and mean egg 

weight (277.56±2.37 and 283±3.57). For the mean egg length and width, all eggs from snails fed the 

experimental diet were significantly higher (P<0.05) than those fed the control diet. Snail eggs from snails fed 

22%CP hatched at 24days of the incubation period. Percentage survivability of snailets was also significantly 
higher (P<0.05) in snailets from parents fed 22%CP and hatchlings' weight was also significantly higher in 

snailets from parents fed 20% and 22%CP. There was an improvement in reproduction with the snails fed the 

experimental diet and especially with that fed 22%CP.  

Conclusion: We can therefore recommend that 22%CP be included in the diet of Archachatina marginata 

breeding snails for better reproductive performance. 
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I. INTRODUCTION 
Snails have been known to be an important and valuable source of animal protein in many countries of 

the world1,2 and in many parts of West and Central Africa3, having good quality protein of upto 60.56% 4 and 

rich in potassium, phosphorus, essential amino acids and vitamins C and B complex5, 6.There is a flourishing 

international trade of snails in Europe and North America and that the annual requirement of snails in France  is 

about 50,000 tonnes, over 60% of which is imported7. The estimated annual consumption in Italy is 450million 

snails of which 50% is imported and in Spain alone, more than 4000 tonnes are demanded every year8. 

However, despite the considerable foreign and local demands, commercial snail farming such as those in 

Europe, South-East Asia, and the United States have remained in their infancy in Africa 9.In Cameroon, Ghana, 

Nigeria, Côte d’Ivoire, and some other West African countries where snail meat is particularly  popular, snails 
are gathered from the forest during the wet season10. The Giant African Land Snail (Archachatina marginata), is 

one of the micro-livestock that could serve as a readily available and cheap source of animal proteins for the 

human populations where snails thrive widely
11

. 

Success in snail production involves among other things proper nutrition. Nutrients such as protein, 

energy, and minerals should always be provided. According to 12, protein functions mainly in tissue growth, 

metabolic activities, reproduction, while calcium functions in shell growth 1. Most snails are herbivores, feeding 

on green vegetation including fruits and vegetables on farms, although a few land species and many marine 

species may be omnivores or carnivores 13,14,15. Snails conventional feed are mostly of plant origin including 
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pawpaw leaf, pawpaw fruit, watermelon, sweet potatoes, breadfruits, water leaves, leaves, and ripe fruits of 

banana and plantain, orange, mango fruits among others  16,17,15. According to Kehinde et al. 13, and Odunaiya et 

al 18 these feeds are seasonal, perishable, and cannot supply all the nutrients required for optimum performance 
of snails. Ibom19 and Okon et al 20 observed that snails fed on sole forage as well as those fed on sole concentrate 

feed do not perform well compared to snails on mixed feeding regimes of forage and formulated diet. Such diets 

according to these authors contain varying combinations of ingredients for growth and reproduction. There is 

therefore the need to use supplemental diets for a timely and successful snail production venture since their 

performance is greatly influenced by what they feed on 21,13,16,15. Feed formulated to meet the snail’s specific 

nutritional requirement has the effect of enhancing the productive potential of these snails. Their maturity and 

market weight can equally be attained within a shorter time 22, 23, 24. The use of diets that could meet the nutrient 

requirements of snails can increase their performance as a whole. The use of protein feed at different levels of 

incorporation in the diet of snails is of great importance towards this achievement. The objective of this study 

was to look at the effect of protein nutrition on the reproductive performance of snails. 

 

II. MATERIALS AND METHODS 
Study period and area 

This study was carried out from January to April 2020 (4months) under experimental conditions at the 

snailery unit of Helvy farms upskill Research at Station Bamenda of the Western Highlands of Cameroon 

situated on latitude 5o57’5.98” N and longitude 10o10’10o04” E, at an altitude of 1,258 m above sea level 25. It 

is characterized by a tropical climate consisting of two distinct seasons; a wet season from March to October 

and a dry season from November to February. The mean annual rainfall is about 2,145 mm and a mean annual 

temperature of 21.5 oC with the highest temperatures recorded in March (23 oC) and the lowest temperatures 

recorded in July and August (18oC). The average relative humidity stands at about 75%, with February 
recording the lowest mean relative humidity and July being the most humid month26 

 

Experimental design and Diet 

150 sexually mature adult breeding Archachatina marginata snails weighing between 43 and 58g, full 

shelled, free of any form of injury gotten from the extensive system of the Helvy Farms Upskill Research 

Station Bamenda, were acclimatized for four weeks in the pens to enable them to shed the eggs they came with 

before commencement of the study. The snails were weighed 10snails each of similar weights and randomly 

distributed to 15 pens. There were four (4) treatments corresponding to the supplemental diets (Table 1) and a 

basal control diet. Each treatment T0, T1, T2, T3, and T4 had 3 replicates; R1, R2, and R3 (Figure 1). The 

supplemental diets (Table 1) were produced with ingredients gotten from BELGOCAM Bamenda Branch 

meanwhile; the basal diets (T0) (waterleaf, pawpaw leaf, cabbage, lettuce, pawpaw fruit, watermelon, and ripe 

banana) came from the local markets in Bamenda. A mixture of equal proportions of the basal diets (T0) 
gave a Mean Crude Protein content of 1.4%. 

 

Table 1: Feed formula and calculated composition of supplemental diets 
Ingredients Proportion of ingredients (%) 

*T1 (16 %) T2 (18 %) T3 (20 %) T4 (22 %) 

Corn flour 55.00 55.00 55.00 55.00 

Soybean cake  16.8 18.9 20.7 22.8 

Palm kernel cake 3.75 2.65 2.75 1.01 

Fish meal 4.35 3.35 1.65 1.09 

Limestone (CaCO3)  20.0 20.0 20.0 20.0 

Iodizedsalt 0.1 0.1 0.1 0.1 

Total 100 100 100 100 

Calculated Composition  

CrudeProtein (%DM) 16.03 18.01 20.04 22.05 

Calcium 8.12 8.14 8.12 8.13 

ME (Kcal/KgDM) 2500.03 2500.01 2500.05 2500.05 

Fat  3.04 3.03 3.04 3.02 

*T= Treatment 
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Animal management 

The methodology used in snail management, egg collection, and incubation was as described by 

Okon et al.,20, and Agbelusi et al.,27,. 150 sexually mature adult breeding Archachatina marginata snails 
weighing between 43 and 58g, full shelled, free of any form of injury were acclimatized for four weeks 

during which time they would have to shed the eggs they came with before commencement of the study. 

The Archachatina marginata snails were managed intensively in built-up surface trench pens of 

1m×0.5m×0.5m in dimension under a shade made of aluminum roofing sheets in an open space with 

adequate cross ventilation. To prevent potential attacks on the snails from soil organisms, the soil 

introduced into the pens was heat-treated using boiled water and allowed for 24hrs before the 

introduction of the snails. Also, dry banana leaves (Musa paradisiaca) were heat-treated by steeping 

into boiled water to kill ants and other insects before placing in the pens to serve for covering, moisture 

absorber, and food. Heat treatment of the soil in the pens was also repeated every 3  months necessarily 

to eliminate any potential pests and microbes that could be a nuisance to snail growth and development.  

Shallow feeding and drinking trays were placed in all pens to prevent the drowning of snails.  
10 breeding snails each were randomly allotted to treatments following a completely 

randomized design into 4 treatment groups with 30 snails of homogenous weight per treatment. Each pen 

of T1 T2 T3 and T4 received 30g of supplemental diets containing different levels of protein (16%, 

18%, 20%, and 22%) + 30g of the basal plant diet while the snails in the Control pen (T0) received only 

the basal plant diet daily (60g) which had a mean crude protein content of 1.4% (on DM basis). The 

basal diet was analyzed at the Food Technology Laboratory of the Catholic University of Cameroon- 

Bamenda on both a fresh and dry matter basis. The basal plant diet was weighed (60g) and served which 

was made of waterleaf, pawpaw leaf, cabbage, lettuce, pawpaw fruit, watermelon, and ripe banana used 

throughout the experiment. Water was provided ad libitum, snails were fed each day between 4-5 pm 

following their nocturnal feeding habit 28. The snail pens were watered every day to maintain the relative 

humidity (70-80%) level for snail production 29. 

The snails were allowed to breed naturally following the method described by Ibom19 and Ibom 
et al.30. Data were collected on reproductive performance characteristics which were; number of 

clutches, number of eggs per clutch, the weight of an egg, duration of incubation, hatchability, 

survivability, and weight of snailets. 

 

Trial management 

The eggs considered for this study were collected after four weeks of acclimatization and 

adaptation of the breeding snails to the different treatments in the rearing pens. Eggs were collected 

from clutches daily and after collection, all the eggs for incubation were sorted against cracks and 

morphological deformities before measurements began. Egg weights were measured at lay using a KA8-

AM digital LCD electronic scale balance of 0.01g sensitivity. The number of egg clutches, number of 

eggs per clutch were noted while egg lengths and breadths were measured with a Focket-Carbon Steel 
vernier caliper of 0.02mm accuracy.  

The eggs were weighed in incubation batches of ten (10) with a KA8-AM digital LCD 

electronic scale balance of 0.01g sensitivity. Each incubation batch was tied in a mesh net and randomly 

placed in an incubation medium to a depth of 3 to 5 cm and covered sparingly with the incubation 

substrate which was a moist mixture of sawdust/soil. This procedure continued until a total of three 

hundred (300) eggs were incubated in the various incubation boxes lined with impermeable plastic film 

and filled with moist soil/sawdust mixture at the same temperature (25-28oC) and humidity (70-80%) 

watered twice every week to maintain the humidity level for proper development of snail eggs. 

Measurement of humidity of the incubation media was taken using a ROBU-IN 3 way soil probe, 

whereas the temperature of the incubation media was recorded at 09:00 and 16:00 daily with the help of 

a DURAC® PlusTM Pocket mercury-in-glass thermometer throughout the incubation period. Eggs in all 

incubation boxes were checked every 3 to 4 days for any possible hatchlings. After 45 days unhatched 
eggs were broken to reveal their contents. At hatching, the weights of the snailets were also recorded. 

Incubation duration, hatchability, and survivability were also calculated.  

 

Data collection 

Data collected for reproductive performance included the egg characteristics (weight, length, 

breadth), number of egg clutches, number of eggs per clutch, incubation duration, and weight of snailets. 

The eggs were observed and checked for snailets and turned every five (5) days from day fifteen (15) in 

incubation. The snailets that emerged were removed, counted, and transferred to growing pens according 

to the various treatment diets (T0, T1, T2, T3, and T4) to prevent them from consuming the other eggs 

19 
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still in incubation. Unhatched eggs were allowed in incubation for up to 45 days 27, after which the eggs 

were gently cracked to reveal their contents.  

The number of egg clutches, numbers of eggs per clutch were counted, and incubation duration (in days) 
was recorded as the number of days eggs took to hatch from the date of incubation. The numbers of eggs 

hatched were counted as snailets emerged from the eggs. The snailets were weighed to determine their 

weight at hatching. Hatchability and survivability were also calculated and expressed as a percentage. 

The reproductive parameters under study were calculated using the following formulae as described by 

Ibom et al. 30 and Oyeagu et al. 31. 

 

Reproductive performance characteristics measured:  

 Egg weight and weight of snailets were measured using KA8-AM digital LCD electronic scale 

balance of 0.01sensitivity and a Focket Carbon Steel vernier caliper of 0.02sensitivity were used to 

measure egg breadth and egg length respectively.  

 Number of clutches and clutch size (counted and recorded) 
- Eggs counted clutch by clutch to obtain the total number of clutches and also the total number of eggs 

per clutch 

 Duration of incubation (DI) 

- Interval between incubation and hatching and the various means calculated.  

DI= Date of incubation to Date of hatching 

               
                      

                     
     

                              % Survivability 
                    

                    
      

 

Data analysis 

Data collected were subjected to a one-way Analysis of Variance-ANOVA (variable being protein level) 
following the general linear model (GLM), according to the following statistical model : 

Xij  = µ + αi + eij 
Xij  = Observation on the animal having received treatment or ration i 

µ = general mean 

αi   =  Effect of protein level (i)  

eij  = residual error caused by animal j having received the treatment or ration i  

Separation of significant means was done using Duncan’s test at 5% level of significance 32. Correlation 

and regression coefficients were used to evaluate the relationship between protein level and the weight 

of the snailets. Statistical analyses were done using SPSS 18.0 software.  

 

III. RESULTS 
Influence of protein level on the egg characteristics of sexually mature A. marginata snails 

Table 2 shows the effect of protein level on the egg characteristics. Protein supplementation was 

observed to influence the reproductive performance of mature snails. Results show that there was an 

increase in all the egg characteristics as the protein level in the diet increased. This was the case for t he 

number of clutches (2-4 clutches), clutch size (9-14 eggs), egg weight (255-283mg) for the basal diet 

(T0) compared with the 22% (T4) protein supplemental diet respectively. The highest in number of 

clutches, clutch size, egg weight, egg breadth, and egg length were obtained in snails fed the 

supplemental diet containing 22% crude protein and the lowest values were obtained in snails receiving 

the control diet (T0). There were significant differences (P<0.05) between the snails fed different levels 

of the supplemental diet and those fed solely the basal diet. The snails fed supplemental diets containing 
20% and 22% protein levels respectively were significantly higher (P<0.05) in the number of clutches, 

clutch size, egg weight, egg breadth, and egg length  compared to the snails fed supplemental diets 

containing 16%, 18% proteins levels as well as the control group.  

 

Table 2: Influence of protein levels on egg characteristics of sexually mature A. marginata snails 
Egg   

characteristics 

Treatments 

T0 (1.4%) T1 (16%) T2 (18%) T3 (20%) T4 (22%)  

Number of egg 

clutches  

1.56±0.51
a
 2.89±0.11

b
 3.04±0.11

b
 3.44±0.12

c
 3.93±0.15

c
  

Clutch size 9.26±0.13
a
 10.63±0.26

b
 10.30±0.28

b
 13.07±0.43

c
 13.78±0.49

c
  

Weight of an egg 

(mg) 

255.74±1.29
a
 265.70±1.78

b
 269.48±1.78

b
 277.56±2.37

c
 283.07±3.57

c
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Egg breadth  (cm) 0.78±0.27
a
 1.13±0.28

b
 1.15±0.26

b
 1.27±0.32

c
 1.32±0.26

c
  

Egg length (cm) 1.22±0.27
a
 1.81±0.27

b
 2.11±0.26

c
 2.21±0.32

c
 2.37±0.27

c
  

Means within the same row with different superscript letters differ significantly (P<0.05) T0=1.4% T1= 
16%, T2=18%, T3=20% & T4=22% of dietary protein levels respectively  

  

Influence of protein level on duration of incubation for A. marginata eggs 

From the results (Table 3), the duration of incubation of eggs decreased as the protein level in 

the diet increased. The longest (42days) incubation duration was observed in eggs from the control 

group while the shortest (24days) was observed in eggs from snails receiving 22% protein level in 

supplemental diet giving a numerical difference of 17days. This showed that the protein level in the 

supplemental diet may have affected the metabolic activities involved in the incubation process within 

the snail eggs.  The number of days of incubation of eggs from snails fed supplemental diet at 22% 

protein level was significantly shorter (P<0.05)than for eggs from all the other experimental groups 

(including the control group). 
 

Table3: Influence of protein levels on the duration of incubation for A. marginata eggs 
Treatments Duration of Incubation (days) 

T0 (1.4%) 41.97±0.60
a
 

T1 (16%) 26.97±0.14
b 

T2 (18%) 26.17±0.13
bc

 

T3 (20%) 25.57±0.12
c
 

T4 (22%) 24.07±0.14
d
 

Means with different superscript letters differ significantly (P<0.05) T0=1.4% T1= 16%, T2=18%, 

T3=20% & T4=22% of dietary protein levels respectively  

  

Influence of protein levels on hatchability of eggs and survivability of snailets 

The results in Table 4 show that there was a gradual increase in hatchability of eggs and 

survivability of snailets as the level of protein supplementation increased in the diet. The eggs from 

Snails fed the diet containing 22% protein showed significantly (p<0.05) higher hatchability and 

survivability rates compared to all the other treatments. The lowest hatchability (70.61%) and 

survivability (45.39%) rates were observed in the control group. In comparison to the control group, a 

22% protein level in the supplemental diet increased the hatchability of eggs by 16% and doubled the 

survivability of snailets.  

 

Table4: Influence of protein level on hatchability of eggs and survivability of snailets  
Treatments % Hatchability % Survivability 

T0 (1.4%) 70.61±6.11
a
 45.39±7.21

a
 

T1 (16%) 73.85±9.32
b
 90.92±9.31

b
 

T2 (18%) 75.42±6.71
b
 91.73±8.81

b
 

T3 (20%) 79.21±7.38
c
 93.64±9.26

c
 

T4 (22%) 86.23±6.02
d
 96.88±8.75

d
 

Means within the same column with different superscript letters differ significantly (P<0.05).  T0=1.4% 

T1= 16%, T2=18%, T3=20% & T4=22% of dietary protein levels respectively  

  

Influence of protein level on snailets weight in A. marginata 

The results (Table 5) show that there was an increase in snailets weights as the protein levels 

increased, with the highest (1.86g) weight obtained from snails fed 22% protein level in supplemental 

diets and the lowest (0.95g) in snails fed solely the basal diet. The snailets weight was significantly 

(P<0.05) higher in snails fed 22% protein levels and differed significantly from the other treatment 

levels and the control group.  

 

Table 5: Influence of protein levels on snailets weight (g) in A. marginata 
Treatments Snailets weight (g) 

T0 (1.4%) 0.95±0.24
a
 

T1 (16%) 1.36±0.25
b
 

T2 (18%) 1.47±0.33
b
 

T3 (20%) 1.77±0.37
c
 

T4 (22%) 1.86±0.41
d
 

Means with different superscript letters differ significantly (P<0.05). T0=1.4% T1= 16%, T2=18%, 

T3=20% & T4=22% of dietary protein levels respectively 

  

 



Effect Of Dietary Protein Supplementation On The Reproductive Performance Of Sexually .. 

DOI: 10.9790/2380-1503021826                                  www.iosrjournals.org                                            23 | Page 

IV. DISCUSSION 
Reproductive performance of mature snails 

Egg characteristics 

The reproductive performance of mature snails in this study has been clearly affected by the 

protein level of the supplemental diets. This is so for the mean number of clutches which increased 

from 2 in snails fed the basal plant diet to 4 in snails fed 22% protein level in supplemental diet. The 

mean clutch size increased from 9 eggs in snails fed the basal plant diet to 14  eggs in snails fed 22% 

protein level in supplemental diet. These results corroborate with those of Omole et al.,33,whose 

mean number of clutches and clutch size ranged from 2-5 and 7-12eggs respectively for Achatina 

achatina and also with Okon et al.34 for Archachatina marginata on both formulated and natural 

plant feed material. These results are at variance with those of Okon and Ibom35 who obtained a 

mean clutch size of 20 -28 eggs for black-skinned purebred cross, 12-18eggs for white-skinned 
purebred cross, and 12-20eggs for the black-skinned crossbred cross. The differences in the number 

of clutches and clutch sizes may be due to the effect of the diet on the reproductive snails. Dietary 

protein interferes with all metabolic activities including digestion, absorption, and egg formation.  

The egg weights (0.95-1.86g) recorded in this research, however, fall below the range 

recorded by Okon et al.36 who showed that snail egg weights at laying ranged from 0.54 - 2.45g (mean of 

2.00g).The average egg weights of the black and white-skinned ecotypes of A. marginata to be 1.80g 

and 1.05g respectively3 7.  However, Giant African Land Snail egg weight of 2.3–5.1g with a length of 

2.1-3.2cm and breadth of 1.5-2.6 cm have been reported38,39,22,40. The huge variation in the average egg 

weight ranges reported could be linked to the effect of improved nutr i tion  as r elated to the protein  

level  in  the supplemental  diet .  Nutrit ion  i tself has been  reported by several  authors 
4 1 ,4 2 , 4 3 , 4 4 ,4 5 ,3 1 , 4 6  to provide hormones r esponsible for  embryon ic growth  and  development 
because the most  impor tant  factor  in fluencing the per formance of animals under captivi ty 

is the qual ity of the diet  offered to the an imals.  This per formance migh t  be because 

avai lable nutr ien ts of the supplemental  diets originate from differen t  feedstuffs wh ich  

could complement  each other  in  the deficiency to specific nutr ients.  

The mean egg breadth obtained in this study increased from 0.89cm in snails fed the natural 

plant feed to 1.32cm in snails fed supplemental diet at 22% protein level. Meanwhile, the mean egg 

length obtained ranged from 1.22cm in snails fed the basal diet to 2.37cm in snails fed supplemental 

diet at 22% protein level. These results obtained are slightly different fr om those obtained by Ibom 

et al.37  who observed that the mean egg lengths for black-skinned and white-skinned ecotypes of 

Archachatina marginata were 1.61cm and 1.43cm respectively. Lower egg breadth values of 1.29 cm 

and 1.05cm for the black-skinned and white-skinned ecotypes of Archachatina marginata respectively 

obtained by  Ibom et al  37, are similar to the mean values obtained in this study. Egg length and breadth 
observed in this study differ from the egg length range of 13.00-16.00 mm (mean of 14.88 mm) and 

breadths from 9.00-11.00 mm (mean of 10.80mm) reported in literature36 . The supplemental diet improved 

the egg characteristics which in turn influenced the reproductive performance of the snail. The higher the 

number of egg clutches and clutch size, the greater the number of eggs to be incubated for possible hatching and 

a probable increase in the number of snailets and of course subsequent increase in productivity of mature snail. 

The egg weight, length, and breadth are directly proportional to the weight of the snailets. 

 

Duration of incubation 

Protein nutrition in supplemental diets influenced the incubation duration of the mature A. 

marginata snails. The duration of incubation observed in this study varied from 24-26days in snails 

fed the supplemental diet and 42 days in snails fed the basal plant diet. The findings corroborate with 
those of Omole et al33 who reported an incubation period range of 25-32days. Also, Okon et al.36 stated 

that snails hatched between 28 and 30days with a mean incubation period of 29 days while Ibom et 

al.30 observed the incubation period to range from 24-29days.  The values obtained in this study are also 

similar to those obtained by Ibom 1 9  and Okon  et  al4 7  but  l ower  than  the values r epor ted by 

other  authors 4 8 , 4 9 , 5 0 .  Their  values cor roborate wi th  those obta ined for  the con trol  

exper imen t  in th is study.  The disparity in incubation period may be attributed to variation in 

genetic factors like breed, strain, age and size of the snail, egg size, and environmental factors like 

temperature and relative humidity as opined 36.Besides, Ibom et al. 30observed that exposure of eggs to 

fluctuating environmental conditions which differed from their near-constant uterine environment may 

influence the incubation period. In addition, they noted that incubation conditions such as uptake and 

loss of moisture,  increased transpiration, and water loss resulting from increased heat produced by 

the developing embryo canal so cause this variation in the incubation period. This difference in incubation 
duration between snails fed 22% CP in supplemental diet and those fed the basal diet is up to 17days. Time is a 
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very important factor in agriculture, which implies there will be higher productivity in snails fed the 

supplemental diet compared to those fed solely on the basal diet. These snails fed a supplemental diet of 22%CP 

probably acquired more of the nutrients necessary for embryo development. Therefore, the protein level has 
been demonstrated to have a far-reaching influence on the reduction in the duration of incubation. Apart from 

other factors which have already been elaborated upon, protein nutrition as one of the contributors to 

improvement in duration of incubation may have ensured adequate nutrient content and embryo development in 

a way that brought about efficient and timely hatching of the eggs from the mature snails in the protein 

supplemented diets.   

 

Hatchability and survivability of snailets 

The rate of hatchability obtained across the study for all the snails fed both supplemental 

protein diet and basal plant diet ranged from 70%-86%. These findings fall within the range of 67%-

82% reported by Okon et al. 2 7, and Ukpong et al.51  who worked on different incubation media. However, 

several authors reported a 0-100% hatchability range for purebred white-skinned ecotype of the same snail 
species 39,52,53,54,19,30 used in this study. The values obtained in this study agree with the findings of 

several other authors 55,16,56,33,19,30.  The results of this study are higher than those obtained for 

Archachatina marginata snails raised in South-Eastern Nigeria52,57,58,34. Snail egg's hatchability is highly 

affected by the incubation media conditions (temperature, relative humidity, dryness, and water -

logging)19. Snail egg hatchability depends on environmental conditions and whether or not they wer e 

fertilized before laying 30.  

The findings for survivability obtained in this study (Table 4) in snails fed the supplemental diet at 

different protein levels of 16%, 18%, 20%, and 22% agree with those obtained by some authors who 

reported survivability range of 86%-97%19,59,30. However, these results are higher than those obtained by 

Adegbaju55 who observed a survivability range of 60%-76%. The significant difference in survivability 

observed between the snails fed the supplemental diet and those fed the basal plant diet indicates that 

supplemental protein diets exposed the snails to essential nutrients especially protein required for their 
maintenance, growth, and survival. 

 

3.4.4. Weight of snailets 

The mean weights of snailets were seen to be influenced by the protein level in the supplemental 

diets. There was an increase in snailets weights with increasing protein levels in the supplemental diets. 

The snailets weights in the supplemental diets were significantly higher  than those of the basal diets. 

The snailets weights increased from 0.95g in snails fed the basal diet to 1.86g in snails fed 22% protein 

level in the supplemental diet. These results are higher than those obtained by many authors  
52,54,55,37,60,61,19,62,34,30for crossbred Archachatina marginata var. saturalis snails.  

 

V. CONCLUSION 
It can be concluded that feeding snails with diets containing 22% protein level in a 

supplemental diet can greatly improve the reproductive performance of snails. The number of egg 

clutches, clutch size egg weight, egg length, egg breadth, duration of incu bation, hatchability, and 

snailets weight were all improved and consequently had an impact on the reproductive performance and 

productivity of mature A. marginata snails in this study.   
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