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Abstract

The effect of three different concentration ( 1.0 , 2.0 and 2.5 g\L) of calcium chloride (CaCl, ) on
hatching , growth and survival of Lymnaea auricularia snails serves as intermediate host of Fasciola
gigantica parasites.

The current study showed that increasing of calcium chloride concentration lead to lower the rates
of eggs hatching and effect on the rate of shell growth which recorded the highest weekly rate length
of the snails in week 10 and reached ( 8.68 , 8.86 and 8.80 ) mm respectively , compared with control
samples and the highest growth rate of the snails was recorded using 2.0 g\ L concentration and reach (
8.86 ) mm and lowest growth rate was recorded in control samples .As noted that calcium chloride
effect on the percentage of survival snails, which that reached 30% in 1.0g/L and 10% in 2.0g/L and
2.5g/L compared with control samples 20%.

1- Introduction which are the most important parasites

Fresh water snail L. auricularia causes fascioliasis or liver rot disease , it
belong to the phylum Mollusca , class was common parasitic infection in
Gastropoda , order Basmmatophora and domestic livestock and considered as one
family Lymnaeidae ( Vinarsk , 2007 ). of the dangerous veterinary problems (
Snails of Lymnaea spp. is the intermediate Zhang et al.,2005 ).If we want to control
host of several types of the digenitic on fascioliasis we had must provide

trematods among them Fasciola spp. sufficient information about the
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intermediate host, Lymnaea spp. is widely
distributed in most parts of the world
( Itakaji et al ., 1998 ) .In Iraq , the snails
L. auricularia was distributed in the mid
and southern regions and acts as
intermediate host for F.gigantica while L.
trancitula is found in north and north east
of it and acts as intermediate host for F.
( AL-Mashhadani , 1970 ).

In the southern provenances created an

hepatica

ancient relationship was created between
the F.gigantica and his intermediate host
L. auricularia led to the compatibility ,
which represented by short of the
incubation period of the larval stages in the
intermediate host , produce large numbers
of cercariae and high incidence of infection
.However , this relationship influenced by
several factors such as the hydrogen ion
concentration , temperature , dissolved
oxygen , ventilation and dissolved salts as
well as of the factors resulting from the
ions including SO4 , Cl1, NO3 , Mg and Ca
( Nduku & Harsson , 1979 ) .

In Iraq , despite of the frequent using
L. auricularia in laboratories studies but
they had used random different factors in
the breeding of these snails without
knowledge of their effects on the snails
which may be reflect on the parasites life
cycle within the intermediate host.

To controlling on fascioliasis we had
must provide sufficient information about

the intermediate host .Therefore, the

current study aimed to know the effect of
calcium chloride ( CaCl, ) on the hatching

,growth and survival of these snails.

2-Materials and Methods
Collection and snails breeding

Snails of L. auricularia were
collected from Al-Sewaib area north east
of the Basrah provenance during
September 2009 to March 2010 period and
transferred to the Lab. by glass container
with capacity 1000 ml containing water
and aquatic plants taken from the same
collection area , then placed in a glass tank
, capacity ( 60 x 30 x 20 ) cm and fed dry
celery plants , left for one week and during
this period egg masses had been collected
and distributed on four tanks (20 x 50 x 10)
(50 — 65 eggs ) for
each tank , the first tank was containing 1.0

cm , one egg mass

g\l calcium chloride , the second tank was
containing 2.0 g\L calcium chloride , the
third tank was containing 2.5g\LL calcium
chloride and the fourth without calcium
chloride and served as control , all that
concentration were prepared by dissolved
each concentration of calcium chloride
separately in 1000 ml of declorinated
water. These tanks were aerated for 24h
and incubated at temperature 26 — 29 C™
After the eggs hatching, 10 snails of
approximately the same size and age were

transferred to the four tanks as cited above
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, concentrations were replaced every three
days.
Measurement of Hatching, Growth and
Survival
The effect of Calcium chloride
concentration on eggs hatching were
recorded weekly and the percentage rate of
hatching was calculated using :
Rate of hatch = No. of
hatching snails / No. of eggs in egg mass x
100
The growth was determined by the
length of the snails in each four tanks were
recorded weekly wusing pair Vernier
calipers. The surviving snails were counted
weekly and the percentage rate of survival
was calculated using :
Rate of survival = No. of survival snails
/ Initial No. of snails x 100

Statistical analysis

Results were analyzed statistically by
using Anova one way analysis and the
level of test (P<0.05) (AL-Rawi and
Khalaf Alla,1980).

3-Results

The results of the current study were
showed that the three  different
concentration of calcium chloride CaCl,

influenced hatching egg masses , it was

that when the concentration of calcium
chloride increased the percentage rate of
eggs hatching decrease Table ( 1).

Table (2) shows the mean of weekly
growth rate of L. auricularia snails under
the  influence  of three  different
concentration of calcium chloride (1.0 ,2.0
,2.5)g/L , it was recorded that the highest
rates length in week 10 and reached ( 8.68
, 8.86 and 8.80) mm
compared with control samples of
(6.22)mm . Highest growth rate ( 8.86 )

mm was observed on concentration 2.0 g\

respectively

L calcium chloride and lowest growth rate
of the snails was recorded in control
samples reach (6.22)mm.

Statistical ~analysis results were
showed no significant differences among
the various concentration when the level of
test p<0.05.

This study has showed that the effect of
different  concentrations of calcium
chloride on survival rate of snails L.
auricularia after 10 weeks , 1t was
observed
survival snails in tank1 (1.0g/L) reach 30%
and 10% in the tank2 (2.0 g/L) and
tank3(2.5g/L),compared  with  control
samples tank4 (0.0g/L) 20% Table (3).

that the percentage rate of
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Table(1) The percentage rate of hatching egg masses snails L. auricularia under the

effect of different concentrations of calcium chloride

Weeks Tank 1(1.0g/L) Tank 2(2.0g/L) Tank 3(2.5g/L) Tank 4(0.0g/L)
0 0.0 0.0 0.0 0.0
1 17.9 10.7 0.0 80.3
2 8.9 28.6 16 19.7
3 73.2 16.1 4 -
4 - 44.6 80 -
Total %100 %100 %100 %100

Table (2) mean of growth rate + stander deviation to lengths (shell diameter in mm) of

snails L. auricularia under the effect of different concentrations of calcium chloride

Weeks Tank 1 Tank 2 Tank 3 Tank 4

(1.0g/L) (2.0g/L) (2.5g/L) (0.0g/L)
0 0.000 + 1.00 0.000 +1.00 0.000 + 1.0 0.000+ 1.0
1 0.054 + 1.56 0.894 + 1.640 0.836 + 1.58 0.010 + 1.50
2 0.447 + 2.02 0.109 +1.680 0.836 + 1.98 0.447 + 1.580
3 0.256 = 2.78 0.251 + 3.22 0.070 = 3.00 0.258 + 2.28
4 0.258 + 2.92 0.504 + 3.60 0.241 £ 3.22 0.593 + 2.88
5 0.975 + 4.020 0.371 =+ 4.26 0.427 + 3.56 1.140 + 3.40
6 0.894 + 5.60 0.712 + 5.040 0.204 + 4.18 1.501 + 4.40
7 0.937+ 5.76 1.193 £ 5.60 0.249 + 4.92 1.548 + 4.78
8 1.398+ 6.90 1.141 £ 6.74 0.651+ 7.10 1.793 + 6.140
9 0.907 = 8.34 1.079 £ 7.40 0.3890 = 7.52 1.371 + 6.18
10 0.739 + 8.68 0.512+ 8.86 0.200 + 8.80 0.192 +6.22
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Table (3) percentage survival rate of L. auricularia under the effect of different

concentrations of calcium chloride

Tank 1 Tank 2 Tank 3 Tank 4
Weeks

(1.0g/L) (2.0g/L) (2.5¢g/L) (0.0g/L)
0 (10)%100 (10) %100 (10) %100 (10) %100
1 (10)%100 (10) %100 (10) %100 (9) %90
2 (10)%100 (9) %90 (9) %90 (9) %90
3 (7)%70 (9) %90 (9) %90 (6) %60
4 (7)%70 (9) %90 (8) %80 (6) %60
5 (7)%70 (9) %90 (8) %80 (6) %60
6 (5)%50 (5) %50 (4) %40 (5) %50
7 (5)%50 (5) %50 (4) %40 (5) %50
8 (5)%50 (3) %30 (3) %30 (5) %50
9 (4)%40 (3) %30 (3) %30 (4) %40
10 (3)%30 (1) %10 (1) %10 (2) %20

4- Discussion

The Calcium ion Ca™ is one of the
most chemical factors that affect the
growth ,distribution and activity of fresh
water snails, which act as intermediate
hosts to some trematod that infected
human and animals such as , Fasciola spp.
etc.. . Broderson and Madson (1991) found
that Biomphalaria pfeifferi was absent in
water bodies with high concentration of
magnesium (Mg) and present where
calcum ion were abundant , the snail
intermediate hosts show more tolerance to

higher alkalinity than low .When they are

found in water with low alkalinity , the
number is reduced and they have relatively
thin shell (Okwuosa and Ukoli ,1980 ;de
Kock et al., 2004) .

The results of the current study showed
that the impact of different concentrations
of calcium chloride (1.0, 2.0, 2.5)g/L on
hatching of egg masses to the L.
auricularia snails table (1) ,which it was
observed that the embryos developed and
different

concentrations but, the faster of completion

capable of hatching in
hatching process vary from concentration

to another . In control samples were
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required two weeks to complete hatching
process and three weeks in concentration
1.0g/L and fourth weeks to the
concentration (2.0 ,2.5) g/L respectively ,
may be due to the effect of calcium ion on
the process of fertilization and eggs, which
the increasing of calcium in some animals
lead to eggs activated and started the next
evolutionary stages :such as exists in some
vertebrates  (mammalian) and  some
invertebrates (Echinus) , In contras
another animals lead to stop activity of
the eggs ,it was observed that when the
direct injection of calcium in eggs
cytoplasm of Echinus (Wolpert et al.,
1998) .It seems that the snails L.
auricularia of the kind that is negative
affected by increased concentration of Ca™
and the present study confirmed that .

In general ,it was observed that the
effect of Ca™ on the rate of growth of the
snails L. auricularia were recorded the
highest growth rate in 10 week and
amounted to 8.86mm at concentration
2.0g/L CaCl, and the lowest growth rate in
control samples and amounted to 6.22mm
.The higher Ca ion in the tank lead to
increase the rate of growth of the snails ,
perhaps due to actively and necessary
contributions for adequate shell formation
and then high rate of growth ,additional to
the role in the crams muscle that
responsible on a movement of snail feet

and that needed to a movement and

searching for food (Muyssen et al., 2006)
.This results agreed with the findings of
Harrison et al. (1979) and Okwuosa and
Ukoli (1980) that the higher concentration
of Ca™, will faster the rate of growth of
the snails , and also agree with the study
Olaseninde and Ouerindo (2007) on the
effect of three different concentrations of
CaCl, (1.0, 2.0 and 2.5)g/L on the rate of
growth of the snails B.pfeifferi which is
found that the highest growth rate of it in
10 week and amounted to 1.16 mm at
concentration 2.5g/LL and the lowest
growth rate in control samples and
amounted to 1.10 mm .

It is obvious from the results that the
survival or mortality of the snail was also
affected by concentration of Ca™ in the
culture tanks after 10 weeks .The highest
percentage survival rate was recorded in
tankl with concentration of 1.0g/L CaCl,
and reached to 30% ,compared with
control tank 4 (with no Ca add) 20%, while
the highest percentage mortality were
recorded in tank2 and tank3 with
concentrations (2.0 , 2.5)g/L and reached
to 90% ,respectively , may be due to the
needing of L. auricularia snails
natural to Ca ion with low concentration
,and this is confirmed Olaseninde and
Ouerindo (2007) with their findings the
concentration 1.0g/L CaCl, was containing
0.36 g/ of Ca , which is identical to the
amount of Ca concentration in water
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bodies 0.37 g/ .Therefore , the calcium in
low concentration is necessary for
optimum growth and survival of fresh
water snails (Okwosa ,1982) this statement
is agreed with Olaseninde and Ouerindo
(2007) on the B. pfeifferi and their finding
that the highest percentage survival in
concentration 1.0g/L was 50% ,while the
highest percentage mortality in
concentration 2.5g/L was 75%.

In conclusion ,it has been found that
calcium in low concentration (1.0g/L) is
necessary for optimum growth and survival
of L. auricularia . Based on the outcome of
this study , calcium chloride can therefore
be used as an additional source of the
calcium in laboratory culture of L.
auricularia for adequate shell formation ,
high rate of growth and survival , which
are necessary for the completion of the life
cycle of F. gigantic , a basis for the

eradication of fascioliasis .

5-References

AL-Mashhadani ,H.M.(1970),Morphology
and ecology of Lymnaeid snails in iraq
with special refence to fascioliasis
M.Sc .Thesis , Baghdad Univ.,:215PP.

AL-Rawi, K. M. and Khalaf Alla , A.
M.(1980).Design and analysis of
agricultural experiments . Min. Hig.
Edu. Sci. Res. ,Univ. Mosal,Libr. Prin.
Publ. ,488pp.

Broderson , J.and Madsen,
H.(1991).Thee effect of calcium
concentration on  the  crushing

resistances weight and size of B.
sudanica(Gastropoda:planorbis).
Hydr. ,490 :181-186 .

Harrison,A.D. ; William , N.V. and Greig ,
G. ( 1979 ).Studies on the effects of
calcium bicarbonate concentrations on
the biology of B.pfeifferi (Krauss)
(Gastropod:pulmonata).Hydr., 37:317-
327.

Itagaki, T. ; Tsutsumi, K. ; Ito, K. and
Tsutsumi , Y. ( 1998 ). Taxonomic
status of the Japanese Triploid forms
of Fasciola: Comparision of mitochon-
drial NDI and CO I
with F. hepatica and F. gigantica . J.
Parasitol. , 84 : 445 — 448.

Muyssen, B.T. A.; De Schamphelaere,
K.A.C. and Janssen , C. R.(2006).

Mechanisms of chronic waterborne Zn

sequences

toxicity in Daphnia magna. Aquat.
Toxicol. ,77: 393 - 401.

Nduku , W.K.and Harsson , A.D.( 1976 )
Calcium as afimiting factor in the

of  B.pfeifferi  (Krauss),
(Gastropoda:planorbidae) Hydr., 49:
143- 170.

Okwuosa,V.N. (1982). Studies on the

ecology and

Biology

distribution of
schistosome vectors and other snail

fauna in southwestern stste of Nigeria



132 S.A. M. AL-Asadi/ Marsh Bulletin 6(2)(2011)125-133

iii:Relationship with aquatic plants
Nig. J. Parasitol.,3:149-165 .
Okwuosa,V.N.and Ukoli, F.M. (1980) .The
ecological studies of freshwater snail
vectors. Nig. J.Parasitol .,1:87-132 .
Olasehinde , G.I. and Oyerinde , J.P.O.
(2007) .Effect of calcium chloride on
growt and survival of Biomphalari
pfeifferi

Schistosoma

Intermediate =~ Host  of

mansoni
Res.J.Parasitol.,2(2):82-86.

Vinorsk , M. V.(2007).An interesting case
of predominantly sinistral population

of Lymnaea stagnalis (L)

Gastropoda: pulmouata Lymnaeidae).
mala. Bohe.,:7-21.

Wolpert ,L. ; Beddington , R. ;Brockes , J.
Jessell , T.
Meyerowitez ,E. (1999). Principles of
development . Current Biology LDT
Oxford Univ. Press . 484pp.

Zhang,W.Y .;Moreou,E.;Hope,
J.C.;Howard ,C. J. ;Huang,W.Y. and
Chauvin.A. (2005) Fasciola hepatica

and Fasciola gigantica :comparison of

;Lawrence , P. ;

cellular response to experimental in

sheep.Exp.parasitol.,3:154-159 .



S.A. M. AL-Asadi/ Marsh Bulletin 6(2)(2011)125-133 133

Lymnaea auricularia a3\ ¢G5 saiy oudd o aguud\Sl) 35008 50
Fasciola gigantica Lkl hugial) Civaal)

gl Ghiga g dapm

b [ Sy sl Al = L2l Lls = 5lal) pgle o

-

AsdAl)

L. g8 eliys sais ouid o CaCly sl 23)0S (e Jfae( 2.552.0 5 1.0 ) ddbise 5805 a0 50 Gy
. F. gigantica ikl Jav sidl Cavndl) quricularia

o ol anull€ e o) cai LS ¢ Gl (uil A (it o sandlSI a5 55 805 o Balladl Ayl i
Sl e ale (8.80 5 8.86 58.68) alis 10 gsunl) & adlsill ceguud Jobo Jaan (Aol o 28y a8l gai Jana
o Jane ol 622 gai Jama (g Sl abe 2.0 585 die o ala 8.86 adlill gai Jara e Gly 5ylasnd) lipmy 45)lka
% 30 <aly 3 L. aurcularia (3@ o5 i e 580 o ol sl 585 ) Baagd WS i1 /60)20.0 sl cilie
- %20 sandl Ajlee gl Jeo gl e 2.5 52 385 4 %105 ilahel S5 ve




