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Abstract:
The effect of irrigation periods
on population density and
egg laying of land snails
Monacha cartusiana (Miiller,
1774), Monacha cantiana (Mon-
tagu, 1803) and land slugs limax
maximus (Linnaeus, 1758) Dero-
ceras reticulatum (Miiller, 1774),
was measured in fields of Egyp-
tian clover at Sharabas village,
Faraskour district and Mit El-
Khouly Abdulla village, El-zarqa
district at Damietta governorate.
This study was conducted on two
types of soil which are loamy and
heavy soils during winter and
spring seasons of 2010-2011.
The results showed that the
efficacy of irrigation period, as
cultural control method depends
on irrigation period and soil type.
“In"loamy soil, irrigation after 10
and 15 days caused a rapid de-
crease in the population percent-
age of snail and slug. In heavy
soil, the reduction in population
percentage showed a slow re-
sponse. The decline of popula-
tion percentage was faster with
the prolongation of post irriga-
tion periods for 10, 15 and 20
days in heavy soil. Therefore,
reduction percentages of popula-
tion density increased during
spring months as compared to
population density during winter
months. Also, the number of

clutches laid in loamy and heavy
soils was significantly influenced
by tested animals. On the other
hand, the present data indicated
that the two slugs,

L.maximus,D. reticulatum,
were sensitive toward the irriga-
tion period in comparison to the
two snails, M cantiana and M
cartusiana,

Keywords: land snails, Monacha
cartusiana, Monacha cantiana
and land slugs limax maximus,
Deroceras reticulatum, Egyptian
clover, cultural control method,
irrigation periods and soil type.
Introduction:

In recent years, land snails
and slugs increased as dangerous
pests on field crops, vegetables
and fruits causing an economical
damage to these crops not only in
quantity but also in quality. In
addition, they acted as intermedi-
ate hosts for many diseases that
spread to plant, man, farm ani-
mals and birds; such as fasciola,
lungworms and many viral dis-
cases Bishara et al. (1968} and
Godan (1983).

These pests increased in the
northern part of Delta especially
in field crops such as Egyptian
clover and leafy vegetables,
which is considered as suitable
shelters for these animals, pro-
viding them with protection and
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relative humidity EI-Okda
(1980, 1984 and El-Okda er 4l
1990).

The use of specific mollus-
cicides and other candidate insec-
ticides with high concentrations
has a toxic effect on man and
livestock and causes environ-
mental pollution El-wakil (1994)
and Wronski and Hausdort
(2008).

Therefore, this study is
planned to find out safe means
for controlling these pests by us-
ing the ecological factors such as
different irrigation period affect-
ing their activities, population
dynamic and egg clutches.
Materials and Methods

Two experiments were car-
ried out during winter and spring
of 2010 — 2011 in two different
habitats i.e. loamy and heavy
clay soils cultivated with Egyp-
tian clover at Sharabas village,
Faraskour district and Mit El-
Khouly Abdulla village, El-zarqa
district at Damietta governorate.

Population density and egg
clutch lying of snails M. carfusi-
ana, M. cantiana and slugs L.

maximus, D. reticulatum
were recorded before and after
different irrigation periods.

An area of about one feddan
was selected for each heavy and
loamy clay soils. Five replicates
of quadrate sample size (1 x 1
m?®) from Egyptian clover fields
were randomly chosen, then left
far from any pesticide contami-
nation Asran, (2001). These
fields were irrigated by two dif-
ferent levels of irrigation for 10

97

and 15 days with loamy soil
Three different levels of irriga-
tion period were used for 10, 15
and 20 days with heavy soil, dur-
ing two seasons of winter and
spring. Five replicates in addition
to another one for comparison
were used for each irrigation pe-
riod. The number of snailis, slugs
and egg clutches of the tested
quadrate were counted in the
field before and after irrigation
period.

Sampling was carried out
during the morning in the ab-
sence of rain and sunrise Staikou
and Lazanidou-Dimitriadou,
(1990). Tested snails, slugs and
egg clutches were counted once
every two weeks Baker, (1988).
Averages of temperature and
relative humidity were recorded
after two weeks. The reduction
percentages of the samples were
calculated according to the for-
mula of Abbott (1925), and sta-
tistically analysed using F-test
(L.8.D).

Control-infested
% Reduction = X 100
Control
Results and Discussion

The experiment was carried
out during winter and spring
2010 — 2011 in two different
soils i.e. loamy and heavy soils to
investigate the efficiency of irri-
gation period on population den-
sity of snail and slug that infest-
ing Egyptian clover and to de-
termine their egg clutches at
Sharabas village, Faraskour dis-
trict and Mit El-Khouly Abdulla
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village, El-zarqa district at Dami-
etta governorate,

1- Population density on loamy
soil:

Data in Table (1) reveal that
the irrigation period showed high
efficacy on the population of the
land snail M. cartusiana and M.
cantiana and slug L. maximus
and D. reticulatum in Egyptian
clover fields.

The reduction percentage of
two slugs was significantly
higher at 10 and 15 days after
irrigation than of the two snails.
Also, the number of egg clutches
of land snail and slug was sig-
nificantly more sensitive to the
loamy soil than the another soil.
On the other hand, the mean of
percent reduction in population
of M. cartusiana reached 11.3
and 48.7% in winter and 14,5 and
49.8% in spring at Sharabas vil-
lage, Faraskour district after 10
and 15 days of irrigation respec-
tively. Yet, it was 11.4 and
49.8% in winter and 15.2 and

—574% inspring respectively at

Mit El-Khouly Abdulla village,
El-zarqa district. The means of
percentage rteduction were high
in case of the egg clutches repre-
senting 4.5 and 54.5%, 34.3 and
68.7%, 9.1 and 59.1% and 33.3
and 100% in winter and spring at
the same two districts, respec-
tively.

Percent reduction in the
population of M. cantiana was

98

6.7, 43.6% and 10.1, 45.6% in
winter and spring after 10 and 15
days of irrigation, respectively at
Sharabas village, Faraskour dis-
trict, while the percentage reduc-
tion of egg clutches was the
highest (22.8 and 54.2%, 47.6
and 64.2%) in winter and spring
at the same district respectively,
followed by Mit El-Khouly Ab-
dulla village, El-zarqa district,
where it was 7.7, 45.1% and
13.2, 55.8%. Also the percentage
reduction was high for the egg
clutches (28.5, 71.4% and 68.7,
96.8%) at 10 and 15 days after
irrigation, during the same two
seasons, respectively.

From this investigation, it is
clear that the two slugs L. maxi-
mus and D. reticulatum were
sensitive after 10 and 15 days of
irrigation in winter and spring at
two districts. The percentage re-
duction was 4.0, 61.5% and 22 4,
62.3% and 19.7, 65.5% and 29.5,
78.9% in L. maximus, and 21.3,
63.2% and 28.6, 72.4% and 47.2,
76.8% and 54.4, 84.7% in D. re-
ticulatum, in winter and spring
respectively. Therefore reduction
percentage of the number of egg
clutches was 31.5, 68.4% and
85.7,95.2% and 77.2, 86.3% and
909, 100% for L.maximus,
while it was 47.6, 100% and
85.7, 100% and 69.6, 100% and
91.1, 100% in case of D. reticu-
latum during the same seasons,
respectively.



Table (1): Effect of irrigation periods on land snail and slug population and on their egg clutches laid
zarqa districts during winter and spring seasons of 2010 - 2011 at Damietta governorate,

in loamy soil of Faraskour and El-

ZIOZ 'Iv 12 posf

Effect of irrigation period on Mean of
District Season | Period Land snails Land slugs temperature
(days) and relative
M. cartusiana : M. cantiana L. maximus D, reticulatum humidity
No. | R% | No. iR% No. | R% | No. | R% | No. [R% [ No. [R% | No. [ R% | No. | R% |e |RH%
snail clutch |! snail clutch shig clutch slug clutch
Faraskour | Winter | 10 80.2 1 113 2.1 45 (804 | 67 |27 228 404 {40 |13 315|601 | 213 (22 476 | 124 | 722
15 464 | 487 1 1.0 545|486 |436 16 5421162 | 615 | 06 68.4 | 28163200 100 [ 144 | 514
Control | 90.5 22 86.2 3.5 42.1 19 76.4 4.2 142 | 76.6
LSD |3.28 0.31 6.80 0.48 437 0.37 4.55 0.26
Spring | 10 652 | 145 ] 2.1 343|830 | 101 (22 476 | 28.6 | 224 | 03 8571522 {28606 857 1154 | 622
15 383 [ 498 | 1.0 68.7 512 | 4561 1.5 642 | 139|623 | 0.1 9521202 (724 |00 100 | 18.6 | 48.4
Control | 76.3 3.2 92.3 4.2 369 2.1 73.2 4.2 18.8 | 744
LSD |526 0.37 3.78 0.25 4.49 0.21 3.09 0.36
El-zarqa | Winter | 10 602 | 114} 2.0 9.1 | 783 |77 |25 285 284|197 | 05 772 1424 | 4721 1.0 69.6 | 14.2 | 74.2
15 341 | 498 1 0.9 59.1 | 466 | 451 |10 7141122 165503 86.3 | 186 | 76.8 [ 0.0 100 j 164 | 524
Control | 68.0 22 34.9 4.0 354 2.2 80.4 33 16.2 | 76.6
LSD (501 0.45 3.09 0.31 3.09 0.31 3.09 0.16
Spring | 10 680 | 152 14 333|796 {132 1.0 687134129502 90.9 | 28.6 | 544 | 03 91.1 ;| 184 | 66.4
15 34.1 157400 100 | 405 | 55.8 | 0.1 9.8 | 10.2 | 789 | 0.0 100 | 96 | 847 | 0.0 100 | 16.6 | 48.2
Control | 80.2 2.1 91.8 32 48.4 22 62.8 34 1881724
LSD |521 0.16 4.89 0.39 4.61 0.19 2.82 0.26

R% = Reduction percentage
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2- Population density on heavy
soil:

Data in Table (2) show that
means of percentage reduction of
snails and slugs in Egyptian clo-
ver fields were significantly
higher after 20 days of irrigation
at Sharabas village, Faraskour
district and Mit El-Khouly M
cartusiona, M. cantiana and land
slugs L. maximus, D. reticulatum
Abdulla village, El-zarqa district,
representing 62.0, 69.1, 55.8,
65.5, 79.9, 84.5, 82.2 and 83.7%
in winter, while they were 65.4,
71.1, 62.2, 76.2, 80.0, 87.0,85.0
and 87.3% in spring for snails M
cartusiana, M. cantiana and
slugs L. maximus, D. reticulatum,
respectively. However, reduction
percentage reached 434,
47.5,40.4, 53.2, 54.3, 63.4, 58.1
and 60.2% in winter and 51.7,
55.5,452, 59.1, 57.7, 65.5, 63.0
and 63.7% in spring after 15 days
of irrigation for the same snails
and slugs, respectively. The per-
centage of reduction was lowest
59, 87,36, 11.1, 39, 5.5, 95
and 16.3% in winter and 12.4,
20.5, 6.0, 14.6, 11.3, 242, 17.8
- and 23.3% in spring after 10 days
of irrigation for the land snails
M. cartusiana, M. cantiana and
land slugs L. maximus, D. reticu-
latum, respectively, Also, in con-
trast to the snails and slugs the
present data indicated that the
clutches were comparatively sen-
sitive to irrigation times, Percent-
age of reductions egg clutches
after 10, 15 and 20 days of irriga-
tion were 4.0, 34.0, 76.0, 17.5,
47.5,80.0, 2.5, 35.0,60.0, 15.5,
35.5, and 64.4% in winter, re-
spectively, it was 14.5, 37.5,
79.2,33.3,52.4, 833, 16.6, 40.5,
73.8, 17.4, 52.2 and 76.1 % in

spring for the two snails at
Sharabas village, Faraskour dis-
trict and Mit E}-Khouly Abdulla
village, El-zarga district, respec-
tively.

The same trend was observed
for the two slugs on Egyptian
clover plants. Data in Table (2)
illustrated generally that the irri-
gation period had initial effect on
the number of egg clutches of the
two slugs after 10, 15 and 20
days of irrigation and reduction
percentage increased gradually
until the end of experiments. Re-
duction percentages reached in
egg clutches of L. maximus and
D. reticulatum, at Faraskour and
El-zarqa districts reached 20.0,
70.0, 80.0, 28.1, 71.8, 87.5, 30.0,
73.3,90.0, 44.7, 76 .3 and 92.1%
in winter, respectively, while, it
was 36.8, 78.9, 89.4, 47.6, 80.9,
92.8, 41.5, 75.6, 95.1, 65.7,80.0
and 97.1 % in spring, respec-
tively.

These results agree with
those reported by  El-Masry
(1997) who mentioned that the
plough process decreased the
population of Helicella vestalis
immediately after one day. El-
Deeb et al (2003), reported that
the efficacy of tillage process
was more effective against the
land snails with reduction the
population density in percentages
after tillage, Also, hand collec-
tion of the land snails was an ef-
ficient practice as cultural control
with reduction percentages of
61.54 & 72.6% for E. vermicu-
lata and M obstructa respec-
tively. The Lettuce plant used as
trap nearly bated the snail popu-
lation of both species up to the
half.
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Table (2): Effect of irrigation periods on land snail and slug population and on their egg clutches, laid in heavy soil of Faraskour and El-zarqa dis-

1D 13 pOMP

t41/14

tricts during winter and spring seasons of 2010 —2011 at Damietta governorate.
Effect of irrigation period on Mean of
District | Season | Pertods Land snails Land slugs temperature
(days) ' and relative
M. cartusiana M. cantiana L maximus D, reticulatum humidity
No. R% No. R% No R% No. R% | No. R% No. R% | No. R% No. R% °c | RH%

snail clutch snail clutch slug clutch slug clutch
Faraskour | Winter | 10 100.1 59 48 4.0 106.2 36 39 25 | 460 | 39 32 200 | 708 95 21 300 | 142} 744
15 602 | 434 33 340 | 656 | 404 2.6 350 [ 21.9 | 543 1.2 700 | 32.8 | 381 0.8 733 | 164 | 522
20 404 | 62.0 12 760 | 442 | 558 1.6 60.0 | 96 | 79.9 0.8 800 | 139 | 822 0.3 900 | 144 | 766
Control 106.4 5.0 110.2 4.0 479 4.0 78.2 3.0 18.2 842

LS.D 7.79 0.5% 837 0.77 391 1.30 4.17 0.95
Spring | 10 842 12.4 41 145 | 904 6.0 35 i66 | 502 | 113 24 368 [ 68.0 | 178 2.4 415 [ 204 | 782
15 46.4 51.7 3.0 I7S | 527 | 452 2.5 405 | 239 | 577 0.8 789 | 306 | 63.0 1.0 756 | 182 | 746
20 332 | 654 1.0 792 | 364 | 622 1.1 738 | 113 | 800 0.4 894 | 12.4 | 85.0 02 951 | 184 | 482
Control 96.2 48 96.2 4.2 36.6 38 82.8 4.1 202 | 764

LS.D 5.59 0.57 5.36 0.50 182 0.63 425 0.51
El-zarqa | Winter | 10 752 87 33 175 1 784 111 38 1551399 | 55 23 281 | 635 1 163 2.1 447 ¢ 148 722
15 432 | 475 2.1 475 | 413 53.2 29 355 [ 232 | 63.4 G5 718 | 302 | 60.2 0.9 763 | 162 542
20 254 | 691 0.8 80.0 304 | 655 1.6 644 [ 98 84.5 0.4 875 | 123 | 837 0.3 921 | 162 54.4
Control 824 4.0 88.2 4.5 63.4 32 5.9 3.8 14.4 74.2

LS.D 5.27 0.53 i 4.92 0.60 4.05 0.63 4.96 0.55
Spring | 10 826 | 205 2.8 333 | 896 146 3.8 174 | 46,1 | 242 2.0 476 | 66.0 | 233 1.2 65.7 | 188 | 762
15 462 | 555 20 524 | 429 | 59.1 22 522 | 210 | 655 0.8 80.9 | 312 | 63.7 0.7 80.0 | 182 | 644
20 300 | 711 0.7 833 | 250 | 762 L1 76.1 79 | 870 03 928 | 109 | 873 0.1 97.1 | 164 | 482
Control 104 42 105.0 4.6 60.8 4.2 86.0 3.5 18.8 782

LS.D 611 0.71 420 0.64 333 0.58 4.0% 0.50

R% = Reduction percentage
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