
1 
 

Theory Paper 

Part B: Content of the Course 

Total no of Theory Lectures: 45                                     Credits:     03 

Units Topics No. of 
lectures 

I 1.1 Concept and scope of Biotechnology. 
1.2 Concept of cellular differentiation and totipotency. 
1.3Techniques of plant tissue culture, cell culture and organ 
culture. 
1.4 Sterilization techniques used in tissue culture.  
1.5 Types of culture media used in tissue culture. 
1.6 In-vitro auxotrophs, disease resistance, salt and drought 

resistance. 

09 

II 1.1Micropropagation: techniques and factors. 
1.2 Production of haploids: anther culture and pollen culture 
1.3 Somatic embryogenesis, somaclonal variation. 

09 

Part A Introduction  

Program: Research/ Honours Class:  B.Sc. Year: IV Session: 2024-25 

Subject:  Botany                                                       GROUP - A 

1. Course code S4-BOTA2D 

2. Course Title Plant Tissue culture and Biotechnology 

3. Course type :  Discipline Specific Elective (DSE) - II  

4. Pre-requisite  Three years graduation with Botany as Major Subject 

5. Course Learning 
 Outcome (CLOs) 

On completion of this course, the students will be able to: 
● Understand the techniques of biotechnology and 

tissue culture and its applications. 
● Learn various aspects of IPR . 
● Have insights into the various biotransformation 

processes and development of useful strains.  
● Know recombinant DNA technology and its use in 

the production of transgenic plants. 
 Get deep knowledge about cloning vehicles, 

phages, restriction endonucleases and blotting 
techniques. 

6. Credit value  3 Credits 

7. Total marks  Max marks (30+70=100)  Minimum Passing marks =35 
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1.4 Protoplast culture: isolation, culture and fusion of 
protoplast. 

1.5 Somatic hybridization, hybrids and cybrids and their 
applications. 

III 1.1 Biotransformation: production of useful compounds 
through cell culture; factors affecting yield.   

1.2 Bioreactors: Principles and design. 
1.3 Artificial seeds and secondary metabolites. 
1.4 Techniques and applications of cryopreservation.  
1.5 General idea about patents. Copyright, trademarkand 

geographical indication. 

09 

IV 1.1 The recombinant DNA concept and principle of cloning. 
1.2 Isolation and purification of DNA  
1.3 Restriction endonuclease: properties and types. 
1.4 Selection and screening of recombinant clone. 
1.5 Blotting techniques: southern, northern and western  
1.6 Strategies of microbial strain improvement. 

09 

V 1.1 Cloning vehicles salient features: plasmid, cosmid and Ti 
plasmid. 

1.2 Single-stranded DNA, viruses: CaMV, Lambda phage 
vectors, M13 vectors. 

1.3 Expression vectors. 
1.4 Cloning construction of genomic Llibrary and cDNA 

library.    
1.5 Application of r-DNA technology in plant improvement. 

09 
 
 
 
 

Keywords/Tags: Plant Tissue Culture, Explant, Totipotency, Protoplast culture, 
Micropropagation, Hybrids, Cybrids, Soma clonal variation, Cryopreservation, Somatic 
Hybridization. 

Part C Suggested learning resources 

Books and other learning resources  

Suggested Readings:  
1. H. S. Chawla, Introduction to Plant Biotechnology. Oxford & IBH Publishing Co. Pvt. Ltd., 
New Delhi, 2010. 
2. Bhojwani, S.S. and Razdan, M.K., Plant Tissue Culture: Theory and Practice, Elsevier 
Science Amsterdam, The Netherlands, 1996 . 
3 . Borer, A., Sentos, F.R. & Bowen, D.B., Understanding Biotechnology, Pearson Education, 
2003. 
 4. Ingacimuthu, S., Plant Biotechnology, Oxford & IBH, 1997. 
 5.  Collin, H.A. and Edwards, S., Plant Cell Culture, Bios Scientific Publishers, 1998. 
6. Dixon, R.A. & Gonzales, R. A. Plant Cell Culture: A Practical Approach, Oxford University 
Press, 1994. 
7. Gamorgs, O.L. & Phillips, G.C. Plant Cell, Tissue and Organ Culture: Fundamental method, 
Narosa Publishing House 
 8. Dubey, R.C. Biotechnology, Latest Ed., S.Chand& Company Pvt. Ltd. 
 9.  Rajdan, M.K. An Introduction to Plant Tissue Culture, Latest Ed., Oxford & IBH  
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10. Jha, T.B. & Ghosh, B. Plant Tissue Culture, 2003, Universities Press 
11. Singh, B.D., Biotechnology,  edn., Kalyani Publishers. 
 12. Mascarenhas, A.F., Handbook of Plant Tissue Culture, ICAR  
13. Kar, D.K. & Halder, S., Plant Breeding, Biometry & Biotechnology, New Central Book 
Agency, New Delhi, 2010. 
14. Gupta, P.K., Biotechnology & Genomes,  Edn., Rastogi Publications, Delhi.  
15. Slatter, A., Scott, N. & Fowler, N. Plant Biotechnology, Oxford University Press 2003. 
16. De, Kalyan Kumar, Plant Tissue Culture, New Central Book Agency (P) Ltd., N Delhi, 
Rept. 2015.  
17.https://www.researchgate.net/profile/Abhijeet_Singh10/post/Any_one_has_the_pdf_of_the
_book_Plant_Tissue_Culture_Development_and_Biotechnology_Robert_N_Trigiano_Dennis
_J_Gray/attachment/5b1f8b17b53d2f63c3d0e7c3/AS%3A636621821059074%401528793878
562/download/Plant-tissue-culture-development-and-biotechnology.pdf 
18. https://acrobat.adobe.com/id/urn:aaid:sc:AP:54d2c4a8-7437-4208-9946-3a1a72d18389 
Suggested Equivalent Online Courses: SWAYAM and NPTEL Courses 

Part D-Assessment and Evaluation 

Suggested Continuous Evaluation Methods: 

Maximum Marks: 100                     Minimum Marks: 35 

Continuous Comprehensive Evaluation (CCE): 30 marks, University Exam (UE) 70 marks 

Internal Assessment: 
Continuous Comprehensive 
Evaluation (CCE):30 

Class Test Assignment/Presentation  30  

 

External Assessment: 

 University Exam Section: 70 

Time: 03.00 Hours 

Section(A) : Very short questions  

 Section (B) : Short  

Section (C) : Long Questions  

 70 

 

Any remarks/ suggestions: 
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स᳍ैािंतक Ĥæन पğ  

भाग ए 
कायᭅᮓम :  ᳯरसचᭅ / आनसᭅ कᭃा : बी. एस-सी. वषᭅ : IV सᮢ: 2024 – 25 

िवषय:  वन᭭पितशाᳫ                                                             समूह – अ 

1. पाठयᮓम कोड S4-BOTA2D 

2. पाठयᮓम शीषᭅक पादप ऊतक सवंधᭅन और जवैᮧौ᳒ोिगकᳱ 

3. कोसᭅ ᮧकार  :  डीएसइ -II 

4. पूवाᭅपेᭃा िव᳒ाथᱮ के पास वन᭭पित शाᳫ म᭎ुय िवषय के साथ िᮢवषᱮय 

िडᮕी होना चािहए 
5. पाठयᮓम अ᭟ययन 

कᳱ पᳯरलि᭣धयां (CLOs) 
इस पाᲹᮓम के पूरा होने पर िव᳒ाथᱮ िन᳜ मᱶ सᭃम हᲂग:े 

•जैवᮧौ᳒ोिगकᳱ और ऊतक संवधᭅन कᳱ तकनीकᲂ और उसके 
अनुᮧयोगᲂ को समझना। 
• बाैि᳍क स᭥ पदा के िविभ᳖ पहलुᲐ को जानᱶग।े 

•िविभ᳖ बायो ᮝांसफॉमᱷशन ᮧᳰᮓयाᲐ और उपयोगी उपभेदᲂ के 
िवकास मᱶ अंतदृᭅि᳥ रखना। 
• ᮝांसजेिनक पादप उ᭜पादन मᱶ पुनःसंयोजक ᮧौ᳒ोिगकᳱ और 
इसके उपयोग को जानना। 
• ᭍लोᳲनंग वाहकᲂ, फेज, ᮧितबंध एडंो᭠य᭍ूलाइजेस और 
᭣लॉᳳटंग तकनीकᲂ के बारे मᱶ गहन जानकारी ᮧा᳙ करना। 

6. ᮓेिडटमान 3 ᮓेिड᭗स 

7. कुल अंक अिधकतम (30+70=100)  ᭠यूनतम उᱫीणᭅ अंक = 35 
 

 भाग बी: पाᲹᮓम कᳱ िवषयव᭭त ु 

᭝योरी ल᭍ेचर कᳱ कुल स᭎ंया : 45    Ჷटूोᳯरयल : 00           ᮓेिडट : 03 
ईकाई िवषय ᳞ा᭎यानᲂ कᳱ 

स᭎ंया 
1 1.1 जैवᮧौ᳒ोिगकᳱ कᳱ अवधारणा और ᭃेᮢ। 

1.2 कोिशकᳱय िवभेदन और पूणᭅशᲦता (टोᳯटपोटᱶसी) कᳱ अवधारणा। 

1.3 पादप ऊतक संवधᭅन, कोिशका संवधᭅन और अंग संवधᭅन कᳱ तकनीकᱶ । 

1.4 ऊतकसंवधᭅनमᱶउपयोगकᳱजानेवालीिनजमᱮकरणतकनीकᱶ । 

1.5 ऊतक संवधᭅन मᱶ ᮧयᲦु संवधᭅन मा᭟ यमᲂ के ᮧकार। 

1.6 इन-िवᮝो ऑ᭍सोᮝॉᮆस, रोगᮧितरोध, लवण और सूखा ᮧितरोध। 

09 
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2 1.1 सू᭯मᮧसार: तकनीक और कारक। 

1.2 अगिुणत (ह᭡ैलोइड) का उ᭜पादन: परागकोष संवधᭅन और पराग संवधᭅन 

1.3 दैिहक᮪ूणजनन, सोमा᭍लोनल िभ᳖ता। 

1.4 जीवᮤ᳞ संवधᭅन: जीवᮤ᳞ का पृथ᭍ करण, संवधᭅन और संलयन। 

1.5 काियक संकरण, संकर, साइिᮩड और उनकेअनुᮧयोग। 

09 

3 1.1 बायोᮝांसफॉमᱷशन: कोिशका संवधᭅन के मा᭟यम स ेउपयोगी यौिगकᲂ का     

उ᭜पादन, उ᭜पादन को ᮧभािवत करने वाले कारक | 

1.2 बायोᳯरए᭍टर: िस᳍ांत और िडज़ाइन। 

1.3 कृिᮢम बीज और ि᳇तीयक मेटाबोलाइ᭗स। 

1.4 ᮓायोिᮧज़वᱷशन कᳱ तकनीकᱶ  और अनुᮧयोग। 

1.5 आईपीआर (बौि᳍क संपदा अिधकार) –पेटᱶट के बारे मᱶ सामा᭠य िवचार, 

कॉपीराइट, ᮝेडमाकᭅ  और भौगोिलक संकेत। 

09 

4 1.1 पुनःसंयोजक डीएनए अवधारणा और ᭍लोᳲनंग का िस᳍ांत। 

1.2 डीएनए का ᮧथᲥरण और शुि᳍करण। 

1.3 ᮧितबंध एंडो᭠यूि᭍लएस: गुण और ᮧकार। 

1.4 पुनःसंयोजक ᭍लोन का चयन और ᭭ᮓᳱᳲनंग। 

1.5 ᭣लॉᳳटंग तकनीक: सदनᭅ, नादनᭅ और वे᭭ टनᭅ 

1.6 सू᭯ मजैवीय िवभेद के सुधार कᳱ रणनीितयाँ। 

09 

5 1.1 ᭍लोᳲनंग वाहक कᳱ मु᭎य िवशेषताएं: ᭡लाि᭭मड, कॉि᭭मड और टीआई-
᭡लाि᭭मड। 
1.2 ᳲसंगल ᭭ᮝᱹडडे डीएनए िवषाणु, CaMV, ल᭥ै᭣डा फ़ेज वै᭍टर, M13 
व᭍ैटर। 
1.3 अिभ᳞िᲦ व᭍ेटर 

1.4 जीनोिमक और सी-डीएनए लाइᮩरेी का ᭍लोᳲनंग िनमाᭅण। 

1.5 पादप सुधार मᱶ आर-डीएनए ᮧौ᳒ोिगकᳱ का अनुᮧयोग। 

09 
 

 

  

कᳱवडᭅ/टैग:  पादप ऊतक संवधᭅन, ए᭍स᭡लांट, पूणᭅश᭍ तता, ᮧोटो᭡ला᭭ट संवधᭅन, सू᭯म ᮧसार, हाइिᮩड, 

साइिᮩड, सोमा᭍लोनल िविभ᭠ नता, ᮓायो िᮧजवᱷशन,  काियक संकरण। 
भाग  स- अनशुिंसत अ᭟ययन ससंाधन 

अनुशंिसत सहायक पु᭭तकᱶ   /ᮕ᭠थ/अ᭠य पाᲹ संसाधन/पाᲹ सामᮕी:  

1. डागला, एच. आर.(2021) पादप जैवᮧौ᳒ोिगकᳱ, साइंᳯटᳰफक पि᭣लशसᭅ 

2. ᳲसंह, ᮩᳬदेव (1999) बायोटेᲣोलॉजी, क᭨याणी ᮧकाशन 

3. गु᳙ा, पी.के.  आणिवक जैिवकᳱ एव ंजैवᮧौ᳒ोिगकᳱ र᭭तोगी ᮧकाशन 

4. H. S. Chawla, Introduction to Plant Biotechnology. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi, 

2010. 
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5. Bhojwani, S.S. and Razdan, M.K., Plant Tissue Culture: Theory and Practice, Elsevier Science 

Amsterdam, The Netherlands, 1996 . 

6.  Borer, A., Sentos, F.R. & Bowen, D.B., Understanding Biotechnology, Pearson Education, 2003. 

7. Ingacimuthu, S., Plant Biotechnology, Oxford & IBH, 1997. 

8.  Collin, H.A. and Edwards, S., Plant Cell Culture, Bios Scientific Publishers, 1998. 

9. Dixon, R.A. & Gonzales, R. A. Plant Cell Culture: A Practical Approach, Oxford University Press, 1994. 

10. Gamorgs, O.L. & Phillips, G.C. Plant Cell, Tissue and Organ Culture: Fundamental method, Narosa 

Publishing House. 

11. Dubey, R.C. Biotechnology, Latest Ed., S.Chand& Company Pvt. Ltd. 

12.  Rajdan, M.K. An Introduction to Plant Tissue Culture, Latest Ed., Oxford & IBH  

13. Jha, T.B. & Ghosh, B. Plant Tissue Culture, 2003, Universities Press 

 14. Singh, B.D., Biotechnology,  edn., Kalyani Publishers. 

 15. Mascarenhas, A.F., Handbook of Plant Tissue Culture, ICAR  

16. Kar, D.K. & Halder, S., Plant Breeding, Biometry & Biotechnology, New Central Book Agency, New 

Delhi, 2010. 

17. Gupta, P.K., Biotechnology & Genomes,  Edn., Rastogi Publications, Delhi.  

18. Slatter, A., Scott, N. & Fowler, N. Plant Biotechnology, Oxford University Press 2003. 

19. De, Kalyan Kumar, Plant Tissue Culture, New Central Book Agency (P) Ltd., N Delhi, Rept.  2015.  

20.https://www.researchgate.net/profile/Abhijeet_Singh10/post/Any_one_has_the_pdf_of_the_book_Plant_Ti

ssue_Culture_Development_and_Biotechnology_Robert_N_Trigiano_Dennis_J_Gray/attachment/5b1f8b17b5

3d2f63c3d0e7c3/AS%3A636621821059074%401528793878562/download/Plant-tissue-culture-

development-and-biotechnology.pdf 

21. https://acrobat.adobe.com/id/urn:aaid:sc:AP:54d2c4a8-7437-4208-9946-3a1a72d18389 

 

Suggested Equivalent Online Courses: SWAYAM and NPTEL Courses  
 

भाग  द - अनुशंिसत म᭨ूयांकन िविधयां: 

अनुशंिसत सतत मू᭨यांकन िविधयां: 
अिधकतम अंक: 100                          ᭠युनतम अंक: 35   

सतत ᳞ापक मू᭨यांकन (CCE) अंक : 30   िव᳡िव᳒ालयीन परीᭃा (UE) अंक: 70   
आंतᳯरक मू᭨याकंन:  
सतत ᳞ापक म᭨ूयाकंन 
(CCE): 

᭍लास टे᭭ट/ असाइनमᱶट/ ᮧ᭭तुतीकरण 
(ᮧेजᱶटेशन) 

30 

आकलन : 
िव᳡िव᳒ालयीन परीᭃा:   

समय- 03.00 घंटे 

अनभुाग (अ): अित लघ ुᮧ᳤  
 अनभुाग (ब): लघु ᮧ᳤  

अनभुाग (स): दीघᭅ उᱫरीय  ᮧ᳤  

70 

 

कोई ᳯट᭡पणी/सुझाव: िनरंक   
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Practical Paper 

Part A Introduction 

Program : Research/ Honours Class:  B. Sc. Year: IV Session: 2024-25 

Subject : Botany                                                                       GROUP - A 

1 Course Code S4-BOTA2Q 

2 Course Title Plant Tissue culture and Biotechnology 

3 Course Type (Core Course/ 
Discipline Specific 
Elective/Elective/ Generic 
Elective /Vocational/.....) 

Discipline Specific Elective (DSE)- I  

4 Pre-requisite  Three years graduation with Botany as major subject. 

5 Course Learning outcomes 
(CLO) 

On completion of this course, the students will be able to: 
● Understand the techniques of biotechnology and tissue 

culture.  
● Know industrially important microorganism. 
● Know recombinant technology and its use in production of 

transgenic plants. 
● Know about isolation of plant DNA. 
● Get deep knowledge about cloning vehicles, phages, 

restriction endonucleases.  
6 Credit Value 1 Credit 

7 Total Marks Max. Marks: 30+70 Min. Passing 
Marks:35 

Part B- Content of the Course 

Total No. of Lectures- 0  Tutorials-  0  Practical:15                   (02 hours per week): 
 L-T-P: 

S.No. Topics No. of Lectures 

(2 Hours Each) 

1 Lab arrangement for plant tissue culture  15 

2 Preparation of culture media.   

3 Sterilization techniques of tissue culture media, glassware and 
explants. 

 

4 Demonstration of artificial seed production.  
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5 Demonstration of techniques of micropropagation/somatic 
embryogenesis/ androgenesis. 

 

6 Demonstration of techniques for callus formation and organogenesis.  

7 Isolation and culture of protoplast.  

8 Isolation and screening of industrially important microorganism.  

9 Demonstration of isolation of plant DNA.   

10 Demonstration of Agarose gel electrophoresis.  

11 Preparation of genomic DNA from bacteria.   

12 A visit to tissue culture laboratory/ institute and report writing.  

Keywords/Tags: Culture media, Sterilization techniques, Callus formation, Genomic DNA. 

Part C-Learning Resources 
Text Books, Reference Books, Other resources 

Suggested Readings: 
1. H. S. Chawla, Introduction to Plant Biotechnology. Oxford & IBH Publishing Co. Pvt. Ltd., New 
Delhi, 2010. 
2. Bhojwani, S.S. and Razdan, M.K., Plant Tissue Culture: Theory and Practice, Elsevier Science 
Amsterdam, The Netherlands, 1996 . 
3  Borer, A., Sentos, F.R. & Bowen, D.B., Understanding Biotechnology, Pearson Education, 2003. 
4. Ingacimuthu, S., Plant Biotechnology, Oxford & IBH, 1997. 
5.  Collin, H.A. and Edwards, S., Plant Cell Culture, Bios Scientific Publishers, 1998. 
6. Dixon, R.A. & Gonzales, R. A. Plant Cell Culture: A Practical Approach, Oxford University 
Press, 1994. 
7. Gamorgs, O.L. & Phillips, G.C. Plant Cell, Tissue and Organ Culture: Fundamental method, 
Narosa Publishing House 
8. Dubey, R.C. Biotechnology, Latest Ed., S.Chand& Company Pvt. Ltd. 
9.  Rajdan, M.K. An Introduction to Plant Tissue Culture, Latest Ed., Oxford & IBH  
10. Jha, T.B. & Ghosh, B. Plant Tissue Culture, 2003, Universities Press 
11. Singh, B.D., Biotechnology,  edn., Kalyani Publishers. 
12. Mascarenhas, A.F., Handbook of Plant Tissue Culture, ICAR  
13. Kar, D.K. & Halder, S., Plant Breeding, Biometry & Biotechnology, New Central Book Agency, 
New Delhi, 2010. 
14. Gupta, P.K., Biotechnology & Genomes,  Edn., Rastogi Publications, Delhi.  
15. Slatter, A., Scott, N. & Fowler, N. Plant Biotechnology, Oxford University Press 2003. 
16. De, Kalyan Kumar, Plant Tissue Culture, New Central Book Agency (P) Ltd., N Delhi, Rept.   
      2015.  
17. Nagar Santosh, AdhavMadhavi. (2010) Practical Biotechnology and Plant Tissue Culture. S. 
Chand. 
Suggested Equivalent Online Courses: SWAYAM and NPTEL Courses 

 

 



9 
 

Part D-Assessment and Evaluation 

Suggested Continuous Evaluation Methods: 

Any remarks/ suggestions: Table work/ practical will be based on locally available resources. 

Internal Assessment Marks External  Assessment Marks 

Class Interaction /Quiz 10 Viva Voce on Practical 10 

Attendance 10 Practical Record File 10 

Assignments (Charts/ Model 
Seminar / Rural Service/ 
Technology Dissemination/ Report 
of Excursion/ Lab Visits/ Survey / 
Industrial visit)  

10 Table work / Experiments 50 

TOTAL  30 
 

70 
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ᮧायोिगक ᮧ᭫ न पᮢ 

भाग  अ - पᳯरचय 
कायᭅᮓम: ᳯरसचᭅ/ आनसᭅ  कᭃा : बी. एस-सी.   वषᭅ::  IV सᮢ: 2024– 25   

िवषय: वन᭭पितशाᳫ                                                                          समूह – अ  

1 पाᲹᮓम का कोड S4-BOTA2Q 
2 पाᲹᮓम का शीषᭅक पादप ऊतक संवधᭅन और जैवᮧौ᳒ोिगकᳱ 

3 पाᲹᮓम का ᮧकार :(कोरकोसᭅ/ िडिसि᭡लन 
᭭पेिसᳰफक इलेि᭍टव/ इलेि᭍टव / जेनेᳯरक 

इलेि᭍टव/वोकेशनल/.....) 

डीएसइ - II 

4 पूवाᭅपेᭃा(Prerequisite) 

 
ͪवɮयाथȸ के पास वनèपǓत शाèğ मुÉय ͪवषय के साथ 

ǒğवषȸय ͫडĒी होना चाǑहए  
5 पाᲹᮓम अ᭟ययन कᳱ पᳯरलि᭣धयां (कोसᭅ 

लᳺनᲈग आउटकम) (CLO) 

इस पाᲹᮓम के पूरा होने पर छाᮢ िन᳜ मᱶ सᭃम हᲂग:े 

• जैवᮧौ᳒ोिगकᳱ और ऊतक संवधᭅन कᳱ तकनीकᲂ को समझᱶगे। 

• औ᳒ोिगक ᱨप से मह᭜वपूणᭅ सू᭯मजीवᲂ को जानᱶगे।         
 .ᮝांसजेिनक पौधᲂ के उ᭜पादन मᱶ पुनःसंयोजक ᮧौ᳒ोिगकᳱ और 
इसके उपयोग को जानᱶगे। 
• पौधᲂ के डीएनए के पथृᲥरण के बारे मᱶ जानᱶगे। 

• ᭍लोᳲनगं वाहकᲂ, फेज, ᮧितबधं एंडो᭠यू᭍लाइजेस के बारे मᱶ गहन 
जानकारी ᮧा᳙ करᱶग े

6 ᮓेिडट मान 01 

7 कुल अंक अिधकतम अंक: 30+70  ᭠यूनतम उᱫीणᭅ अंक: 35 

भाग  ब-  पाᲹᮓम कᳱ िवषयव᭭तु 

᳞ा᭎यान कᳱ कुल सं᭎या -15                Ჷूटोᳯरयल-ᮧायोिगक  (ᮧित स᳙ाह घंटे मᱶ):L-T-P: 

इकाई िवषय ᳞ा᭎यान कᳱ स᭎ंया  
(2 घटंा / åयाÉयान ) 

1 पादप ऊतक संवधᭅन हते ुᮧयोगशाला कᳱ ᳞व᭭था 15 

2 संवधᭅन मा᭟यम तैयार करना  

3 ऊतक संवधᭅन मा᭟ यम, कांच के बतᭅन और ए᭍स᭡लांट कᳱ िनजᭅमᱮकरण तकनीक।  

4 कृिᮢम बीज उ᭜पादन का ᮧदशᭅन  

5 सू᭯मᮧसार /दैिहक ᮪णूजनन /एᮟंोजेनेिसस कᳱ तकनीकᲂ का ᮧदशᭅन।  
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6 कैलस िनमाᭅण एवं आगᱷनोजेनेिसस, ᮧोटो᭡ ला᭭ ट का िवलगन और संवधᭅन।  

7 औ᳒ोिगक ᱨप से मह᭜व पणूᭅ सू᭯म जीवᲂ का िवलगन और ᭭ᮓᳱᳲनंग।  

8 पादप डीएनए के पृथᲥरण का ᮧदशᭅन।  

9 अनुᮓमण और पोलीमरेज़ चेन ᳯरए᭍शन का ᮧदशᭅन।  

10 एगरोज़ जले इले᭍ᮝोफोरेिसस का ᮧदशᭅन।  

11 जीवाणु से जीनोिमक डीएनए तैयार करने का ᮧदशᭅन  

12 पादप ऊतक संवधᭅन ᮧयोगशाला/सं᭭थान का दौरा और ᳯरपोटᭅ लेखन।  

सारᳲबंद ु(कᳱवडᭅ)/टैग: क᭨चर मीिडया, ᭭टरलाइज़ेशन तकनीक, कैलस िनमाᭅण, जीनोिमक डीएनए । 

भाग  स- अनशुिंसत अ᭟ययन ससंाधन  

पाᲹ पु᭭तकᱶ , संदभᭅ पु᭭तकᱶ , अ᭠य संसाधन 

अनुशंिसत सहायक पु᭭ तकᱶ   /ᮕ᭠थ/अ᭠य पाᲹ संसाधन/ पाᲹसामᮕी:  

1.डागला, एच. आर.(2021) पादप जैवᮧौ᳒ोिगकᳱ, साइंᳯटᳰफक पि᭣लशसᭅ 

2.ᳲसंह, ᮩᳬदेव (1999) बायोटेᲣोलॉजी, क᭨याणी ᮧकाशन 
3. H. S. Chawla, Introduction to Plant Biotechnology. Oxford & IBH Publishing Co. Pvt. Ltd., New 
Delhi, 2010. 
4. Bhojwani, S.S. and Razdan, M.K., Plant Tissue Culture: Theory and Practice, Elsevier Science 
Amsterdam, The Netherlands, 1996 . 
5.  Borer, A., Sentos, F.R. & Bowen, D.B., Understanding Biotechnology, Pearson Education, 2003. 
6. Ingacimuthu, S., Plant Biotechnology, Oxford & IBH, 1997. 
7.  Collin, H.A. and Edwards, S., Plant Cell Culture, Bios Scientific Publishers, 1998. 
8. Dixon, R.A. & Gonzales, R. A. Plant Cell Culture: A Practical Approach, Oxford University 
Press, 1994. 
9. Gamorgs, O.L. & Phillips, G.C. Plant Cell, Tissue and Organ Culture: Fundamental method, 
Narosa Publishing House 
10. Dubey, R.C. Biotechnology, Latest Ed., S.Chand& Company Pvt. Ltd. 
11.  Rajdan, M.K. An Introduction to Plant Tissue Culture, Latest Ed., Oxford & IBH  
12. Jha, T.B. & Ghosh, B. Plant Tissue Culture, 2003, Universities Press 
13. Singh, B.D., Biotechnology,  edn., Kalyani Publishers. 
14. Mascarenhas, A.F., Handbook of Plant Tissue Culture, ICAR  
15. Kar, D.K. & Halder, S., Plant Breeding, Biometry & Biotechnology, New Central Book Agency, 
New Delhi, 2010. 
16. Gupta, P.K., Biotechnology & Genomes,  Edn., Rastogi Publications, Delhi.  
17. Slatter, A., Scott, N. & Fowler, N. Plant Biotechnology, Oxford University Press 2003. 
18. De, Kalyan Kumar, Plant Tissue Culture, New Central Book Agency (P) Ltd., N Delhi, Rept.   
      2015.  
19. Bhojwani, S.S. and Bhatnagar 
 

2.अनुशंिसत िडिजटल ᭡लटेफॉमᭅ/ वबेᳲलकं:  

अनुशंिसत समकᭃ ऑनलाइन पाᲹᮓम:  SWAYAM and NPTEL Courses 
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भाग द-अनुशंिसत मू᭨याकंन िविधयां: 

अनुशंिसत सतत मू᭨याकंन िविधया:ँ 

आतᳯंरक मू᭨याकंन अकं बा᳭ म᭨ूयाकंन अंक 

कᭃा मᱶ संवाद/ ᮧ᳤ोᱫरी 10 ᮧायोिगक मौिखकᳱ (वायवा) 10 

उपि᭭थित 10 ᮧायोिगक ᳯरकॉडᭅ फाइल 10 

असाइनमᱶट (चाटᭅ/ मॉडल/ सेिमनार/ 
ᮕामीण सेवा / ᮧौ᳒ोिगकᳱ ᮧसार/ 
᮪मण (ए᭍सकशᭅन) कᳱ ᳯरपोटᭅ/ 

सवᱷᭃण/ ᮧयोगशाला ᮪मण  

( लैब िविजट) / औ᳒ोिगक याᮢा 

10 टेबलवकᭅ / ᮧयोग 50 

कुल अकं 30 
 

70 

 

कोई ᳯट᭡पणी /सुझाव: टेबल कायᭅ/ ᮧयोग ᭭थानीय ᭭तर पर उपल᭣ध संसाधन पर आधाᳯरत हᲂग।े  


