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 الف( كليبت طرح

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 ـ ػٌَاى عشش: 1

 Stevia rebaudiana)اػتَیب اػتفبدُ اص ثبوتشی ّب ٍ لبسذ ّبی اًذٍفیت هَلذ هَاد ؿجِ خیجشلیي ثشای تَلیذ هتبثَلیت ّبی ثِ فبسػي : 

L.) 
 Title: The use of the endophyte bacteria and fungi producing gibberellin-like : اًگلیؼي ثِ

substance for increase of stevia (Stevia rebaudiana L.) metabolites 

 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
  عشش: هؼئَل ـ هدشی2

 داًـىذُ هؼتمش:
 هدتجي وشیوي ًبم ٍ ًبم خبًَادگي : 

 اػتبدیبسهشتجِ ػلوي ٍ ػوت : 
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 سیبل  ّضیٌِ پشػٌلي ٍ هؼبفشت(:ضك التطمیك، ) اػتجبس هؼبدل عشش     سیبل 85000000 ـ اػتجبس ول عشش:  3
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 1396اػفٌذ  خبتوِ:   1395اػفٌذ  ؿشٍع: 12  اخشای عشش ثِ هبُ:ـ صهبى 4
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 داًـگبُ ؿْشوشد ٍ داًـگبُ پیضا ـ هطل اخشای عشش : 5
 َدخِ:ـ هٌبثغ تأهیي وٌٌذُ ث6

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 ـ هؤػؼبتي وِ ثب عشش ّوىبسی خَاٌّذ داؿت )ًطَُ ّوىبسی( : 7

 داًـگبُ پیضا، پیضا، ایتبلیب
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  ػغش( : 5ـ خلاكِ عشش )ضذاوثش 8
        There are some bacteria and fungi which are capable to produce gibberellins or gibberellin-like 

substance. Moreover, the supportive role of these fungi and bacteria has been also demonstrated. The 

Stevia (Stevia rebaudiana L.) metabolites especially steviol glycosides are produced from a shared 

biosynthetic pathway with gibberellins. The steviol glycosides are natural sweeteners, which are highly 

sweeter than sucrose while do not absorb by the human body. So, these natural compounds can be used as 

a sucrose alternative in the human diet and also can use safely for diabetic patients. In this research, the 
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Stevia will inoculate with many of the fungi and bacteria producing gibberellins and gibberellin-like 

substance. Thereafter, the Stevia secondary metabolites (mainly steviol glycosides) will be analyzed in 

order to find on the microbial main effects on the steviol glycosides biosynthesis in the leaves. The main 

objective of this research is the metabolites biosynthesis induction by fungi and bacteria in the Stevia, 

propelling the increase the natural sweeteners in the Stevia leaves. 

 ة( مشخصبت مجري ي َمكبران طرح:

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 : مسئًل طرح ـ مجري1

 تبسیخ اػتخذام :       پیوبًي : ًَع اػتخذام    اػتبدیبس:  هشتجِ ػلوي     هدتجي وشیوي : ًبم ٍ ًبم خبًَادگيالف( 
20/06/1395 

     : تلفي هطل وبس                                    داًـىذُ وـبٍسصی : هطل خذهت 
 30پلان  11ؿْشوشد خیبثبى ػؼذی وَزِ  :ًـبًي هٌضلة(  
 15 دّیذ؟هي ثِ عَس هتَػظ، زٌذ ػبػت دس ّفتِ ثِ ایي پشٍطُ اختلبف ج(  

 :دس دػت اخشا یػبیش عشش ّبد(  
 

 هذاسج تطلیلي ٍ تخللي )دس ضذ وبسؿٌبػي ٍ ثبلاتش( :ّ( 
 

 ػبل دسیبفت هؤػؼِ ـ وـَس تخللي /سؿتِ تطلیلي  تخللي /دسخِ تطلیلي 

 
 

 وبسؿٌبػي
 وبسؿٌبػي اسؿذ

 دوتشی

 صساػت ٍ اكلاش ًجبتبت
 صساػت

 صساػت/فیضیَلَطی گیبّبى صساػي

 داًـگبُ ؿْشوشد
 داًـگبُ گیلاى

 ُ تْشاىداًـگب

1385 
1387 
1392 

 ّبی تطمیمبتي، پبیبى یبفتِ، دس ضبل اخشا ٍ تألیفبت دس استجبط ثب هَضَع عشش: ـ فؼبلیت ٍ
Karimi, M., Ahmadi, A., Hashemi, J., Abbasi, A., Angelini, L.G., 2014. Effect of two plant growth retardants on 

steviol glycosides content and antioxidant capacity in Stevia (Stevia rebaudiana Bertoni). Acta Physiologiae 

Plantarum 36, 1211-1219. 
Karimi, M., Hashemi, J., Ahmadi, A., Abbasi, A., Esfahani, M., 2014. Study on the bioactivity of steviol and 

isosteviol in stevia (Stevia rebaudiana Bertoni). Acta Physiologiae Plantarum 36, 3243-3248. 
Karimi, M., Hashemi, J., Ahmadi, A., Abbasi, A., Pompeiano, A., Tavarini, S., Guglielminetti, L., Angelini, L.G., 

2015. Opposing Effects of External Gibberellin and Daminozide on Stevia Growth and Metabolites. Applied 

Biochemistry and Biotechnology. 175(2): 780-791 . 
Karimi, M., Ahmadi, A., Hashemi, J., Abbasi, A., Tavarini, S., Angelini, G. A. And Guglielminetti, L. 2015. The 

effect of soil moisture depletion on Stevia: Growth, steviol glycosides content, soluble sugars and total antioxidant 

capacity. Scienica horticulture. 183:93-99. 
Karimi, M., Ahmadi, A., Hashemi, J., Abbasi, A., Tavarini, S., Angelini, G. A. And Guglielminetti, L. 2015. The 

positive role of steviol glycosides in Stevia (Stevia rebaudiana Bertoni) under drought stress condition. Plant 

biosystems.  DOI:10.1080/11263504.2015.1056857. 
Karimi M., Hashemi J., Ahmadi A., Angelini L.G., (2013). Effect of Soil Moisture Variation and Nitrogen 

Fertilization on Stevia rebaudiana Bertoni Yield, Glycosides Content  and Antioxidant Properties. Proceeding of 

the 7th Symposium of European Society of Stevia (EUSTAS), Tolouse (France), June 24-26, 2013,  pp. 105-106. 

ISBN: 978-90-742-53277. 
Karimi, M., Hashemi, J. Ahmadi, A. and Abbasi. 2013. A. Effect of drought stress on growth and Steviol glycosides 

content of Stevia (Stevia rebaudiana). Iranian journal of crop science. 44(4):693-702. 
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 ( اطلاعبت تفصيلي طرحج

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 ـ ػٌَاى ٍ ًَع عشش پظٍّـي1
 Stevia)هتبثَلیـت ّـبی اػـتَیب     اػتفبدُ اص ثبوتشی ّب ٍ لبسذ ّبی اًذٍفیت هَلذ هَاد ؿـجِ خیجـشلیي ثـشای تَلیـذ    ػٌَاى ثِ فبسػي: 

rebaudiana L.) 
 ثِ اًگلیؼي :

 The use of the endophyte bacteria and fungi producing gibberellin-like substance for 

increase of stevia (Stevia rebaudiana L.) metabolites 
 

  (/ضل هؼئلِبسزَة اٍلَیت ّبی پظٍّـي)دس ز وبسثشدی )گؼتشؽ هشصّبی داًؾ(      ثٌیبدی عشش :  ًَع

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 :ـ تـشیص خضئیبت عشش2

یوبسی ّب ًظیش ایذص اػت. ایي دس ضبلي اػـت وـِ ثـش اػـبع گـضاسؽ ػـبصهبى       ٍ هشي ٍ هیش ًبؿي اص دیبثت ثیـتشی اص ػبیش ث دیبثت ّفتویي ػلت هشي ٍ هیش دس دًیبػت  :تعريف مسئلٍ

ثبؿذ. اػـتفبدُ اص ؿـیشیي   دسكذ ثیوبساى دیبثتي هي 95دسكذ هجتلایبى ثِ دیبثت اص ثیوبسی خَد هغلغ ًیؼتٌذ. سطیین غزایي ػبهل اكلي دس دیجت ًَع دٍم اػت وِ ؿبهل  50ثْذاؿت خْبًي، 
ؿیشیي وٌٌذُ ّبی غیش لٌذی هي تَاًذ خبیگضیي هٌبػـجي   ثلِ ثب ؿیَع دیبثت دس خبهؼِ خْبًي تغزیِ هٌبػت ٍ ون وشدى هلشف هَاد لٌذی دس سطین غزایي اػت.وٌٌذُ ّب یىي اص ساّْبی همب

ّؼـتٌذ   يیشیؿ ـ بسیثؼ ـ يجبتیتشو َلیاػتَ یذّبیىَصیگل ثشای هٌبثغ لٌذی دس سطین غزایي ثبؿذ ٍ ثِ ًظش هي سػذ ؿیشیي وٌٌذُ ّبی عجیؼي گضیٌِ هٌبػت تشی ًؼجت ثِ ًَع ؿیویبیي ثبؿٌذ.
وٌٌذُ ّـب   شىیًَع ؿ يیا يیسٍدُ سا ًذاسًذ. ثٌبثشا َاسُیػجَس اص د تیلبثل یيبیویفشم ؿ لیثَدُ ٍ ثِ دل يتش اص لٌذ ئوؼوَل يیشیثشاثش ؿ 400ضذٍد  جبتیتشو يیؿًَذ. ا يه ذیتَل بیوِ دس ثشي اػتَ

 شیاص هؼ ـ َلیاػتَ یذّبیىَصیؿذُ اػت. گل یيغزا نیػبوبسص دس سط يیگضیخب بیدً یاص وـَسّب يدس ثشخ جبتیتشو يیثبؿٌذ. ا يه ذیهف بسیثؼ بثتیؼشم خغش دٍ افشاد دس ه يبثتید وبساىیث یثشا
اص لثبسزْـب ٍ   يؼتٌذ. هغبلؼبت ًـبى دادُ اػت ثشخهـتشن ّ یػبص ّب ؾیپ یداسا َلیاػتَ یذّبیىَصیّب ٍ گل يیجشلیخ يؿًَذ. ثِ ػجبست يػٌتض ه يبّیگ یّب دس ػلَل ّب يیجشلیهـتش ثب خ

 ـٍ تَل َػـٌتض یث تیاًـذٍف  یّـب ٍ لـبسذ ّـب    یاػت تب ثب اػتفبدُ اص ثبوتش يیعشش تلاؽ ثش ا يیسا داسًذ. دس ا بُیدس گ يیجشلیٍ خَد خ يیجشلیخ یػبصّب ؾیپ ذیتَاى تَل تیاًذٍف یّب یثبوتش  ذی
ْ  يهمـذهبت  ـبتیعشش آصهب يیوشد. دس ا تشـیسا ث بیدس ثشي اػتَ َلیاػتَ یذّبیىَصیگل  ـٍ ثشداؿـت ٍ ت ّ یًوًَـِ آصهب  ِی  ـدس داًــگبُ ؿـْشوشد ٍ ػـکغ ول    يــگب  ،یيبیویَؿ ـیث یضّـب یآًبل ِی
 اًدبم خَاّذ ؿذ. بیتبلیا یضایداًـگبُ پ يبّیگ یَلَطیضیف ـگبُیدس آصهب يتیٍ هتبثَل یيبیویؿ ،يىیَلَطیضیف

  

Relevance and impact 

Scientific relevance 

It is expected that endophyte microorganisms using in this research will increase the Stevia 

metabolites and consequently helps the produce of the natural sweeteners. We are looking for find the 

suitable microorganism for this purpose . 

After the doing, the results will be publish as an article in a validate journal. 

 هیضاى هـبسوت هبلي هطل وبس هشتجِ ػلوي سؿتِ تطلیلي  دسخِ تطلیلي  ًبم ٍ ًبم خبًَادگي 

       اٍل
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Broader impact 

Since the diabetic patients are increasing in the world, find an alternative source of sweeteners can 

remarkably prevent the diabetes relevance among the people. In our idea, the steviol glycosides from 

Stevia have the potential to be a suitable alternative for sucrose in the human diets, especially in diabetic 

patients. Therefore, trying to increase the steviol glycosides in the stevia would be useful, especially 

through agronomic practices. The use of the endophyte microorganisms in plant has been frequently done 

and many useful effects have been noted. It is expected that the endophyte microorganisms be useful 

regarding to produce the secondary metabolite in Stevia. If microorganism induced stevia to produce the 

most natural sweeteners, these results will reduce the risk of the diabetic in the world, in an equal ratio. 

   :َبي اجرايي ريش ي تكىيك

آصهبیـبت اٍلیـِ )وبؿـت گیبّـبى ٍ تْیـِ ًوًَـِ گیـبّي( دس داًــگبُ         اًدبم خَاّذ ؿذ.( 2017) 1396ٍ دس ػبل  (ایتبلیب)ٍ داًـگبُ پیضا  )ایشاى( ایي تطمیك دس داًـگبُ ؿْشوشد
ّـبی اػـتَیب ثـِ    یب اًدـبم خَاّـذ گشفـت. گیبّسـِ     ؿْشوشد اًدبم خَاّذ گشفت ٍ ػکغ ولیِ آًبلیضّبی ؿیویبیي، فیضیَلَطیىي ٍ هتبثَلیتي دس آصهبیـگبُ فیضیَلَطی گیبّي داًـگبُ پیضا ایتبل

ٍ       عي سؿذ اػتَیب، گیبّبى ثب ثبوتشی ّب ٍ لبسذ ّبی اًذٍفیت تلمیص خَاٌّذ ؿذ.ًي ٍ دس گلخبًِ پشٍسؽ دادُ خَاًذ ؿذ. دس كَست گلذا  خوؼیت هیىشٍثـي هـَسد اػـتفبدُ تؼیـیي خَاّـذ ؿـذ 

 ثبوتشی ّبی دسٍى ثبفت ثشگي تضسیك خَاٌّذ ؿذ ٍ لبسذ ّب دس ػغص ثشي، سیـِ ٍ خبن اػکشی خَاٌّذ ؿذ.

The research will be conducted in the Shahrekord Universit, Chaharmahal Bakhtiari Province, 

Iran, and also in the University of Pisa, Pisa, Italy, during 2142. The greenhouse trial will be done in 

Shahrekord University in Iran and thereafter the metabolites analysis will be done at the University of 

Pisa in Italy. The Stevia seedling will grow in the pot under greenhouse condition. Thereafter, the 

following endophyte bacteria and fungi will provide and will inoculate to Stevia. Some of the bacteria 

need a wound to entire the plant tissue, which will prepare for them. The fungi will spray on the leaves, 

root and soil surfaces. 

 ببكتري َبي مًرد استفبدٌ عببرت خًاَىذ بًد:
The bacteria using in this research will be included: 

Bacillus licheniformis 

Rhizobium meliloti. 

Acinetobacter calcoaceticus 

Bacillus pumilus 

 َبي مًرد استفبدٌ عببرت خًاَىذ بًد: قبرچ
The fungi using in this research will be included: 

Cladosporium sphaerospermum 

Fusarium oxysporum 

Fusarium fujikuroi 
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Paecilomyces formosus 

Chaetomium globosum 

Penicillium funiculosum 

Penicillium citrinum 

، لجل اص گلذّي گیبّبى ثشداؿت خَاٌّذ ؿذ. ًوًَِ تبصُ اص ثشي گیبّبى دس دهبی هٌبػت ًگْـذاسی ٍ ػـکغ ثمیـِ اًـذام ّـبی گیـبّي دس آٍى خــه        پغ اص تلمیص گیبّبى ثب لبسذ ٍ ثبوتشی
آًْب اًذاصُ گیـشی خَاّـذ ؿـذ. دس      ( هَخَد دس ثشيAٍ دالىَصایذ  A ،F  ٍCتَیَل )اػتَیَصایذ، سثَدیَصایذ گلیىَصیذّبی اػ HPLCثشي آًْب پَدس ؿذُ ٍ ػکغ ثب اػتفبدُ اص  خَاٌّذ ؿذ.

 اًذاصُ گیشی خَاّذ ؿذ. GC/MSاداهِ همذاس اػتَیَل ػٌتض ؿذُ دس ثشي خبلق ػبصی ؿذُ ٍ همذاس ٍ خلَف آى ثب اػتفبدُ اص 

After inoculation of Stevia with bacteria and fungi, the plant will grow until finishing the 

vegetative phase and will harvest before flowering stage. The plant leaves will dry and powdered for 

further analysis. The SVglys content and compositions (stevioside, reb A, reb C, Dulcoside A) will assay 

according to our previous method (Karimi et al. 2145) in the faculty of agriculture at the University of 

Pisa, Italy. The SVglys yield (SVglys production in plant leaves) will be calculated. Therafter, the steviol 

will be purified and its quantity will be determined using GC/MS. 

 :كفبت هَسد اًذاصُ گیشی دس ایي عششػبیش 

The following traits will be also assessed: 

Plant growth characteristics, including: plant height (cm), fresh weight of stem and leaf (g/plant), 

dry weight of stem and leaf (g/plant), leaf area index (%), lateral shoots, leaf area (cm
2
), flower induction 

period (day after planting). 

The mivrorganism population in the stevia tissue will be counted and then the microorganism growth 

inside the stevia tissue will be calculated. 

Fresh shoot dry weight the endophyte benefit (%) and Endophytes dependency will calculated as 

below (Waqas et al. 2142): 
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 تَضیطبت:

اگشزـِ  گیـشد.   پظٍّـي اػت وِ ػوذتبً دس خْت گؼتشؽ هشصّبی داًؾ ثذٍى دس ًظش گشفتي اػتفبدُ ػولي خبف ثشای وبسثشد آى اًدبم هـي  ،ـ عشش ثٌیبدی
 هوىي اػت ایي وبسثشد دس آیٌذُ تؼشیف ؿَد.
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 ؿَد ٍ غبلجبً خٌجِ تدشثي داسد. ػتفبدُ ػولي خبف ثشای ًتبیح ضبكل اص آى دس ًظش گشفتِ هيپظٍّـي اػت وِ ا ،ـ عشش وبسثشدی
 

 ـ ػبیش تَضیطبت لاصم:4
 ًدبم عششـ دلایل ضشٍست ٍ تَخیِ ا4ـ1

ػبهل هشي ٍ  افضایؾ ثي سٍیِ ثیوبسی دیبثت دس وـَس ثبػث ایدبد ًگشاًي دس ثیي خَاهغ خْبًي ؿذُ اػت ثِ عَسی وِ ثیوبسی دیبثت سا ّفتویت

دػتیبثي ثِ یه سطین غزایي اهي ٍ هغلَة هي تَاًذ ثبػث هْبس ؿذى تـذیذ دیبثت دس دًیـب ؿـَد. یىـي اص سٍؽ ّـبی     هیش دس دًیب هي داًٌذ. ثِ ّویي خبعش 

دس ثـِ ًـبم گلیىَصیـذّبی اػـتَیب دس      هٌبػت اػتفبدُ اص ؿیشیي وٌٌذُ ّبی عجیؼي اػت ٍ دس ایي ساػتب گیبُ اػتَیب ثؼیبس هؼتؼذ هي ثبؿذ. اػتَیب تشویجـبتي سا 

ثشاثش ؿیشیٌتش اص لٌذ هؼوَلي ثَدُ اهب خزة ثذى ًوي ؿَد ثِ ّویي خبط ّیر گًَِ خغشی ثـشای تغییـش همـذاس گلـَوض      400ثشگْبیؾ تَلیذ هي وٌذ وِ ضذٍد 

صدیبد تشویجبت هزوَس دس ثشي اػتَیب سا ثبػث ؿَد هي تَاًـذ  خَى )ثیوبسی دیبثت( ًذاسد. اص لطبػ وـبٍسصی، ّشگًَِ ػولیبت صساػي ٍ فیضیَلَطیىي وِ ثتَاًذ ا

    َ ل ثـِ لطـبػ   ثِ اهٌیت غزایي ووه وٌذ. یىي اص ایي ساّىبسّب اػتفبدُ اص هیىشٍاسگبًیؼن ّبی هَلذ خیجشلیي اػت زشا وـِ خیجـشلیي ٍ گلیىَصیـذّبی اػـتَی

 اًذٍفیت ثشای تطشیه هتبثَلیت ّبی اػتَیب اػتفبدُ خَاّذ ؿذ. ثیَػٌتضی داسای یه هٌـب ّؼتٌذ. دس ایي تطمیك اص لبسذ ّب ٍ ثبوتشی ّبی

 
The increasing rate of diabetes has caused some concern among the world's societies because the 

diabetes is considered to be the seventh cause of death in the world. According to this, it seems that 

achieving a safe and desirable diet can help prevent diabetes from escalating in the world. The use of the 

natural sweeteners is one of the ways for control of diabetes and regarding to this, Stevia (Stevia 

rebaudiana Bertoni) is candidate plant. Stevia produces some sweet compounds named steviol glycosides 

which are 400 times sweeter that sucrose, while did not absorb by the human body. So, these compounds 

do not change the blood glucose concentration. In agricultural aspect, any cropping and physiological 

manipulation enabling to produce more steviol glycosides in stevia can help food safety in the world. It 

seems that the use of the microorganism producing gibberrelin could be a reasonable method because the 

gibberrellins are produced from a shared biosynthesis pathway with steviol glycosides. In this research, 

the endophyte microbes will be used to induce the stevia for more steviol glycosides in their leaves.  

 
فشاّن ؿذى ؿشیٌي وٌٌذُ ّبی عجیؼي ثشای ثیوبساى   ثبؿذ؟ ـ ًتبیح عشش پبػخگَی وذاهیه اص ًیبصّبی ػلوي ـ كٌؼتي خبهؼِ هي4ـ 2

 دیبثتي
 
 تَاًٌذ اص ًتبیح عشش اػتفبدُ ًوبیٌذ؟ )دس كَست ًیبص تَضیص دّیذ( ـ زِ هؤػؼبتي هي4ـ 3

 ٍ وبسخبًِ ّبی كٌؼت غزایيؿشوت ّبی وـبٍسصی، داًـگبّْب، وبسخبًِ ّبی داسٍػبصی 
 
 ـ ػبثمِ ػلوي عشش ٍ پظٍّـْبی اًدبم ؿذُ ثب روش هأخز ثِ ٍیظُ دس ایشاى؟4ـ4

Stevia (Stevia rebaudiana Bertoni) is a perennial plant belongs to Astraceae family. Stevia is 

found as growing wild in the Paraguay (Katayama et al. 4326, Sumida 4368). Stevia produces some 

high sweet compounds well-known as steviol glycosides (SVglys) in its leaves. Several types of SVglys 

are produced in Stevia leaves which are included: Steviolmonoside, Steviolbioside, Stevioside, 

Rebaudioside A, C, F and Dulcoside A. Among SVglys compositions, Stev and Reb A are most important 
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which commercially are produced from stevia leaves. The Stev quantitatively is the highest SVglys, while 

Reb A is sweeter than other SVglys (Sharma et al. 2113).  

The SVglys are sweeter than sucrose and have been approved for use as sweeteners in many 

countries, including the USA, Canada, Australia, New Zealand, China, Japan, and South Korea as well as 

Europe. In the past decades, the SVglys consumption trend has been sharply increased in the world 

(Singh and Rao 2115). The SVglys is the natural herbal sweetener with no calories and is over 411-911 

times sweeter than table sugar (Goyal and Goyal 2141) which can be used for diabetic patients. The 

positive effect of stevioside in reducing the glucose levels in type 2 diabetic patients has been reported 

(Gregersen et al. 2111). 

The SVglys are diterpene compounds and are produced in the shared biosynthesis pathway with 

gibberellins (Brandle and Telmer 2112). The divergence between SVglys and gibberellin is begun from 

(-)-kaurenoic acid and is dependent on the hydroxylation site of (-)-kaurenoic acid. The hydroxylation of 

(-)-kaurenoic acid at C-2 position gives GAs  (Hedden and Kamiya 4332), while hydroxylation at C-49 

position results in the steviol production  (Kim et al. 4336). GAs formation is started with GA42 

production (Pimenta Lange and Lange 2116)  and thereafter several types of GAs are produced. In 

another branch, the glucose units are transferred to steviol by several glycosiltransferases (UGTase), 

which result in various SVglys, dependent on bond type and glucose unit numbers (Shibata et al. 4335). 

The SVglys are transported to vacuoles and may accumulate up to 212 of the leaf dry matter, dependent 

on many factors (Starratt et al. 2112).  

Endophytic microorganisms are bacteria or fungi that live inside plant tissues at any moment of 

their life cycle, without causing damage or disease symptoms to their hosts (Schulz and Boyle 2115). 

Endophytes seem promising to increase crop yields, remove contaminants, inhibit pathogens, and produce 

fixed nitrogen or novel substances (Rosenblueth and Martínez-Romero 2116). Endophytes can produce 

some secondary metabolites such as phytohormones which could be useful for plants (Merzaeva and 

Shirokikh 2141, Waqas et al. 2142). Phytohormones play vital roles in the plant life. Gibberellin is one 

of the main phytohormones. Gibberellins are a large class of phytohormanes which can have many 

actions in the plants. The main biological effects of gibberellins are included: cell division, induction of 

seed germination, stimulation of florescence and activation of amylolytic enzymes (Hedden and Thomas 

2146, Paleg 4365, Pharis and King 4385). Naturally, gibberellins are produced in the bacteria and 

fungi as well as in plants. The gibberellins hormone can regulate the plant lives and those responses to 

environmental variables (Cohen et al. 2113, Khan et al. 2145). There are many evidences showing that 
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endophytes are capable to produce gibberellins and gibberellins-like substances (Ahmad et al. 2141, 

Hamayun et al. 2113b, Khan et al. 2142a, Khan et al. 2144, Khan and Lee 2149, Khan et al. 2142b, 

Khan et al. 2141a, Khan et al. 2141b, Piccoli et al. 2144, Waqas et al. 2142).  

Plant endophytic fungi are defined as the fungi which spend the whole or part of their lifecycle 

colonizing inter and/or intra-cellularly inside the healthy tissues of the host plants, typically causing no 

apparent symptoms of disease. They are important components of plant micro-ecosystems (Rodriguez et 

al. 2113, Zhang et al. 2116, Zhao et al. 2144). There are fungi that can improve the plant growth and 

are called plant growth-promoting fungi (PGPF). Some studies have shown that fungi are capable to 

produce gibberellins-like substance, which could be a phytohormone potential especially for plants. 

Regarding to this, it has been observed that Cladosporium sphaerospermum IJL12 (Hamayun et al. 

2113a), Aspergillus fumigates (Hamayun et al. 2113b) are able to produce gibberellins compounds. In a 

research, it was found that some of the fungi such as Fusarium oxysporum, Aspergilus flavus, Aspergillus 

niger and Penicillium funiculosum were capable to produce gibberllins compound (Hasan 2112). It has 

been also reported that endophytic Chaetomium globosum produced various physiologically active and 

inactive GAs in its culture medium (Khan et al. 2142b).  

Many fungal endophytes have been reported to either secrete GAs in their culture medium or have 

an active GAs biosynthesis pathway. These include Aspergillus fumigatus (Khan et al. 2144), Fusarium 

fujikuroi (Khan et al. 2142b), Penicillium funiculosum (Khan and Lee 2149), Penicillium citrinum 

(Khan and Lee 2149). It has also been reported that Paecilomyces formosus was able to produce 

gibberellins-like substance (Khan et al. 2142a). Gibberrellin production by Chaetomium globosum has 

been reported (Khan et al. 2142b). 

The bacteria promoting plant growth, that is PGPB (Plant Growth-Promoting Bacteria) (Bashan 

and Holguin 4338), include those that are free-living, those that form specific symbiotic relationships 

with plants (e.g., Rhizobia spp. and Frankia spp.), bacterial endophytes that can colonize some or a 

portion of a plant’s interior tissues, and cyanobacteria (Glick 2142). The plants can positively affect by  

PGPB through increase the  plant tolerance to stress, modification of root development and rhizosphere, 

mineral nutrition improvement, and suppression of soil diseases (Glick et al. 4333). The bacterial 

positive effect can be mentioned as include nitrogen fixation, phosphate solubilization, iron sequestration, 

synthesis of phytohormones, modulation of plant ethylene levels, and control of phytopathogenic 

microorganisms (Gamalero and Glick 2144).  
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There are many scientific reports demonstrating that bacteria can produce gibberellins-like 

substances. The gibberellins-like substances producing by bacteria has been reported in the Rhizobium 

(Williams and De Mallorca 4382). One of the first report relating to gibberellin presence in the bacteria 

was by Atzorn et al. (Atzorn et al. 4388) who demonstrated the presence of GA4and GA21, GA in 

gnotobiotic cultures of Rhizobium meliloti. The effect of three bacteria species (Bacillus cereus, Bacillus 

macroides and Bacillus pumilus) on red pepper has been evaluated and the beneficial effect of these 

bacteria was observed. The positive effects of these bacteria were attributed to GAs (GA5, GA8, GA91, 

GA11, and GA59) production of red pepper (Joo et al. 2111). It has been reported that Arthrobacter 

giacomelloi and Azospirillum brasilense formed greater amounts of gibberellins than control treatment 

(Cacciari et al. 4383). Four GAs (GA4, GA9, GA1, and GA21) from Bacillus licheniformis and Bacillus 

pumilus have been identified (MacMillan 2114). It has been also reported that inoculation with Bacillus 

licheniformis and B. pumilus enhanced growth of Pinus pinea plants, presumably by bacterial gibberellin 

production (Probanza et al. 2112). Gibberellin production by Acinetobacter calcoaceticus has been 

reported (Kang et al. 2113). 

Since endophytes are able to produce gibberellins and gibberellins-like substance, and gibberellins 

also are produced from a shared biosynthetic pathway with SVglys in Stevia, this research will be 

conducted to getting help from endophytes microorganism to strengthening the gibberellins and SVglys 

biosynthesis in Stevia. This technique will help stevia to produce more SVglys. 

 
آیب پیـٌْبد عشش پظٍّـي ضبضش استجبعي ثب پبیبى ًبهِ ّبی تطلیلات تىویلي وبسؿٌبػي اسؿذ/دوتشی وِ ثب ساٌّوبیي خٌبثؼبلي ـ 4ـ5

 خیش  ثلي اًدبم پزیشفتِ / دس ضبل اًدبم اػت داسد؟ 
 َعِ لغفبً هیضاى اًغجبق سا هـخق فشهبئیذ.ضوي روش ػٌَاى پبیبًٌبهِ ّبی هشث هثجت ثَدى پبػخ،دس كَست 
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 ـ صهبى ثٌذی5

 هبُ 12 هذت صهبى: 1396اػفٌذ  تبسیخ خبتوِ: 1395اػفٌذ  تبسیخ ؿشٍع: 12 هذت صهبى لاصم ثشای اخشای عشش )ثِ هبُ(: 
 خذٍل هشاضل اخشای پشٍطُ ٍ پیؾ ثیٌي صهبى ّش هشضلِ:

  

Literature and 

Proposal 

submitting 

Stevia 

cultivation 

Microorganis

m inoculation 

Stevia 

cropping 
Harvesting Metabolite analysis 

Final 

report 

Submit the results as an 

article in a validate journal 

February          

 March         

  April        

   May       

    June      

     June & July     

      August    

       September   

        October  

         November & December 

 

 . 
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 خیش      ثلي           ـ ثشای ایي عشش اص ػبصهبًْبی دیگش ًیض دسخَاػت اػتجبس ؿذُ اػت؟6
 دس كَست هثجت ثَدى خَاة لغفبً ًبم ػبصهبى، ًَع ٍ هیضاى ّوىبسی سا هشلَم فشهبیٌذ؟

 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 الضضوِ: ـ ّضیٌِ پشػٌلي پیؾ ثیٌي ؿذُ ثب روش هـخلبت وبهل، هیضاى اؿتغبل ٍ ضك7
 

 خوغ ول الضضوِ ثِ ػبػت ٍ ضك التطمیك ضك هیضاى ػبػت وبس  ًَع هؼئَلیت

   100 هؼئَلهدشی 

    خوغ  
 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 تَضیطبت:

   ـ ثش اػبع ضذاوثش تب هیضاى همشس دس آئیي ًبهِ هلَة ّیأت ٍصیشاى هَسد ػول دس داًـگبُ ٍ هؤػؼبت آهَصؽ ػبلي هطبػجِ ٍپشداخـت خَاّـذ
 ؿذ.
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)هَادی وِ دس ایشاى هَسد ًیبص  ؿَد خبسج وـَس خشیذاسی ثبیذ اص اػتجبس عشش اص داخل یب ـ فْشػت ٍػبئل ٍ هَاد هَسد ًیبص عشش وِ هي8
 :ي ثبؿذ(ه
 

 هَاد ًبم دػتگبُ/
ؿشوت داسًذُ ٍ یب 

 فشٍؿٌذُ
 وـَس
 ػبصًذُ

هلشفي یب 
 غیش هلشفي

آیب دس ایشاى 
 هَخَد اػت

 /همذاستؼذاد
لیوت سیبل یب 

 اسص
لیوت ول سیبل 

 یب اسص

دس زِ هشضلِ اص 
عشش هَسد ًیبص 

 اػت؟

 لبسذ ٍ ثبوتشی
 
 

هشوض ولىؼیَى 
ّبی  ؼنیىشٍاسگبًیه

 كٌؼتي

 ایشاى
 
 

 هلشفي
 
 

 ثلِ
 
 ثلِ

لبسذ ٍ  گًَِ 7
گًَِ  4

 ثبوتشی

15000000 
 سیبل
 

15000000 
 سیبل
 

 دس اثتذای عشش
 

 ٍ ثزس گیبّسِ اػتَیب
پظٍّـىذُ گیبّبى 

 داسٍیي

 ایشاى
 
 

 هلشفي
 
 

 گیبّسِ 500 ثلِ
10000000 

 سیبل
10000000 

 سیبل
 دس اثتذای عشش

لَاصم گلذاًي ٍ 
 بًِ ایيگلخ

 
 

 ایشاى
 هلشفي

 
  

5000000 
 سیبل

5000000 
 سیبل

 دس اثتذای عشش

هَاد ؿیویبیي ٍ 
 آصهبیـگبّي

     
30000000 

 سیبل
30000000 

 سیبل
دس ّوِ هشاضل 

 عشش

ّضیٌِ وبسگش ٍ ضول 
 ٍ ًمل

     
5000000 

 سیبل
5000000 

 سیبل
دس ّوِ هشاضل 

 عشش

      ّضیٌِ ّبی هتفشلِ
10000000 

 سیبل
10000000 

 سیبل
دس ّوِ هشاضل 

 عشش

 ثِ سیبل  85000000       ّبی ٍػبیل ٍ هَاد خوغ ّضیٌِ
 ثِ دلاس         ّبی ٍػبیل ٍ هَاد خوغ ّضیٌِ

 .جبؿذیه َسٍی 7500 ِیك ثشآٍسد اٍلخَاّذ ؿذ وِ عج يی( تبهبیتبلی)ا ضایداًگبُ پ یداًـىذُ وـبٍسص كیاص عش ضیآًبل يیدس ض بصیهَسد ً ضاتیٍ هَاد ٍ تدْ يـگبّیآصهب یضّبیآًبل ِیول

 

 تَضیطبت:
 ـ دس كَستیىِ ایي هَاد ٍ یب دػتگبُ دس ایشاى هَخَد ثبؿذ دلایل اًتخبة ًَع خبسخي سا روش ًوبییذ.

گیشی دس دػتشع ثبؿذ، دلایل خشیذ آًشا  خْت ثْشُ هشاوض تطمیمبتي داًـگبٍُ یب ّب ُ ىذـ دس كَستي وِ هَاد ٍ یب دػتگبّْب دس داًـ
 ـخق وٌیذ. ه
 
 
 

 پیؾ ثیٌي ّضیٌِ هؼبفشت داخل )دس كَست لضٍم(ـ 10
تؼذاد هؼبفشت دس هذت اخشای عشش ٍ هٌظَس  هملذ

 آى
 ّضیٌِ ثِ سیبل تؼذاد افشاد ًَع ٍػیلِ ًملیِ

  1 َّاپیوب 1 ایتبلیب

     سٍص دس داًـگبُ پیضا 40البهت ثِ هذت 

     

                  ّبی هؼبفشت خوغ ّضیٌِ
 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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 ّبی دیگش هشثَط ثِ عشش ـ ّضی11ٌِ
  سیبل       5000000    ّبی زبح ٍ تىثیش ـ ّضی11ٌِـ 1
  سیبل                        لاصمّبی تْیِ ًـشیبت ٍ وتت  ـ ّضی11ٌِـ 2
  سیبل                  10000000   ّب )لغفبً ًبم ثجشیذ( پیؾ ثیٌي ًـذُ ـ ػبیش ّضی11ٌِـ 3

 سیبل             15000000 شّبی دیگ خوغ ّضیٌِ
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 ـ ول اػتجبس عشش 12

 اسص سیبل ّب خوغ ّضیٌِ

   ّبی پشػٌلي  خوغ ّضیٌِ

  85000000 ّبی ٍػبیل ٍ هَاد  خوغ ّضیٌِ

   ّبی هؼبفشت   خوغ ّضیٌِ

  15000000 ّبی دیگش  خوغ ّضیٌِ

   ِّبی ػبلاً خوغ ّضیٌِ

 
  ِ ّـــــبی عـــــشش                                                           خوـــــغ وـــــل ّضیٌـــــ

 سیبل

 دلاس اسصی

 سیبلي
 سیبل          

 سیبل

 
 هجلغي وِ اص هٌبثغ دیگش ووه خَاّذ ؿذ ٍ ًطَُ هلشف آى:

اوشكذٌ كشبيرزي داوگـبٌ یيـسا یايتبليـب( تـبميه     از طريق د حيه آوبليس مًرد ويبز در آوبليسَبي آزمبيشگبَي ي مًاد ي تجُيساتكليٍ 

 .يًري ميببشذ 0077كٍ طبق برآيرد ايليٍ  خًاَذ شذ
 
 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 5/11/1395 تبسیخ:    اهضبء   دتجي وشیويه عشش: هؼئَل ًبم ٍ اهضبء هدشی

 تبسیخ:    اهضبء   هدتجي وشیوي )اٍل( عشش: هدشیًبم ٍ اهضبء  
 تبسیخ:    اهضبء   لَؿبًب آًدلیٌي ًبم ٍ اهضبء ّوىبس عشش:
 تبسیخ:    اهضبء   ػیلَیب تبٍاسیٌي ًبم ٍ اهضبء ّوىبس عشش:
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