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Abstract

The effect of dryness and different periods of starvation on
E.vermeculata were studied. Results revealed that famine and dryness
affect on the weight and mortality of all stages of this snail particularly
three months stage, while adults were the most support to thesz
factors. Data indicated also that this treatments were more impressive
on the number of clutches, the number of eggs in each clutch, depth
of clutch in the soil and solitary eggs deposited. The snail laid the
most number of the eggs when it fed every 2 days under 80-85% soil
moisture. On the other hand, adults of this snail were compelled to lay
their eggs on surface of the soil under dryness conditions.

INTRODUCTION

Phylum mollusk is probably the third most important animal pest group after
arthropods and vertebrates. They were known as destructive pests causing damage to
vegetable and field crops (Ghamry et al. 1993, Kassab and Daoud 1994, EI- Deeb et
al., 1996, Hegab et al. 1999 and Mahrous et &/.2002). Land snail is a common name
of the numerous species that live on land, as apposed to those that live in Salter and
fresh water. One of the important land snail species is £ vermiculata, an air-
breathing and terrestrial snail. The color of shell is very variable ..The life- span of the
snail species durate from 2-5 years which make it grow from a minor concern to a
major concern for native gastropod species, garden plants and agricultural crops a like
(Notton 2006). Ecological conditions play important role in the distribution and biology
of this snail. The aim of the present work was directed to study the effect of some
ecological factors (dryness and starvation) on certain biological aspects of the garden
land snail £. vermicultata.

MATERIALS AND METHODS

1- Rearing method

The Snails were hand-collected from swallow plants, (Faculty of Agriculture'
Moshtohor farm,) Toukh district, Kalubia Governorate. The snails were put in muslin
cloth bags, transfured to the laboratory and washed by water. Healthy adult
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individuals were selected and every 20 snails were put in awooden box containing 9
cm of mud with high humidity (80%). The boxes were covered with muslin cloth to
prevent snails from escaping. Snails were fed three time / week with fresh washed
lettuce leaves. Ten replicates were used and the soil was changed every 2 days with
newly one when it become dirty. The individuals were continually observed until
mating and egg-laying. The eggs were removed to a small plastic cups containing
moist soil, covered with dark muslin cloth and kept under room temperature until egg
hatching .Date of eggs hatching were recorded to separate stages of snail. Four
stages were used (3,6,9,14 months).
2- The effect of starvation on weight of E. vermiculata snail under
laboratory conditions

Four ages of the snail were selected for this trial (three, six , nine and fourteen
months). Forty healthy individuals of every stage were chosen. Four levels of
starvation (feeding each two days, each week, each month, and without feeding)
were used .Ten snails were used for each level of feeding of each stage. All snail
stages were kept on soil with 80% moisture.
3- The starvation and dryness effect on weight and death of E. vermiculate
' under laboratory conditions.

Four levels of nourishing snails were selected ( nohrishing every two days,
’every week, every month and snails without foods). Ten individuals were used for
every level from each stage ( 3, 6 , 9, 14 months). Two levels of soil moisture (80-
85% and 10-15%) were considered with the four starvation level. Snails were fed on
lettuce leaves. The trial was kept under laboratory conditions. Weight of snails and
mortality percentages were calculated. The percentage of mortality was recorded
according to this equation:
No. of dead snails 100

The total No. of snails

Percentage of snail death =

4- Effect of starvation and dryness on the number and the depth of E.
vermiculata eggs in the soil under laboratory conditions.

Snails used in this experiment were adults stage only. Five healthy pairs were
used which each level of feeding (every two days, every week, every month and
without food). Snails were obsarved until matting. After matting, number of solitary
eggs, egg masses, the number of eggs in each mass and the depth of eggs in the soil
were recorded. This trial was run under two levels of soil moisture (80-85% and 10-
15% moisture) Each pair was kept in small plastic cup containing 7 ¢cm of soil and
covered with white cloth with rubber band.
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RESULTS AND DISCUSSION

1- Effect of famish levels on weight of E. vermiculata snail under laboratory
conditions:

Data in table (1) illustrated that the different levels of starvation have
different effects on the weight of all tested £. vermiculata stages under laboratory
conditions, especially 3 months age. The highest weight was registered when the snail
was eating every two days with means 0.71, 1.54 , 2.80 and 4.78 g for 3.6 ,9 and 14
months respectively. These weights decreased recording 0.15, 0.57, 1.29 and
3.05grm for the same stages respectively when the snail were prevented from
feeding. It is clear that there were significant differences in all tested stages 3, 6 , 9
and 14 months.

Results revealed that nutrition play an important role for increasing snail
weight . As a general trend The increase of food diet correlated positively with the
increase of snail weight in all ages.

These Results agreed to some extend with those of Ismail (2004) who studied
the effect of certain host plant leaves or potato slices on shell growth of Fobania
vermicuata during 12 months under laboratory conditions. The tested food materials
can be arranged in order of suitability as follows potato, lettuce, cabbage, navel
orange, banana and mango.

Table 1. Effect of famish levels on £. vermiculata weight under laboratory conditions.

famish level General Significance
F1 F2 F3 F4 meanz 6m 9m | 14m
" L.S.D
Snails age S.E 0.05 =
3months | 0.71 | 0.61 | 0.32 | 0.15 0.45 +++ | 4+ | 0 289_
+0.1 0.58 | 1.53 | 3.53 i
— 6 months | 1.57 | 1.20 | 0.81 | 0.57 1.03 - +++ | +++ L.S.D.
2 +0.1 095 | 295 | 0.01=
0
& 0.380
L
o 9months | 2.80 [ 2.27 | 1.55 | 1.29 1.98 = = +++
2 +0.1 2.00
(<]
E
§ 14 478 | 4.57 | 3.53 | 3.05 3.98 - - - S.E=
months +0.1 0.104
General 246 | 2.16 | 1.55 1.27 1.86 - “ %
mean
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Table 2. Effect of famish and moisture of soil levels on £ .vermiculata weight under
laboratory conditions.
famish Significance
Soil level General
i +
moisture . F1 F2 F3 F4 mean &in o {dimy LS.
level Snail S.E D
348 0.05
3 0. 0.67 ++ +++ +++ ’
months | 1% [ %93 | 36 [%B | 10us 0.58 1.72 3.84 8409
80-85 % 6 1.62 | 1.52 | 1.07 | 0.78 | 1.25+0.15 - +++1.14 | +++3.26
) months
soil 9
moisture 3.14 | 294 | 1.95 | 1.56 | 2.39+0.15 - - +++2.12 | LS.D
months 0.01=
14 3. S
5. 3 g 4.51+0. - = = 0.537
. 37 | 5.07 | 3.98 61 51+0.15
Generalmean | 2.81 | 2.62 | 1.84 | 1.56 | 2.21 - . - A
i ) i i ) 0.148
3 L.S.D
0.33 | 0.28 | 0.27 | 0.00 | 0.22+0.21 | +0.55 | +++1.34 | +++3.23 | 0.05=
months
10-15% 0.578
" ? " LS.D
- 145 | 0.88 | 0.54 | 0.36 [ 0.81£0.21 | - | ++0.75 | +++2.64 | 0.01=
moisture | months
0.760
(dry 9
soil) 246 | 1.59 | 1.14 | 1.03 | 1.56%0.21 - - +++1.86
months
14 S.E=
4.19 | 4.06 | 3.07 | 2.48 | 3.45+0.21 - - = 0.209
months
General mean 2.11 | 1.70 | 1.26 [ 0.97 1.51 - - “

" Fig 1. Effect of dryness and starvation on death percentage of £, vermiculate

80
60
40
20

0

Mortality (%)

==$=—3 months ==#~=6 months
—&— 9 months ==>=14 months

: 2

E

F1

(A) Soil moisture 80-85%

F2

F3

F4

Mortility (%)

—&— 3 months -—&—6 months
—&— 9 months =14 months

120

100

80
60

40
20

0

F4

(B) Soil moisture 10-15% addition

F1 = Snails were fed every two days , F2 = Snails were feeding each week
F3 = Snails were féli each month, F4 = Snails were reared without food addition



MOHAMED, GHADA R., et. 2/, 471

2- Effect of starvation and moisture levels on E. vermiculata weight under
laboratory Conditions:

Results in table (2) showed that the effect of starvation levels were more
pronounced on £. vermiculata ages lived in soil with 10-15% moisture. The weight of
snail body at different stages decreased where the period of starvation was increased.
Mean of weights were 0.36 , 1.03 and 2.48 grm for 6,9 and 14 months when snails
stayed without food, respectively. On the other hand, the highest weights obtained
when snails were feeding every two days under 80-85% soil moisture recording 1.09,
1.62, 3.14 and 5.379 grm for 3, 6 , 9 and 14 months, respectively.

Data in the same table (2) also cleared that the differences in weight lose
were significant between 3 and 6 months while was highly significant between 3 and
9 or 14 months. On the other hand it was highly significant between 6 and 9 and 14
months in case of soil moisture 80-85% . In case of dry soail, differences in the lose of
weight were low significant between 3 and 6 months, and were highly significant
between 3 and 9 or 3 and 14 months. Also, they were significant between 6 and 14
or 9 and 14 months.

From the previous results it was clear that the best conditions to rear snails

-were 80-85% soil moisture with feeding every two days.However starvation and
dryness help to achieve the pest control.

The results obtained some what in agreement with Ghada. R. Y (2004) who
mentioned that the highest weight of Monacha obstructa eggs was recorded when the
snail bred in soil with moisture 75%, but the weight was very little when the moisture
was decreased to 25% in the soil. In addition the greatest weight of eggs was
recorded for lettuce and cabbage and clover followed by cucumber at 75% moisture.
3- Effect of dryness and starvation on death percentage of E. vermiculata .

Fig (1) indicated the results of the effect of famish and dryness on the death
percentage of E. vermiculata . These results showed that, the highest mortality
percentages were recorded when the different stages of snail were reared in dry soil
with 10-15% moisture and without food addition. The percentages of mortality were
100,70, 60 and 50 % for 3, 6 , 9 and 14 months respectively, The lowest mortality
% recorded when snail was fed every two days under 80-85% soil moisture, it gave
20 and 20% for 3 and 6 months age. No mortality recorded with 9 and 14 month
stages. The percentages of mortality increased to 60,40,40 and 20% for 3,6,9 and 14
months stage, respectively, when the individuals reared without food additions and
80-85% soil moisture. Reviewing the obtained results it is clear that all stages of £
vermiculata snail affected significantly with the different four levels of starvation and

soil moisture. The four ages of snail were in the best forms when they were living in
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soil with 80-85% moisture and feeding each two days, vice versa the individuals were
in bad forms when reared without nourishing in dry soil particularly the young ages.
These finding are near with those recorded by Awad, et. a. (2009) who
observed that , under field conditions the highest number of Monacha cantiana was
recorded in clover moist soil, while the lowest was recorded in wheat dry soil. Also
these data agree with Godan (1983) and EI- Okda (1979, 1980) who reported that
the highest number of snails were collected from moist locations.
4- Effect of dryness and starvation on number and depth of eggs laid by £.
vermiculata under laboratory conditions.

Results in table (3) show the effect of food and moisture levels on number of £.
vermiculata eggs, and the form of eggs either in solitary or in masses and also the
depth of eggs in the soil under laboratory conditions. The mean number of eggs gave
irregular results with the different food levels. With respect to the number of eggs it
was clear that the increase of the period of starvation led to increase in solitary eggs
while the recording mean number of solitary eggs gave 6.5, 9,17.5 and 20 eggs with
the levels of feeding every two days, every week , every month and without food
addition respectively . As for , eggs in masses the results in the same table (3) show
that the increase in food additions (or lowering the period between diets) gave higher
egg masses than starved snails and also the number of eggs in there masses
increased with the increase of food addition. This mean that the egg production
generally increase when the intervals between diets decrease. The mean numbers of
obtained egg masses showing 2.5 , 2, 1.5 and 1.5 mass with the four levels of
feeding ( F1, F2, F3 and F4) respectively. Also the numbers of eggs in the previous
categories of feeding were 50, 47.5 , 36 and 25 respectively. Concerning with the
depth of egg laying, it was obvious that the increase of feeding make snails adults to
lay their eggs in soil deeper than starved snail adults. The previous results is
belonging to the snails were reared in soil with 80-85% moisture. On the other hand,
in the case of soil moisture 10-15% the results were different with the previous in the
case of 80- 85% soils moisture whereas the solitary face of eggs increase with food
increasing while approximately were no egg masses laid except with the two days
level of feeding.
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Table 3. Effect of starvation and moisture level on depth, umber of solitary eggs,
number of masses and number of eggs in mass laid by £. vermiculata adults

under laboratory conditions.

Eggs in masses
soil Mean No. of Depth of eggs
starvation level Mean No. of Mean No. of
Moisture level Solitary eggs in soil/ cm
masses €ggs in mass
F1l_ 6.5 2.5 50 4.05
F2 9 2 47.5 4.1
80-85%
F3 17.5 15 36 37
F4 20 1.5 25 3.1
General Mean 13.25 1.88 39.63 3.74
F1 16.5 1 19 0.00
Dry Soil 10- F2 115 0.00 0.00 0.00
15% F3 9.5 0.00 0.00 0.00
F4 8 0.00 0.00 0.00
General mean (

11.38 0.25 4.75 :0.00

Generally data cleared that the most pereferable circumstance for laying
solitary eggs or eggs in masses was recorded when the snail were feeding every two
days under 80-85% soil moisture. Also the obtained data showed that, adults of £
vermiculata laid their eggs into small pits when the soil moisture was 80-85%, while it
prefer laying their eggs on the surface when soil was dry. These results are in
agreement with those recorded by Mohamed (1999) who found that the snail £
vermiculata deposits their eggs in holes and sometimes on the surface of soil, as well
as the number of masses and number of eggs per mass was varied according to the

type of soil.
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