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Introduction: Snail mucus of Monacha cartusiana, a terrestrial snail with agricultural and medical 

significance, forms an adhesive and protective layer on the internal lining of the gastrointestinal 

tract, so prevents the ulcerative effects of acid-base digestive enzymes. This study discusses its 

reproductive strategy and embryonic development. Monacha cartusiana has been identified as an 

intermediate host for parasites that are aetiological agents of human and veterinary diseases, besides 

being an important agricultural pest. The objectives are to elucidate fertility patterns, staged 

embryonic development, and the linkage between adult shell length and reproductive output. 

Methods: On farms in Al-Hussainiya, Karbala, Iraq, field- observations indicated that the 

reproductive period commenced herein above local climatology as early as October 2023. 

Fecundity was investigated in relation to adult shell length after calculating the number of eggs 

deposited during one spawn season. Embryonic development was observed using a non-invasive 

light-based method that enabled embryonic growth to be tracked within the eggshell. Embryogenesis 

was divided into five developmental stages during nine days, with hatching on the tenth day. The 

gonadal structure and maturity were assessed by histological cross sections of hermaphroditic 

gonads. 

Results: There was a good correlation between shell length and fecundity. The maximum fecundity 

(39 eggs) was observed in an adult snail, which had a shell length of 16.2 mm, whereas the 

minimum fecundity (11 eggs) was recorded in snails with spawning occurred at 9.1 mm shell length. 

Histology revealed that a longer shell was related to more advanced gonad development and greater 

fecundity. 

Conclusion: Shell length is a reliable indicator of sexual maturity and reproductive potential in 

Monacha cartusiana. Understanding the reproductive biology and population dynamics of this snail 

is essential for effective agricultural pest management, reducing the risk of parasite transmission, 

and supporting public and environmental health. These bear underscores of the importance of 

incorporating snail-targeted control strategies, alongside ongoing preventive chemotherapy to 

reduce diseases. 
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1. Introduction       

Snails play crucial roles in ecosystems as decomposers and food sources for various animals. 

Their unique anatomy, featuring a muscular foot for locomotion and a protective shell, has evolved 

over millions of years. Beyond their ecological importance, snails have found their way into human 

culture, appearing in cuisine, art, and even health and skincare. Their seemingly simple existence 

belies a complex biology that continues to intrigue scientists and nature enthusiasts alike (Rashad et 

al., 2025), and they use shells for calcium supplements and snail meat for food (Kougiagka et al., 

2022). There were immunotoxic effects reflected and some morphological alterations in the 

hemocytes (Ibrahim et al., 2025) with an estimated 35,000 species, terrestrial molluscs are one of the 

most successful and diverse animal groups in land-based ecosystems. Natural bioresources have 

emerged as promising candidates, with snail slime gaining particular attention due to its documented 

antimicrobial, antioxidant, anti-inflammatory, and wound-healing properties. This viscoelastic 

secretion, produced by specialized epithelial cells, plays a vital role in snail survival by facilitating 

locomotion, protection, and defence against pathogens. Its therapeutic potential is attributed to a 

complex mixture of bioactive compounds, including allantoin, hyaluronic acid, proteins, and 

peptides, whose composition is modulated by biological, environmental, and nutritional factors 

(Chinaka et al., 2021). They are called vine snails or grape snails, and they are terrestrial gastropods 

that are widespread in most Al-Husseiniya farms in Karbala Governorate/ Iraq. This type of land snail 

attracts scientific interest due to its ecological importance and its distinctive reproductive biology. 

Therefore, understanding the fecundity of land snails in general and M. cartusiana in particular is 

crucial in estimating the population dynamics, reproductive strategies of this type of snail, and 

conservation needs. The mating behavior of M. cartusiana is a ritual, the first of which is courtship 

and then complex physical interactions. To ensure successful mating and successful reproductive 

ability, individuals engage in physical contact and mutual sperm transfer. These behaviors are 

necessary for the process of effective fertilization and subsequent egg production (Stringer et al., 

2003). snails are good invertebrate models for evaluating the chemical toxicity in freshwater habitats, 

Also, most terrestrial gastropod species are oviparous and for oviposition some of them utilize natural 

holes or crevices in the soil or under stones and pieces of wood (Bishop et al., 1992) . Data indicated 

that, the total number of deposited eggs per individual differed according to species and season 

(Capinera, 2001). External factors, such as seasonal variations, for example, affect the reproductive 

production of M. cartusiana in terms of population dynamics. Not only that, but there are other factors 

such as the duration of light, and environmental signals, all of which in turn either stimulate or inhibit 

reproductive activity according to favorable or unfavorable conditions (Kovalenko, 2019). As for 

internal factors, such as the physiological state of the snail, its size, age, and general health, which 

can directly affect reproductive ability and fertility, Although M. cartusiana has relatively great 

reproductive potential, it still faces challenges related to the fertility of the snail itself and the success 

of the snail. Reproductive in addition, predation, habitat degradation, and human practices negatively 

affect population size and reduce reproductive output (Heller, 2001). It was found that it possesses a 

mechanism to withstand environmental conditions and low temperatures (Schweizer et al., 2019). 

Also, at high temperatures, it immerses itself in the roots of some plant (Mahrous et al., 2002).   

Reproductive system and mating behavior M. cartusiana is hermaphrodite, meaning that individuals 

have both male and female reproductive organs and so can act as sperm donors or recipients during 

mating. This is because of the unique feature possessed by the aforementioned snail, which allows 

self-fertilization or cross-pollination with other individuals of the same species. 

2. Materials and Methods  
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 2.1. Sample collection 

Adult snails M. cartusiana were collected from the Al-Husseiniya Farms area in the Holy 

Governorate of Karbala during the month of October 2022. The samples were brought to laboratories 

and placed in a glass aquarium (50x50x50 cm) for several days to observe their behaviors. 

Movements and mixing for the purpose of mating with each other. 

2.2 Taking the standard dimensions of the shell 

After that, the standard dimensions of the snail shell were taken and the snail was placed in a 

box containing food to monitor the adult snail and collect the eggs. Eggs were also collected and the 

number of eggs recorded according to the length of the shell of the mother that laid the eggs. 

2.3 Fertility 

Then the fertility rate of the snails was extracted according to the straight line equation  (I. 

Ghulam & Magid, 2016; I. N. Ghulam, 2020). 

2.4. embryonic development  

Monitoring embryonic development from the outside without breaking the egg shell daily by 

inventing a method of placing eggs directly on a light source in completely dark conditions in the 

laboratory to see the size increase of the embryo as an indication of embryonic development. 

2.5. Preservation and dissection of samples 

Samples from adult mother snails were also dissected, and the gonads were extracted and 

preserved in a tissue preservation solution containing 70% ethyl alcohol for 3 days, after which tissue 

cutting operations were performed according to (Mubarok et al., 2021).In the method, the eggs, their 

shapes and sizes were photographically documented using a Sony camera 

3. Results 

 

Figure 1. shows dorsal view shape of Monacha cartusiana. 

Figure (1): How the mother snail looks from its dorsal view. 



Kadhim Hajir                                                      Kerbala Journal of Nursing and Health Sciences (2026)    

201 

 

Figure 2. Fecundity of  Monacha cartusiana based on the length of the snail shell. 

 Figure (2): The shape, color and size of the eggs of this land snail can be seen. They are 

spherical and white in colour. Sometimes you find the eggs tending to be yellow in color, which 

indicates the embryonic development of the embryos inside the egg. This type of land snail lays its 

eggs in a single spherical shape. But it is kept inside a hole in the soil to protect it from weathering 

and corrosion factors, and for the purpose of completing embryonic development.  

 

Figure 3. show the shapes and size of Monacha cartusiana. 

A- Eggs and mother snail      B- Size of the egg   C- Eggs from inside the incubators 

Figure (3) : The linear relationship to fertility, as shown in Figure (3), was represented by the 

presence of a positive direct relationship between the number of eggs laid by the mother snail and the 

length of her shell. It can be noticed how the snail, which is 16.2 mm long, laid 39 eggs, while the 
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snail, whose shell length is 9.1 mm, laid only 11 eggs. The stages of embryonic development of the 

snail M. cartusiana can be divided through the outer shell of the egg by the size increase of the embryo 

inside the egg and according to age into five starting starting with stage A, in which the splitting and 

splitting of the egg can be clearly observed and continuing through the stages.  

 

Figure 4. stages of snail embryonic development of Monacha cartusiana according to incubation 

period. 

A- 1 Day   B- (2-3) Day   C- 4 Day    D- (5-6-7) Day    E – (8-9) Day 

 Figure (4): it can be seen how the increase in the size of the embryo and the speed of its 

development. Up to the E stage before hatching, where a lack of internal space for the egg can be 

found, as the embryo has used all of the space due to its large size. It is worth noting that this 

embryonic development from the inside is accompanied by a change in the color of the egg and its 

shell to yellow from the outside, and this is an indication of the development that is taking place in 

the embryo, as mentioned above. Here, the reasons for resorting to this method are explained through 

examining embryonic development because the egg shell is opaque and it is difficult to follow 

development under the microscope. 
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Figure 5.  Monacha cartusiana ,  A1: without shell, location of the gonad A2: C. S. of the 

hermaphrodite gonad showing parts, 20X stained by H&E *bv: blood vessel, c.s.: cross-section, 

H&E : Hematoxylin and eosin, it: Interstitial tissue, of: ovarian follicle, s : Sperm, sef: stages of egg 

formation. 

Figure (5): shows a cross-section of the reproductive glands in a land snail, which is a 

hermaphrodite gland in which the male and female follicles appear. In the histological section, the 

maturation of the male and female follicles is observed at the same time, and it shows the integrity 

and interconnectedness of the tissues. It is an adult snail (mother snail). The reproductive gland tissue 

is of great importance in understanding the philosophy of reproduction and Fertility factors.  

4. Discussion 

These animals have long been of importance to human societies as food, medicine, crop pests 

and the Slime derived from plant-fed snails exhibited significantly enhanced bioactivity, 

characterized by stronger antibacterial effects, increased antioxidant capacity, and improved anti-

inflammatory and wound-healing responses (Elkhayari et al., 2026). vectors of parasites, and as tools, 

personal ornamentation and currency in trade (Heller, 2001) .Snails are considered intermediate hosts 

for parasites that cause serious human diseases, whether they are aquatic or terrestrial snails, such as 

Schistosomiasis (Hailegebriel & Kabtimer, 2026). Through the research results, a difference in the 

shape and color of the eggs can be noticed, and this is one of the signs of the continuous development 

of the embryo, as the color begins to change gradually from white to dark yellow, and perhaps this is 

due to the secretions of the embryo inside the egg, which is reflected in the color of the egg from the 

outside. This study was identical to the study of (I. N. Ghulam, 2020)  during her study of the eggs of 

the snail L. auricularia. This was also confirmed by Fretter (1984) that the size of the eggs changes 

with the progress of embryonic development, and he attributes these changes to genetic and 

environmental factors. This is what was confirmed by both research (Goulding et al., 2023). On the 

characteristics of snail eggs during embryonic development, with a focus on how egg color changes 

as the development progresses. The study by Heller (2001) explain that eggs typically start out 

translucent or white and become darker as the embryo develops. This reference discusses the different 

stages of embryonic development in snails and how environmental factors such as humidity and 

temperature affect egg color and size. It is suggested that environmental conditions can influence 

embryo development and external appearance, which is also confirmed by (Sands et al., 2020). The 

physiological state of the snail, its age and size have a direct impact on the fertility and reproductive 

capacity of the snail. This means that the more the physiological condition and its accessories are 

very good, the more these snails will lay a greater number of viable eggs. In addition to that, the 
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availability of the necessary nutrients and the appropriate environmental conditions for them, 

including humidity and temperature factors, contribute. In maintaining the periodic growth of this 

snail and thus increasing the quantity and quality of eggs during the reproductive process (Arnaud et 

al., 2001; Schubert et al., 2023) . Understanding the internal anatomy of the reproductive gland and 

its tissues gives an in-depth understanding of the mechanism and method of animal mating, and thus 

it is possible to interpret the fertility results in a correct scientific manner. M. cartusiana, as one of 

the wild hermaphroditic snails, is capable of producing eggs or sperm in a method of mutual 

fertilization, meaning each partner can switch roles, and this works on increasing the chances of 

mating and thus increasing the number of eggs produced. In other words, increasing the flexibility of 

the hermaphroditic gonads increases the chances of producing eggs, and this is confirmed by (Arnaud 

et al., 2001). It is important to understand a variety of information about the relationship between the 

type of reproductive system in snails and its relationship to egg production, as the type of sex, whether 

it is hermaphroditic or separate, may affect as a factor in increasing or decreasing egg production, as 

(Chase & Vaga, 2006) showed that the chance of a hermaphroditic snail may be greater. Of the snails, 

separate sexes increase egg production. Although separate sexes are able to produce a larger number 

of eggs compared to hermaphrodites, the fact that hermaphrodites need to divide their energies and 

body resources between producing eggs and forming sperm, the chances of hermaphrodites are higher 

and more stable in continuously producing eggs, thus increasing A continuous population, while 

others with separate sexes have their reproductive efficiency affected due to the challenge in finding 

the opposite sex as a partner and the success of mating, thus limiting mating and decreasing or limiting 

egg production , Hence, the importance of understanding the biology of reproduction through 

knowing the tissue of the reproductive system of the study snail. Thus, it can be known that the eggs 

produced by this snail are of high production compared to its size, in addition to the availability of 

environmental factors and food for it. 

5. Conclusion 

The larger (and longer) snails are often the ones that can lay the largest number of eggs, due 

to the maturity of their reproductive systems. The sexual maturity of the snail can be known by the 

length of its shell, as it reaches a certain length to prepare for the production of eggs. The population 

size of the snail increases as the environment improves. Rich in food and moisture resources, the 

faster the snails grow and produce more eggs compared to others in poor environments, determining 

the sex of the snail and the method of fertilization gives a clear idea about the factors of fertility and 

egg production , Many parasites that use gastropods as intermediate hosts cause very severe illnesses 

in humans and animals worldwide , reported that diseases caused by gastropod‑borne helmets (GBHs) 

are thought to affect millions people globally These findings illuminate promising pathways for the 

development of innovative therapeutic agents targeting microbial infections, oxidative stress, and 

wound healing, presenting significant potential for advancing health and wellness solutions.  
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