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ABSTRACT: Results of a survey carried out on land gastropods infesting major field,vegetable
and fruit crops in 12 villages (localities) representing four districts (counties) of Dakahlia governorate
through the seasonal activity period of gastropod species during two successive growing seasons
2018/2019 and 2019/2020 revealed the occurrence of three land snhail species and one slug species
belonging to order: Stylommatophora. The snail species were, the glassy clover snail Monacha
cartusiana  (Muller) family: Hygromiidae, the brown garden (chocolate-band) snail Eobania
vermiculata (Muller) family: Helicidae and the succineid snail Succinea sp., family: Succineidae,
while the slug species was Deroceras sp., family: Agriolimacidae. The identified species varied in
their incidence according to host plant, locality and season. In this respect, M. cartusiana snail has the
upper hand, since it was detected in most of all surveyed localities infesting the majority of examined
crops. It was more abundant on field and vegetable crops compared to fruit trees. E. vermiculata was
found on all examined fruit crops. It was not detected on any of the studied field or vegetable crops at
all surveyed localities. On contrary, the succineid snail Succinea sp. was found on field and vegetable
only, it was not observed infesting fruit crops. On the other hand, the slug Deroceras sp. was found in
certain localities infesting all examined crops except wheat, broad bean and potato. Population density
of M. curtusiana differed from host plant to another and from locality to another. Among field and
vegetable crops, Egyptian clover and lettuce gained the highest values while wheat and potato showed
the lowest ones. Since, the highest number of this snail on Egyptian clover and lettuce were counted in
Borg El-Nour village (Aga district) and Batra village (Talkha district) during 2018/2019 and
2019/2020 seasons with values 29.9, 25.6 (21.1, 19.5) and 27.7, 23.2 (24.4, 22.5) snails per 50 x
50cm?, respectively. Whereas, other identified gastropod species were found with relatively lower
occurrence and population density on the infested crops. The seasonal population behavior of the
predominant species, M. cartusiana was monitored on Egyptian clover and wheat during two
successive seasons (2019/2020 and 2020/2021). It was found that population density increased during
spring months as compared to low or moderate values during autumn and winter months.

Key words: Land gastropods, Monacha cartusiana, occurrence, population density, population
behavior, Dakahlia Governorate.

INTRODUCTION

In recent years, land gastropod species are
considered one of the most important animal
pests reducing production of different crops.
Movement of gastropod species on the infested
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plant parts cause indirect damage by left
unpleasant slimy tracks making humans and
farm animals refuse eating on these plants
(Sallam et al., 2009). Crops attacked by these
pests lose their marketability and hence their
export potential in many countries (Baker and
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Hawke, 1990). In addition, many of land snails
are known to serve as intermediate hosts to
human and livestock parasites of Platyhelminthes
(Grewal et al., 2003; Rashed, 2008) as well as
the nematode parasite Angiostrongylus cantonensis
in Egypt (Yousif and Ibrahim, 1978). Moreover,
they act as vectors of many plant pathogens
(Alvarez et al., 2009). Generally, the importance
of terrestrial snails is now becoming obvious
with descend in the economic importance of
insect pests due to development of effective
control strategies (Barker, 2002).

Problems caused by gastropod pests on
agricultural crops were reported in several
countries of the world. In Egypt, up till 1980 it
was established that land gastropod pests have
been concentrated mostly in northern governorates
of the Nile Delta region such as Alexandria and
Beheira. However, at present time they occur in
all Delta governorates infesting field and
vegetable crops as well as fruit trees and
ornamental plants. Moreover, in Upper Egypt,
land gastropods were found on many economic
crops in Fayoum, Menia, Assuit and Sohag
governorates. The most abundant species in
Egypt were, Monacha spp., Eobania vermiculata,
Cochlicella acuta, Succinea spp. and Deroceras
spp. (El-Deeb et al.,, 1996; Mahrous et el.,
2002; Desoky et al., 2015; Mohamed, 2015;
Abd El-Halim et al., 2021). Generally, the
damaging effects of these pests is far greater
today than in former times, since limits for their
dispersal have not existed as a result of denser
and faster transport and traffic. Also, large snail
populations can be built up mainly because
parasites and predators which occurred in their
original area do not exist in the newly
established area (Godan, 1983). Moreover, land
snails are capable of spreading to new areas due
to their ability to tolerate unfavorable climatic
factors such as high temperatures and dry
conditions, which considered the main climatic
factors that influence their activity and
occurrence. Also terrestrial snails possess high
fecundity and ability to live in new habitats
(Cook, 2001; Schweizer et al., 2019).

Control methods depend greatly on ecological
and biological information of land snail
infestation. It helps in choosing the suitable and
safety control methods which are very necessary
to protect crops from damage caused by these

pests. Therefore, many authors studied population
dynamics of the most abundant land snail species
attacking different crops at almost Egyptian
governorates i.e., Sharkia (Ismail et al.,2017)
Gharbia (Abo-Zaid et al., 2021), Kafr EI-Sheikh
(Shahawy et al., 2018), Dakahlia (Mortada,
2002), Dumyatt (Awad, 2014), Beheira (Abd-
Elhaleim et al., 2022), Fayoum (Abd El-Halim
et al.,2021), Qalubiya (Khidr et al.,2020) and
Assiut (Ibrahim et al., 2020). Generally, the
objective of the present study is to study the
occurrence of terrestrial gastropods on the major
economic field, vegetable and fruit crops in
three locations (villages) at each of four districts
in Dakahlia governorate and to study the
seasonal population behavior of the most
predominant land snail M. cartusiana on certain
field crops.

MATERIALS AND METHODS

Occurrence of Terrestrial Gastropods
Infesting Certain Field and Vegetable
Crops Besides Fruit Orchards in
Dakahlia Governorate

A survey study was carried out at four
districts (counties) of Dakahlia governorate i.e.,
Aga, Meniet EI-Nasr, Sherbeen and Talkha
through the seasonal activity period of gastropod
species during two successive growing seasons
2018/2019 and 2019/2020. At each district, three
villages (localities) were chosen representing
different directions at each district. These villages
were Burg EI-Nour, Meet Abou El-Hareth and
Damas (Aga district); El-Kordy, Meet Assem,
and Berembal (Meniet EI-Nasr district); Bosat
Karam El-Deen, El-Hisas and El-Sabriah
(Sherbeen district) and Batra. El-Tawela and
Goger (Talkha district). These villages were
characterized by clay soil and surface irrigation
system. The survey was undertaken on field
crops i.e., Egyptian clover, Trifolium alexandrium
L. (Fabaceae); wheat, Triticum aestivum L.
(Poaceae) and broad bean, Vicia faba L.
(Fabaceae), besides wvegetable crops i.e.,
cabbage, Brassica oleracea L. (Brassicaceae);
lettuce, Lactuca sativa L. (Asteraceae) and
potato, Solanum tuberosum L. (Solanaceae), as
well as fruit trees i.e., banana, Musa spp.
(Musaceae); citrus, Citrus spp. (Rutaceae) and
grape, Vitis vinifera L. (Vitaceae). Five samples
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were taken from humid places near small irrigation
canals at boarders of the surveyed field and
vegetable crops in the early morning before
sunrise in absence of rains by using the quadrate
sample size 50x50 cm?® (Staikou et al., 1990).
Whereas, samples of fruit trees were collected
by the same manner except snails were counted
in 25 X 25 cm? on the soil and on one meter of
the tree trunk near soil. Snails found on plants or
on the soil surface in the quadrate were counted
and transferred in tightly closed polyethylene
bags to the laboratory for identification using a
key given by Godan (1983) and Ali and
Ramdane (2020).

Seasonal Population Behavior of Monacha
cartusiana (Muller) on Certain Field and
Vegetable Crops in Dakahlia Governorate

The conducted survey studied revealed that,
the glassy clover snail Monacha cartusiana
(Muller) is the most predominant gastropod
species infesting major economic crops at
Dakahlia governorate. Therefore, the seasonal
population behavior of this shail was determined
on two field crops i.e., Egyptian clover and
wheat during two respective growing seasons
2019/2020 and 2020/2021. In this respect, an
area of about one feddan (4200 m?) infested
with M. cartusiana was selected for each crop at
Burg ElI-Nour village, Aga district, Dakahlia
governorate. Five replicates of quadrate sample
size (50 x 50 cm?) were randomly examined at
biweekly intervals during the growing season of
each crop (Staikou et al., 1988). The examination
was undertaken in the early morning before
sunrise in absence of rains. All snails found on
plants or on soil surface in the quadrate were
counted and left in their initial places (Baker,
1988). Data concerning temperature and relative
humidity during the period of the study were
obtained from meteorological station of El-
Mansoura city. Obtained data were subjected to
statistical analysis as correlation coefficient
between snail numbers and each of temperature
and relative humidity using (Costat, 2005).

RESULTS AND DISCUSSION

Ecological studies are very necessary to
design successful programs to protect crops
from damage caused by land gastropods as well

as other pests. To accomplish this goal, occurrence,
population density and seasonal population
behavior of the most predominant land gastropods
were studied on the major crops at Dakhalia
governorate during two successive growing
seasons 2018 to 2020.

Incidence of Land Snails and Slugs
Infesting Major Field, Vegetable and
Fruit Crops in Dakahlia Governorate

Results of a survey carried out on gastropod
fauna infesting major field, vegetable and fruit
crops in 12 villages (localities) representing four
districts of Dakahlia governorate revealed the
occurrence of three land snail species and one
slug species belonging to order: Stylommatophora.
The snail species were, the glassy clover snail
Monacha cartusiana (Muller) family: Hygromiidae,
the brown garden (chocolate-band) snail Eobania
vermiculata (Muller) family: Helicidae and the
succineid snail Succinea sp., family: Succineidae,
while the slug species was Deroceras sp.,
family: Agriolimacidae. The identified species
varied in their incidence according to host plant,
locality and season (Table 1). In this respect, M.
cartusiana snail has the upper hand, since it was
detected in most of all surveyed localities
infesting the majority of examined crops. It was
more abundant on field and vegetable crops
compared to fruit trees. On contrary, E.
vermiculata was found on all examined fruit
crops. It was not detected on any of the studied
field and vegetable crops at all surveyed
localities. The succineid snail Succinea sp. was
found on field and vegetable only, it was not
observed infesting fruit crops. On the other
hand, the slug Deroceras sp. was found in
certain localities infesting all examined crops
except wheat, broad bean and potato. Numbers
of surveyed villages (localities) infested with M.
catusiana were relatively higher with field and
vegetable crops as compared to those of fruit
trees. For instances, among 12 surveyed
villages, number of those infested with such
snail were 10 on Egyptian clover and lettuce, 9
on cabbage and 8 on wheat, broad bean and
potato. Whereas, numbers of villages infested
with M. cartusiana on banana, citrus and grape
were 4, 5 and 7 ones, respectively. Population
density of M. curtusiana differed from host
plant to another (Table 2). Among field and
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Table 1. Occurrence of land gastropod species on major field, vegetable and fruit crops at
Dakahlia Governorate

2018/2019 M,D 0 0 0 E

" Field crops Vegetable crops Fruit crops
Districts Localities Seasons i
(Villages) Ecg:}/ptlan Wheat Broad Cabbage Lettuce Potato Banana Citrus Grape
over Been
Burg 2018/2019 M,S M MS MS M M MED - MED
El-Nour 2019/2020 M,S M  MS M M M MED - M.E
Aga Meet Abou 2018/2019 M,S M MS MS M M - ME ME
El-Hareth 2019/2020 M,S M  MS M M M - M,E ME
2018/2019 0 0 S S M 0 D E E
Damas
2019/2020 0 0 S 0 M 0 D E E
ElKord 2018/2019 M, SD M,S M M MS ™M MED ME MED
-Kor
Y 2019/2020 M,SD M,S M,S M MD ™M MD ME ME
Miniet Meet  2018/2019 MSD MS M M MS M - M.E -
El-Nasr ~ AS$eM  2019/2020 M,SD M,S M,S M MD M - M.E -
0 0 D
Berenbal
2019/2020 M,D 0 0 0 M 0 D E 0
Bosat  2018/2019 M,SD M,S M M,D M MSMEDMED M
Karam
El-Deen 2019/2020 M, SD M,S M MD MD MS MED M,E M
2018/2019 S 0 0 M,D D 0 0 E 0
Sherbeen El-Hisas
2019/2020 S S S M,D 0 0 D E 0
2018/2019 M, SD M,S M M,D M MS - M,E ME
El-Sabriah
2019/2020 MSD MS MS MD MD MS - E M.E
8 2018/2019 M, S M,S M MS MS MS E - E
atra
2019/2020 M, S MS MS MS MS MS ME - M.E
2018/2019 M,S M,S M MS MS MS - - M.E
Talkha EL-Tawela
2019/2020 M, S MS MS MS MS MS - - MJED

2018/2019 M 0 0 0 S S E 0 E

Goger
2019/2020 M S S 0 S S E 0 E

Where; mixed infestation with two or more species were detected in certain counties, M = Monacha cartusiana,
E = Eobania vermiculata, S = Succinea sp., D = Deroceras sp., 0 = No infestation and - = No plantations.
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Table 2. Population density of M. cartusiana on major field, vegetable and fruit crops at
Dakahlia Governorate

. Field crops Vegetable crops Fruit crops
District Localities s
istricts ) easons  “Eqvoti
(Villages) gyptian Wheat Broad Cabbage Lettuce Potato Banana Citrus Grape
Clover Been
Burg 2018/2019 299 121 115 151 211 46 46 - 5.4
El-Nour 2019/2020 256 112 78 130 195 88 5.2 - 54
A Meet Abou 2018/2019 25.0 120 149 133 176 155 - 6.3 5.3
a
% ElMareth 20192020 143 80 55 101 172 69 - 63 53
2018/2019 0 0 0 0 20.6 0 0 0 0
Damas
2019/2020 0 0 0 0 14.2 0 0 0 0
2018/2019 21.8 11.7 111 164 158 128 6.0 6.4 5.2
El-Kordy
2019/2020  16.3 82 74 130 163 86 74 46 5.2
Miniet 2018/2019 183 127 85 166 143 8.1 - 5.0 -
Meet Assem
El-Nasr 2019/2020  20.8 84 78 134 156 87 - 5.2 -
2018/2019  19.8 0 0 0 0 14.6 0 0 0
Berenbal
2019/2020  13.3 0 0 0 0 115 0 0 0

Bosat 2018/2019 210 128 90 124 100 43 27 53 33

Karam
17.6 9.1 8.2 11.7 160 7.8 52 40
El-Deen 2019/2020 4.2

2018/2019 0 0 0 10.2 0 0 0 0 0
Sherbeen £ hisas

2019/2020 0 0 0 10.3 0 0 0 0
2018/2019 12.5 59 45 9.3 145 8.9 - 47 4.2
El-Sabriah
2019/2020 13.2 6.9 5.9 10.3 11.8 7.8 - 48 44
2018/2019  27.7 15.2 11.2 15.0 244 10.8 0 - -
Batra
2019/2020 23.2 13.6 10.7 12.2 225 97 5.9 - 5.6
2018/2019 25.5 135 174 185 199 125 - - 4.6
Talkha El-Tawela
2019/2020 23.4 13.1 108 13.8 15.1 105 - - 6.5
2018/2019 24.0 0 0 0 0 0 0 0 0
Goger
2019/2020 17.5 0 0 0 0 0 0 0 0

Where; each value represents average number of snails per sample, mixed infestation with two or more species were detected
in certain counties, 0 = No infestation and - = No plantations.
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vegetable crops, Egyptian clover and lettuce
gained the highest values while wheat and potato
showed the lowest ones. Ranges of individuals
on the aforementioned crops during 2018/2019
and 2019/2020 seasons were 12.5-29.9 (13.2-
25.6), 10.0-24.4 (11.8-22.5), 5.9-15.2 (6.9-13.6)
and 4.3-15.5 (6.9-10.8) snails per 50 X 50 cm?,
respectively. On the other hand, ranges of snail
numbers on banana, citrus and grape trees were
found to be lower during the two seasons with
values 2.7-6.0 (4.2-7.4), 4.7-6.4 (4.6-6.3) and
3.3-5.6 (4.0-6.5) snails/sample, respectively. On
the other hand, numbers of M. cartusiana differed
from locality to another. Since, the highest numbers
of this snail on Egyptian clover and lettuce were
counted in Borg EI-Nour village (Aga district)
and Batra village (Talkha district) during 2018/
2019 and 2019/2020 seasons with values 29.9,
25.6 (21.1, 19.5) and 27.7, 23.2 (24.4, 22.5) snails
per sample, respectively.

Concerning the brown garden snail E.
vermiculata on fruit trees, it was obvious that
this snail was found on banana, citrus and grape
with variable occurrence and population density
(Table 3). It was encountered on citrus and
grape in 8 villages compared to 5 villages on
banana. The highest population densities were
counted in Meet Abou El-Hareth village (Aga
district) on citrus and grape during 2018/2019
and 2019/2020 seasons with values of 16.2 (17.8)
and 14.8 (16.9) snails per sample, respectively.
The succineid snail Succinia sp. was found infesting
all surveyed field and vegetable crops in Dakahlia
governorate with different incidence and population
density (Table 4). It was found on broad been in
10 villages followed by Egyptian clover in 9
villages and wheat in 8 villages while it was
detected on cabbage, lettuce and potato in 5
villages. The highest population densities were
found on Egyptian clover in Bosat Karam El-
Deen (Sherbeen district) during 2018/2019 and
2019/2020 seasons with values of 16.2 and 18.9
snails per 50X50 cm?, respectively. It is necessary
to mention that incidence of this snail varied
greatly according to season. For instances, on
broad been it was observed in three localities
during 2018 /2019 season, whereas it was
counted in 10 villages during 2019/2020 season
gaining values ranged between 6.8 and 12.6
snails/sample in Borg EI-Nour (Aga district) and
Goger (Talkha district) during 2018/2019 and

2019/2020 seasons, respectively. Finally, Deroceras
sp. was found on banana (6 villages), Egyptian
clover and lettuce (5villages), citrus and grape (4
villages) and cabbage (3 villages) with a relatively
low population density ranged between 4.5 slug
per sample on Egyptian clover in EIl-Sabriah
(Sherbeen district) and 13.4 slug on citrus in
Damas (Aga district) during 2018/2019 and
2019/2020 seasons, respectively (Table 5).

These results agree to certain extent with those
reported by many authors, who surveyed land
molluscs at Dakahlia Governorate. They indicated
that M. cartusiana was the most widely distributed
species on field crops, especially Egyptian clover.
Firstly, Kady et al. (1983) recorded M. obstracta
in Egyptian clover fields at Agricultural
Experimental Station of Mansoura University.
El-Deeb et al. (1996) surveyed, M. cartusiana,
S. putris, E. vermiculata, C. acuta, C. nemoralis
on Egyptian clover, cabbage and other crops at
Dakahlia governorate. Mortada (2002) identified
13 species of land gastropods included 9 snails
and 4 slugs, M. cartusiana was the most prominent
species, since it was found in all inspected
localities of Dakahlia governorate infested all
examined plants especially field and vegetable
crops, whereas S. putris and S. oblonga were
detected mainly on field and vegetable crops and
finally, Genena et al. (2014) recorded for the
first time four land snail species namely;
Allopeas clavulinum, Opeas pyrgula, Helicodiscus
singleyanus inermis and Vallonia pulchella
associated with various ornamental plants at
Mansoura district. On the other hand, in other
governorates many authors showed that the
glassy clover snail occupied the first grade in
incidence with high level of infestation on the
majority of the surveyed crops. Field and
vegetable crops, were the most deleterious hosts.
E.vermiculata was found on fruit crops only
while the succineid snail Succinea sp. was
detected on field and vegetable only. However,
the slug Deroceras sp. was found in certain
localities infesting all examined crops except
wheat, broad bean and potato. These results
were reported by many researchers who surveyed
land molluscs on these crops (Mahrous et al.,
2002; Abd EIl-Aal, 2007; Mohamed, 2015;
Ismail et al., 2017; Shahawy et al., 2018; Ali
and Ramdane, 2020; Abo-Zaid, et al., 2021;
Abd El-Halim et al., 2021; El-Kady et al., 2023).
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Table 3. Population density of Eobania vermiculata on major fruit crops at Dakahlia Governorate

o Fruit crops
Districts I(\;)ﬁ?;gézi Banana Citrus Grape
2018/20192019/20202018/20192019/20202018/20192019/2020
Burg EI-Nour 12.8 12.1 - - 124 134
Aga Meet Abou El-Hareth - - 16.2 17.8 14.8 16.9
Damas 0 0 11.2 12.3 14.7 15.7
. El-Kordy 9.9 0 14.6 12.8 14.1 11.9
Miniet
El-Nasr Meet Assem - - - 12.9 - -
Berenbal 0 0 12.8 13.3 0 0
Bosat Karam El-Deen 9.7 12.1 125 12.9 - -
Sherbeen El-Hisas 0 0 8.8 13.1 0 0
El-Sabriah - - 12.0 12.3 12.2 11.9
Batra 11.2 13.2 - - 13.8 14.1
Talkha El-Tawela - - - - 11.7 12.9
Goger 13.0 124 0 0 11.9 12.6

Where; each value represents average number of snails per sample, mixed infestation with two or more species were detected
in certain counties, 0= No infestation and - = No plantations.

Table 4. Population density of Succinia sp. on major field and vegetable crops at Dakahlia

Governorate
Field crops Vegetable crops
Districts %\?ﬁ?;géz; Eg?/éo\g?n Wheat BBr:ezd Cabbage Lettuce Potato
2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Burg EI-Nour 112 133 O 0 55 68 97 0 0 0 0 0
Aga Meet Abou El-Hareth 123 139 0 0 6.6 87 108 0 0 0 0 0
Damas 0 0 0 0 77 89 117 0 0 0 0 0
o El-Kordy 138 151 72 98 0 69 O 0 119 o0 0 0
et Meet Assem 120 140 62 78 0 78 0 0 127 0 0 0
Berenbal 0 0 0 0 0 0 0 0 0 0 0 0
Bosat Karam El-Deen 16.2 189 10.0 128 0 0 0 0 0 0 76 88
Sherbeen El-Hisas 141 157 0 133 0 87 O 0 0 0 0 0
El-Sabriah 148 158 122 142 0 98 O 0 0 0 6.6 87
Batra 125 135 102 113 O 107 119 121 109 118 95 115
Talkha El-Tawela 16.2 178 125 167 0 11.1 14.2 16.6 159 16,5 115 124
Goger 0 0 0 125 0 126 O 0 143 159 129 131

Where; each value represents average number of snails per sample, mixed infestation with two or more species were detected
in certain counties, 0 = No infestation and - = No plantations.
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Table 5. Population density of Deroceras sp. on major field, vegetable and fruit crops at Dakahlia

Governorate
Districts chalities Eg)l/g)\f::n Cabbage Lettuce Banana Citrus Grape
(Villages) 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Burg EI-Nour 0 0 0 0 0 0 118 126 - - 119 0
Aga  Meet Abou El-Hareth 0 0 0 0 0 0 - - 0 0 0 0
Damas 0 0 0 0 0 0 117 99 0 134 O 0
o El-Kordy 98 103 O 0 0 97 107 118 O 0 126 O
g'l_','\’l‘;estr Meet Assem 89 99 0 0O O 87 - - 0 0 - -
Berenbal 68 79 0 0 9.8 0 0 119 o0 0 130 O
Bosat Karam El-Deen 35 55 45 59 0 75 78 115 60 O 9 0
Sherbeen El-Hisas 0 0 62 76 82 0 0 124 87 O 0 0
El-Sabriah 45 65 83 89 0 638 - - 0 0 0 0
Batra 0 0 0 0 0 0 0 0 - - 0 0
Talkha El-Tawela 0 0 0 0 0 0 - - - - - 106
Goger 0 0 0 0 0 0 0 0 9.7 - 0 0

Where; each value represents average humber of snails per sample, mixed infestation with two or more species were detected

in certain counties, 0 = No infestation and - = No plantations.

Moreover, EI-Okda (1981), reported that the
active dispersal capabilities of M. cartusiana
may be due to a relatively higher environmental
tolerance, fecundity and adaptability to the new
habitats. Ibrahim et al., (2017) indicated that
the economic damage threshold of M. cartusiana
on strawberry plants ranged 2-2.5 snail/plant
while economic injury level ranged 3-7.5 snail/
plant.

Seasonal Population Dynamics of M.
cartusiana on Egyptian Clover and Wheat
In Borg EI-Nour Village, Aga District,
Dakahlia Governorate

Survey studies showed that M. cartusiara
snail was the predominant species since it was
detected in most of surveyed localities, with
moderate to high population density on most of
the examined hosts. Therefore, the population
dynamics of this snail were studied on Egyptian
clover and wheat in Borg EI-Nour village, Aga
district, Dakahlia Governorate during two
successive growing seasons 2019/2020 and
2020/2021. Data in Table 6 showed that the
initial infestation of M. cartusiana has appeared

at the beginning of November on Egyptian
clover with population densities of 5.3 and 7.6
snail per quadrate size of 50 x 50 ¢cm’ in the
growing seasons 2019/2020 and 2020/2021,
respectively. While on wheat the initial infestation
was appeared later at the beginning of January
with relatively lower population densities of 3.9
and 3.7 snails per sample in the two successive
seasons, respectively. Snails were not detected
on wheat during December. Monitoring the
population behavior of M. cartusiana after the
initial infestation, it was clear that the snail
numbers were slightly increased during December
and January months. However, in February snail
numbers were noticeably increased to reach
their peak in mid-April with values of 26.5 and
20.7 and 9.5 and 9.4 snails per sample on Egyptian
clover and wheat for the two successive growing
seasons, respectively. However, the population
density of the snail was obviously decreased
during May on Egyptian clover in the two
seasons. The numbers of snails per sample at the
end of the growing seasons on Egyptian clover
(mid-May) were 20.2 and 18.0 snails, respectively.
While the parallel values on wheat (mid-April)
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Table 6. Seasonal fluctuation of M. cartusiana on certain field crops at Dakahlia Governorate

Average numbers of M. cartusiana per 50X50 cm?

Date Egyptian Clover Wheat Temp. C° R.H.%
2019 2020 2019 2020 2019 2020 2019 2020
2020 2021 2020 2021 2020 2021 2020 2021
Nov.1 5.3 7.6 - - 214 25.7 67.3 55.1
Nov.16 6.6 7.8 - - 20.8 18.0 53.5 66.1
Dec.1 9.8 10.2 0 0 16.4 17.1 58.8 55.1
Dec.16 10.8 10.8 0 0 13.9 16.8 58.9 61.6
Jan.1 12.9 12.4 3.9 3.7 13.6 17.5 62.7 68.2
Jan.16 12.9 13.2 4.2 5.1 17.0 15.2 47.0 54.6
Feb.1 14.5 13.4 6.9 8.2 15.9 15.2 49.8 61.2
Feb.16 14.6 13.6 7.4 7.9 19.6 18.3 40.1 54.8
Mar.1 17.8 14.4 9.0 9.4 20.6 20.5 46.3 47.0
Mar.16 21.1 16.6 9.1 9.5 20.1 20.8 47.9 58.0
Apri.l 24.6 18.8 9.3 10.6 12.4 20.8 34.8 47.4
Apri.16 26.5 20.7 9.5 9.4 21.7 23.9 46.5 47.1
May.1 22.3 21.8 - - 25.3 25.4 46.1 41.7
May.16 20.2 18.0 - - 28.0 28.3 46.5 48.67
Total 219.9 199.3 59.3 63.8
Average 15.71 14.24 5.93 6.38

Where; each value represents average number of snails per sample, mixed infestation with two or more species were detected

in certain counties, 0 = No infestation and - = No plantations.

were 9.5 and 9.4 snails/sample in the two
growing seasons, respectively. It is necessary to
mention that, Egyptian clover harbored a
relatively higher number of snails compared to
wheat. Total numbers of counted snails on
Egyptian clover and wheat were 219.9 and 199.3
and 59.3 and 63.8 in the two successive growing
seasons, respectively. While the parallel general
means were 15.71 and 14.24 and 5.93 and 6.38,
respectively. Generally, it could be concluded
that the population density of M. cartusiana
increased during the spring months as compared
to low or moderate values during the autumn
and winter months. This conclusion is in
agreement with the findings of Mahrous et al.
(2002) and Ismail et al. (2017) who found that
the population density of M. cartusiana was

obviously increased during spring months
(March, April, and May) as compared to low or
moderate values during winter and autumn
months at Sharkia governorate. The infestation
did not appear during the summer months.
Moreover, Mohamed (2017) showed that
Egyptian clover harbored the highest number of
M. cartusiana followed by wheat and population
density was obviously increased during
February, March and April months as compared
to the other months.

The correlations between some climatic factors
i.e., temperature or relative humidity and
population density of M. cartusiana. were
subjected to statistical analysis. Data presented
in Table 7 revealed that temperature showed an
insignificant positive effect on the numbers of
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Table 7. Simple correlation coefficient (r) values between temperature and relative humidity
with population size of M. cartusiana infesting Egyptian clover and wheat during two
successive growing seasons at Dakahlia Governorate

Temp. C° R.H .%
Host Plant
2019/2020 2020/2021 2019/2020 2020/2021
Egyptian clover 0.296 " 0.489"° -0.368"° - 0.609*
Wheat 0.266"° 0.062"° -0.293"° -0.157"°

Where; each digit represents correlation coefficient, "* = (Not significant) at level of (0.05), and* = Significant at level of

(0.05).

M. cartusiana during the two successive seasons
on Egyptian clover and wheat. Regarding the
effect of relative humidity on the population
density of such snail, it was found that an
insignificant negative effect was detected on
Egyptian clover and wheat with correlation
coefficient values of -0.368 and -0.293 during
the first season 2019/2020, respectively. However,
during the second season (2020/2021) relative
humidity significantly negatively correlated with
population density of M. cartusiana on Egyptian
clover (- 0.609*) and insignificantly negatively
correlated on wheat (-0.157) The obtained
results agree to a certain extent with those
reported by Mohamed (2017) who revealed that
temperature showed an insignificant effect on
numbers of M. cartusiana during two successive
seasons on Egyptian clover and wheat. On the
other hand, the effect of relative humidity on
population density showed an insignificant or
significant negative effect on the numbers of M.
cartusiana during two successive seasons on the
two crops.

In the literature, there were inconstant results
concerning the correlation between temperature
or relative humidity and population density of
M. cartusiana in Egypt. Fore instances, on
Egyptian clover values of the correlation
coefficient between temperature and population
density were differed from locality to another
and from season to another. For example, in
Sharkia governorate, Ismail (1997) reported that
temperature gave insignificant and significant
positive effect on density of M. cartusiana during
seasons 1993/1994 and 1994/1995 respectively.
Mabhrous et al, (2002) showed that temperature
gave significant and highly significant positive

effect during 1998/1999 and 1999/2000,
respectively. Mohamed (2017) revealed that
temperature showed insignificant negative and
positive effect during 2014/2015 and 2015/2016,
respectively. On the other hand, Mortada,
(2002) reported that temperature showed
insignificant positive or negative effect during
1997/1998 and 1998/1999 in Dakahlia
governorate. Abo-Zaid et al., (2021) revealed
that temperature showed an insignificant
negative effect on the numbers of M. cartusiana
during the two successive seasons 2016/2017
and 2017/2018 in Gharbia governorate.

Generally, there is no definite correlation
between temperature or relative humidity and
population dynamic of M. cartusiana during the
two successive seasons. Moreno-Rueda et al.,
(2009) reported that terrestrial snails can
respond to adverse weather by selecting the
suitable microhabitat for their survival. The
importance of temperature or relative humidity
on the use of microhabitat differed geographically,
relative humidity is more important than
temperature in arid zones.
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