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ABSTRACT

The effect of seven chemicals namely, diafenthiuron, carbosulfan, spinosad,
pirimicarb, chiorpyrifos, lufenuron and cyanophos were tested as poisonous baits
against M. cartusigna snails under laboratory conditions. Results revealed that
carbosulfan exhibited the highest efficacy, while chlorpyrifos was the lowest one. On
the other hand, six chemicals namely, methomyi, chlorpyrifos, lufenuron, spinosad,
copper sulfate and ferrous sulfate were evaluated against M. cartusiana snails under
field conditions in two fields cultivated with onion and broad bean at Abo-Hakim
village, Zagazig county. Results revealed that methomyl showed the highest effect

~while spinosad was the lowest one. On the other side, five chemicals namely,
pirimicarb, carbosulfan, cyanophos, diafenthiuron and metaldehyde were evaiuated in
three fieids at Hehia county cultivated with lettuce intercropping on pepper, eggplant
and okra, Results revealed that metaldelyde was the highest toxic action while
cyanophos was the lowest toxic one against M. carfusiana snails in the two fields,
lettuce intercropping on pepper and lettuce intercropping on eggpiant whereas the
third trial; it noticed that metaldehyde gave the highest order of toxicity while
pirimicarb exhibited the lowest one.

INTRODUCTION

Land snails have been increased rapidly in the last few years in most
Govemnorates of Egypt especially Sharkia Governorate Ghamry et a/. 1983;
Arafa 1997, [smail 1997; Ei-Massry 1997; Hegab et al. 1999; Abdel All 2001,
Mahrous et al. £ 02 and Ismail 2004. There are many laboratory and fieid
experimentis have besn carried out to evaluaie certain chemicals against
Monacha cartusiana snails. Most pesticides were applied as a spray, dust or
granular formulation but only occasionally as baits. In contrast, molluscicides
directes against turestrial gastropods are only occasionaily delivered as
sprays or dusts but are more usually deployed in baits (Barker, 2002). For
this r=ason, application technoiogy is largely concemed with the composition
of baits and how, where and when to apply them. The present study aim to
evaluate the acivity of various chemicals against M. carfusiana snails
infesting severally vegetables crops .
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MATERIALS AND METHODS

1-Tested animals:

Adults glassy clover snails M. cartusiana were collected from heavy
infested field cultivated with Egyptian clover at Hehia county, Sharkia
Governorate. Collected snails were transfered in plastic bag to the laboratory
and fed on wheat bran to acclimatization (Ei-Okda, 1981).

2-Chemicals used:

Carbosuifan (Marshal), methomyi (Neameal), chlorpyrifos (Durshan),
cyanophos (Cyanox), spinosad (Tracer), lufenuron (Match), diafenthiuron
{Polo), metaldehyde (Gastrotox 5), pirimicarb (Aphox), copper sulfate and
ferrous sulfate were obtained from Central Laboratory for Pesticides,
Agricuitural Research Center and EI-Gomhouria Company for Chemicals.

3-Laboratory tests:

Tested chemicals were used with three concentrations, 1.250, 2.500
and 5 % as poisonous baits. Five grams of poisonous baits were spread into
each plastic jar (3/4 Kg capacity) and then 10 aduits snails were intreduced.
Boxes were closed with musline cloth and secured with rubber band to
prevent snails from escaping (El-Okda, 1981). Each concentration was
replicated four times. Control treatment was prepared using bran bait only
without any chemicals. Mortality percentages were recorded 1, 3,7,14 and 21
days post-treatment. Observation of mortality entailed using stainless steel
needle according to El-Okda (1981). Dead snails were removed after testing
and mortality percentages were calculated until the end of experiments.

4-Field tests:

The filed trails were conducted at Abo-Hakim villige, Zagazig and
Hehia counties. At Zagazig county, two fields were chosen heavy infested
with M. cartusiana cultivated with broad bean and the other one cultivated
with onion. The second traii carried out at Hehia county, where three fields
heavy infested with M. cartusiana cultivated with iettuce intercropping on
pepper, lettuce intercropping on eggpiant and lettuce intercropping on okra.
Six chemicals i.e. methomyl, spinosad, chlorpyrifos, lufenuron, copper sulfate
and ferrous sulfate were applied at Abo-Hakim villige, Zagazig county, while
in the second trail, five chemicals were evaluated i.e. pirimicarb, carbosuifan,
cyanophos, diafenthiuron and metaldehyde. All chemicals were used with
one concentration (5%) as poisonous baifs. Baits were prepared by
incorporating the tested chemicals with wheat bran and 5 % black sugar
cane syrup was added(5 % as attractant subsiance. About 100 gm of the
baits were offered on plastic pieces. Control treatment was designed by the
same manner without any chemicals. Each treatment was replicated 4 times.
Alive snails were recorded in check and treatment before and after 1, 3,7, 14
and 21 days post-treatments. Reduction percentages were calculated
according to Henderson and Tilton equation (1955). Data were subjected to
statistical analysis and treatment means were compied by L.S.D. test
according to Little and Hills (1978).
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RESULTS AND DISCUSSION

1-Laboratory experiments:

Data in Table (1) demonstrated the effect of certain chemicals i.e.
diafenthiuron, carbosulafan, spinosad, pirimicarb, chlropyrifos, lufenuron and
cyanophos against M. cartusiana snails with three concentrations under
laboratory conditions. Results revealed that ail chemicais failed to exhibited
molluscicidal activity during the first three days exception carbosulfan which
gave 2.5, 5 and 7.5 mortality percentages for the three concentrations,
respectively. On the other hand diafenthiuron did not exhibit any mailuscicidal
activity against M. cartusiana during the experimental period. As for the other
chemicals, mortality percentages after 21 days reached 52.5, 17.5, 10, 5, 10,
15 for carbosulfan, spinosad, pirimicarb, chlorpyrifos, lufenuron and
cyanophos at the highest concentration (5%), respectively. It is obvious of
that carbosulfan (carbamate compound) gave the highest mortality
percentages while chlorpyrifos (organophosphorus compound) gave the
lowest one after 21 days posttreatment. Generally, the carbamate
compounds were most active against M. carfusiana under laboratory
conditions.

Table (1): Efficacy of some compounds against Monacha cartusiana
snails under laboratory conditions

Chemicals Conc Mortality percentages after indicated days
: 1day 3day [ 5days 7day 14day | 21da
1.25 0b 0d Od Qe g f Og
Diafenthiuron 2.50 Ob Od 0d Oe 0f 0g
5 0b Od 0d Qe of Og
1.25 0b 25¢ 75b 75d 75d 15¢
Carbosuifan 2.50 0b 50b 75hb idec 125¢ 20b
5 25a 75a 40 a 425a 425a 525a
1.25 Ob 0d 0d Oe 25€ 5ef
Spinosal 2.50 0b 0d 0d Qe 25e 7.5 de
5 Ob 0d 50¢ 125b 17.5b | 17.5bc
1.25 Ob 0d 0d e 25e 5ef
Pirimicarb 2,50 ob 0d 0d Oe 25¢ 7.5de
5 | 0Ob 0d 0d Oe 25e 10d
1.25 N b 0d 0d Oe of Og
chlorpyrifes 2.50 Db 0d 0d Qe 25e 25fg
5 Ob 0d Od Qe 25e 5 ef
1.25 Ob Od Od Qe of 251
Lufenuron 2.50 0Ob od 0d Qe Of Se
5 0b 0d 0d Oe of 10d
1.2 0b 0d 0d Oe 0f Gg
Cyanophes 2.5¢ b 0d 0d Qe 25 5 ef
5 ab Od 0d Oe 75 15¢
[L.5.D gps% 0.36 0.623 2.002 1.137 1.588 3.811

2-Field experiments:

Two fleld trails were conducted to evaluate the activity of ceriain
chemicals against M. cartusiana snails, the predominant land snails at
Sharkia Governorate as follows:
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2-1: At Abo-Hakim villige, Zagazig county:

Six compounds i.e. methomyl, clorpyrifos, lfenuron,
spinosad, copper sulfate, ferrous sulfate were evaluated under fieid
conditions in two fields: the first one cultivated with onion while the other field
cultivated with broad bean. Data illustrated in Table {(2)showed the effect of
these compounds against M. carfusiana infesting onion. Results revealed that
the reduction percentages increased by passing the time. It noticed that
methomyl exhibited the highest initial kill where gave 13.21 mortality
percentage while ferrous sulfate was the lowest one where gave 1.49
mortality percentage. Regarding the residua! effect of the previcus mentioned
compounds, showed that methomyl exhibited the highest reduction
percentages (68.09) foillowed by with copper sulfate (44.21) while spinosad
showed ihe lowest reduction percentage (11.6%). Generally, the tesied
compounds can be arranged in descendingly order according to the general
average of reductions as follow : 46,14, 31.82 18.92, 14.41, 7.23 and
5.76.for methomyl, chlorpyrifos, lufenuron, spinosad, copper sulfate and
ferrous sulfate respectively.

Tahie (2): Efficacy of some compounds against Mcnacha cartusiana
snails infesting onion at Abo-Hakim villige, Zagazig
county, Sharkia Governorate under field conditions

Reduction percentages after indicated days
Compounds Initial Residual | General
1day| 3 day effect 7day |14 day | 21 day effect average
Methomyl 729 ) 1913 1 13.21a | 4831 | 7097 | 8500 | 68.09a 46.14a
Chiorpyrifos 458 | 11.20 | 7.86b | 1689 | 18.80 | 20.76 18.75d 1441 d
Lufenuron 156 | 1186 | 675b | 19.96 | 2619 | 3495 27.03¢ 18.92¢
Spincsad 027 | 095 | 061c¢ | 883 | 10.04 | 16.08 1165 723e
Copper sulfate 73411642 | 11.88a| 3893 | 4185 | 5187 | 4421 b 31.82b
Ferrous suifate | 0.84 | 215 | 14Gc | 395 | 560 | 1628 | 860e 576 ¢
IL.S.Doosw 3169 T 5168 4.297

Data in Table (3) showed the efficacy of the same previous
compounds on M. carusiana snails infesting broad be:~ at Zagazig County.
Results reveaied that the initial kill during the first three days were; 18.25,
9.09, 9.02, 3.06, 597 and 5.34 for methonmyi, chiorpyrifos, lufenuron,
spinosad, copper sulfate and ferrous suifate, respectively.

Table (3): Efficacy of some compounds against Monacha cartusiana
snails infesting broad bean at Abo-Hakim villige, Zagazig
County, Sharkia Governorate under field conditions
Reduction percentages after indicated days

{
Compounds Initial Resfdual | General
P tday | 3day | g% | 7day | 14day|2tday | " BT aveng
Methomyl 1515 | 20.85 |18.25a| 52.04 | 66.96 | 68.82 | 69.50a | 46.91a |
Chilorpyrifos 790 | 1028 | 900b | 15.84 | 16.23 | 2858 | 2021d | 15764
Lufenuron 0.41 | 1763 | 902b | 23.78 | 26.04 | 3968 | 30.13¢ | 21890
ISpinosad 101 | 422 | 306d | 7.6 | 12.23 | 19.45 | 1294e | B09e
Coppersulfate | 671 | 523 | 507c | 3421 | 3697 | 5088 | 4068b | 2680b |
Ferrous sulfate | 2.78 | 7.90 | 5.34¢ | 13.30 | 17.07 | 2466 | 18.34d | 13.14d |
L.S.0 ooen 2179 174976 4044 |
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On the other hand, the residual effects of the previous mentioned compounds
were 69.59, 20.21, 30.13, 12.94, 40.68 and 18.34, respectively. The average
reduction percentages of these compounds were, 48.91, 15.76, 21.69, 8.99,
26.80 and 13.14, respectively. Generally, it could be reported that methomyl
(48.91%) was the most effective while spinosad (8.99%) was the lowest one.

2-2: At Hehia county:

Five chemicals i.e. pirimicarb, carbosuifan, cyanophos, diafenthiuron
and metaldehyde were tested against M. carfusiana infested different
vegetable crops. Data in Table (4) illustrated the efficacy of different
chemicals against M. cartusiana infesting lettuce intercropping on pepper.
Results revealed that mortality percentages were increased by increasing the
time post-treatment. It noticed that metaldehyde exhibited the highest initial
and residual effect with mortality percentages of 29.49 and 76.59 %,
respectively. Regarding the general average, the tested compounds could be
arranged descendingly as follow: metaldehyde, carbosulfan, diafenthiuron,
pirimicarb and cyanophos. The reduction percentages were . 53.97, 38.42,
18.31, 14.58 and 7.91, respectively.

Table (4): Efficacy of some compounds against Monacha cartusiana
snails infesting lettuce intercropping on pepper at Hehia
county, Sharkia Governorate under field conditions

Reduction percentages after indicated days
Compounds Initiai Residual | General
B tday | 3day | o b | 7day | t4day|21day] “SRE | SRR
Pirimicarb 0 740 | 37d [ 17.28 | 2297 | 2526 | 21.83¢ 1458 ¢
Carbosulfan a 2411 112.05h| 3676 | 61.87 | 69.37 | 56.00b 38.42h
Cyanophos 0 2.7 1.35d | 7.09 838 | 2040 | 12.29d 7.91d
Diafenthiuron 4.89 957 | 723c | 16.37 ; 2443 | 3638 | 2572¢ 18.32¢
Metaldehyde 2380 | 3518 |29.40a| 62.69 | 7427 | 9282 | 7658 a 53.97 a
L.S.D ppse 2711 4,228 4.456

Data tabulated in Table (5) revealed the efficacy of some chemicals
against M. cartusiana snails infesting lettuce intercropping on eggplant.
Results revealer that the reduction percentages increased with increasing
the time., The initial effect of the tested compounds appeared to
demonstreated that metaidenhyde was the most effective compound, while
pirimicarb was the lowest one where reduction percentages were : 27.09 and
1.13, respectively.

Regarding residual effect, metaldehyde proved to be the most
effective compound while cyanophos appeared to be the lowest effectiveness
whicn gave reductioy percentages of : 82.31 and 15.47, respectively.
Regarding general a\erage reduction, the same trend was noticed, where
reduction percentages were: 60.22 and 10.59, respectively. The tested
compounds can be :wrranged descendingly according fo general average
reduction as follows: retaldehyde, carbosulfan, diafenthiuron, pirimicarb and
cyancghos where reduction percentages: 60.22, 28.45, 19.38, 14.76 and
10.59, respectively.
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Table (5): Efficacy of some compounds against Monacha cartusiana
snails infesting lettuce intercropping on eggplant at Hehia
County, Sharkia Governorate under field conditions

Reduction percentages after indicated day

Compounds Initial 14 21 |[Residual | Genera}

i 1day | 3 day effect 7day day | day | effect |average |
Pirimicarb 0 227 |1.13b|16.68|18.03|36.84 | 23.84d | 14.768d
Carbosulfan 0 753 [3.76b[17.00(51.40 (66.25| 44.81b | 28.45b
Cyanophoas 0 6.53 13.26b(10.41114.95(21.05| 1547 e | 10.50e
Diafenthiuron | 3.94 | 5.80 1484 b 13.15131.40(4265| 29.06¢ | 19.38¢
Metaldehyde 22.38,31.81(27.09a]71.67 [81.13 (9413 | 82.31a | 60.22a

L.3.D oos v 3.986 4.744 4.148

Data in Table {6) demonstrated the efficacy of certain compounds
against M. carfusiana snails infesting lettuce intercropping on okra. Data
revealed that all tested chemicals failed to exhibited molluscicidal activity
against M. cartusiana snails afier one day post-treatment except,
metaldehyde which gave reduction percentage 16.66. The initial effect of the
tested compounds reaveld 16.66 that metaldehyde was the most effective
compound while pirimicarb was the lowest one reduction percentages were:
24.83 and 1.96, respectively. Conceming the residual effect of the tested
compounds, the same trend was observed where reduction percentages
were 80.59 and 22.42, respectively. Regarding general average reduction the
tested compounds can be arranged descindingly follows: metaldehyde,
carbosulfan, cyanophos, diafenthiuron and pirirmicarb values of reduction
percentages were: 58.29, 25.91, 17.77, 16.39 and 14.24, respectively,

Generally, from the foregoing resuits, it can be concluded that
metaidehyde and carbosuifan compounds were highly efficacy against M.
cartusiana under field conditions while the organophosphorus compounds
cyanophos appeared to be the least effect in this respect.

Table (8): Efficacy of some compounds against Vlonacha cartusiana
snails infesting lettuce intercropping on okra at Hehia,
Zagazig County, Sharkia Governorate under field conditions
Reduction percentages after indicated day

c°'“p°“_"ds 1day | 3day L";:,gg: 7day |14 day |21 day R:?f'g;a' fj;:’a;
Pirimicarb 0 [ 392 | 1.96b | 17.64 | 2023 | 29.41 | 22.42¢c | 14.24c
Carbosuifan 0 | 751 | 375b | 26.00 | 46.01 | 50.05 | 40.68b | 2591b
Cyanophos 0 | 849 | 4.24b | 13.39 | 27.74 | 32.35 | 24.49c | 16.39¢
Diafenthiuron 8] 644 [ 322h | 756 | 2668 | 3319 | 2247 ¢ 1477 ¢
Metaldehyde 16.66 | 33.00 |24.83a] 64.06 | 82.65 | 9509 | 80.50a | 58.29a
L.S.Dgesx 2.301 5397 4.095

Discussing the foregoing resuits, it is clear that our resuits are in
harmony those obtained by many authers, Radwan and El-Wakil (1991)
reported that thiodicarb, methomyl and cypermethrin were the most potent
candidates whereas deltametrin and cypermethrin we = the least effective
compounds against Eobania vermicufata snails when ¢ ompared with other
tested compounds.
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Ghamry et al. (1993) revealed that metaldehyde compound was the
most effective one against M. carfusiana and E. vermiculata followed by
methiocarb, thiocarb, syanophos and monocrotofos. Nakhla and El-Sisi
(1995) assured that copper sulfate gave high mortality against the white
garden snails, Theba pisana under laboratory conditions that the other
inorganic salts (Sodium floride, Sodium chiorate, Sodium pyrophosphate and
Potassium cyanate).

Aioub ef al, (2000) reported that carbamate compounds appeared to
be the most highly toxic in the laboratory tests. Ismail ef al. (2001) revealed
that aldicarb was the most efficacy of the tested inorganic salts (copper
suifate, aluminium suifate and magnesium suifate) under laboratory and field
conditions.

Glen et al. (2003) reported that the control of slug (Derouras
reticufatum and Arion circumscrispius) damage is difficuit in lettuce, where
the presence of slugs, faces damage or slug pellets in unacceptable in
harvested produce. They found that the treatments applied in mid-February
had vaiuable effects in significantly reducing slug damage close to harvest by
84% for moHuscicide and 74 % for herbicide used alone and by 91 % for both
used in combination.

Port ef al. (2003) applied an IPM strategy for slug in vegetable and
salad crops in U.K. They establish that the very low threshoids for slug
damage in many vegetable crops mean that some growers use molluscicides
pellets as a routine treatment. They investigated a number of control tactics in
lettuce and Brussels sprout crops. These tactics from the components of an
integrated pest management strategy for slug and include, improved
detection of slug problems, prediction of population changes and rotional
timing of treatments including both cultivations and malluscicide application.

Daoud (2004) reported that newmeal exhibited the highest toxic action
against M. cartusiana snails {dllowed by Vertimec, Marshal, Dursban while
Curacron was the least one. In respect of the activity of the same tested
compounds against E. vermiculaia snails, it's clear that Vertimec and
Newmeal seem *~ be the same order of activity and exhibited the highest
toxic action follc /ed by Marshal, Dursban and Curacron under iaboratory
conditions.
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