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 چىیذٜ

ای أر وٝ ٬لاٜٚ تٍ ٍٔٝف َیٙسی، تٝ ٬ٙٛاٖ ٌیاٜ ٌُ ٔیٕٖٛ یىی اَ ٟٕٔسٍیٗ ٌیاٞاٖ تاغؿٝ

ٞا واٌتٍو فٍاٚا٘ی واٌو. وٌ خُ٘ىی تٍای ؤٌاٖ انسلالاذ وثىی، زٌٛٔٛٞا ٚ ؤٌاٖ َنٓواٌٚیی ٘یُ 

٩ٌٙٔٛ تٌٍٔی زأضیٍ وٛوٞای َیٕسی تٍ ٜفاذ ٌٔٛفِِٛٛی، فِِٙٛٛی ٚ ایٗ خّٚٞٗ تٝواٌتٍو واٌو. 

وٌ ٌّها٘ٝ خّٚٞٙىىٜ وٙاٌَٚی خٍّٚٞٙاٜ  1400وٌ ٔاَ  فیُیِِٛٛی وٌ وٚ وِٛسیٛاٌ ٌُ ٔیٕٖٛ

 .Gزیٕاٌ وٛوی ٔٛخٍٔایىٛخلاْ، لاٌؼ ٔیىٌٛیُای  4َاتُ اغٍا ٌٍویى. وٚ وِٛسیٛاٌ ٌَو ٚ لٍُٔ وٌ 

intraradices ،G. mossaea  .فاوسٌٛٞای ٌٔٛفِِٛٛیه: اٌزفا٪ ٌیاٜ، ٤َٛ ٚ ٘اٞى وٙر ٌٍویى

تٌٌُسٍیٗ ٌیٙٝ، قػٓ ٌیٙٝ، ز٭ىاو ٌیٙٝ اّٜی، ز٭ىاو ٘انٝ ف٬ٍی، ز٭ىاو ٌّؿٝ تاَ، ز٭ىاو غٙؿٝ، 

ٚ ل٥ٍ ٔالٝ؛ فاوسٌٛٞای فِِٙٛٛیه:  َٔاٖ ٨ٌٟٛ اِٚیٗ ٌیاٞؿٝ، َٔاٖ ٞا َٖٚ زٍ ٚ نٙه ا٘ىاْ

تٍي، َٔاٖ ؾٟاٌتٌٍی ٘ىٖ ٚ َٔاٖ ٌّىٞی؛ فاوسٌٛٞای فیُیِِٛٛیه: فُٙ، زٙىیُ اِٚیٗ 

٘سایع ایٗ تٌٍٔی ٌیٍی ٘ى. ٞای ٔهسّف ٌُ، تٍي ٚ ٌیٙٝ ا٘ىاَٜاوٕیىاٖ ا٘ىاْفلاٚ٘ٛئیى ٚ آ٘سی

اٌزفا٪، ٤َٛ تٌٌُسٍیٗ ٌیٙٝ، قػٓ ٌیٙٝ، ز٭ىاو ٌیٙٝ اّٜی، ز٭ىاو ٜفاذ تٍ  وِٛسیٛاٌ٘ٙاٖ واو 

واٌی وا٘ر؛ وٌقاِیىٝ زیٕاٌ ّؿٝ تاَ، ز٭ىاو غٙؿٝ ٚ ل٥ٍ ٔالٝ اضٍ ٔ٭ٙی٬ی، ز٭ىاو ٌ٘انٝ فٍ

وٛوی ٬لاٜٚ تٍ ایٗ ٜفاذ تٍ ز٭ىاو ٌیٙٝ ف٬ٍی، ز٭ىاو ٘انٝ اّٜی، َٖٚ زٍ ٚ نٙه ٔٙثّٝ، َٖٚ 

واٌی واٌ تٛو ٚ زٟٙا تٍ ٤َٛ ٔٙثّٝ زأضیٍ ٔ٭ٙیزٍ ٚ نٙه ٌیٙٝ، َٖٚ زٍ ٚ نٙه ٌیٙٝ ٘یُ ٔ٭ٙی

ٜفر َٔاٖ ٨ٌٟٛ اِٚیٗ  4زأضیٍ زیٕاٌ وٛوی تٍ ٍٞ ِِٛٛی ٘یُ ٘ٙاٖ واو ٙفٜفاذ آ٘اِیُ ٘ىا٘ر. 

، ِٚی واٌ تٛوٌیاٞؿٝ، َٔاٖ زٙىیُ اِٚیٗ تٍي، َٔاٖ ؾٟاٌ تٌٍی ٘ىٖ ٚ َٔاٖ ٌّىٞی ٔ٭ٙی

ٚ اضٍ  زیٕاٌ وٛویوِٛسیٛاٌ،  واٌی ٘ىا٘ر.وِٛسیٛاٌ تٍ ٜفر َٔاٖ ؾٟاٌ تٌٍی ٘ىٖ اضٍ ٔ٭ٙی

واٌ تٛو٘ى، ِٚی تٍ ٔایٍ ٜفاذ زٟٙا تٍ فُٙ تٍي ٚ ٌیٙٝ، فلاٚ٘ٛئیى تٍي ٚ ٌُ ٔ٭ٙی ،ٔسماتُ آٟ٘ا

٤ٌٛ وّی ٘سایع ٘ٙاٖ واو وِٛسیٛاٌ لٍُٔ وٌ اوطٍ ٜفاذ تٝ. واٌی ٘ٙاٖ ٘ىاو٘ىفیُیِِٛٛی اضٍ ٔ٭ٙی

ای تیٙسٍ تٛوٜ أر. ٘ىٜ تٍزٍ اَ ٌَو تٛوٜ أر. زأضیٍ وٛوٞای َیٕسی تٍ ٜفاذ ٌیٌٙٝیٍیا٘ىاَٜ

ؤٌٌٛو فُٙ تٍي ٔیُاٖ فُٙ تٍي وٌ وِٛسیٛاٌ لٍُٔ ٚ فُٙ ٌیٙٝ وٌ وِٛسیٛاٌ ٌَو تیٙسٍ تٛو. 

وٝ وٛوٞای َیٕسی تٍ فُٙ ٔٛخٍٔایىٛخلاْ زأضیٍ ٔطثسی وٌ افُایٗ ایٗ ٜفر وا٘ر، وٌقاِی

واٌی تا اوٕیىا٘ی زكر زأضیٍ وٛوٞای َیٕسی زفاٚذ ٔ٭ٙیف٭اِیر آ٘سیٌیٙٝ اضٍ ٔٙفی وا٘سٙى. 

، ٌیٙٝ ٚ ٤ٌٛ وّی وٛوٞای َیٕسی ٔثة افُایٗ فلاٚ٘ٛئیى وٌ ٔٝ ا٘ىاْ تٍيتٝاٖ ٘ىاو. ٘اٞى ٘ٙ

تٍ قٕة ٘ٛ٪ ٞىف ٚ ٜفر ٌٔٛو٩ٍ٘ نٛاٞى تٙاتٍایٗ ا٘سهاب وِٛسیٛاٌ  .ٌُ ٕ٘ثر تٝ ٘اٞى ٘ى

ٚیّٜ وٌ قاِر وّی تازٛغٝ تٝ ٘سایع ایٗ تٌٍٔی واٌتٍو وٛوٞای َیٕسی تِٝٚی تٛو؛ 

 ٌٍوو.ٍٕٞاٞی لاٌؼ ٔیىٌٛیُا، تاوسٍی، غّثه ٚ ... زٜٛیٝ ٔیوِیُ ٔٛخٍٔایىٛخلاْ تٝ

فُٙ، فلاٚ٘ٛئیى، G. mossaea ،G. intraradicesٔیىٌٛیُا،  وّٕات وّیذی:



 

 

Abstract 

Snapdragon is one of the most important garden plants, which, in addition to its 

ornamental use, is also widely used as a medicinal plant. In medicine, it is used to 

treat liver disorders, tumors and wounds. This research was carried out in order to 

investigate the effect of biofertilizers on morphological, phenological and 

physiological traits in two cultivars of Snapdragon on 2021 in the greenhouse of 

Agriculture Institute of Research Institute of Zabol. Two cultivars (yellow and red) 

were cultivated in 4 treatments of supermycoplus fertilizers, mycorrhizal fungi (G. 

intraradices, G. mossaea) and control. Morphological factors: plant height, length 

of the largest root, root volume, number of main and secondary root and branch, 

number of open flowers, number of flower buds, fresh and dry weight of organs 

and stem diameter; Phenological factors: the time of emergence of the first 

seedling, the time of four leaves and the time of flowering; Physiological factors: 

phenol, flavonoid and antioxidant in different organs such as: flower, leaf and root. 

The results of this study showed that the effect of cultivar on morphological traits: 

height, length of the largest root, root volume, number of main roots, number of 

sub-branches, number of open flowers, number of buds and stem diameter had a 

significant effect; While, in addition to these traits, biofertilizer treatments were 

significant on the number of secondary roots, the number of main branches, fresh 

and dry weight of the spike, fresh and dry weight of the root, fresh and dry weight 

of the leaves, and it did not have a significant effect only on the length of the spike. 

Biofertilizer treatments were significant on all 4 phenological traits: emergence 

time of first seedling, formation time of first leaf, formation time fourth leaf and 

flowering time, but the cultivar had no significant effect on the formation time of 

fourth leaf. Cultivar, biofertilizer treatment and their interaction were significant 

only on leaf and root phenol, leaf and flower flavonoid, but did not show 

significant effect on other physiological traits. In general, the results showed that 

the red cultivar was superior to the yellow cultivar in most of the measured traits. 

The effect of biological fertilizers on root traits has been greater. The amount of 

leaf phenol was higher in the red cultivar and the root phenol in the yellow cultivar. 

Regarding leaf phenol, supermycoplasma had a positive effect on increasing this 

trait, while biofertilizers had a negative effect on root phenol. Antioxidant activity 

did not show any significant differences with control affected by biofertilizers. In 

general, biofertilizers caused an increase in flavonoids in the three organs of leaf, 

root and flower compared to the control. So the choice of the cultivar depends on It 

will be according to the type of target and desired trait; But in general, according to 

the results of this study, the use of biofertilizers, especially supermycoplus, is 

recommended due to it has mycorrhizal fungi, bacteria, algae, etc. 

Key words: mycorhhiza, G. mossaea, G. intraradices, phenol, flavonoid 
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