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Abstract 

The study was conducted to examined the potentials of justicia secunda Vahl M. in heliciculture using  Archachatina 

marginata. The juvenile snails were raised in a paddock pen partitioned into A and B. All the juvenile were stabilized 

for one month using convectional diet that comprises of cucumber, calcium, carrot, kitchen waste and other plant 

leaves before been moved to paddock A and B. Snails in paddock A were fed with conventional feed and water on 

daily basis, and rotten diet removed to keep the environment fresh. However solid diets, leaves were often left till the 

3rd day. In paddock B, the paddock was first planted with Justicia Secunda (bloodroot) in a fertile sandy loam soil 

enriched with poultry droppings. Justicia Secunda was planted and  allowed to establish for two months in the 

adequately ventilated housing with less heat, before the snails were introduced. The juvenile were primarily fed with 

justicia secunda and water only after stocking. The following parameters were taken during the study: weight of snails 

at 5 months of study. This was done by randomly selecting 5 snails from each paddock  respectively. Paddock (A) 

snails on diet and paddock (B), those on Justicia Secunda (bloodroot). Shell length and width, aperture height and 

width were taken as described in figure 4. Number of whorl was taken by counting the shell turns on 5 randomly 

selected snails from each paddock, and body whorl length taken as showed in fig 4.  Shell thickness was taken using 

digital measuring caliper, and proximate analysis was done in the laboratory routinely. The results showed that 

Archachatina marinata fed with justicia secunda were significant different when compared with those on conventional 

feed. These were evident in all the parameters studied.  
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INTRODUCTION 

Land Snails (LS), to many tribe and culture serves as just meat and staple food. However, snails are considered a 

delicacy in southeastern Nigeria.  Snail is a healthy and nutritious food rich in crude protein, unsaturated fatty acids 

and minerals like Ca and Mg, as well as mucin which has bioactive compounds that shows antibiotic, anti-cancer, 

anti-rheumatism, anti-cough properties (Fred-Jaiyesimi, 2014). As reported by  Okon and Ibom (2012), several species 

of giant African land snails are distributed across the continent, including Achatina achatina in Ghana, Archachatina 

marginata in Nigeria, Achatina fulica in East Africa, and various Limicolaria species found in West African countries 

such as Cameroon, Nigeria, Guinea and Gabon etc. The value placed on these numerous benefits from snail increased 

its scarcity  because of  diminishing availability in the wild, and hence the advent of  snail domestication. Heliciculture 

otherwise known as Snail Farming entails domestication of edible land snails in a controlled environments that closely 

replicate their natural habitats for profit when the meat and or other associated products are sold. Snail farming entails 

raising snails in enclosed, controlled environments that prevents their escape while essential resources such as food, 

water, and lime are provided to promote healthy growth (Okon and  Ibom, 2012). Upon reaching maturity, the snails 

are harvested, processed, and either consumed locally or sold. The seasonal nature of wild snail availability further 

underscores the need for organized, year-round farming operations at both small-scale and commercial levels (Baby 

et al., 2010). 

Snails have a good feed conversion ratio and feeds upon diverse plant discards; however, they take relatively long 

time to attain marketable size. Consequently, Ikegwuonu (2013) stressed  the need to increasing snail weight within a 

short period of time using available nutrient resources.           

Agbogidi and  Okonta (2011) in their experimental study, also advocated that high quality plant leaves should be 

incorporated in snail diet to increase early maturity with corresponding size. St. John's bush commonly known as 
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‘bloodroot’ and botanically as  Justicia secunda  is a flowering plant from the Acanthaceae family, which showed 

promises in traditional medicinal where it is used in folk medicine to treat issues like sickle cell disease, anemia, 

wound infections, as antioxidant, anti-inflammatory and fattening properties among others. The study examined the 

potentials of  bloodroot as diet in heliciculture. 

 

Figure 1 a. General anatomy of snails showing digestive, reproductive, respiratory and excretory systems. 

Materials and Method 

Study Area  

The study was carried out in Owerri, Imo State Nigeria. Owerri lies at latitude 5.5096o N, and 7.0391oE.  

Procedure: Archachatina marginata were used for the study. The juvenile were raised for one month on baseline 

(foundational) diet. The diet (feed) comprised of calcium, potato, carrot and cucumber waste etc. The juvenile were 

introduced into a housing facility (paddock) fenced to prevent rodent and pest attack. The housing was subsequently 

partitioned into two (2): Paddock A (Snails fed with regular diet), and Paddock B, those fed with justicia secunda 

plant (bloodroot). The paddock pen A was cleaned, disinfected, and  feeding and water trough provided. Snails in 

paddock A were feed with- carrot, lettuce, calcium, water and cucumber including some kitchen waste and other 

organic materal. In paddock B, before the introduction Archachatina marginata, Justicia Secunda were grown for 2 

months in a fertile sandy loam soil fertilized with poultry droppings with adequate  ventilation and protection from 

heat. The stabilized juvenile of Archachatina marginata were also introduced into the paddock after one month of 

stabilization in a brooding pen. Justicia secunda and water were the only feed primarily fed to the paddock B. In 

paddock A, feeding was done daily, and rotten diet removed to keep the environment fresh. However solid diets, 

leaves were often left till the 3rd day.  
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Fig 2. Snails feeding on justicia Secunda  (bloodroot). 

 

Data Collection. The following parameters were taken during the study: weight of snails at 5 months of study. This 

was done by randomly selecting 5 snails from  each paddock  respectively. Paddock (A) snails on diet and paddock 

(B), those on bloodroot. Shell length and width, aperture height and width were taken as described in figure 4. Number 

of whorl was taken by counting the shell turns on 5 randomly selected snails from each paddock, and body whorl 

length taken as showed in fig 4.  Shell thickness was taken using digital measuring caliper, and proximate analysis 

was done in the laboratory routinely as described by Uboh et al. (2014). 
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Figure 3. Archachatina marginata 

•  
Figure 4: Snail morphometric measuremnts 

Data Analysis. Data were analyzed using Student Package for Social Sciences (SPSS) and the mean results obtained.  

RESULTS AND DISCUSSION.  

The performance of Archachatina marinata fed with justicia secunda were significantly different (Tables 1 and 2) 

compared with those on conventional feed. These were evident in all the parameters studied. There were decreased 

body weight, body shell length and width, aperture length and width. The most negative effect of justicia secunda as 

the sole diet to the snail occurred in shell development where the shell thickness is reduced by half when compared 

by those in paddock A. 

Table 1. Morphometric measurements of the Snails and other parameters as influenced by feed. 

Parameters Paddock A (Diet) Paddock B(bloodroot) 

Weight of Snail 54.017g 50.961g 
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No. of whorls 3 2.5 

Shell thickness 0.8mm 0.4mm 

Body Shell length 10.37cm 9.02cm 

Body Shell width 6.81cm 5.41cm 

Aperture length 6.39cm 5.15cm 

Aperture Width 4.95cm 4.11cm 

   

The Proximate Analysis of Archachatina marinata as influenced by conventional diet and justicia secunda as showed 

in Table 2 revealed that paddock A which received conventional feed outperformed paddock B which received justicia 

secunda primarily except on moisture content. 

 

Table 2: The mean values of the Proximate Analysis of Archachatina marinata as    influenced by different feed. 

SOURCES MOISTURE PROTEIN (%) CRUDE FAT 

(%) 

ASH (%) 

PADDOCK A 70 17.2 3.1 2.2 

PADDOCK B 69 14.5 2.4 1.73 

 

The values of some mineral elements as displayed in table 3 showed significant differences when compared. There 

were higher values in paddock A, when compared with paddock B. 

 

Table 3: The mineral composition of Archachatina marinata as influenced by feed. 

SOURCES CA P MG K NA CU FE MN ZN 

PADDOCK A 181.02 67.14 33 110.72 52.04 - 15.00 0.39 1.36 

PADDOCK B 162.55 80.38 26.71 68.46 50.13 - 8.31 0.30 1.15 

All values are expressed as mg/100 g; Ca, Calcium; P, Phosphorus; K, Potassium; Na, Sodium; Cu, Copper; Fe, Iron; 

Mn, Manganese; Zn, Zinc. 

 

The results showed that Archachatina marinata fed with bloodroot showed low levels of parameters  measured when 

compared with those fed with conventional diet except p and Fe. Case in point, low levels of Ca, Mg and K observed 

in table 3 for Paddock B may have contributed to lower shell thickness, shorter body shell length and width in 

Archachatina marinata fed with bloodroot. This was supported by the finding of Ibom et al. (2014), which reported 

the significance of including calcium and limestone in snail feeding or feed formulation. The significant levels of Fe 

and phosphorus in paddock B revealed the building block of bloodroot. According to Corrêa and Alcântara (2012), J 

Secunda Vahl is a nutrient packed plant especially iron and phosphorus. Some results from paddock B though with 

lower levels when compared with paddock A, were insignificant when compared with other results especially Baby 

et al. (2010) that showed snail weight of  50.99g, shell thickness of 5.0mm, body shell length of  9.86 and aperture 

width of 11.34mm from Archachatina marinata of two and half whorl. 

There were decreased body weight, body shell length and width, aperture length and width. Remarkably,  Snail shell 

thickness (paddock B) were  half when compared with paddock A. For paddock A: snail weight 54.02g, number of 

whorls 3, shell thickness, 0.8mm, body shell length and width -10.37cm and 6.81cm, aperture length and width 6.39cm 

and 4.95cm; while paddock B had 50.961g body weight, 2.5 for number of whorl, shell thickness of 0.4mm, body 

shell length and width -9.02cm and 5.41cm, aperture length and width 5.15cm and 4.11cm respectively. There were 

no significant difference between the paddocks for moisture content, however, percentage protein difference of 17.2 

for paddock A, and 14.5 for paddock B occurred. Also, percentage crude fat and ash were significantly different. 3.1 

crude fat for paddock A, 2.4% for B. 2.2% ash for A, 1.73 for B respectively. Mineral elements were also affected and 

significantly different. The results showed that Archachatina marinata fed with bloodroot showed low levels of 

parameters when compared with those on conventional diet except Phosphorus and iron mineral elements. For 

paddock A, 181.02 Ca, 67.14 P. 33 Mg, 110.72 K, 52.04 Na, 15.00 Fe, 0.39 Mn and 1.36 Mg/kg Zn respectively while 

paddock B had: 162.55 Ca, 80.38 P. 26.71 Mg, 68.46 K, 50.13 Na, 8.31 Fe, 0,39 Mn and 1.15 Zn Mg/Kg respectively. 

The differences  between these paddocks with regards to this essential elements may have affected the overall 

performance of the snail. Case in point, low levels of Ca, Mg and K observed in table 3 for Paddock B, may have 
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contributed to lower shell thickness, shorter body shell length and width in Archachatina marinata fed with bloodroot. 

This must be the reasons behind the inclusion  of calcium and limestone in snail feeding and, or feed formulation. The 

significant levels of Fe and Phosphorus in paddock B revealed the building block of bloodroot. Justicia Secunda is a 

nutrient packed plant especially iron and phosphorus and this may have contributed to significant levels of Fe and P 

in paddock B. Results from paddock B though lower when compared with paddock A were insignificant when 

compared with results especially Baby et al. (2010) that showed snail weight of 50.99g, shell thickness of 5.0mm, 

body shell length of  9.86 and aperture width of 11.34mm from Archachatina marinata of two and half whorl fed with 

conventional diet. The result showed that justicia secunda is a nutrient packed plant, and the leaves had great values 

that  showed positive effect in overall snail growth and development. Justicia Secunda should be incorporated into 

snail fed as a viable sources of nutrient for heliciculture. It should be noted that Justicia Secunda performance was 

like breast-milk that supports overall growth and development of a new born baby until at certain body weight where 

inclusion of other essential nutrients(food) becomes crucial for optimum growth and gene expression.  

 

CONCLUSION 

Justica secunda demonstrated its ability in heliciculture and this were promising. The shortcomings of this plant in 

snail farming can be likened to breastmilk and the snail a baby. Irrespective of how rich the breast milk is, there are 

certain age and body weight at which the breast-milk cannot sustain the babys’ growth and development, hence 

additional food sources. 

Snail farming (Heliciculture) in Nigeria presents numerous opportunities, and increasingly gaining global attention as 

a viable agribusiness because of the nutritional, aesthetic, and medicinal value of snails among others. 

The finding revealed that justicia secunda though wonderful source of snail feed, should be used alongside calcium 

and carbohydrate rich feed sources especially after snail whorl count of 3 turns. 
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