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ﺍﺛﺮ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎﯼ ﮐﺮﺑﻨﯽ ﭼﻨﺪ ﺟﺪﺍﺭﻩ ﺑﺮﺍﻟﻘﺎﯼ ﮐﺎﻟﻮﺱ ﻭ ﺑﺎﺯﺯﺍﯾﯽ ﺩﺭﻭﻥ ﺷﯿﺸﻪ ﺍﯼ ﮔﯿﺎﻩ
ﭘﻨﯿﺮ ﺑﺎﺩ
ﺑﻪﻣﻨﻈﻮﺭ ﺑﺮﺳﯽ ﺍﺛﺮ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﭼﻨﺪ ﺟﺪﺍﺭﻩ ﺑﺮ ﺍﻟﻘﺎﯼ ﮐﺎﻟﻮﺱ ﻭ ﺑﺎﺯ ﺯﺍﯾﯽ ﺩﺭﻭﻥ ﺷﯿﺸﻪ¬ﺍﯼ ﮔﯿﺎﻩ ﭘﻨﯿﺮ
ﺑﺎﺩ ،ﺩﻭ ﺁﺯﻣﺎﯾﺶ ﺟﺪﺍﮔﺎﻧﻪ ﺑﻪﺻﻮﺭﺕ ﻓﺎﮐﺘﻮﺭﯾﻞ ﻭ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺡ ﮐﺎﻣﻼً ﺗﺼﺎﺩﻓﯽ ﺑﺎ  3ﺗﮑﺮﺍﺭ ﺩﺭ ﺁﺯﻣﺎﯾﺸﮕﺎﻩ
ﺑﯿﻮﺗﮑﻨﻮﻟﻮﮊﯼ ﺩﺍﻧﺸﮕﺎﻩ ﺁﺯﺍﺩ ﺍﺳﻼﻣﯽ ﻭﺍﺣﺪ ﺳﺒﺰﻭﺍﺭ ﺍﻧﺠﺎﻡ ﺷﺪ .ﺍﺑﺘﺪﺍ ﺍﺛﺮ ﺗﺮﮐﯿﺒﺎﺕ ﻫﻮﺭﻣﻮﻧﯽ ﻣﺨﺘﻠﻒ ﻭ ﻣﺼﺮﻑ
ﻧﺎﻧﻮﻟﻮﻟﻪ¬ﻫﺎﯼ ﮐﺮﺑﻨﯽ ﭼﻨﺪ ﺟﺪﺍﺭﻩ ﺑﺮ ﺍﻟﻘﺎﺀ ﮐﺎﻟﻮﺱ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ .ﻓﺎﮐﺘﻮﺭﻫﺎﯼ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﺷﺎﻣﻞ
ﺗﺮﮐﯿﺐ ﻫﻮﺭﻣﻮﻧﯽ ﻣﺤﯿﻂ ﮐﺸﺖ ﺩﺭ ﭼﻬﺎﺭ ﺳﻄﺢ  0/5ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  D ، 1-2,4ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮD ،-2,4
 5/0ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  D + 5/0-2,4ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  BAPﻭ  1ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  D + 5/0-2,4ﻣﯿﻠﯽﮔﺮﻡ
ﺩﺭ ﻟﯿﺘﺮ  BAPﻭ ﻏﻠﻈﺖ ﻧﺎﻧﻮﻟﻮﻟﻪ¬ﻫﺎﯼ ﮐﺮﺑﻨﯽ ﭼﻨﺪ ﺟﺪﺍﺭﻩ ﺩﺭ ﺳﻪ ﺳﻄﺢ ﺻﻔﺮ 10 ،ﻭ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ
ﺑﻮﺩﻧﺪ .ﭘﺲ ﺍﺯ ﺍﻧﺘﺨﺎﺏ ﺑﻬﺘﺮﯾﻦ ﺗﺮﮐﯿﺐ ﻫﻮﺭﻣﻮﻧﯽ ﺟﻬﺖ ﺍﻟﻘﺎﺀﮐﺎﻟﻮﺱ ،ﺍﺛﺮ ﻏﻠﻈﺖ ﺗﻨﻈﯿﻢ ﮐﻨﻨﺪﻩ ﺭﺷﺪ  BAPﺩﺭ ﺳﻪ
ﺳﻄﺢ  1 ،0/5ﻭ  1/5ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ ﻭ ﻣﺼﺮﻑ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺩﺭ ﺳﻪ ﺳﻄﺢ ﺻﻔﺮ 10،ﻭ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ
ﻣﯿﻠﯽﻟﯿﺘﺮ ﺑﺮ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﺍﺯ ﮐﺎﻟﻮﺱ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻏﻠﻈﺖ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎﯼ
ﮐﺮﺑﻨﯽ ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﺮ ﺩﺭﺻﺪ ﺍﻟﻘﺎﺀ ﮐﺎﻟﻮﺱ ،ﻗﻄﺮ ﻭ ﻭﺯﻥ ﺗﺮ ﮐﺎﻟﻮﺱ ﺩﺍﺷﺖ .ﮐﺎﺭﺑﺮﺩ  10ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ
ﻣﯿﻠﯽﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎ ﮐﺮﺑﻨﯽ ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ ﻗﻄﺮ ﻭ ﻭﺯﻥ ﺗﺮ ﮐﺎﻟﻮﺱ ﮔﺮﺩﯾﺪ ،ﺍﻣﺎ ﺑﺮ ﺩﺭﺻﺪ ﺍﻟﻘﺎﺀ ﮐﺎﻟﻮﺱ
ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭ ﻧﺪﺍﺷﺖ .ﻏﻠﻈﺖ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪ¬ﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻣﻌﻨﯽﺩﺍﺭ ﮐﻠﯿﻪ
ﻭﯾﮋﮔﯽ¬ﻫﺎﯼ ﮐﺎﻟﻮﺱ ﺯﺍﯾﯽ ﮔﺮﺩﯾﺪ .ﺗﺮﮐﯿﺐ ﻫﻮﺭﻣﻮﻧﯽ ﻣﺤﯿﻂ ﮐﺸﺖ ﺩﺭﺻﺪ ﺍﻟﻘﺎﺀ ﮐﺎﻟﻮﺱ ﺭﺍ ﺗﺤﺖ ﺗﺄﺛﯿﺮ ﻗﺮﺍﺭ ﻧﺪﺍﺩ،
ﺍﻣﺎ ﺑﺮ ﻗﻄﺮ ﻭ ﻭﺯﻥ ﺗﺮ ﮐﺎﻟﻮﺱ ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭ ﺩﺍﺷﺖ .ﮐﺎﺭﺑﺮﺩ  0/5ﻣﯿﻠﯽ ﮔﻢ ﺩﺭ ﻟﯿﺘﺮ  BAPﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻗﻄﺮ ﻭ
ﺍﻓﺰﺍﯾﺶ ﻭﺯﻥ ﺗﺮ ﮐﺎﻟﻮﺱ ﮔﺮﺩﯾﺪ .ﺑﯿﺸﺘﺮﯾﻦ ﻗﻄﺮ ﻭ ﻭﺯﻥ ﺗﺮ ﮐﺎﻟﻮﺱ ﺑﻪ ﺗﺮﺗﯿﺐ ﺩﺭ ﻣﺤﯿﻂ ﮐﺸﺖ ﺣﺎﻭﯼ 0/5
ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  D-2,4ﻭ  0/5ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  D +5/0-2,4ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  BAPﻣﺸﺎﻫﺪﻩ ﺷﺪ.
ﺍﻓﺰﺍﯾﺶ ﻏﻠﻈﺖ D-2,4ﺑﻪ  1ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ ﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻣﻌﻨﯽﺩﺍﺭ ﻗﻄﺮ ﻭ ﻭﺯﻥ ﺗﺮ ﮐﺎﻟﻮﺱ ﺷﺪ .ﺍﺛﺮ ﻏﻠﻈﺖ ﻧﺎﻧﻮ
ﻟﻮﻟﻪ ﮐﺮﺑﻨﯽ ﻭ ﻏﻠﻈﺖ  BAPﺑﺮ ﻭﯾﮋﮔﯽ¬ﻫﺎﯼ ﺑﺎﺯ ﺯﺍﯾﯽ ﺩﺭﻭﻥ ﺷﯿﺸﻪﺍﯼ ﭘﻨﯿﺮﺑﺎ ﺩ ﻣﻌﻨﯽ ﺩﺍﺭ ﺷﺪ .ﮐﺎﺭﺑﺮ ﺩ
ﻧﺎﻧﻮﻟﻮﻟﻪ¬ﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺩﺭ ﻣﺤﯿﻂ ﮐﺸﺖ ﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ ﺩﺭﺻﺪ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﻭ ﺗﻌﺪﺍﺩ ﺷﺎﺧﺴﺎﺭﻩ
ﮔﺮﺩﯾﺪ .ﺩﺭ ﻣﺤﯿﻂ ﮐﺸﺖ¬ﻫﺎﯼ ﺣﺎﻭﯼ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽ ﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪ ﮐﺮﺑﻨﯽ ﻫﯿﭽﮕﻮﻧﻪ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ
ﻣﺸﺎﻫﺪﻩ ﻧﺸﺪ .ﺍﻓﺰﺍﯾﺶ ﻏﻠﻈﺖ  BAPﺗﺎ  1ﻣﯿﻠﯽ ﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﺩﺭﺻﺪ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﮔﺮﺩﯾﺪ ،ﺍﻣﺎ
ﮐﺎﺭﺑﺮﺩ  1/5ﻣﯿﻠﯽ ﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  BAPﺩﺭﺻﺪ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﺭﺍ ﮐﺎﻫﺶ ﺩﺍﺩ .ﺑﯿﺸﺘﺮﯾﻦ ﺗﻌﺪﺍﺩ ﺷﺎﺧﺴﺎﺭﻩ ﺩﺭ
ﮐﺎﻟﻮﺱ ﺩﺭ ﻏﻠﻈﺖ  0/5ﻣﯿﻠﯽ ﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  BAPﻣﺸﺎﻫﺪﻩ ﺷﺪ ﻭ ﻏﻠﻈﺖ¬ﻫﺎﯼ ﺑﺎﻻﺗﺮ  BAPﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻣﻌﻨﯽ
ﺩﺍﺭ ﺗﻌﺪﺍﺩ ﺷﺎﺧﺴﺎﺭﻩ ﮔﺮﺩﯾﺪ.
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M.A. Thesis:

effect of multi walled carbon nanotubes on in vitro
callus induction and plant regeneration in withania
coagulans
In order to investigate the effect of multi walled carbon nanotubes on in vitro callus
induction and plant regeneration in Withania coagulans, two separated experiments were
conducted as factorial and in a completely randomized design in Azad university of
Sabzevar. At first the effect of various hormonal compounds and the consumption of multi
walled carbon nanotubes were investigated. The experimental factors contains hormonal
compound of medium in four levels that are 0.5 mg/lit of 2,4-D , 1 mg/lit of 2,4-D , 0.5
mg/lit of 2,4-D plus 0.5 mg/lit of BAP and 1mg/lit of 2,4-D plus 0.5 mg/lit of BAP. The
concentrations of multi walled carbon nanotube were in three levels of 0, 10 and 50 g/ml.
After choosing the best hormonal compound for callus induction, the effect of BAP
concentration in three levels of 0.5, 1 and 1.5 mg/l and the application of carbon nanotubes
in three levels of 0, 10 and 50 g/ml on shoot regeneration was studied. The results showed
that the concentration of carbon nanotubes has a meaningful effect on callus induction
percent, callus diameter and callus fresh weight. The application of 10 g/ml carbon
nanotubes increased the diameter and fresh weight of callus, but it didnt have any
significant effect on callus induction .The concentration of 50 g/ml of carbon nanotubes
decreased the overall properties of callus induction. The hormonal compound didnt affect
the callus induction percent, but it had significant effect on diameter and fresh weight of
callus. Application of 0.5 mg/l BAP decreased the callus diameter and increased the callus
fresh weight. The highest callus diameter and fresh weight were obtained in medium
containing 0.5 mg/l 2,4-D and 0.5 mg/l 2,4-D plus 0.5 mg/l BAP, respectively. Increasing
the concentration of 2,4-D to 1 mg/l , decreased the callus diameter and fresh weight. The
effect of carbon nanotubes and BAP concentration were significant on in vitro shoot
regeneration characteristics of withania coagulans. The application of carbon nanotubes in
medium significantly decreased the regeneration percentage of shoots and their numbers. In
medium containing 50 g/ml of carbon nanotube, no regeneration of shoots were obtained.
The increasing BAP concentration to 1 mg/l increased the percentage of shoot regeneration,
but the application of 1.5 mg/l of BAP decreased it. The highest number of shoots in callus
was obtained in 0.5 mg/l BAP and upper concentration of BAP significantly decreasedthe
number of shoots.
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