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ABSTRACT 

 
 The effect of neem extract (Neemazal T.S.) on the eggs hatchability and 

adult snails of two land snail species, Monacha cartusiana and Eobania vermiculata 
as well as its effect on food consumption of Juvenile snails M. cartusiana under 
laboratory conditions was also evaluated. Results revealed that the hatchability of the 
two tested snail eggs decreased to reach 50, 42.5% on the highest concentration (400 
ppm.), respectively. Regarding the effect of neem extract (Neemazal T.S.) against 
adult snail Monacha cartusiana mortality percentages reached to 20, 40, 55% in the 
end of experiment for the three tested concentration 0.625, 1.250 and 2.5%, 
respectively. Neemazal T.S. exhibited antifeeding effect on the  juvenile snails of M. 
cartusiana. Food consumption reached to 9.6 mg. (after 3 days) for the highest 

concentration (200 ppm.) compared with 31.9 mg. for untreated juveniles. 

 

INTRODUCTION 

 
Recently land snails had become one of economic serious pests in 

different governorates in Egypt. It is causing serious yield reduction of 
infested filed crops and fruits (Kassab and Daoud 1964 and Nakhla and 
Tadros  1995). Among these pests, the glassy clover snails, Monacha  
cartusiana (Muller ) and the brown garden snail, Eobonia vermiculata (Muller) 
which considered the most predominant snails in all localities at Sharkia 
Governorate which attacking agronomic, horticulture and ornamental plants 
(El-Okda 1979; Ghamry et al.. 1993; Ismail 1997 and Mahrous et al..2002). 
Though some molluscicides have been proved much effective in killing the 
snails, the use of these chemicals is not being encouraged nowadays due to 
environmental pollution. Therefore, considerable effort has been paid to 
control the pests through the use of natural products which derived from plant 
origin, as a potential source of pest control agent. Of these, extract from the 
neem tree, Azadirachta indica (A. Juss )(Meliaceacae) which native to India 
(Roxburgh, 1874). Azadirachtin (AZA), extracted from the seeds of the neem 
tree, is considered to be the most biologically active component of neem 
(Warthen, 1989), beside salannin, meliantriol and nimbin ( Jacobson 1990). 
These natural pesticides are known to have strong toxicity effects against a 
wide spectrum of insects, including anti-feedant, growth regulatory, and 
sterility effects (Schmutterer  et al.. 1981; Jacobbson, 1989 Su and Mulla 
1998a; Singh 2003) ; repellency effects (Dhiman and Sharma 1994) and 
inhibition of oviposition (Dhar et al.. 1996), yet it has a low toxicity towards 
beneficial organisms such as parasitoids, predators and pollinators (Lowery 
and Isman 1995; Naumann and Isman 1996; Raguraman and Singh 1999), 
can degrade rapidly in the environment (Isman 1999) and safe to carabid 
bettles, the main predators of snails (Forster 1991; Mohapatra et al.. 1991 ; 
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Srinivas and Madhumathi 2005). Although limited in number, some 
investigators studied the efficacy of extract of neem against different species 
of terrestrial snails. Among the former studies, those carried out by Ebenso 
(2004) that showed no effects on the controls or snails exposed to neem 
seed oil extract. Crude extract of bark, roots and leaves of neem at 500 and 
700 mg kg (-1) produced mortality after exposure for 48 h for Limicolaria 
aurora and 72 h for Achatina marginata.  Neem extract has also been found 
to possess significant activity against Lymnaea acuminate and Indoplanorbis 
exustus in binary and tertiary combinations with other molluscicidal plant 
products (Singh and Singh, 2001 & 2004). Shoaib et al.. (2009) studied the 
toxicity of the commercial neem based insecticide Nimbecidine® on food 
consumption & egg hatchability of terrestrial snails . The aim of this study 
assess the efficacy of neem extract (Neemazal T.S.1%) on egg hatchability 
and food consumption of  two land snails, Monacha cartusiana and Eobania 
vermiculata under laboratory conditions.   

 

MATERIALS AND METHODS 
 

Tested material: 
The formulation of neem extract which used in this test is Neemazal 

T.S. 10000 ppm. This compound was obtained by Tri- Folia –M Gmbh-
Company, Lahnay, Germany. 
Collecting of snails:  

Specimens of the terrestrial snail, M. cartusiana and E. vermiculata 
were collected from infested Egyption clover field at Zagazig district, Sharkia 
Governorate. Snails were put in rearing containers (50 × 30 × 30 cm.) and fed 
daily on fresh cabbage leaves. Egg layed was observed daily and all 
deposited egg clutches in the rearing containers were carefully collected for 
the ovicidal test.  
Egg tests: 
 Eggs of M. cartusiana and E. vermiculata snails were obtained by the 
previous mentioned manner and clutches were removed carefully, put in 
Petri-dish, washed with distilled water and then prepared for the following 
test. Clay soil were taken from the upper 15 cm. surface layer of the farm at 
Hehia county, Sharkia Governorate. The samples were air dried, cleaned 
from plant parts, thoroughly mixed, crushed, sieved through 2 mm. sieve and 
subjected to application. Four concentrations from Neemazal T.S. were 
prepared i.e.50, 100, 200 and 400 ppm. Tested eggs were dipping for one 
minute in all concentrations. Sieved clay soil were put in plastic boxes (3/4 
kg. capacity) and irrigated to reach the field capacity. Small holes were made 
by glassy needle and ten eggs were placed into it. Four replicates were used 
for each concentration and check control were prepared using soil free from 
any Neemazal extract. Soil was remoisted as required. The boxes were 
tightly covered with cloth netting secured with rubber band to prevent 
hatchlings from escaping, Boxes were examined daily and hatching 
percentages were recorded. Obtained data were subjected to statistical 
analysis using S.E. 
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Effect of Nemazal T.S. on M. cartusiana adult snails.   
Tested animals of M. cartusiana snails were collected before 

treatment from some infested fields at Zagazig region, Sharkia Governorate. 
They were allowed to acclimatize under laboratory conditions for two weeks 
and fed on cabbage leaves. Three concentrations of Neemazal T.S. i.e. 0.625 
%, 1.25% and 2.5 % were prepared by incorporating the appropriate amount 
of each concentration with bran bait to give 100 parts from poisonous baits. 
Four plastic boxes (3/4 k capacity) were used for each concentration. Control 
treatment was prepared using bran bait only. Five grams of each 
concentration were spread into each box. Ten adult snails were introduced in 
each box and then tightly covered with muslin clothes netting and secured 
with rubber band to prevent snails from escaping. Mortality percentages were 
recorded after 1, 7, 14 and 21 days post-treatment. Observation of mortality 
entailed using stainless steel needle according to El-Okda (1981). Dead 
snails were removed after testing and mortality percentages were calculated 
during experiment periods. Data were statistically analyzed to obtain L.S.D. 
Food consumption experiment: 
 Food consumption by juveniles of M. cartusiana snails was tested 
when treated with Neemazal T.S. under laboratory conditions. Clay soil was 
prepared by the previous manner mentioned in egg tests. About 400 gms of 
soil were put in each plastic boxes (3/4 kg capacity) and irrigated to reach 
field capacity. Five juveniles (diameter 6-8 mm.) of M. cartusiana snails were 
introducted in every box. Three concentrations were prepared i.e. 50, 100 
and 200 ppm from Neemazal T.S. Disc from cabbage were dipped for one 
minute and offered to the socials three treatment carried out and control 
treatment was conducted. Three replicates discs were weighted daily before 
and after application during 3 successive days. Consumed amount of food 
was measured daily according to Waldbauer (1964). Data were subjected to 
statistical analysis using L.S.D. 

 

RESULTS AND DISCUSSION 
 

Egg tests: 
       Data presented in Table (1) show the effect of Neemazal T.S. on 
hatchability of M. cartusiana and Eobania vermiculata eggs by dipping 
technique under laboratory conditions. The results show that the hatchability 
was decreased by increasing the concentration of Neemazal T.S. in two 
tested snail eggs. Hatchability was 77.5±6.3 and 70.0±4.1 for M. cartusiana 
and E. vermiculata snails at the lowest concentration (50 ppm), while it reach 
50.0±4.1 and 42.5±4.7 at the highest concentration (400 ppm) for the two 
land snails eggs respectively. Aioub (2000) reported that carbosulfan  
( furadan 10% G., nematicide ) and Tralkoxydin ( grasp 10% E.C., herbicide ) 
were the most effective against the two land snail eggs, M. cartusiana and E. 
vermiculata when applied as soil treatment and dipping technique, 
respectively. 
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Table (1): Effect of Neemazal T.S. on egg hatchability of M. cartusiana 
and E. vermiculata under laboratory conditions.  

Neemazal T.S conc. 
(ppm.) 

Egg hatchability (Mean ± SE) (%) 

M. cartusiana E. vermiculata 

50 77.5±6.3 70.0±4.1 

100 65.0±6.5 62.5±4.8 

200 60.0±4.1 52.5±4.8 

400 50.0±4.1 42.5±4.7 

Control 97.5±2.5 95.0±2.9 

             
Shoaib et al.. (2009) found that LC50 of Nimbecidine ® ( containing 

azadirachtin 0.03%) for the treated eggs was 2.18 ml/ L and eggs failed to 
hatch at concentration of 10 ml/L, which caused 100% mortality of eggs. It is 
necessary to mentioned that land snails laid its eggs in the upper surface 
layer of soil, so; we can reduce the number of hatchability of this harmful 
snails during the breeding season. Although further field studies were 
necessary to evaluated these products under field conditions. 
 
Adult snail experiment: 

The efficacy of Neemazal T.S. formulation were determined under 
laboratory conditions as poisonous-baits against M. cartusiana snail. Data in 
Table (2) revealed that mortality percentages increased with the increase of 
Neemazal concentration and (0.625%) failed to exhibited any molluscicidal 
activity against M. cartusiana adult snail at the third day post-treatment. From 
the seventh day of treatment, mortality percentage began to increase while it 
reached 2,5,15 and 17.5% for the three tested concentrations, respectively. 
Mortality percentages increased by time elapsing to reach 20, 40, and 55 % 
at the end of experiment (28 days) for the three tested concentrations, 
respectively. Generally, it could be reported that the highest tested 
concentrations (2.5%) had the most effect as poisonous baits against M. 
cartusiana snails under laboratory conditions.  

The literatures regarding molluscicide activity of neem extract on land 
snails are very lack.  

Ebenso (2004) determined the effect of 350,500 and 700 mg/ kg of 
crude extracts of neem, Azadirachta indica (A Juss), on the edible land snail 
Achatina marginata and Limicolaria aurora (Jay). Crude extracts of bark, root 
and leaf of neem at 500 and 700 mg/kg produced mortality after exposure for 
48 h for L. aurora and 72 h for A. marginata.   
 
Table (2): Effect of neemazal T.S on egg hatchability of M. cartusiana 

adult snails under laboratory conditions.  
Neemazal 
T.S conc.% 

Mortality percentage after indicated days 
Mean 

1 day 3days 7days 14 days 21 days 28 days 

0.625 0 0 2.5 7.5 12.5 20.0 7.08 

1.250 2.5 7.5 15 22.5 35.0 40.0 20.41 

2.500 2.5 7.5 17.5 32.5 45.0 55.0 26.66 

L.S.D.0.05       ns 
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Food consumption: 
Data in Table (3) show the effect of Neemazal T.S. on food 

consumption of M. cartusiana under laboratory conditions. Results revealed 
that Neemazal T.S. caused reduction in the food consumption of juveniles 
snails compared with untreated control treatment. Food consumption at the 
highest concentration after the third day post-treatment was observed reach 
the lowest values compared with control treatment where gave 9.6 and 31.9 
mg/day for one juvenile snail, respectively. Regarding the mean of food 
consumption for the three tested concentrations, it gave 25.4, 23.8 12.9 and 
32.9 mg. for 50, 100, 200 mg/juvenile and untreated control, respectively. 
Generally, it could be reported that Neemazal T.S. caused reduction of 
feeding of M. cartusiana snail juveniles. Singh and Singh (1998) reported that 
the mixture of cedar and neem oil were the most toxic to Lymnaea acuminate 
or garlic bulb powder was  more toxic than the individual components. 

Gabr et al. (2006) reported that different neem preparation 
(Neemix4.5 ®) did show molluscicidal activity against Monacha obtstructa 
and Eobania vermiculata snails under laboratory and field conditions.  

Shoaib et al..(2009) tested Nembicidine® on the effect of food 
consumption by M. obstructa snail under laboratory conditions. Results 
revealed that Nembicidine® has anti-feedant effect against M. obstructa 
reached 100% inhibition of feeding activity at the dose of 10 ml/ L.  

On the other hand, Shoaib et al. (2009) mentioned that Nembicidin® 
did not show ability to kill Monacha obstructa snail. It show a strong anti-
feedant effect against the snail caused 100% inhibition of its feeding activity 
at a dose of 1 ml/L. 

 
Table (3): Effect of neemazal T.S. on food consumptions (mg) of M. 

Cartusiana juvenile snails under laboratory conditions.  

Neemazal T.S conc. 
(p.p.m.) 

Food consumptions (mg) 

1 day 2 days 3 days Mean 

50 24
a
 30.1

ab
 22.3

a
 25.4 

100 24
a
 23.6

cb
 24.0

a
 23.8 

200 18.2
a
 10.9

c
 9.6

b
 12.9 

Control 28.1
a
 38.9

a
 31.9

a
 32.9 

L.S.D.0.05 ns 15.311* 9.646**  
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 تأثٌر مستخلص النٌم )نٌمازال تى إس( ضد نوعٌن من القواقع األرضٌه معملٌا
 سماح محمد عبد القادر و سباعى زٌاد سلٌمان شتٌه، شحاته أحمد على إسماعٌل 

 مصر –الجٌزه  –الدقى  –مركز البحوث الزراعٌة  –النباتات  وقاٌةمعهد بحوث 
  

النيم )نيمازال تى إس( كمبيد بيض ضدد  مستخلصفاعلية أجريت هذه الدراسة بهدف تقييم 
نوعين من القواقع األرضيه همدا قوقدع البرسديم الزجداجى )موناكدا كارتوسديانا( وقدوئ اللددا   البندى 
)أيوبانيا فيرمكيوالتا( وكذلك تأثير هذا المستخلص علدى األفدراد البال دة مدن قوقدع موناكدا كارتوسديانا 

كمددانع للت ذيددة علددى األفددراد ال يددر بال ددة لقوقددع البرسدديم  باإلضددافة إلددى دراسددة تددأثير هددذا المسددتخلص
 الزجاجى.
مندع أوضلت النتا ج أن لهذا المستخلص تأثير علدى ليويدة البديض ومندع خدروغ ال د ار  

، 04جددزف فددى المليددون( إلددى  044ليددا بل ددت نسددبة السقددس عنددد التركيددز األعلددى )لدددوا السقددس 
 ى موناكا كارتوسيانا وإيوبانيا فيرمكيوالتا على التوالى.% لكال من قوقع0.20

نسد  المدوت لقوقدع موناكدا  أن بالنسبة لتأثير هذا المستخلص على األفراد البال دة فقدد وجدد 
وجدد أن لهدذا  كما% للتركيزات الثالثة المختبره على التوالى. 00، 04، 4.كارتوسيانا و لت إلى 

موناكدا كارتوسديانا ليدا أنخسضدت كميدة  ألفدراد ال يدر بال دة لقوقدعالمستخلص تدأثير كمدانع للت ذيدة ل
مجم( للسرد الوالد وذلك مقارنة بالمستهلك فى األفراد ال ير معاملدة ليدا  629ال ذاف المستهلك إلى )

 مجم( للسرد الوالد فى اليوم. 9.26و لت إلى )
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