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10 - Week Modular Course on “Bamboo Application Technology” 


 Course Concept, Skill development and Employability 


The  rapid  increase  in  greenhouse  gases  in  the  atmosphere,  land  degradation, 
 increasing  floods  and  droughts,  deforestation,  loss  of  biodiversity  and  productivity  are 
 leading  to  ecological  crisis  affecting  livelihood  options  for  development  and  increasing 
 poverty, pollution and unsustainable development. 


In  this  scenario  bamboo  stands  as  an  ideal  solution  capable  of  achieving  soil  and 
 moisture  conservation,  producing  biofuel,  repair  of  degraded  land,  ecological,  food  and 
 nutritional,  livelihood  and  economic  security  because  of  its  manifold  uses  and  industrial 
 applications rendered possible by advances in technology. 


Hence, the overall vision of the given course is: 


“Bamboo for Integrated Environment friendly development and generating 
 employment opportunities for the masses”. 


1.  We  are  introducing  bamboo  as  a  potential  building  material,  through  awareness 
 programs, seminars, workshops, 1-2 days short courses etc. as a concentrated effort 
 toward mitigation of the adverse effects of mindless development for general public, 
 architects, engineers, scientists, policy makers etc. 


2.  Through this course we are generating workforce for the bamboo sector i.e. bamboo 
 based  building,  furniture,  handicrafts,  bamboo  based  industries  etc.  through 
 structured  courses  of  varying  duration  and  levels  through  distance  education 
 program. 


3.  Education and upliftment of living standards of rural and tribal population by teaching 
 them  better  and  scientific  ways  to  build  their  homes  with  locally  available  materials 
 and  providing  livelihood  security  through  training  for  management  and  utilization  of 
 resources available to them i.e. introducing bamboo based cottage industry or other 
 small scale industry based forest. 


Skills to be acquired 


Students successfully completing the course shall be able to: 


  Identify various types of bamboos with respect to species, age, color, internodes, 
 thickness, harvesting, etc.; 


  Select suitable type of bamboo for various uses like handicrafts, buildings, bridges, 
 industries etc.; 


  Select suitable species for plantations in various climatic zones and for various 
 purposes; 


  Raise a bamboo plantation – planting, management, harvesting etc. 


  Select suitable treatment options for protection against biodegradation of bamboo for 
 various uses; 


  Implement simple craft based works; 


  Collect, record and use traditional and indigenous methods of working with bamboo; 


  Construct simple bamboo structures – both permanent and temporary i.e. tents, 
 pavilions, houses, bridges etc.; 


  Find employment in various bamboo based industries; 


  Setup small scale entrepreneurial unit; 


  Acquire knowledge and skill to manage building and other such projects 
 independently. 


Employment Opportunities: 


Following employment opportunities are envisages for certificate holders in bamboo 
 technology: 


  As a self employed person starting a small scale industry; 


  As a contactor/ supervisor for bamboo building, structures etc; 


  As an employee in the several bamboo based industries like Bamboo ply & boards, 
 flooring, roofing, furniture, etc  in the country; 


  As a teacher; 
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  As a social worker; 


  As an employee in the disaster management organizations i.e. NGO , government 
 agencies , International organizations; 


  As an employee with various State Bamboo Missions across the country; 


  As an employee in the Architectural and Interior Design Organization; 


  As a supervisor of various bamboo based products which is a growing market. 


Title    : Bamboo Application Technology (short-term modular course) 
 Duration  : 10-week 


Eligibility  : 7th Pass 
 Papers  :  


Course 
 Code


Course Title No. of Credit


BT 1 Bamboo & Plantation 1


BT 2 Treatment & Joining 2


BT 3 Handicrafts and Furniture 2


BT 4 Bamboo in Structure and Building 2


BT 5 Bamboo Based Industries 2


MCC 141 Indian Culture & World Religions - I       0.5


MCC 142 Social Service   0.5


Total Credits 10
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COURSE STRUCTURE FOR MODULAR COURSES OF 10 WEEKS FOR LEVEL 1 


COURSE CODE SUBJECTS NO. OF 


HOURS


BT 1 BAMBOO & PLANTATION 6


BT 2 TREATMENT & JOINING 6


BT 3 HANDICRAFTS AND FURNITURE 6


BT 4 BAMBOO IN STRUCTURE AND BUILDING 6


BT 5 BAMBOO BASED INDUSTRIES 6


30
 BT 1 BAMBOO AND PLANTATION


BT 1.1


A IMPORTANCE OF BAMBOO AND ITS APPLICATION – What is 
 Bamboo? Uses and major area of Applications


B ENTERPRISES AND EMPLOYMENT OPPORTUNITIES – 
 Estimated market size – Employment options and Bamboo 
 Industries


C ENVIRONMENTAL IMPACT OF BAMBOO – Climate change and 
 Global warning, environmental properties of bamboo, Role of 
 Bamboo in mitigation Initiatives.


BT 1.2


A HISTORY OF BAMBOO  USAGE – Usage of Bamboo in ancient 
 culture and civilizations;  Indian and global context. Bamboo based 
 civilizations.


B RURAL AND TRIBAL DEVELOPMENT – Tribes in India , Rural 
 Economy,  Role of Bamboo in Rural & Tribal Development. with 
 Bamboo


C USE OF BAMBOO IN DISASTER MANAGEMENT – Role of 


bamboo in disaster management , effect of calamities earthquakes, 
 floods, cyclones etc on bamboo housing , various Govt. and NGOs 
 in disaster management.


BT 1.3


A BAMBOO DISTRIBUTIONS, SPECIES AND USEFULNESS – 
 Global distribution of Bamboo, some important species,  their 
 characteristics  and uses


B BAMBOO SPECIES IN INDIA AND THEIR USAGE – Distribution of 
 bamboo in India,  important species found in India , their 


characteristics and uses.


C BAMBOO IN MADHYA PRADESH – Bamboo commonly found in 
 Madhya Pradesh, their distribution ,  characteristics and usage.


BT 1.4


A STRUCTURE OF BAMBOO , DIFFERENT PARTS AND USAGE – 
 Seeds, Root, clumps, culmns, shoots, leaves etc.


B PROPERTIES OF BAMBOO – Physical, chemical and mechanical 
properties of Bamboo, especially found in Madhya Pradesh, 
problems with Bamboo
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BT 1.5


A PROPAGATION OF BAMBOO – What is propagation? Various 
 methods of propagation of Bamboo.


B NURSERY – Scientific method of raising and maintaining  a nursery
 C TISSUE CULTURE – What is tissue culture? Simple scientific 


methods used of tissue culture, Hybridization of Bamboo
 BT 1.6


A PLANTATION MANAGEMENT – What is Plantation Management? 


Pest and diseases and their management, Necessity of raising 
 plantations of bamboo


B HARVESTING – Simple scientific methods of Harvesting, Colour 
 coding and its advantages. Points to remember.


C STORAGE – Simple and economic methods of storing of Bamboo 
 post harvest, treatment while in storage to reduce wastages.


D PLANTATION VISIT /LIVE DEMONSTRATION OF PLANTATION
 BT 2 TREATMENT & JOINING


BT 2.1


A ADVANTAGES OF TREATEMENT TO BAMBOO, EHS – 


Preventives and avoidance of weakness. Various types of insects, 
 termites, borers, fungi attacking harvested bamboo.


B TRADITIONAL METHODS OF TREATMENT –Necessity of 
 treatment of Bamboo, Various methods of Protection: Traditional 
 and Natural Protection Methods,  and Controlling starch Content 


1.  Usage of URINE of animals 
 2.  FRESH WATER TREATMENT 
 3.  SOAKING IN LIME  


4.  SMOKING  
 BT 2.2


A  CONTEMPORARY VARIOUS CHEMICAL TREATMENT – 


Methods,  necessity and uses and  advantages of various methods 
 of treatment of  green and dry bamboos: Dip diffusion process, 
 Bouchiere  process, Hot and Cold treatment and Internodal injection 
 1.  DIP DIFFUSION PROCESS – Process and uses 


2.  BOUCHIERE PROCESS – Process and uses 
 3.  HOT AND COLD TREATMENT – Process and uses 
 4.  INTERNODEL INJECTION- Process and uses 


B METHODS OF STORAGE – Scientific methods for storage of 
 treated Bamboo for long period of time. Improvement of Bamboo 
 depots to minimize waste 


BT 2.3


A TREATMENT MATERIALS & PRESERVATIVES- Types of 
 Preservatives 


1.  CHEMICALS – What are chemical preservatives, common 
 chemical preservatives 


2.  COATINGS & MAINTENANCE – Various types of coatings – 
Natural and Chemical coatings, points to remember, EHS, 
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environment, health and safety practices during treatment 
 and its importance. 


BT 2.4


A BASIC RULES OF JOINTING OF BAMBOO  – Basic rules and 
 Methods of Jointing structures


B TRADITIONAL METHODS OF JOINING, JOINTING MATERIALS  - 
 Joints in buildings, structure and furniture , Traditional joints, 


Manual and Mechanical tools used for jointing, 
 BT 2.5  TOOLS FOR JOINING, TYPES OF JOINTING 


MATERIALS 


A  CONTEMPARORY JOINTS AND THEIR USAGE 
 – Various contemporary techniques 


B  STRUCTURAL AND NON-STRUCTURAL 


JOINTS – Joints for buildings and structures like 
 scaffoldings, bridges etc 


BT 2.6  JOINTS – Students to learn to make at least 5  
 Bamboo joints 


BT 2.7  PREFABRICATION OF SIMPLE COMPONENTS 
 – Making of simple components by jointing  
 bamboo –windows, doors etc. 


BT 3  HANDICRAFTS AND FURNITURE 
 BT 3.1 


A  TECHNIQUES USED IN MAKING 


HANDICRAFTS  WITH BAMBOO – Importance 
 of Bamboo for handicrafts. Various manual and 
 mechanical tools used for handicraft 


1.  PROCESSING – STRIPS, SLIVERS, STICKS 
 ETC –  methods of processing , What are  strips, 
 slivers and sticks , their use for making 


handicrafts ,  


2.  GLUEING – Use of glueing in bamboo 
 3.   DYEING AND COLORING – Advantages of 
 dying and coloring, painting smoke finishing, 
 furniture making and handicrafts to make 
 components and products 


BT 3.2  PROCESSING – Students to do processing of 
 bamboo  to make strips, splits, slivers sand sticks 


PRACTICAL 
 BT 3.3  WEAVING, SCUPTING, BENDING, AND 


FINISHING FOR SMALL HANDICRAFT S 
 PRODUCT S – Various methods and techniques 
 of these and their uses, various types of weaving 
 (common styles) 


BT 3.4  BAMBOO TOY, CANDLE , BASKET – Students 
 to make a product design , costing and execution 


PRACTICAL 
 BT 3.5  VARIOUS TYPES OF BAMBOO FURNITURES 


TRADITIONAL & MODERN FURNITURE – 
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Simple furniture  from Bamboo, Methods of 
 making simple furniture items 


BT 3.6  BAMBOO STOOL – Students to make a simple 
 furniture items – Stool, design costing and 
 execution 


PRACTICAL 


BT 4  BAMBOO IN STRUCTURES AND BUILDINGS  
 BT 4.1 


A  IMPORTANCE OF BAMBOO IN BUILDINGS – 
 Use of Bamboo in various types of Buildings, 
 various buildings components of Bamboo  
 B  VARIOUS TYPES OF TRADITIONAL BAMBOO 


BUILDINGS IN INDIA – Various traditional 
 constructions Methods with Bamboo advantages 
 and disadvantages 


BT 4.2  MODERN TECHNIQUES OF  BUILDING WITH 
 BAMBOO – Newly introduced improved methods 
 in construction with Bamboo, Advantages and 
 problems 


BT 4.3 


A  BASIC DRAWING AND DESIGN OF SMALL 
 BAMBOO BUILDING – How to draw simple 
 diagrams of structures 


1.   BASICS  OF DRAWINGS – Geometrical 
 shapes, use of scale etc to draw 


2.    ELEMENTS OF BUILDINGS – Drawings of 
 various buildings components 


3.   THUMB RULES  & PRECAUTIONS – 
 Drawings of simple structures by students like 
 Pavilion, Fencing , small bridge etc. 


BT 4.4 


A  FINISHING AND MAINTENANCE OF BAMBOO 
 BUILDINGS – Various types of finishes for 
 various components of Bamboo in a buildings 
 B  COSTING OF BAMBOO BUILDINGS – What is 


costing? Importance, Costing of a small Bamboo 
 Structure 


BT 4.5  BAMBOO STRUCTURES – Fencing, Design, 
 drawing, costing, Selection of Bamboos, and 
 Execution  


PRACTICAL 


BT 4.6  BAMBOO TENT, GAZEBO – Design, Drawing, 
 costing, Selection of Bamboo and Execution 


PRACTICAL 
 BT 5  BAMBOO BASED INDUSTRIES 


BT 5.1 


A  VALUE ADDITION OF BAMBOO – What is value 
addition? Various methods of value addition to 
bamboo to enhance its usefulness and market 
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demand 


B  BAMBOO BASED INDUSTRIES – Major 


Bamboo based Industries today in the world, and 
 their Market potential 


BT 5.2  BAMBOO BOARDS, BAMBOO PLY, BAMBOO 
 FLOORING, BAMBOO MAT CORRUGATED 
 SHEET – Various types of bamboo ply boards 
 and veneers available in the market, uses and 
 advantages over other ply products 


BT 5.3  BAMBOO POLES, BAMBOO STRIPS, BAMBOO 
 STICKS, BAMBOO DEPOT OF TREATED & 


GRADED BAMBOO PRODUCTS – Bamboo 
 depots of graded and treated Bamboo products 
 like poles, splits, strips etc and its market 
 potential, advantages & uses 


BT 5.4 


A  BAMBOO CHARCOAL, BAMBOO 


GASIFICATION – Why use Bamboo for energy 
 and fuel? Its advantages and uses in rural and 
 tribal development . Methods and processes, 
 Market potential 


BT 5.5  AGARBATI, MATCHSTICKS, ICECREAM 
 STICKS, PENCILS,  PEN – Current  scenario 
 and market potential ,  machines for making 
 sticks- manual and powered,  various processes, 
 uses 


BT 5.6 


A  EMPLOYMENT AND ENTERPRISES 
        a.    VARIOUS TYPES OF EMPLOYMENT 


OPTIONS, COMPANIES, GOVT. 


ORGANISATIONS ETC. – Employment 
 opportunities in Bamboo sector  


b.    SELF EMPLOYMENT OPTIONS – MSME 
 and Cottage Industries of Bamboo 


c.    FINANCING SCHEMES – Various financing 
 schemes by Govt. and Non-Govt. Agencies, 
 Bank loans, taxes and labor laws  


CERTIFICATE COURSE IN MILK AND DAIRY PRODUCTION TECHNOLOGY 
 PROSPECTUS, ADMINISTRATION AND CURRICULUM 


1) Brief Outline: 
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The Certificate Programs in Milk and Dairy Production technology Course will be offered under 
 the  Umbrella  of  the  Distance  Education  Programmed  (DEP)  of  the  Dayalbagh  Educational 
 Institute (DEI) over the next coming years. This six month/1 year programme shall be offered in 
 the  campus  in  the  regular  mode  by    2014-15  After  elaborate  discussions  and  considering  the 
 immediate requirements of the unemployed young population it was felt that to meet their needs 
 particularly of those belonging to the weaker sections of the society including school dropouts, 
 short term stand alone modules for a duration of 15 weeks course based on NCVT pattern were 
 needed  and  therefore  3  such  modules  have  been  designed.    These  are  Module  1:  Milk 
 Processing  and  Dairy  Products,  2:  Dairy  Operations  and  Maintenance,  3:  Quality  Systems  in 
 Dairy. A student will be given a testimonial by the University after completing each module and 
 after completing these 3 modules would be entitled to a certificate in “Milk and Dairy Production 
 technology Course. 


2) Broad Mode of Execution 


Keeping  in  view  the  objectives  of  Distance  Education,  the  Modular  Programme  on  Diary 
 Technology was proposed to be offered at several locations within the country. However to start 
 with it will be  launched on  experimental basis at DEI Study Centre, Dayalbagh, Agra from the 
 Academic Session 2014-2015. In the planned mode of execution, DEI provides academic inputs 
 and guidelines; all course material which is reviewed by outside experts and maintains overall 
 control over the programme. 


3) Specific Mode of Execution 


The  courses  are  essentially  practical  and  are  aimed  in  developing skills  of  various  types. The 
 primary content of the Modular Courses in Dairy Making Assistant  in the form of printed lessons 
 and  e  lessons  captured  in  video  DVD/CD  (VCD)  format  have  been  prepared  in  DEI.  Other 
 course  material  including  question  banks  have  also  been  prepared  by  the  DEI  Team.  This 
 course will run in asynchronous mode as specified below: 


VCD’s of lessons along with the requisite printed course material will be provided to the learning 
 centre to be viewed on a large television screen. 


Theory and practical work will go together. 


The course will run at the remote learning centres under the supervision. 


The  course  will  run  at  the  remote  learning  centres  under  the  supervision  of  1  /2  trained  and 
 competent Mentors / Facilitators. 


The mentors will be responsible for: 


Course Administration, Conduct of Examinations and Continuous Evaluation. 


Conduct of Daily Practical’s and clearing of all doubts of the students. 


Operating of the electronic systems necessary to display the audio- visual material for lectures. 


Arranging and supervising project work and reading assignments. 


Setting of quiz sets. 


Performing the role of a facilitator /liason between the students and the Course Coordinator at 
 DEI. 


4) Objectives of the programme and Employment Opportunities 


To  begin  with  3  modules  in  Dairy  Assistant  Making  Course  have  been  designed  viz.  Milk 
 Processing  and  Dairy  Products,  Dairy  Operations  and  Maintenance  and  Quality  Systems  in 
 Dairy. Each module is of 10 weeks duration. After completing the entire 3 modules the learner 
 will receive a testimonial from the University and can take up a job related to the skills acquired. 


The teaching is to lay stress on practical aspects. The primary purpose of the programme is to 
 enable the students to focus on a particular set of working skills which should lead to a vocation 
 or  employment.  The  evaluation  will  be  done  by  external  as  well  as  internal  experts.  Each 
 module has specific objectives, but in general students completing all the 3 modules should be 
 able to: 


Understand the basic fundamentals and principles of Dairy Technology. 


Make them employable in any small scale / medium scale/large scale dairy plant. 
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To  assist  the  supervisors  to  perform  various  operations  in  a  medium  scale/large  scale  dairy 
 plant. 


The following employment opportunities are visualized for Certificate Holders, who successfully 
 complete  all  the  4  modules  entitled  for  a  certificate  in  Milk  and  Dairy  Production  technology 
 Course.  


5. Programme Execution Details: 


5.1.: Academic Calendar 


The  3  modular  programmes  will  run  in  an  academic  session  i.e.  according  to  the  following 
 calendar every year: 


Module 1: 16th March to 31st May 
 Module 2: 15th July to 30th September 
 Module 3: 1st October – 15th March 
 5.2: Number of seats and Eligibility 


The maximum number of students to be admitted will be 20. Students who attained minimum 15 
 years of age and have passed Class 10th will be eligible for the modular programme. 


5.3 Resource Material Cost 


A student admiited to the course will have to pay Rs. 1000 per module for the course material 
 which includes lesson handouts. 


5.4 Course Administration: 


A student has to complete all the modules before being entitled for the certificate course. 


Depending on the regional demand and employability status, in 1st semester the center will float 
 5  different  courses  under  the  module  “MILK  PROCESSING  &  DAIRY  PRODUCTS”.  The  5 
 different courses shall be as under: 


Course 1:  Introduction 


It shall have 3 chapters: Dairying in India, Overview & Consumption of Trends. 


Course 2: Milk Processing 


It shall have  3 chapters: Pasteurization of Milk, Cream Separation and Standardization,  Butter 
 Making and Ghee. 


Course 3: Dairy Products - 1 


It shall have 3 chapters: Traditional Dairy Products (Khoa & Channa based), Dahi & Fermented 
 Products, Paneer and Cheese. 


Course 4: Dairy Products - 2 


It shall have 3 chapters: Concentrated and Dried Milk Products, Ice cream and Frozen Deserts, 
 Other Products (Flavored Milk, Butter Milk, etc) 


Course 5: Visit to Local Halwai 


In  the  2nd  Semester  the  center  will  float  5  different  courses  under  the  module  “DAIRY 
 OPERATIONS AND MAINTENANCE”. The 5 different courses shall be as under: 


Course 1:  Introduction TO Food Safety. 


It  shall  have  3  chapters:  Good  Manufacturing  Practices  (GMP)  &  Housekeeping,  Principles  of 
 Sanitary  Design  for  Dairy  Equipments  and  Plant  Sanitation  and  HACCP  (  Hazard  Analysis 
 Critical Control Points ) implementation. 


Course 2: Milk Processing 


It shall have 3 chapters: Milk Cooling Equipments, Milk Heating Equipments and Pasteurizers, 
 Cream Separators and Butter Making Machines. 


Course 3: Dairy Product Manufacturing Equipments. 


It  shall  have  3  chapters:  Equipments  for  Traditional  Dairy  Products,  Ice  Cream  Freezers,  and 
 Evaporators & Spray Dryers 


Course 4: Packaging and Storage. 
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It shall  have 3  chapters: Food Packaging  Materials and Equipments, Cold Store  Rooms, Cold 
 Chain, Logistics and Marketing Channels. 


Course 4: Visit to Dairy (Pasteurization Plant) 


In  the  2nd  Semester  the  center  will  float  5  different  courses  under  the  module  “DAIRY 
 OPERATIONS AND MAINTENANCE”. The 5 different courses shall be as under: 


Course 1:  Introduction TO Food Safety. 


It  shall  have  3  chapters:  Good  Manufacturing  Practices  (GMP)  &  Housekeeping,  Principles  of 
 Sanitary  Design  for  Dairy  Equipments  and  Plant  Sanitation  and  HACCP  (Hazard  Analysis 
 Critical Control Points) implementation. 


Course 2: Milk Processing 


It shall have 3 chapters: Milk Cooling Equipments, Milk Heating Equipments and Pasteurizers, 
 Cream Separators and Butter Making Machines. 


Course 3: Dairy Product Manufacturing Equipments. 


It  shall  have  3  chapters:  Equipments  for  Traditional  Dairy  Products,  Ice  Cream  Freezers,  and 
 Evaporators & Spray Dryers 


Course 4: Packaging and Storage. 


It shall  have 3  chapters: Food Packaging  Materials and Equipments, Cold Store  Rooms, Cold 
 Chain, Logistics and Marketing Channels. 


Course 5: Visit to Dairy (Pasteurization Plant) 


In the 3rd & 4TH Semester the center will float 5 different courses under the module “QUALITY 
 SYSTEMS IN DAIRY”. The 5 different courses shall be as under: 


Course 1:  Legal standards for Milk and Dairy Products in India. 


It  shall  have  3  chapters:  FSSAI  (  Food  Safety  &  Standards  Authority  of  India),  Standards  of 
 Weights and Measures Act, 1976, Consumer Protection Act, 1986; The Infant Milk Substitutes, 
 Feeding Bottle and Infant Foods Act, 1992, The Insecticide Act; 1968; Export Act Environment  
 Protection Act, 1986, etc & DMI’s Agmark Standards 


Course 2: Voluntary Standards for Milk and Dairy Products 


It  shall  have  3  chapters:  Bureau  of  Indian  Standards  (BIS),  HACCP ((Hazard  Analysis  Critical 
 Control Points) certification, ISO 900 Quality Management Systems. 


Course 3: Chemical Control of Dairy Products 


It  shall  have  3  chapters:  Gerber  Test  for  Fat  &  Specific  Gravity  for  SNF,  Determination  of 
 Titrable Acidity & Phosphatase Test for Pasteurization Control and COB ( Clot on Boiling Test) 


& Miscellaneous Tests. 


Course 4: Microbial Control of Dairy Products 


It  shall  have  3  chapters:  Culture  Propagation,  Agar  Plate  Counts,  Sanitation  of  Utensils  and 
 Equipments. 


Course 4: Visit to Dairy (QC LAB) 


MODULES OF Milk and Dairy Products Making Assistance Course (1ST SEMESTER) 
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MODULE I 


TITLE: MILK PROCESSING AND DAIRY PRODUCTS 
 COURSE 


CODE


COURSE TITLE INTERNAL EXTERNAL TOTAL NO OF 


CREDITS
 MDP 101 Milk Processing and 


Diary Products


150 50 200 9


MC141 ## Cultural and Religion 200 200 .5


MCC142 ## Social Service 200 200 .5


MODULE II 


TITLE: DAIRY OPERATIONS AND MAINTENANCE 
 COURSE 


CODE


COURSE TITLE INTERNAL EXTERNAL TOTAL NO OF 


CREDITS
 MDP 102 Dairy Operations and 


Maitenance


150 50 200 9


MC141 ## Cultural and Religion 200 200 .5


MCC142 ## Social Service 200 200 .5


MODULE III 


TITLE: QUALITY SYSTEMS IN DAIRY 
 COURSE 


CODE


COURSE TITLE INTERNAL EXTERNAL TOTAL NO OF 


CREDITS
 MDP 103 Quality Systems in 


Dairy


150 50 200 9


MC141 ## Cultural and Religion 200 200 .5


MCC142 ## Social Service 200 200 .5
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## Institute Core Courses 


One Credit is equal to 30 hours of study and or doing practical work per module which includes 
 attending  the  academic  counseling  sessions,  studying  the  lesson  notes  with  comprehension, 
 going  through  other  course  related  documents,  listening  to  /  viewing  the  audio  visual 
 programmes, working on class and home assignments, self learning etc. Thus a 4 credit course 
 would mean a minimum of 120 hours of study/practical work time per module. 


In  addition  the  students  will  have  the  option  to  attend  additional  classes  in  Personality 
 Development, Spoken English, etc) 


P.T/ Games will be compulsory in both the modules, regularity and performance of the student 
 shall be evaluated under Co- Curricular Activities. 


Specific Administrative Points 


  It  is  understood  that  a  learner  requires  8  hours  per  day  which  includes  the  practical 
 sessions.  However, a minimum 4 hours of contact is to be observed in each module. 


  Each theory and practical course divided into 5 units. 


  Each unit of each course will be thought through: 


  Theoretical Sessions: 1-2 hours each 


  Practical Sessions: 2 -3 hours each 


  Video Sessions: 30 minutes if needed. 


Practical Sessions are based on a set of exercises to be carried out by the students in the class, 
 or  at  home  if  they  are  unable  to  complete  the  work,  or  on  Saturdays  during  extra  optional 
 working hours. 


The  video  module  will  be  screened  and  explained,  and  doubts  cleared  by  the  mentor.  Video 
 rescreening in parts may be done during the practical session if felt necessary by the mentor. 


The  lesson  content  if  each  module  will  be  provided  on  a  separate  VCD  along  with  a  detailed 
 script of the lecture and practical exercises and activities for the instructor. 


Continuous evaluation quizzes as per the DEI pattern will be scheduled. 


In addition, any optional videos not part of the syllabus may be screened on Saturdays. 


A  suggested  weekly  screening/class  schedule  is  given  below.  The  actual  schedule  maybe 
 adjusted  according  to  local  holidays.  Quiz  and  test  weeks  can  be  planned,  as  done  in  DEI.  A 
 schedule  for  these  will  be  worked  out  on  a  Module  Wise  basis  &  notified  in  advance  to  the 
 students. 


VS: Video and discussion session, PS: Practical session 


Time  Day 1  Day 2  Day 3  Day 4  Day 5  Day 6 


30 mts  VS Practical 
 Module 
 Content 


VS Practical 
 Module 
 Content 


VS 
 Practical 
 Module 
 Content 


VS Practical 
 Module 
 Content 


VS 
 Practical 
 Module 
 Content 


VS 
 Practical 
 Module 
 Content 
 210 


mts  PS MODULE  PS MODULE  PS 


MODULE  PS MODULE  PS 


MODULE  Counseling 
 5.5 CONTINUOUS EVALUATION SYSTEM 


Quiz & Class test will be set, administered & evaluated by the mentor. 


5.5.1 This is the soul of our innovative programme and radically alters the learning process to 
the benefit of the students. The result of a single examination does not determine the fate of the 
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students. Examination & evaluation is a continuous and unburdensome exercise.  Seventy five 
 percentage is assigned to continuous evaluation while 25 % weight age is assigned to external 
 term examination in each course. 


5.5.2 Each course is identified by a course number which contains 3 letters and 3 integers. The 
 syllabus of each subject is divided into 5 units 


5.5.3 Continuous Evaluation: 


1) Grasp and knowledge of the subject is evaluated in bits continuously and periodically thereby 
 putting lesser burden on the student as compared to evaluation by 1 examination at the end of 
 the  session.  The  End  Module  Practical  Examination  will  be  evaluated  by  the  examiners 
 appointed by DEI. 


2) The course content allotted for a particular module are completed by the end of the term i.e. 


10  weeks  and  also  examined  and  evaluated  simultaneously,  thereby  reducing  the  amount  of 
 material to be studied at one time. 


3) The mode of evaluation is also varied, depending upon the nature of the subjects and topics. 


Assessment of module could be in any of the following forms and should be left at discretionary 
 power of mentor conducting the course. 


1) Class tests 


2) Regular performance 
 3) Practical Tests 
 4) Project File/Portfolio. 


5) Assignments and Experiments 


6) Seminars & Group Discussions/Viva Voice 
 7) Attendance 


8) End Term Examination 


4)  The  student’s  performance  is  assessed  throughout  the  term  by  continuous  evaluation 
 followed by an end term examination which covers the entire syllabus. 


5)  The  number  of  credits  allotted  to  each  course  depends  on  the  relative  time  a  student  is 
 expected to devote for the respective course. 


(6) Each component of evaluation is assigned a certain weight age towards the computation of 
 over all performance in each course. 


(7) A result Card is issued after each module. 


(8)  The  student’s  performance  for  a  session  is  indicated  through  a  result  card  issued  to  the 
 student  after  each  even  end  term  examination of  a  session  which  shows  his  achievements  in 
 each of the courses registered for. 


(9) The Institute follows  the credit system of education and letter grading  on a 11 point  scale. 


The system of grades, corresponding grade values and their achievement level are given in the 
 table below: 


Grade Grade Point Achievement Level


A 10 Outstanding


A- 9 Excellent


B 8 Very Good


B- 7 Good


C 6 Above average


C- 5 Average


D 4 Below Average
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D- 3 Marginal


E 2 Poor


E- 1 Very Poor


F 0 Fail


The grade will be given separately for internal & external evaluation in each subject. The weight 
 age  of  internal  &  external  evaluation  is  taken  75  %  &  25  %  of  the  credits  assigned  to  that 
 subject.    Students  will  be  awarded  Module  Grade  Point  Average  (MGPA),  each  module  by 
 averaging the Grade Point (GP) in the ratio of the credit weight age (C) of each subject. 


The overall performance of all Modules for a given course is given as Cumulative Grade Point 
 Average (CGPA) which is calculated in a similar way for the subject  credited during the entire 
 course. Multiplication of CGPA by 10 yields equivalent percentage marks gained by the student. 


10)  Award  of  Division:  The  minimum CGPA for different  programmes  is  given  in  the following 
 table and is both common for UG/CERTIFICATE programmes. 


11)  Minimum  Grade  for  a  pass  in  all  the  courses  of  studies  is  D  –  in  each  individual  case.  


Securing less than this Grade in any course will be treated as having failed in that course. 


12) Failure in a course due to non appearance in studies and /examination(s) on medical or any 
 other ground whatsoever, will be treated as failure in that course. 


(13)  A  student  will  be  allowed  to  remain  on  the  rolls  of  the  Institute  for  Modular  Course  for  a 
 period of 2 years only. 


5.6 Advertisement and Admissions Calendar: 


ACTIVITY MODULE I MODULE II MODULE III MODULE IV


Course to be advertised 
 locally on :


Last date for receipt of 
 applications :


Interview


List of Candidates notified :
 Registration:


Orientation  Programme:


Course Commencement:


5.7 Placement 


The student after completing the module can take up the job in the skills that have been 


mentioned in the module. Placement or at least apprenticeship of the students can be arranged 
 through local contacts or through the Alumni Network such that all students enrolled fr.om 
 October 2012 onwards. 


6.0 Syllabus: 


Initial orientation will be held to familiarize students with terms of Dairy Technology and what to 
 expect in the Course. 


6.1 Detailed Wise Unit Wise Syllabus: 


FIRST SEMESTER 


The Unit Wise Syllabus for each module is given in the following pages 
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MODULE I 


COURSE CODE COURSE TITLE NO OF CREDITS


MDP 101 Milk Processing and Dairy Products 09


MCC 141 ## Cultural & Religion – I 0.5


MCC 142 ## Social Service 0.5


## Institute Core Courses 


MODULE I: Milk Processing and Dairy Products Course No: MDP 101 Credits: 09 
 UNIT 1 Dairying in India, Overview, Production & Consumption Trends
 UNIT 2 Composition of Milk


UNIT 3 Chemical ,Physical & Microbiological Properties of Milk
 UNIT 4 Pasteurization of Milk


UNIT 5 Cream Separation and Standardization
 UNIT 6 Butter Making and Ghee


UNIT 7 Traditional Dairy Products ( Khoa & Channa Based)
 UNIT 8 Dahi & Fermented Products


UNIT 9 Paneer & Cheese


UNIT 10 Concentrated & Dried Milk Products
 UNIT 11 Ice Cream and Frozen Desserts


UNIT 12 Other Products (Flavored Milk, Buttermilk)
 UNIT 13 Visit to Local Halwai


Course No: MCC 141 


Course Title: Cultural Education & Religion – I 
 Class: All Modular Programmes 


Status of Course: CORE, Approved since session: 2012-13 
 Total Credits: 0.5, Minimum periods/Module: 8 


UNIT 1 


Culture & Civilization, Geographical background and Indian People 
 UNIT 2 


Culture & Civilization, Meaning and Significance, Characteristics features of Indian Culture, 
 Unity in Diversity 


UNIT 3 


(a) Meaning of the word “Dharm” & “Religion” Importance and value of Religion in Human Life 
 (b) Primitive Religious Ideas and belief 


(c) Religion and Science: Faith and reason 
 UNIT 4 


(a) Pre- Vedic Ideas of Indus Valley Civilization 
 (b) The Vedic Religion 


UNIT 5 
 (a) Hinduism 


(b) Modern Religious Movements 
 Suggested Readings – 


Institute Publication – Cultural Education 


Institute Publication- Comparative Study of Religion 
 Course No: MCC 142 


Course Title: Social Service 



(19)
146 


Class: All Modular Programmes 


Status of Course: CORE, Approved since session: 2012-13 
 Total Credits: 0.5, Minimum periods/Module: 8 


To do cleaning of campus in and around study center and work for all round development of 
 society 


Course No: MCC 241 


Course Title: Cultural Education & Religion – II 
 Class: All Modular Programmes 


Status of Course: CORE, Approved since session: 2012-13 
 Total Credits: 0.5, Minimum periods/Module: 8 


UNIT 1 


Indian Culture, Cultural background of the social organization. 


UNIT 2 


Institution: Varnashram System, Caste System and their modern form. 


UNIT 3 


Vedic Literature: Introduction to Ved, Upnashid 
 UNIT 4 


Jain Darshan, Hindi and Urdu Literature, Adi Kal and Bhakti Kal 
 UNIT 5 


Preaching of Gita and Sant Mant 
 Suggested Readings – 


Institute Publication – Cultural Education 


Institute Publication- Comparative Study of Religion 
 Course No: MCC 242 


Course Title: CO-CIRRICULAR ACTIVITIES 
 Class: All Modular Programmes 


Status of Course: CORE, Approved since session: 2012-13 
 Total Credits: 0.5, Minimum periods/Module: 8 


To encourage students in cultural activities viz. Dramatics & Music Competion, Games & Sports 
 and literary activities viz Hindi and English Essays, Hindi and English Debate Competion to 
 have overall split personality of the student 


SECOND SEMESTER: 


MODULE 2: Dairy Operations and Maintenance Course No: MDP 102 Credits: 09 
 UNIT 1 Good Manufacturing Practices (GMP) & Housekeeping


UNIT 2 Principles of Sanitary Design for Dairy Equipments and Plant Sanitation
 UNIT 3 HACCP (Hazard Analysis Critical Control Points)


UNIT 4 Milk Cooling Equipments


UNIT 5 Milk Heating Equipments and Pasteurizers
UNIT 6 Cream Separators and Butter Making Machines
UNIT 7 Equipments for Traditional Dairy Products
UNIT 8 Ice Cream Freezers
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UNIT 9 Evaporators & Spray Dryers


UNIT 10 Food Packaging Materials and Equipments,
 UNIT 11 Cold Store Rooms


UNIT 12 Cold Chain, Logistics and Marketing Channels.


UNIT 13 Visit to Dairy ( Pasteurization Plant )
 Course No: MCC 341 


Course Title: Cultural Education & Religion – III 
 Class: All Modular Programmes 


Status of Course: CORE, Approved since session: 2012-13 
 Total Credits: 0.5, Minimum periods/Module: 8 


UNIT 1 


Marriage and Family, Education Systems and Institutions 
 UNIT 2 


Political Structure, Pre- Vedic Period 


UNIT 3 


(a) Theistic and Non Theistic philosophies 
 UNIT 4 


(b) Jainism (c) Buddhism (d) Zoroastrianism (e) Judaism 
 UNIT 5 


(c) Christianity, (d) Islam and Sufism 
 Suggested Readings – 


Institute Publication – Cultural Education 


Institute Publication- Comparative Study of Religion 
 Course No: MCC 242 


Course Title: SOCIAL SERVICE 
 Class: All Certificate Level Courses. 


Status of Course: CORE, Approved since session: 2012-13 
 Total Credits: 0.5, Minimum periods/Module: 8 


To do cleaning of campus in and around study center and work for all round development of 
 society 


Third and fourth Semester: 


MODULE 3 : Quality Systems in Dairy Course No.: MDP 103 Credits: 09
 UNIT 1 FSSAI ( Food Safety & Standards Authority of India)


UNIT 2 Standards of Weights and Measures Act, 1976, , Consumer Protection Act, 
 1986; The Infant Milk Substitutes, Feeding Bottle and Infant Foods Act, 1992, 
 The Insecticide Act; 1968; Export Act Environment  Protection Act, 1986,
 UNIT 3 DMI’s Agmark Standards


UNIT 4 Bureau of Indian Standards (BIS)


UNIT 5 HACCP ((Hazard Analysis Critical Control Points) certification
 UNIT 6 ISO 900 Quality Management Systems


UNIT 7 Gerber Test for Fat & Specific Gravity for SNF
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UNIT 8 Determination of Titrable Acidity & Phosphatase Test for Pasteurization Control 
 and COB ( Clot on Boiling Test)


UNIT 9 Miscallenous Tests.


UNIT 10 Culture Propagation
 UNIT 11 Agar Plate Counts


UNIT 12 Sanitation of Utensils and Equipments.


UNIT 13 Visit to Dairy ( QC Lab)



CERIFICATE COURSE ON  


MILK AND DAIRY PRODUCTION TECHNOLOGY  
 Entry Qualification: Min 10th Standard 


Age: 15 yrs and above 
 CONTENTS: 


3 Courses: 


1. MILK PROCESSING AND DAIRY PRODUCTS 
 2. DAIRY OPERATIONS AND MAINTAINANCE  
 3. QUALITY SYSTEMS IN DAIRY 


COURSE 1. MILK PROCESSING AND DAIRY PRODUCTS 
 Unit 1.Introduction 


Lesson 1.Dairying in India.Overview, production and consumption trends, important Dairy 
 breeds in India. 


Lesson 2.Composition of Milk 


Lesson 3.Chemical, Physical & Microbiological Properties of Milk. 


Unit 2.Milk Processing 


Lesson 1.Pasteurization of Milk. 


Lesson 2.Cream Separation& Standardization. 


Lesson 3.Butter Making and Ghee 
 Unit 3. Dairy Products – 1 


Lesson 1.Traditional Dairy Products (Khoa& Channa based) 
 Lesson 2.Dahi& Fermented products. 


Lesson 3.Paneer and Cheese 
 Unit 4. Dairy Products – 2 


Lesson 1.Concentrated and Dried Milk Products 
 Lesson 2.Ice cream& Frozen Desserts. 


Lesson 3.Other Products(Flavoured Milk, Buttermilk,etc.) 
 Unit 5.Visit to Local Halwai 


COURSE 2. DAIRY PLANT OPERATIONS AND MAINTAINANCE  
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Unit 1.Introduction to Food Safety 


Lesson 1. Good Manufacturing Practices (GMP) and Housekeeping 


Lesson 2.Principles of Sanitary Design for Dairy Equipments and Plant Sanitation 
 Lesson 3. HACCP (Hazard Analysis Critical Control Points) implementation 
 Unit 2.Milk ProcessingEquipments 


Lesson 1. Milk Cooling Equipments 


Lesson 2. Milk Heating Equipments and Pasteurizers  
 Lesson 3.Cream Separators and Buttermaking Machines 
 Unit 3. Dairy Product Manufacturing Equipments 
 Lesson 1.Equipments for Traditional Dairy Products 
 Lesson 2.Ice-cream Freezers 


Lesson 3.Evaporators and Spray Dryers 
 Unit 4.Packaging and Storage. 


Lesson 1.Food Packaging Materials and Equipments 
 Lesson 2.Cold Store Rooms 


Lesson 3.Cold Chain, Logistics and Marketing Channels 
 Unit 5. Visit to Dairy (Pasteurization Plant) 


COURSE 3. QUALITY SYSTEMS IN DAIRY 


Unit 1.Legal Standardsfor Milk and Dairy Products in India 
 Lesson 1.FSSAI (Food Safety & Standards Authority of India) 


Lesson 2.Standards of Weights& Measures Act,1976; Consumer Protection Act, 1986; The 
 Infant Milk Substitutes, Feeding Bottle and Infant Foods Act, 1992; The Insecticide Act, 1968; 


Export Act, 1963; Environment Protection Act, 1986; etc.  


Lesson 3.DMI’s Agmark Standards 


Unit 2.Voluntary Standards for Milk and Dairy Products  
 Lesson 1.Bureau of Indian Standards (BIS) 


Lesson 2.HACCP (Hazard Analysis and Critical Control Point) certification 
 Lesson 3.ISO 900 Quality Management Systems 


Unit 3.Chemical Control of Dairy Products 


Lesson 1.Gerber Test for Fat and Specific Gravity for SNF;  


Lesson 2. Determination of Titrable Acidity and Phosphatase test for Pasteurization control and 
 COB (Clot on Boiling) test 


Lesson 3.Miscellaneous Tests:  Determination of moisture, salt in butter, total solids in various 
 dairy products, etc. 


Unit 4.Microbial Control of Dairy Products  
 Lesson 1. Culture Propagation  


Lesson 2.Agar Plate Counts 


Lesson 3.Sanitation of Utensils and Equipments 
 Unit 5. Visit to Dairy (QC Lab) 


Requirements for practical exercises: 


Sr. 


No.  Purpose  Description of Equipment / Tool  Qty 


1.  Pasteurization of Milk /  Pasteurizer (continuous or can use multi-purpose vat as  01 
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Cream  batch) 


Storage Tank – 50/100/500 Litres  01 


Chilling plant (continuous or can use multi-purpose vat 


as batch)  01 


2.  Cream Separation and 
 Standardization 


Cream Separator (manual feed)  01 


3.  Buttermaking& Ghee  Cream Storage and Ripening Vat (can use multi-


purpose vat)  01 


Butter Churn and a Trolley  01 


Ghee Boiler   01 


Ghee Settling Tank (can use multi-purpose vat)  01 
 4.  Preparation of Traditional 


Dairy Products (khoa and 
 channa based) 


Khoa Making Machine (gas or diesel burner)  01 


5.  Preparation of Dahi and 
 Fermented products 


Dahi Incubator (can use multi-purpose vat)  01 
 6.  Preparation of Paneer 


and Cheese  Cheese Vat / Paneer Vat (can use multi-purpose vat)  01 


Paneer Moulds  05 


Cheese Cutter / Knife  02 


7.  Preparation of Ice 


creams  Ageing Vat (can use multi-purpose vat)  01 


Ice cream Freezer (batch or continuous)  01 


Homogenizer  01 


Cold Store / Deep Freezer  01 


8.  Packaging of Milk  Milk Packing Machine (FFS type)  01 


9.  Services and 


Maintenance  Hot Water / Steam Generator  01 


Chilled water generator  01 


Cold Store Room  01 


10.  Laboratory Testing  Lactometer and Specific gravity kit   05 
 Butyrometer, centrifuge and fat testing kit  05 


Titrable Acidity measurement kit  05 


Phosphatase Test kit  05 


Clot on boiling (COB Test) Kit (test tube and gas 
 burner) 


05 
 Microbial testing kit (agar, agar plate)  05 


Incubator  01 


Dry Oven  01 


11.  Miscellaneous 


requirements  Milk Cans – 20/40 Litres  05 


Stainless Steel Pots and kitchen vessels of various 


sizes  As required 


Stainless Steel Working Table 6’ X 3’  01 
 Cutting Equipments: Knives, chopper, etc  As required 


Karchi, Tavetha, Spoons, etc  As required 


S.No.  Existing Status  Proposal for change/addition  Justification 


UNIT-1 


Existing Title: Taxonomy 
 General principles of 


 Title: Taxonomy of Angiosperms 


Definition of taxonomy, aims and  It is more upto 
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Unit-2 


UNIT-3 


UNIT-4 


UNIT-5 


classification; Artificial, Natural 
 and Phylogenetic type of 
 classification 


Classification of Angiosperms as 
 given by Benthem and Hooker, 
 Merits and Demerits of the 
 classification 


Polypetalae, Papaveraceae, 
 Brassicaceae, Capparidaceae, 
 Malvaceae, Rutaceae, 


Fabaceae, Myrtaceae and 
 Cucurbitatceae 


Gamopetalae, Rubiaceae, 
 Asteraceae, Apocynaceae, 
 Asclepiadaceae, 


Convolvulaceae, Solanaceae, 
 Acanthaceae and Lamiaceae 


Monochlamydeae and Monocots: 


Euphorbiaceae, Arecaceae, 
 Liliaceae, Musaceae and 
 Poaceae 


importance of taxonomy, different 
 phases of taxonomy, general principles 
 of classification given by Bentham and 
 Hooker, Charles Edwin Bessey, Engler 
 and Prantl and John Hutchinson. 


Artificial, Natural and Phylogenetic 
 systems of classification and their 
 comparison, Alpha and Omega 
 taxonomy. 


Classification of Angiosperms as given 
 by Bentham and Hooker Merits and 
 Demerits of the classification and its 
 comparison with Englers & Prantl and 
 John Hutchinson’s classification, 
 Evolutionary trends in Angiospermic 
 flower. 


Polypetalae-Detailed description of the 
 families with examples and range in 
 vegetative and reproductive structure;  


Papaveraceae, Brassicaceae, 


Capparidaceae, Malvaceae, Rutaceae, 
 Leguminosae , Myrtaceae and 


Cucurbitatceae. 


Gamopetalae -Detailed description of 
 the families with examples and range in 
 vegetative and reproductive structure;  


Rubiaceae, Asteraceae, Apocynaceae, 
 Asclepiadaceae, Convolvulaceae, 
 Solanaceae, Acanthaceae and 
 Lamiaceae. 


Monochlamydae and monocots- 
 Detailed description of the families with 
 examples and range in vegetative and 
 reproductive structure; Euphorbiaceae, 
 Arecaceae, Liliaceae, Musaceae and 
 Poaceae. 


date and 
 elaborate. The 
 modern trends 
 have been 
 incorporated in 
 the present 
 syllabi 


Suggested readings: 


1.  Introduction to principles of Taxonomy V V Sivarajan Oxford & IBH Publishing Co. N. D. 


2.  Taxonomy of Agiosperms V. Singh & D K Jain, Rastogi Publication. Meerut 
 3.  Taxonomy of Angiosperms Prof T. Pullaiah 


4.  Plant Systematics Michael G. Simpson (2006) 
 5.  Plant Taxonomy by B.P. Pandey, S. Chand & Co. 


6.  Angiosperms, G.L.Chopra 


7.  Plant Taxonomy, N.S. Subrahmanyam 
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Syllabus of BOM 804  Proposal for changes in syllabi 


S.No.  Existing status  Proposal for addition  Justification 
 UNIT-1 


Existing Title: Taxonomy 
 Taxonomy and applied botany, 
 principles of classification and 
 criteria employed with emphasis 
 on the comparative study of the 
 systems proposed by Bentham 
 and Hooker, Engler and Prantl, 
 John Hutchinson, Takhtajan & 


Cronquist their merits and 
 demerits 


Title: Taxonomy of 
 Angiosperms 
 Cladistics, 
 Angiosperms 
 phylogenetic group 
 (AGP) system of 
 classification 


It is more up to date 
 and elaborate. the 
 modern trends have 
 been incorporated in 
 the present syllabi 


Suggested readings: 


1.  Taxonomy of Angiosperms V.N. Naik 1977 


2.   Introduction to principles of Taxonomy   V V Sivarajan Oxford & IBH Publishing Co. N. D. 


3.   Taxonomy of Agiosperms V. Singh & D K Jain, Rastogi Publication. Meerut 
 4.   Hey wood V H 1967 Plant Taxonomy Edward Arnold Pub. Ltd. London 


5.   Hey wood V. H. (ed.) 1968  Modern methods in plant taxonomy Academic press, London 
 6.   An introduction to taxonomy of Angiosperms  Preeti Shukla, S.P. Mishra 


7.   Taxonomy of Angiosperms Prof T. Pullaiah 
 8.   Plant Systematics Michael G. Simpson (2006) 


9.   Flowering Plants Taxonomy and phylogeny 1998 B. Bhattacharyya, B.M. Johri 
 10. Plant Taxonomy & Biosystematics  Clive A. Stace 


11. The families & Genera of Vascular Pants -By  K.Kubitzki & C.Bayar (Vol-II)  
 12. The families & Genera of Vascular Pants -By  K.Kubitzki & C.Bayar (Vol-IV)  
 13. The families & Genera of Vascular Pants -By  K.Kubitzki & C.Bayar (Vol-V)  
 14. The families & Genera of Vascular Pants -By  K.Kubitzki & C.Bayar (Vol-VI)   
 15. Evolutionary Trends in Flowering plants.- By Arman Takhtajan 


16. An integrated system of classification of Flowering Plants-By Arman Takhtajan 
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