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Abstract

The molluscicidal effects of herbicide 2, 4-D were studied against tow species of
freshwater snail Bulinus truncatus and Melanopsis nodosa by short term experiments.
Calculated values of lethal concentrations (LC50 and LC100) were maid to two spices for
different period of time 24hr, 48hr, 72hr and 96hr. The study had showed that the herbicide 2,
4-D was toxic against the tow species. The toxicity of the herbicide was low or unknown in
low concentrations in the first period of exposure 24and 48hr to two spices but it increase
gradually with increase period of exposure. The spice of B.truncatus was more tolerant than
the M.nodosa. All the individual of M nodosa was death while in B.truncatus the complete
death was not appear until finish the period of exposure 96hr.

Introduction

2, 4-D (Dichlorophenoxy acetic
acid) is wused in many commercial
products. A few commercial names for
products containing 2, 4-D includes Weed
trine-1l, Aqua-Kleen, Barrage, Plantgard,
Lawn-Keep, Planotox and Malerbane (1).
2, 4-D, a chlorinated phenoxy compound,
functions as a systemic herbicide and is
used to control many types of broadleaf
weeds. There are many forms or
derivatives (esters, amines, salts) of 2; 4-D
and these vary in solubility and volatility.
Unless otherwise specified, this study will
refer to the acid form of 2, 4-D. This
compound is used in cultivated agriculture
and in pasture and rangeland applications,
forest management, home and garden
situations and for the control of aquatic
vegetation. 2, 4-D was a major component
(about 50%) of the product Agent Orange
used extensively throughout Vietnam.
However most of the problems associated
with the use of Agent Orange were
associated with a contaminant (dioxin) in
the 2, 4, 5-T component of the defoliant.
The association of 2, 4-D with Agent
Orange has prompted a vast amount of
study on the herbicide (2).

The 2, 4-D acid forms, the oil-soluble
amine salt and low-volatile ester do not
dissolve well in water. Other amine salts
dissolve very well in water. (3).

2, 4-D has only limited potential to
contaminate ground-water. 2, 4-D ranges
from being mobile to highly mobile in
sand, silt, loam, clay loam, and sandy
loam. However, it is unlikely to be a
ground-water contaminant due to the rapid
degradation of 2, 4-D in most soils and
rapid uptake by plants. Most reported 2; 4-
D ground-water contamination has been
associated with spills or other large
sources of 2, 4-D release (4).

Maximum concentrations of 2, 4-D
applied to surface water are reached in one
day. 2, 4-D residues dissipate rapidly,
especially in moving water. 2, 4-D
residues may be detected in still water
after 6 months. Do not apply 2, 4-D
directly to water or wet-lands such as
swamps, bogs, marshes, and potholes
except as specified for certain aquatic uses.
Do not contaminate water when disposing
of equipment wash waters (5).

The freshwater snail Melanopsis nodosa
(Mollusca:  Gastropoda), is  widely
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distributed in Irag and the Northern part of
India (6, 7, 8, 9).

The snails of Bulinus truncatus are known
to act as intermediate host of human
Schistosomiasis a dreadful disease caused
by parasitic trematode worm in both
humans as well as in animals is
widespread in the world especially in
developing countries (10, 11).

MATERIALS and METHODS

1. Collection of snails: The freshwater
snails M.nodosa and B.truncatus were
collected from Alyosifia River (25-km
south Baghdad) a branch of Euphrates
River.

The snails are collected with zooplankton
net and put in a plastic container filled
with river water. The snails were isolated
and identities in class beakers .They were
fed with Alfa alfa extract (3-6drop daily)
and the water was changed twice in a
week.

Snails  were acclimated at room
temperature for 7days to be ready to
treatment and to make shore that the snails
will not affected with any out effectives.
After that we had chosen the adult stages
to treatment.

2. Toxicity studies: The toxicity of the
herbicide 2,4-D (2,4-
Dichlorophenoxyacetic Acid) was
screened as described by (12).Absence of
movement of the snails and no response to
kick by class rod was considered as an end
point of experiment for calculating the per
cent mortality. The toxicity of herbicide
against adult snails was carried out with
ten snails of each spice. The two spices of
snails  were  exposed to  serial
concentrations (0.1-1.1 ml/l) of the
herbicide for 96 h.

After exposure, they were transferred to
tap water for further 24 h and later the
percent mortality of snails was calculated.
The dead snails were removed
immediately from the exposure medium.
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All the experiments were replicated three
times. The mean duration required for the
death of the snail was calculated and the
data were statistically analyzed and
subjected to regression curve using sigma
plot.

The data obtained from the above studies
were subjected to probit analysis (13) to
calculate LC50 and LC100 values.

RESULTS and DISCUSSION

The probit values of 2, 4-D against
M.nodosa snails are shown in Table 1 and
mentioned in Figs 1. The probit values of
2, 4-D against B.truncatus snails are
shown in Table 2 and mentioned in Figs 2.
From the probit values found that the
LC50  values against M.nodosa are
calculated as 0.3 ml/l in 24hour ,0.2 ml/l in
48 hour ,0.1 in 72 hour ,and 0.1 in 96 hour
respectively. The LC50 values against
B.truncatus are calculated as 0.5 ml/l in 4
hour ,0.1 in 72 hour ,and 0.1 in 96 hour
respectively (Table 3) . The calculated
values of LC100 of 2, 4-D against the
M.nodosa are 1.1 ml/l in 24 and 48 hour,
0.9 ml/l in 72 hour and 0.8 ml/l in 96 hour.
The values of LC100 of 2, 4-D against the
B.truncatus are not appearing all the
period of exposure (Table 3).
The results show the LC50 values for 2, 4-
D against M.nodosa  were less than the
values against B.truncatus (Table 3).
Highest mortality of the M.nodosa snails
in this study was observed after 72 h of
exposure that due to the sensitivity of this
snail (14).
The studies on the mortality pattern of
M.nodosa snails show the complete
mortality, but the B.truncatus needs for
long time to show that, that mean the snail
of M.nodosa is more sensitive than the
snail of B.truncatus .The B.truncatus is
tolerant to the different environmental
stress as changes in pH, hardness of water,
and  different  pollutants  including
pesticides and molluscicides (15, 16).
The rapid action of 2, 4-D in killing snails
is due to its toxic effect on the respiratory
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function of the snails by acting as
uncoupler of oxidative phosphorylation at
the mitochondrial level (17, 18). In the
case of B.truncatus high mortality started
after 48 h of exposure, the molluscicidal
action of herbicide 2, 4-D may require its
accumulation into the body of the snail
(19).

Table 1: The probit value of B.truncatus
snails exposed to different
concentrations of 2, 4-D for 96 hour.

Cr:nol;]ll Probit24 | Probit48 | Probit 72 Probit 96

Control | .00000 .00845 .20294 .36869
0.1 .00000 .12835 48230 74245
0.2 .00000 .18854 .54498 .80182
0.3 .00000 .26359 .60655 .85208
0.4 .00000 .35146 .66557 .89300
0.5 .00000 44811 .72075 .92505
0.6 .00002 .54796 77108 .94920
0.7 .00037 .64485 .81588 .96670
0.8 .00467 .73316 .85477 .97890
0.9 .03421 .80876 .88772 .98709
1 .14801 .86955 .91494 .99237
1.1 .39445 .91547 .93689 .99565

Table 2: The probit value of M.nodosa
snails exposed to different
concentrations of 2, 4-D for 96 hour.

CI;//IC)Ir/1I. Probit 24 | Probit 48 Probit 72 Probit 96
Control | .00000 .00000 .13889 .30519
0.1 .01040 14139 .66007 .85394
0.2 .09415 .36817 76185 .91405
0.3 .37460 .65567 .84420 .95339
0.4 75055 .87246 90515 97678
0.5 .95275 .96964 .94642 .98939
0.6 .99619 .99551 .97198 .99556
0.7 .99941 .99660 .98646 .99830
0.8 .99981 .99698 .99396 1.00000
0.9 .99988 .99752 1.00000 1.00000
1 .99994 .99906 1.00000 1.00000
1.1 1.00000 1.00000 1.00000 1.00000

Table3:Lethal concentrations (LC50&
LC100) of herbicide 2, 4-D to two
species of freshwater snails.
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Time 24h 48h 72h 96h
"E“F:I'“CO”' LC50 | LC100 | LG50 | LC100 | LC50 | LC100| LC50 | LC100
Mnodosa | 03 | 11 | 02 | 11 | 01 | 09 01 | 08
B.truncatus - - 0.5 - 0.1 - 0.1
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Figure (1): Toxicity of 2, 4-D pesticide to

the snail of B.truncatus for 96 hour
exposure
g R g TR
l.a-’::““u;;
.’““““ '0
1: s
1: ;
Y -
$ ’
u&"’

concentrations

Figure (2): Toxicity of 2, 4-D pesticide to

the snail of M.nodosa for 96 hour
exposure
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Figure (3): The total response of

B.truncatus and M.nodosa exposure to 2,
4-D pesticide.



Um-Salama Science Journal

Vol.5(1)2008

. Zahm,

REFERENCES
1. U. S

Environmental  Protection
Agency 1986-1988, Pesticide Fact
Sheet, office of Pesticides and Toxic
Substances, Office of Pesticide
Programs (TS-766C).

. Stevens, James T. and Darrell D.

Sumner 1991, Handbook of Pesticide
Toxicology, Volume3, Classes of
Pesticides. Wayland J. Hayes and
Edward R. L Aws editors. Academic
Press. New York .

. Schlop, R.N., M.H. Hardy, and M.T.
Goldberg 1990, Comparison of the
activity of topically applied pesticides
and the herbicide 2,4-D in two short-
term in vivo assays of genotoxicity in
the mouse Fundamentals of Applied
Toxicology. 15:666-675.

National Library of Medicine 1992,
Hazardous  Substances  Databank.
TOXNET, Medlars  Management
Section, Bethesda, MD .

S.H. Weisenburger, D.D.,
Babbitt, P.A. 1990, A Case-control
Study of Non-Hodgkin's Lymphoma
and the Herbicide 2,4-
dichlorophenoxyacetic acid (2,4-D) in
Eastern  Nebraska.  Epidemiology
1:349-356 .

Malek EA, Cheng TC 1974, Medical
and Economic Malacology, Academic
Press, New York and London, 398 pp.

. Singh O, Agarwal RA 1981, Toxicity
of certain pesticides to two economic
species of snail in northern India. J
Econ Entomol 74: 568-571.

14 Jairajpuri MS 1991, Snails, Flukes,
and Man, Zoological Survey, India 60
Pp.

. Agrawal MC, Gupta S, George J 2000,
Cercarial dermatitis in India. Bull
WHO 78: 278

87

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Horak P, Kolarova L 2001, Bird
Schistosomiasis: Do they die in
mammalian skin? Trends in Parasite
17: 66-69.

Engels D, Chitsulo L, Montresor A,
Savioli L 2002, the global
epidemiological situations of
Schistosomiasis and new approach to
control and research. Acta Trop 82:
139-146.

WHO 1965, Molluscicides screening
and evaluation. Bull WHO 33: 567-
581.

Finney SJ 1971, Probit Analysis,
Cambridge University Press, London.
Sturrock RF 1995. Current concepts of
snail control. Mem Inst Oswaldo Cruz

90: 241-248.
DeSouza CP 1995, Molluscicidal
control of  snail vectors of

Schistosomiasis. Mem Inst Oswaldo
Cruz 90: 165-168

Sukumaran D, Parashar BD, Rao KM
2002, Evaluation of some plant
molluscicides against a freshwater
snail Lymnaea luteola, the vector of
animal Schistosomiasis.
Pharmaceutical Biol 40: 450-455.
White House MM 1964, Report of
salicylanilide as  decouplers  of
oxidative phosphorylation in rat
mitochondria. Biochem Pharmacol 13:
319.

Andrews P, Thyssen J, Lorke D 1983,
the biology and toxicology of
molluscicides. Pharmacol Therp 109:
245-295.

Daffalla AAR 1978, The Relative
Susceptibilities of Bulinus truncatus
(Audouin) and Sarotherodon
mossambicus (Peters) to Certain
Molluscicides, PhD Thesis, University
of London.



Um-Salama Science Journal Vol.5(1)2008

Melanopsis nodosa and el dpdel) slaal) a8 g8 (e (le 5 Al 43 )\a
Bulinus truncatus to 2, 4-D

*g.!,g.a.f/ PYEQEVEY)
A2y dxalafs Hladl Blaliall al pal Ehgmn Bas g*

sAadAl
Melanopsis nodosa s Bulinus truncatus Les axall sbuall adl s (e Gae 55 Gauboan Al 5 o
(LC50&LC100) disaddl 381 5l ibowm o7, 2a¥) 5y LAY Ay shay 2,4-DiibicV) dne dad
s el O Al jal) Ciaa il Aelu06 5 Aelu2 s dclud8 5 deln 24 dilida (i e daal Cpe i) DIST anall
) Gl il B AL 50 8 Al A ae pue ) AL S Sl anall R e 5l DS
daglia S B. truncatus g s o) aas . o el Bae Baly j Ly )3 i) LgiSly (e gl DT 4l 48 524
JLl &gl Gl B, truncatusg s Als 8 Lein Lases ile JU g 53l o) 430 o ML nodosa g ) o
Aclu96 Aadll sae lell amy Jin jeday &l Ay jal) o) 3Y

88



