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Ÿ Ask the participants to prepare and present charts describing various uses of Makhana.

Ÿ Ask the participants to share with the peer group.

Facilitator Guide

Ÿ At the end of the activity, conduct a doubt clarification session.

Ÿ Motivate the students to ask questions.

Ÿ Share your own opinions and viewpoints regarding the topic.

Ÿ Encourage the non-participating students to actively participate in the activity.

Do

Ÿ Address the queries of participants related to discussion and clarify all doubts of the participants.

Ÿ Encourage peer learning among participants in the class by answering other participant's questions.

Ÿ Show more innovative images as per topic requirements for better understanding of the topics.

Ÿ Arrange for some innovative videos describing scope and importance of Makhana.

Notes for Facilitation

Key Solutions to PHB Exercises

Exercise

Medicinal value:

4. Nutritional value:

Ÿ Low fat (0.1g), high carbohydrates (76.9g), protein (9.7-12.5 g) and minerals,80% starch

Ÿ Calorific value of raw seeds (362 k cal/100 g) and puffed seeds (328 k cal/100 g)

A. Short Questions:

Ÿ Euryale ferox, Gorgon nut and   Fox nut  

Ÿ 1-b,2-a,3-d,4-f,5-c

Ÿ 1-(da),2(b),3(c),4(a),5(b),6(d),7(b),8(a),9(c),10(d)

5. Consumed as a snack, curry or sweet component(kheer), used as starch for coating in fabrics, puja offering 

6. Self-entrepreneur in areas of Makhana production, postharvest management and commercial trade of 

Makhana, machinery and equipment related to Makhana harvesting and processing.

Ÿ Increase fertility in women and reduces vita and pitta

Ÿ Mak which means sacrifice

C. Match the case

Ÿ Antioxidant activities and cardio protective proprieties.

B. Fill in the blanks

Ÿ Increases quality and quantity of semen and useful impotence.

2. Pakistan (Kashmir)

3. Darbhanga, Sitamarhi, Madhubani, Saharsa, Purnia, Kathar,Etc.

1. Makhna is grown in stagnant perennial water bodies. The main distribution of Makhana is from Pakistan 

to India, Kashmir and east Bengal. In India it is cultivated in an area of 20,00 ha, out of which 80% area in 

Bihar. The average productivity of Makhana crop is 21.25 q/ha. Makhana is used as a snack, puja offering, 

coating in fabrics.

Activity
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Facilitator Guide

Notes







  Brief them about the session objectives 
and session plan.



9

Ÿ Divide the class into 4-5 groups.

Ÿ Show the participants Makhana seed varieties 

Ÿ Ask the participants to compare the two Makhana seed varieties.

Ÿ Ask them participants in their opinion which variety is more useful.

This is seed varietal selection activity.

Facilitator Guide

Team Activity

Ÿ Sum up the key outcomes of the discussion.

Ÿ Emphasize and elaborate key traits of Makhana seed varieties.

Do

Ÿ Motivate participants to observe the steps to be followed to raise Makhana nursery carefully.

Ÿ Arrange experts for live demonstration on nursery preparation and management of Makhana.

Ÿ Ask some of the participants to carry out nursey preparation of Makhana.

Ÿ Supervise and guide the participants to carry out the procedure for raising Makhana nursery.

Ÿ Encourage the participants to make notes for better understanding of the topic.

Ÿ Organize a field visit to Makhana nursery with the participants.

Activity

Ÿ Ensure that each participant understand the concepts.

Ÿ Show innovative videos as per topic requirements for better understanding of the topics.

Ÿ Arrange relevant reference material related to Makhana cultivation.

Ÿ Ask the participants if they have any questions and clarify all doubts of the participants.

Ÿ Give assignments to each participant to make pictorial presentation of steps to be followed to raise 

Makhana nursery. 

Notes for Facilitation

Key Solutions to PHB Exercises

Exercise

2. Seed yield-32-35q/ha, pop recovery-55-60%, spherical leaf, dark purple flowers, medium size fruit, small, 

oval and smooth seeds with very thin seed coat(0.29mm)

3. B.P.S agriculture college, purnea

Ÿ Bihar agricultural university, sabour, Bhagalpur, Bihar

Ÿ ICAR-RCER research centre for Makhana 

A. Short Questions:

1. Higher yield, maximum pop recovery quality, resistant against insect, pest and diseases, etc.
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Facilitator Guide

Notes

Ÿ Seed required -22-25kg for transplanting & 40-45 kg for direct sowing

4. Steps:

Ÿ Apply 25-30 kg FYM and 20-25 kg lime dust

Ÿ Broadcast pre-germinated seeds uniformly

Ÿ Optimum sowing time-December 

Ÿ Nursery area-500 to 600 m²

Ÿ Seed treatment with imidacloprid 70 WS or thiomethoxam 25 WG @ 5g/kg seed

Ÿ Sabour Makhnana-1

Ÿ Imidacloprid 70 WS or thiomethoxam 25 WG

B.  Fill in the blanks

C. Match the case

Ÿ Raise water level to maximum 5 to 6 ft 

Ÿ Sabour Makhnana-1 and Swarn vaidehi

Ÿ 1-(a),2-(b),3-(c),4-(d),5-(b)
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Ÿ Recommended quantity of water to be maintained in Makhana crop cultivation.

Ÿ Root dipping of Makhana seedlings

Ÿ Weeds and the method to eradicate weeds.

Ÿ Major disease and insect-pests associated with Makhana crop and measures to control them.

Ÿ Recommended doses of manures and fertilizers and method of their application.

Facilitator Guide

 Land/field preparation.

 Transplantation.

 Weed management.

 Nutrient management.

 Insect-pest and disease management.

 Irrigation management.

• Ask any one member of the team to present the assigned topics and share it among their peers.

• At the end of each presentation, clarify all the doubts of the students.

• Motivate the students to ask questions after each presentation.

• Share your expert views related to each assigned topic.

Team Activity

• Make a team of 4-5 participants to prepare power point presentation (PPTs)/ chart to present the 

following topics with context to Makhana:-

Ÿ Organize a field visit to Makhana nursery with the participants.

This activity is for hands on training on  Makhana transplanting.

Ÿ Ask the participants if they have any questions related to transplantation.

Ÿ Motivate participants to observe the method of transplanting of Makhana from nursery to the main field.

Field Visit

Ÿ Facilitate the participants if they require any help.

Ÿ Encourage the participants to apply the transplantation technique in their own field.

Ÿ Distribute demo plots to the participants they can perform and practice transplantation of Makhana

seedlings.

Ÿ Supervise and guide the participants and demonstrate the correct way in case of any anomalies.

Do

This is a peer participation activity to learn cultural practices of Makhana.
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Facilitator Guide
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Notes

Ÿ Organize field visit to Makhana nursery for the better understanding of the concepts.

Ÿ Focus on learning by doing.

Ÿ Share some innovative videos or YouTube links related to transplantation of Makhana seedlings.

Ÿ Address the queries of participants and clear the doubts of the participants.

Ÿ Ensure the participants are well acquainted with land preparation and inter-culture operations of

Makhana.

Notes for Facilitation
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Facilitator Guide

This activity  will help the participants to compare different Makhana cultivation systems.

Ÿ Fish integration and Makhana cultivation

At the end of the activity, ask the participants to compare and discuss the two systems of Makhana cultivation.

Ÿ Field system of Makhana cultivation

Ÿ  Divide the class into 3 teams and ask the teams have a group discussion on the following topics

Ÿ Ask the participants in their opinion which is the best cultivation system for Makhana.

Ÿ Motivate the students to ask questions.

Ÿ Pond system of Makhana cultivation

Ÿ During the discussion, clear the doubts of participants.

Ÿ Share your insights on the active learning.

Notes for Facilitation

Ÿ Answer the queries of the participants and clarify all doubts of the participants.

Ÿ Assist all participants to understand the concept.

Ÿ Whenever possible, display specific work of groups within the classroom.

Ÿ Ensure sufficient pictorial presentation for learning, arrange for visual aids, power point presentations, flip

charts etc.

Ÿ Fix up meeting with nearby KVK or progressive farmer for better understanding of the topic.

Activity

Key Solutions to PHB Exercises

Exercise

A. Short Questions:

1. Field preparation:

Ÿ Clean or renovate the wetland area

Ÿ Plough the field 2-3 times, submerge and puddle 3-4 days before transplanting in case field system and

plough and dry in case pond system

Ÿ Apply manures and fertilizers and irrigate the field

Ÿ Flood prone areas-October

Ÿ Root dipping of Makhana seedlings

Ÿ Gap filling where and when required.

Ÿ Flood protected areas-April

Transplantation:

2. 2-3 hand weeding at 2-3 weeks interval

5.    

Ÿ Transplanting time-February to march

3. Makhana-water chestnut & Makhana-Water Chestnut Makhana-cum-Fish Production

4. Field system-In this system water dept of 1 ft is maintained, this system is easy to operate and provide

opportunities to cultivate other crops. Makhana seedings first raised in nursery and transplanted in main

field between 1st week February to 3rd week of April, duration of Makhana crop reduced to 4 months.

Ÿ Seedlings are uprooted from nursery pond at 60-65 days after sowing

Ÿ Maintain inter row spacing of 1.25mx 1.25m
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Facilitator Guide
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Notes

B.  Fill in the blanks

 1. 60-65 days

C. Match the case

 3. Neem seed kernel extract

1. 1-(d),2-(b),3-(c),4-(a),5-(d)

 2. 25x 1.25







 ,
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Ÿ The harvesting procedure of Makhana seeds.

Ÿ Bagging of Makhana seeds for storage

Facilitator Guide

Ÿ Arrange an expert for live demonstration of harvesting and bagging of Makhana seeds.

Ÿ Ask the participants to observe carefully how Makhana seeds are harvested and stored. 

Ÿ Encourage the participants to engage well in the activity and ask questions.

This field visit is for live demonstration and self practice on Makhana harvesting and bagging operations. 

Ÿ Organize field visit to nearby Makhana field.

Demonstrate

Field Visit

Do

Ÿ Motivate the students to work in teams so that they develop team building skills.

Ÿ Ask the students if they need any clarification or help.

Ÿ Facilitate the students to perform the harvesting operation in correct demonstrated way.

Ÿ Ask the participants to perform and practice harvesting operation in their demo plots.

Notes for Facilitation

Ÿ Whenever possible, involve the participants for peer learning.

Ÿ Assist all the participants to understand the harvesting procedure through live demonstration.

Ÿ Ask the participants if they have any questions related to the topic.

Ÿ Focus on ensuring pictorial as well as live presentations for learning.

_______________________________________________________________________
_______________________________________________________________________
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_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________

Notes



 ,
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Ÿ The method of roasting, popping and polishing of Makhana seeds.

Ÿ The method of seed grading and pre-heating of Makhana seeds.

Facilitator Guide

5.  Grading                                      6. Types of Makhana pop

This is peer learning exercise through group discussion on post harvest Makhana operations.

Ÿ No team should be given the same topic.

Ÿ Give sufficient time for teams to refer to the text in participant handbook related to assigned topics and 

discuss among themselves. 

Ÿ Divide the class into 6 teams. 

Ÿ Assign one topic to each group from below list. 

1.  Seed grading and pre-heating    2. Tempering      3. Roasting and popping    4. Polishing 

Demonstrate

Team Activity

Ÿ Encourage the non-participating students to open up and speak up.

Ÿ Motivate the students to ask questions and also answer the questions of other participants.

Ÿ At the end of the activity, conduct question& answer session for 10-15 minutes.

Ÿ Discus the key outcomes of above group discussion topic.

Do

Ÿ Identify and list out the tools or machines used in Makhana processing.

Ÿ Encourage the students to ask questions.

Ÿ Motivate the students to observe each process of processing carefully.

Ÿ Arrange a visit to nearby place where processing of Makhana seed is carried out.

Activity

Ÿ Did you enjoy the activity? Wasn’t it interesting?

Say

Ÿ Give assignment to participants to prepare pictorial presentation on the entire process from Makhana 

harvesting to processing.

Ÿ Plan a visit to Makhana processing plant so that students are well equipped with the different methods of 

processing Makhana seed.

Ÿ Ask the participants if they have any questions and clarify all doubts of the participants.

Ÿ Fix up the meeting with expert for better understanding of the concept.

Notes for Facilitation
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Facilitator Guide
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_______________________________________________________________________
_______________________________________________________________________

Notes

A. Short Questions:

1. Harvestinng procedure:

Ÿ Sweeping of the entire floor of pond by fishermen

Ÿ Threshing by feet to remove membranous cover

Ÿ Optimum harvesting time- Second fortnight of July to first fortnight of August

Ÿ Seed yield-32-35 q/ha

Ÿ Scooping out with the help of ganj

2. Raw Makhana seed washer, Makhana seed grader, aerator, seeds roasting machine, roasting and popping 

machine, popped Makhana grader, un-popped, Makhana grinder, packing machine, control panel

3. Sundrying, grading, pre-heating, tempering, roasting, popping, polishing, packing

4. Lawa, murra, thurri, mix

B.  Fill in the blanks

Ÿ Secord fortnight of July to first fortnight of August

Ÿ 1. 32-35 q/ha

C. Match the case

Ÿ 1-(b),2-(c),3-(a),4-(d)

Key Solutions to PHB Exercises

Exercise
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Key Learning Outcomes

3.    Enumerate the steps to avail loan from financial ins�tu�ons

4.    Describe supply chain of Makhana

1.    Provide knowledge regarding assessment of demand and supply of Makhana in the market.

2.  Provide informa�on regarding available subsides/funds available through government and financial 

ins�tu�ons.

5.    Provide informa�on on iden�fica�on and development appropriate marke�ng channels

6.    Track and compare market prices

10. Prepare the par�cipant to Work as service provider in the fields of care and maintenance of Makhana 

processing plant machines.

8.    Enumerate the steps to calculate economics (B:C ra�o) of the project

9.    Assist to establish a commercial Makhana processing plant.

7.    Explain how to maintain book of accounts

11. Comply relevant regula�ons in marke�ng and sale of the produce.

At the end of this module, you will be able to :
 

Facilitator Guide
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Unit Objectives

9. Provide services in the field of care and maintenance of Makhana processing plant machines.

1. Undertake need assessment study on demand and supply of the produce.

2. Perform basic accoun�ng, cos�ng and pricing including produc�on, transporta�on and marke�ng cost of

the produce.

3. Collect informa�on related to subsidies/funds offered by government and financial ins�tu�ons.

4. Plan to track informa�on on wholesale and retail price of the produce.

5. Maintain daily sale purchase records.

6. Record quan�ty, quality, manufacture date and batch number of every produce.

7. Design layout of factory area.

8. Establish Makhana pot processing plant.

10. Comply with relevant regula�ons in marke�ng and sale of the produce.

At the end of this unit, students will be able to :

 

UNIT 5.1: Undertaking Small Entrepreneurial Ac�vi�es 

Makhana Grower-cum-Processor
(Options: Processing/ Products Preparation)

Ÿ Participant handbook, pens, paper, computer, projector, white board, marker, flip charts, audio-visual aids,

illustrations on market chain, record keeping book, relevant case studies etc.

Resources to be Used

Notes

Ÿ This session deals with entrepreneurial activities related to Makhana cultivation.

Say

Ÿ Good day and warm welcome to all the participants. Before starting the lesson recall the previous session

outcomes.

Ask

Ÿ Have you ever tried to calculate expenditure incurred for any purpose? If yes, how does it help?

Ÿ Can you name any government scheme which extends financial support to the Makhana cultivator?
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Ÿ Establishment of Makhana processing plant

Ÿ Basic steps to undermine demand and supply of the produce.

Ÿ Market potential of Makhana.

Ÿ Layout of factory area.

Ÿ Cost benefit analysis of Makhana.

Facilitator Guide

Ÿ Give separate exercise to calculate B:C ratio for Makhana cultivation

Ÿ At the end of exercise ask one member from each group to share with others.

Ÿ This will encourage participatory learning.

This  activity is for skilling on calculating benefit cost ratio.

Ÿ Arrange the participants in 4-5 groups.

Activity

Ÿ Arrange relevant refence material on economics of Makhana cultivation.

Ÿ Constantly motivate each participant to engage in the activity.

Ÿ Ask the participants if they have any questions related to the topic.

Ÿ Invite or arrange a session from expert from economics department to explain the complete procedure of 

subsidy and loan facility.

Notes for Facilitation

Elaborate

Ÿ Existing supply chain in India.

Ÿ The process to identify available subsidies for Makhana cultivation from NHB.

Ÿ The process maintaining record of quantity, quality, manufacture date and batch number of every produce.

Demonstrate

Key Solutions to PHB Exercises

Exercise

1.  SSAI licence, tax registration and NOC from pollution board.
A. Short Questions:

2.  National horticulture board

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________

Notes









 ,
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Ÿ The procedure to deal with emergency situation

Ÿ The procedure of using first-aid kit.

Facilitator Guide

Activity

Ÿ Arrange for the material for demonstration whenever possible.

Ÿ Assist all groups to understand the topic clearly with active participation

Ÿ Ask the participants if they have any queries related to the topic.

Ÿ Focus on ensuring pictorial presentation of learning.

Ÿ Preplant some activities for roleplay and class activity.

Notes for Facilitation

Ÿ Randomly ask any one of the participants to discuss their checklist with the other learners.

Ÿ Facilitate the participants during discussion for desired learning outcomes.

Ÿ Ask the participants to prepare checklist of safety measures while handling processing machines.

Demonstrate

Key Solutions to PHB Exercises

Exercise

Ÿ Adhere regulations and safety guidelines given in operating manual.

Ÿ Always keep basic first aid available at workplace.

Ÿ Always electricity supply and the connection before and after completion of work.

A. Short Questions:

Ÿ Always maintain clean and efficient workplace.

1.  Safety measures:

3.   By providing basic special requirements in the unit

Ÿ Always know emergency exit in case of fire/blast/electricity failures or earthquakes.

2.   Nearby hospital/medical facility, fire stations, police help desk 

Ÿ By keeping all the tools and machine at their appropriate pace and switching appliances after use.

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________

Notes









 ,  
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Ÿ Ask the participants to discuss about the purpose of different Makhana processing plant equipment.

Ÿ Display the pictures of different Makhana processing plant equipment on projector. Some are mentioned 

as under:

Ÿ Ask the participants to identify them and note down the answers in their notepad.

Ÿ See if they have correctly identified the equipment or not.

Ÿ Motivate them to engage them in activity and clear doubts of the participants.

This activity is about identification of Makhana processing equipment.

Facilitator Guide

Ÿ Encourage the students to actively participate in the activity.

Ÿ Ask the students to note down the important observations during the activity.

Ÿ At the activity, ask the participants to share their learning experiences of visiting a Makhana processing 

plant.

Ÿ Encourage the participants to ask questions.

Activity

Say

Ÿ Did you find this activity interesting? This activity will help us to have better understanding of different 

Makhana processing plant equipment. We will enjoy the upcoming session as well.

This activity is for live demonstration of Makhana processing machinery.

Ÿ Invite an expert describing purpose and specifications of different machines.

Ÿ Organize a visit to nearby Makhana processing plant.

Ÿ Ask the participants to observe the different machines used in Makhana processing plant.

Activity

Do

Ÿ Ask the students if have any doubts regarding the topic.

Ÿ Give assignments to each participant to illustrate different processing machines in their practical record.

Ÿ Make sure the participants are acquainted with different machines used in Makhana processing plant.

Ÿ Pre arrange slides/charts or visuals for better understanding of the topic.

Notes for Facilitation



Key Solutions to PHB Exercises

Exercise

2. 100kg/hr

A. Short Questions:

1.  7 grades (6-7mm,7-8mm,9-10 mm,10-11mm,11-12mm and>12 mm)

3. Grinded to make powder to use for value added products like Makhana kheer mix, etc.

B.  Fill in the blanks

Ÿ 1.00 lakh

Ÿ 2.00 lakh

Ÿ 2.00 lakh

C. Match the case

Ÿ 1-(c),2-c

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________

Notes
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Facilitator Guide









 Good day and appreciate all the participants for their participation. Recall the previous session before 
starting the new topic.
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Ÿ Packaging materials required for Makhana

Ÿ The disposal process for Makhana barn

Ÿ Criteria to maintain quality standards for Makhana

Facilitator Guide

Ÿ Did you find activity interesting? I hope it was fruitful to all of you and you all enjoyed this video session.

Ÿ With the help of few videos, show the participants the process preparing different processed products of 

Makhana.

Ÿ Appreciate the students who were actively asking questions.

Ÿ Motivate participants to actively to engage in the video.

Ÿ At the end of the video session, conduct a question answer round.

Ÿ Answer each question of the participants.

Activity

Ÿ Pre arrange slides/charts or visuals related to post processing activities of Makhana.

Ÿ Relevant videos and YouTube links may be share among the participants for effective learning.

Ÿ Encourage the participants to involve in group activities, group discussion and learning by doing. 

Ÿ Arrange a visit to nearby processing plant for better understanding of the topic.

Ÿ Encourage the participants to actively engage throughout the session.

Notes for Facilitation

Say

Key Solutions to PHB Exercises

Exercise

A. Short Questions:

3.   As supplement for feeding poultry.

2.   Size and type

1.   Instant kheer mix, Flavoured Makhana, Makhana flour, Makhana flakes, Soup.

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________

Notes
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