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ABSTRACT

Terrestrial gastropods have become considerably as economic pests in
Egypt. The control of these snails is of great importance. The present study
was conducted to evaluate urea fertilizer in comparison with some
conventional pesticides as aiternative method against some land snails
altacking certain crops. The results revealed the following remarks: LTsp
values with Eobania vermiculata snail were 2.68 and 1.61 days with urea
concentrations of 10% and 20% respectively, foilowed by methomyl bait
{1% and 2% a.i), and urea aqueous solution (7.5%) where the LTso values
were 4.29, 1.70 and 4.24 days, respectively. The methomyl bait (2%) and
urea sprays {10 & 15%) were found to be the most effective treatments
against Theba pisana snail where they have % montality values of 90, 90
and 100 followed by thiodicarb bait (2%) which gave 55% mortality, while
both baits of Kocide 2000, Copper hydroxide (5% Cu}) and Acrobat copper;
copper oxychloride + dimethomorph (5% Cu) gave 37% mortality after 5
days of application in apple orchard. Urea solution alone (20%) or {10%)
mixed with carbendazim (0.2%), and urea (10%) mixed with carbendazim
10.2%), aluminium potassium alum (2.5%) and sugarcan honey {2%) were
evaluated against E. vermiculata and T. pisana in guava orchard. The %
reduction values of molluscan population were 95.9, 87.2 and 97.2,
respectively, 3 days of spray. On the other hand, evaluation of urea solution
on citrus trunks, indicated that the % reduction values of molluscan
population were 98.91, 94.30 and 85.2 after 3 days of spray with urea
(20%), urea {10%) and urea 10% mixed with potash alum (2.5%)
treatments, respectively. Trunk spray technigue of 20% aqueous urea
fertilizer in grape orchard against E. vermiculata and T. pisana snails
reduced the infestation to 98.8% and 95.7% after 3 days of treatment,
respectively. The high efficiency of urea treatment is extended to three
weeks after spray. In all field experiments, urea solution must be avoided to
be contact with the foliage system of trees to prevent the phytotoxicity, that
occured as burning of the leaves and flowers.
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INTRODUCTION

It 1s well known that molluscs (gastropods); terrestrial snails and slugs
inflict considerable damage attacking several agricultural vegetations in the
Egyptian coastal areas. This damage includes leaves, flowers, fruits and
stems of the agricultural plantation (El-Okda 1980, Gordan 1983 and Eshra,
2004). There are many several practices used for the control of these pests.
The important one of these practices is a chemical control using certain
traditional pesticides (El-Okda er al., 1989, El-Shahaat and El-Okda, 1991,
Abdallah er al, 1992, Radwan ef al., 1992 and El-Shahaat et al., 2005).
However, these pesticides may have undesirable influences on the
environment (Moran 2004). Therefore, it is will be benefit when the
molluscan control achieved using non-hazardous compounds. So, the
present study was conducted to evaluate urea fertilizer in comparison with
some conventional pesticides as an. alternative method against some
terrestrial snails attacking certain fruit orchards.

MATERIALS AND METHODS

A. Snail collection: Adult terrestrial snails of Eobania vermiculata (Muller)
and Theba pisana (Muller) snails (Order: Pulmonata, Family: Helicideae)
were collected from some agricultural locations at Beheira Governorate
during the late period of autumn season, 2006. The snails were kept in open-
air glass aquarium cages and feeding on lettuce leaves for one week for
acclimatization under laboratory conditions (20-25C) prior to the
experiments, Snails were starved for 48 hrs before the assays.

B. Chemical Used: 1. Lannate 90% SP (methomyl); as an oxime
carbamate insecticide, Larvin 80% DF (thiodicarb); as an oxime carbamate
insecticide, Lambada plus 5% EC (lambda cyhalothrin) as a synthetic
pyrethroid insecticide, Kocide 2000, 53.8% DF ( copper hydroxide); as a
fungicide, Acrobate copper 46% WP (copper oxychloride + dimethomorph);
as a fungicide, Kemazed 50% WP (carbendazim); as a fungicide, Endo 50%
EC (ethion); as organophosphate insecticide- acaricide potash alum [AlK
(504);. 12H;0)] and urea fertilizer (46.5% N). 2. Toxic baits preparation:
The evaluated pesticide that were prepared in bait formulations at different
concentrations where bran-sawdust mixture (1+1 w/w) was used as food
attractant to snails. The baits were prepared using an appropriate volume of
acetone-ethanol mixture (1:1 v/v) and blue colored painting substance (1%)
dissolved in a suitable amount of water. Moreover, the evaluation of baits
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was conducted using glass containers, each closed tightly by perforated
cloth cover.

C. Experiments: 1. The 1* experiment was camried out under laboratory
conditions to evaluate the efficacy of urea aqueous solutions at the
concentrations of 7.5, 10.0 and 20%, aqueous preparation of ethion at the
concentrations of 0.5% and 1.0%, and lambda cyhalothrin at 0.25% while
Lannate methomy] baits were prepared at the concentration of 1.0% and
2.0% as a.i, against £ vermiculata snail using a feeding technique on lettuce
leaves sprayed with the chosen aqueous treatment. 1.Tso values in days were
estimated after 5 days of evaluation. 2. The 2™ experiment was done to
evaluate the poison baits of some pesticides and urea treatments against T,
pisana snail in apple orchard. The 2% a.i baits of Lannate or Larvin were
prepared as previously described, while the baits of Kocide 2000 and
Acrobate copper contained 5% Cu metal were also prepared to the
evaluation. On the other hand, urea treatments were applied as agueous
preparations contain 10% and 15% urea mixed with aluminium potassium
alum (2.5%), polyethylene glycol 600 di-oleate as a non-ionic emulsifier
(0.25%) and sugarcan honey (5%). The urea preparations were sprayed on
snails sticked on tree trunks using a knapsack sprayer, while the baits were
distributed in heaps, each about 50 g on the moistened soil around the trees.
The cumulative mortality percentages were recorded up to 5 days after
application. 3. The 3™ experiment was conducted to evaluate the efficacy of
some treatments applied as trunk spray at the aestivation period of
E. vermiculata and 7. pisana snails; where they were the most abundant
snails in guava orchard, Aug.-Sept., 2006. These treatments were urea
(20%), urea (10%) mixed with Kemazed carbendazim (0.2%), aluminium
potassiurn alum (2.5%) and sugarcane honey (2%), and urea (10%) mixed
with carbendazim (0.2%). Mean counts of snails per tree trunk were counted
before just spray and 3 days post spray then the % reduction values were
estimated up to 2 weeks. 4. The 4™ experiment was conducted as trunk
spray technique in citrus orchard in April, 2007. The evaluated treatments
were urea solution (209%), (10%) and urea (10%) mixed with AIK alum
(2.5%) The infestation reduction % values were recorded after 3 days of
treatment. 5. The 5™ experiment was established to evaluate the urea
aqueous preparation {20%) in grape orchard during spring, 2007.

In the part of field experiment, each treatment had 20 trees as replicates
for the spray technique while it had 10 replicates in the spot application of
baits where each spot was 25 x 25 ¢m beside tree. The populations of snails
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was conducted using glass containers, eﬁch closed tightly by perforated
cloth cover.

C. Experimentst 1. The 1* experiment was carried out under laboratory
conditions to evaluate the efficacy of urea agueous solutions at the
concentrations of 7.5, 10.0 and 20%, aqueous preparation of ethion at the
concentrations of 0.5% and 1.0%, and lambda cyhalothrin at 0.25% while
Lannate methomyl baits were prepared at the concentration of 1.0% and
2.0% as a.i, against E. vermiculata snail using a feeding technique on lettuce
leaves sprayed with the chosen aqueous treatment LTsq values in days were
estimated after 5 days of evaluation. 2. The 2™ experiment was done to
evaluate the poison baits of some pesticides and urea treatments against T.
pisana snail in apple orchard. The 2% a.i baits of Lannate or Larvin were
prepared as previously described, while the baits of Kocide 2000 and
Acrobate copper contained 5% Cu metal were also prepared to the
evaluation. On the other hand, urea treatments were applied as aqueous
preparations contain 10% and 15% urea mixed with aluminium potassium
alum (2.5%), polyethylene glycol 600 di-oleate as a non-ionic emulsifier
(0.25%) and sugarcan honey (5%). The urea preparations were sprayed on
snails sticked on tree trunks using a knapsack sprayer, while the baits were
distributed in heaps, each about 50 g on the moistened soil around the trees.
The cumulative mortality percentages were recorded up to 5 days after
application. 3. The 3' experiment was conducted to evaluate the efficacy of
some treatments applied as trunk spray at the aestivation period of
E. vermiculata and T. pisana snails; where they were the most abundant
snails in guava orchard, Aug.-Sept., 2006. These treatments were urea
(20%), urea (10%) mixed with Kemazed carbendazim (0.2%), aluminium
potassium alum (2.5%) and sugarcane honey (2%), and urea (10%) mixed
with carbendazim (0.2%). Mean counts of snails per tree trunk were counted
before just spray and 3 days post spray then the % reduction values were
estimated up to 2 wecks. 4. The 4" experiment was conducted as trunk
spray technique in citrus orchard in April, 2007. The evaluated treatments
were urea solution (20%), (10%) and urea (10%) mixed with AIK alum

- {2.5%) The mfestanon reduction % values were recorded afier 3 days of

treatment. 5. The 5" experiment was established to evaluate the urea
aqueous preparation (20%) in grape orchard during spring, 2007.

=_.ln the part of field experiment, each treatment had 20 trees as replicates
for the spray technique while it had 10 replicates in the spot application of
baits where each spot was 25 x 25 cm beside tree. The populations of snails
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were recorded either on trunk or on baits before and post treatments. The %
reduction values were estimated using the equation of Hinderson and Tilton
{1955). All data were subiected to one-way analysis of variance (ANOVA)
followed by Student-Newman-Keuls (SNK) test {Cohort software Inc.,
1985) to determine the significant differences among means values at the
probability level of 0.05.

RESULTS AND DISCUSSION

Laboratory and field trials were conducted to evaluate certain pesticides
and urea fertilizer against terrestrial snails attacking different fruit orchards.
Laboratory evaluation was carried to evaluate urea solutions of 7.5, 10.0 and
20% against the garden snail; E. vermiculata. The urea treatments were
compared with Endo (ethion) as an organophosphrous insecticide, Lambada
cyhalothrin as a synthetic pyrethroid insecticide and Lannate (methomyl)
bait (2% a.i) that is well known as a high effective molluscicide. The urea
treatments were assessed by direct spraying the snail individuals, while the
other treatments, except methomy! bait, were evaluated according to feeding
technique using lettuce leaves sprayed by each concentration of the
treatment. According to the results in Table (1), the LTso values revealed
that urea at 10% and 20% gave the highest efficiency with values of 2.68
and 1.6]1 days with urea, respectively. The 2™ bighest efficient treatment
was Lannate (methomyl} bait 2% (1.77 days) followed by Lannate
(methomyl) bait (1.0%) and urea aqueous solution (7.5%) where the LTso
values were 4.29 and 4.24 days, respectively. The remaining treatments had
LTs values ranped from 5.22 and 5.27 days. These results showed that the
urea treatments were found to be the most effective against the tested snail
compared with other treatments, This result suggests that the urea can be
used as a candidate moliuscicide.

Evaluation of some pesticides baits and urea solutions against 7. pisana
was carried out in apple orchard during the activity period of spring season.
The baits were distributed in heaps on soil surface near the trees while the
urea solutions were sprayed on snails sticked on trunk of trees. The obtained
results as shown in Table (2) indicate that Lannate (methomyl) bait and urea
treatments (10 & 15%) appeared to be the most effective treatments where
they have % mortality values of 90, 90 and 100 after 5 days of application,
respectively. On the other hand, both baits of Kocide (5% Cu) and Acrobate
copper (5% Cu) gave 37% mortality, while Larvin (thiodicarb) bait (2% a.i)
gave 55% mortality. These findings demonstrate that urea fertilizer gave a
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high promising effect on snails when sprayed on tree trunks as well as
weeds and grasses found in the orchard. Unfortunately, a phytotoxic effect
was appeared on leaves in burning form when urea solution is in contact
with the foliage of trees. However, this fertilizer had no dramatic effect on
the environment in comparison to the conventional pesticides which are
much more expensive.

Table (1): LTsp value of urea fertilizer and certain pesticides against
Eobania vermiculata snails using feeding technique under laboratory
conditions _

—

. Concentration LT, 05% Fiducial limits
reatments (%) (Da s)

Y Lower Upper Slope %2

. 73 224 388 455 4012019 1.

10 268 246 292 3404001 43

20 161 148 174 5024014 523

Endo 0.5 557 497 626 540062 2.1

1.0 556 477 651  327¢0.19 48

Lambada plus 0.25 527 471 591 4524036 73

0.5 527 457 599 3464019 2.7

1.0 429 401 458 5432034 107

Lannate 2 177 162 193  400:001 334

%2 = Chi square values
* Urea preparation were sprayed on the snail

A Guava orchard located at Sabaheia region, Regional Research Station,
Alexandria Governorate was highly attacked by E. vermiculata and T.
pisana land snails during Aug — Sept period. During this time, the snails are
at an aestivation period and therefore sticked by mucus substance on stems
of trees. This orchard also was suffered from weeds that are considered as
host for gastropods. Urea solution at different concentrations either alone or
mixed with Kemazed carbendazim, aluminium potassium alum and
sugarcan honey were evaluated against these animal pests. The % reduction
values of molluscan population were 95.9, 87.2 and 97.2 with urea solution
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Table (2): Evaluation of some pesticides and urea fertilizer against
Theba pisana snails in apple orchard during spring season.

**Mean cumulative mortality (%) at

Treatments indicated days

©1) ° (03) (0-5)
Lannate 2% a.i bait 15 57 90"
Larvin 2% a.i bait 10 .33 55°
Kocide 2000 5% Cu bait 0.0 17 37
Acrobate copper 5% Cu bait 0.0 17 37¢
Urea 10%* trunk spray on snail 50 70 90
Urea 15%* trunk spray on snail 60 o0 100®

* urea treatment contains urea fertilizer + ALK alum (2.5%) + polyethylene glycol as an
emulsifier (0.25%) + Sugarcan honey (5%) then diluted with H;O
*¢ Means having the same letter are not significantly different at P<0.05

(20%), urea (10%) + Kemazed carbendazim (0.2%) and urea (10%) mixed

with Kemazed carbendazim (0.2%), alum (2.5%) and sugarcan honey (5%),
respectively, 3 days after spray. However, the infestation values were
reduced to 21.3, 37.5 and 8.98, respectively, after 2 weeks of evaluation
(Table 3). These findings exhibited that the urea. Preparations have no long
residual effect according to the unsatisfactory control levels after 2 weeks of
spray. Therefore, the treatments should be applied again after that period
where the snails can locomote from herbaceous plants to reach the guava
trees. The 3™ urea mixture appeared to be the most efficient treatment
without adverse effects on non — target organisms, mammals, birds and
others. In contrast, the traditional pesticides- based baits as molluscicides
have deletrious influence on the environment as reported by Martin (1993).
Due to the phytotoxic action of urea solutions on foliage, these treatments
should be directed to trunks only.

The sticked terrestrial snails on citrus stems on daylong during April were
sprayed by aqueous urea fertilizer at concentration of 20%, 10% and 10%
mixed with aluminum - potassium alum (2.5%). The % reduction values of
snail populations were 98.91, 94.30 and 85.2, respectively after 3 days of
spray (Table 4).

Trunk spray technique of 20% aqueous urea was evaluated in grape

orchard during spring season at Abees region, Alexandria Govemorate,
against E. vermiculata and T. pisana snails sticked on trunks during daylong
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period. Table (5) showed that the alive snails had count values per grape
shrub as 64.8 and 68.2 during March and April periods, respectively.

Table (3): Trunk sprays of some treatments against k. vermiculata and T.
pisana snails at their aestivation period in guava orchard, Aug- Sept, 2006.

Mean count % Reduction % Infestation
of snails per of snails 3 reduction 2 weeks
Treatments tree £ SD days post after treatment
before just spray
spray*
Urea solution (20%) 1475+88 959+67° 2).36 4.7
Urea (10%) + kemazed carbendazim  40.8 +6.7 87254 375+ 7.8
(0.2%)
Urea (10%) + kemazed carbendazim  334+352 972+23" 898 + 4.7
{0.2%) + potash alum (2.5%) +
__sugarcan honey (2%)

* Each value is an average of 20 trees + standard deviation.
** Means having the same letter are not significantly different at P< 0.05

Table (4): Evaluation of urea solutions sprayed on citrus trunk against
terrestrial snails at Nubareia province, Beheira Governorate during April,
2007.

Snail number / tree* + SD Infestation

Treatments Before just 3 days, post  reduction
treatment treatment (%)
Urea solution (20%) 7540x3.1 082+0.77 98.91°
Urea solution {10%) 6217452 920+4.10 85.20°
Urea (10%) + AlLk. alum (2.5%) 5649+72 32257 94.30°

#The most abundant snails were Eobania vermiculata and Theba pisana
+2: Each value is an average of 10 tree £ SD.
+** Means having the same letter are not significantly different at P< 0.05

Table (5): Trunk spray technique of 20% urea fertilizer solution for
controlling terrestrial snails* in grape orchard in the spring season at 2007
Snails reduction (%) at

Time of Snails count / tree (;‘»{n)ags dr:d:cllotnh indicating wefl::\ﬁer
treatments before spray o), > days pos treatiment
spray
1 3
March 64.81 7.5+ 988+ 498 96.30+ 5.7 9136+75
April 68.2x 62 05. 74 267 9164+ 82 $167+ 5.1

**: Each value is an average of 20 trunk shrub < SD.
#+e: The dead snails were counted on trunk and around the shrub,
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The reduction of these values was 98.8% and 95.7 % after 3 days of trunk
spray, respectively. The efficiency of the treatments was still high after one
and three weeks of spray. The %6 reduction values were 96.3 and 91.36
during the period of February-March then reduced to ¢1.64 and 81.67
during the 2™ period. The prolonged efficacy of urea treatment up to 3
weeks may be due to the absent of weeds and grasses in this orchard
because these herbaceous plants are well known considerable as preferable
host for terrestrial molluscs. This explanation means that the weeds and
grasses should be removed or sprayed by urea treatment to reduce snail

population.

In the present study, the obtained results are in agreement with those
reported by other investigators. Moran ef al (2004) found that copper
hydroxide gave promising efficiency against land gastropods. Also, copper
compounds such as oxides and salts are effective repellents (Godan, 1983)
and copper-complex compounds containing mainly copper silicates, which
has been registered in Australia for management of land snails, has been
demonstrated to have significant repellency (Davis e al, 1996). The
efficacy of copprous fungicides and urea compounds against gastropods was
also reported by Glen et al. (1986), Chandiwana er al (1987) and Liao and
Wange (1999). They found that copper ammonium and urea formaldehyde
were effective for controlling molluscs. In our study, the high effectiveness
of oxime carbamate compounds as molluscicides was noticed. These
compounds have been used with varying degrees of success for snail control
(El-Sebae, et al 1982). Copper metal and copper-based pesticides are known
to have important role in this manner; copper attacks the epithelial cells of
the foot, and is not taken into the haemolymph and poisons other organs or
biological systems (Ryder and Bowen, 1977). This explanation is related to
that described by Moran er al. (2004). Copper ammonium carbonate, garlic,
aluminium, copper foil and urea formaldehyde fertilizer (6%) had irritant,
antifeedant, physical, chemical repellent or molluscicidal effect or showed a
combination of more than one. This conclusion was accordance with that
reviewed by Judge (1969), Mohamed (1994), El-Shahaat ef al. (1995),
Beshr (2000), Schuder et al. (2003) and Eshra (2004). Moreover, the
potential effect of oxime carbamate compounds and copperous fungicides as
molluscicides was indicated by Mohamed (2007). She found that urea
solution spray if come in contact with the foliage, it causes phytotoxicity.
However, further investigations are needed to understand the mode of action
of urea on gastropods. On the other hand, this present work, exhibited that
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the urea treatments had no dramatic impact on the environment while the
conventional chemical pesticides may have detrimental hazards to the
domestic aninals as well as wild life and they are more expensive than yrea
fertilizer.
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