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सं;मण काल मA रचनाEमक सं;ांित 

 

)ो राजे/र आचाय3 

 

आधिुनक भारत क, संगीत या2ा म4 संगीत मात56ड पं ओमकारनाथ ठाकुर "=णवरंग "जी के भाव को लेकर 

उनके िशFय नादिष5 पIJी पं बलवंत राय भL "भावरंग ने िजस सजृन  कला परंपरा क, रचना क,, जो लहरी चलाई थी 

हम उस परंपरा के संवाहक ह।ै और ओम Uयोम म4, परेू भौम म4 झंकार भरता ह।ै पYुतकZ म4 िलखा ह ैक, दो वYतओु ंक, 

टकराहट से उ]प^न _विन को नाद कहते ह ैलेिकन _विन उ]प^न नही होती उपल`ध होती ह।ै दो वYतओु ंके बीच मे जो 

खाली जगह जहां नाद िवराजमान ह ैउसे =ाa करते ह ैउ]प^न नहb करते । उसी cमता से, कृित]व से शाdत क, या2ा म4 

अपनी रचना क, मा2ा िमलाते चले तो अवfय साथ5क पgरणाम हZगे । अनंत िवhा के आधार पर हम अनसुरण कर4गे तो 

हम अनंत के सहभागी हZगे, सफ़ल हZगे। एसी महामारी आती रही ह ैलेिकन रचनाकारो से हारती रही ह।ै यhिप klा ने 

भी शाप िदया ह ैकलाकारZ को जो मेरी Yवरिचत  किवता म4 िनिहत ह ै।-  

"अरे मेरा रिचत मानव त ूभी रचता ह।ै मानवीय दािय]वZ से बचता ह।ै 

पnृवी पर जा पीड़ाओ ंसे एकाकार हो जा ,जा त ूकलाकार हो जा। " 

तो रचना काय5 म4 तो पीड़ा होती ही ह ैइसिलए वैिdक भिूमका म4 साव5भौिमक qप से सभी जानते ह ैिक बाबा 

क, काशी जो अिवनाशी ह ैयहां भोले बाबा म]ृय ुके मंच पर आनंद न]ृय करते ह।ै इसिलए हम सब इस नdर दखु और 

संकट के म_य भी इससे आगे सखु क, Yतरता का िवधान करे और एक दसूरे के परYपर तन से दरू रहते हए मम5Yपशr 

अपनी कला िवhा उपासना के sारा मम5 से एका]मता और तादा]tय से जड़ेु रह े। जब अपन]व और संवेदनाओ के साथ 

साथ रचनाधमr होकर =स^नता लेने और दनेे म4 आनंद और सजृन और सुंदर के साथ जड़ुने और उसे रचने के काय5 मे 

लगते हu तो ही समाज मे मकान घर क, संwा =ाa करते ह।ै कलाओ म4 िनिहत शाdत सौदय5 xदय को मा2 आनंिदत और 
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आकिष5त ही नहb करता अिपत ुउसे उ]=ेgरत भी करता हu । उसे कला से जोड़ता भी ह ैyयोिक आकष5ण खbच के छोड़ 

भी दतेा ह ैिकंत ुसुंदर खbच कर अपने से जोड़ लेता ह ैभbच लेता ह ैऔर रस से सbच लेता ह।ै यही सजृनधम5 का वाYतिवक 

=भाव ह ै। 

और वत5मान कोरोना सं{मण काल म4 रचना]मक सं{ांित sारा नकारा]मकता पर आ{मण करना 

और कलाधिम5ता के आनंद म4 रमण करना ही सव|}म पथ और पाथेय ह।ै 

 

प56ी )ो राजे/र आचाय3 

Lवािलयर घराने के वWरX शाZीय गायक, जलतरंग वादक एवं रचनाकार पdeी fो राजेhर आचायj " fभावरंग"। आप "नादिषj पdeी पं 

बलवंत राय भo “भावरंग” जी के िशrय ह ैएवं संगीत मातjwड प ंओमकार नाथ ठाकुर "fणवरंग "जी के fिशrय ह।ै अनवरत बारह घटें 

तक शाZीय गायन 1972 एवं अनवरत 13 घटें जलतरंग वादन 1974 के दो िवh क�ितjमान �थापक। सं�थापक सद�य अतंरराr�ीय 

�पुद मलेा। पवूj उपा�य� य ू पी संगीत नाटक अकादमी। पवूj अ�य� संगीत एवं लिलत कला िवभाग दीन दयाल उपा�याय 

गोरखपरु िवhिव�ालय गोरखपरु। र�न सद�य य ूपी संगीत नाटक अकादमी। अ�य� सबुह ए बनारस। पवूj �यासी सदा�य भारत भवन 

भोपाल । अfितम व�ा संगीत िनद�शन अिभनय, मिूतj कला, िच� कला, का�य रचना एवं मचं संचालन के �े� म� स�ुयात साथ ही अनेक 

संगीत आयोजन� के fणतेा।  
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From Authors desk 

Since 1990’s I had very firmly believed that IT sector is going to bring a revolution in the 

world, and it happened.  But truly I never thought that I could see this day being involved 

as a teacher who loves teaching, creating the futures and hopes for a better world. Never 

thought to see a time which this pandemic Covid-19 showed us. 

February 2020, made us face an unprecedented situation due to the spread of pandemic 

Covid-19, am sure not a single soul would have even imagined such a situation to come 

in our life time, but yet we are here facing it and fighting our very existence. These 

Covid19 days have taught us so many things in life. Showed us so many possibilities good 

and bad which are evident for mankind. Made us scared of the worst nightmare we would 

have experienced in this life time. But at the same time has also taught us the essence and 

meaning of life, importance and value of our mother nature and our natural resources, 

taught us the value of certain works which we had always thought to be irrelevant, and 

most of all the talent to survive, exist and coexist with others. 

While so many of the doctors and medical staff, municipal workers, police, electricity 

workers etc. were doing their jobs in the challenging Covid-19 scenario, I was getting 

desperate to do my bit of contribution in a way I could and so I was doing my part of job 

by teaching and giving finer tips to the performing arts students and to other social 

platform acquaintances on Face Book and Twitter. Yet something still was missing in me 

and wanted to do more for the society and future generation. Then one fine day Mr.Rabi 

Kumar (One of co-author) gave me this idea of publishing a book. I had just started giving 
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online guidance to my students and BHU had initiated online sessions. I was personally 

also attending many webinar’s online education and its impact and hurdles. First my idea 

was to write it all by myself and publish, but then lately I thought why not to collect 

opinions of few more stalwarts of different verticals and fields and register their opinions 

and experiences about online education. That was how this concept of publishing a book 

came into existence.  

Motive behind this new thought was to provide more and more point of views and 

suggestions to the readers and specially students who were just being introduced to this 

new normal of online education system. I was sure such opinions that to coming from 

some brilliant but different minds would do a great amount of value addition in the field.  

I went into a thorough research before I could zero in the connoisseurs of their respective 

fields and subjects who were also well known to me. The book got lucky and we got 

valued opinions from almost all I had in mind. 

I feel so lucky to get blessings of PadmaSri Rajeshwar Acharya  for this book and he 

also personally contributed with his valuable words. 

I would also like to thanks Mr.Neelabh Srivastav to publish this book from Notnul, and 

taking personal interest to bring it out, I am so thankful to Mr. Mehul Dave, who is always 

so supportive to finalize all the finer points and other issues which are important for a 

book to take real shape. My blessings and thanks giving to Ms. Sukoshi Nagar, 

(Industrial Designer) for thoughtful cover designing and last but not least my heartfelt 

blessings to my dear son Mr. Suvigya V Nagar for always giving me his help to make 
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possible all the work I do. Extend my gratitude and heartfelt thanks to the below 

mentioned dignitaries who gave their valued time and opinion for this book: 

1) Dr. Anshu Shukla (Varanasi) 

2) Dr. Amit  Kumar Verma (Shantiniketan, West Bengal) 

3) Mr. Mehul Dave (Kolkata) 

4) Dr. Preetesh Acharya (Varanasi) 

5) Mr. Rabi Kumar (Asansol) 

6) Ms. Rituja Gupta (Kanpur) 

7) Dr. Siddharth Lakhotia (Varanasi) 

8) Ms. Swati Yadav (Kolkata) 

9) Dr. Putanjani Purgus (Mauritius) 

10) Dr.Vidhi Nagar (Varanasi) 

This book “Online Education in Covid-19 (Valued Opinion) is just an effort from myself 

and the other co-authors end to highlight issues like 

1) Introduction of Online Education and its Value at this moment of Covid-19 

Lockdown. 

2) Online Education and its methodologies. 

3) Online Education and its acceptance amongst students, pupils and faculties. 

4) Online Education and required Infrastructure. 

5) Online Education and its gaps for improvement. 

6) Online Education and its future in our society. 
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7) Online Education a momentary solution or permanent substitute. Etc. 

I am sure our efforts would add a lot of value in the present as well as in future times to 

come. 

We would as a group unite and try to bring in more “Valued Opinions” for the society 

from time to time on topics than prevailing. 

With the blessings of my Mother, Father and Guru’s a humble effort, looking forward to 

your “Valued Opinion” on this book. 

‘योग: कम̂स ुकौशलम’ 

“Yoga leads to dexterity in actions” 

(Jीमद ्भगवत गीता 2/50) 

 

1st June,2020          Vidhi Nagar 

Varanasi 
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When a torrent dies down, the strongest trees lie uprooted and the roads run shaky. Sappers 

arrive and rebuild them. In the postCovid-19 scenario, we the educationists and educational 

administrators have to be the sappers, the road builders. The sudden transition from on-campus 

learning to exclusively distance learning is challenging for both faculty and students and has 
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required a lot of preparation and other efforts in a short time. Our perception determines our 

response. We need to transform ourselves into a considerate, compassionate, caring, supportive 

and yet firm facilitators on whose decisions depends the transforming of obstacles into 

opportunities. It is undoubtedly an uphill task but it is a survival mechanism. Several seen and 

unseen difficulties and challenges waylay us. Often opportunities come in disguise; therefore, 

many of us fail to recognize and grab them. So, let us be alert and watch for the opportunities.  

 

Initiating Changes in Teaching Learning Methods  

We can consider this as an opportunity to reinvent the education process. The journey from 

brick classrooms to click classrooms is not an easy one. Each of us will have to get accustomed 

to the role of technology in this process and prepare teachers and students for these changes. 

The process of unlearning, learning and relearning will have to be accelerated. The major 

change that the students will have to undergo is giving up the spoon-feeding received in 

conventional classes and will have to fend for oneself. This preparation will have to begin much 

beforehand. Unusual times demand concerted and out of the way efforts. The first step to 

dealing with the shift from traditional curriculum delivery to online teaching is to maintain a 

semi-equal sense of urgency among faculty members and those who are involved in curriculum 

delivery. A comprehensive discussion of possible alternative means of communication (since 

face-to-face meetings may not be possible) for all faculty and administrators must be held in 

order to introduce the need for continuing the learning process using an online/distance learning 

approach. The transition of the curriculum delivery from face-to-face instruction to 

distance/online learning requires a lot of time and work from both faculty and staff members. 
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Many of the faculty members are not net savy as earlier they were only using it for online marks 

uploading or for their academic publications. Online teaching is entirely different from 

traditional mode of teaching and needs a different set of skills so as to keep up with the pace.   

 Faculty plays various roles in online teaching, so training that builds these competencies among 

faculty should be provided. A more elaborate plan for capacity building needs to be designed 

and implemented after the emergency situation concludes. 

Curriculum delivery 

There are three main modes for implementing online learning: the synchronous, asynchronous, 

and blended modes. The synchronous mode allows learners to engage in discussion with 

instructors and classmates using the learning management software (LMS) or LMS-equivalent 

application at the same time; the asynchronous mode allows learners to carry out discussions 

over the internet at different times. The latter does so by using tools such as discussion forums 

or email exchanges. The synchronous option has the advantage of allowing for instant 

interaction and feedback, while the asynchronous mode allows for more control of pace and 

timing. 

  

In the case of a sudden and forced curricular transition, in order to overcome the challenges of 

online teaching and related technical difficulties, the authors recommend beginning with the 

asynchronous mode. Simultaneously, training faculty in best practices for synchronous teaching 

could take place. When teaching asynchronously, discussion forums and chat rooms can be 

used to enhance student engagement and interaction. Numerous strategies to increase 
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participation have been proposed, including minimum numbers of posts, awarding marks for 

particular posts, or carefully constructing questions that are engaging. Awarding marks for 

particular posts is likely to increase the number of overall posts. However, these can be in the 

form of mini–assignments rather than requests for students’ spontaneous thoughts . 

 

Ensure student engagement and motivation 

Because students in e-learning environments are more independent than face-to-face learners 

and content and activities are created and determined by faculty, instructors must do more to 

engage and motivate online learners. Clear instructions, as well as pre- and post-exercises, are 

required to engage students with the teaching materials. Special care should be taken with 

planning and recording video content. The following measures are recommended when using 

video in higher education:  

• orienting students to the video content;  

• using interactive elements to promote student participation;  

• aligning videos with learning objectives and course outcomes;  

• integrating PowerPoint slides;  

• including the lecturer’s image,  

• on-screen captions, and a transcript; 

• avoiding cognitive overload;  

• and limiting video length (Dong and Goh, 2015) 
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• Other activities, for instance multiple-choice questions and mini quizzes, have also 

been shown to be effective in engaging students taking part in online learning 

(Irizarry, 2002). 

 

Consider student assessment 

Assessing curriculum delivery using online/distant learning approaches should focus on the 

assessment of “formative” learning rather than “summative” learning. Thankfully, there are 

already numerous online tools that assist in this process, Interestingly, simple tools such as 

Google quizzes have proven to be just as effective in giving frequent feedback to students 

participating in online learning (Anderson, 2019). For summative assessment for the assessment 

of the knowledge domain, there are many options, including modified essay questions, 

assignments, and open book exams, using a variety of appropriate tools.  

  

Anticipate challenges and plan for how to overcome them 

Several challenges that the academicians have faced during the implementation of online 

teaching, include internet connectivity at students’ locations, and a lack of skills among some 

faculty members or instructors regarding the use of specific online teaching technologies. To 

overcome the challenges, self-learning materials in various formats – print, audio, video can be 

provided to students so that they can use it afterwards also. Given the uneven development of 

technologies in various parts of our country, online learning cannot be seen as the only solution 

for remote, rural and resource-poor communities. We have to offer at a range of technologies – 
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print, radio, television, computer and the Internet to combat the challenges. Developments in 

web technologies and increased access to mobile applications open new possibilities, but 

solutions must be tailored to specific contexts.  

 

Monitoring and evaluation of curriculum implementation and continuous improvement 

Several tools can be used to monitor and evaluate the implementation of online teaching 

approaches. We recommend seeking student feedback following each session and obtaining 

daily feedback from faculty members in order to fully explore areas for improvement. This can 

be achieved with the use of a simple online questionnaire sent to all faculties that covers the 

following topics: the number of planned sessions, the number of implemented resources per 

session; the type of e-learning model/s used; comments on student attendance and interaction; 

the challenges faced during implementation; and suggestions on how to avoid these challenges. 

The results of these evaluations can be used to design an improved contingency plan for future 

emergency situations. 

 

Arrangement of Expert lectures  

Expert lectures, plenary talks by eminent persons, specialists in various fields meant for all 

students may be arranged as it is easy to manage guest speakers for online delivery. No extra 

time, cost and effort have to be mange for organizing expert’s lectures and it is also easy for the 

speaker to manage it from their own places.  
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Dealing with students’ stress 

In face-to-face learning, faculty can observe how their students work and learn and how they 

interact in the classroom. In online learning, however, it is more difficult for faculty to monitor 

individual students’ behavior and responses. Several studies have revealed that online learning 

is more stressful for students than face-to-face learning (Gillett-Swan, 2017). The design of 

courses can work to alleviate this stress. In transitioning to online learning, teaching materials 

must be adapted for online delivery. Minimizing the number of synchronous sessions per day 

by providing recorded video content has been shown to be beneficial during a sudden shift to 

online teaching. Providing time for self-directed learning, as long as this has clear instructions, 

also minimizes student stress. Continuing academic mentoring and having devoted office hours 

for students is also important. 

 

New Skills for Students 

Because learners and teachers are separated by time and space, some kind of technology or 

media must be used for communication between them and along with it learners / students have 

to acquire new skills to cope up with the situation.   

1) Switch to self-learning mode, research mode;  

2) The expected change will lead to a movement away from rote learning, mastering, 

reproducing information and becoming a cog in some machine to experiential learning, 

reflecting and gaining knowledge and becoming wise;  

3) Developing problem solving, crisis management, decision making skills;  
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4) Being able to distinguish between facts and opinions; 

  

Ensuring Academic Honesty  

Online learning is a valuable commodity to higher education via which institutions can extend 

their academic missions beyond their brick and mortar campuses. Although online learning has 

become a definite asset to institutions and learners alike, the problem of academic dishonesty-

- in ways both similar and dissimilar to traditional oncampus, face-to-face classes-- has emerged 

as an important issue for this new educational medium . Ensuring academic honesty is a 

challenge for online course where technology use is axiomatic to learning and instruction. With 

the Higher Education Opportunity Act of 2008 (HEOA) requirement that online course 

providers reduce opportunities to cheat and verify student identity, all involved with course 

delivery must be informed about and involved in issues related to academic dishonesty.  

Plagiarism, fabrication and / or falsification of course content are a major concern on the part 

of faculty members. Five forms of academic dishonesty are evident in online courses: collusion, 

deception, plagiarism, technology manipulation, and misrepresentation. Maintaining academic 

integrity is one of the major concerns of online teaching learning process.  

 

Reframing academic Institutional setups  

Academic institutions will reopen in course of time but they need to change their existing 

setups so as to combat with the situation.  
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The first is the challenge of health and hygiene. As the custodians of the total wellbeing of 

staff and students a serious thought to the following urgent preparation is advisable: 

• Disinfection, fumigation (frequent) of the entire campus;  

• Temperature check at the gate; 

 • Masks checking at the gate; 

 • Water and Sanitizer supply at the gate;  

• Strictly staggered (zigzag) seating arrangement;  

• Medical help, at least on call;  

• Psychological counseling may become a growing need. If there is Psychology Department 

with teachers specialized in Clinical Psychology, one can manage this task in-house. The 

teachers can be deputed for short training and can be of immense help both on and off the 

campus 

 

 A holistic approach certainly includes all relevant aspects and activities of cultivating the 

young minds. The college will have to redesign committees and their responsibilities; they will 

be required to rename the committees and their duties/roles. Therefore:  

• instead of a Discipline Committee they will require a Health and Wellness Committee:  

• The Examinations Committee will have to bring about newer methods of assessment 

and testing whether the outcomes have been achieved.  
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• The Time Table Committee will have to work out slots on virtual platforms to arrange 

online classes. 

• The Sports Committee will have to innovate and think of conducting new games to 

ensure that students continue with their sporting activities.  

• The Arts and Drama Committee will have to consider newer online methods of tapping 

the talents in students.  

6) Preparing good quality reading material for students, writing blogs, encouraging students to 

write;  

7) Encourage participation in local issues so that the institution receives the support of the local 

community (especially in rural areas). 

 

Challenges and Opportunities 

Forewarned is forearmed. After having identified the crucial activities and modalities in the 

beginning of the academic year, it is appropriate to pause to consider the challenges and 

opportunities we may have to encounter.  

Opportunities 

• Cluster approach, sharing (Paramarsh); 

• Free wider choices: SWAYAM, MOOCs;  

• International expertise available;  

• Industry expertise available;  
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• Part self-assessment facility;  

• Working (T-L) from home.  

 

Challenges 

• Resource, workforce and cash crunch/deficit;  

• Uncertain enrolment; absenteeism;  

• High dropout; redundant hostel upkeep;  

• Obsolescence: need to update new courses; 

• Cramped schedules for co-curricular activities;  

• Health issues: Psychological counseling for depression (in all stakeholders); 

• Rescheduling, space crunch (“staggered” classes) due to social distancing, increased 

workload; 

• Technology challenge (including disruptions); 

• Increased demand for skills courses;  

• Working from home & in shifts (for batches);  

• Online modes of evaluation + Self-check (heavily objective type of testing);  

 

Conclusion:  

As mentioned above, several seen and unseen difficulties and challenges ambush and siege us. 

The going is going to get tough; so we have to be tough to get going. The most difficult thing 
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is the decision to implement the necessary change and to continue spearheading that change 

with resolve. Peter Drucker has aptly warned, “The greatest danger in times of turbulence is not 

the turbulence – it is to act with yesterday’s logic.” 
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Millets as Complimentary 
food 
Anshu Shukla1 and Santwana Tripathi2 

After almost 67 years of Independence, malnutritioncontmues 

to plague India. Even while vast segments of resource-poor 
people suffer from under nutrition, particularly micronutrient 

deficiencies (hidden hunger), there is a growing incidence of 
obesity and chronic diseases like diabetes, cardiovascular 

diseases, cancer etc. Both the ends of this grim spectrum are 

at least partly due to changing food habits, loss of millets from 

the diet being one of them. Millets offer unique advantage for 
health being rich in micronutrients, particularly minerals and 
B vitamins as well as nutraceuticals. These phytocheroicals 

~ve been shown to mitigate above mentioned chro~c dis~• 
Millets can also withstand environmental stress be~ re&1Btant 
to drought and warming Thus these ~ graiJia for the Mu.r& 
and "h b' · • , • ,. 

ar lllgers for evergreen revolution • 

;'---~------
1,Pro[es, 
~ . or, Va.sant Kanya Mahavidyalya. 

Nutnlfonist 
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350 Millets: A Novel Approach 

Complimentary Vs Weaning Food 
When we talk of complementary food, it . ortant role in the total growth and develop- Playl$ a imp . , milk • _" t . •~ent of """­Along with mothers . ' liuan 8 reqllll"e nutritionau thi111t..., and calorie-dense supplementar~ foods to meet the !hala 'II. 

tritional demands of the growing body (Y asee 1llcr~ nu . . net ~'Ill C mplementary feeding 1s the process that starts al., 2oi~ rn~k is no longer sufficient to meet the nutritional :h~n b' 
Of infants, and therefore other foods are needed h. q~lllh. ' . £ d , 4U addit;~ breast milk. The term weamng oo s are now a-days 

11 
•&Un to recommended to use as a synonym f-0r 'complenien ° Iong; because the term 'weaning' meanstotalcessationofbr~ ~ In order to have optimal growth, development and ~ infants should be breastfed for the first ijix months ~ Thereafter, transition from only breast-roUk to other 80~ life. semisolid foods, along with breast-feeding is referred &n4 complementary feeding which covers 6- 24 months of age (WR; 2000; WHO, 2003; Saj~ta et al., 2002; Alexander, 1983; ~ and Rivera, 2003; Prentice and Moore, 2005). The World Health Organization (WHO) issued a global recommendation from the previous recommendation of breastfeeding of four to six months of age to a full six months to extend the period of mlusift breastfeeding as breast mUk has got all the nutrients that babit!I need to stay healthy and grow. But after six months of age. it may become insufficient to support the nutritional demands fl the growing infants and hence, there is the need to complement breast milk with other foodstuffs which ean help to improve 8DJ deficiency that can result from such inadequacy (Ikujenlolaani Adurotoye, 2014). Complementary feeding is the process bf which infant progresses from a diet composed of only b~~ or infant formula milk to a family diet consisting of wideV!1': of f~d which is necessary to ensure that nutrient ~-1\l continue to be adequate for healthy growth and develo~ thro~ghout ch_ildh~od (WHO, 2003). Appropriate com~le:en .,bii fee~g. ~ractices involves a combination of tecbni:id a,d. ~mtairung the breast milk intake of the er solid sunultaneously, improve the quantity and quality ofotb entatl or semi-solid foods suitable f-0r children. Good colllPlelll 
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b high in energy content and als Ood ss, 

stto\lld : nsure adequate growth and o ;ther necessa 

fl~eJl is to plelllentary foods should be soft th. e,~eloptnent ~ 

P'~l~reJ,· C0cf.gestible and should not contain lQltl consisten ° 
,~~ essib' c~ose cho~ng during swallowing. ;.: hard piee: 

•. J1 ··" f1)1l1 tlY since 1.nf ants have small sto- hds. sho"U.ld be 
.~1i;,• q\len C 1 t •••ac s 111\d 
~ -eit fie e tiJJle. omp emen ary foods ah uld c.ati11ot 

~~Jll\lcb at on and odour nor it should be spi; . neither have 

~llt 611";~J). Nutrient fortified cereals and 8alty fooas 
~~.1.JO, ""'""' foods introduced to the infant follare the fil'st 
IU"'-;-1~., 111en-•J t d 1 d • owed by t-.. 

toJllP e tables in mos . eve ope societies. A n uwts 

,nd \'~get fortified propnetary fQrmulas are av:.ber ?r 
(Oll"-elll~

11 
countries but they are often too expensiv tle tn 

de\rel0J>1cbng of lower income families. The use of ~ an· ou_t of 

- ht b ~ ~b~ 
we pleJJlentarY fooddin~ a alctean eti_ea hy prepared, a~ailable and 

I (()Ill ..,1., ble is one fee g rna ve t at has been reconun d 

,D'olU"' e die effect of malnutrition on infant and young cbil?ndreed 

I toreillov 14) T n 
j . la et al., 20 . . o prepare complementary foods fi. / r~ and children th~ use of high nutrient dense food 8~ 

1 Jik~cereal, legumes, £nuts, vegetables and animal food products 

, hsS been suggested by a num~er of researchers (Akinola et al., 

j 2014; Bala et al. , 2014) . To 1mpr~ve the nutritional status of 

, hi)dren, different forms of economical and protein- rich plant 

~ es are used; The traditional weaning foods are based on 

local staples and millets usually cereals such as rice, wheat, 

barley, maize, etc. These serve as major sources of botltcalories 

and proteins in areas where consumpti9n of cereals is primary 

and their quality of protein is generally low. The amino acid 

profiles of cereals show that they. 1Ue generally lacking in lysine 

and tryptophan but have sufficient amount of sulphur-containing 

amino acids, methionine and cysteine. The protein of leguminous 

seeds is considered to be a rich source of lysine and its q,.ajor 

~ ci~ncy lies in the sulphur amino acids methionine and 

rteine. The chemical and nutritive characteristics of le~e 

: Placed them as natural complements to cereal based diets 

J~nlola and Fashakin, 2006). Complementary f~ that: 
P.~Uced_ only from cereals are deficient in~. essen the 

::;o acids (lysine and tryptophan) which ~ ~-tial-~aAnt 

Uate growth of infant. The essential am1»0 acids are 1'1-~ 

LJ 
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• reasonable quantities in legumes (At.• m bl ~~ Therefore, when legumes are enaed with e et proportions, ~ mutual comi_>lctnentation o(tea~8 i:l.t ~, consequent 1n1ptove tn:e~t 1n protein qu ;rn11lo t~J. (Ghaseinzadeh and Ghavidel 2011). To incre 8 
tty is,·"' and nutritional wor~h,_ cereals, millets and :ether,~ pre-processed by milling, fermentation, ger v;tl_'ttles Ire 0~ etc. It has been found that germination or 8 lnin~tion, ,~ · hi h · d nh Prout, ... _ • Caok"' technique w c mcreasea an e . ances the nu·~ _ 18 a ~.:'"t cereals and legumes. . Several studies ha triti,,6 \'~ germination can increase the protein conteve ~~ '( dietary ~re, increases mineral bioavailability ~r tn addition¾ like calcium, copper, manganese and zinc, incre tracee~ concentration of riboflavin, niacin and ascorbic 
88

~ thes ~ also decreases the content of ~hytic acid and t~ COntentlll( process~ng increases th_e o~gosaccharides and · ~ ~ absorpt_1on as obse~ed 1n nee, wheat and barley~.~ useful 1n preparation of low bulk weaning foods tine ia activates the en~e a_my~ase and dextrinifies starch~~ 2008). Since germmat1on 1s affordable and more eft'ecti ~ . d . . to t .b te,it,._ mcorporate m mIXes conn ute t.o the improve nutrition value of complementary food mixes. Process:n1" based comple1;0entary food should contain milled cerea1-cei: legumes ,combined not less than 75 per cent and the Produei' intended to be mixed with water or milk before conaump-: ingredients, including optional ingredients, shall be clean;~ suitable and of good quality. It· may also contain following ingredients - protein concentrates, essential amino acids, iocliu4 salt; milk and miJk products; eggs; edible vegetableoilsandrata_ fruits and vegetables; various carbohydrates such as aua11e, dextrose, dextrin, maltose dextrin, lactose and carbohydrate rich foods like honey, corn-syrup, malt and potatoes. The i~ time to introduce complementary foods in the diets of infan!; difficul~ to pinpoint. Com_plementary foods introduced too duelo are of little benefit to the infant and may even be harmful -the possibility of choking, developing food allergies, or rl,red a~ infan~ to consume less than the appropriate amount~ ttP milk or infant formula. Introducing complementaJ!enciesall late may cause an infant to develop nutritional defici 
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. d of developmental r-eadiness C 

. tb9t P~;ve difficulties l earning to eat ~o~n~equentty, 

1 if: t J11U.'I DJ'e introduced later. Wheh co .P ~rnentary 

•~,;en theY ed appropriate to the develophl mp Inentary 

~Jf ~ iittroo.~:onal requirements can be met a::tal ~tage or 

;J!,,~J\t, fl~s can develop properly. Pediatriceati.ng_ ~nd 

~';diPI e that complementary foods ehou1:utnt1on 

!~ tieS 9~ 8nts before they are clevelopmenta11 not be 

l ced to djness occurs in most infants betwe: r:ady for 

~ t}lis rea (TJSDA, 2009) . Protein energy malnu~t' ~d 6 

~tbSofsget...itional deficiency condition that oftelon 18 an 

~ t nu ... • • al h n occurs 

, ~ critical trans1t1on p ase of weaning inf 

~ th:eir physical an~ m~ntal growth. This could be d::i;;, 

illiD~:e decline in the mc1dence of breast feeding observed 

~ e last 2_5· 30 years (Acharya and Shah, 1998). This 

~ th 
aon be prevented to a large extent by introdu · 

• .litJ_Ofl ~ ali d . . ct.ng 

OW"'. g foods of good qu ~Y. an . _quantity at right proportion 

¢Jll11 . ht stage. Malnutr1t1on lS one of the major causes of 

·" at ng lih• . hildr . 
Ill" 'ditY and mc;,r~a _ .. ., amon_g _yo~g c . en m most of the 

~ -ing countnes. To m1numze this, low cost infant 

~:01entarY foods h~ve been developed and are being 

D)lllP!ied to the needy through state-sponsored nutrition 

~ntion programmes. Desikachar (1992) stated that the 

:mplementary food mix should be ~utri~io~lly well-balanced 

iaproteins1 
fat, carboh~drate,_ essential vi!amms and minerals. 

ttsbould be precooked, if possible, so that it can be fed to babies 

JSasoftproduct by simply stirring in hot or warm water. Many 

to:!l.lllercial weaning mixes being marketed in India are at high 

tlll,i ; therefore it seems necessary to formulate low cost and 

nutritious complementary foods from available ingredients that 

can easily be prepared at home. The prominent brands of 

rcaning foods available in the market are offering excellent 

nutrition for babies but are expensive which cannot cater to the 

~ of _babies belonging to the low soeio-economic strata. The 

lcqJJ ulation and development of nutritional weaning foods from 

l!c ~ an~ readily available raw materials has received a lot 9f 

~~n in many developing countries (Ijarotimi and Aroge, 
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Indian Millets 

Indian millets are a group of nutnt· 
tt . th • ious1 tolerant and mos Y ,grow1;1 in e and and . f ~h, 

India. They are small;.seed~d ~ass~s belon:lni-lltid ~~ 
family Poaceae. They constitute. an. un.portant g to t\eS~,,,;; 
£odder for millions of resource-poor farmets 80

~ 01 · ~ 
d . . and "1- r ... '"": 

in ecological an. economic secunty of India T(~Y. a~\~ ~1 

also known as "coarse cereals" or ''cereals · f' eae niu~tt\ 
Millets are n.?trit~ona~y superio~ to wheat ::n~ ~l"'. Li.i,~ fl. 
rich in p_rotem, ·vitamins and minerals,. The ce aa ~~ ~ 
free and have a low glycemic index, tn~ ate aiao ~ 

11 
_people with c~lia~ disease or diabetes. In~ isg . the~ ~~ ~ 
expo:rters of millets in.world. The termmilletin· 8Ino1 ng~t... . , i 

.. • d al . B. . c ~des ,1 . of s:m:all-grame .cere .gras~es. ~sed,on the Cain. ._an~ , 
have b~en classified as maJor millets which incl :, ~ 1 

and pe~l mill.et ~nd sev~ral ~mall grain millets~~ 
finger millet (rag,.), foxtail millet (kangni), ~odo ll1ill ~ 
proso ~j.llet (c;:heena), barnyard millet (~wan) and~~ 
~tki). Jlli\t 

Types of Millets 

Millet Botanical Name 

PeatlMillct, .Pennisctum g!aucum .L 
-

"Sorgnum Sorghum bicolor 
" 

FinpMillet .EieusinccoraQ~ 

Small .Millets 
~ 

I. Foxtail MiUet Sctapa italica 

IT. Barnyard Millet Echinochloa frnpw1tacca 
-

. I[L-K.odo Millet Paspalum scg:Jbi~at11m 
i 

l'l Rroso MiUet 
; 

Panicum miliaceum L. -

v., Little MillcJ Panicwn sumatrcnSC -
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Oodass 

IJ(lo Millet•: I.Duck 
..wO p,c 
1 ~ I (l{ullll) 

Pagopyrum csculcnturn 

,.vhCfl ---.,,.. - ,rantbUS (Cbnulal) 

JI, }.ffl - ----

Ainaranthus vlridia 

f191 ao 
d Health Value of Millets 

~~~t!O enere.l are rich source of fibre . 
~fillel;S. i11

11
!ns, AJJlong the m~llets, pearl ~~i::rals. and B­

ple~ \llta otent of rnacronutr1ents. and micr (~aJra) has 
~ 111 .. 

1
·,tbest c~,g p folic acid and riboflavin Fm' onutnents such 

~e n " . c !Y.lo ' ' • ger mill 
t ifOP' i 1P 'd'narY source of calcium. Though low . f et (ragi) 

~:,11~~orp1UFA (polyunsaturated fatty acids mlt .atalsoconte~t, 
" ·gb 1n 'd l 'k 1 . . lS n h 
'I iS bl . 1 JllinO acl s, 1 e ys1ne, threonine vn 1!- C 
I ntlB a 'els d th . ' cu.1.ue, sulphur 

111 

ess8. 
3

nu,no aci an e ratio of leucine to isot . . 
1ai])Jllg . 1 (p eucme 1S 

~nil" The chenuca score ercentage of the most 1i .. 

,bOut 2 ·.d colllPared to a standard protein like egg pr te~tin) g 
·no a.Cl 50 1..: h . l . o m of 

allll IJlillet is about ww.c_ 1S re atively better than othe 

fi~g~t.s, Jowar (34) and pearl millet ( 4~) (FAO, 1970, Eggum et a:_ 
i,ill) surveys conducted by the National Nutrition Monitorin 

1982 ·u ~ 2009), ICMR ~how ~teady reduction in th! 

~ intake_ of all food groups m~luding cereals (tnillets) since 

1975
. Since mid-90s, the consumption of even cereals falls short 

, requirement. There bas also been a sharp reduction in the 

intake of energy, protein, calcium and iron. 

eenettts of Millets 

❖ Millets are highly adaptive to a wide range of ecological 

conditions and thrive well in rain.fed; arid climate and 

they have minimal requirement of water, fertilizers, and 

pesticides. 

❖ Health-promoting nutritious crop: Compared to other 

cereals they have superior micronutrient profile and 

bioactive flavonoids. 

~ ~ts have a low Glycaemie Index (GI} and also associated 

Wlth the •prevention of diabetes. 

~ They are good sourceo~~i:roll.i z1nctandcalcium. 
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I 
❖ Millets are gluten-free and can he 

disease patients. consu111~ ., ,..., !D 

❖ Millet has a bene~c~ ef!7 ect on the ~~ ~ 
prevention of hyperbp1denua and risk of~~ ;:p 

❖ Millets are found to be helpful with the red : "t ~ 
BMI, and high blood pressure. llctlOJi"~ ~ 

❖ In India, Millet is generally consllllled With 1 ~ 
creates mutual supplementation of Prote· ~, ~ 
amino ~cid content, and enhances the ov~ ~, " 

of protem . ~!\ --~ ~ 

❖ Millet based value-added products in ready to ~ 

to eat category are easily accessible and conve:!t~ :at 

urban population. tot. iii 
~ 

❖ Millets are ~ed for dual ~urpos~ as food as wellasCi.1.L pl 

which make 1t more farmmg efficient. -i:. 

•!• Millet cultivation helps to redu~e the oarbonfoolprint 

Millets as Complimentary Food 

After birth, the first 1000 days of life are a criticalstagelllh 

window of opportunities for healthy growth, includingphysal 

social, emotional, and cognitive development. Similarly, tit 

adolescent stage is another important growth period in Ii 

human life cycle. Although several other facton affect pi 

(e.g., infection), diet is a major factor which cannot benegl,cW 

Nutrient deficient diets hinder children's short and loDttell 
physical, mental, and emotional development, aft'~ 

individual development but also economic and~ocialde Sl1l"1 

of the country. India's latest National Family Health-. 

indicates st~gnati~n in most inclicato~ related~ thenutinlsai 
?tatus of children including underweight, wasting, stuD 

ll'on deficiency anaemia. , , 
. indie&w 

Child malnutrition is considered as a sensitive~ 
the overall levels of food insecurity and hunger. The hud' ,J 
Development Goal 2 (SDG 2) aims to eliminate 

d 
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f malnutrition by 2030. Diversifi . tJ '0oc1 3s7 

(of'°s O eeded to address the global ched diet, ea . 

,P !eSi iS 11 than 70% of the energy intak allenge of ~lly 

~. t,fote and maize-based foods in de elco~es from ~.den 

~~-, ~bell~ia. The traditi~n~ crops, suc~e a
0Plll_g countn;: a; 

~r..c9 sJld including protem, uon, and zinc e _lllilleta, are . or 

~~utrieJl~ rich in calcium along with othe; !~n~er millets':,~ 

~i~ i:cking in other staples, such 88 tnill:e~te that are 

.-,.llerallY d Illaize. 
nee, refilled 

lieit, 80 

t · nutrients are essential during th 

Ma11~ent stages, especially for linear skele~ growth and 

de~o: adequate supply of. energy, amino aci:,OVith, These 

~-d ... ;nerals such as calcium, phosphorus .... • . ~d bone 

t....nlllg ~ • d . t . , u1agnesuun d 

~--and other ions an VI ~ins, such as vitamin C, D, an 

dfl, wred for collagen formation and bone metabolism ' and 

g reQ hate homeostasis. 
and/or 

pboSP 

Given !he ~gh nutrient content _of millets, understanding 

~ role m c~d. growth w?uld ~e mstrumental in achieving 

sUSta,i.nable nutn~onal secunty. ~lets secure the sixth Position 

in global production ?f c~real gr~ and remain a staple food 

in many rural marginalized regions of the world. With rich 

~ of many vital nutrients, they have promising Potential 

to combat nutrient deficiencies in third world countries. In 

addition, millets are recognized as smart foods as they are "good 

b- yoif (nutritious and he.althy), "good for the planet" (e.g., 

can survive with less water and other inputs and have a low 

I 
carbon footprint), and "good for the farmer" (e.g., survive in higb 

temperatures and resilient). However, their beneficial effects are 

l 
r&n neglected, especially their impact on growth, as reported 

inscienti.fic studies decades ago. 

l Nutrient requirements generally vary by ag~. During 

adol~nce, typically the weight doubles and height ~w 

~.Ill healthy individuals. During this time ~ the .essen: 
:;:nts are required, especially protein, calcium. JlOD, 

1 Ptote· ns, to support bone accretion and tA> erb•?4"" die.~,i 

• au] 1. m, especially branched rbain amino *. leue' __ .:...;a 

~ Puur cont . . . . ~., • ,_..,.. •ntnen' ruq111&-

auung am1po ac1w., 18 a ~ .. ~ 
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to support the develop1nent of ,muscle 
are especially important during adolesc tnass, lllJl 
reinains as a priority nutrie~t for b.one P'::~~- Oaiei'U th~ 
the tremendous growth periods .of infancy,(~ ~~l>etia~· ,~'. 
and adolescents (13 to 18 years). · st twe1,/l~~ 

Finger mille:s have a ~hreefold hi&he.r . . ~ 
ca1ciun1 than_ milk, and calcium. retention is ~~~ntt,r 
millet t~an for any other. stapl~. Moreover, inille ghet Cott,. 

1 

.methiopine, sulphur am~o ac1ds, compared ~ ta !lOtttain It 
refined whea_t. ~any stu~e~ rep,o.rted that in, th:UUed ~ '­
there ~as a s~~cant pos1t1ve effect of.rep~ei~r,i:~ ~ 
on height, w~1ght, MUAC, and chest cfrcumfer,e 1!ith~ 
age groups (infant, pre-s.chool, scho.al going. a :ee lll ~ 
These positiv~ effects of _mill~t~ are attrihu~d ~ 't~do~ 
high content of growth ?romoting nutrients (es_p~ rra~ 
a,mino acids, total protein, and calcium in case of fin YSUlphiit 
given that the ,r.est of the diet was $imilar l>etween,:: ::_i 

So, more attention should be given to.homemade nut. , . 
millet ba~~d comp1e'?e~tary feeding 'tec~ques, '1Singho:!: 
apd tr~ditional processing metho4.~ that mcre.as-e-the nu~&na 
con,ten.t of the prepared foods. Soaking, germination, are'"fei 
economical home based. methods. Millets· recipes are especial} 
beneficial in fulfilling the ,iutritional ,,requirements of 1adoi 
intoler:a:nt infants. Many millet b1sed r,~jpes are availab~1 
https://apecla.gov;in/tnilletportallfiles/Mi11ets_hidi@-'Regj~ 
Healthy _choicel.pdf 
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