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ﺍﺛﺮ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﭼﻨﺪ ﺟﺪﺍﺭﻩ ﺑﺮ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﻭ ﺭﯾﺸﻪ ﺯﺍﯾﯽ ﺩﻭﺭﻥﺷﯿﺸﻪ ﺍﯼ
ﮔﯿﺎﻩ ﺍﺳﺘﻮﯾﺎ
ﺑﻪ ﻣﻨﻈﻮﺭ ﺑﺮﺭﺳﯽ ﺍﺛﺮ ﻧﺎﻧﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺑﺮ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﻭ ﺭﯾﺸﻪﺯﺍﯾﯽ ﺩﺭﻭﻥﺷﯿﺸﻪﺍﯼ ﮔﯿﺎﻩ ﺍﺳﺘﻮﯾﺎ ،ﺩﻭ
ﺁﺯﻣﺎﯾﺶ ﺟﺪﺍﮔﺎﻧﻪ ﺑﻪ ﺻﻮﺭﺕ ﻓﺎﮐﺘﻮﺭﯾﻞ ﻭ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺡ ﮐﺎﻣﻼً ﺗﺼﺎﺩﻓﯽ ﺑﺎ  4ﺗﮑﺮﺍﺭ ﺩﺭ ﺁﺯﻣﺎﯾﺸﮕﺎﻩ ﺑﯿﻮﺗﮑﻨﻮﻟﻮﮊﯼ
ﺩﺍﻧﺸﮕﺎﻩ ﺁﺯﺍﺩ ﺍﺳﻼﻣﯽ ﻭﺍﺣﺪ ﺳﺒﺰﻭﺍﺭ ﺍﻧﺠﺎﻡ ﺷﺪ .ﺍﺑﺘﺪﺍ ،ﺍﺛﺮ ﻣﺼﺮﻑ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﻭ ﻏﻠﻈﺖ  BAPﺑﺮ ﺑﺎﺯﺯﺍﯾﯽ
ﺷﺎﺧﺴﺎﺭﻩ ﺍﺯ ﺭﯾﺰﻧﻤﻮﻧﻪﻫﺎﯼ ﺗﮏﮔﺮﻩ ﺳﺎﻗﻪ ﺩﺭ ﻣﺤﯿﻂ ﮐﺸﺖ  MSﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ .ﻓﺎﮐﺘﻮﺭﻫﺎﯼ ﻣﻮﺭﺩ
ﻣﻄﺎﻟﻌﻪ ﺷﺎﻣﻞ ﻣﺼﺮﻑ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﭼﻨﺪ ﺟﺪﺍﺭﻩ ﺩﺭ ﺳﻪ ﺳﻄﺢ ﺻﻔﺮ 10 ،ﻭ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻭ
ﻏﻠﻈﺖ  BAPﺩﺭ ﺩﻭ ﺳﻄﺢ  1ﻭ  1/5ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ ﺑﻮﺩﻧﺪ .ﭘﺲ ﺍﺯ ﺍﻧﺘﺨﺎﺏ ﺑﻬﺘﺮﯾﻦ ﺗﺮﮐﯿﺐ ﻣﺤﯿﻂ ﮐﺸﺖ ﺑﺮﺍﯼ
ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ،ﺍﺛﺮ ﻣﺼﺮﻑ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺩﺭ ﺳﻪ ﺳﻄﺢ ﺻﻔﺮ 10 ،ﻭ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻭ
ﻏﻠﻈﺖ  IBAﺩﺭ ﺳﻪ ﺳﻄﺢ  1 ،0/5ﻭ  1/5ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ ﺑﺮ ﺭﯾﺸﻪﺯﺍﯾﯽ ﺩﺭﻭﻥﺷﯿﺸﻪﺍﯼ ﺷﺎﺧﺴﺎﺭﻩﻫﺎ ﻣﻮﺭﺩ
ﺍﺭﺯﯾﺎﺑﯽ ﮔﺮﺩﯾﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻏﻠﻈﺖ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﺮ ﮐﻠﯿﻪ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺑﺎﺯﺯﺍﯾﯽ
ﺷﺎﺧﺴﺎﺭﻩ ﺩﺍﺷﺖ .ﮐﺎﺭﺑﺮﺩ ﻧﺎﻧﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺩﺭ ﻣﺤﯿﻂ ﮐﺸﺖ ﺑﺎﻋﺚ ﮐﺎﻫﺶ ﺩﺭﺻﺪ ﺑﺎﺯﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩ ﮔﺮﺩﯾﺪ ﮐﻪ
ﺍﯾﻦ ﮐﺎﻫﺶ ﺩﺭ ﻏﻠﻈﺖ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺑﯿﺸﺘﺮ ﺑﻮﺩ .ﺑﺎ ﺍﯾﻦ ﻭﺟﻮﺩ ،ﻏﻠﻈﺖ 10
ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺗﻌﺪﺍﺩ ﻭ ﻃﻮﻝ ﺷﺎﺧﺴﺎﺭﻩ ﺭﺍ ﺩﺭ ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﺷﺮﺍﯾﻂ ﻋﺪﻡ ﻣﺼﺮﻑ
ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺑﻬﺒﻮﺩ ﺑﺨﺸﯿﺪ .ﺗﻌﺪﺍﺩ ﻭ ﻃﻮﻝ ﺷﺎﺧﺴﺎﺭﻩ ﺩﺭ ﻏﻠﻈﺖ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪ ﻫﺎﯼ
ﮐﺮﺑﻨﯽ ﻧﺴﺒﺖ ﺑﻪ ﺷﺮﺍﯾﻂ ﻋﺪﻡ ﻣﺼﺮﻑ ﻭ ﻏﻠﻈﺖ  10ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﮐﺎﻫﺶ ﻧﺸﺎﻥ ﺩﺍﺩ .ﺍﺛﺮ ﻏﻠﻈﺖ BAP
ﺑﺮ ﺩﺭﺻﺪ ﺑﺎﺯﺯﺍﯾﯽ ﻭ ﺗﻌﺪﺍﺩ ﺷﺎﺧﺴﺎﺭﻩ ﻣﻌﻨﯽﺩﺍﺭ ﻧﺸﺪ ،ﺍﻣﺎ ﻃﻮﻝ ﺷﺎﺧﺴﺎﺭﻩ ﺭﺍ ﺗﺤﺖ ﺗﺄﺛﯿﺮ ﻗﺮﺍﺭ ﺩﺍﺩ .ﺑﯿﺸﺘﺮﯾﻦ ﻃﻮﻝ
ﺷﺎﺧﺴﺎﺭﻩ ﺩﺭ ﻏﻠﻈﺖ  1ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  BAPﺑﺪﺳﺖ ﺁﻣﺪ .ﮐﺎﺭﺑﺮﺩ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﺩﺭ ﻣﺤﯿﻂ ﮐﺸﺖ ﺑﺎﻋﺚ
ﺍﻓﺰﺍﯾﺶ ﺩﺭﺻﺪ ﺭﯾﺸﻪﺯﺍﯾﯽ ﻭ ﺗﻌﺪﺍﺩ ﺭﯾﺸﻪ ﺩﺭ ﺷﺎﺧﺴﺎﺭﻩ ﮔﺮﺩﯾﺪ .ﺑﯿﺸﺘﺮﯾﻦ ﺩﺭﺻﺪ ﺭﯾﺸﻪﺯﺍﯾﯽ ﻭ ﺗﻌﺪﺍﺩ ﺭﯾﺸﻪ ﺑﻪ
ﺗﺮﺗﯿﺐ ﺩﺭ ﻏﻠﻈﺖ  10ﻭ  50ﻣﯿﮑﺮﻭﮔﺮﻡ ﺩﺭ ﻣﯿﻠﯽﻟﯿﺘﺮ ﻧﺎﻧﻮﻟﻮﻟﻪﻫﺎﯼ ﮐﺮﺑﻨﯽ ﻣﺸﺎﻫﺪﻩ ﺷﺪ .ﺍﻓﺰﺍﯾﺶ ﻏﻠﻈﺖ IBA
ﺑﺎﻋﺚ ﺍﻓﺰﺍﯾﺶ ﺩﺭﺻﺪ ﺭﯾﺸﻪﺯﺍﯾﯽ ﺷﺎﺧﺴﺎﺭﻩﻫﺎ ﮔﺮﺩﯾﺪ ،ﺑﻪ ﻃﻮﺭﯼ ﮐﻪ ﺑﯿﺸﺘﺮﯾﻦ ﺩﺭﺻﺪ ﺭﯾﺸﻪﺯﺍﯾﯽ ﺩﺭ ﻏﻠﻈﺖ 1/5
ﻣﯿﻠﯽﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  IBAﺛﺒﺖ ﮔﺮﺩﯾﺪ .ﻏﻠﻈﺖ  IBAﺗﺄﺛﯿﺮ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺑﺮ ﺗﻌﺪﺍﺩ ﺭﯾﺸﻪ ﺩﺭ ﺷﺎﺧﺴﺎﺭﻩ ﻧﺪﺍﺷﺖ.
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M.A. Thesis:

Effect of multi-walled carbon nanotubes on shoot
regeneration and in vitro rooting of stevia (Stevia
Rebaudiana L.)
To evaluate the effect of carbon nanotubes on in vitro shoot regeneration and rooting of
stevia plant, two separate factorial experiments in a completely randomized design with 4
replications were done in biotechnology laboratory of Islamic Azad University of Sabzevar.
At the first, effect of application of carbon nanotubes and BAP concentration on shoot
regeneration from stem single node cuttings was evaluated. Experimental factors consisted
of multiwalled carbon nanotubes at three levels (0, 10 and 50 ?g/ml) and two
concentrations of BAP (1 and 1.5 mg l-1). In this experiment, the MS medium was used as
basal medium. After selection of the best medium composition for shoot regeneration,
effect of carbon nanotubes application (0, 10 and 50 ?g/ml) and IBA concentrations (0.5, 1
and 1.5 mg/l) on in vitro rooting of shoots were studied. The results showed that carbon
nanotubes concentrations had significant effect on all shoot regeneration characteristics.
Application of carbon nanotubes in the culture medium decreased the percentage of shoot
regeneration, that this reduction was more in 50 ?g/ml concentration. However, the
concentration of 10 ?g/ml of carbon nanotubes improved shoots number and length
compared with non-use of carbon nanotubes. The number and length of shoots decreased at
the concentration of 50 ?g/ml of carbon nanotubes compared with control and 10 ?g/ml
carbon nanotubes concentration. BAP concentration had no significant effect on the
percentage of shoot regeneration and the number of shoots, but its effect on shoot length
was significant. The longest shoot was obtained at a 1 mg l-1 BAP concentration.. The use
of carbon nanotubes in the medium increased the rooting percentage and the number of
roots per shoot. The highest rooting percentage and number of roots were observed at 10
and 50 ?g/ml carbon nanotubes concentrations, respectively. Increasing the concentration of
IBA, increased the rooting percentage of shoots, so that the maximum percentage of roots
was recorded at 1.5 mg/l IBA concentration. IBA concentration had no significant effect on
root number per shoot
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