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प्रस्तावना 

 

कें द्रीय रेशम उत्पादन अनुसंधान एवं प्रशशक्षण संस्थान, मैसूरु दशक्षण 

भारतीय राज्य ंएवं मध्य प्रदेश और महाराष्ट्र  में रेशम उत्पादन और उत्पादकता 

बढाने के उदे्दश्य से लगातार अनुसंधान कायय में लगा हुआ है । इस संस्थान ने 

शिछले छ: दशकय ंमें अनुसंधान व शवकास के के्षत्र में कई ययगदान शदए हैं यथा नई 

शहतूत उिजाशतयय,ं उन्नत रेशमकीट नस्य/ंसंकरय,ं उत्पादकता बढाने वाली 

तकनीकय ंऔर फसल संरक्षण प्रौद्ययशगशकयय ंका शवकास, श्रम-दक्षता की दृशष्ट् से  

के्षत्र एवं के्षते्रतर गशतशवशधयय ंकय सुकर एवं सुगम बनाने हेतु कई उिकरण और 

मशीनरी की िररकल्पना आशद । रेशम उत्पादन के्षत्र में शाशमल कशमययय ंके क्षमता 

शनमायण िर भी संस्थान का ध्यान कें शद्रत है । संस्थान और इसके संबद्ध इकाइयय ंद्वारा आययशजत शवस्तार संचार काययक्रमय ंके माध्यम से 

प्रययगशालाओ ंमें शवकशसत प्रौद्ययशगशकयय ंका प्रचार-प्रसार शकया जा रहा हैं। इससे शकसानय ंकय रेशम उत्पादन प्रौद्ययशगशकयय ंकय अिनाने में 

काफी मदद शमली है और इसके िररणामस्वरूि देश में शद्वप्रज कयसा उत्पादन में ियायप्त वृद्धद्ध हुई है। आंध्र प्रदेश, कनायटक, मध्य प्रदेश, 

महाराष्ट्र , तशमलनाडु और तेलंगाना राज्य ंमें कें रेअप्रसं-मैसूर द्वारा चलाए जा रहे कें द्रीय रेशम बयडय के समूह संवधयन काययक्रम की देन महत्विूणय 

है । इन राज्य ंमें शिछले कुछ वर्षों में हय रहे बेहतर शद्वप्रज उत्पादन इसकी सबूत है । 

संस्थान द्वारा अनुसंधान व शवकास िररययजनाओ ंके माध्यम से शवकशसत तीन एफटीिीईिीसी टर ान्सजेशनक शहतूत वंशय ंने बेहतर वायु 

शवशनमय प्राचल, बेहतर ियर्षण द्धस्थशत एवं अजैशवक तनाव सशहषु्णता दशायई । हाइडर यिॉशनक और मृदा संवधयन प्रणाली से शहतूत उगाने हेतु 

ियर्षण शवलयन कय मानकीकृत शकया गया । पू्यिे से काइशटन शनकालने हेतु आशयशधत रासायशनक शनष्कर्षयण प्रौद्ययशगकी/प्रयटयकॉल शवकशसत 

शकया गया और कयसे से सेररशसन और फाइब्रयइन प्रयटीन शनष्कर्षयण शक्रयाशवशध कय मानकीकृत शकया गया । आद्धिकी जीव शवज्ञान प्रययगशाला 

ने शद्वप्रज रेशमकीट नस्य ंमें िाराक्वाट/ओक्सीकारी सशहषु्णता से संबद्ध उत्तरजीशवता से जुडे थैययरेडयद्धक्सन िेरयद्धक्सडेस जीन में एस एन िी 

कय िहचाना । रेशमकीट रयग शवज्ञान प्रययगशाला ने रेशमकीटय ंव िीडकय ंऔर उनके प्रबंधन िर एक वेब िृष्ठ शवकशसत शकया गया । बी एम 

एन िी वी प्रबंधन हेतु डेक्लाटासशवर कय प्रभावशाली डर ग के रूि में िहचाना गया । सूक्ष्म जीवाणुओ ंसे उत्पन्न खतरे कय शनयंत्रण में रखने के 

शलए संस्थान द्वारा िेशब्रन रयग की शनगरानी की जा रही है। संस्थान ने रेशमकीट पू्यिा के शलंग वगीकरण के शलए एक उिकरण का 

सफलतािूवयक शवकास और प्रदशयन शकया जय रेशमकीट अंड उत्पादन एककय ंके शलए उिययगी हयगा।  

सीिीिी की सफल गशतशवशधयय ंके िररणामस्वरूि 26 मेगा क्लस्टरय ंके माध्यम से 5832.82 मीशटरक टन शद्वप्रज (बाइवयल्टाइन) कचे्च 

रेशम का ररकॉडय उत्पादन हुआ । इस अवशध के दौरान शकसानय/ंचाकीकें  की सफलता की गाथा का शचत्रण करने वाली “सेरीकल्चर सके्सस 

स्टयरीज़” िुस्तक का खंड 3 प्रकाशशत शकया गया । संस्थान ने शकसानय,ं अशधकाररयय,ं उद्यशमयय,ं शयधकतायओ ंऔर रयजगार के इचु्छक सशहत 

2618 अभ्यशथययय ंकय प्रशशशक्षत शकया और कें रेअप्रसं, मैसूरु के वैज्ञाशनकय ंके मागयदशयन में 96 छात्रय ंकय अिनी स्तातकयत्तर उिाशध िाठ्यचयाय 

के क्रम में अिनी िररययजना/इंटनयशशि करने की सुशवधा भी प्रदान की। "मूल्य वशधयत उि-उत्पादय ं के उत्पादन के शलए से्पन्ट रेशमकीट 

शलभय ंके उिययग की प्रशक्रया" िर अशभनवकरण हेतु िेटेंट सं. 365781 आबंशटत करते हुए एक िेटेंट की स्वीकृशत प्राप्त हुई । 

संस्थान ने रेशम उद्ययग कय सुदृढ बनाने, चाकीकें  उद्यशमयय,ं छात्रय ंऔर शहतधारकय ंकय समथयन देने तथा रेशम उत्पादन से जुड़े शकसानय ं

की आशथयक द्धस्थशत में सुधार हेतु अशधक सरल और प्रभावी तकनीकय ंकय शवकशसत करने के उदे्दश्य से कई िररययजनाओ ंएवं काययक्रमय ंका 

प्रस्ताव शकया हैं । 
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Foreword 

 

The Central Sericultural Research and Training Institute, Mysuru has been incessantly pursuing 

research aimed at enhancing the production and productivity of silk in the South Indian states and the states 

of Madhya Pradesh and Maharashtra. The institute in its existence for the last six decades have come out with 

many new mulberry varieties, silkworm breeds/hybrids, productivity enhancing and crop protection 

technologies, ergonomically designed equipment and machinery for manpower saving and ease of work in 

the on farm and off farm activities. The institute also is a centre focusing on capacity building development of 

personnel involved in the sericulture field. The extension communication programmes organized by the 

institute and its nested units have been disseminating technologies developed in the laboratories. This has 

tremendously helped the farmers in imbibing the sericulture technologies and resulting in the increased 

bivoltine cocoon production in the country. The Cluster Promotion Programme of Central Silk Board, piloted 

by CSRTI-Mysuru in the states of Andhra Pradesh, Karnataka, Madhya Pradesh, Maharashtra, Tamil Nadu and 

Telangana has paid rich dividends, which is evident from the improved bivoltine production in these states 

over the last few years. 

Through R&D projects and programmes the institute has developed three FtPEPC transgenic mulberry 

lines with better gas exchange parameters, three co-expressing transgenic mulberry lines with better 

tolerance to drought, salinity and oxidative stresses. A formulation of Nutrient solution for growing mulberry 

under hydroponic and sand culture system was also standardised. The Institute has developed a modified 

chemical chitin extraction protocol from pupae and standardized extraction procedures of sericin and fibroin 

proteins from cocoon. The molecular biology lab has identified SNPs in Thioredoxin peroxidase gene (Tpx) 

linked to longevity associated with Paraquat/Oxidative stress tolerance in bivoltine silkworm breeds. The 

Silkworm Pathology lab has developed a web page with information on silkworm diseases & pests and their 

management. The lab also identified Declatasvir as a potential drug for the management of BmNPV. Pebrine 

disease monitoring is being carried out by the institute to keep the threat posed by the microsporidian under 

check. The Institute has successfully developed and demonstrated an equipment for gender classification of 

silkworm pupa which will be beneficial for the silkworm egg production units.  

The successful CPP activities has resulted in the record production of 5832.82 MT bivoltine raw silk 

through 26 mega clusters. Sericulture Success stories Vol. 3 with success saga of farmers/CRC was published 

during the period. The institute trained 2618 personnel, including farmers, officials, entrepreneurs, 

researchers and employment seekers and also facilitated 96 students to carry out their project/internship as 

part of their Masters Degree under the guide ship of CSRTI Scientists. One patent granted with Patent 

No.365781 for the innovation “Process for the utilization of spent silkworm moths for producing value added 

by-products”. 

The institute has proposed projects and programmes aiming to develop more simple and effective 

technologies for higher productivity to help the sericulture industry to be more productive and act as a strong 

support to the stake holders including farmers, CRC entrepreneurs, students, etc. and also for uplifting the 

economic condition of Sericulture farmers.  
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के रे अ प्र सं, मैसूरु के बारे में 

कें द्रीय रेशम उत् पादि अिुसंधाि एवं प्रनशक्षण संस् थाि, मैसूरु की स्थापिा कें द्रीय रेशम बोडि , वस् र मंरालय, भारत सरकार के नियंरण 

में वषि 1961 में सविप्रथम चन् िपट्टणा में नकया गया और बाद में 1963 में इसे मैसूरु स् थािांतररत नकया गया । प्रनशक्षण घटक को सस्ट‍ मनलत 

करिे के बाद इस संस् थाि का वषि 1965 में कें द्रीय रेशि उत् पादन अनुसंधान एवं प्रमशक्षण संस् थान, िैसूरु (कें  रे अ प्र सं) के रूप में 

पुििािमकरण नकया गया । यह संस् थाि देश में रेशम उद्योग के नवकास के नलए नपछले 60 सालो ंसे अिवरत सेवाएं समनपित कर रहा है ।आज 

यह संस् थाि अिुभवी वैज्ञानिको,ं समस् त आधुनिक सुनवधाओ ंएवं अवसंरचिायुक् त रेशम उत् पादि अिुसंधाि के उत् कृष् ट प्रमुख संस् थाि के रूप 

में नवख् यात है । कें रेअप्रसं, मैसूरु उच् च अध् ययि एवं उन् ित प्रनशक्षण कें द्र के रूप में मान् यता प्राप् त है । यह संस् थाि किािटक, आंध्रप्रदेश, 

तनमलिाडु, तेलंगािा, केरल, महाराष् टर  एवं मध् यप्रदेश में शहतूत रेशम उद्योग के के्षर में अिुसंधाि एवं नवकास संबंधी समग्र आवश् यकताओ ं

की पूनति करता है। अभी तक इस संस्थाि िे रेशम उत् पादि प्रौद्योनगकी के नवनभन् ि पहलुओ ंमें 800 नवदेनशयो ंसनहत करीब 53,000 व्यस्टियो ं

को प्रनशनक्षत नकया है । यह संस् थाि अिुसंधाि, प्रनशक्षण एवं नवस् तारण कायि संचानलत करिे के अलावा राष् टर ीय एवं अंतरािष् टर ीय अनभकरणो ं

को परामशि एवं सलाहकारी सेवाऍं भी प्रदाि करता है ।  

दृष्‍ ट 

ग्रामीण नवकास एवं उन्नयि हेतु रेशम संवधिि में अिुसंधाि एवं नवकास संबंधी सेवाएं प्रदाि करिे वाले आदशि संगठि के रूप में कायि 

करिे के अलावा नवशेषकर उष्णकनटबंधीय देशो ंको ध्याि में रखते हुए देशी और वैनिक स्तर पर मािव संसाधि का सृजि ।  

ल्क्ष्य 

 उत्पादि लागत कम करिे के साथ-साथ उत्पादकता एवं गुणवत्ता मे वृस्टि । 

 संसाधि की प्रभावी उपयोनगता हेतु पयािवरण अिुकूल और गरीबो ंएवं मनहलाओ ंकी नहतैषी पररयोजिाएं नवकनसत करिा । 

 नहतधारको ंकी सामानजक -आनथिक स्टस्थनत में सुधार हेतु कम लागत वाली िई प्रौद्योनगनकयां नवकनसत करिा । 

 गुणवत्तापूणि रेशम के उत्पादि में वृस्टि हेतु के्षर में प्रभावी प्रौद्योनगनकयां नवकनसत करके उन्हें लोकनप्रय बिािा । 

 हर िहलू से समं्बशधत मानव-संसाधन के शवकास हेतु गशतशवशधयां संचाशलत करना । 

अमधदेश 

 नवनभन्न कृनष-जलवायु स्टस्थनतयो/ंके्षरो ंके नलए उनचत शहतूती रेशम उत्पादि प्रौद्योनगनकयां नवकनसत करिा । 

 नवनभन्न नवषयो ंपर आधारभूत एवं अिुप्रयुि अिुसंधाि संचानलत करिा तानक उपयुि प्रौद्योनगनकयां नवकनसत की जा सके । 

 नसि प्रौद्योनगनकयो ंको के्षर स्तर पर अपिाए जािे की क्षमता की जांच व सत्यापि करिा । 

 नवकनसत प्रौद्योनगनकयो ंका के्षर स्तर पर प्रारंनभक प्रदशिि । 

 मािव संसाधि नवकास एवं प्रनशक्षण कायिक्रम का संचालि ।  

 शहतूत रेशम उत्पादि से संबंनधत कीटपालि उपस्कर, मशीि, उत्पाद एवं कें रेबो के संस्थािो ंमें नवकनसत या अन्य एजेंनसयो ंद्वारा 

रेफर नकए गए प्रौद्योनगनकयो ंके परीक्षण कें द्र के रूप में कायि करिा । 

 सहयोगात्मक अिुसंधाि एवं प्रौद्योनगकी स्थािांतरण हेतु राज्य सरकारो ,ं सै्वस्टिक संगठिो,ं गैर सरकारी संगठिो,ं नविनवद्यालयो ंऔर 

अन्य राष्ट्र ीय संस्थािो ंसे समन् वयि करिा ।  

संगठनात्मक रचना 

कें द्रीय रेशम उत्पादि अिुसंधाि एवं प्रनशक्षण संस् थाि, मैसूरु, देश में रेशम उत् पादि अिुसंधाि नवकास कायि में लगा हुआ सबसे बडा 

और अनधक वैनवध् यपूणि संस् थाि है जो कृनष इंजीनियरो,ं समाजशास्टस् रयो ंएवं अथिशास्टस् रयो ंसनहत करीब 80 वैज्ञानिको ंसे समनथित है । ये कानमिक 

किािटक, तनमलिाडु, आंध्रप्रदेश, तेलंगािा, केरल, महाराष् टर  और मध् यप्रदेश राज यो ंके मुख् य संस् थािो ंऔर संबि एकको ंके माध् यम से समुनचत 

प्रौद्यौ ौ्नगनकयो ंके नवकास और उिके स् थािांतरण हेतु समन् वय से कायि कर रहे हैं । अिुसंधाि व नवकास कायिकलाप और प्रौद्योनगकी नवकास 

कायि चार प्रमुख प्रभागो ंयथा परपोषी पादप उत्पादि एवं संरक्षण, रेशमकीट उत्पादि एवं संरक्षण, नवस् तार एवं प्रनशक्षण के नवनभन् ि अिुभागो ं
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में नकए जा रहे हैं । कें  रे अ प्र सं, मैसूरु अनधदेशात् मक कायि निपटािे हेतु कई योग् य तकिीकी एवं प्रशासनिक कमिचाररयो ंकी सेवा का भी 

उपयोग करता है । योजिा, अिुवीक्षण, समन् वयि एवं मूल यांकि कक्ष की सहायता से निदेशक, संस् थाि और इसके संबि एकको ंके अिुसंधाि 

व नवकास कायिकलापो ंकी प्रगनत का अिुवीक्षण करते हैं । पी-4 मूल बीज फामि, हासि एवं उप रेशमकीट प्रजिि कें द्र, कूिूर यथाक्रम 

प्रजिक िॉक एवं का प्रजिि िॉक का अिुरक्षण करते हुए रेशमकीट प्रजिि कायिक्रमो ंमें समथिि दे रहे हैं । संस्थाि को पीपीवी व 

एफआरए, िई नदल्ली द्वारा शहतूत उपजानतयो ं के िोड ल कें द्र के रूप में मान्यता प्राप्त हुई है । संस्थाि द्वारा नियनमत रूप से पुस्तकें , 

बुले्लनटि, पुस्टस्तकाएं एवं तकिीकी पै‍फलेट और रेशम उत् पादि नवज्ञाि पर दस् तावेजी सानहत् य सेररडॉक प्रकानशत नकए जा रहे हैं ।  

मवस् िार कायय-िंत्र 

प्रयोगशाला उपलस्ट‍ धयो ंके मान् यकरण एवं उन् हें के्षर में प्रभावी ढंग से स् थािांतररत करिे को सुगम बिािे हेतु इस संस् थाि के तीि स् तरीय 

नवस् तारण कायि-तंर हैं - के्षरीय रेशम उत् पादि अिुसंधाि कें द्र (के्ष रे अ कें ), अिुसंधाि नवस् तारण कें द्र (अ नव कें ) और उप एकक । दनक्षणी 

राज यो ं के मुख् य रेशम उत् पादि अंचलो ंमें स्टस् थत के्षरीय रेशम उत् पादि अिुसंधाि कें द्र के्षर नवशेष के अिुकूल और प्रायोनगक अिुसंधाि 

संचानलत करते हैं । कृषको ंको प्रनशनक्षत करिे और बुनियादी स्तर पर नवस्तार सेवाएं उपलब्ध करािे के अनतररक् त के्षरीय आवश् यकताओ ंके 

नलए उपयुक् त प्रौद्योनगनकयो ंकी नसफाररश करिे हेतु प्रौद्योनगकी परीक्षण नकया जाता है । लाभानथियो ंको प्रौद्योनगकी का स् थािांतरण करिा 

और उिकी सहायता के नलए सभी प्रौद्योनगक निवेश देिे का उत् तरदानयत् व अिुसंधाि नवस् तारण कें द्र एवं उप-एकको ंका है । महाराष् टर  एवं 

मध् यप्रदेश के साथ दनक्षण राज यो ंमें भी नद्वप्रज रेशम उत् पादि को बढाा़वा देिे हेतु कें  रे अ प्र सं, मैसूरु, समूह संवधिि कायिक्रम (सीपीपी) और 

सं ग्रा सं का (आई.वी.एल.पी) कें द्रो ंका समन् वयि करता है । राज्य रेशम उत् पादि नवभागो ंके पदधाररयो ंके समन् वयि से संबंनधत राज्यो ंमें 

प्रौद्योनगनकयो ंका प्रभावी स् थािांतरण नकया जाता है । 

प्रमशक्षण कें द्र 

इस संस् थाि को उष् णकनटबंधीय रेशम उत् पादि के के्षर में प्रनशनक्षत मािव संसाधि नवकनसत करिे हेतु अग्रगामी कें द्र के रूप में मान् यता 

प्राप् त है । यह राष् टर ीय एवं अंतरािष् टर ीय स् तर पर उष् णकनटबंधीय रेशम उत् पादि में प्रनशक्षण देता है । यह संस् थाि रेशम उत् पादि प्रौद्योनगकी एवं 

जैव सूचिा नवज्ञाि में अिुसंधाि एवं रेशम उत् पादि में पीएच डी कायिक्रम संचानलत करिे हेतु मैसूर नवश् वनवद्यालय से संबि है । यह संस् थाि 

ग्रमीण गरीब लोगो,ं कमजोर वगों और मनहला रेशम उत् पादको ंके सामानजक-आनथिक नवकास के नलए और प्रौद्योनगक सशस्टिकरण हेतु जैव 

प्रौद्योनगकी नवभाग एवं नवज्ञाि व प्रौद्योनगकी नवभाग, भारत सरकार द्वारा प्रायोनजत नवनभन् ि प्रनशक्षण कायिक्रम संचानलत करते है। यह संस् थाि 

राज य रेशम उत् पादि नवभागो ं की मािव संसाधि नवकास आवश् यकताओ ं को पूरा करिे के अलावा जापाि अंतरािष् टर ीय सहकाररता 

अनभकरण(जाइका) और नवदेश मंरालय, भारत सरकार(आईटीईसी) जैसे संगठिो ंके माध्यम से अंतरािष्ट्र ीय छारो/ंकनमिको ंको रेशम उत् पादि 

प्रनशक्षण कायिक्रम संचानलत कर रहा है । प्रनशक्षण स् कंध में दृश् य-श्रव् य नशक्षण उपस् करो ंसे सुसस्टज जत कक्षाएँ और प्रनशक्षणानथियो ंको ठहरािे 

हेतु छारावास सुनवधाएँ उपल‍ ध हैं । 

अवसंरचना सुमवधाएँ 

 रेशम उत् पादि नवज्ञाि में उन् ित अिुसंधाि संचानलत करिे हेतु सुसस्टज जत प्रयोगशालाएँ, शहतूत बाग़ और कीटपालिगृह । 

 प्रौद्योनगकी मान् यकरण एवं नकसािो ंको प्रनशक्षण देिे हेतु बडे पैमािे पर कीटपालि गृह । 

 चॉकी कीटपालि कें द्र संकल पिा को बढावा देिे हेतु आदशि चॉकी कीटपालि कें द्र । 

 यंरो/ंउपस् करो ंकी अनभकल पिा एवं नवकास तथा मशीिो/ंउपस्करो ंकी संरचिा को समनथित करिे हेतु सभी सुनवधाओ ंसे युक् त रेशम 

उत् पादि अनभयांनरकी प्रभाग । 

 संबि एकको,ं रेशम उत् पादि नवभागो ंऔर अन् य संगठिो ंके साथ तेजी से संपे्रषण सुनिस्टश् चत करिे हेतु नवनडयो स‍ मेलि स् टुनडयो । 

 कंप् यूटर सेन् टर द्वारा लाि के माध् यम से नपं्रट / फाइल शेयर समथिि सनहत सभी को इन् टरिेट किेक् शि नदया जाता है । 

 पुस् तकालय सेवाएँ (11298 पुस् तकें , 8239 वैज्ञानिक पनरकाओ ंका बंध खंड, 5 अंतरािष्ट्र ीय इलेक्ट्र ॉनिक पनरकाएँ, 7 इंनडयि एलेक्ट्र ॉनिक 

पनरकाएं, 35 इंनडयि एवं अंतरािष्ट्र ीय पनरकाओ ंकी मुनद्रत प्रनतयां, 320 शोध पर, 55 पीएचडी प्रबंध; तकिीकी ररपोटि एवं सीडी रॉम 

डेटा बेस-एनग्रस । 
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ABOUT CSRTI-MYSURU 

The Central Sericultural Research and Training Institute (CSRTI), Mysuru was established under the 

aegis of Central Silk Board, Ministry of Textiles, Govt. of India. The institute started functioning at 

Channapattana in the year 1961 after taking over the Sericulture Research Institute of erstwhile Mysuru 

province and later was shifted to Mysuru in the year 1963. With the inclusion of training component, the 

Institute was renamed as Central Sericultural Research & Training Institute (CSRTI), in the year 1965. The 

Institute has completed 60 years of dedicated service for the development of sericulture industry in the 

country and has the distinction of being the premier institution for tropical sericultural research par 

excellence with modern facilities and infrastructure including experienced scientific and technical personnel. 

CSRTI-Mysuru is recognized as a center for higher learning and advanced training. It caters to the need of on 

farm mulberry sericulture sector in Karnataka, Andhra Pradesh, Tamil Nadu, Telangana, Kerala, Maharashtra 

and Madhya Pradesh. CSRTI-Mysuru has imparted training to more than 53,000 persons including 800 

foreign nationals in various aspects of sericulture technology. Besides conducting research, training and 

extension activities, the institute also offers consultancy and advisory services to national and international 

agencies. 

Vision  

To be a model organization for providing R&D services in sericulture for rural development and 

upliftment besides generation of human resources both at domestic and global level with special reference to 

tropical countries. 

Mission 

 To improve the productivity and quality of silk, besides reducing the cost of production  

 To generate pro-environment, pro-poor and pro-women technologies for effective resource utilization  

 To develop low cost innovative technologies for overall improvement of socio-economic condition of 

stakeholders  

 To promote and popularize the cutting edge technologies in the field to increase production base of 

quality silk. 

 To undertake Human Resource Development at all levels of operation  

Mandate 

 To develop mulberry sericultural technologies suitable to different agro-climatic conditions /zones.  

 To conduct basic and applied research in various disciplines leading to the development of  

 appropriate technologies  

 To test verify the proven technologies at field level for their adoptability 

 To conduct front-line demonstration of developed technologies in the field 

 To conduct human resource development and training programmes  

 To serve as a testing centre for mulberry sericulture related rearing equipments, machines, products 

and technologies evolved in CSB Institute or referred by other agencies  

 To coordinate with State Govts., Voluntary organisations NGOs, universities and other National 

institutes for collaborative research and technology transfer. 
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Organizational Setup 

CSRTI-Mysuru is the largest and most diversified institution engaged in sericulture R & D in the country, 

supported by 80 scientists of various disciplines including agricultural engineers, sociologists and 

economists. These personnel working in close coordination for the development of suitable technologies and 

its transfer through the main institute and its nested units in the states of Karnataka, Tamil Nadu, Andhra 

Pradesh, Telangana Kerala, Maharashtra and Madhya Pradesh. R & D activities and technology development 

are carried out in major divisions: Host Plant Production & Protection, Silkworm Production & Protection, 

Extension and Training. CSRTI-Mysuru has technical and administrative staff to undertake the mandated 

activities. The Director monitors the progress of R & D activities of Institute and nested units with the support 

of Planning, Monitoring, Coordination and Evaluation cell. The P4 BSF, Hassan and SSBS, Coonoor support in 

the silkworm breeding programmes by maintaining breeders stock. The institute is recognized as a nodal 

centre by PPV & FRA, New Delhi, for mulberry varieties.  Institute regularly publishes books, bulletins, leaflets 

and technical pamphlets helpful for the stake holders. The institute publishes Seridoc a half yearly 

compilation, presenting the research papers published in sericulutral science across the world. 

Extension Network 

CSRTI-Mysuru has a three-tier system of extension network: Regional Sericultural Research Stations 

(RSRS), Research Extension Centres (REC) and REC-Sub-Units to facilitate validation and transfer of 

laboratory findings effectively to the field. RSRSs are located in major sericultural zones of southern states to 

carryout region-specific adaptive and applied research. Technology trials are also conducted to suit the 

regional requirements besides providing training to farmers and grass root level extension services. RECs and 

sub-units share the major responsibility of technology transfer to the stake holders and also provide 

technological inputs and support services. CSRTI-Mysuru coordinates Cluster Promotion Programme (CPP) 

and IVLP programme for the promotion of bivoltine sericulture in Southern States and Maharashtra and 

Madhya Pradesh. Effective transfer of technologies is undertaken in close coordination with officials of 

Department of Sericulture of respective states. 

Training Centre 

CSRTI-Mysuru is recognized as flagship centre for generation of trained human resource in tropical 

sericulture at national and international level. The institute also conducts training programmes sponsored by 

DBT, DST and Ministry of Textiles (Govt. of India) for socio-economic and technological empowerment of 

sericulturists. Besides catering to the HRD needs of the state departments of sericulture in the country, CSRTI-

Mysuru also conducts sericulture training programmes for international candidates through various 

organizations such as JICA and Ministry of External Affairs, Govt. of India (ITEC). The training hub houses 

well-equipped classrooms with hostel facilities for the trainess. 

Infrastructure Facilities 

 Well-equipped laboratories, well maintained mulberry gardens and rearing houses to carry out 

advanced research  

 Large scale rearing houses for technology validation and farmers’ training  

 Model chawki rearing centre (CRC) to demonstrate the concept of CRC  

 Engineering Division with excellent facilities to support designing, development and fabrication of 

machines/equipments suitable for sericulture  
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 Video Conference facility ensure faster communication with nested units, DOSs and other organizations  

 Computer center provides internet connectivity to all through LAN with print/file share support  

 Library Services includes 11298 books; 8239 bound volumes of scientific journals; 5 Internationl 

Electronic journals; 7 Indian Electronic journals and 35 Indian & International print version journals; 

320 dissertations; 55 Ph.D. theses; technical reports and CD-ROM database-AGRIS.  

 

िुख्ांश 

परपोषी पादप 

 तीि एफटीपीईपीसी टर ान् सजेनिक शहतूत वंशो ं िे अन्य वन्य पौधो ंकी तुलिा में 60% के्षर क्षमता के अधीि बेहतर वायु नवनिमय 

प्राचल, बेहतर पोषण स्टस्थनत एवं अजैनवक तिाव सनहषु्णता दशािई ।  

 समाि अनभव्यस्टि वाले तीि टर ान् सजेनिक शहतूत वंशो ं(सीए एम वी 35, एस, एटी, एस एच एि 1 और एटी डी आर ई बी 2 ए) िे वन्य 

पौधो ंकी तुलिा में सूखा, लवणता एवं ओक्सीकारी तिाव दशािया ।  

 छ: शहतूत जीिप्ररूपो ंयथा डी 16, डी 21, डी 22, डी 23, डी 28 एवं डी 34 िे इष्ट्तम एवं उप इष्ट्तम स्टस्थनतयो ंमें मािक उपजानतयो ं

के समतुल्य पत्ती उपज, वृस्टि प्राचल,रेशमकीट निमोक प्राचल और काबिि आइसोटोप नवभेदि मूल्य दशािया ।  

 इष्ट्तम एवं उप इष्ट्तम स्टस्थनतयो ंमें नरगुनणत जीिप्ररूप क्रमश: टीआरआई-10, टीआरआई-8 टीआरआई-9 का निष्पादाि मािक 

उपजानतयो ंकी तुलिा में बेहतर रहा ।. 

 हाइडर ोपॉनिक और मृदा संवधिि प्रणाली से शहतूत उगािे हेतु पोषण नवलयि को मािकीकृत नकया गया ।  

 रेशम उत्पादि कृषको ंसे प्राप्त 536 मृदा प्रनतदशों का नवशे्लषण करके मृदा आधाररत उविरक की संसु्तनत की गई तानक मृदा उविरता 

एवं शहतूत पत्ती गुणवत्ता बढाया जा सके ।  

 िाइटर ोजि, फोस्फरस,सल्फर और नजंक उपयोग क्षमता परखिे हेतु 230 नवनवध जििद्रव्य प्रभेदो ंका लक्षणप्ररूपी (फीिोटाइनपक) 

मूल्यांकि नकया गया ।  

 52 प्रभेदो ंको तीि प्रनतकृनतयो ंमें डीयूएस परीक्षण भूखंड में पाला गया और 35 लक्षणो ंके नलए िमूिा जीिप्ररूपो ं(34) का डीयूएस 

अनभलक्षणि नकया गया । पांच एसएसआर नचह्नको ंके सहारे रेफरंस और कैं नडडेट उपजानतयो ंका अनभलक्षणि नकया गया ।  

 सहािा और वी-1 के बीच 17 माकि र बहुरूपी पाए गए और एमआर-2 और वी-1 के बीच पंद्रह बहुरूपी पाए गए। 

 मािनचरण जीवसंख्या के जीिोटाइप तैयार करिे हेतु शुि संकरो ं (मोरस मस्टिकौनलस × थाइलैंड मले) का पता लगािे हेतु 

पोनलमोनफि क एस एस आर को पहचािा गया । 

 किािटक, तनमलिाडु, आंध्र प्रदेश और तेलंगािा से प्राप्त मृदा प्रनतदशों से प्रनतरोधी जीवाणुओ ंएवं फफंूनदयो ंको पृथक नकया गया 

और यह पहचाि की गैइ नक ये सू्यडोमोिास एय्रोजेिोसा, बैनसल्लस सस्ट‍टल्लस और फफंूदी जैव नियंरण कारक टर ाइकोडेमाि 

हनजियािम है ।  

 टी.हनजियािम पृथककृत को 0.1, 0.2 & 0.3% सांद्रता में कोप्पर ओक्सीक्लोराइड और 0.1% सांद्रता में मैन् कोजेब के नवरुि प्रभावी 

पाया गया ।  

 एजीबी-8 शहतूत उपजानत से अल्प निवेशी स्टस्थनतयो ंअथाित 60% नसंचाई एवं उविरक अिुप्रयोग में अनधक पत्ती उपज की प्रास्टप्त दजि 

की गई । 

 एजीबी-8 शहतूत उपजानत में अल्प निवेशी स्टस्थनतयो ंके अधीि पयािप्त अनधक िाइटर ोजि उपयोग क्षमता (53.6%) दजि की गई उसके 

बाद यथाक्रम जी-4 (39.1%), वी-1 (36.7%) और एम एस जी-2 (27.7%) में अनधक मूल्य दजि नकया गया । 
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 जी 4, वी 1, मोरस मस्टिकौनलस, और जी 2 में उच्च प्राथनमक चयापचयज दजि नकया गया जबनक एम आर 2 और मैसूरु लोकल में 

निम्नतम चयापचयज पाया गया । 

 उच्च अनधत्वचीय मोम अंश युि 15 जीिप्ररूपो ंऔर अनधक रंध्र (िोमाटा) युि 12 जीिोटाइपो ंकी उच्च डबू्ल्ययूई प्राचल वाले 

शारीररक रूप से सक्षम जीिप्ररूपो ंके रूप में पहचािा की गई ।  

 शहतूत पनत्तयो ंमें एलसी-एमएस और एचआरएमएस द्वारा नद्वतीय चयापचयो ंका अनभलक्षणि नकया गया और 11 संयुिो ंको पहचािा 

गया ।  

 वषािनश्रत स्टस्थनतयो ं के अधीि 7 जीिप्ररूपो ं (एमआई-0006, एमआई-0504, एमआई-0753, एमआई-0285, एमआई-0577, 

एमआई-0028 और एमआई-0108) में भूतल उपरर जैव द्रव्यमाि (बायोमास)/प्रनत पौधा अनधक पाया गया । 

 

रेशिकीट 

 पू्यपे से काइनटि निकालिे हेतु आशोनधत रासायनिक निष्कषिण प्रौद्योनगकी/प्रोटोकॉल को मािकीकृत नकया गया ।  

 पू्यपा, निमोक और शल्ो ंसे सूक्ष्माणुओ ंको निकालिे हेतु सूक्ष्माणु निष्कषिण प्रौद्योनगकी को मािकीकृत नकया गया ।  

 कोसा से सेररनसि एवं फाइब्रोइि प्रोटीि निष्कषिण प्रनक्रया का मािकीकरण नकया गया  

 मूलमंडल (राइजोस्टस्फयर) और रेशमकीट के मध्यांर से चौदह 16 एस आर आर एि ए जीि अिुक्रमो ंको पृथक करके एि सी बी 

आई डेटाबेस में दजि नकया गया ।  

 रेशमकीट काइनटि और काइटोसि िे शुिता और नक्रिलीयता दशािई जबनक नश्रम्प अनक्रिलीय रहा । 

 रेशमकीट की नवनभन्न अवस्थाओ ंमें काइनटि की नक्रिलीयता में नभन्नता पाई गई । 

 नद्वप्रज रेशमकीट िस्ो ंमें पाराक्वाट/ओक्सीकारी सनहषु्णता से संबि उत्तरजीनवता से जुडे थैयोरेडोस्टक्सि पेरोस्टक्सडेस जीि में एस एि 

पी को पहचािा गया ।  

 अल्पायु पररपक्व सी एस आर 17 नद्वप्रज रेशमकीट िस् में थैयोरेडोस्टक्सि पेरोस्टक्सडेस जीि की नवलुस्टप्त पहली बार ररपोटि की गई ।  

 आर टी-पीसीआर नवशे्लषण और कॉपी संख्या में नवनभन्नता के आधार पर अिुपरनत से संबि जीिो ंको एम ए एस-1, एम ए एस-2, 

एम ए एस-3, एम ए एस- 4, एम ए एस- 5 और एम ए एस- 6 के रूप में पहचािा गया और पैतृक वंशो ंयथा एम वी 1 ओर एच बी 4 

तथा नवकनसत संकर वंशो ंके बीच सह-संबंध का नवशे्लषण नकया गया । 

 नबनलदेवालय के उन्नत पी एम-4 में मूल्यांकि करिे पर कोसा कवच में 12% कोसा कवच वजि में 8% और अंडजिि क्षमता में 5% 

वृस्टि पाई गई ।नबनलदेवालया में पानलत वंशो ंकी तुलिा में उपज/10000 लावे भी अनधक पाया गया ।  

 पीएम4×सीएसआर 2 की तुलिा में संकर िस् पीएम 4×सीएसआर 2 िे कोसा कवच में 7% उपज/100 रो मु च और कोसा कवच 

वजि में 4% वृस्टि दशािई । कोसा कवच प्रनतशत, औसति तंतु लंबाई, नटकाऊ तंतु लंबाई, धागाकरण क्षमता, रें नडट्टा, कच्चा रेशम 

प्रास्टप्त, कच्चा रेशम प्रनतशत, औसति आकार की डेनियर आनद प्राचलें भी परंपरागत संकर िस् की तुलिा में बेहतर पाए गए । 

 रेशमकीटो ंऔर उिके लक्षण एवं रेशमकीट पीड को ंऔर उिके प्रबंधि पर एक वेब पृष्ठ नवकनसत नकया गया नजसका नहतधारको ं

द्वारा उपयोग नकया जा सकता है । 

  इि नसनलको नवशे्लषण द्वारा पहचािे गए सात डर ग्स के नलए जैव आमापि संचानलत नकया गया और बी एम एि पी वी प्रबंधि हेतु 

डेक्लाटासनवर को प्रभावशाली डर ग पाया गया । 

 शहतूत और वन्या सेक्ट्र में एम-लैम्प प्रौद्योनगकी का मान्यकरण नकया गया और पाया गया नक शहतूत, तसर,एरी और मूगा रेशमकीटो ं

में यह प्रौद्योनगकी कायिकारी है और शहतूत रेशमकीटो ंमें 99.94 % संवेदिशीलता दजि की गई ।  
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 रेशमकीट रोगो ंसे संबंनधत 21के्षर समस्याओ ंका समाधाि निकाला गया और उनचत रोग प्रबंधि हेतु कृषको ंको मागिदशिि प्रदाि 

नकया गया । कृषको ंसे संपकि  करते हुए अिुवती कारिवाई भी की गई ।  

 रेशमकीट रोग नवज्ञाि अिुभाग द्वारा वानणज्यीकृत उत्पादो ंके नलए 41 गुणवत्ता नवशे्लषणौ् ररपोटि जारी की गई । 

 रेशमकीटो ंपर संक्रमण करिे वाले फफंूनदयो ंके 27 पृथको ंको बाहरी रूप के आधार पर पृथक नकया गया ।आस्टिकी अनभलक्षणि 

करके अिुक्रमो ंको एि सी बी आई को भेजा गया । 

 प्रजिक िॉक, मूबीफा, उरेप्रकें , पी 1 बीजागारो ंएवं कें रेउजअकें , होसूर में पेनब्रि अिुवीक्षण नकया गया ।  

 शहतूत रेशमकीट बोस्टिक्स मोरर में उत्पादकता बढािे हेतु प्रोबायोनटक संकुल की पहचाि की गई ।.  

 नवनभन्न निष्कषिण नवनधयो ंके माध्यम से रेशमकीट पू्यपा तेल का निष्कषिण करके ए. एल. ए का पररमाणि नकया गया ।  

 रेशमकीट पू्यपे को एक संघटक के तौर पर नमलाकर पास्ता, नबवरेज नमश्रण, कुनकज और मयोन्नाइज तैयार नकया गया । 

  रेशमकीट पू्यपे से मछली खाद्य सस्टिश्रण तैयार नकया गया ।  

 चॉकी आहार अिुपूरक सस्टिश्रण (सीएफएसएफ) के मान्यकरण परीक्षण में चॉकी निष्पादि में सुधार हुआ और कोसा उपज में वृस्टि 

हुई (6.28%) 

 ऊजी मखी प्रबंधि हेतु कुल 1791 िेसोनलंक्स पाउचो ंकी आपूनति की गई ।  

 पत्ती रोलर (डाय्फेनिया पले्वरंुटानलस) के प्रबंधि हेतु किािटक, तनमलिाडु और आंध्र प्रदेश के शहतूत कृषको ंको 45 यूनिट अंड 

परजीव्याभो ं(टर ाइकोग्रामा नकलोनिस) और 39 यूनिट लावीय परजीव्याभो ं(ब्राकॉि बे्रनवकोनििस) की आपूनति की गई ।  

 शहतूत निप्स (प्सू्यडोडेन् टर ोनिप्स मोरर) के जैव नियंरण हेतु किािटक और तनमलिाडु के कृषको ंको 31 यूनिट ब्लाटोिीथस पले्लसीन् स 

की आपूनति की गई । परभनक्षयो ंको छोड िे से निप्स का प्रकोप 36% से 10% तक कम हुआ ।  

 पत्ती रोलर अंडे, लावे एवं पू्यपे पर पत्ती रोलर अंड परजीव्याभ फािेरोटोम स्पीशीज, लावीय परजीव्याभ डोनलकोगेनिनडया स्पीशीज 

और पू्यपीय परजीव्याभ टेटर ास्टिकस होवानडियै (नहम्नोपे्टरी:यूलोनफडे) के व्यापक उत्पादि को मािकीकृत नकया गया ।  

 पपाया नमनल बग के नियंरण हेतु 1,04,000 एसेरोफैगस पपायै तनमल िाडु के रेउनव/के्षरेअकें  और इसके संबि एकको ंके 104 

कृषको ंको नवतररत नकया गया । 

 इनमडाक्लोनप्रड, नडिोटेफुरि, एनसटामनप्रड, क्लोरफेिापायर, फेिोबुकाबि, इंडोक्साकाबि और इमामेस्टक्ट्ि बेन् जोएट +त्यामेथोक्सम 

और तीि विस्पनतयो ं यथा नवडी ग्रीिपाथ, नवडी कोनसनपल और अजानडरास्टक्ट्ि िीम सुपर टी को लीफ रोलर डायफेनिया 

पल्वरुलेंटानलस के प्रबंधि के नलए चुिा गया ।  

 रेशमकीट पू्यपे के नलंग वगीकरण हेतु एक उपस्कर नवकनसत नकया गया और रेबीउकें , मैसूरु में सफलतापूविक प्रदशिि संचानलत 

नकया गया ।  

मवस्तारण 

 नियंरणाधीि के्षर में 13069 नकसािो ंको सस्टिनलत करते हुए 17989.62 एकड में शहतूत का पौधारोपण नकया गया ।  

 आंध्र प्रदेश, किािटक, तनमलिाडु, तेलंगािा, महाराष्ट्र  में 26 मेगा क्लिरो ंमें नक्रयास्टित नद्वप्रज समूह संवधिि कायिक्रम के माध्यम से 

5832.82 मीनटर क टि नद्वप्रज कचे्च रेशम का उत्पादि नकया गया और स्वतंर के्षर में 495.04 लाख रोमुबीच से 77.3 नकग्रा/100 

डीएफएल औसति कोसा उपज प्राप्त हुई । 

 एम-नकसाि पोटिल के तहत हर पखवाडे में किािटक, आंध्र प्रदेश, तेलंगािा, तनमलिाडु, महाराष्ट्र  और मध्य प्रदेश के 76200 पंजीकृत 

नकसािो ंको कन्नड, तेलुगू, तनमल में 56 संदेश भेजे गए । 

 288 नवस्तार संचार कायिक्रम आयोनजत नकए गए और 18,064 नहतधारको ंको पे्रररत नकया गया । 



वानषिक प्रनतवेदि, के रे अ प्र सं, मैसुरु, 2021-22 

 

 
13 

 

 प्रगनतशील रेशम उत्पादको ंकी नववरनणका “सेरीकलचर सके्सस िोरीज" पुस्तक प्रकानशत नकया गया नजसमें रेशम उत्पादि को 

स्थायी आजीनवका के रूप में अपिाए जािे वाले 69 प्रगनतशील नकसािो ंकी जीवि गाथा पर प्रकाश डालते हुए उिकी सराहिा की 

गई हैं। 

प्रमशक्षण  

 कुल 2618 प्रनशणानथियो ं यथा रेशम उत्पादि नवभाग के अनधकाररयो/ंकमिचाररयो,ं रेशम उत्पादको,ं उद्यनमयो,ं शोधकतािओ ं और 

अिुकंपा के आधार पर रोजगार चाहिे वालो ंको संरनचत और आवश्यकता आधाररत प्रनशक्षण सनहत नवनभन्न प्रनशक्षण कायिक्रमो ंके 

तहत प्रनशनक्षत नकया गया जबनक लक्ष्य 2010 था और इस प्रकार 130% लक्ष्य प्राप्त हुआ ।  

 नवनभन्न नविनवद्यालयो/ंकॉलेजो ंके नछयािवे छारो ंिे कें रेअप्रसं के वैज्ञानिको ंके मागिदशिि में अपिी स्नातकोत्तर नडग्री के एक भाग के 

रूप में अपिी पररयोजिा/इंटििनशप पूरी की। 

एकस्व व वामणज्यीकरण 

 "मूल्य वनधित उप-उत्पादो ं के उत्पादि के नलए से्पन् ट रेशमकीट शलभो ं के उपयोग की प्रनक्रया" पर अनभिवकरण हेतु पेटेंट सं. 

365781 आबंनटत करते हुए एक पेटेंट की स्वीकृनत प्राप्त हुई । 

  नवजेता पूरक-रेशमकीट शय्या नवसंक्रमण्कारी का एिआरडीसी, िई नदल्ली के माध्यम से सविश्री सेररयो केयर, कोलार और सविश्री 

कावेरी एग्रो प्रोडक्ट्ौ्स मैसूरु के साथ वानणज्यीकरण नकया गया था।  

 शहतूत के मूल नवगलि रोग के नियंरण के नलए पौध आधाररत सूरीकरण-िवीनिया के नलए लाइसेंस का िवीिीकरण(लाइसेंस) 

एिआरडीसी, िई नदल्ली के माध्यम से मैससि िंदी एग्रोवेट, बैंगलूर को नकया गया (लाइसेंस की तारीख: 06.8.2021)  

 शहतूत में पोषक तत्वो ंकी कमी को दूर करिे के नलए एक बहु-पोषक सूरीकरण का एिआरडीसी, िई नदल्ली के माध्यम से मैससि 

कावेरी एग्रो प्रोडक्ट्ौ्स मैसूर के साथ वानणज्यीकरण निष्पादि नकया गया । 

HIGHLIGHTS 

HOST PLANT 

 Developed three FtPEPC transgenic mulberry lines with better gas exchange parameters under 60% 

field capacity and better nutritional status and tolerance to abiotic stress than wild type plants. 

 Developed three co-expressing transgenic mulberry lines (CaMV35S, AtSHN1 and AtDREB2A) with 

better tolerance to drought, salinity and oxidative stresses than wild type plants. 

 Under sub-optimal and optimal conditions shortlisted six mulberry genotypes viz., D16, D21, D22, D23, 

D28 and D34 with leaf yield, growth parameters, silkworm moulting parameters, leaf nutritional 

parameters and carbon isotope discrimination value on par with check varieties. 

 In optimal and sub-optimal conditions, triploid genotype TRI-10 followed by TRI-8 and TRI-9 are found 

to be performing better over the check varieties. 

 Standardized the nutrient solution for growing mulberry under hydroponic and sand culture system. 

 Analyzed 536 soil samples of sericulture farmers and provided test based fertilizer recommendation to 

improve the soil fertility and mulberry leaf quality. 

 Carried out the phenotypic evaluation of 230 diverse mulberry germplasm accessions for nitrogen, 

phosphorus, sulphur and zinc use efficiency.  

 DUS test plot with 52 accessions in three replications was maintained and 34 example genotypes were 

DUS characterized for 35 characters and the reference and candidate varieties were characterized with 

five SSR markers. 
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 17 markers polymorphic between Sahana and V-1 and 15 polymorphic between MR-2 and V-1 were 

identified. 

 Polymorphic SSR’s were identified for detection of true hybrids (Morus multicaulis x Thailand Male) for 

genotyping mapping population. 

 Isolated bacterial antagonists Pseudomonas aerogenosa and Bacillus subtillus and fungal antagonist 

Trichoderma harzianum from the soil samples of Karnataka, Tamil Nadu, Andhra Pradesh and 

Telangana. 

 T. harzianum isolate was found compatible with copper oxy chloride at 0.1, 0.2 & 0.3% concentrations 

and also with Mancozeb at 0.1% concentrations. 

 AGB-8 mulberry variety recorded higher leaf yield under low input conditions ie, 60% irrigation and 

fertilizer inputs.  

 Nitrogen use efficiency was recorded significantly higher value in AGB-8 (53.6%) followed by G-4 

(39.1%), V-1 (36.7%) and MSG-2 (27.7%) respectively under low input conditions.  

 Higher primary metabolites were recorded in V1, Morus multicaulis, G4 and G2; whereas least 

metabolites were observed in MR2 and Mysore Local.  

 15 genotypes with high epicuticular wax content and 12 genotypes with high stomatal frequency were 

identified as physiologically efficient genotypes with high WUE parameters.  

 Secondary metabolites were characterized and 11 compounds were identified in mulberry leaves by 

LC-MS and HRMS. 

 Under rain-fed conditions, 7 genotypes (MI-0006, MI-0504, MI-0753, MI-0285, MI-0577, MI-0028 and 

MI-0108) were identified with higher total above ground biomass per plant. 

SILKWORM 

 Modified chemical extraction Technology/protocol for chitin from pupae was standardized.  

 Standardized microbial extraction protocol chitin from pupae, exuviae and scales.  

 Standardized extraction procedures of sericin and fibroin proteins from cocoon. 

 Fourteen 16S rRNA gene sequences of bacteria isolated from rhizosphere and midgut of silkworm 

deposited to NCBI database. 

 Silkworm Chitin and Chitosan showed purity and crystallinity whereas shrimp chitin and chitosan were 

amorphous in nature. 

 Variation in the crystallinity of Chitin in different stages of silkworm was observed.  

 Identifed SNPs in Thioredoxin peroxidase gene (Tpx) linked to longevity associated with 

Paraquat/Oxidative stress tolerance in bivoltine silkworm breeds.  

 Reported for the first time a specific major deletion in Thioredoxin peroxidase gene in CSR17 BV 

silkworm breed with shorter adult lifespan.  

 Based on the RT-PCR analysis and variations in copy number, genes related to non-diapause were 

identified in MAS-1, MAS-2 MAS-3, MAS-4, MAS-5 and MAS-6 utilizing Marker Assisted Selection (MAS) 

and correlated among the developed hybrid lines in comparison to parental lines MV1 and HB4. 

Obtained 3A grade silk from MAS-3 x S8 hybrid. 
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 Evaluation of the improved PM-4 at Bilidevalaya revealed 12% improvement in shell weight, 8% in 

cocoon weight and 5% in fecundity. The yield/10000 larvae as also high compared to the lines 

maintained at Bilidevalaya.  

 The cross breed PM-4 x CSR2 has shown 7% improvement in shell weight, 6% improvement in 

yield/100 dfls and 4% increase in cocoon weight when compared to PM x CSR2. Parameters like shell 

percentage, average filament length, non-breakable filament length, reelability, renditta, raw silk 

recovery, raw silk percentage, average size denier etc., also were better, in comparison to the traditional 

cross breed.  

 Developed one web page with informations on silkworm diseases and their symptoms and silkworm 

pests and their management which can be used by the stakeholders. 

 Bioassay conducted for seven drugs identified through in silico analysis and Declatasvir is identified as 

a potential drug for the management of BmNPV. 

 Validated the M-LAMP technology in both mulberry and Vanya sector and found that the technology 

works in mulberry, Tasar, Eri and Muga silkworms with a sensitivity of 99.94% in mulberry silkworms. 

 Resolved 21 field problems related to silkworm diseases and provided guidance for the farmers for 

proper disease management. Follow up action was also done by contacting the farmers. 

 Issued 41 quality analysis reports for the products commercilaized by Silkworm Pathology. 

 Twenty seven isolates of fungi infecting silkworms were identified morphologically and molecular 

characterization was also done and submitted the sequences to NCBI  

 Pebrine monitoring was carried out in the Breeders stock, BSFs, SSBS, P1 grainages and CSGRC Hosur.  

 A Probiotic consortium was identified for improving productivity in mulberry silkworm, Bombyx mori. 

 Silkworm pupae oil was extracted by different extraction methods and quantified ALA. 

 Food products pasta, beverage mix, cookies and mayonnaise were prepared by using silkworm pupae 

as an ingredient. 

 Fish feed formulations have been prepared with silkworm pupae. 

 In the validation trial of the chawki feed supplement formulation (CFSF), improvement in chawki 

performance and increase in cocoon yield (6.28%) was observed. 

 A total of 1791 pouches of Nesolynx thymus were supplied for the management of uzi fly.  

 For the management of Leaf roller (Diaphania pulverulentalis) supplied 45 units of egg parasitoid 

(Trichogramma chilonis) and 39 units of larval parasitoid (Bracon brevicornis) to mulberry farmers of 

Karnataka, Tamil Nadu and Andhra Pradesh. 

 For the biological control of mulberry thrips (Pseudodendrothrips mori), supplied 31 units of 

Blaptostethus pallescens to the farmers of Karnataka and Tamil Nadu. Following the introduction of the 

predator the thrips incidence reduced from 36 per cent to 10 per cent. 

 Standardized mass production of leaf roller egg larval parasitoid Phanerotoma sp., larval parasitoid 

Dolichogenidea sp. and pupal parasitoid Tetrastichus howardi (Hymenoptera: Eulophidae) on leaf roller 

egg, larvae and pupae.  

 1,04,000 nos of Acerophagus papayae distributed to 104 farmers through DoS/RSRS and its nested units 

of Tamil Nadu for the control of papaya mealy bug.  
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 Imidacloprid, Dinotefuran, Acetamprid, Chlorfenapyr, Fenobucarb, Indoxacarb and Emamectin 

Benzoate + Thiamethoxam and three botanicals namely Vidi greenpath, Vidi Kossipil and Azadirachtin 

Neem super T were shortlisted for the management of leaf roller Diaphania pulverulentalis.  

 Developed one equipment for gender classification of silkworm pupa and the demonstration has been 

conducted at SSPC Mysuru successfully.  

EXTENSION 

 Mulberry plantation extended in 17989.62 acres in the command area covering 13069 farmers. 

 A record quantity of 5832.82 MT bivoltine raw silk was produced through Bivoltine Cluster Promotion 

Programme implemented in 26 mega clusters in Andhra Pradesh, Karnataka, Tamil Nadu, Telangana, 

Maharashtra and non captive area from 495.04 lakh dfls with an average cocoon yield of 77.3 kg/100 

dfls.  

 Under M-kisan Portal 56 Messages were sent in every fortnight to 76200 registered farmers from 

Karnataka, Andhra Pradesh, Telangana, Tamil Nadu, Maharashtra and MP in Kannada, Telugu, Tamil & 

Hindi. 

 Conducted 288 extension communication programmes and sensitized 18,064 stakeholders.  

 A compilation depicting flourishing sericulturists titled “Sericulture Success Stories” was published – a 

collection of 69 sericulturists narrating their saga of sericulture life and appreciation on taking it as 

their way of life for sustainable livelihood.  

 A total of 1032 persons including 320 farmers, 669 students and 43 others have visited the institute 

during the year. 

 A virtual workshop on Mites and Thrips management was organised on 5th October 2021. 

TRAINING  

 A total of 2618 persons including officers/officials from DoS, sericulturists, entrepreneurs, researchers 

and employment seekers on compassionate ground were trained under various training programmes, 

including Structured and Need Based training, achieving 130% target of 2010 persons.  

 Ninety Six students from different universities/colleges carried out their project/internship as a part 

of their Masters Degree under the guide ship of CSRTI Scientists. 

Patents and commercialization 

 One patent granted with Patent No.365781 for the innovation “Process for the utilization of spent 

silkworm moths for producing value added by-products”. 

  Vijetha Supplement- Silkworm Bed Disinfectant was commercialized through NRDC, New Delhi - to 

M/S.Serio Care, Kolar and M/S. Kaveri Agro Products Mysore. 

 License was renewed for Navinya-A Plant-Based Formulation for Control of Mulberry Root Rot Disease 

(date of license: 06.8.2021) through NRDC, New Delhi to M/S.Nandi Agrovet, Bangalore. 

 Commercialized Poshan - A Multi-nutrient Formulation for Correcting the Nutrient Deficiencies in 

Mulberry through NRDC, New Delhi to M/S.Kaveri Agro Products Mysore. 

  



वानषिक प्रनतवेदि, के रे अ प्र सं, मैसुरु, 2021-22 

 

 
17 

 

राजभाषा कायायन् वयन संबंधी गमिमवमधयाँ 

कें द्रीय रेशम उत् पादि अिुसंधाि एवं प्रनशक्षण संस् थाि, मैसूरु में वषि2021-22 के दौराि राजभाषा िीनत का पूणित: अिुपालि नकया 

गया। राजभाषा अनधनियम की धारा 3(3) का शत प्रनतशत अिुपालि सुनिस्टश् चत नकया गया है। संस् थाि में हर नतमाही में नियनमत रूप से 

राजभाषा कायािन् वयि सनमनत की बैठक का आयोजि कर राजभाषा प्रगनत के बारे में समीक्षा की गई । नहंदी कायिशालाओ ंका आयोजि, 

नहंदी नदवस/पखवाडे का आयोजि,नहन्दी पनरका एवं तकिीकी सानहत्य का प्रकाशि तथा नहंदी नटप् पण-आलेखि प्रोत् साहि योजिा का 

कायािन् वयि नकया गया है । 

संस् थाि द्वारा उि अवनध के दौराि राजभाषा कायािन् वयि के नवनभन् ि नबन् दुओ ंपर की गई कारिवाई का संनक्षप्त नववरण नि‍ िािुसार है: 

1. धारा 3(3) का अनुपालन: राजभाषा अनधनियम 1963 की धारा 3(3) के अधीि आिे वाले सभी कागजात नद्वभाषी में जारी नकए गए। 

2. मनयि 11 का अनुपालन: सभी फामि, परशीषि, रबड की मोहरें , सूचिापट्ट, िामपट्ट, नलफाफे, पहचाि-पर, पररचय-पर आनद नद्वभाषी 

में तैयार नकए गए है इन् हें सुनिस्टश् चत करिे हेतु जाँचनबंदु (भंडार अिुभाग, पे्रषण कक्ष और संबंनधत अनधकारी स्तर पर) बिाए गए हैं । 

3. म ंदी पत्राचार: वषि के दौराि क, ख तथा ग के्षर स्टस् थत कें द्रीय सरकारी कायािलयो ंको क्रमश: 80%, 80 % और 71% पर नहंदी में 

भेज कर पराचार लक्ष् य से अनधक प्रनतशत प्राप् त नकया है। 

4. राजभाषा कायायन् वयन समिमि की बैठको ंका आयोजन: संस्थाि में हर नतमाही में राजभाषा कायािन् वयि सनमनत की बैठक का 

आयोजि कर राजभाषा प्रगामी प्रयोग के बारे में समीक्षा की गई । वषि 2021-22 के अंतगित नदिांक 09.07.2021, 06.09.2021, 

16.12.2022 एवं 11.03.2022 को राजभाषा कायािन् वयि सनमनत की बैठकें  आयोनजत की गई तथा बैठको ंमें नलए गए निणिय पर 

अिुवती कारिवाई की गई। 

5. म ंदी काययशालाओ ंका आयोजन : संस् थाि के पदधाररयो ंको सरकारी काम-काज में नहंदी का प्रयोग करिे और साथ-साथ राजभाषा 

िीनत की जािकारी देिे के नलए प्रत् येक नतमाही में नहंदी कायिशाला का आयोजि नकया गया। तकिीकी तथा प्रशासनिक पदधाररयो ं

के साथ-साथ वैज्ञानिको ंके नलए भी इस वषि के दौराि नदिांक 16.07.2021, 08.09.2021, 17.12.2021 और 11.02.2022 को अलग-

अलग एक नदवसीय नहंदी कायिशाला का आयोजि कर कुल 42 अनधकाररयो ंव 41 कमिचाररयो ंको प्रनशनक्षत नकया गया । 

6. म ंदी मटप् पण-आलेखन प्रोत् सा न योजना का कायायन् वयन: संस् थाि एवं इसके अधीिस् थ कें द्रो ं में कायिरत अनधकाररयो ं तथा 

कमिचाररयो ंको नहंदी में मूल रूप से काम करिे को प्रोत् सानहत करिे के नलए कें द्रीय रेशम बोडि की उधारीकृत नटप् पण-आलेखि 

प्रोत् साहि योजिा लागू की गई है नजसके अंतगित निधािररत श‍ द नलखिे पर िकद पुरस् कार नदया जाता है। इस वषि के दौराि इस 

योजिा के अंतगित संस् थाि के 13 पदधाररयो ंको नदिांक 14.09.2021 को आयोनजत राजभाषा पखवाडा समापि समारोह में िकद 

पुरस् कार नवतररत नकए गए, उिके अलावा अधीिस् थ कायािलयो ंके 9 पदधाररयो ंको भी इस योजिा के अंतगित पुरस् कार प्राप् त हुआ 

है। 

7. म ंदी प्रकाशन: संस् थाि की वानषिक ररपोटि अंशत: नद्वभाषी में प्रकानशत की गई । इसके अलावा शहतूत में मूल नवगलि रोग प्रबंधि 

एवं शहतूत उत्पीडक ब्रोड माइट का संक्रमण और इसका प्रबंधि शीषिक पै‍फलेटो ंका नहन्दी में अिुवाद नकया गया । 

8. राजभाषा मनयि 10(4) के अंिगयि अधीनस् थ कायायलयो ंको अमधसूमचि मकया जाना: नजि कायािलयो ंमें नहंदी में कायिसाधक 

ज्ञाि रखिे वालो ंका प्रनतशत80 हो जाता है उि कायािलयो ंको मंरालय द्वारा राजभाषा नियम 10(4) के अधीि अनधसूनचत नकया जाता 

है । इस नदशा में इस संस् थाि के अलावा 06 अधीिस् थ कायािलयो ंको अनधसूनचत कराया जा चुका है। 

9. म ंदी मदवस/ पखवाडे का आयोजन: संस् थाि में नदिांक 01.09.2021 से 14.09.2021 तक राजभाषा पखवाडा मिाया गया नजस 

दौराि 4 नवनभन् ि नहंदी प्रनतयोनगताओ ंयथा सहीलेखि, शु्रतलेखि, स् मृनत परीक्षण, श‍ दावली, प्रनतयोनगताओ ंका आयोजि नकया गया 

। प्रत् येक प्रनतयोनगता के नवजेताओ ंको प्रथम, नद्वतीय, तृतीय एवं सांत् विा पुरस् कार िकद रूप में नदया गया। 

10. राजभाषा शील्ड: वैज्ञानिक/अनधकारी/कमिचारी संवगि में शे्रष्ठ राजभाषा कायि निष्पादि हेतु राजभाषा शील्ड वैयस्टिक स्तर पर प्रदाि 

नकया जाता है । यह शील्ड सविशे्रष्ठ कायि निष्पादि करिे वाले अिुभागो ं के अनतररि नदया जाता है । इससे 

वैज्ञानिको/ंअनधकाररयो/ंकमिचाररयो ंमें उत्साह का संचार हुआ है एवं बेहतर कायािन् वयि एवं पररणाम सामिे आए है ।  
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11. कंप् यूटर पर म ंदी िें कायय: धारा 3(3) का अिुपालि, फामि/प्रपर,मािक मसौदे, नतमाही ररपोटि तथा मूल यांकि ररपोटि , बैठको ंकी 

कारिवाई संबंधी कायि कंप् यूटर पर सुचारू रूप से नकया जा रहा है। संस् थाि में सभी अनभकनलरो ंमें यूनिकोड की व् यवस् था है नजससे 

नहंदी,अंगे्रजी तथा अन् य भारतीय भाषाओ ंमें काम करिे में सुनवधा हुई है। 

12. मनरीक्षण: अधीिस्थ कायािलयो ंमें राजभाषा कायािन् वयि की प्रगनत की समीक्षा करिे और तदिुसार आवश् यक सुझाव और मागिदशिि 

देिे के नलए उिका निरीक्षण नकया जाता है। ररपोटािधीि वषि में कुल 2 कायािलयो ंका निरीक्षण नकया गया है। 

13. प्रमशक्षण: रेशम उत्पादि से संबंनधत कुल 10 तकिीकी प्रनशक्षण कायिक्रम नहन्दी के माध्यम से आयोनजत नकया गया ।  

14. मिभाषी िनक प्रपत्र: नहन्दी पराचार में वृस्टि करिे हेतु कुल 50 नद्वभाषी मािक पर तैयार कर 9 अधीिस्थ कायािलयो ंके उपयोगाथि 

भेजे गए । 

15. वेबसाइट का मिभाषीकरण: संस्थाि का नवबसाइट पूणित: नद्वभाषी में बिाई गई है । 

 

ACTIVITIES REGARDING OFFICIAL LANGUAGE IMPLEMENTATION 

 

During 2021-22 Official Language policy was implemented successfully at Central Sericultural 

Research and Training Institute, Mysuru. Compliance of section 3(3) of the Official Languages Act was 

ensured. The progress in implementation of Hindi was reviewed regularly by conducting quarterly meeting 

of the Official Language Implementation Committee. Organisation of Hindi workshops, Hindi Day, Fortnight, 

Publication of Hindi magazine/Technical literature were carried out and Hindi Noting drafting scheme was 

popularised and implemented in the Institute. The details of action taken on various items of Official 

Language Implementation during the period is as follows: 

1. Compliance of Section 3(3): All the papers coming under section 3(3) of the Official Language Act 

1963 were issued in bilingual. 

2. Compliance of Rule 11: All types of forms, letter heads, Rubber Stamps, Sign Boards, Name plates, 

Envelopes, Identity Cards, Visiting cards etc are prepared in bilingual. Check points (at Stores Section, 

Despatch Section and at concerned officer level) have been devised to ensure issuance of the same in 

bilingual. 

3. Hindi Correspondence: During the year prescribed targets for correspondence in Hindi were achieved 

by sending 80%, 80% and 71% letters in Hindi to Central Govt. Offices located in A, B and C regions 

respectively. 

4. Organisation of meetings of the Official Language Implementation Committee: The progress of 

implementation of the Official Language was reviewed regularly from time to time by conducting OLIC 

meeting in every quarter. During the year 2021-22 Official Language Implementation Committee 

meetings were organised on 09.07.2021, 06.09.2021, 16.12.2021 and 11.03.2022 and follow up action 

were taken on the decisions of the meeting. 

5. Organisation of Hindi Workshops: Hindi workshop was organised in every quarter for the officials of 

the Institute to provide information related to use of Hindi in the Official work and also to extend 

information about Official Language Policy. During the year, 42 Officers and 41 staff have been trained 

in Hindi workshops organised on 16.07.2021, 08.09.2021, 17.12.2022 and 11.02.2022 for technical and 

administrative officials and scientists. 
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6. Implementation of noting-drafting incentive scheme: To encourage the officers and staff of this 

Institute and its subordinate offices to do their work originally in Hindi. CSB's liberalised noting-

drafting incentive scheme was implemented in which cash awards are given for writing prescribed 

words in Hindi. During the year cash awards were given to 13 officials in the valedictory function of 

Official Language fortnight held on 14-09-2021. Apart from this, 9 officials of subordinate offices were 

also awarded prizes under this scheme. 

7. Publications in Hindi: Annual report of the Institute was published partly in bilingual and two 

pamphlets viz., Management of Root rot disease and Broad mite infestation in mulberry and its control 

were also published in bilingual.  

8. Notification of the sub-ordinate offices under 10(4) of the Official Languages rules: The Offices in 

which 80% of the staff are having working knowledge in Hindi are notified under 10(4) of the official 

languages rules. In this direction, apart from this office, 6 sub-ordinate offices have also been notified. 

9. Organisation of Hindi competitions: Official Language Fortnight was organised from 01.09.2021 to 

14.09.2021 during which 4 different Hindi competitions viz., 1. Correct writing 2. Dictation, 3. Memory 

test, 4. glossary competitions were organised. The winners of the competitions were awarded with first, 

second, third and consolation prizes. 

10. Rajbhasha Shield: Rajbhasha Shield is awarded at individual level in scientific/officer/employee cadre 

for their best performance in official language work.. This shield is given in addition to the award for 

the best performing sections which aroused enthusiasm among the scientists/officers/employees and 

resulted in better performance in implementation. 

11. Work on Computers in Hindi: Compliance of Section 3(3), forms, standard drafts, quarterly progress 

report and evaluation report, work related to meetings are carried out smoothly on computers. Unicode 

system is activated in all computers which facilitates employees to do work in Hindi, English and other 

Indian languages. 

12. Training: 10 Training programmes related to Sericulture were conducted through Hindi medium. 

13. Inspection: Sub-ordinate offices were inspected for reviewing the progress made regarding 

implementation of Official Language Policy and extending necessary suggestions & guidance 

accordingly. During the year under report 2 offices have been inspected. 

14. 50 billingual standard drafts were prepared and sent to 9 different Sub-ordinate offices so as to increase 

Hindi correspondence. 

15. Website of the Institute has been totally made in bilingual format.  
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1. MULBERRY BREEDING AND GENETICS 

Concluded Research Project 

PIC3620: Engineering photosynthesis in mulberry for resilience to climate change: A C4 approach 

(Aug. 2017-Dec. 2021) 

Tanmoy Sarkar, A. S. Raghavendra (Univ. of Hyderabad), T. Mogili (upto Feb. 2018), S. Gandhi Doss (up to 

Mar. 2021), M. K. Raghunath (from Apr. 2021), T. Gayathri, G. S. Arunakumar, K. N. Ravindra and Babulal  

Major objective 

 To develop transgenic mulberry with C4 traits through Agrobacterium mediated genetic 

transformation for climate resilience. 

Specific objectives 

 Construction of gene constructs containing C4 photosynthetic genes (viz., PEPC, CA and PEPC+PEPCK) 

and selectable marker gene in binary vector backbone and mobilization of recombinant binary vector 

in Agrobacterium tumefaciens. 

 Genetic transformation and molecular characterization of transgenic Arabidopsis and/ tobacco co-

expressing C4 photosynthetic genes and selectable marker gene. 

 Genetic transformation and molecular characterization of transgenic diploid mulberry co-expressing 

C4 photosynthetic genes and selectable marker gene. 

In the study, a protocol for in vitro regeneration for obtaining complete plantlets from cotyledon and 

hypocotyl explants of G-4 mulberry has been optimized. Genetic transformation was carried out by using 

1192 cotyledon and hypocotyl explants of G-4 mulberry with FtPEPC, FbCA and ZmPEPC+UpPEPCK gene 

constructs. Total 105 putative transformed mulberry shoots containing FtPEPC, FbCA and 

ZmPEPC+UpPEPCK genes were selected on hygromycin containing selection medium. A total of 28 putative 

transgenic plants with three gene constructs viz., ZmPEPC+UpPEPCK (designated as M_C6 series), FbCA 

(designated as M_C7 series) and FtPEPC (designated as M_C10 series) were hardened in earthen pots. Two 

transgenic mulberry lines were confirmed by PCR using CA gene-specific primers and two transgenic 

mulberry lines were confirmed by PCR using PEPCK gene-specific primers. Similarly, three transgenic 

mulberry lines were confirmed by PCR using PEPC gene-specific primers. Quantitative PCR (qRT-PCR) 

showed 1-1.48 fold expression of heterologous CA gene in two transgenic lines and 1-1.56 fold expression of 

PEPC gene in three transgenic lines. Transgenic lines expressing the FtPEPC and ZmPEPC+UpPEPCK genes 

exhibited variation in PEPC enzyme activity (0.067-0.10 units/mg). Three FtPEPC transgenic lines 

(M_C10_1, M_C10_3 and M_C10_16) showed 1.91 to 2.66 fold increased PEPC activity than wild-type (WT) 

plants. Most of the transgenic mulberry lines showed better total soluble protein (35.09 to 39.29 mg/g FW) 

and soluble sugar (30.35 to 36.01 mg/g FW) (Fig. 1.1) than wild type (WT) mulberry plants under well-

watered condition. Transgenic mulberry lines showed better net photosynthetic rate (8.98-11.53 µmol CO2 

m-2 s-1) (Fig. 1.2), instantaneous water use efficiency (5.57 to 6.05 mmol CO2 mol-1 H2O) and SPAD value than 

WT plants under 60% field capacity (60% FC). The relative water content (RWC) (Fig.1.3) and proline 

content of transgenic mulberry and WT plants remained the same under 100% FC. Eventhough, under 60% 

FC, RWC of transgenic mulberry and WT plants got reduced (Fig.1.3) it was comparatively higher in 

transgenic plants. 
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Fig. 1.1: Total soluble sugar in transgenic mulberry and WT plants 

 

Fig. 1.2: Photosynthetic rate of transgenic and WT plants under 100% and 60% FC 

 

Fig.1.3: Relative water content of transgenic and WT plants under 100% and 60% FC 
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Conclusion 

Based on data analysis it was found that three FtPEPC transgenic mulberry lines showed better gas 

exchange parameters under soil moisture deficit stress, PEPC enzyme activity, nutritional status and 

tolerance to abiotic stress than other transgenic lines and wild type plants. Hence, these three FtPEPC 

transgenic lines could be further characterized at molecular and physio-biochemical levels under 

containment facility and confined field trial for event selection as per RCGM/Govt. of India, State Govt. 

guidelines in collaboration with Research Institute/University. 

PIC 01003CN: Genetic enhancement of mulberry by genomics approach: a multi-component project 

Sub-component-NW3b: Development of new generation transgenic mulberry for drought stress 

tolerance and characterization of existing transgenic mulberry for confined field trials 

(Jun.2018 - Dec. 2021) 

Tanmoy Sarkar, N. Nataraja Karaba (UAS-Bengaluru), S. Gandhi Doss (upto Mar. 2021), M. K. Raghunath, 

(from Apr. 2021), Lalitha Kumari and Babulal 

Overall objective 

 Development of transgenic mulberry co-expressing transcription factors for drought stress tolerance 

and characterization of existing transgenic mulberry for confined field trials. 

Specific objectives 

 Development of new generation transgenic mulberry expressing stress-responsive regulatory genes 

to improve drought and salinity stress tolerant traits. 

 Molecular characterization and evaluation of new generation transgenic mulberry and analysis of 

existing transgenic lines for confined field trials. 

 Development of proposal/application for event evaluation/confined field trials of existing transgenic 

lines 

A total 1622 cotyledon and hypocotyl explants were used for genetic transformation experiment 

using three multi-gene constructs (nptII + AtSHN1 + AtDREB2A, igRA + EcZF+ AhBTF3 + AhNFYA7, AKR1 + 

EcNAC1 + EcMYC57 + EcBzip60). Total 184 putative transformed mulberry shoots containing 

(CaMV35S::AtSHN1:CaMV35S:AtDREB2A) were selected on kanamycin containing selection medium. A total 

of 48 putative transgenic plants containing three gene constructs were hardened in earthen pots. Three 

transgenic mulberry plants (M_C1-2, M_C1-5 and M_C1-13) co-expressing AtDREB2A and AtSHN1 were 

developed, these transgenic lines confirmed by PCR. The qPCR analysis showed expression of DREB2A 

genes (1.0-1.82 fold) and SHN1 genes (1.0-2.01fold) in three transgenic mulberry lines. Detached leaf disc 

assay of three transgenic lines showed less chlorophyll degradation under 25% PEG (polyethylene glycol), 

200 mM NaCl and 10 µM methyl viologen compared to non-transgenic mulberry and less electrolyte leakage 

under 25% PEG, 200 mM NaCl compared to non-transgenic mulberry. The transgenic lines also showed less 

membrane damage, accumulation of superoxide radicals and better chlorophyll retention capacity than WT 

under drought (25% PEG), salinity (200 mM NaCl) and oxidative (10 µM methyl viologen) stresses.  

The transgenic mulberry lines showed better leaf moisture retention capacity (62.02 to 69.53%) 

compared to wild type (55.08%), 5 h of after harvest, slower and less chlorophyll leaching (33.82 to 

40.06%) compared to non-transgenic mulberry plants (47.33 to 55.79%) (Fig. 1.4) and better relative water 

content and proline content under 60% field capacity (FC) compared to non-transgenic mulberry in 

earthern pots (Fig. 1.5 & 1.6). In situ localization of reactive oxygen species assay showed less oxidative 

damage in transgenic lines compared to non-transgenic plant under 10 µM Methyl viologen. Further, these 
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transgenic lines showed better gas exchange parameters (net photosynthetic rate, transpiration rate, 

stomatal conductance and WUEi) than non-transgenic plant under 60% FC. 

 

Fig. 1.4: Chlorophyll degradation rate in transgenic and WT plants exposed to treatments 

 

Fig.1.5: Relative water content (RWC) of transgenic and WT plants under 100% and 60% FC 

 

Fig.1.6: Proline content of transgenic and WT plants under 100% and 60% FC 
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Conclusion 

Based on data analysis it was found that transgenic lines (CaMV35S::AtSHN1:CaMV35S::AtDREB2A) 

showed tolerance to drought, salinity and oxidative stress. Hence, these three transgenic lines could be 

further evaluated under confined field trials/containment facility for event selection in the future in 

collaboration with other collaborating University, after obtaining all clearances from regulatory bodies such 

as RCGM, DBT, India and State Govt. 

PIB3631: Primary yield evaluation for identification of superior mulberry hybrids with drought 

adaptive traits under sub-optimal irrigated conditions (Mar. 2018-Feb.2022) 

Tanmoy Sarkar, T. Mogili (upto Feb. 2018), V. Girish Naik (upto May 2019), S. Gandhi Doss (up to Mar. 

2021), M. K. Raghunath (from Apr. 2021) G. S. Arunakumar (from Jun. 2019), Manjappa (from Jul. 2021), R. 

N. Bharath Gowda and Babulal 

Objective 

 To identify superior genotypes with drought adaptive traits under sub-optimal irrigation condition  

 Evaluation of introgression lines/mapping populations developed for drought adaptation using 

molecular markers/carbon isotope discrimination-∆13C  

Experimental plot with 21 mulberry genotypes along with respective check varieties was maintained 

in 3 replications under optimal and sub-optimal conditions. Recorded the data on growth, leaf yield, leaf 

moisture content and leaf moisture retention capacity. Based on the data, it was found that out of 21 test 

genotypes, seven genotypes such as D16, D21, D22, D23, D24, D28 and D34 showed leaf yield, above ground 

biomass and total shoot length on par with the check varieties (Vishala, RC-1, AGB-8) under sub-optimal 

irrigated condition (Table 1.1), with a leaf yield improvement 12.23% to 28.03% over check variety, Vishala 

under sub-optimal condition. Similarly, out of 21 test genotypes, eight genotypes D16, D21, D22, D23, D24, 

D28, D34 and D67 showed leaf yield, above ground biomass, total shoot length on par with check varieties 

(Vishala, G-4, V-1) under optimal irrigated condition (Table 1.2) and showed 1.02 % to 19.39% yield 

improvement over check variety Vishala. 

Carbon isotope ratio (δ13C) is having a strong inverse relationship with water use efficiency (WUE). 

Hence, it is considered as an indirect selection criterion for water use efficiency (WUE). In this study, 

mulberry check variety, Vishala showed least positive δ13C value (-30.312) among seven test genotypes 

(D16, D21, D22, D23, D24, D28 and D34) and other two check varieties (AGB8 and RC1) maintained under 

sub-optimal condition. The δ13C value of D23 (-30.243) is on par with Vishala. The δ13C values of six 

mulberry genotypes D16, D21, D22, D24, D28 and D34 were better than that of the check variety RC1 (-

29.289). Silkworm moulting test showed that most of the moulting parameters were higher in case of all 

seven test genotypes (D16, D21, D22, D23, D24, D28 and D34) than the check variety Vishala for sub-

optimal and optimal conditions. Under optimal condition, two mulberry genotypes D23 and D28 showed 

moulting performance on par with check varieties V1 and G4. Total sugar, protein and chlorophyll content 

of two test genotype D23 and D28 were on par with AGB8 and G4 under sub-optimal and optimal 

conditions. 
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Table 1.1: Growth and yield parameters of selected mulberry genotypes and three check varieties under 

Sub-optimal irrigated conditions 

Genotype 
LY 

(g/pl) 
AGB (g/ 

pl) 

Leaf: 
shoot 
ratio 

NS LLS (cm) 
TSL 
(cm) 

LMC (%) 
MRC 
(%) 

D5 168.37 360.56 0.47 8.56 85.68 582.39 68.65 64.76 
D16 404.48 834.78 0.48 8.31 113.79 879.39 74.56 77.36 
D21 514.86 1042.56 0.49 9.78 127.48 1063.94 77.74 76.03 

D22 388.37 796.89 0.49 10.14 137.62 1122.00 74.92 77.14 
D23 465.84 964.33 0.48 10.63 127.72 1125.06 72.78 74.08 
D24 348.57 735.78 0.48 13.81 107.43 1158.06 70.23 73.02 
D25 290.17 601.33 0.48 11.12 115.26 1098.78 73.75 63.75 
D28 542.31 1111.00 0.49 9.66 122.83 1059.67 73.83 77.95 
D34 343.75 712.56 0.48 8.80 110.49 882.44 71.41 70.45 
D35 248.23 515.78 0.48 7.82 109.14 665.50 71.11 70.87 
D40 207.94 454.67 0.46 8.19 128.58 832.33 77.68 70.74 
D48 209.59 448.56 0.47 13.20 111.96 990.61 75.81 65.77 
D56 267.13 575.67 0.47 11.86 121.49 1164.17 72.10 61.83 
D57 299.62 624.56 0.48 8.31 115.99 1037.06 74.63 67.38 
D59 183.86 392.94 0.47 8.07 116.36 997.94 71.97 64.80 
D61 206.26 440.00 0.47 7.94 140.43 955.78 75.54 73.96 
D62 167.55 370.33 0.45 7.21 96.80 475.44 73.69 73.38 
D63 226.99 486.44 0.47 7.94 122.34 697.89 75.32 74.68 

D65 212.25 460.78 0.46 7.58 110.37 705.22 76.55 74.55 
D67 259.82 499.89 0.55 11.12 112.81 1082.89 73.23 72.94 
D82 208.12 442.44 0.47 8.68 99.37 786.50 74.05 73.14 

Vishala 340.05 723.56 0.47 8.80 122.22 988.78 73.15 75.70 
AGB8 415.29 855.56 0.49 9.78 123.20 1068.83 73.22 78.67 
RC1 355.40 756.56 0.47 8.19 121.37 930.11 73.56 75.39 

CD at 5% 46.12 97.27 0.03 2.88 25.90 291.71 3.97 7.35 
CV% 16.36 16.51 6.78 18.64 13.50 19.06 3.28 6.21 

Significance ** ** ** ** * ** ** ** 

 

Table 1.2: Growth and yield parameters of selected mulberry test genotypes and three check varieties under 

Optimal irrigated conditions 

Genotype 
LY 

(g/pl) 
AGB 

(g/pl) 

Leaf: 
shoot 
ratio 

NS 
LLS 
(cm) 

TSL 
(cm) 

LMC (%) 
MRC 
(%) 

D5 183.05 387.44 0.47 10.02 113.79 749.22 71.30 65.31 

D16 540.53 1079.83 0.50 8.56 115.87 1029.72 75.60 77.16 

D21 539.43 1093.89 0.49 10.02 128.94 1110.39 78.23 77.01 
D22 546.48 1113.64 0.49 10.39 140.80 1134.83 75.39 77.74 

D23 594.92 1182.50 0.50 11.49 131.88 1156.83 73.83 77.52 

D24 527.49 1082.89 0.49 15.89 111.96 1175.17 73.97 74.17 

D25 320.91 641.81 0.50 11.37 119.90 1114.67 75.22 65.13 

D28 647.70 1286.85 0.50 10.39 130.78 1183.11 75.25 78.69 
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Genotype 
LY 

(g/pl) 
AGB 

(g/pl) 

Leaf: 
shoot 
ratio 

NS 
LLS 
(cm) 

TSL 
(cm) 

LMC (%) 
MRC 
(%) 

D34 523.97 1063.33 0.49 9.17 137.99 1012.61 74.64 74.58 

D35 274.78 549.56 0.50 8.07 116.11 674.06 72.62 71.31 

D40 246.17 521.89 0.47 8.07 134.81 846.39 76.95 71.59 

D48 272.38 554.89 0.49 13.57 132.73 1210.00 79.62 67.89 

D56 346.59 699.72 0.49 11.98 133.96 1207.56 73.36 70.08 

D57 365.08 740.91 0.49 8.68 119.29 1059.06 75.29 71.18 

D59 246.00 506.00 0.48 8.19 119.41 1002.83 73.08 65.67 

D61 263.01 537.78 0.49 8.07 143.37 983.89 76.31 73.21 
D62 323.19 658.78 0.49 7.33 127.48 539.00 74.47 74.31 
D63 285.05 608.67 0.47 8.19 126.74 727.83 76.03 74.46 
D65 283.46 584.22 0.49 7.94 120.39 748.00 76.89 74.85 

D67 529.17 1058.35 0.50 11.73 134.81 1174.56 74.31 73.55 

D82 257.57 535.46 0.48 8.80 113.79 837.83 74.98 73.73 

Vishala 522.08 1062.11 0.49 9.41 126.01 1071.28 76.63 76.78 

V1 560.56 1121.12 0.50 10.14 124.67 1108.56 78.08 78.58 

G4 583.86 1165.27 0.50 10.39 126.87 1156.83 75.68 77.12 

CD at 5% 40.05 79.52 0.01 1.05 11.75 76.72 3.97 4.75 

CV % 10.56 10.34 2.45 11.44 10.00 8.24 3.21 3.94 

Significance ** ** ** ** ** ** ** ** 

 
Conclusion 

Based on analysis of growth and yield parameters, six genotypes D16, D21, D22, D23, D28 and D34 

were identified as suitable varieties for sub-optimal and optimal conditions. Similarly, seven genotypes D16, 

D21, D22, D23, D28, D34 and D67 were identified as suitable varieties for optimal irrigated condition. 

PIB 3632: Evaluation of superior triploid genotypes for yield and adaptability under varied agro-

climatic conditions (Mar. 2018-Feb. 2024) 

M. K. Raghunath (from Apr. 2021), Manjappa (from Apr. 2021), S. Gandhi Doss (upto Mar. 2021), Vijaya 

Naidu (upto March 2021), Tanmoy Sarkar, G. S. Arunakumar, S. K. Hanumantharayappa, K. P. Kiran Kumar 

(from Apr. 2021), S. Kamaraj and Babulal  

Objective 

 Evaluation of identified triploid genotypes for development of superior variety with high yield and 

quality for optimal input conditions. 

 Evaluation of identified triploid genotypes for development of superior variety with high yield and 

quality for sub-optimal input conditions. 

Three crops data (i.e., 3rd, 4th and 5th) pertaining to growth and yield data were recorded at CSRTI, 

Mysuru for the first year along with major foliar and root diseases under optimal condition. Likewise, 4 

crops data (i.e., 2nd, 3rd, 4th and 5th crops) on growth and yield attributing characters was recorded in the 

experimental garden under sub-optimal condition (Table 1.3 & 1.4). 



Annual Report, CSRTI-Mysuru, 2021-22   

 

 
28 

 

Table 1.3: Growth and yield parameters of triploid genotypes under optimal conditions 
(Pooled data of 3 crops) 

Genotype 
No. of 
Shoots 

Length of 
longest 
shoot 
(cm) 

Total 
shoot 
length 
(cm) 

Above 
ground 

biomass/ 
plant (g) 

Leaf 
Wt./plant 

(g) 

Moisture 
content 

(%) 

Moisture 
retention 
capacity 

(%) 
Tri-1 11.7 103 1042 683 348 72.2 85.8 
Tri-5 10.8 104 1145 887 434 69.9 82.6 
Tri-6 14.3 109 1189 936 422 70.6 79.2 
Tri-8 10.7 101 946 808 418 70.8 84.1 
Tri-9 10.7 110 1063 951 489 71.6 85.2 

Tri-10 16.5 114 1363 1101 585 72.4 83.1 
G-4 10.1 106 954 955 492 72.4 84.4 

Vishala 10.2 114 942 936 439 72.3 85.3 
CD at 5% 2.1 

 
185 123 66 1.6 3.3 

C.V.(%) 10.2 5.5 9.7 7.7 8.2 1.2 2.3 
Significance ** NS ** ** ** * ** 

*Significance at 0.05 level of probability; **Significance at 0.01 level of probability 

Table 1.4: Growth and yield parameters of triploid genotypes under sub-optimal conditions 
(Pooled data of 4 crops) 

Genotype 
No. of 
Shoots 

Length of 
Longest 

Shoot 
(cm) 

Total 
Shoot 

Length 
(cm) 

Moisture 
Content 

(%) 

Moisture 
Retention 
Capacity 

(%) 

Above 
Ground 

Biomass/ 
plant (g) 

Leaf 
Wt./plant 

(g) 

Tri-1 10.3 112 1091 76.0 84.9 1381 807 
Tri-5 13.4 102 1014 76.5 82.4 1149 695 
Tri-6 27.5 117 3625 77.4 81.4 2014 971 
Tri-8 15.3 123 1741 77.4 84.8 2365 1291 
Tri-9 17.3 105 1924 77.5 84.8 1662 911 

Tri-10 33.5 120 3520 77.7 86.3 2698 1485 
G-4 18.0 101 1849 75.6 86.4 1049 764 

Vishala 15.1 92 1259 78.5 84.8 1338 800 
CD at 5% 3.2 14.3 418.6 1.8 2.8 572.9 205.3 

CV (%) 9.6 7.4 11.8 1.3 1.9 19.0 12.0 
Significance ** ** ** * * ** ** 

*Significance at 0.05 level of probability; **Significance at 0.01 level of probability 

Analysis of pooled data reveals that triploid genotypes TRI-10 followed by TRI-8 and TRI-9 showed 

better performance over the check varieties in both optimal and suboptimal irrigated conditions. 

AICEM Phase-IV: PIE13001 MI: All India Coordinated Experimental Trials for Mulberry (Apr. 2019-

Mar. 2025) 

Manjappa (from Apr. 2021), S. Gandhi Doss (up to Mar.2021), P. Sudhakar, S. K. Hanumantharayappa,           

A. Venugopal, B. Srinath (up to Mar. 2021), S. Rajadurai, (from Apr. 2021), J. B. Narendrakumar,                       

K. Jhansilakshmi and Babulal 

PI: K. Vijayan (upto May 2021), S. Nazeer Ahmed Saheb (from Jun. 2021) 

Facilitators: M. K. Raghunath, G. S. Arunakumar, M. R. Bhavya, V. Shobana and K. Jhansilakshmi 



वार्षिक प्रर्िवेदन, के रे अ प्र सं, मैसुरु, 2021-22 

 

 
29 

 

Objective  

 Identification of suitable mulberry variety for regional, zonal and national use based on their 

performance. 

Three test genotypes CMY01, CBP01 and CPP01 have been evaluated at seven test centers of South 

India along with check varieties G4 and V1. Analysis of pooled data over three crops revealed that CMY01 

genotype has shown significantly highest leaf yield per plot over other test genotypes and check varieties V1 

and G4 (Table 1.5). 

Table 1.5: Performance of test genotypes and checks for growth, leaf yield and leaf moisture parameters 

(Pooled data of three crops). 

Genotype 
Total shoot 
length (cm) 

Nodes/m 
shoot 
ength 

Leaf: Shoot 
ratio 

Leaf 
Moisture 

(%) 

Leaf Moisture 
(%) after 6 h 

Leaf 
yield/plot 

(kg) 

CMY 01 843 20.13 0.55 76.3 71.6 20.8 

CBP 01 839 16.19 0.50 76.3 71.5 18.3 

CPP 01 455 15.13 0.52 74.8 69.9 11.8 

V1 791 20.22 0.54 75.6 71.8 17.5 

G4 809 21.13 0.56 76.4 72.0 18.6 

CD at 5% 119 0.89 0.02 0.82 1.24 1.6 

CV (%) 18.0 5.4 0.2 1.2 2.0 10.7 

Significance ** ** ** ** ** ** 

**Significance at 0.01 level of probability 

Survivability and rooting ability of test genotypes and checks were evaluated under nursery condition 

by following Randomized Block Design with five replications. CMY01 (84.8%) and CBP01 (83.4%) 

genotypes shown statistically on par with the checks with respect to survivability of cuttings (Table 1.6). 

CMY01 and CPP01 shown on par fresh shoot weight of saplings with the checks and CMY01 and CBP01 

shown on par root weight with G4 variety.  

Table 1.6: Survivability and rooting ability of different genotypes 

Genotype 
Survivability 90 DAP 

(%) 
Fresh Shoot Wt. (g) 

Fresh Root Wt. 
(g) 

Shoot: Root Ratio 

CMY 01 84.8a 75.1a 7.2a 10.68bc 

CBP 01 83.4a 66.2b 7.3a 9.64c 

CPP 01 76.6b 68.1a 4.5b 15.06b 

G4 88.8a 89.7a 7.0a 12.86bc 

V1 83.8a 86.7a 4.2b 20.90a 

CV (%) 3.7 15.2 19.4 18.8 

Significance ** ** ** ** 

**Significance at 0.01 level of probability; Values with different letters are significantly different 
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PIE 01022 SI: Evaluation of promising mulberry genotypes for higher leaf yield and resistance to 

root rot and root knot diseases in primary yield trial (Dec. 2021-May 2026)  

Manjappa, G. S. Arunakumar and M. K. Raghunath 

Objectives 

 Identification of superior genotypes with higher yield, quality and resistance to Root rot & Root knot 

nematode diseases. 

 Confirmation of resistance levels in superior genotypes under artificial inoculation conditions. 

Multiplication of 22 test genotypes and 3 checks (V1, G4 and BR8) undertaken by planting the cuttings 

in the nursery bed.  

Continuous/Other activities 

Maintenance of mulberry germplasm, Breeder Seed Plot and demonstration plot 

Manjappa (from Apr. 2021), M. K. Raghunath (from Apr. 2021), S. Gandhi Doss (up to Mar. 021), Tanmoy 

Sarkar and Babulal (from Jan. 2021) 

A working germplasm with 28 accessions was maintained for future hybridization programmes. 

Nineteen elite varieties were also maintained in the demonstration plot. Breeders’ seed plot of six mulberry 

varieties viz., G4 (for late age silkworm rearing), G2 (for young age silkworm rearing), MSG2 (for soil 

moisture stress environments) AGB8 (for sub-optimal irrigated conditions) and AR-12 (alkaline soil 

resistant) and Sahana (Shade tolerance) were maintained for multiplication.  

Meteorological Observatory 

Honorary Superintendent  : M. K. Raghunath, Sci-D (from Apr. 2021) 

Observers    : Muthappa, STA (from Jan. 2020) 

: Ramesh, AT (from Jan. 2020) 

The Part-time observatory of India Meteorological Department [IMD] has been functioning at the 

Institute and keeping records and communication to IMD, Bengaluru (Table 1.7).  

Table 1.7: Meteorological data for the year 2021 

Month 
  

Temperature [°C] Humidity [%] 
Rainfall 

[mm] 
No of rainy 
days (d) 

Max. Min. Mean Max. Min. Mean 

Januray 32.40 20.00 26.20 98.00 85.00 91.50 25.00 1.00 

February 33.10 19.80 26.45 96.00 89.00 92.50 22.00 2.00 

March 45.10 33.90 39.50 93.00 64.00 78.50 0.00 0.00 

April 36.90 22.20 29.55 84.00 69.00 76.50 31.00 3.00 

May 35.20 21.80 28.50 93.00 85.00 89.00 41.00 3.00 

June 33.80 21.80 27.80 90.00 79.00 84.50 151.00 8.00 

July 32.60 21.80 27.20 93.00 87.00 90.00 144.00 12.00 

August 31.10 22.00 26.55 98.00 88.00 93.00 82.00 7.00 

September 33.00 22.20 27.60 93.00 79.00 86.00 39.00 4.00 
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October 31.10 22.40 26.75 95.00 91.00 93.00 485.00 21.00 

November 30.40 22.00 26.20 100.00 92.00 96.00 292.00 15.00 

December 31.00 22.40 26.70 95.00 84.00 89.50 18.00 3.00 

Mean 33.81 22.69   94.00 82.67 

  
    

Extm.High 45.10 33.90   100.00 92.00 

Extm.Low 30.40 19.80   84.00 64.00 

 

Total rainfall (mm)  1330.00 

No. of rainy days (d) 79.00  

 

2. MULBERRY MOLECULAR BIOLOGY 

Concluded Research Projects 

PIC3615: Mapping QTLs for alkalinity tolerance in Mulberry (Morus spp.)(Aug. 2017 - Dec. 2021) 

M. R. Bhavya, T. Gayathri, Y. N. Sanath Kumar, K. C. Mahalingappa and S. Bharatesh 

Objectives 

 To validate the response of accessions contrasting for alkalinity stress and development of mapping 

population 

 Identification of QTLs controlling alkalinity tolerance in mulberry 

 To validate the response of accessions contrasting for alkalinity stress 

The stress response of already identified contrasting accessions (20 tolerant and 18 susceptible, Table 

2.1) was examined by evaluating them in hot-spots at REC-sub unit Kinakanahalli and REC-Koppal, along 

with two checks- AR12 (resistant check), V1 (susceptible check) under RCBD design with 90cm × 90cm 

spacing. Data has been recorded on number of branches, length of the longest shoot and total biomass, total 

leaf weight and total shoot weight.The study was also carried out under artificial stress using pot culture 

techniques at CSRTI, Mysuru for reconfirmation. These genotypes were evaluated under alkaline soil with 

pH 9 and also in soil with optimum pH (7.0-7.2) as a control.  

Though the performance of the tolerant check was more than all other genotypes included in the 

experiment, due to its triploid nature, it was not considered as a parent for crossing. However, the 

genotypes MR-2 and Sahana which are not significantly different in performance from tolerant check AR12 

were selected as alkaline tolerant female parents for development of mapping population.  

The susceptible check V-1 produced total biomass and total leaf weight per plant at Kinakanahalli is 

330g and 181.66g, respectively and at Koppal is 213.75 g and 80 g, respectively. The total biomass and total 

leaf weight of V1 is significantly different from AR12, Sahana and MR2. Therefore, V-1 was considered as 

susceptible male parent for development of mapping population by expecting some transgressive 

segregants in the progeny which are tolerant to alkaline stress and also high yielding. 

The study conducted under artificial stress using pot culture techniques at CSRTI-Mysuru 

reconfirmed the field results based on SPAD chlorophyll meter reading, glycine betaine content and 

genotypic score based on leaf yield. Comparison between genotypes in control and alkaline treated 

condition, efficient genotypes for alkaline tolerance showed a lesser reduction in SPAD values, while higher 

reduction among inefficient genotypes. SPAD value more than 30 recorded by the genotypes was TR-7 (MI-

0190):35.50 > MR-2 (MI-0025):35.00 > AR-12 (MI-0799):34.50 > Hosur C16 (MI-0836):32.43 > Sahana (MI-
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0524):31.75 and L-4 (MI-0641):31.73 under alkaline treatment of pH 9 (Fig. 2.1). SPAD value of susceptible 

check V-1 (MI-0308) is 20.20 under pH 9. The significant reduction in the SPAD value indicates 

susceptibility of genotypes to the alkaline stress. 

Significant increase in glycine betaine content under alkaline treatment compare to control, indicates 

tolerance of those genotypes to alkaline stress. The genotypes identified are MI-0263, MI-0512, MI-0677, 

MI-0190, MI-0226, MI-0437, MI-0449, MI-0716, MI-0788, MI-0822, MI-0836, MI-0025, MI-0524 and MI-

0799(Fig. 2.2). The genotypes tested for alkalinity stress having genotypic score based on leaf weight above 

0.8 are MI-0799, MI-0025, MI-0524, MI-0226 and MI-822, which indicates that the leaf weight reduction 

was low in these genotypes under alkaline stress.  

Development of mapping population (by crossing contrast genotypes) for alkalinity stress trait 

Parents were selected based on performance under alkaline stress, ploidy and sex expression of 

genotypes. MR-2 and Sahana were selected as a female tolerant parents, V-1 as a male susceptible parent. 

After repeated hybridization, two mapping population namely, MR-2(MI-0025) (R) × V-1 (MI-0308) (S) with 

19 progenies, Sahana (MI-0524) (R) × V-1 (MI-0308) (S) with 144 F1 progenies were developed and 

established in the field. In addition to that 250 seedlings in MR-2×V-1 cross and 600 seedlings in Sahana ×V-

1 cross also developed. 

Identification of QTLs controlling alkalinity tolerance in mulberry 

70 SSR markers were synthesized out of 1800 primers from Morus alba genome. 

Isolation of genomic DNA from the parents and mapping population 

Isolated genomic DNA from leaf samples of parents (MR-2, Sahana and V-1) and one hundred and 

fourty four F1 progenies of Sahana×V-1 cross and 19 F1 progenies of MR-2×V-1 cross. 

Identification of polymorphic markers between the parents 

A total of seventy SSR markers were used for identification of polymorphic markers. Fifteen markers 

were found polymorphic between MR-2 and V-1 viz., MaSSR3, MaSSR4, MaSSR20, MaSSR26, MaSSR30, 

MaSSR36, MaSSR38, MaSSR39, MaSSR44, MoSo288, MulSSR258, MoSo-157-2, MulSSR85, MulSSR96B and 

M2SSR82. Seventeen markers were found polymorphic between Sahana and V-1 viz. MaSSR3, MaSSR13, 

MaSSR14, MaSSR17, MaSSR24, MaSSR30, MaSSR37, MaSSR38, MaSSR39, MaSSR45, MaSSR48, MoSo288, 

MulSSR258, MoSo-157-2, MulSSR85, MulSSR96B and M2SSR82. These polymorphic markers were used for 

genotyping of mapping population. 

Table 2.1: List of accessions showing contrasting alkalinity stress  

Alkaline tolerant accessions Alkaline susceptible accessions 

MI-0190, MI-0226, MI-0248, MI-0437, MI-0449, 

MI-0499, MI-0466, MI-0643, MI-0652, MI-0670, 

MI-0702, MI-0716, MI-0762, MI-0764, MI-0788, 

MI-0822, MI-0836, MI-0025, MI-0524, MI-0158 

MI-0119, MI-0263, MI-0308, MI-0370, MI-0491, 

MI-0512, MI-0523, MI-0544, MI-0580, MI-0641, 

MI-0677, MI-0775, MI-0846, MI-0863, MI-0868, 

MI-0869, MI-0871, ME-0006 

AR-12: MI-0799 (Tolerant check) V-1: MI-0308 (Susceptible check) 
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Fig. 2.1: SPAD chlorophyll meter reading of 40 mulberry genotypes in control and alkaline treatment  

 

Fig. 2.2: Glycine betaine (GB) contents in leaves of 40 mulberry genotypes under control and alkaline 

treatment 

Conclusion 

The study revealed that AR-12, MR2, Sahana, Bheriadangi-1, TR-7, T-36, Saranath-3, Kanthaloor-2, C-

776 and Khodol were alkaline tolerant genotypes and V-1 and other genotypes were alkaline susceptible 

genotypes. In the study 50 novel SSR markers were identified which can be used for molecular 

characterization, DNA finger printing, linkage map development, QTL identification and gene tagging in 

mulberry. Also identified fifteen polymorphic markers between MR-2 and V-1 (MaSSR3, MaSSR4, MaSSR20, 

MaSSR26, MaSSR30, MaSSR36, MaSSR38, MaSSR39, MaSSR44, MoSo288, MulSSR258, MoSo-157-2, 
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MulSSR85, MulSSR96B and M2SSR82). Seventeen polymorphic markers found between Sahana and V-1 

(MaSSR3, MaSSR13, MaSSR14, MaSSR17, MaSSR24, MaSSR30, MaSSR37, MaSSR38, MaSSR39, MaSSR45, 

MaSSR48, MoSo288, MulSSR258, MoSo-157-2, MulSSR85, MulSSR96B, M2SSR82).Two different mapping 

population of MR-2×V-1 and Sahana×V-1 were developed which can be used for development of QTLs for 

alkaline tolerance trait. 

PIC01003 CN (NW2a): Validation of a high-density SNP genotyping array for QTL discovery by 

association mapping and bi-parental analysis in Mulberry (Sep. 18-Dec. 21) 

G. S. Arunakumar, B. N. Gnanesh, Tanmoy Sarkar, L. Satish (From 21.05.2021) and H. B. Manoj Kumar 

Objectives 

 SNP genotyping of panel of diverse germplasm and mapping population  

 Construction of a genetic linkage map using SNP markers 

 QTL discovery by marker-trait association and linkage mapping using phenotypic data for different 

traits. 

A collection of 400 indigenous and exotic mulberry germplasm is being conserved at CSRTI, Mysuru. 

Among them 172 accessions were genotyped using twenty SSRs markers.  

Genetic diversity and cluster analysis 

Genetic diversity parameters such as percentage of polymorphic loci, effective allele number (Ne), 

gene diversity (H), Shannon’s information index (I), gene frequency, and gene flow (Nm) were computed.  

Results 

The genomic DNA of 172 mulberry germplasm was amplified with MulSSR, MoSo, MEST and M2SSR 

series of SSR markers and these markers revealed 96 different SSR bands. Out of 96 markers used in the 

study, 20 markers (20.83%) M2SSR81, Moso340-2, M2SSR87, Moso288, MULSSR 25, M2SSR112A, 

MULSSR26, M2SSR68, MULSSR313, MULSSR258, MoSo-157-2, M2SSR36, M2SSR1, MULSSR85, MULSSR96B, 

M2SSR10, M2SSR89A, M2SSR107, M2SSR82 and M2SSR20 have been polymorphic between the diverse 

mulberry germplasm.  

Genetic diversity parameters and Polymorphism Information Content (PIC) 

In total 20 SSRs were expedited to measure genetic diversity inferences among 172 mulberry 

accessions which were indigenous and exotics from Burma, France, Indonesia, Japan, China, etc. Among 172 

accessions, a total of 94 SSR alleles were detected as marker loci with an average of 4.5 alleles per SSR 

ranging from 2 (M2SSR112A) to 7 (MULSSR258,MULSSR85 and M2SSR20) alleles. The value of PIC ranged 

from 0.21 to 0.87 with a mean of 0.57 on average. Sixteen markers such as M2SSR10, M2SSR89A, 

MULSSR313, M2SSR36, M2SSR87, MULSSR26, M2SSR20, MULSSR 253, Moso288, M2SSR1, MoSo-157-2, 

MULSSR96B, Moso340-2, M2SSR82, MULSSR258 and MULSSR85 were highly informative with PIC value > 

0.5 indicates their utility for diversity analysis. Mean Shannon's Information index (I) value of 1.21 was 

observed for all the markers varying from 0.58 to 1.98. The value of Nei’s index for each marker ranging 

from 0.14 to 0.88 with a mean of 0.55 was observed, while the value of expected heterozygosity varied from 

0.28 to 0.89 with a mean of 0.61. A summary of marker statistics for 172 mulberry accessions is listed 

in Table 2.2. 
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Table 2.2: Genetic diversity of 20 SSR loci among the selected mulberry germplasm 

# 
Marker 
name 

No. of 
alleles 

Effective no. 
of alleles 

Expected 
hetero-
zygosity 

Shannon’s 
index 

Nei’s index PIC 

1 M2SSR81 3 1.48 0.31 0.58 0.17 0.24 
2 Moso340-2 6 3.96 0.72 1.61 0.62 0.74 
3 M2SSR87 3 2.93 0.68 1.18 0.52 0.59 
4 Moso288 4 1.99 0.51 0.91 0.69 0.62 
5 MULSSR 253 4 2.93 0.72 1.36 0.68 0.61 
6 M2SSR112A 2 1.56 0.34 0.58 0.32 0.29 
7 MULSSR26 4 3.01 0.72 1.26 0.61 0.59 
8 M2SSR68 3 1.81 0.44 0.78 0.42 0.47 
9 MULSSR313 5 3.34 0.69 1.41 0.58 0.56 

10 MULSSR258 7 4.26 0.76 1.59 0.88 0.86 
11 MoSo-157-2 6 3.61 0.75 1.42 0.31 0.69 
12 M2SSR36 5 2.74 0.68 1.21 0.18 0.58 
13 M2SSR1 5 3.32 0.71 1.32 0.14 0.65 
14 MULSSR85 7 6.52 0.89 1.98 0.48 0.87 
15 MULSSR96B 5 3.39 0.74 1.66 0.68 0.69 
16 M2SSR10 4 2.82 0.66 1.28 0.76 0.52 
17 M2SSR89A 5 2.52 0.62 1.18 0.41 0.53 
18 M2SSR107 3 1.31 0.28 0.58 0.52 0.21 
19 M2SSR82 6 4.46 0.76 1.62 0.35 0.74 
20 M2SSR20 7 2.58 0.68 1.36 0.71 0.59 

 
Mean 4.55 2.953 0.6175 1.2145 0.493 0.57 

 
Molecular variation observed in diploid and colchi-tetraploids of mulberry  

Genetic variation in DNA was evaluated by SSR genotyping and comparison of both diploid and 

tetraploid genomes of RFS-135, V-1, K-2 and S-34 germplasm (tetraploids are developed through colchicine 

treatment at CSRTI, Mysuru). The results revealed that M2SSR81 alleles of 220bp and 210bp were observed 

in germplasm RFS-135 (diploid) and RFS-135 (tetraploid), respectively. Similarly, with MoSo340_2 obtained 

allele sizes of 120bp and 80bp for K-2 diploid but with the same marker alleles of 120bp and 100bp 

obtained for K-2 tetraploid. However, with M2SSR82 alleles at 220bp and 210bp for K-2 diploid and K-2 

tetraploid at 220bp and 200bp. Whereas, for RFS-135 diploid the alleles size was 220bp and 210bp and 

210bp and 200bp for RFS-135 tetraploid. MULSSR253 marker when used against the genotypes, K-2 diploid 

allele size was 240bp and 230bp, whereas for K-2 tetraploid it was 240bp and 210bp. With the marker 

MULSSR26, K-2 diploid and K-2 tetraploid one allele obtained. Same result was with MULSSR96B. In 

contrast, all the markers didn’t show any variation between S-34 diploid and tetraploids. Whereas the 

marker MoSo280, reported the alleles at the same base pair in case of diploid and tetraploid genomes of 

RFS-135, V-1, K-2 and S-34 germplasm. It is generally assumed that the colchicine is mainly associated with 

chromosome doubling, with no other effect on the genetic structure. However, our finding on the 

disappearance of certain DNA markers in tetraploids when compared to the diploid progenitors leads to the 

assumption that genetic changes may take place in colchicine treatment.  


