
RESULTS AND DISCUSSION

1. Ecological studies:-

A٠ Survey of land snails in Egyptian clover and Cotton fields:

The survey of land snails conducted in the fields of

Bgyptian clover and Cotton in Gharbia and Fayoum Governorates

proved the incidence of four common species belonging to one

Family, three sub familes and four genera.

The classification and taxonomical position of these specIe

according to Godan, (1983) as follow:

Phylum:-

Family:-

Mollusca

Helicidae

(Cuvier, 1798)

(Cuvier, 1817)

(Schmidt, 1855)

(Rafinesque, 1815)

(Rafinesque, 1815)

Class:- Gastropoda

Sub class :- Pulmonata

Order:- Stylommatophora

Superfamily:- Helicoidea

Monachinae: (Fitzinger, 1833)
Genus.: Monacha (Fitzinger, 1833)
- Species: Monacha obstructa
(Pfiffer, 1842)

Helicellinae (Wenz, 1923)
Genus: Helicella
- Species: Helicella westalis
(Pfffer)

Helicinae (Rafinesque, 1815)
Gemus: Eobania (Hesse, 1815) - Species: Eobania vermiculata (Muller, 1774)
Genus: Theba (Riss0, 1826) -Species: Theba pisana (Muller, 1774)
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Discription:

1-Monacla obstructa:- (Pfffer)

Shell white, almost unicolor except towards the peristome

which is of a transparent shade. Its umbilicis is close. (Kassab and

Daoud, 1964)

2-Eobania verniculata.:- (Muller)

The shell is dextrally coiled (aperture right-handed). The

aperture is more or less oval in outline a slightly thickened lip near

the umbilicus. Color of the shell shows great variations, it may be

chalky white, with or without a dark apex, or it may be ornamented

with several spirally coiled brown bands. The mean diameter of the

shell is 14.68 mm, ranging between 13 and 16 mm. thejaw is brown

arcuate crossed by two or three darker ribs which protrude ventrally

in the fomm ofstrong teeth. It measures about 1.7 mm across. Radula,

it is about 4mm long. (Bishara, et al. (1968):

3-Helicella vestalis:- (Pfiffer)

Shell is depressed and robust with a black apex it has from 5

-5.5 spires, having a bright white color pattem, its umbilicus is close

and free. The shell may reach 12 mm in diameter and a height of6-

7.5 mm. (According to Kassab and Daoud, 1964).

4-Thebapisana:- (Muller)

The shell weight (0.38 - 0.45 gm), diameter (1.1- 1.3 cm) the

height were(1.1 cm). this snail varies greatly inshape. (El-Okda, 1979).
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Fig (1). Land snails

1- Monacha obstruct

2- Eobania vermicwlata

3- Theba pisana

4- Helicella vestalis
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Data revealed that the four species were appeared in two

Governorates and were infested the two field crops. It is of

interesting to stated that Monacha obstrwcta snail appeared to be

the most abundance in occurrence in two surveyed Goverorates,

than the other snails. Hgyptian clover crop was found with heavy

infestation than cotton crop

The four surveyed species were previously recorded on

Egyptian clover; M. obstructa by Kady et al. (1983) and Nakhla et

al. (2002); E. vermiculata by Mahrous et al. (2002) and Abd

El-Wahab (2004); Monacha cartusiana by Abd Bl-Aal (2001),

Mortada (2002), Metwally et al.(2002), Mahrous et al. (2002) and

Mohamed (2006).

Some were recorded on cotton fields by Abd El-Wahab (2004)

and Mohamed (2006).

The surveyed snail species were also recorded in another different

host plants; M. obstructa in citrus (Ali and Suleman, 1992). E,

vermiculata on omamental plants (Chamry et al., 1993), in banana

orchards (Nakhla et al, 1993); on citrus trees (Hashem et al., 1993),

on washngtonia palm (Lokma, 1998); in Duranta plants and guava

(Abd El-Karim, 2000); on Wheat, broad bean , maize, navel orange,

mango and guava (Mahrous et al., 2002); on broad bean, wheat and

sugar cane (Abd El-Wahab, 2004); H. vestalis in banana orchards

(Nakhla et al.,1993); on date palm shoots (Nakhla and Tadros, 1993);

- 50 -



s iiees (Hashem eL al.,1993); T. pisana on date palm shootsن ituت 

(akhla and Tadros, 1993); on Guava and Orange trees (Idrees,

2003).

B. Population dynamic ofland snails in Fgyptian clover and
Cotton Fields.

Survey studies showed that the four land snails; Monacha

Obstructa (Pfiffer), Eobania vermiculata (Muller), Helicella

vestalis (Pfffer) and Theba pisana (Muller) were the most

abundance and occurrence in Egyptian clover and Cotton fields at

Gharbia and Fayoum Govemnorates. The population dynamics of

these species were conducted during the two successive growing

seasons 2004 / 2005 and 2005 /2006.

1. ln Gharbia Governorate:-

a. Ropulation dynamics ofland snails on lgyptian clover

crop during 2004 /2005 and 2005 / 2006.

Population dynamics of the four land snail specIes mn

Egyptian clover at Samanoud district (Gharbia Governorate),

during the period from September to August at two successive

growing seasons 2004 /2005 and 2005 / 2006 were tabulated in

tables (2 & 3) and illustrated in figs(2 &3).

The obtained results showed that the relative abundance of

snails in Bgyptian clover crop distinctly throughout the months of

the first season. M. obstrcta snails were the most dominant
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species followed by T pisana, E. vermiculata and H. vestalis. Total

means/m'of these species during the whole months of 2004 / 2005

were 104.4, 39.2, 31.3 and 20.7 individuals respectively. The

highest population density of M. obstructa (19.4 individuals/m)

was recorded during April , while the lowest mean (3.3

individuals/m") was recorded during September. On the other hand,

the highest mean of smail T pisana was 7.9 individuals/m' in April

and the lowest was 12 individuals/m' during September. The

highest mean of E. vemmiculata was 7.3 individualslm' during

April and the lowest was 1.1 individuals/m during November but

no snail individuals were recorded during September and October.

The highest mean of H. vestalis was 5.2 individuals/m during

April and the lowest mean was 0.6 individual/m" during November.

On the other hand no snail individuals were recorded and counted

during September and October.

During the second season (2005/2006), Data in Table (3) and

Fig (3) indicate the fluctation pattern in population density of land

snail species on the Bgyptian clover crop. Where the population

density of M. obstructa recorded the highest mean/m'during April

month (21.2 individuals), while the lowest was recorded during

September (4.1 individuals/m'). T. pisana occupied the second

order and recorded with different abundance throughout year

months whereas, its highest abundance recorded during April (9.1

individuals/m'), while the lowest was in September (0.8

individual/m). E. vermiculata came in the third order after the
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above mentioned snail species , its population density varied from

1.3 individuals/'during November to 7.5 individuals/m'during

April and no individuals of snail species were recorded during

September and October. H. vestalis ranked in the last order and its

population density recorded the highest during April (5.4

individuals/m), while the lowest was in November (1.7

individuals/m'), and no means of snail species were recorded

during September and October.

lt is clear that snail population at second season were more

abundance than those of the first one. This could be attributed to

certain climatic factors, where the average values of temperature

and RH% at whole tested periods were (20.7 and 18.2 C) and

(51.7 and 61.5%) during the two tested seasons respectively.

- 53-



 ٤م ت ت
 مح
 ع
٩ ح

 ح بلا

 بم
 بم٥ د بر فه

٥ ر< ا نم ت ا رص صم٢ر٤ ن ت ,صم-٢  ي

• تo ر ر ح و ت٢، ٥
 تع ر لاص رحة ص رص رصه ر )ص ف<١

 م ر(

٤tc٢> ر ح، رحct4م ر
0٤ ه و ت، و (٤ رح، ت ] ح ح و بو فه د٢ وu dص اTc ن»  و ح

 بو ر
٤c ص ر

 يو بي ح٣ yص حo0 حc م فه فه٥ ت بزt٠٥ ن و حo٤٢ ا

to> خز٤

 م ا
t،صا cج ر ص )ه ص 

» رص

oت oبخ ي م ح ج٥ص ح ت٢ صت ت صا٥ لاما w

٤ صا ض ح
٩١»t٢3> صا ت ح اt ح

 بي
 ج

٤٤E ٠ ،<٢٩،
 ج ب و م حo ا بم١ير
 إم

 م ا٩١ رح ف٥ و بو ب ت
a ى و oج٣ م 

 ت

 ت٤

٢
 م ي
=٥  م ت ت لc٢١ ح٤yc٤٣ ص ا

 ت ص ها ح )ص )ه ج ت» ي و ضعc ثر ت»
+١

 ببث نه٤ ص
٥ ح

 سخ
 د له

e٤ رم =٤ي ح3> بلا ص جa ح ه<< oتم٠»« ت تهب s « جي، ح٢> ر ح٢ ا
 م م١+

 نه€

±3 يم ر٢م  يه
Oyو goصا ح ocنم ت ت٢ص s ٥j٣0ح١+ ة ت ت ح٣> ه ح ح ا ت» ت 

 ع
e·فه م q
Eم ى ب ن، ص ت ت Gبك تم رحز 

o٠ فه ج هc ه فه مح ص ع ت٥٥2 ع صa ب٤٨ ث د ثن نخ4 ت ي
 Gي بخ بلا ه س2 م م بحز> بم{+

 فه فه ج مد
5Ha

}o
 بو

١١

 م ب ب
o
 ف

}
)

 فه٥
 بز٥
 سخ ت٥
 فه
 حز

 ت٥
 جر«،٥
 ة4 سخ
 سس ق4 تى

٤م و، ة غ
 ف بد·

 ك ح ة٤ حز
 ت ر

g  ه
 ج ج.

 ي و ر·3
gتر ب= ة ص 
Gم 

٥ a
a« يد سر ت فه a ع ة س ج  غ
 ج ج= و ج فه

 ص
 مر بم

5
 ع+
 به ع
 ر ه٥
g فه =ق ث غ  بم
 ع م

 رح$ بدء

٥ ى
 ب5

٥ a«ح gتق 
 ماح ح ند٥ فه
 ه5 ت
 بث٢١



 صا ر
 م uص
 ر

 ح
 و
 رم ض

 ه م
 ه ف

o ٥o «
t t
 صا

 ت
 ن٢٥

 صا
 ض
 صا

 ح
 ١٣ح

٢
 ضم
 ت

c
t
 ج
 صن

 م ي ر
 نم ع

b٥s
٣
 ح ط
٥

٢
0

c
٥o
 بو

 رحة

 صا
 لو بو

tر 
 أ مب

 و ، ن</»

t
 ز٥
 ب،

 ١3م<٥
٢٢\ بم م±اخاه#٤ ى٦

 ربؤ
 ج ن

 )ه
 بخ

٥oi ه
٦

 ب
0

 و ت ه
 صن
a

•٤ %ر  ه ح٥
o
 ج

o
 ح

o
 ص

 بح ص

٥ ع
gبم 
 زة ه

5 حر 5

 ر
c

 ب
 م
 و
 ح

 ٦ص
٣٢
٢٢١

٢«r
<t

 ب
co
٤y

 م ه
 م

٤
oi
d

 ب
 صا

 ج
oi٢tه }

 و
 ج
 بخ ت

 بب بح6 ؤزياة إم\+
 ص

،
o ت

 بي٢
 ح

o بو
 بو

٢ ب  اي ع
 بي م

 و
٤ ن

 ١م

 ص
 ١ص

o ن
 iم
-+
 صب

 /م م
 'ج

 رن
٢٤ ج٢

o ه ،\م بم ف
 بو

٢6ر

 ح

 ي :لأي• ج بم
 ص ب ب

 ج
 ع
 ها

 كأف ب ب

g ج و ي ب  م واذ ة
 م#
 ح له

 ج س ه
 بز
 ع٥
 مر
 فه

 ز جمر
٥  م م ق ب±
 يوه أ
 بر م ز
g ج·٣

 رم

G E
 بم تح
٥ عم
 بز فه
 فم خر

 ج تن ع·
 ت ز م بم ج ة
٤ سم

g  ر٣

a £
 ة ع
wg تنر5  ع
 ت مر
 تو بر فه

٥  م بم ة ة
 سب

 م
Gم 

 بم١ ح[{-

 ز ضم
c- ي ا٣ب م

o ه ز
c

٢{٣١

 ا
 بي

r تن
٤٨

 ر
 و

o +١٠
c ب ي/ بة  زح٣

 بم

 ضع
<٢
 زض

٣3
<٢

 بم٥٢

6[e
o
 ح

٢
 و

 ب
 ت

 بخ
 ج ه

 ح تب. %ؤ،اي
4٤

 ع
e

 جؤي.اة فه ومب
 ثة ت

 ص
 ب
 م ت

٤a
 يو ز

 بمUف 'اجي

 سر ه أ
 )ه
o حز

 ف

"a رج ه  بم

 $ا=
 من
 بح
<

eى٤ 
 بز فه

 3م ت ت ها
 م ع
H

 هه ك
 ص

 تز
 ت
٢

 ب ثر ت ه
 ٢م ة

 فه ةاء ث

a
 تى
 ج ه م سب

 نه

 ع بث ت=اي
 تجeي سه يثر بره ة ه

 ببو بر ى تة بح
 ت ع

 ف سم·
٥ ي

٤  ج ق9
 مdي
a حز فه

 ع
 ر· ع ة
 م تة٩
 ج ص
 بم ت
 برo١ ه ت

 ضم
 م فه
 م د
 بسح



 و60

{ د٠----٠---٣---------- هدد،،د

 إ25(
{ -سد-هي،مد  ي إ,+٠---٠٠-٠-٠'-+---٠٠٠-/50 يد '-ه. ي٠٠٥

 ج20٣ و
 ة ع
40 ف
 ف
 مق ي
 ع فه

20

10

0

 لم فى و عيم هي ي فى,٠ مم ه

Montes

 ق ا5 ك
 سق
 ب
 مة
 ة إ٥ ف»
Eح 
e

5s
6
٤ 0

 هى ه
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b. Popuhation dynamics of land snails on Cotton crop

during 2004/ 2005 and 2005 1 2006.

Data in tables (4 & 5) and figs (4 & 5) demonstrate the

occurrence of these snails on Cotton crop during the two growing

seasons 2004 /2005 and 2005 / 2006. it is clear that the same land

snails were recorded on Cotton crop with relative abundance

throughout the whole months of growing season. At the first

season, M. obstructa snails occurred with the highest total

mean/m' (31.5 individuals) followed by E. vermiculata (8.2

individuals/m'), T pisana (6 individuals/m) and H.vestalis (3.6

individuals/m). Population density of M. obstructa ranged

between 3.7 individuals /m'during April to 6.4 individuals/m

during September and no snail individuals were counted during

March. No individuals of Evermiculata were recorded on Cotton

crop during March and April whereas the mean/ m' number

ranged beteen 1.1individuals/m' during July to 2.6 individuals/

m' during September. Population density of T. pisana was ranged

between (0.7 individual/m) in July to (1.6 individualslm) in

September, and was nil during March month. H. vestalis

disappeared on cotton crop during March, June and July months

and recorded the highest density (1.3 individuals/m") during

September while the lowest was recorded during April (0.4

individua/m) as represented in Table (4) and Fig (4).
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Concerning the second season (2005 / 2006), Table (5) and

fig (5) show that the M obstrucla was the predominant species

and existed in high meanlm' during the different months of the

season. lts population density recorded the highest mean during

September month (8.1 individuals/m'), while the lowest was

during July(4.5 individuals/m). E. vermiculata occupied the

second order and recorded different abundance throughout year

months, whereas its highest abundance recorded during SSeptember

(3.5 individuals/m'), while the lowest was in April (0.2

individual/m), T. pisana came in the third orer after the above

mentioned snail species. Its population density varied from 1.0

individuals/m' during April to 1,7 individuals/m during

September and no snail individuals were counted during March.

H. vestalis ranked the last order and its population density

recorded the highest during September (1.5 individuals/m'), while

the lowest was in Jul (0.5 individuals/m'), and no individuals were

counted during March and jun. The total meanm of land snail

population could be arranged according to their relative

abundance on Cotton crop in the following descending order: M.

obstructa > E. wermiculata> T. pisana > H. vestalis, whreas their

total meanlm during the whole months were 37, 13.5, 7.6 and 4.7

individuals, respectively. Population density recorded the highest

mean m' during September in all cases, 8.1, 3.5, 1.7 and 1.5

individuals /m' respectively. On the other hand, the lowest means

were recorded in July for M obstructa (4.5 individuals/m'), H.
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Yes:alis (0.5 individual), T. pisana (0.6 irdividuaih) while for E.

vermiculata it recorded in April (0.2 individuals/m). No snail

individuals were recorded and counted during March in all cases

for M. obstructa, E. vermiculata and T. pisana but in case of H.

vestalis no individuals were counted during March and June.

It is clear that snail population at second season were more

abundance than those of the first season. This could be attributed

to certain climatic factors, where the average values of

temperature and RH% at whole tested periods were (23.4 and

23.8 C) and (56.5 and 57.3%) during the two successive seasons

respectively.
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2. 1n Fayoum Covernorate:-

a. Population dynamics of land snails on Egyptian clover

crop during 2004 / 2005 and 2005 / 2006.

Data in Tables (6 & 7) and Figs (6 &7) illustrate the

population dynamics of the four land snails; M.obstructa, H.vestalis,

E.vermiculata and T. pisana. at Sennores district (Fayoum

Governorate), during the period from September to August at two

successive growing seasons 2004 / 2005 and 2005 / 2006 on

Egyption Clover crop.

The occurrence of the snails on Egyption Clover during 2004/

2005(table 6 and fig 6) showed that the most common snail, was M.

obstructa, its peak mean (28.1individuals/m) was recorded during

April, While the lowest mean (3.8 individuals/m") was recorded

during September. Total meanm' of this snail species during 2004

was 152.4 individuals. On the other hand, the highest mean of H.

estalis was 7.5 individuals/m in April and the lowest was 1.5

individuals/m in November and no snails individuals were recorded

during September and October. Total mean/m of this snail species

during 2004 was 32.7 individuals.

Regarding the relative occurrence of E vermiclata snails on

Hgyption Clover during the different months of the study season, the

highest meanm' of snails occured during April 9.1individuals/m),

while the lowest was in October (0.2 individualm). With total mean

45.4 individuals/m' during the months and no snail individuals were

counted during December. Population density of T' pisana snail during
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the different months of the stdy season show that, The highest

meanhm' of snail was recorded during April were (10 individuals) ,

while the lowest was recorded in September (2 Hndividuals/m).

Concemning the second season 2005/ 2006, data in Table (7) and

Fig (7) show the mean number/m of the four land snails on

Egyption clover at Fayoum Govemnorate .it is cleared that M.

obstrwcta was the predominamt species and existed the high mean

during the different months of the season. Its population density

recorded the highest mean during April (25.7 individualslm), while

the lowest was during September (5.0 individuals/m). T. pisana

snail ranked the second order. It occurred with high mean during

April (13.3 individuals/m) and with a few mean during SSeptember

(1.8 individuals/m). E.vermiculata occupied the third order and

recorded different abundance throughout season months whereas its

highest abundance recorded during April (11.4 individuals/m),

while the lowest was in October (1.9 individuals/m') and no snail

individuals were recorded and counted during September. H.

vestalis came in the last order afer the above mentioned snail

species. its population densityl' varied from 0.7 individual during

October to 8.1 individuals during April and no snail individual,

were counted during SSeptember.lt is ofinteresting to state that the

mean numbers of land snails were increased with the decrease in

temperatre in R.H% during the two successive seasons. Numbers

ofland snails increased during the period of September to April and

decreased after that until May.
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b. 2opuiation dyة iذ iies of haid snails on Cotton crop during

2004 / 2005 and 2005 / 2006.

Data in tables (8 &9) and figs (8 &9) revealed the occurrence

and relative abundance of these land snails species on Cotton crop

throughout the two seasons , the most common snail infesting cotton

was M.obstrwcta, its peak mean (l0.1 individuals/m') was recorded

during September while the lowest (4.1 individuals/m') was

recorded during April and no snails were counted during March.

Total mean of snail species during 2004 / 2005 was 44

individuals/m. Tpisana occurred on cotton with highest mean

(2.5individuals) during September, while the lowest was recorded in

April (1.5 individual/m') and no individuals were counted during

March. Total mean of snails recorded throughout the whole months

of study season was 11.7 individuals/m" during September mean of

E.vermiculata was (4.1 individuals/m'), while the lowest mean was

recorded during April (0.8 individual/m') and no mean of snails

individuals was counted during March. 1otal mean of this species

was (10.8) individuals/m'. H.vestalis showed the highest mean

during September (1.5 individuals/m) and decreased to (0.5

individual/m) in April and July. Total mean/m" of this species was

5.7 individuals. M.bstructa was dominating over all other

population snail species (with total mean of 44 individuals) on

cotton crop followed by Tpisana (11.7 individuals), E.vermiculata

(10.8 individuals) and H.vestalis (5.7 individuals).
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٤٤Data-٠---٠٠٢----4٠٠٠٦٢٢٠٠ ؟٠١٢٢٢٢٢;/١ o٤ th i عتت5 i تs ش ةثة iiIustrated ذ in Iabie (9) and Fig . ز9)

[t is revealed that M obstructa occurred in highest mean, followed

by E vermiculata , T-pisama and H vestalis. Their total mean/m'

during the whole months were 47.6, 15.2, 14.4 and 7.7 individuals

respectively. The highest means/m for these species were recorded

during September and averaged 12.7, 5.7, 3.1 and 2.5 individuals

respectively, while the lowest were recorded in April and averaged

5.2, 1, 1.3 and 0.7 individuals, and no snail individuals were

recorded and counted during March for the three first species but the

last species disappeared during March and .June

Generally, snail means at the second season 2005 /2006 were

most vulnerable followed by the first season 2004 / 2005, This

could be attributed to certain climatic factors, where the average

values of temperature and R.H% at whole tested periods were (25.9

and 25.7C) and (51.8 and 51.3%) during the two successive

seasons respectively.

From the foregoing results, it could be concluded that. M

obstrwcta is considered the main and more abundant snail pest in

Egyptian clover and Cotton fields in both Charbia and Fayoum

Covernorates, followed by E. vermiculata, T. pisana and H.
vestalis.

On the other hand El-okda (1979) found that the snail E.

vermiculata was more abundant than that of T pisana and H.

vestalis on omamental plants in Alexandria Goverorate; Fl-Deeb

et al. (1999) found that the snail T pisana> E vermiculata > H
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vestalis > M. obstructa > Oychills Sp on field crops, vegetable

crops and fruit trees Orchards.

In both field crops, the population of all these snail pests started

in lower density, then gradually increased, reaches its peak during April

month in Egyptian clover and during September month in Cotton crop,

this is in agreement with Kady et al. (1983) they reported that the

population of M. obstructa in the Bgyptian clover field in Mansoura

began to increase gradually from the end March to the middle ofApril

Ali and Suleman (1992) reported that maximum population

densities ofM. obstructa immatures were observed during April and

carly May, and it was followed by peak density of adults in October

to November. Abd Bl-Karim (2000) recorded the population

dyamics of E. vermiculata snails at Kaft El-Sheikh Governorate on

Duranta, Guava and Banana fruits, he found that two peaks

population were recorded during April and December. Nakhla et al.

(2002) studied the population activity of the clover land snail M.

obstrwcta at El-Saff, Giza Governorate during to successive years

from October (1997) to September (1999), the two highest seasonal

activities were achieved during Winter and Spring seasons. Idrees

(2003) found that T pisana snails on Guava and Orange trees,

recorded the highest population during March. There are negative

correlation between the population density of land snails and air

temperature as population increased with the decrease in air

temperature, reaching high population during Winter months, and

lowest population during Summer months.
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These results are in agreement with El-Okda (1979) who

reported that activity of E. vermiculata, T: pisana and H. vestalis

was enhanced during periods of decreased temperatre and

increased humidity. lsmai (1997), Baker andVogelzang (1988)

stdied the population dynamics of T pisana snails in different sites

> the snails were abundant in Spring especially near its edge. and

rare in Summer. Hassanein and Hamed (1989) reported that the

number of Helicella sp increased during late Summer and Autumn

consequently. Ali and Suleman (1992) noticed that the snail M.

obstructa remained active most months of the year except Summer

months.

The four land snail species were recorded all over the whole

year months, infesting other vegetable, fruit trees and field crops as

well as omamental plants and grassy lawns as mentioned by

Hashem et al. (1992); Ali and Suleman (1992); Ghamry et

al.(1993); Hashem et al. (1993); Nakhla et al. (1993 a); Nakhla and

Tadros (1993); Mohamed (1994); El-Deeb et al. (1996 b); Lokma

(1998); Hegab et al. (1999); El-Deeb et al. (1999); Abd El-Karim

(2000); Abd El-Aal (2001); Metwally et al. (2002); Mahrous et al.

(2002); Nakhla et al. (2002); ldrees (2003); Abd EH-Wطa ab (2004)

and Mohamed (2006).

These terrestrial land snails transferred from these habitats to

the newly cultivated fields by Bgyptian clover and cotton. lt is

recommended to control these injerous pests not only on the main

crop fields but also in other cultivated surrounded fields.
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2. Toxicological studies:

A. Toxicity of some chemicals and mineral oils againist

Monacha obstrwcta under laboratory conditions:-

Methomyl (Lannate) as an insecticide, Copper sulfate, Sodium

borate as mineral salts and three mineral oils (CAPL- 1, CAPL- 2,

Sol.EC) were toxicologically studied on glassy clover snail;

Monacha obstructa using four different techiques:

a. Bait technique:

Mortality percentages of M.obstructa snails treated with bran

baits containing different concentrations of Methomyl, Copper

sulfate, Sodium borate, CAPL- 1, CAPL-2 and Sol.EC are tabulated

in Table (10). Data revealed that mortality percentages increased

with increasing the concentrations of the tested compouds, i.e at the

First day 13.3, 20.0 and 33.3% mortalities were obtained with the

concentrations 0.05, 0.1 and 0.2% ofMethomyl respectively, while

0.5, 1.0 and 3.0% ofCopper sulfate carried on bran bait achieved 6.7,

13.3 and 26.7% mortality respectively. At the same time Sodium

borate gave 0.0, 6.7 and 26.7% mortality with concentrations 1.0,2.5

and 7.0% respectively. The same chemicals, afer 4 days revealed 20,

40.0 and 60.0% mortality with Methomyl; 13.3, 33.3 and 46.7%

mortality with Copper sulfate and 13.3, 26.7 and 53.5% with sodium

borate, respectively. Also, it is clear that mortality percentages

increased with the prolonging the treatment period, where 33.3, 63.3
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and 100% mortality were occurred after 7 days of treatment with

Methomyl, 26.7, 53.3 and 86.7% mortality with Copper sulfate and

20.0, 46.7 and 80.0 % with Sodium borate respectively.

In case of the tested oils, after one day exhibited no mortality

percentage, while after four days, there are mortality percentages

ranged from 6.7 t0 40% for CAPL-1,0.0 to 6.7% for CAPL-2 and 6.7

to 20.0% for Sol.EC. On other hand after seven days oftreatment, the

mortality percentages increased to 26.7, 46.7 and 60.0% for the

concentrations 2.5, 5 and 9% of CAPL-1 respectively. Whereas

mortality percentages for CAPL-2 were 6.7% with concentration

[.5%. While, the other to concentrations 5 and 7% gave no

mortality. Sol.EC caused 20.0, 26.7 and 33.3% mortality when used

by concentrations 2.5, 3.5 and 5%, Respectively.

From the obtained results it could be concluded that using

mineral oils in bait technique to control land snails is not

recommended even with using more than the double recommended

rate per feddan.

LCs٨ & LCمو values and slope, as a percents of the three tested

compounds carried by bran baits against M. obstructa are calculated

and shown in Table(T1) and fg (10). The tested compounds, used as

baits, could be arranged according to their relative toxicity for M.

obstrwcta in descending order as follows: Methomyl (LC,0.07و= %),

Copper sulfate (1%) and Sodium borate (2.6%). While LCمو for

Methomyl (0.13), Copper sulfate (4.3) and Sodium borate (10.6).The
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Slope values were (4.6, 2.0 and 2.1) for the tested chemicals,

respectively.

b. Residual film techniue:

Data in Table (10) show the efficacy of Methomyl, Copper

sulfate, Sodium borate, CAPL-L, CAPL-2 and Sol.EC, when used as

residual film technique against adult ofM obstucta. Results showed

that mortality percentage increased proportionally with increasing

the compound concentration .After 24 hours the concentrations 0.02,

0.03 and 0.05 % Methomyl gave 33.3, 66.7 and 93.3% mortality

respectively. The concentrations 0.1, 0.3 and 0.5% of Copper sulfate

gave 20.0, 53.3 and 86.7% mortality respectively, while the

concentrations 0.7, 1.0 and 1.5% of Sodium borate gave 26.7, 40.0

and 80.0% mortality respectively. In case of the oils, Sol.EC was the

most toxic followed by CAPL-1 and CAPL-2. Mortality percentages

were 20.0, 33.3 and 66.7% for CAPL-1 concentrations 1, 3 and 5%

respectively. While CAPL-2 gave 20.0, 40.0 and 73.3% mortality

with concentrations 5, 7 and 10% respectively. On the other hand,

Sol.EC induced 26.7, 66.7 and 86.7% with the concentrations of3, 5

and 7% respectively.

Data in Table (I1) and fig (11), (12) showed the comparative

response ofM.obstructa to Methomyl, Copper sulfate, Sodium borate,

CAPL- 1, CAPL-2 and Sol.EC when used as residual film technique.

LCوoو , LCوو values of these compounds against M obstructa adult

were (0.02 and 0.05%) for Methomyl, (0.23 and 0.7%) for Copper
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sulfate and (1.03 and 1.5%) for Sodium borate, (3.76, 23.7 and 1.6%)

for CAPL- 1,(7.7, 15.04 and 4.4%) for CAPL- 2 and (4.16, 7.9 and

4.57) for Sol.EC respectively. while slope values were (4.75, 2.58

and 7.3, 1.6, 4.4 and 4.57), respectively.

c. Leaf Dipping technique:

Data in Table (10) show the mortality percentages 0f M.

obstructa adults when fed on lettce leafdiscs which were dipped on

different concentration ofMethomyl, Copper sulfate, Sodium borate,

CAPL-1, CAPL-2 and Sol.EC compounds. Tested concentrations of

these compounds showed a considerable variations in snails

mortality on the first day after treatment. Obtained mortalities were

6.7, 13.3 and 26.7% with Methomyl concentrations 0.03, 0.05 and

0.1%, respectively. On the other hand, 0.0, 6.7 and 20.0% mortalities

with Copper sulfate concentrations 0.25, 0.5 and 1.0%, respectively

were obtained. In the case of Sodium borate the concentrations 1.0,

3.0 and 5.0% gave 0.0, 6.7 and 13.3% mortality. 'Tested

concentrations of these mineral oils exhibited no mortality afer 24

hours from treatment.

After 4 days of treatment, mortality percentages of Methomyl

against adults of M.obstrwucta increased to 13.3, 33.3 and 53.3%

respectively, 13.3, 26.7 and 33.3% for Copper suIfate respectively,

6.7,20.0 and 46.7% for Sodium borate, 20.0, 13.3 and 6.7% mortality

for CAPL-1 concentrations 1,2 and 4%, CAPL-2 gave 13.3, 26.7 and

33.3% mortality for the concentrations 1, 3 and 5%, respectively.
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Mortality percentage of this snail on the 7th day were 26.7, 53.3 and

86.7% for Methomy, 20.0, 60.0 and 93.3% for Copper sulfate and

13.3, 40.0 and 73.3% for Sodium borate, respectively. ln case of

mineral oils, the cumulative mortality were (33.3, 46.7 and 60.0%)

for CAPL-1, (20.0, 53.3 and 73.3%) for CAPL-2 and (26.7,33.3 and

53.3%) for Sol.EC, respectively. It is cleared that the molluscicidal

effect considerably varied according to the type of chemicals. Also

mortality percentage of this snail increased with increasing in the

concentrations of these compounds and prolonging the period after

treatments.

Data in Table (11) and fig (13), (14) represented LCمو & LCمو 

and Slope values ofthe tested compounds against M. obstructa adult.

The obtained results revealed that LCso values of Methomyl, Copper

sulfate, Sodium borate, CAPL-1, CAPL-2 and Sol.EC were 0.5, 0.4,

3.35, 2.4, 2.6 and 3.03 respectively. On the other hand LCو values of

the same compounds were 1.54, 0.9, 11.56, 31.3, 11.43 and 19.55 %

respectively. While Slope values were (2.46, 3.9, 2.38, 1.2, 2.0 and

1.6) respectively.

d. Repelleney test :

The Data in 'Table(12),(13) and Fig (15, 16) represent average

repellency and attractancy action (average from l to 6 hours) of

Methomyl, Copper sulfate, Sodium borate, CAPL-1, CAPL2 and

Sol.EC against M. obstructa adult. Methomyl concentrations; 0.01,

0.03 and 0.05% showed strong repellent action after 6 hours. The
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average repellency percentages (RP%) were 46.7, 66.7 and 93.3%

repellency, class (l, IV and V) respectively. Hn the case of Copper

sulfate, (RP%) averaged 33.3,46.7 and73.3% after 6 hours, class (l,

I and IV) for concentrations 0.05, 0.1 and 0.2%, respectively.

Sodium borate revealed weakly repellent action after 6 hours. lts

(RP%) averaged -6.7, 26.7 and 60.0%, class (1, I and II) for

concentrations 1.0, 2.0 and 3.0%,respectively.

Mineral oils, were used at concentrations of 1, 5 and 10%.

CAPL-1at the first concentration (1%) gave weakly repellent effect

after 1 hours (6.7% RP, class 1), while 5, 10% gave 60.0 and 86.7%

RP, class (I and V). CAPL-2 had a moderate attractant action

(-33.3%) at concentration 1%, while the others concentrations (5,

10%) gave 66.7 and33.3% (RP) respectively which representin class

IVand I. On the other hand 1% of Sol.EC oil showed strong

attractant percentages (-60%, class IID), where the other

concentrations (5 and 10%) gave average repellency percentages

33.3 and 53.3% (class II and I) respectively. After 6 hours the

average attractancy and repellency percentages for CAPL-1,CAPL-2

and Sol.BC were (-66.7,26.7 and 66.7%; class I, I andI), (-33.3,

53.3 and 86.7%; class hl, II and V) and(6.7,40.0 and 93.3%; class; 1,

I and V) respectively.
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Cenerally, tested compounds (Methomyl, Copper sulfate and

Sodium borate) gave a fair good results when used in baits against

snails than when used in dipping method.

Harpaz and Oseri (1961) found that spraying 0.5% of lsolan

insecticide gave 93.0% mortality against Thebapisana while 1% bait

revealed only 28.2% mortality.

Ghamry et al. (1993) found that Metaldehyde compound was

the most effective one against M. obstructa and Eobania vermicwlata

followed by Methiocarb, Thiocarb, Syanophose and Monocrotofos.

AIl these tested pesticides failed to gain a good results agaist

Cochlicella acwta.

The foregoing results revealed that, when used bait

technique, Lannate exhibit 100% mortality after one week, at

concentration of 0.2%, followed by the mineral salt Copper sulfate

(86.7%) mortality at concentration 0f 3%. Concemning mineral oils,

CAPL-1 gave 60% mortality at concentration of 90%, while

CAPL-2 gave the least toxic effect.

When used CAPL-2 as toxic bait technique, it exihibite 6.7%

mortality at concentration of 1.5%, while no mortality occurred

when used at concentrations 5 and 7%, this could be attributed to the

repellency and attractancy effect on land snails as it appear an

attractancy action at low concentration (6.7%), while it proved
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repellency action at high concentrations (5 and 10%), and no feeding

was happened in the high concentration.

Methomyl (Lannate) was used as moluscicide by Fl-Okda

(1976); EH-Okda (1979); E1-Okda(1983); EL-Okda (1984); El-Okda et

al. (1989); Radwan et al. (1992); Mourad and Zedan (1996); Okka et

al. (1996); lsmail (1997); Zeddan (1999); Abd E-Aal (2005).

Also, mineral salts were used moluscicide to control land snails

by El-Bahi et al. (1992); Nakhla et al. (1993 b); El-Wakil and

Mesbah (1995) Nakhla and El-Sisi (1995); and lsmail et al. (2001).

Mineral oils were tested against land snails by Anonymous

(1971); EH-Okda (1983) and Awad (1994).
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Table 12. Average repellency and attractancy percentage (RP%) of
some chemicals against Monacha obstructa.

Chemical used

Methomyl

Copper sulfate

Concentration %

0.01
0.03
0.05

0.05
0.1
0.2

RP % after

46.7
66.7
93.3

33.3
46.7
73.3

ID
R٧
٧

II
III
I٧

1.0 -6.7 1
Sodium borate 2.0 26.7 IH

3.0 60.0 III

Table 13. Average repellency and attractancy percentage (RP %) of

some mineral oils against Monacha obstructa:

M1 ب 41 Coneentr.[ PP%after 1 and 6 hours
Mnera 01$ • %ation hour ه1 class 6 bours class

1 6.7 ٤ -66.7 ٤٧
CAPL1 5 60.0 III 26.7 I

10 86.7 V 66.7 I٧

1 -33.3 I -33.3 I
CAPL-2 5 66.7 I٧ 53.3 I

10 33.3 II 86.7 ٧

1 -60.0 III 6.7 1
Sol.EC. 5 33.3 II 40.0 II

10 53.3 HI 93.3 ٧

RP %= Repellency and attractancy percentage.Positive values (+)

expressed repellency and negative vahues (-) attractanCy.
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B. 'Toxicity of some plant extracts againist Monacha obstructa

under laboratory conditions:-

Fennel., Black pepper. Santonica, Red pepper, Pomegranate

and Neem plant extracts were tested against glassy clover snail

M. obstructa by four different bioassay techniques.

1. Water extracts.

Boiled water extracts of the three plants; Santonica, Red

Pepper and Pomegranate were tested against adults of glassy

clover snail M obstructa. Four bioassay techniques were

conducted: bait technique, residual film technique, leaf dipping

technique and repellency tests. Results revealed that all crude

boiled water extracts had no effEct on snails and no mortality

individuals was recorded during the tested period. These results

were in agreement with Ghamry (1994) and Ghamry (1997).

2. Acetone ertraet.

Crude Acetone extracts of the above mentioned plants in

addition to Fennel, Black pepper and Neem plants were tested

against M. obstructa. Using four bioassay techniques. A control test

(check) was paralled conducted using the same techniques, without

any treatments. Results revealed that, No mortality in snail

individuals was recorded in control tests during the tested period.

For bait, residual ilm and dipping techniques.
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a. Bait technique:

The results tabulated in table (14) show the effect of Fennel,

Black pepper, Santonica, Red pepper, Pomegranate and Neem

against M obstructa by bait technique. 'The results indicated that

Fennel and Pomegranate , exhibited the highest toxic action

followed by Black pepper, Santonica and Red pepper . The

toxicity of Neem extract which used as a standard to compare

other extracts with it, revealed a very weak toxicity. The results

afer one day were 6.7, 13.3 and 26.7% mortality with

concentrations 0.05, 0.1 and 0.3g / ml respectively for Fennal,

13.3, 20.0 and 33.3% mortality with concentrations 0.33, 0.65 and

1.0 respectively for Pomegranate. The results afer four days for

the same plant extracts and same concentrations were (26.7, 53.3

and 73.3%) and (26.7, 40.0 and 60.0% mortality) respectively.

Mortality after seven days averaged (33.3, 66.7 and 93.3%) and

(33.3, 73.3 and 93.3%) respectively. On the other hand, the

mortality percentages of Black pepper, Santonica, Red pepper and

Neem after 24 h of application were (0.0, 6.7 and 20.0%) for

concentrations (0.1, 0.3 and 0.6 g/ml) respectively for Black

pepper and (0.0, 0.0 and 13.3%) for Santonica at concentrations

(0.5, 1.0 and 1.5 g/ml) respectively, Red pepper gave (0.0, 13.3

and 20.0%) mortality for concentrations (0.3, 0.6 and 1.3 g/ml)

and the Neem doesn't give mortality with concentrations (5, 10

and 15%). The results for these plant extracts after four days from

treatment were (13.3, 40.0 and 53.3%), (6.7, 13.3 and 33.3%),
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Same time, the mortality percentage of snails increased after seven

days from treatment to (26.7, 60.0 and 86.7%), (13.3, 26.7 and

53.3%), (20.0, 46.7 and 73.3%) and (0.0, 13.3 and 53.3%)

respectively.

LCs٨. LCمو and Slope Values of the tested extracts (Fennel,

Pomegranate, Black pepper, Santonica and Red pepper) against

adults of M. obstructa. are shown in table (15)and Fig (17).The

obtained results revealed that LCsم values of these plant extracts

were (0.08, 0.42, 0.2, 1.55 and 0.7 mg/ml) respectively. On the

other hand LCو values of the same plant extracts were (0.3, 0.92,

0.8, 5.24 and 2.5 mg/ml) respectively.

b. Residual film technique:

Table (14) showed the comparative response of M. obstructa

adult to some plant extracts when used as residual film treatment.

The efficiency of Fennel and Pomegranate was high followed by

Black pepper, Santonica, Red pepper and Neem. After 24 hours,

Fennel exihibit (26.7, 53.3 and 100%) moruality for concentrations

(0.01, 0.05 and 0.1g/ml) respectively, while Pomegranate gave

(33.3, 60.0 and 93.3%) mortality with concentrations (0.15, 0.3 and

0.5 g/ml) respectively. On the other hand Black pepper, Santonica,

Red pepper and Neem mortality percentage avcraged (20.0, 46.7

and 80.0%), (0.0, 6.7 and 13.3%). (13.3, 40.0 and 86.7%) and(13.3,

33.3 and 66.7%) respectively after 24h post-treatment for the

-95-



concentrations (0.3, 0.6 and 0.75g/ml), (1, 2 and 4glml), (0.5, 0.7

and 1.5g/ml) and (5, 10 and 15%) respectively.

Data tabulated in table (15) and illustrated in Fig (18) showed

the LCs, LCمو and Slope values of the tested extracts against M.

obstructa. LCsم values were 0.02, 0.2, 0.5, 0.9 and 12.3 gm/ml for

Fennel, Pomegranate, Black pepper, Red pepper and Neem

respectively. While LCمو values were (0.07, 0.5, 1.1, 1,6 gm/ml

and 32.1%) respectively. Slope values were (2.71, 3.43, 4.13, 4.58

and 3.08) in the same respective order.

c. Leaf Dipping technique:

The results tabulated in table (14) show the mortality

percentages of M.obstructa adults exposed to iettuce leaves

dipped in Fennel, pomegranate, Black pepper, Santonica, Red

pepper and Neem extracts. Tested concentration of these plant

extracts showed a considerable variation in the snail mortality on

the first day after treatment where0.0, 6.7 and20% mortality were

obtained with concentrations 0.025, 0.05 and 0.1g/ml of Fennel,

6.7, 13.3 and 20.0% mortality with 0.5, 0.7 and 1.2 g/ml of

Pomegranate. Black pepper exhibited 6.7, 13.3 and 26.7%

mortality with concentrations 0.3, 0.6 and 0.75g/ml. Santonica

gave 0.0, 13.3 and 20.0% mortality with concentrations 1,2 and 4

g/ml. On the other hand 0.5, 0.7 and 1.0g/ml Red pepper achieved

0.0, 6.7 and 13.3% mortality respectively. In the case of Neem

tested concentrations (5, 10 and 15%). After four days, Fennel
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revealed mortalIy(20.0, 33.3 and 53.3%) respectively with sub

mentioned concentrations. While pomegranate gave (13.3, 26.7

and 46.7% mortality), Black pepper gave (13.3, 26.7 and 46.7%

mortality) and Santonica cause (13.3, 20.0 and 40.0% mortality)

respectively. On the other hand Red pepper gave (6.7, 26.7 and

33.3% mortality) respectively, while Neem don't give mortality

after four days from treatment. The percentage mortality

increased after seven days fiom treatment for the same plant

extracts to (26.7, 60.0 and 86.7%), (20.0, 40.0 and 80.0%), (20.0,

53.3 and 80.0%), (13.3, 33.3 and 60.0%) and (20.0, 40.0 and

73.3%), respectively. The same trend was observed in the case of

both Neem with the same concentarions which caused (6.7, 20.0

and 33.3%) mortality for the tested plant extract afier seven days

respectively.

Data in Table (15) and Fig (19) represented LCsA, LCمو and

Slope values of the six tested plant extracts against Monacha

obstructa . LC,و values of Fennel, Pomegranate, Black pepper,

Santonica, Red pepper and Neem were 0.04, 0.79, 0.51, 3.1,0.75

and 22.91 respectively, where LCمو values were 0.11, 1.62, 1.0,

11.2, 1.4 and 84.9 respectively. On the other hand Slope values of

these plant extracts were 2.58, 4.13, 4.25, 2.3, 4.6 and 2.25

respectively.

d. Repellency test of plant extracts :

Data in Table (14) and Fig (20) show the results ofaverage
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repellency and attractancy action (average from 1 to 6 hours) in

the case of plant extracts against M. obstructa adult. Fennal

showed repellent effects after 6h. Its average attractanCy Was

-73.3% , while repellency percentages (RP%) were 13 and 80%

repellency class IV, I and DV with concentrations 0.02, 0.05 and

0.1g/ml respectively. On the other hand 0.075g/ml Pomegranate

had attractancy afier 6h and their (RP%) were -60 but the two

higher concentrations 0.33 and 0.65g/ml had repellent action

(class I, D and IV%, respectively). Black pepper gave (RP%)

averaged -66.7% with concentration 0.03 but repellency

perccntages (RP%) were 6.7 and 66.7% class IV, I and IV with

concentrations 0.3 and 0.55g/ml. Santonica showed very strong

repellent effects after 6h. its average repellency percentages (RP%)

were 15, 40 and 90% class 1, II and V with concentrations 0.13,

0.25 and0.5g/ml respectively. Red pepper gave attractancy

percentages -80 with concentration 0.05 while it doesnt give any

effect with concentration 0.1g/ml. Although Neem revealed

strong repcllency percentages (RP%) (18, 22 and 27% class I, Il,

II) with concentrations 5, 10 and 15% respectively.
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e. 6eneral identification of the toxic components in plant

extracts using Thin layer chromatography:-

In order to identify the plant extract components, the extracts

were subiected to Thin layer chromatography (TLC) techniaue.

TLC indicates the different fractions obtained from acetone plant

extract. The extracts of Black pepper, Pomegranate, Fennel,

Santonica, Red pepper and Neem contained 5,2, 3, 2, 6 and 3 spots,

respectively. The acetone extract of Black pepper yielded 5

fractions having (RF) values 0f 0.4, 0.5, 0.6, 0.8 and 0.9 cm. Other

plant extracts showing the different developed fractions are

presented in (Fig21).

Hussen et al. (1994) reported that, the active ingredient in

Calotropis procera responsible for the molluscicidal activity was

isolated from its latex by solvent extraction.

Several authers used plant extracts to control land snail pests.

Hamdy and E]-Wakil (1993): Ghamry (1994, 1997); Zidan et al.

(2001) used several plant extracts against M obstructa, Eobania

vermiculata and Theba pisana. Ebenso (2004) used Neem extract

and reported that, there is no effects on the snails exposed to Neem

seeds oil extract. Caber et al. (2006) used Neem exttact against

land snails: M. obstructa and E vermiculata.

From the foregoing results, it could be concluded that, plant

extracts can be used in controlling the injurious land snails, using

the bait technique, especially extracts of Fennel, and Pomegranate

as they exhibit more than 90% mortality after 7 days of treatment.
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SUMMARY

1. Ecological studies.

The ecological studies were conducted in Samanoud district,

Charbia Governorate to represent the Lawer Bgypt and Sennores

district, Fayoum Governorate to represent the Upper Pgypt. In both

districts, two field crops were chosen; Egyptian clover (Trifolium

alerandrinum L) as a Winter field crop and Cotton (Gossypium

hirsutum L.) as a Summer field crop.

A. Survey of land snails:-

Survey ofland snails which infesting Hgyptian clover and

Cotton was conducted in both Samanoud and Sennores districts. The

results revealed the following:-

1- Survey of terrestrial snails infesting Bgyptian ckover and Cotton

in Gharbia and Fayoum Governorates through the period from

Sebtember to Augast during the two successive seasons

2004/2005 and 2005/2006, revealed the occurrence of four land

snail species belonging to Super-family Helicoidea , Family

Helicidae and three sub families; Monachinae, Helicinae and

Helicellinae. These species are ; glassy clover snail Monacha

obstructa (PfifTer), brow garden snail Eobania vermiculata

( Muller), small sand snail Thebapisana (Muller) and small dsert

snail Helicella vestalis (Pfiffer).

2- M. obstructa snail was the predominantes species in both
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Govemnorates followed by E. vermiculata, T pisana and H.

vestalis. Bgyptian clover crop was found with heavy infestation

than Cotton crop.

B. Population dynamics of land snails infesting Egyptian
clover and Cotton crops in Gharbia and Fayoum
،overnorates:-

Seasonal population dyamics of land snails were conducted

in Sammanoud and Sennoures districts. One fEeddan was selected

for Egyptian clover and Cotton crops in the two districts, five

replicates of quadrate plots (lm') were randomly examined at

biweekly intervals. The results revealed the following.

1- Bgyptian clover crop was infested severelly with land snails

during the two successive seasons 2004/2005 and 2005/2006

followed by Cotton crop. In Gharbia Governorate, the population

density of land snails on Dgyptian clover reached 195.6 and

211.6 individuals /m" in both seasons respectively, while on

cotton crop it reached 49.3 and 62.8 individuals respectively.ln

Fayoum Governorate these densities reached 288.5 and 307.6

individuals /m' on Egyptian clover and 72.2 and 84.9 individuals

on Cotton crop in both seasons, respectively.

2- In both governorates; M. obstrwcta snail was the predominant

species on Egyptian clover and Cotton crops, while H. vestalis

snail was occurred with lower number in two field crops.
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3- According to the population density of these land snails in both

goverorates, they can be arranged on Egyptian clover as

follow:- M. obstructa > T. pisana> E. vermiculata > H vestalis,

while on Cotton, they arranged as follow:- M. obstructa > E.

vermiculata> T. pisana> H. vestalis.

4- population density peaks of M. obstructa, E. vermiculata, T

pisana and H. vestalis on Egyptian clover were recorded during

April while the lowest population density were recorded during

September for M. obstructa and T pisana, and during November

for H.vestalis and E. vermiculata in both Gharbia and Hayoum

Governorates.

5- In Cotton crop, peak population density of land snails was

recorded during September in Gharbia and Fayoum

Governorates , while the lowest density was recorded during

July for E. ermiculata and T' pisana , during April for M

obstructa but the lowest density for H vestalis was recorded

during April in the first season and during July in the second

season in Gharbia Covernorates while in Fayoum the lowest

density was recorded during Apri for all snail species. On the

other hand these land snails did not recorded during March in

Gharbia and Fayoum Governorates.

2. Toxicological studies:

Ln these studies, One insecticide, tow Inorganic salts and three

mineral oils as well as sex plant extracts, were tested against glassy
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clover snail M. obstructa as bait, residual film, Leaf Dipping and

repellency techniques.

A. Molluscieidal effect of some chemicals and mineral oils:

Methomyl (insecticide), Copper sulfate, Sodium borate

(inorganic salts); CAPL-1, CAPL-2 and SOL.EC (mineral oils) were

tested. Results revealed the following:-

1- Molluscicidal effEct of these compounds was tested as a bait

technique, Methomyl compound exhibited the highest

molluscicidal effect followed by Copper sulfate and Sodium

borate, Values of LCso,s for Methomyl, Copper sulfate and

Sodium borate were 0.07, 1 and 2.6 respectively. ln case of

mineral oils CAPL-1 was more effective followed by

CAPL-2 and SoL.EC.

2- When used these chemicals and mineral oils as a residual

film technique, Methomy] was more toxic than Copper

sulfate and Sodium borate. Values of LCso,s for these

chemicals were0.02, 0.23 and 1.03 respectively. In case of

mineral oils; CAPL-1 was more toxic followed by other

oils. Values of LCs0,s for CAPL-1, CAPL-2 and Sol.EC

were 3.76, 7.7 and 4.16 respectively.

3- Leaf Dipping technique test revealed that Methomy] was

the highest toxic. Values of LCso,s for Methomyl, Copper

sulfate and Sodium borate were 0.5, 0.4 and 3.35

respectively. On the other hand mineral oil CAPL-1 was

more effective. . Values of LCs,s for CAPL-L, CAPL-2
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and S0l. FC were 2.4, 2.6 and 3.0 respectively.

4- The same compounds were tested as a repellency agents.

Methomy] and Sol.EC gave strong repellency than the

other compouds.

B. Molluscicidal effect of some plant extracts:

Boiled water extracts of Santonica (Artemisia herbha .

alba-Asso), Red Pepper (Capsicum ammum L.) and Pomegranate

(Pumnica granatm L.) as well as the acetone extracts of these

plants in addition to Fennel (Foeniculu wwlgare l), Black pepper

(Piper nigrum l.) and Neem (Azadirachta indica) were tested

against M obstructa, using the four mentioned techniques.The

results revealed the following:-

1- When using the four bioassay techniues; all crude boiled

water extracts of Santonica, Red Pepper and Pomegranate

had no effect on snails and no mortality individuals was

recorded during the tests period

2- Acetone extracts of Fennel, Black pepper, Santonica, Red

Hepper, Pomegranate and Neem were used as baits,

against adults of M. obstructa under laboratory

conditions. the Fennel plant extract exibited the highest

effect followed by other plant extracts while Neem was

proved the least toxic one. Values of LCso,s for Fennel,

Black pepper, Santonica, Red Pepper, Pomegranate were

0.08, 0.42, 0.2, 1.55 and 0.7 respectively.

3- the same plant extracts were tested as a residual film
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technique against M obstructa. Finnel plant extracts was

more toxic, while the Santonica was the least toxic one.

Values ofLCso,s for Fennel, Pomegranate, Black pepper,

Red pepper and Neem were 0.02, 0.2, 0.5, 0.9 and 12.3.

respectively.

4- These plant extracts were tested as a Dipping technique

against M obstucta adult. Data showed that the Fennel plant

extract was more effective, while the Neem was the least

toxic one. Values ofLC¢ر,s for Fennel, Pomegranate, Black

pepper, Santonica, Red pepper and Neem were 0.04, 0.79,

0.51,3.1,0.75,22.91 respectively.

5- The same plant extracts were tested as a repellency tests

against M obstructa adult. Data showed that the Santonica

and Neem plant extracts were revealed strong repellency

than other plant extracts.

6- In order to identify the plant extract components, the

extracts were subjected to Thin layer chromatography

technique which indicated the different fractions

obtained from acetone plant extract. The extracts of

Black pepper, Pomegranate, Fennel, Santonica, Red

pepper and Neem contained 5, 2, 3, 2,6 and 3 spots,

respectively. The acetone extract of Black pepper

yielded 5 fiactions having (RF) values 0f 0.4, 0.5, 0.6,

0.8 and 0.9 cm. Other plant extracts were showing the

different developed fractions.
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