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ABSTRACT

The present investigation has been achieved as an attempt to study the
influence of climatic change on the population density of land snails Monacha
cartusiana ,Monacha cantiana , Cochilicella acuta , Succinea putris ,
Succinea oblonga and gray garden slug Deroceras reticulatum under lemon
and guava trees at ElSenania and Kafr EIl-Batikh districts, Dumyatt
Governorate 2011/2012 and 2012/2013 seasons .

The results revealed that the mean of populations density were higher
throughout spring season followed by autumn and lower in winter seasons
which estimating by 35.8, 29.3 and 18.5 snails/sample for M. cartusiana,
respectively . C.acuta recorded the higher number on lemon trees 57.2 in
spring season while recorded 45.2 in autumn season followed by winter
season which recorded 25.6 snails/sample.

The population fluctuations of land snails varied according to crop ,
temperature , relative humidity and season to another . The snails were more
active during spring and autumn .The snails C.acuta were the highest number
of individuals on lemon and guava trees.

Key words: seasonal, fluctuation of land snails and slugs, lemon , guava
trees , Dumyatt. Temperature.

INTRODUCTION

Land snails and slugs became very dangerous pests on field corps ,
vegetables and orchards , they are found in high numbers under dead leaves
, vegetables , especially sweet potato and cucumber causing great damage
to almost leafy vegetables such as lettuce , cabbage . Bishara et al (1968)
also field crops such as Egyptian clover, wheat and maize in addition to citrus
trees and mango was injurious El Okda (1980) .

Climatic factors, rain, temperature and relative humidity were effective on
land snail's daily activity, egg laying, egg-clusters and finally egg number of
each cluster. Ismail (2008) population dynamic was studied by Awad and
Mahmoud (2009).

Land snail's vulnerability to climatic conditions variation Port and Ester
(2002) and Gheoca and Costea (2012). Climatic change takes the form of
changes in patterns and the reduction in rainfall is thought to cause increased
mortality of juvenile snail .Gerlach (2007) and (2012) the importance of
moisture in the activity patterns of the arid-dwelling land snail Iberas
gualtieranus , reported by Moreno , Rueda (2012), weather patterns , like
months with drought or occasional flooding , are likely influence the
population dynamic of land snail , the higher temperature results in a longer
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activity period of the snails and in an up slope shift of the vegetation was
reported by Baur and Baur (1993) and (2013).

The present study designed to study the influence of temperature and relative
humidity as climatic factors on land snail and slug populations along two
successive seasons (2011/2012and2012/2013).

MATERIALS AND METHODS

1 -Population density and fluctuation of land snails and slugs

The population density of M .cartusiana,M. cantiana,S.
Putris,S.oblonga ,C. acuta and gray garden slug D. reticulatum were studied
on lemon and guava trees at El Senania , Dumyatt district and KafrEl Batikh
district of Dumyatt Governorat, during 2012 and2013 seasons.

Five trees from three locations (garden) of each district (ElSenania and
Kafr El-Batikh) were examined on lemon and guava crops. All snails and
slugs on five branches of the different directions of the tree, 1meter high of
tree trunk and on soil around tree trunk were counted. Snails were counted
one time every month in the early morning as mean number of three locations
. All alive snails and slugs were counted and left in their initial places. Air
temperature and relative humidity during the period of study were obtained of
Agriculture Metreological station of Dumyatt. Awad, (1994) and Mortada,
(2002) .

RESULTS AND DISCUSSION

1-Population fluctuation of some land snails and slug on lemon and
guava trees .

Population density and fluctuation of M.cartusiana , M cantiana , C
.acuta S.putris, S. oblonga land snails and D. reticulatum land slug were
tabulated in table (1-4) at ElI-Senania and Kafr El Batikh, Dumyatt district,
Dumyatt governorate, during September to August at two successive growing
seasons 2011 /2012 and 2012/2013.
Population fluctuation of M.cartusiana and M.cantiana on lemon and

guava trees.

The infestation started with low numbers (25.5 and 18.4 ) and (24.8
and 16.2) snails /sample on lemon and guava trees (table 1) there after
increase gradually to reached its peak (42.4 and 32.9) and (46.4 and 30.6 )
snails/sample in May on lemon and guava trees during 2011/2012 seasons
,respectively .The population density of M.cartusiana and M.cantiana was
relatively hight numbers of snails in Autumn and Spring seasons followed by
Winter and Summer seasons . It is noticeable to temperature degrees and
relative humidity were (22.40 ¢ and 76.4 %) during the peak of snails .

On the other hand , while the population density was the lowest (14.2 and
12.6 ) on lemon , (16.4 and 14.2) snails /sample on guava ,the temperature
degree and relative humidity were lowest too . (17.8°c and 68.6% ) table (1).
Population fluctuation of S.putris and S.oblonga on lemon and guava
trees .
Individuals started with low numbers (8.8 and 4.8) and (8.4 and 6.4)
snails/sample on lemon and guava respectively ,increased to reach its peak
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(18,5 and 11.1) and (18.8 and 12.6) snails/sample in May month of
2011/2012 on lemon and guava trees respectively spring season recorded
the highest numbers followed by autumn ,summer and lowest in winter (6.9
and 3.8) and (6.4 and 5.4) snails/sample on lemon and guava trees ,
respectively . table (1).

population fluctuation of C.acuta on lemon and guava trees .

Number of individuals increased gradually , where recorded the highest
number through Spring season on lemon and guava ,(57.2 and 34.4)
snails/sample followed by Autumn season (45.2 and 32.4) snails/sample on
lemon and guava ,respectively followed by Summer season (36.3 and 34.7)
on lemon and guava , respectively and the lowest number was winter which
recorded (25.6 and 24.5) .

The population density of C.acuta reached the peak of individuals through
May month which recorded (66.8 and 42.6) on lemon and guava respectively.
table (1).

Population fluctuation of land slug D.reticulatum on lemon and guava
trees .

Gray garden slug D.reticulatum abundant in mixed gardens and weedy
gardens With high number specially under dead weds, these number of
individuals affected by air temperature and relative humidity
High numbers were noticed under lemon and guava trees specially through
spring season (26.7 and 31.6) fallowed by autumn season (22.4 and 16.4)
slug / sample lowest numbers through winter season (15.6 and 10.6) slug
/sample . we noticed more individuals under guava trees at El.Senania,
Dumyatt district , also Summer season recorded equal numbers of Autumn
season . no significant differences between all seasons except Winter season
. table (1).
2-Population fluctuation of M.cartusiana and M.cantiana on lemon and

guava trees.

The same pattern of table 1 ,noticed more individuals of M.cartusiana
under lemon and guava trees in spring season (35.3 and 31.9) snails/sample
followed by M.cantiana (27.0 and 33.6) snails/sample for that season,
Summer season recorded (31.8 and 31.2 ) snails for M.cartusiana and (17.7
and 24.5) for M.cantiana on lemon and guava trees respectively . while
Autumn season recorded (18.4 and 20.8) and (15.1 and 17.7 ) for M.cantiana
on (lemon and guava trees ) respectively. Number of M.cartusiana increased
to reach its peak in May (44.6 and 42.6 ) on lemon and guava trees . table
(2).
population fluctuation of S.putris and S.oblonga on lemon and guava
trees .

Number of individuals recorded high number on (lemon and guava trees )
through Spring season {17.3 ; 11.4 and 17.8 ;8.7 } followed by summer
season {10.6 ; 9.8 and 11.8 ; 11.3 } equal with Autumn season , while Winter
season recorded lowest number of individuals {6.5 ; 3.9 and 6.6 ; 4.8 } for
(S.putris and S.oblonga ) on lemon and guava trees respectively. table (2).
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Population fluctuation of C.acuta on lemon and guava trees .

Population fluctuation of C.acuta recorded high number through summer
season (40.3 and 33.5 ) snails /sample on lemon and guava followed by
spring season (34.7 and 28.5 ) on lemon and guava respectively .

Relatively same number through autumn season(31.5 and 25.6)
snail /sample ,while the lowest number of individuals was recorded through
winter season .
2-population fluctuation of land slug D.reticulatum under lemon and

guava trees .

Gray garden slug D.reticulatum recorded high number under lemon and
guava trees in spring season (27.8 and 25.3 ) followed by summer season
(20.3 and 22.3 ) and autumn season (15.6 and 22.4 ) slug / sample under
lemon and guava trees respectively , while winter season recorded lowest
number ( 14.5 and 13.2 ) under lemon and guava trees . relative humidity
was effective on land slug fluctuation . table (2).
3-population fluctuation of M.cartusiana and M.cantiana on lemon and

guavatrees .

Number of individuals were measured through the second season on
lemon and guava trees at El.Senania . Spring season recorded high number
{(25.6;and 18.6 ) and (27.6 , and 28.8 )} snails/sample on {lemon and guava
trees } for ( M.cartusiana and M.cantiana), followed by Autumn season {(20.3
and 15.1 ) and ( 19.8 and 18.3 )} equal with Summer season , while Winter
season was the lowest number {( 12.9 and 11.9 ) and (13.4 and 12.5 )} for
M.cartusiana and M. cantiana on lemon and guava trees , respectively . table
3).
population fluctuation of S. putris and S.oblonga on lemon and guava
trees .

Population of individuals started low on lemon and guava tree (6.6 and
8.0) and (8.6 and 8.2 ) for S.putris and S.oblonga respectively , increased to
reach its peak ( 22.8 and 18.0 ) and (16.8 and 26.2) through may month on
lemon and guava trees respectively . table (3).
population fluctuation of C.acuta on lemon and guava trees

C.acuta was recorded in high number on lemon trees (33.7) snails / tree
through spring season (16.5) and summer season 14.5 , reached its peak in
may (40.4) while on guava trees the number of individuals were less than in
case of lemon tree which recorded (20.5) through spring season followed by
autumn season (17.6) and summer season (15.2) close to winter season
(15.0) . table (3).
population fluctuation of land D.reticulatum under lemon and guava
trees

Gray garden slug D.reticulatum land under dead weeds of mixed gardens at
El.Senania , recorded high numbers of individuals in Spring season (27.7 and 31.6 )
on lemon and guava trees respectively , followed by Autumn (24.2 and 24.6 ) and
Summer season (21.5 and 19.7 ) land slug /sample , while Winter season recorded
lowest member of individuals (15.8 and 19.0 ) on lemon and guava trees , gray
garden slug not affected with air temperature but affected by relative humidity due to
its behavior where is found under dead leaves and weeds under lemon and guava
trees . table (3).
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4-population fluctuation of M.cartusiana and M.cantiana on lemon and
guava trees

Population density of individuals reached its peak in spring season
specially may month which recorded (28.4 and 26.4 ) and (26.4 and 20.2 ) on
lemon and guava trees for M.cartusiana and M.cantiana respectively ,
followed by Autumn season (25.6 , and 16.3 ) on lemon trees and (23.1 and
18.4) on guava trees ,
followed by Summer season (22.7 and 15.8 ) and (26.9 and 14.1 ) followed
by Winter season which recorded lowest number of individuals(19.2and15.9 )
and 19.7 and 18.7 ) snails /sample of M.cartusiana and M.cantiana on lemon
and guava trees respectively . table (4).
population fluctuation S.putris and S.oblongaon lemon and guava trees

Population fluctuation S.putris and S.oblonga were measured in the
second year of this study on lemon and guava trees , noticed high numbers
through Spring season which recorded ( 17.0 and 16.4 ) and (16.3 and 17.2)
snails/sample followed by Autumn season (14.0 and 11.1 )and (12.3 and 9.2)
on lemon and guava followed by Summer season (11.7 and 10.3 ) and (12.4
and 10.5 ) snails /sample Winter season recorded lowest number of these
land snails on lemon and guava trees (9.8 and 7.9 ) and (7.8 and 10.3) .

It is noticeable that , number of these individuals affected by air temperature
and relative humidity also , there is significant differences between population
from season to another and from first year than in case of second year table
(4)..

Population fluctuation of C.acuta on lemon and guava trees.

Number of individuals reached its peak in May month (32.4) on lemon
trees , and (22.4) on guava trees Spring season recorded the highest number
of individuals (29.0 and 22.0) snails /sample on lemon and guava trees ,
respectively , followed by Autumn season (27.4 and 22.3)then Summer
season (20.4 and 16.7 ) snails / sample on lemon and guava trees while ,
Winter season recorded (18.6 and 17.8 ) on lemon and guava trees
respectively . table (4).
population density of gray garden slug D.reticulatum on lemon and
guavatrees .

Same number of D.reticulatum under lemon and guava trees in May
month which recorded (32.6 and 32.4 ) slug /sample table 4 so , Spring
season was the suitable season for slug abundance and activity which
recorded (29.0 and 27.0 ) under lemon and guava trees followed by Autumn
season (24.4 and 25.0 ) under guava trees followed by Summer season (20.2
and 22.3) slug / sample under lemon and guava trees respectively .

There is no significant differences between number in case of Winter season
due to their behavior and life activity under shelter of dead weeds avoiding
cold air temperature .
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Climatic factors has a great role for limiting number of these land snails and
slugs specially air temperature and relative humidity which recorded (19.1,
18.0 and 21.4) and (67.8, 66.4 and 75.8) for (autumn — winter — spring)
seasons of (2011-2012) air temperature and relative humidity respectively
while the last year recorded (18.0, 15.8 and 20.8) and (64.6, 69.7 and 70.2)
for air temperature.and relative humidity . Air temperature of first year more
than in the last year which encourage land snail's activity and its movement in
addition to high RH% which act as a suitable habitat for these land snails and
slugs (Godan, 1983) . These results are in agreement with those reported by
many authors , where as (Ismail 2008 ) and (Baur and baur 1993 and 2013 )
also , weather patterns , like monthes with drought which reported by
Moreno Rueda 2012 .Data revealed that the occurrence of the studied snalil
species on lemon and guava trees with variable population densities through
out the whole studied period .

Statistical analysis showed variable degrees of significantly between
seasons and snails population for instance significant effects where noticed
between number of snails at Autumn and Summer season .Similar significant
effects between population density of snails were noticed during various
tested seasons on lemon and guava trees .Simelar results were obtained
during the second season . table (4).

CONCLUSION

According to obtained data relatively higher Population of these land
snail and slug for first year, side-by-side to air temperature and relative
humidity of the first year which recorded more than in case of the last year
specially soil temperature .These studies showed the effect of soil
temperature on land snail and slug populations,activities and egg laying.

We noticed slightly higher of soil temperature as mean of three
studied seasons of the first year (2011-2012) than the case of the second
year (2012-2013) in both two studied locations at El Senania and Kafr El
Batikh.

REFERENCES

Awad. M.H.M (1994) Studies On Agricultural Molluscs At Dumyat
Governorate.M.Sci.Thesis,Mansoura University.194. P P

Awad, M.H.M and Mahmoud ,M. (2009) Ecological and toxicological studies
on lanistus carinatus olive (gastropoda). Egyptian Journal Of App.Sci.
Vol.24 No (1) 266-273.

Baur;B. and Baur. A(1993) Climatic warming due to thermal radiation from an
urban area as possible cause for local extinction of land snail Journal of
applied ecology ,30,333-340.

Baur,B. and Baur,A. (2013) Impact of climate warming upslope shift in the
distribution of land snail species in the Swiss National Park . Mittersill
5th Conference, Vol. (15) P.45-48 .

Bishara, S.I., Hassan, M.S. and Kalliny, A.S.(1968) Studies some land snails
injurious to agriculture in U.A.R., Rev, Zool, Bot, Afr, 77: (3-4) 239-51.

714



J. Plant Prot. and Path., Mansoura Univ., Vol. 5 (6), June, 2014

El-Okda M.M.Kh. (1980)land snails of economic importance on vegetable
crops at Alexandria and neighboring Regions. Aex Sci .Exch. (1) 79-86.

Gerlach,l.J. (2007) short-term climate change and the extinction of the snail
Rhachotia oldabrae (Gastropada) Pulmonata) Biology letters, (3): 581-
584.

Gerlach;l.J. (2012) charges in non-marine mollusk populations in the
Seychelles Islands 1986-2012 phelsuma (20) 2012, 23-38.

Gheoca, V. and M.Costea (2012) land snails vulnerability to climatic
conditions variation — the case of two species Frecticicola, Lruticum,
Miiller and Helix Pomatia : "Advances In Environment, Ecosystems and
sustainable Tourism P.150— 155" .

Godan,D.(1983).Pest Slugs and Snails :Biology and Control Springer, Verlag
,Berlin, Heidelberger .445pp.

Moreno,G. Rueda (2012) The importance of moisture in activity patterns of
the Arid-dwelling land snails Iberus gualtireranis Iberus; 20, 55-62.
Mortada, M. M. (2002):Ecological and Biological Studies On Some
Gastropods At Dakahlia Governorate,Ph.D Theis. Zagazig University.

185 P.

Ismail, Sh. A.A. (2008) Daily Activity's movement and food consumption of
Monacha cartusiana snail under lobratoty and field conditions in
Sharkia governorate, Egypt. J. Appl. Sci, 23(10B) 227-236.

Port,G.and A. Eser (2002).Gastropods as Pests in vegetable and ornamental
crops in western Euorpe J.molluscs as crop Pests edited by
G.M.Barker CABI Publishing Wallingford.U.K.

ot A8 gall 5 0 sarlll Jasl o <ol ) g A W @l il e gall LSS
Adlres adsilaay Aolall A< 43l Jilaia

Uase dana Jala desa
e — 8 3l — e 3 Cusadl K ja — gl 48 5 Cogny dgna
b Osalll 5 481 sad) il el 5 A V) adl A Sae i e dpas sall il juaall il A 5o Al ) Caaa
... Bl adadlaa
M.cantiana, Monachatheba, cartusiana, Qg )Y &8l e Al jall 038 Caadl
Zalall 48 3l sSuccineaeleganst,Succineapeitris, Coctucella, acuta
D 5 ey adaflan gudall SIS ailivd) dilaiey Aalidall (bl sl a3 «Deroceras, retiutatum
.2013-2012 1S 5 2012-2011 cre oM Gpelall o gl /£ EN [ oy Al 1o 5 Apnlad sl 50 4530
Cises b g )1 s g A e S i) 3l 5 ol 5ol o3 alae Y Jau i o) Canll il il a3
prge B laslaad &l age 8 35,8 S M, cartusiana J g sl @l &l slae saly )y ol aadl JUl)
g i @l gl et Lo gia SIS — (panill (e J 5V Aladl b 5an) 5 el 3 56 18,5 Ja il 5 29,3 <y yall
3 25,6088 5l b el iy A Joad 8 45,203 Wi o)) amise 82,8 75.2 05w 8 (IS Cacuta
Baalgll 5 il 8
o lld Ui 5 sV alall il 30 5 il gl alac) Sl sia Ui )l (4- 1) Jland) (e Lualivivsal) il cuiy 8,
Cun gl olaad e 5l pall daja g la )y ecaall il dalie U Glall e 5 pall sy b Cala el )
A ) a8 gl alaxd 3aly ) 5 Jaliall Lt Lalie ke yiing
Lshayll 55,0 all e a8 Aliaiall 5 dpans sall 5 Aaliall cul il yilie il Gllia o ) A ,al) o2 Galds
S el 0o s Lae )l gy Gl ) gl 180 g ) i) Jali 5aly 5 (b A,V

715



Awad, M.H.M

716



J. Plant Prot. and Path., Mansoura Univ., Vol. 5 (6): 705 - 715, 2014

Table 1: Population fluctuation of land snails and slugs on lemon and guava trees at EL-Senania , Dumyatt district ,
Dumyatt Governorate .2011/2012 .

Number on individuals on fruit trees at EL Senania Climatic
Season Month Lemon trees Guava trees factors
M. M. C. S. S. D. M. M. C. S. S. D. C Rh
car. | ca. |acuta|putris| Obl. | retic. | car. | ca. |acuta|putris| Obl. | retic. ' '
Autumn September| 25.5 | 18.4 | 40.8 88 | 48 | 20.2 |24.8|16.2| 30.2 8.4 6.4 | 14.2 | 19.6 | 78.41
October |30.2|20.2| 46.6 | 10.4 | 5.2 | 22.4 | 28.6 | 18.4| 32.9 8.6 8.2 | 18.2|19.2| 746
November | 32.4 |24.4 | 48.2 | 148 | 6.2 | 24.6 |30.4|22.2| 346 | 10.4 | 8.4 | 16.8 | 18.4 | 68.6
Mean 29.3|21.0| 452 | 11.3 | 5.4 | 22.4 | 27.3|18.9| 32.4 9.1 7.8 | 16.4 | 19.1| 67.0
L.SD 6.4 | 42 | 82 2.4 16 | 44 | 56 | 3.8 | 6.8 2.7 24 | 3.2
December | 24.6 | 20.2 | 30.2 6.2 4.0 | 182 | 22.4|21.4| 30.2 7.4 6.2 | 12.2 | 18.2| 66.4
Winter January | 16.8 | 14.8 | 26.4 8.0 3.6 | 144 |18.2|16.8| 24.4 6.2 48 | 1.4 |18.0| 64.2
February | 14.2 | 12.6 | 20.2 8.6 3.2 |14.2 |16.4|14.2| 18.8 6.0 | 46 | 88 |17.8| 68.6
Mean 18.5|15.8| 25.6 6.9 3.8 | 15.6 | 19.0 |17.5| 24.5 6.4 54 | 106 | 18.0 | 66.4
L.SD 38| 30| 52 2.2 1.2 | 30 | 38 | 36 | 5.2 2.2 20 | 2.8
Marsh 28.8|18.8| 46.4 | 16.8 | 8.4 | 22.4 |26.8|20.2| 242 | 10.4 | 6.6 | 24.2 | 204 | 72.4
Spring April 36.4|22.4| 58.6 | 184 |10.6 | 26.8 |34.6 |24.4| 36.4 | 16.2 |10.2| 349 | 21.6| 78.6
May 4241329 | 668 | 188 |14.4| 30.8 | 46.4 |30.6| 42.6 | 18.8 |12.6| 36.4 | 22.4 | 76.4
Mean 35.8|245| 57.2 | 180 |11.1| 26.7 |358|25.0| 344 | 15.1 | 98 | 31.6 | 21.4| 75.8
L.SD 6.9 | 5.2 | 88 3.8 28 | 56 | 6.8 | 54| 6.6 3.5 28 | 6.4
June 35.2|28.4| 36 104 |10.4| 24.6 |28.4|22.6| 328 | 104 | 8.4 | 22.6 | 24.2 | 78.2
Summer July 284 |18.2| 346 | 124 | 8.4 | 24.4 | 26.8|23.8| 36.8 | 12.8 | 8.6 | 20.4 | 28.4 | 76.2
August |28.2|16.4| 38.2 | 10.2 | 6.8 | 20.2 | 28.6 |21.4| 36.4 | 14.6 | 8.2 | 20.6 | 30.2 | 78.2
Mean 30.7|21.4| 36.3 | 11.2 | 85 | 23.2 |279|22.6| 34.7 | 126 | 8.4 | 21.5
L.SD 6.9 | 5.2 | 88 3.8 28 | 56 | 6.8 | 54| 6.6 3.5 28 | 6.4

M. car=Monacha cartusiana - M.ca.=Monacha cantiana - C.acuta =Cochilicella acuta - S.putris=Succinea putris
- S.obl=Succinea oblonga - D.retic=Deroceras reticulatum
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Table 2 : Population fluctuation of land snails and slugs on lemon and guava trees at Kafr El Batikh district ,
Dumyatt Governorate .2011/2012 .

Number on individuals on fruit trees at Kafr El Batikh Climatic
Season Month Lemon trees Guava trees factors
M. M. C. S._ S. D_. M. M. C. S._ S. D_. C Rh
car. | ca. |acuta|putris| Obl. | retic. | car. | ca. |acuta|putris| Obl. | retic. ' '
Autumn September| 16.6 | 14.4 | 28.6 | 10.2 | 84 | 12.4 | 18.6 | 16.9| 24.2 8.2 6.2 | 20.2 | 19.6 | 78.41
October |18.4|148| 324 | 124 | 8.8 | 16.6 | 18.8|18.2| 26.4 | 8.6 8.8 | 224 |19.2| 746
November | 20.2 | 16.2 | 34.4 | 14.2 | 8.8 | 184 | 22.4|18.6| 26.8 | 10.2 | 12.4| 24.0 | 18.4 | 68.6
Mean 184 |15.1| 315 | 126 | 86 | 158 |20.8|17.7| 256 | 9.4 9.6 | 224 |19.1| 67.0
L.SD 36 | 3.0 | 6.7 2.6 28| 38 | 3.8 | 36 | 52 2.8 28 | 44
December | 18.4 | 16.8 | 36.2 6.8 | 48 | 16.2 |18.6 |18.4| 32.2 8.6 5.2 | 148 | 18.2| 66.4
Winter January |16.8|16.6| 28.4 | 6.6 3.8 |146 |18.2|16.4| 264 | 6.2 4.4 | 12,2 |118.0| 64.2
February | 16.4 | 14.8| 22.6 | 6.2 3.2 | 128 |16.8 |14.2| 24.2 5.4 42 | 126 | 17.8 | 68.6
Mean 1741156 | 29.0 | 6.5 391|145 (179|164 | 276 | 6.6 48 | 13.2 | 18.0| 66.4
L.SD 36 | 32| 6.2 1.8 19| 36 | 3.7 | 3.2 | 5.6 1.8 1.2 | 24
Marsh 286|224 | 248 | 16,6 | 84 | 242 |24.8|26.2| 226 | 188 | 6.6 | 22.6 | 204 | 72.4
Spring April 32.8|26.4| 38.6 | 18.8 |12.2| 26.8 | 28.4|30.2| 304 | 189 | 86 | 24.8 | 21.6 | 78.6
May 446 | 324 | 408 | 16,6 |13.8| 32.4 | 426 |44.4| 32.6 | 182 |10.8| 286 | 22.4| 76.4
Mean 353 |27.0| 347 | 17.3 |11.4| 278 |31.9|33.6| 285 | 17.8 | 8.7 | 25.3 | 21.4| 75.8
L.SD 69 | 55| 6.8 3.6 28| 56 | 6.2 | 6.4 | 58 3.7 24 | 54
June 324|186 | 38.4 | 104 | 84 | 284 |30.8|24.6| 324 | 124 |10.2| 20.2 | 24.2 | 78.4
Summer July 326 |16.4| 442 | 11.4 |106| 27.6 | 32.4|26.4| 33.6 | 10.8 | 124 | 22.4 | 28.4 | 76%
August | 30.4|18.2| 38.4 | 10.2 |10.8| 26.4 |30.4 |22.6| 34.4 | 124 |11.2| 20.6 | 30.2 | 78%
Mean 31.8|17.7| 30.4 | 106 | 9.8 | 20.3 | 31.2|245| 335 | 11.8 | 11.3| 22.3
L.SD 69 | 55| 6.8 3.6 28 | 56 | 6.2 | 64| 58 3.7 24 | 54

M. car=Monacha cartusiana - M.ca.=Monacha cantiana - C.acuta =Cochilicella acuta - S.putris=Succinea putris
- S.obl=Succinea oblonga - D.retic=Deroceras reticulatum
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Table 3 : Population fluctuation of land snails and slugs on lemon and guava trees at EL-Senania , Dumyatt
district , Dumyatt Governorate .2012/2013 .

Number on individuals on fruit trees at EL Senania Climatic
Season Month Lemon trees Guava trees factors
M. M. C. S. S. D. M. M. C. S. S. D. C Rh
car. | ca. |acuta |putris| Obl. | retic. | car. | ca. |acuta|putris | Obl. | retic. ' '
Autumn September| 18.4 | 12.4 | 14.2 6.6 8.0 | 22.2 |16.2|14.2| 14.8 8.6 8.2 | 216 |18.4|62.4
October | 20.2 | 14.2 | 16.8 8.4 82 | 24211189184 | 16.4 | 18.2 |14.4| 10.2 | 18.2 | 68.4
November | 22.4 | 18.6 | 18.4 | 10.2 | 10.4| 26.4 | 22.4 | 24.2| 204 | 182 |12.4| 28.2 | 17.4 | 62.2
Mean 20.3 |15.1| 16.5 8.4 88 | 24.2119.0/18.3| 176 | 186 |10.3| 24.6 | 18.0 | 67.3
L.SD 42 | 3.2 | 34 1.6 18 | 48 | 3.8 | 3.6 | 3.4 2.6 24 | 4.8
December | 16.2 | 12.2 | 16.2 8.4 8.2 | 204|144 |12.2| 14.2 6.8 48 | 20.4 | 16.2 | 67.4
Winter January | 10.4|11.3]| 14.2 6.6 84 | 168|144 |146| 184 | 10.2 | 8.2 | 1.4 | 18.8 | 58.2
February | 12.2 [ 12.2 | 10.4 8.2 |10.2| 10.2 | 12.4|10.8| 12.4 | 104 | 10.2 | 18.4 | 16.4 | 68.4
Mean 129]11.9| 13.6 7.8 8.9 | 15.8 |13.4|125| 15.0 9.0 7.7 | 19.0 | 15.8 | 64.7
L.SD 26 | 24| 24 1.4 16 | 31 | 3.2 | 24 | 3.2 1.8 16 | 3.8
Marsh 20.2 116.2 | 28.6 | 10.2 |12.4| 24.4 | 24.2|24.2| 18.6 | 16.2 | 16.4 | 28.4 | 18.6 | 67.6
Spring April 26.4|118.4| 32.2 | 184 | 16.4| 26.4 | 26.8|28.4 | 20.4 | 18.4 |24.2| 32.2 | 21.4 | 72.4
May 30.2 |21.2| 40.4 | 22.8 |18.0| 32.4 | 28.4|34.2| 22.0 | 16.8 | 26.2| 34.4 | 22.9 | 76.8
Mean 256 |18.6 | 33.7 | 17.0 | 15.7| 27.7 | 276 |28.8| 20.5 | 17.1 | 22.0| 31.6 | 20.8 | 75.2
L.SD 54 | 3.8 | 6.8 3.8 32| 54 | 52 | 58| 42 4.2 44 | 6.4
June 16.4|16.2| 184 | 10.2 | 88 | 22.6 | 18.4 |16.6 | 18.6 | 12.4 | 10.8 | 24.4 | 25.4 | 78.2
Summer July 12.4118.4| 10.8 | 10.8 | 10.8| 20.6 | 16.4 | 18.4| 12.4 | 10.4 | 12.4 | 18.4 | 28.4 | 78%
August 148|146 | 144 | 124 | 124 | 21.4 | 20.8|18.6 | 14.6 8.6 8.6 | 16.4 | 31.4 | 78%
Mean 145|16.4| 145 | 111 |10.7| 215 |18.5|17.8| 15.2 | 10.5 | 10.6 | 19.7
L.SD 54 | 3.8 | 6.8 3.8 32| 54 | 52 | 58| 42 4.2 44 | 6.4

M. car=Monacha cartusiana - M.ca.=Monacha cantiana - C.acuta =Cochilicella acuta - S.putris=Succinea putris
- S.obl=Succinea oblonga - D.retic=Deroceras reticulatum
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Table 4 : Population fluctuation of land snails and slugs on lemon and guava trees at Kafr El Batikh district ,
Dumyatt Governorate 2012/2013 .

Number on individuals on fruit trees at Kafr El Batikh Climatic
Season Month Lemon trees Guava trees factors
M. M. C. S. S. D. M. M. C. S. S. D. C Rh
car. | ca. |acuta|putris| Obl. | retic. | car. | ca. |acuta|putris| Obl. | retic. ' '
Autumn September| 26.6 | 14.2 | 244 | 122 | 8.8 | 22.4 | 18.6 |14.4| 20.2 | 144 |10.8| 22.4 | 18.4 | 62.4
October | 246 |18.4| 164 | 26.2 |144| 104 | 284 |26.2 | 184 | 224 | 86 | 28.6 | 18.2 | 68.4
November | 26.8 | 18.2 | 32.4 | 16.8 | 14.2 | 32.6 | 24.8|22.9| 242 | 104 | 89 | 244 | 17.4 | 62.2
Mean 256 |116.3| 274 | 146 |(11.1| 24.4 | 23.1|18.4| 223 | 123 | 9.2 | 25.0 | 18.0 | 67.3
L.SD 3.8 | 3.2 5.4 2.8 22| 48 | 46 | 3.8 | 4.2 2.4 1.8 | 5.2
December | 24.6 | 12.4| 22.4 | 104 | 8.6 | 28.4 | 20.2 |16.4| 20.2 | 16.2 | 10.2 | 20.4 | 16.2 | 67.4
Winter January |18.6 |18.8| 18.6 8.6 86 | 64 |222|186| 18.2 | 182 | 6.6 | 18.4 | 18.8 | 58.2
February | 16.2 [ 16.8| 144 | 104 | 82 | 24.4 | 204|214 | 242 | 184 |12.4| 22.4 | 16.4 | 68.4
Mean 19.2 1159 | 18.6 9.8 79 | 183 (19.7(18.7| 209 | 17.8 | 10.3 | 20.5 | 15.8 | 64.7
L.SD 3.8 | 3.2 3.8 1.8 16 | 32 | 3.8 | 3.6 | 4.2 1.6 24 | 4.2
Marsh 2241204 | 18.2 | 16.4 (14.2| 26.2 | 214|144 | 21.4 | 142 |12.2| 22.4 | 18.6 | 67.6
Spring April 248|226 | 224 | 184 |14.8| 28.4 | 242 |16.4 | 22.2 | 16.2 |16.4| 26.2 | 21.4| 72.4
May 284|264 | 324 | 16.2 |20.4| 32.6 | 26.4 |20.2 | 224 | 186 |22.8| 32.4 | 22.9 | 76.8
Mean 25.1123.2| 294 | 17.0 | 16.4| 29.0 | 240 |17.0| 22.0 | 16.3 |17.2| 27.0 | 20.8 | 75.2
L.SD 52 | 46 | 4.8 3.2 32| 54 | 48 | 3.2 | 44 3.2 36 | 54
June 248 |16.4| 20.2 | 124 (10.8| 26.8 | 246|146 | 18.8 | 124 |10.6 | 14.8 | 25.6 | 78.2
Summer July 2241144 | 184 | 10.2 |11.6| 24.2 | 242 |16.0| 16.4 | 13.2 |12.2| 13.8 | 28.4| 76
August | 20.8|16.8| 226 | 124 | 84 | 226 [26.4|11.8| 148 | 116 | 86 | 154 | 31.4 | 784
Mean 227|158 | 204 | 11.7 |{10.3| 245 |26.9|14.1| 16.7 | 124 |10.5| 11.3
L.SD 52 | 46 | 4.8 3.2 32| 54 | 48 | 3.2 | 44 3.2 36 | 54

M. car=Monacha cartusiana - M.ca.=Monacha cantiana - C.acuta =Cochilicella acuta - S.putris=Succinea putris
- S.obl=Succinea oblonga - D.retic=Deroceras reticulatum



