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ABSTRACT 
 

Field experiments had been conducted to evaluate the efficiency of certain 
biocides compared with some molluscicides against M. contiana land snails infesting 
sugar beet crop in Dakahlia and Kafr El-Sheikh governorates during 2008-2009 
season. 

Results can be concluded that Agrein, Diple 2X, Protecto and Vertimec were 
tested as poisonous baits with rates of 2, 4 and 6 %. Reduction percentages were 
[(26.91, 30.19 and 41.10 %) and (26.14, 28.03 and 31.09 %)], [(26.91, 29.62 and 
37.67 %) and (23.16, 28.67 and 32.66 %)], [(35.98, 45.15 and 47.36 %) and (27.12, 
36.11 and 39.7 %)] and [(76.95, 82.07 and 81.05) and (72.60, 78.51 and 80.37)] in the 
two districts 21 day after treatment, respectively. Biocides reduced M.contiana 
population density with low values after 3 days of treatment but thereafter the 
reduction increased gradually to reach its maximum after 21 days,  this reduction isn't 
satisfactory so, it wasn't reached fifty percent except Vertimec.  

The efficiency of Gastrotox, Molotov and Neomyl were  ( 78.14,79.68 and 
68.17% ) and (80.22, 78.61 and 72.14 %) 3 days after application, respectively. while 
values were (96.78, 98.46 and 97.18 %) and (94.36, 96.14 and 92.75 %) 21 days after 
treatment for above mention molluscicides in two districts, respectively. 
 

INTRODUCTOIN 
 

 Land snails were recorded with a relatively high population density on 
majority of economic crops and casing great damage to all plant parts. (El-
Okda, 1980  and Zedan, 1999). Numerous efforts are devoted to control 
terrestrial snails, until recently no chemicals had been reported to be more 
effective and specific against land snails than Metaldehyde and Methomyl, 
but these compounds have very toxic action on human and his animals  
( Mortada, et al. (2006)). 
 Terrestrial gastropods usually occur in moist regions or during long 
periods of dump weather, this behavior has effect on molluscicide 
compounds (Metaldehyde) where makes it lowest effective against land 
snails. So, biocides (Bt) and fungi were more effective in dump weather or 
moist regions. Also, it is more suitable for reducing environmental pollution 
and no traces in sugar beet roots.  
 This work will be the second paper of research series " land snails 
attacking sugar beet fields ". Therefore the objectives of this study were to: 
Evaluating the efficiency of certain biocides compared with some 
molluscicides against M. contiana land snails infesting sugar beet crop in 
Dakahlia and Kafr El-Sheikh governorates during 2008-2009 season. We 
hope to use biocides replacing to pesticides for reducing the residue effects 
with our foods. 
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MATERIALS AND METHODS 
 

 Field experiments were conducted at Mahalet Mosa, Sakha district, 
Kafr El-Sheikh Governorate and El-Malha, Mansoura district, Dakahlia 
Governorate during the successive season 2007 – 2008. Beta vulgaris 
saccarifera L. var. Zeda was sown at mid November in both Kafr El-Sheikh 
and Dakahlia Governorates. 
 Agrien (Bt.), Diple 2x (Bt.), Protecto (Bt.) and Vertimec (Abamectin 
produced by fungi) were tested as biocides and Gastrotox (Metaldehyde 5%), 
Molotov (Metaldehyde 3%) and Neomyle 90% (Methomyl) were tested as 
molluscicides against M.containa land snails infesting sugar beet crop fields. 
For this purpose two experimental areas (one faddan each) were chosen and 
cultivated with sugar beet crop. Each one divided into eight plots (420 m2 
each) including control, each plot was divided into three subplots represented 
3 replicates for each treatment. Area of about 50 m2 was lift as buffer 
between each two plots. (Mortada, 2002). 
 Biocides were tested with rates of 2, 4 and 6 %, while molluscicides 
recommended dose were used as dispersion soil surface. Alive snails per 50 
× 50 cm (10 times / replicates) were recorded in check and treatments area 
before application. The experiment was started after 3 days of irrigation. Baits 
(biocides and Neomyl) were offered on plastic sac, each one contained 100 
g. the population density of  M.containa were estimated in 0.25 m2 quadrate 
placed adjacent to the baits after 3, 5, 7, 14 and 21 days of application. 

Reduction percentages were calculated according to Henderson and 
Tillton's formula (1955) as follows: 

 % Reduction   =  
1001

21

12 















rt

rt

        where :  

     r1 = number of alive snails before treatment in untreated plots.  
     r2 = number of alive snails after treatment in untreated plots.  
     t1 = number of alive snails before treatment in treated plots.  
     t2 = number of alive snails after treatment in treated plots. 
Data were statistically analyzed using F test. 

 

RESULTS AND DISCUSSION 
 

1- Biocides:  
The efficiency of Agrein, Diple 2X, Protecto and Vertimec were 

evaluated against M.contiana infesting sugar beet plantation at El-Mansoura 
and Sakha districts in El-Dakahlia and Kafr El-Sheikh Governorates during 
2008 – 2009 season. 

Data in Table (1&2) showed that Agrein, Diple 2X, Protecto and 
Vertimec were tested as poisonous baits with rates of 2, 4 and 6 %. 
Reduction percentages were calculated 3 days after application (initial kill) at 
El-Mansoura and Sakha districts. Population density reduction were (2.77, 
7.89 and 5.40 %) and (3.72, 6.34 and 6.41%) for Agrein, (2.85, 5.71 and 7.89 
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%) and (3.04, 6.11 and 7.38 %) for Diple 2X, (2.70, 5.62 and 5.55 %) and 
(4.17, 6.14 and 6.65 %) for Protecto and (29.72, 37.83 and 51.42 %) and 
(31.17, 34.68 and 49.15 %) for Vertimec.  

On the other hand, the reduction percent 21 day after treatment were 
[(26.91, 30.19 and 41.10 %) and (26.14, 28.03 and 31.09 %)], [(26.91, 29.62 
and 37.67 %) and (23.16, 28.67 and 32.66 %)], [(35.98, 45.15 and 47.36 %) 
and (27.12, 36.11 and 39.7 %)] and [(76.95, 82.07 and 81.05) and (72.60, 
78.51 and 80.37)] for Agrein, Diple 2x, Protecto and Vertimec biocides, 
respectively in El-Mansoura and Sakha districts  during 2008 – 2009 season. 
Also, the residue effect and average (General mean) were [(16.25, 19.25 and 
26.64) & (17.97, 16.36 and 21.93) and (9.51, 13.93 and 16.02), (13.83, 15.64 
and 18.82)]for Agrein, [(17.04, 20.56 and 25.42) & (15.65, 19.82 and 23.24) 
and (14.77, 17.02 and 21.92), (13.13,17.08 and 20.07)] for Diple 2X, [(23.41, 
31.80 and 32.70) & (18.94, 24.35 and 27.55) and (19.27, 26.56 and 27.27) & 
(15.99, 20.71 and 23.37)] for Protecto and [(64.12, 72.13 and 76.14) & 
(60.70, 68.66 and 73.08) and (57.24, 65.27 and 71.20) & (54.80, 61.86 and 
68.29)] for Vertimec in Table (1&2).  

   
Table (1) : Efficiency of certain biocides as poisonous baits in reducing 

the population density of  M.contiana land snails infesting 
sugar beet plantation at El-Mansoura district – El Dakahlia 
Governorate during April 2008-2009 season.  

Compounds 
Conc. 

% 

I.K 
After 

3 days 

% reduction after(days) Mean 
residue 
effect 

Average 
5 7 14 21 

Agrein  

2 2.77 2.77 13.32 21.50 26.91 16.25 9.51 

4 7.89 7.96 15.50 25.20 30.19 19.98 13.93 

6 5.40 8.26 23.73 33.42 41.10 26.64 16.02 

Diple 2X 

2 2.85 5.95 13.82 21.50 26.91 17.04 14.77 

4 5.71 11.83 16.60 24.21 29.62 20.56 17.02 

6 7.89 10.76 23.18 30.19 37.67 25.42 21.92 

Protecto 

2 2.70 8.26 21.11 28.30 35.98 23.41 19.27 

4 5.62 16.09 28.30 37.67 45.15 31.80 26.56 

6 5.55 14.28 29.72 39.47 47.36 32.70 27.27 

Vertimec 

2 29.72 47.18 60.55 71.3 76.95 64.12 57.24 

4 37.83 61.08 68.44 76.95 82.07 72.13 65.27 

6 51.42 64.73 77.76 81.05 81.05 76.14 71.20 

                   
In general, it clear that the tested biocides reduced M.contiana 

population density with low values after 3 days of treatment but thereafter the 
reduction increased gradually to reach its maximum after 21 days,  this 
reduction isn't satisfactory so, it wasn't reached fifty percent except Vertimec.  

Statistically, it is obvious that Vertimec gave best results as compared 
with the all other tested biocides.  
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Table (2) : Efficiency of certain biocides as poisonous baits in reducing 
the population density of  M.contiana land snails infesting 
sugar beet plantation at Sakha district–Kafr El-Sheikh 
Governorate during April 2008-2009 season.  

Compounds 
Conc. 

% 

I.K 
After 

3 days 

% reduction after(days) Mean 
residue 
effect 

Average 
5 7 14 21 

Agrein  

2 3.72 8.75 9.24 19.43 26.14 16.36 13.83 

4 6.34 11.31 13.11 21.31 28.03 17.97 15.64 

6 6.41 13.20 17.71 25.73 31.09 21.93 18.2 

Diple 2X 

2 3.04 6.12 14.21 19.12 23.16 15.65 13.13 

4 6.11 10.95 17.05 22.63 28.67 19.82 17.08 

6 7.38 11.84 20.33 28.14 32.66 23.24 20.07 

Protecto 

2 4.17 7.18 18.11 23.38 27.12 18.94 15.99 

4 6.14 11.90 20.23 29.17 36.11 24.25 20.71 

6 6.65 14.05 24.11 32.27 39.78 27.55 23.37 

Vertimec 

2 31.17 43.16 59.01 68.06 72.60 60.70 54.80 

4 34.68 57.67 64.08 74.38 79.51 68.66 61.86 

6 49.15 63.71 69.11 79.14 80.37 73.08 68.29 

F value 
- 

27.38** 
- - - - 

21.71* 24.91** 

L.S.D 05 13.1 10.3 11.1 
* Significant at 5 % of probability.  
** Highly significant at 5 % of probability. 

 
2- Molluscicides : 

 Data in Table (3 and 4), showed that the efficiency of Gastrotox 
5 % (2 Kg./ faddan) and Molotov 3 % (5 Kg. /faddan) were applied as 
dispersion method while Neomyl 90 % ( 1 L / faddan) as poisonous bait 
methods against M.contiana land snails in field cultivated with sugar beet 
crop at El-Mansoura and Sakha districts during 2008 -2009 season. It was 
found that the population density reduction 3 days after treatment (initial kill) 
were ( 78.14,79.68 and 68.17% ) and (80.22, 78.61 and 72.14 %), 
respectively. while 21 days after treatment values were (96.78, 98.46 and 
97.18 %) and (94.36, 96.14 and 92.75 %) for above mention molluscicides in 
two districts, respectively. 
 
Table (3) : Evaluating the Efficiency of some molluscicides in reducing 

the population density of  M.contiana land snails infesting 
sugar beet plantation at El-Mansoura district El-Dakahlia 
Governorate during April 2008-2009 season.  

Compound rate® 
I.K 

After 
3 days 

% reduction after ….(days) Mean 
residual 

effect 
Average 

5 7 14 21 

Gastrotox 2Kg.  78.14 82.30 87.27 91.60 96.78 89.48 83.81 

Molotov 5Kg.  79.68 8643 90.13 93.65 98.46 92.16 85.92 

Neomyl 1 L. 68.17 73.21 78.82 86.11 97.18 83.83 76.00 
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Table (4) : Evaluating the Efficiency of some molluscicides in reducing 
the population density of  M.contiana land snails infesting 
sugar beet plantation at Sakha district –Kafr El-Sheikh 
Governorate during April 2008-2009 season.  

Compound rate® 
I.K 

After 
3 days 

% reduction after ….(days) Mean 
residual 

effect 
Average 

5 7 14 21 

Gastrotox 2Kg. 80.22 84.11 89.81 93.68 94.36 90.49 85.35 

Molotov 5Kg. 78.61 85.42 91.11 93.11 96.14 91.44 85.02 

Neomyl 1 L. 72.14 76.17 81.60 87.66 92.75 84.54 78.34 

F value 
- 

27.69** 
- - - - 

21.31* 26.14** 

L.S.D 05 7.85 5.1 6.431 
      ® Recommended dose  
       *    Significant at 5 % of probability.  
       ** Highly significant at 5 % of probability. 

 
The residue effect after 21days and average (general mean) for these 

compound were [(89.48, 92.16 and 83.83) and (90.49, 91.44 and 84.54)] and 
[(83.81, 85.92 and 76) and (85.35, 85.02 and 78.34)]in El-Mansoura and 
Sakha districts, respectively. Generally, Molotov 3% gave the best results 
compared with both Gastrotox and Neomyl . while molluscicides were the 
most effective to population density reduction of M.contiana land snails 
infesting sugar beet plantations compared with tested biocide compounds.   

These results are in harmony with those reported by many authors, 
who applied these compounds against gastropod pests. Ghamry et al. (1993) 
tested five molluscicides against some land snails under laboratorycondition. 
The obtained results revealed that Metaldehyde was the most effective one, 
followed by organophosphours compounds. Radwan, (1993) reported that 
Metaldehyde were more effective than mesurol when used against land 
snails. These results have been obtained by Mortada, (2002) when he used 
Metaldehyde against land snails and slugs. Daoud,(2004) revealed that 
Neomyl exhibited the highest toxic action against Eobania vermiculata 
followed by Vertimec as poisonous bait infield conditions. Zedan et al. (2006) 
evaluated five compounds include Metaldehyde against land snails, they 
found that Methomyl was the most effective one. Mortada et al. (2006) 
reported that Molotov and Gastrotox were the same order of activity and 
exhibited the highest toxic action against E.vermiculata snails and 
M.cartusiana when applied at field conditions. While the Neomyl and 
Vertimec appeared to be the least effect in this respect.  
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 القواقع الأرضية تهاجم حقول بنجر السكر:
ال قهلياة وكفار  تقييم كفااة  بضاا اليبيا ال الحيوياة ويبيا ال القواقاع فات يحااف تت  -2 

  .الشيخ
   2لبتجيال عب  الجوا  ش  و 1و أحي  يحيو  سلييان  1يحي  يحي  يرتضت

  يصر –الجيز    -ال قت  –يركز البحوث الزراعية  –يضه  بحوث وقاية النباتال  -1
 يصر  –الجيز   –يركز البحوث الزراعية  –يضه  بحوث اليحاصيل السكرية  -2

 
وهمةا اكبةر محافظةات  كفةر اليةي تى الدقهليةة وبمحافظ المنصورة وسخا أجريت هذه الدراسة فى مركزى 

ة لمحصول بنجر السكر وذلك لتقييم كفاءة بعض المبيةدات الحيويةة مقارنةة مةي مبيةدات القواقةي الجمهورية زراع
 موسةمالخةلل    Monacha cantianaالكثافة العددية للقوقي الأرضةى وتأثيرهما على خفض  المتخصصة ،

  .م  0229/  0228
   Monacha cantiana    نسةةبة الخفةض فةةى الكثافةة العدديةةة للقوقةي الأرضةى   أوضةحت النتةا أ أ 

 %6و  4، 0للمركبةةات الحيويةةةر أجةةري  ، ديبةةل ، بروتكتةةو والفرتيمةةك عنةةدما اسةةتخدمت ك عةةم سةةام بمعةةدل 
(  93.63و  09.60،  06.92) [و  ]( 92.29و 0.29، 06.24( و )  42.22و  92.29، 06.92)[كانةةةةةت

 ](99.32و  96.22،  03.20( و ) 43.96و  49.29،  99.98)[و  ](% 90.66و  08.63،  09.26و )
 فةةى كةةل المن قتةةي  علةةى الترتيةة .  ]( 82.93و  38.92،  30.62( و ) 82.29و  80.20،  36.99) [و  

وهةةى نتيجةة  يةةر مرضةية ، ماعةةدا مبيةةد  % 92وعلةى العمةةوم فةا  نتيجةةة المركبةات الحيويةةة لةم تتعةةدى نسةبة ال
 الفيرتيمك.

الآخر فةا  المبيةدات المتخصصةة مثةل الجاسةتروتوكل ، المولوتةوي والنيوميةل أع ةت  وعلى الجان 
،  94.96( و % 93.28و  98.46،  96.38يةوم مة  المعاملةة فكانةت ) 02نسبة خفض فى تعداد القواقي بعد 

 ى الترتي . ( فى كل المن قتي  عل90.39و  96.24
                            


