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Abstract:
The present work aimed to study the molluscicidal effect of three bacterial isolates of Bacillus thuringiensis, (Bt-122, Bt-123
and Bt-NCCB) which were introduced via soil and food against the land snail Monacha obstructa (The clover glassr snail).
This snail is considered the most serious agricultural pest causing substantial damage to different crops at Assiut governorate.
This work also aimed to study of the differences in haemolymph cellular (haemocytes) and histological changes in the
digestive gland of the land snail M. obstructa before and after treatment with the bacterial isolates. The only effective
concentration was 1x1020cfu/ml in all bacterial isolates. The mortality percentage greatly increased after four weeks of
exposure to isolate Bt-122 1x1020 cfu/ml followed by isolate Bt-nccb 1x1020 cfu/ml and Bt-123 1x1020 cfu/ml which gave
the same value. The isolate Bt-122 1x1020 cfu/ml gave the highest mortality rate and higher applied concentration of it
(1x1025cfu/ml) gave the highest percentage of mortality. Light microscopic investigations were carried out to study the
differences in the haemolymph (haemocytes) of the land snail M. obstructa before and after treatment with the three bacterial
isolates. Three main haemocyte categories could be distinguished namely: hyalinocytes, agranulocytes and granulocytes
according to the presence or absence of granules, the ability of the cytoplasm and granules (if present) to stain as well as the
nucleic/cytoplasmic ratio. Several differences were observed in the morphology, differential count and nucleic/cytoplasmic
ratio (N/C ratio) of the haemocytes in untreated and treated snails. Hyalinocytes have the highest N/C ratios in untreated and
treated snails. The predominant type of haemocytes counted in untreated snails after one and four weeks, treated snails with
Bt-122 1x1025cfu/ml after one week, treated snails with Bt-1231x1020cfu/ml and Bt-NCCB 1x1020cfu/ml after four weeks
was agranulocytes with acidophilic cytoplasm (43.13, 54.4, 66.8, 51, 46.4% of the counted cells). While, agranulocytes with
basophilic cytoplasm in treated snails with Bt-122 1x1020cfu/ml, Bt-123 1x1020cfu/ml and Bt-NCCB 1x1020cfu/ml after one
week and in treated snails with Bt-122 1x1020cfu/ml and Bt-122 1x1025cfu/ml after four weeks were the predominant
haemocyte type (55.5, 86.2, 55.6, 51.6, 36.4% of the counted cells). The morphological features of the haemocytes types
remarkabley varied from being regular spherical, oval, polygonal and have few pseudopodia in untreated snails to be rod,
spindle and irregulary shaped cells in treated snails with the Bt isolates. In treated snails with Bt cells had many cell-fragments
and undergo cell-division. Highly vacuolated cytoplasm, vacuolated cells, destrcted cells, formation of numerous long
filopodia and pseudopodia were detected. Cells phagositized bacterial cells and cells that had a transparent material and faintly
stained cytoplasm were recognized. By comparing (N/C) of each cell type in untreated and treated snails basophilic
haemocytes were significantly increased in treated snails with Bt-122 1x1020cfu/ml and in treated snails with Bt-123
1x1020cfu/ml after one week and in treated snails with Bt-122 1x1020cfu/ml, in treated snails with Bt-123 1x1020cfu/ml and
in treated snails with Bt-NCCB 1x1020cfu/ml after four weeks. However it significantly decreased in treated snails with
Bt-122 1x1020cfu/ml after one week. The digestive gland represents the main target organ for molluscicide impact. Thus, the
present work studied the histological structure of the digestive glands in order to determine the changes that were occurred
after exposure to different spore suspensions concentrations of the three used isolates of Bt. Four different types of cells were
observed in the digestive gland of snails under study: digestive cells, calcium cells, excretory cells and thin cells. The present
observation showed that the used Bt isolates affected their structure. The lumens of most digestive tubules were filled with
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secretory materials. Complete degeneration of some digestive tubules cells was observed and the intertubular connective tissue
among most tubules showed great destruction. There was great vacuolization of digestive tubule cells. All these changes in
treated snails indicate that the use of Bt isolates affected the immune response mediator (hemocytes) and the key organ of
metabolism (digestive gland) and thus, it provides an effective biological control agents against land snails.

ﺍﻟﻤﻠﺨﺺ:
ﻳﻌﺘﺒﺮ ﺍﻟﻘﻮﻗﻊ ﺍﻷﺭﺿﻲ ﻣﻮﻧﺎﻛﺎ ﺍﻭﺑﺴﺘﺮﻛﺘﺎ )ﻗﻮﻗﻊ ﺍﻟﺒﺮﺳﻴﻢ ﺍﻟﺰﺟﺎﺟﻲ ( ﻣﻦ ﺃﺧﻄﺮ ﺍﻵﻓﺎﺕ ﺍﻟﺰﺭﺍﻋﻴﺔ ﻟﻤﺎ ﻳﺴﺒﺒﻪ ﻣﻦ ﺃﺿﺮﺍﺭ ﺑﺎﻟﻐﺔ ﻓﻲ ﺍﻟﻌﺪﻳﺪ ﻣﻦ ﺍﻟﻤﺤﺎﺻﻴﻞ
ﻓﻲ ﻣﺤﺎﻓﻈﺔ ﺃﺳﻴﻮﻁ ﻭﻟﺬﻟﻚ ﻫﺪﻓﺖ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻟﺤﺎﻟﻴﺔ ﻟﻤﻘﺎﻭﻣﺔ ﻫﺬﺍ ﺍﻟﻘﻮﻗﻊ ﺑﻴﻮﻟﻮﺟﻴﺎ ﺑﺎﺳﺘﺨﺪﻡ ﺛﻼﺙ ﻋﺰﻻﺕ ﺑﻜﺘﻴﺮﻳﺔ ﺑﺎﺳﻴﻠﻮﺱ ﺛﺮﻳﻨﺠﻴﻨﺴﻴﺲ ﺑﺎﺳﺘﺨﺪﺍﻡ
ﻃﺮﻳﻘﺔ ﻏﻤﺮ ﺃﻭﺭﺍﻕ ﺍﻟﺨﺲ ﻭ ﺧﻠﻂ ﺍﻟﺘﺮﺑﺔ ﺑﺎﻟﻌﺰﻟﺔ ﺍﻟﺒﻜﺘﻴﺮﻳﺔ ﺍﻟﻤﺨﺘﺒﺮﺓ ﻓﻰ ﻧﻔﺲ ﺍﻟﻮﻗﺖ .ﻛﻤﺎ ﻫﺪﻓﺖ ﺃﻳﻀﺎ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺇﻟﻲ ﺗﺤﺪﻳﺪ ﺍﻟﻔﺮﻭﻕ ﺑﻴﻦ ﺗﺮﻛﻴﺐ
ﺍﻟﻬﻴﻤﻮﻟﻴﻤﻒ )ﺧﻼﻳﺎ ﺍﻟﻬﻴﻤﻮﻟﻴﻤﻒ( ﻭﻛﺬﻟﻚ ﺗﺤﺪﻳﺪ ﺍﻟﺘﻐﻴﺮﺍﺕ ﺍﻟﻬﺴﺘﻮﻟﻮﺟﻴﺔ ﻓﻲ ﺍﻟﻐﺪﺓ ﺍﻟﻬﻀﻤﻴﺔ ﻗﺒﻞ ﻭ ﺑﻌﺪ ﺍﻟﺘﺄﺛﻴﺮ ﺑﺎﻟﻌﺰﻻﺕ ﺍﻟﺒﻜﺘﻴﺮﻳﺔ .ﻭ ﻗﺪ ﻭﺟﺪ ﺃﻥ ﺍﻟﺘﺮﻛﻴﺰ
ﺍﻟﻔﻌﺎﻝ ﻓﻘﻂ ﻫﻮ  *ml/cfu 1x1020ﻓﻲ ﺟﻤﻴﻊ ﺍﻟﻌﺰﻻﺕ ﺍﻟﺒﻜﺘﻴﺮﻳﺔ .ﻭﻗﺪ ﺯﺍﺩﺕ ﻧﺴﺒﺔ ﺍﻟﻤﻮﺕ ﺯﻳﺎﺩﺓ ﻛﺒﻴﺮﺓ ﺑﻌﺪ ﺃﺭﺑﻌﺔ ﺃﺳﺎﺑﻴﻊ ﻓﻲ ﺍﻟﻘﻮﺍﻗﻊ ﺍﻟﻤﻌﺎﻣﻠﺔ ﺑﺎﻟﻌﺰﻟﺔ -Bt
 Bt-122ﺍﻟﻌﺰﻟﺔ ﺃﻥ ﻭﺟﺪ ﻭﻗﺪ .ﺍﻟﻘﻴﻤﺔ ﻧﻔﺲ ﺃﻋﻄﺘﺎ ﺍﻟﻠﺘﺎﻥ Bt-1231x1020cfu/mlﻭ  Bt-NCCB 1x1020cfu/mlﺍﻟﻌﺰﻟﺔ ﺗﻠﻴﻬﺎ 122 1x1020cfu/ml
ﺃﺟﺮﻳﺖ ﻭﻗﺪ .ﺍﻟﻤﻮﺕ ﻣﻦ ﻧﺴﺒﺔ ﺍﻷﻋﻠﻰ ﻫﻮ ﻛﺎﻥ )  ( 1x1025cfu/mlﺫﻟﻚ ﻣﻦ ﺍﻷﻋﻠﻲ ﺍﻟﺘﺮﻛﻴﺰ ﺗﻄﺒﻴﻖ ﻭﻋﻨﺪ ﻣﻮﺕ ﻧﺴﺒﺔ ﺃﻋﻠﻰ ﺃﻋﻄﺖ 1x1020 cfu/ml
ﺩﺭﺍﺳﺔ ﺑﺎﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﺠﻬﺮ ﺍﻟﻀﻮﺋﻲ ﻟﺪﺭﺍﺳﺔ ﺍﻻﺧﺘﻼﻓﺎﺕ ﻓﻲ ﺧﻼﻳﺎ ﺍﻟﻬﻴﻤﻮﻟﻴﻤﻒ .ﻓﻮﺟﺪﺕ ﺛﻼﺛﺔ ﺃﻧﻮﺍﻉ ﺭﺋﻴﺴﻴﺔ ﻣﻦ ﺧﻼﻳﺎ ﺍﻟﻬﻴﻤﻮﻟﻴﻤﻒ ﻭﻫﻰ ﻛﺎﻵﺗﻰ ﺧﻼﻳﺎ
ﺯﺟﺎﺟﻴﺔ ,ﺧﻼﻳﺎ ﻏﻴﺮ ﻣﺤﺒﺒﺔ ﻭ ﺧﻼﻳﺎ ﻣﺤﺒﺒﺔ ﻭ ﺫﻟﻚ ﻃﺒﻘﺎ ﻟﻮﺟﻮﺩ ﺃﻭ ﻋﺪﻡ ﻭﺟﻮﺩ ﺍﻟﺤﺒﻴﺒﺎﺕ ﻭ ﻗﺎﺑﻠﻴﺔ ﺍﻟﺤﺒﻴﺒﺎﺕ ﻟﻼﺻﻄﺒﺎﻍ )ﺍﻥ ﻭﺟﺪﺕ ﺣﺒﻴﺒﺎﺕ( ﻭ ﻧﺴﺒﺔ ﺍﻟﻨﻮﺍﺓ
ﻟﻠﺴﻴﺘﻮﺑﻼﺯﻡ .ﻭﻗﺪ ﻟﻮﺣﻈﺖ ﺍﻟﻌﺪﻳﺪ ﻣﻦ ﺍﻻﺧﺘﻼﻓﺎﺕ ﻓﻰ ﺍﻟﺸﻜﻞ ﺍﻟﺨﺎﺭﺟﻰ ,ﺍﻟﻌﺪﺩ ﺍﻟﻨﻮﻋﻰ ﻭ ﻧﺴﺒﺔ ﺍﻟﻨﻮﺍﺓ ﻟﻠﺴﻴﺘﻮﺑﻼﺯﻡ ﻓﻲ ﻛﻞ ﻣﻦ ﺍﻟﻘﻮﺍﻗﻊ ﻏﻴﺮ ﺍﻟﻤﻌﺎﻣﻠﺔ ﺃﻭ
ﺍﻟﻤﻌﺎﻣﻠﺔ .ﻭﻗﺪ ﻛﺎﻧﺖ ﻧﺴﺒﺔ ﺍﻟﻨﻮﺍﺓ ﻟﻠﺴﻴﺘﻮﺑﻼﺯﻡ ﺃﻋﻠﻰ ﻣﺎ ﻳﻤﻜﻦ ﻓﻰ ﺍﻟﺨﻼﻳﺎ ﺍﻟﺰﺟﺎﺟﻴﺔ ﻗﻲ ﺍﻟﻘﻮﺍﻗﻊ ﻏﻴﺮ ﺍﻟﻤﻌﺎﻣﻠﺔ ﺃﻭ ﺍﻟﻤﻌﺎﻣﻠﺔ .ﻛﻤﺎ ﻛﺎﻧﺖ ﺍﻟﺨﻼﻳﺎ ﻋﺪﻳﻤﺔ
ﺍﻟﺘﺤﺒﺐ ﺍﻟﺤﺎﻣﻀﻴﺔ ﻫﻲ ﺍﻟﻨﻮﻉ ﺍﻟﺴﺎﺋﺪ ﻓﻰ ﺍﻟﻘﻮﺍﻗﻊ ﻏﻴﺮ ﺍﻟﻤﻌﺎﻣﻠﺔ ﻗﺒﻞ ﻭ ﺑﻌﺪ ﺃﺭﺑﻌﺔ ﺃﺳﺎﺑﻴﻊ ﻭ ﺍﻟﻘﻮﺍﻗﻊ ﺍﻟﻤﻌﺎﻣﻠﺔ ﺑﺎﻟﻌﺰﻟﺔ  ml/1X1025cfu 122-Btﺑﻌﺪ ﺃﺳﺒﻮﻉ
ﻭﺍﺣﺪ  ،ﻭﺍﻟﻘﻮﺍﻗﻊ ﺍﻟﻤﻌﺎﻣﻠﺔ ﺑﺎﻟﻌﺰﻟﺔ  ml/Bt1231X1020cfuﻭ ml/1X1020cfu NCCB -Btﺑﻌﺪ ﺃﺭﺑﻌﺔ ﺃﺳﺎﺑﻴﻊ ﻭ ﻛﺎﻧﺖ ﺍﻟﻨﺴﺐ ﻛﺎﻵﺗﻲ٬ 54٫4 ٬ 43٫13 -:
 ٪ 46٫4 ٬ 31٫43 ٬ 51 ٬ 66٫8ﻋﻠﻰ ﺍﻟﺘﺮﺗﻴﺐ
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