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With the beginning of the new year, Times of Agriculture e-

magazine  starts with new enthusiasm and publishes issues full of 

information for readers, hope you support and show love like in the past 

years. 

 This issue is based on the International Year of Millets , in 

which all the information related to millets ha s been included by various 

scientists and researchers. 

Till now these grains were far from the mainstream of the farmers 

as well as unable to convey their importance to the consumers, but by 

declaring the year 2023  as the International Year of Millets , the 

UN has decided to attract the attention of the world towards the 

importance of coarse grains.  

Our aim is to provide you with complete information about the 

trending topic, yet if readers see any kind of deficiency, then must 

inform us so that it can  be improved in our upcoming  issues. 

Best wishes to all of you for the new year 2023.  

Editor-In-Chief 

Dr. Devraj Singh 
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About us  

ñTimes of Agricultureò is a monthly agriculture e-Magazine initiated for the 

purpose of providing information about recent innovations and technologies in 

agriculture and allied sectors. This e-Magazine gives a platform to dignitaries like 

scientists, researchers, scholars, students and innovative farmers to share their 

views and vivid ideas about agriculture. The main objective of this e-Magazine is to 

provide an open access platform for authors to get on the soapbox and spread 

awareness regarding the technologies and awareness in agriculture sector by e-

publishing articles addressing the upcoming needs in the field agriculture. 

Price ï Free for Readers  

Times of agriculture is absolutely free for reader, fee 

will be payable for members only. 
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Agriculture 

Updates 

First smart mobile composting 

unit  

Minister for Local Self-Governments M.B. 

Rajesh was inaugurating the first smart 

mobile composting unit in Kerala jointly 

launched by Suchitwa Mission and the Kerala 

Mission at Pallithottam. 

The unit can process up to 500 kg of 

waste per hour and convert it into manure. 
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Forest department launched Project 

óVanikaranô in Kerala 

 

Agriculture 

Updates 

The Forest department in association with 

Noolpuzha grama panchayat has launched the 

óVanikaranô (afforestation) project to root out 

invasive plants, especially Senna spectabilis and 

restore natural forests. 

The project was being executed on 30 hectares 

of forestland under the Sulthan Bathery forest 

range of the Wayanad Wildlife Sanctuary where 

exotic invasive plants, including Senna 

spectabilis, Eupatorium etc. were posing a 

serious threat to the local species of trees. 

January, 2023/ Page | 10 Timesofagriculture.in 



 

January, 2023/ Page | 11   

   

First In vitro fertilization (IVF) 

mobile unit for animals  

 

Agriculture 

Updates 

India got its first In vitro fertilization (IVF) 

mobile unit for animals in Gujarat's Amreli. The 

mobile IVF lab was inaugurated by union 

minister Purushottam Rupala. 

ñThis is India's first IVF mobile unitôô. With 

the help of this unit the work of providing IVF 

technology to the cattle rearers of Amreli. 

The IVF mobile van was "dedicated in a joint 

venture of the Government of India and Amar 

Dairy. 
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Meghalya tops state in average 

monthly income per agriculture 

household 

Meghalaya tops across the country with 

average monthly income per agricultural 

household (Rs. 29,348) followed by Punjab 

with Rs. 26,701 and Haryana with Rs. 

22,841. 

Jharkhand has reported the lowest monthly 

income in agriculture households of Rs. 4,895 

followed by Odisha with Rs. 5,112 and West 

Bengal with Rs. 6,762. 

 

Agriculture 

Updates 

January, 2023/ Page | 12 Timesofagriculture.in 



 

January, 2023/ Page | 13   

   

Agriculture Ministry Organises Millet 

Food Festival in Parliament 

To raise awareness about the importance of 

millet, Agriculture Ministry is hosting a Millet 

food festival in Parliament for the members. As 

the global agrifood systems face challenges to 

feed an ever-growing global population, 

resilient cereals like millet provide an 

affordable and nutritious option. 

Food and Agriculture Organization of the 

United Nations, organized an opening 

ceremony for the International Year of Millets - 

2023 (IYM-2023) in Rome, Italy. 

 
Agriculture 

Updates 
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Agriculture 

Updates 

Indian Council of Agricultural Research 

(ICAR)-IARI, in collaboration with JNKVV 

Jabalpur, Rajmata Vijayaraje Scindia Krishi Vishwa 

Vidyalaya, Gwalior and ICRISAT Hyderabad have 

developed drought hardy and higher yielding 

chickpea variety 'Pusa JG 16'. 

"Pusa JG 16 variety was developed by using 

genomic assisted breeding techniques that allowed 

precision transfer of drought tolerant genes from 

ICC 4958 in the parental variety JG 16. 

ICAR- IARI developed new 

chickpea variety Pusa JG-16 
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Agriculture 

Updates 

Dharti agro launched worldôs 1
st

 

GM cowpea 
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Dharti Agro Chemicals Pvt. Ltd is the 

first in the world to launch a GMS based 

Cowpea Hybrids in the market. It has released 

three hybrids in Cowpea ï Bubbly, Sherly and 

Poorvaja.  

It has given up to 100% heterosis in the 

regular season of Kharif and up to 200 to 250% 

heterosis in off season providing almost two 

times the profit as compared to the traditional 

varieties. 
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Agriculture 

Updates 

MoU to develop the Krishi-Decision 

Support System (Krishi-DSS)  

Department of Space and the Department of 

Agriculture and Farmers Welfare signed an MoU to 

develop the Krishi-Decision Support System 

(Krishi-DSS) to enhance the decision-making 

capability of agriculture sector stakeholders. 

It will enhance the decision-making capability 

of agriculture sector stakeholders through 

integration with BHUVAN (Geo-platform) and 

MOSDAC of systems of ICAR and ISRO. 
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Palm leaf Manuscript Museum 

Kerala Chief Minister Pinarayi Vijayan 

has inaugurated the Palm leaf Manuscript 

Museum at the renovated Central Archives, 

Fort area in Thiruvananthapuram, Kerala.  

The Museum promoted as ñWorldôs First 

Palm-Leaf Manuscript Museumò was set 

up by the Archives Department in association 

with the Kerala Museum of History and 

Heritage at a cost of Rs. 3 crore. 

 

Agriculture 

Updates 
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MoU signed for production of 

óGoat Pox Vaccineô and óLumpi-

ProVacô vaccine  

 

Agriculture 

Updates 

An MoU for production of Goat Pox vaccine 

and ñLumpi-ProVacò vaccine was signed in 

Nagpur on 29
th

 December, 2022. 

Lumpy-ProVac for LSD is ICAR developed 

indigenous vaccine. 

Lumpi-ProVacind is used for the 

prophylactic immunization of animals against 

Lumpy Skin Disease, which illicit protection for 

about one year. 
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ñMarvel grain of 

futureò 
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A matter of great pride that on the behest of 

Government of India under the Prime Ministership of 

Mr. Narendra Modi Ji and support of 72 countries at 

75
th

 session of  United Nations General Assembly, year 

2023 is declared as International Year of millets.  

 World is celebrating the millets on their plate and 

palates and we Indians are witnessing the millets comeback 

again as we had been already associated with the millets 

long ago. As per our Sanatan Dharma literature, millets 

contain 50%, 30%, 20% of the Sattva, Rajasic and 

tamasic characteristics which shows its connect with 

spirituality as well. Our rituals and the diets that has been 

consumed on the fasting days includes millets like kuttu 

(Buckwheat) and Amaranthus also establishes our 

strong connect with millets. 
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Why we are Celebrating 2023 as 

International year of Millets ? 

 IYM 2023 will lead India towards Food and Nutritional 

Security. Millets are considered óSmart Foodô as they are easy 

to cultivate, mostly organic and contains high nutritional 

value. The IYM 2023 celebration is an opportunity for India 

to promote Nutri-cereal Millets globally and place them in 

the world's 'food map' with PM Modiôs vision of ñVasudaiva 

Kutumbakamò (The World is One Family) and to make IYM 

2023 a óPeopleôs Movementô alongside positioning India as 

the óGlobal Hub for Milletsô. 

 Across the globe we are entering into a new paradigm shift 

associated with our diet patterns, climate change as well as in the 

terms of new trading trends of millets. We are celebrating Year 

2023 as the comeback of millets again to our farm and plates 

with the aim to create awareness, increase production & 

consumption of millets. Raising awareness to create óMillet 

Mindfulnessô is an essence of this celebration. 
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Millets Map of India 

Source- National Conference on Kharif Campaign, 2022  
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IYM 2023 will provide us with a unique opportunity to 

give visibility to crops that have great potential to 

strengthen global nutrition, food security, decent jobs 

& economies, while accelerating climate action. Millets 

are basically Asian crops, climate resilient, lead to 

sustainable development and help ensure Food Security 

& Nutrition for all. 

Millets: Solution to Agrarian and 

Nutrition challenges 

Millet is a crop of family Graminae (Poeceae) that can 

survive in semi arid zones and require less water for 

irrigation which will also help us in water management. 

Three well-known recognized crops for its resiliency to 

extreme weather conditions are Quinoa, Millet and 

Sorghum. 

  

  

Major Millets 

Sorghum   

Pearl Millet   

Finger Millet   

 
 

 

Minor Millets 

Foxtail millet   

Kodo millets 

Barnyard millet   

Little millet   

Proso millet 

  

 

Pseudo Millets 

Amaranth  

Buckwheat 
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Indian Millets 

Production 

 
 

Source- National Conference on Kharif Campaign, 2022  
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 Benefits of millets 

Millets are also known as nutri-cereal as they are very high in 

their nutrition content. Compared to rice, they have 30 to 

300% more nutritional elements such as Calcium, Minerals, 

Iron, Fibre, Beta Carotine and many other micronutrients. 

Millets are rich in B vitamins, calcium, iron, potassium, 

magnesium, zinc, they are gluten-free and has low-GI 

(Glycemic index) thus millets are suitable for people 

allergies/intolerance of wheat. Diabetic persons and people 

suffering from weight gain can also opt for millets. 

 The phenolic properties found in millets compromise 

phenolic acids, flavonoids, and tannins, which are beneficial 

to human health. 
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 Foxtail Millet :Kakun 

 
Foxtail Millet is rich in Vitamin B12 which is essential for maintaining a 

healthy heart, smooth functioning of the nervous system, and in general 

good for skin and hair growth. Foxtail Millet may improve glycemic 

control and reduce insulin, cholesterol.  

 

 Sorghum : Jowar 

 
Gluten-free, rich in fiber, great food for diabetics, source of protein, 

packed with essential minerals, promotes the health of bones, lose 

weight, preserves the health of digestive system, source of proteins, rich 

in antioxidants, and more sustainable than other grains. 

 

 Kodo Millet : Kodo 

 
Being naturally rich in fiber, millets also help to reduce problems like 

constipation, flatulence, bloating and stomach cramping. Millets are a good 

source of magnesium which is known to be promoting heart health. It helps 

to reduce blood pressure. 

 

 Pearl Millet : Bajra 

 
Pearl Millet is a super food it helps in reducing cholesterol, high sugar 

levels, aids in weight loss, relieves constipation, prevents insomnia, best 

plant based protein source, high in antioxidants, treats iron deficiency 

anaemia. 

 

 Finger Millet : Ragi 

 
Finger millet is full of dietary fiber, which helps to control the ñbadò 

cholesterol that can contribute to heart diseases like atherosclerosis. 

Soluble fiber absorbs cholesterol before it enters your bloodstream, 

maintaining a lower cholesterol level.  
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 Barnyard Millet  

 
Low in calories, rich in dietary fiber, low glycemic index, gluten 

free grain, good source of iron. 

 

 Little Millet  

 

Little millet is rich in Magnesium which helps improve heart health. It 

is also rich in Niacin which helps lower cholesterol. Little millet 

contains phosphorus which is great for weight loss, tissue repair and 

energy production after strenuous workout. It also helps detoxify the 

body. 

 

 Buck wheat  

  Boosts heart health, improves digestion, helps in weight management, 

lowers blood sugar level. 

 

 Amaranthus  

 
Amaranth is rich in antioxidants, including gallic acid and vanillic 

acid. Antioxidants help fight free radicals, which are damaging 

byproducts of normal cellular activity, helping to reduce everything 

from signs of aging to heart disease. 

 

 Proso Millet  

 

Proso millet has multiple benefits when consumed as human food. Proso 

millet is rich in minerals, dietary fiber, polyphenols, vitamins and 

proteins. It is gluten-free and therefore, ideal for the gluten intolerant 

people. Proso millet contains high lecithin which supports the neural 

health system. 
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India produces >170 lakh ton (80% of Asiaôs & 

20% of global production). 

 India is among the top 5 exporters of millets in 

world. World export of millet has increased from $400 

million in 2020 to $470 million in 2021 (ITC trade 

map). India exported millets worth $64.28 million 

in the year 2021-22, against $59.75 million in 2020-

21. Share of Millet based value added products is 

negligible. 

  
 

  
  

 

Asia 215 LT 

  
 

  
  

 

Americas 193 LT 

  
 

  
  

 

Europe 20 LT 

  
 

  
  

 

India 173 LT 

  

 

  
  

 

423 LT Africa 

Global Scenario of Millets  
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Multi Grain Millets 

Sweet Mix (Halva) 

Ragi Murukku 

Mix. 
2 

6 

Muffins (Ragi & Bajra) 

Ragi Pappad 

3 7 

Nutritious Millet 

Flour. 

Germinated Ragi 

Drink Mix 
8 4 

Millets Pasta. 

Ragi Flakes 

5 1 

Marvelous Millets Recipes 

January, 2023/ Page | 29 Timesofagriculture.in 



 

January, 2023/ Page | 30   

   

Millets are resilient to environmental stress, pests, 

and illnesses, making them a sustainable food 

supply to fight hunger in a changing world. Millets 

are also a long-term alternative for halting climate 

change and creating climate-resilient agri-food systems 

because they don't need a lot of water or other 

resources. 

 Iron, folate, calcium, zinc, magnesium, 

phosphorus, copper, vitamins, and antioxidants are 

all concentrated in nutri-cereals. Dietary fibre is 

abundant in millets. Along with being essential for 

children's proper growth and development, they have 

been demonstrated to reduce the risk of heart disease 

and diabetes in adults. 

 Millets are good for diabetics because they don't 

contain gluten and have a low glycemic index. They 

can also help prevent cardiovascular disease and 

nutritional deficiencies. ƴ 
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Millets offer twin advantages of addressing both 

production and consumption demands relevant to the 

country today. The millets are highly suited to poorly 

endowed production ambience as they are low in water 

footprint and therefore suited to arid regions requiring as 

low as 300 to 400 mm of water. Besides they are crops of 

short duration maturing within 60 to 90 days. Millets are 

resource-use efficient and respond well to good agronomic 

conditions. They are climate-resilient, exhibit hardiness 

and are highly adaptable under critical drought 

conditions. The millets besides being nutritively good for 

human consumption, are also a nutritious fodder as they are 

rich in iron, magnesium, copper, phosphorous zinc, 

calcium and potassium. 

Underrated Powerhouse of 

Nutrients 

 

 
Sharad Shikandar Jadhav  

 About the Author 

 

Ph.D Research Scholar 

Mahatma Phule Krishi Vidyapeeth 

Rahuri, Maharashtra 
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Distribution of Millets in India 

India is the top most producers of millets followed 

by Nigeria for the year 2000 and 2009. In India, eight 

millets species are commonly cultivated under 

rainfed conditions. For instance, while Pearl millet 

and sorghum are primary crop and allied crops 

respectively in the desert regions of Rajasthan, in 

the eastern parts of Rajasthan and Gujarat it is the 

opposite. Similarly, sorghum is sown as major crop 

in the Telangana, Andhra Pradesh, Maharashtra 

and parts of Central India. Likewise, Finger millet is 

a primary crop in Tamil Nadu and Gujarat, while the 

same is a minor crop in Telangana. Hence, the spatial 

distribution of millets either as a primary crop or as 

allied crops largely depends on the growing habitat and 

the amount of rainfall the region receives. Further, the 

small millets are found in most of the southern and 

central states in India. 
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The International Year of Millets, therefore, stands to 

provide a unique opportunity to increase global production, 

ensure efficient processing and consumption, promote a 

better utilization of crop rotations, and encourage better 

connectivity throughout food systems to promote millets as a 

key component of the food basket.  

The International Year will  

Elevate awareness of the contribution of millets for food 

security and nutrition.  

Inspire stakeholders on improving sustainable production 

and quality of millets. 

Draw focus for enhanced investment in research and 

development and extension services to achieve the other 

two aims. 
. 

The UNGA adopted the resolution declaring 2023 as the 

International Year of Millets. Co-organized by the 

Permanent Missions of India and of Nigeria to the United 

Nations, with the support of FAO. 
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Health Benefits of Millets 

Millets have potential health benefits and 

epidemiological studies have showed that consumption of 

millets reduces risk of heart disease, protects from 

diabetes, improves digestive system, lowers the risk of 

cancer, detoxifies the body, increases immunity in 

respiratory health, increases energy levels and 

improves muscular and neural systems and are 

protective against several degenerative diseases such as 

metabolic syndrome and Parkinsonôs disease. The 

important nutrients present in millets include resistant 

starch, oligosaccharides, lipids, antioxidants such as 

phenolic acids, avenanthramides, flavonoids, lignans 

and phytosterols which are believed to be responsible for 

many health benefits. 
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Specific health benefits of millets 
 

× Offer hunger satisfaction due to the presence of high 

dietary fiber  

× Reduce risk of diabetes and cardiovascular diseases  

× Reduce occurrence of hypertension  

× Reduce oxidative stress as they are rich in antioxidants 

detoxify body. 

× Reduce anaemia, liver disorder and asthma  

× Prevent allergies reactions due to their hypo-allergic 

properties 

× Fiber content in millets helps in eliminating disorders 

like constipation, excess gas, bloating and cramping.ƴ 
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-  

Millets have been the oldest foods known to humanity and are the most important 

group of small grained cereal crops which are highly nutritious and are grown under 

marginal soils.  They were the first crops to be domesticated by the mankind in Asia and 

Africa which later on spread across the globe as critical food sources to the evolving 

civilizations. Millets are sometimes referred to as famine crops orphan crops since they are 

the only crops that assure yields in famine situations and   they were the last option for 

cultivation as they had less demand. Millets were traditionally consumed, but post Green 

Revolution (1960s), millets were less consumed and slowly forgotten. Before the Green 

Revolution, millets made up around 40 per cent of all cultivated grains but has come down to 

around 20 per cent over the years. Not only has the consumption of millets declined, but the 

area under production has been replaced with commercial crops, oilseeds, pulses and maize. 

These commercial crops are profitable, and their production is supported by several policies 

through subsidised inputs, incentivised procurement and inclusion in the Public Distribution 

System. This has resulted in changes in dietary patterns with preferential consumption 

towards fine-calorie-rich cereals.  India produces all the nine commonly known millets and 

is the largest producer and fifth-largest exporter of millets in the world. Most of the states in 

India grow one or more millets. Rajasthan, Uttar Pradesh, Haryana, Gujarat, Madhya 

Pradesh, Maharashtra, Karnataka, Tamil Nadu, Andhra Pradesh, and Telangana are the major 

millets producing states. 

CELEBRATING MILLETS - AS NUTRICEREALS FOR FOOD, 
NUTRITION & HEALTH 
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 Health benefits of millets 

          Due to chaning life-styles and food habits, millets have returned as a viable 

option to live healthy life and can reduce the incidence of various  lifestyle diseases. 

Millets also have many nutritional, nutraceutical and health promoting properties 

especially the high fibre content, nature of starch has major role in reducing the risk 

of diabetes other related diseases. The beneficial effects of millets on human health 

are being recognized in the post covid period due to enhanced health consciousness 

among the people. Millets bring variety of health benefits such as, 

 Classification of millets 
         There are different types of millets. Based on area grown and their grain size, they are 

classified as (a) Major millets and (b) Minor millets. The major millets include sorghum 

(jowar) and pearl millet (bajra). The minor millets include, finger millet (ragi/mandua), 

foxtail millet (kangni/Italian millet), little millet (kutki), kodo millet, barnyard millet 

(sawan/jhangora), proso millet (cheena/common millet), and brown top millet (korale).  

 Millets are special 
       Millets have shorter growing duration and complete their life cycle in 2-4 months, fit 

wide range of cropping systems and also adapt themselves to the changing environmental 

conditions especially during vagaries of monsoon. Millets are basically starchy grains and 

have potential for industrial level production of starches, dextrin and ethanol for food and 

allied applications. In most of the developed countries, millets find extensive usage as feed 

components for bird, cattle and pigs. Millets are smart foods, in this era of explosion of 

availability of super foods, the millets have a unique standing. Millets are very special crops 

and they are good for the consumers as they can help overcome some of the biggest 

nutritional and health problems (iron, zinc, folic acid, calcium, diabetes and more). They are 

good for the planet as they have a low water footprint, are able to survive in the hottest driest 

climates and will be important in coping with climate change. Millets are good for the farmer 

as they can increase yields up to 3 fold, have multiple uses (food, fodder, fuel), and are 

typically the last crop standing in times of drought being a good risk management strategy 

for farmers. 
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1. Millets are the health-promoting nutritious crops. As compared to other cereals they have 

superior micronutrient profile and bioactive flavonoids. 

2. Millets have a greater role to play in treating stomach ulcers and gall stones. The regular 

consumption of millets turns the stomach alkaline and thus prevents the formation of 

stomach ulcers and will also reduce the impact of ulcers on the human beings. 

3. Millets are the best food sources to reduce issues with obesity. Millets contain very high 

quantities of dietary fibre and intake of high dietary fibre results in hunger satisfaction and 

increases satiety decreases the incidence of obesity. 

4. Millet consumption decreases triglycerides and C-reactive protein, thereby preventing 

cardiovascular diseases. Regualr consumption of whole millet grains (40g/day) thus help 

in reducing the risk of Cardio vascular diseases (CVD) and thus reduces the risk of 

coronary heart disease by 20% .Millet has a beneficial effect on the management and 

prevention of hyperlipidemia. 

5. Anemia is one of the most prevelant health problems in Indian context. Millets are the 

good sources of natural iron. Consumption of millets can bringdown the anemia in human 

beings. 

6. Regaular consumption of millets will help in keeping malnutrition, degenerative diseases, 

liver disorders and asthama under control. 

7. People suffering from allergic reactions can rely on millets. Pearl millet has a very low 

probability of causing allergic reactions due to the hypo-allergic property. 

8. Millets possess antidiabetic properties. Regular consumption of millets can lower the 

blood glucose response and glycosilated haemoglobin thus rendering low glycaemic index 

and thus helps in reducing the risk of diabetes mellitus. 

9. Millets have a role to play in reduction of oxidative stress. The phenolic compounds 

present in  the millets removes the free radicals thus reducing the oxidative stress. 

10.It is proved that millets also have anticancer properties. The millet extracts have 

antiprolific effects on cancer cell line, inhibit DNA damage and induce the production of 

phase-2 detoxifying enzymes. 

11.Millets have capacity to prevent the oxidation of low density lipoproteins reducing lipase 

activity which reduces the occurrence of hypertension. 

12.Millets contain various minerals and are the good source of minerals like iron, zinc, and 

calcium. 

13.Millets are gluten-free and can be consumed by celiac disease patients. 

14.Millets are found to be helpful with the reduction of weight and body mass index (BMI). 
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16. In India, Millet is generally consumed with legumes, which creates mutual 

supplementation of protein, increases the amino acid content, and enhances the overall 

digestibility of proteins. 

17. The millets also act as a prebiotic feeding micro-flora in the human inner ecosystem. 

Millets hydrate the colon and protect us from being constipated. The high levels of 

tryptophan in millet produce serotonin, which is calming to our moods. Niacin in millet 

can help lower cholesterol. 

 

Millets as Nutrition Source 

         With the advances in modern science, the nutritional characteristics of millets have been 

discovered. Though it was incidental that millets were the first crops to be cultivated, they 

were also more nutritious. However, their goodness was not known till biochemical and food 

and health science studies were carried out in the modern times. Nutritional insecurity is a 

major threat to the worldôs population that is highly dependent on cereals-based diet, deficient 

in micronutrients. Millets are nutritionally superior as their grains contain high amount of 

proteins, essential amino acids, minerals, and vitamins. Almost all the millets are used for 

human consumption in most of the developing countries, but their use has been primarily 

restricted to animal feed in developed countries. Millets are nutritionally comparable to major 

cereals for carbohydrates/ energy, and serve as good source of protein, micronutrients and 

phytochemicals. The millets contain 7-12% protein, 2-5% fat, 65- 75% carbohydrates and 15-

20% dietary fibre. Millets possess unique nutritional characteristics specifically have complex 

carbohydrates, rich in dietary fibre as well as unique in phenolic compounds and 

phytochemicals having medicinal properties. Millets are natural source of iron, zinc, calcium 

and other nutrients that are essential for curbing the problem of malnutrition in India. They 

have higher content of niacin, B
6
 and folic acid, and calcium, iron, potassium, magnesium and 

zinc. Finger millet is the richest source of calcium (300- 350 mg/100 g) and other small millets 

are good source of phosphorous and iron. Millets are easy to digest, contain a high amount of 

lecithin and are excellent for strengthening the nervous system. 
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Table-1: Nutrient composition of millets in comparison with 

wheat and rice 

Source:  Indian Food Composition Tables, NIN ï 2017; *Nutritive value of Indian Foods, NIN  

 
Initiatives to Encourage Millets Production 

The central and state governments have taken up several measures to promote millet production. 

Some of them include, 

1. Millets are being promoted through technology dissemination, quality seeds supply 

through millet seed hubs, awareness generation, minimum support price and inclusion in PDS. 

2. Development and promotion of fortified millets is in progress which can address nutrition 

deficiency issues. 

3. Efforts towards inclusion of nutrient-rich smaller millets in the mid-day meal schemes in 

government and government-aided schools in Karnataka and Telangana are some examples in 

this direction. 

4. Karnataka organizes international millet fairs to popularise millets. 

5. Millet awareness is catching up fast in the urban centres such as Bengaluru, Hyderabad, 

Chennai, Mumbai, Kolkata, Delhi and other cities. 

6. The Union Agriculture Ministry, in April 2018, declared millets as ñNutri-Cerealsò, considering 

their ñhigh nutritive valueò and also ñanti-diabetic propertiesò. 

7. The UN General Assembly adopted an India-sponsored resolution to mark 2023 as 

the ñInternational Year of Milletsò. 

8. The Government of Indiaôs Millet Mission comes under the National Food Security Mission 

(NFSM), launched in October 2007. 

9. The Centreôs Millet Mission will focus on developing farm-gate processing and empowering 

farmers through collectives while focusing on value-addition and aggregation of the produce. 
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 Way Forward 

        Millets are emerging as superfoods. There is a need to create awareness about the 

benefits of millets. Millet farmers are highly unorganized and face several 

problems.Promoting the production of more millets by providing price support to farmers can 

come andy to farmers as thereôs not only a social dimension but also 

a nutritional and environmental aspect associated with these cereals. Millet farmers need to be 

organized under Farmer Produecr Organizations to address their challenges. Further there is 

also a need to encourage a large number of  players working on value-added millet products 

in India. Various reasons behind the decline of area under millets such as low remuneration, 

lack of input subsidies and price incentives, subsidised supply of fine cereals through the 

public distribution system (PDS) and change in consumer preferences and lower demand need 

to be strategically addressed.  Focussed attention need to be laid on encouraging proper 

market linkages for millet production and marketing.There is a need for developing a 

decentralised model of processing capabilities so that the growers get to benefit at a 

community level and in the growing regions.Dedicated programmes with capacity-building 

initiatives that support farmers to move away from loss-making crops toward 

diversification via millets.The International Year Of Millets is a great opportunity to promote 

and popularize millets across the globe and we need to join hands in this endaveour.  

ƴƴƴ 
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The millet foods are considered as miracle grains, 

they are also known as ñSiri Dhanyaò millets. Siri 

means wealth, which is indirectly health. As there is 

an ancient saying HEALTH IS WEALTH. 
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Fig 1: Insulin plant  

Fig 2: Flower of Insulin 

plant 

What is diabetes?  
Diabetes is a long-term metabolic 

disorder that affects the way the human 

body metabolizes the primary energy 

sources namely carbohydrates, fats and 

proteins. It results in high blood glucose 

levels, eventually leading to critical 

health conditions like cardiovascular 

diseases, and complications associated 

with kidneys, brain, vision, etc. Diabetes 

has been significantly increasing in 

frequency and incidence over the past 

few decades. Nearly 422 million people 

with diabetes worldwide live in low- and 

middle-income countries, where diabetes 

is directly responsible for 1.5 million 

fatalities yearly.  

A variety of side effects arising 

due to diabetic drugs are not uncommon. 

For that reason, many people are shifting 

towards herbal and folklore treatments 

as an option. One such ancient plant that 

could change the game of diabetes is the 

Insulin plant. 

Insulin plant  

Native to Southeast Asia, the 

insulin plant is most prevalent in 

Indonesia's Greater Sunda Islands. It is 

relatively a new introduction to India 

during 2002-03 and ever since it is being 

used as an ornamental plant in South 

India. Chewing insulin plant leaves for a 

month is the traditional method of 

treating diabetes in the 

Ayurvedic medical system 

in order to get a balanced 

blood glucose level.  

The insulin plant 

is an annual, erect and 

tropical evergreen plant 

that grows to a height of 

around 2 feet. It grows 

well under full sun or 

partial shade and usually 

grown close to the water 

and requires rich soil and 

plenty of moisture. 

Cuttings and splitting 

clumps or plantlets that 

grow below the 

inflorescence are all 

methods of propagation. 

When growing plants in a 

light, sandy soil, mites and 

nematodes might be an issue. 

There seem to be no serious illnesses 

affecting the plant. 

Essential nutrients like protein, 

iron and antioxidant substances such as 

Vitamin C, Vitamin E, ɓ-carotene, 

terpenoids, steroids and flavonoids are 

abundant in the insulin plant. Several 

research studies have reported numerous 

health benefits of the insulin plant. Some 

of these have not yet been verified. The 

leaf, stem, root and rhizome are among 

the different plant parts that display 

these activities. However, an important 

source of antidiabetic activity is the 

leaves of the plant.  

Antidiabetic effect of insulin 

plant  

The major components 

responsible for hypoglycemic activity in 

insulin plant are corosolic acid and 

diosgenin. The leaf extract containing 

these components facilitates the opening 

of voltage-gated calcium channels 

through which calcium ions can enter 

into the ‍-cells of pancreatic islets. This 

action stimulates the unresponsive ‍-

cells to secrete 

insulin which acts 

as the key to allow 

the entry of glucose 

into the cell for 

energy 

metabolism. This is 

one of the major 

mechanisms 

through which oral 

hypoglycemic drugs 

act to reduce 

diabetes. Apart 

from this, these 

components also 

enhance the 

expression of 

certain receptors 

and transporters for 

glucose entry into 

the cell.  

How to consume insulin leaf?  

The well-known tagline for 

insulin leaf is "a leaf a day keeps 

diabetes away". Scientific articles 

suggest that to obtain the full benefit of 

this leaf it must be chewed at a rate of 

two leaves (one in the morning and one 

evening) per day for one week. Be 

careful to thoroughly chew the leaves 

before consuming them. The 

recommended duration of this dosage is 

30 days. This is also advised by 

allopathic physicians, who have been 

shown to be successful in bringing blood 

sugar levels entirely under control.  

Side effects of insulin plant 

leaf  

The insulin plant can also result in 

difficulties and adverse effects such 

as nausea, diarrhoea, and 

dizziness.  Therefore, before taking this 

or any other supplement, it's crucial to 

see your doctor. More research is 

required to prove the safety and efficacy 

of incorporating this leaf into your 

lifestyle, even though it might have 

some potential advantages.ƴ
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griculture is one of the most 

important sources of income, 

particularly in rural India. 

Small and marginal farmers, on the other 

hand, are not economically viable, and 

in the current technological and 

socioeconomic environment, they are 

unable to generate adequate income for 

their families in order to maintain a 

reasonable standard of living. To put it 

another way, a small plot of land used 

for some types of traditional farming 

cannot produce enough income to 

support a family's needs for food and 

other household expenses while also 

allowing them to live sustainably. Small 

farmers who solely depend on 

agriculture for a living must work 

incredibly hard to achieve the minimum 

subsistence level of income. Some 

evidence suggests that poor small 

farmers typically incur a net loss after 

the farming process. In this context, 

diversifying their cultivation practises 

may be a viable means of ensuring long-

term livelihood opportunities by shifting 

from traditionally grown less profitable 

crops to more profitable crops. 

Agricultural diversification toward high-

value or commercial crops such as 

vegetables, potatoes, sugarcane, 

horticultural crops, and fibre-crop 

cultivation may result in high income for 

farmers. Diversification is intended to 

provide a greater choice in the 

production of a variety of crops in a 

given area, as well as to expand 

production-related activities on various 

crops and reduce risk. 

Extreme temperature, soil 

salinity, soil acidity, waterlogging 

disease, insect, and other biotic and 

abiotic stresses have become acute and 

are expected to have a significant impact 

on agricultural production in the future. 

At the same time, crop diversification 

may be an effective adaptation option in 

these situations because it protects 

natural biodiversity, strengthens the 

agro-ability ecosystems to respond to 

these stresses, reduces the risk of total 

crop failure, reduces the incidence of 

insect pests, diseases, and weed 

problems, and secures food supply 

opportunities while also providing 

producers with alternative means of 

generating income. 

It improves food security by 

allowing farmers to grow surplus 

products for market sale, resulting in 

increased income to meet other needs 

related to household well-being. Farmers 

in affected areas must learn crop-

production techniques, integrated 

farming systems (including crop rotation 

and intercropping), and climate-resilient 

production techniques. It can be 

implemented in a variety of ways and at 

various 

scales, allowing farmers to select a 

strategy that increases resilience while 

also providing economic benefits. 

Climate change has resulted in 

an increase in unusual weather events 

such as severe drought and flooding, 

storms, cyclones, and heatwaves, all of 

which have had a significant negative 

impact on agricultural production. 

Increased agricultural crop 

diversification could be a rational and 

cost-effective solution. Diversification is 

a shift in product (or enterprise) 

selection and input use decisions based 

on market forces, farm conditions, and 

profit maximisation principles. 

When compared to mono-

cropping, diversification of maize and 

potato-based cropping through legumes, 

strip cropping, and agronomic practises 

reduces disease and pest infestation by 

33.7 to 62.1% and pesticide use by 53.9 

to 71.8%. Similarly, Pan et al., 2020 

reported that finger millet+black 

gramme and finger millet+horse gramme 

were the best cropping systems in 

eastern India for naturally controlling 

insect and weed pest diversity without 

compromising yield interest over finger 

millet mono-cropping. 

Diversified cropping systems 

have thus not only reduced climatic and 

market risks, but have also resulted in a 

diverse and nutritious food supply at the 

household level. Governments must 

A 

CROP DIVERSIFICATION  
TO MITIGATE BIOTIC AND ABIOTIC STRESS FOR 
LONG-TERM FARM SUSTAINABILITY 
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SPLIT GILLS MUSHROOM 
FOR IMPROVEMENT OF HUMAN HEALTH 
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therefore make efforts to fully explore 

the potential and prospects of crop 

diversification in order to forge a 

congruence of increased productivity, 

profitability, and sustainability. 

What is the need for crop 

d iversification?  

¶ Adversities and climatic vagaries. 

¶ Problems in maintaining input cost. 

¶ Following same pattern extract 

specific nutrients from the soil. 

Technologies help in 

providing opportunity for 

crop diversification  

¶ Soil and water sensors. 

¶ Weather tracking. 

¶ Satellite imaging. 

¶ Vertical farming. 

¶ Mini -chromosomal technology. 

Government policies and 

strategies for crop 

diversification  

¶ Launching a technology mission for 

the integrated development of 

horticulture in the north-eastern 

region. 

¶ Implementing national agriculture 

insurance scheme. 

¶ Operationalizing technology mission 

on cotton. 

¶ Creation of watershed development 

fund. 

¶ Strengthening agricultural marketing. 

¶ Seed crop insurance.ƴ 

 

 

ushrooms are spore-bearing 

fruiting structures of 

basidiomycete fungi that 

grow above ground on soil. 

Schizophyllum commune is found in 

every continent except Antarctica. It is 

extensively spread throughout several 

Asian nations, such as North-East India 

and South-East Asia's Thailand, Laos, 

and Myanmar. It develops on broadleaf 

trees that have died, fallen, or have 

standing wood. It has thick white hairs, 

no stalks, and pale yellow to brown 

gills as characteristic. Schizophyllum is 

derived from "Schiza" meaning split; 

"commune" indicates common or 

shared ownership or omnipresent. The 

scientific name was assigned in 1815 by 

Swedish mycologist Elias Magnus Fries 

(1794ï1878), also known as the 

Linnaeus of Mycology. Split Gill fungus 

caps are usually white and hairy, with a 

purple tint on rare occasions. Split Gill 

fruiting bodies grow in clusters, with 

each cap measuring up to 3cm in 

diameter and 1cm in thickness. The caps 

of neighboring fruiting-bodies frequently 

fuse together. They are pinkish-grey in 

colour, and depending on where they 

originate, they can radiate both centrally 

and laterally. They appear split 

lengthwise and frequently curl or fold 

over to shield the fungi's hymenium 

when the weather is dry. It was 

commonly consumed across the tropics, 

particularly in Mexico. It is known as 

kanglayen in Manipur, Northeast India, 

and is one of the favourite ingredients 

for Manipuri-style pancakes called 

paaknam. It is known as pasi in 

Mizoram (pa means mushroom, si 

means little) and is one of the most 

highly rated edible mushrooms among 

the Mizo people. 

Production technology  

Split gill mushroom may be 

grown on different agro-waste material 

such as wheat straw, paddy straw 

sawdust etc. The substrate should be dry, 

healthy and un-decompose. Next process 

will be used soak the straw in clean cool 

water for 14-16 hour. Then spread straw 

on a sterilized raised platform to remove 

excess water to get 60-65 per cent 

moisture. Mix 0.5% CaCO3 for 

adjustment of pH then fill the substrate 

in polypropylene bag @1-1.5kg/bag 

(wet straw) and Insert a PVC ring. 

Plugging of mouth of poly bags should 

be tight with using nonabsorbent cotton. 

Cover the cotton plug with a piece of 

silver paper or waste paper and tie 

tightly around the neck with a rubber 

band or jute thread. Sterilize the 

substrate using autoclave at temperature 

121
0
C for 1.5 hours. Then spawning 

should be done @ 2% wet weight basis 

under aseptic condition. Then placed all 

inoculated bags in spawn running room 

in the dark condition for 18-21 days. 

After completing mycelial run in bag, 

transfer the bags in cropping room 

(temperature 28±2
0
C and 80- 90% RH) 

then cut the top portion of the bags with 

help of sharp blade and spray cool water 

2-3 times in one day for fruiting body 

development. After 2-3 days small 

primordia will develop. Full grown fruit 

bodies take 3-4 days then harvest. 

M 

Nutritonal Value of Split Gills 

Mushroom  

100 gram of dry split gills mushroom 

provide 

Nutrients 100 gram 

Protein 15.9  g 

Fat 2.0  g 

Carbohydrates, Fiber 68.9 g 

Phosphorous 408  g 

Magenisium 277g 

Calcium 188 g 

Iron  12.3  g 
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1. Wheat straw soaked in water 2. Fill the substrate in bag 3.  Fruiting body of Split gills  

AN INSIGHT INTO  
SOLAR FARMING  
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Biological efficiency remains between 

7.5-12.5%. 

Procedure  

1. Wheat straw soaked in water. 

2. Fill the substrate in bag. 

3.  Fruiting body of Split gills. 

Medicinal Properties of Split 

Gi lls Mushroom  

Split-gills have immunostimulatory, 

antimicrobial, antitumor, antineoplastic, 

and chemoprotective effects that are 

exceptionally strong even for a 

medicinal mushroom.  

Antimicrobial  

Schizophyllan ispolysaccharide 

effective against Ehrich carcinoma, 

sarcoma 180, and Lewis lung carcinoma. 

Extracts from Schizophyllum commune 

have been shown to be effective in 

treating bacterial and fungal illnesses, 

making them promising antibacterial 

agents.It inhibits the growth of Candida 

albicans and bacteria Escherichia colli, 

Staphylococus aureus, Pseudomonas 

aerigunosa, and Klebsiellapneumoniae. 

Antitumor, and anticancer 

activities  

Schizophyllan is a 

polysaccharide isolated from the 

fermentation broth of the 

microorganism Schizophyllum 

commune 80MI 509-01. Material of 

molecular weight 4.5 × 10
5
 is used in the 

clinic for several forms of tumor, 

particularly cervical cancer.ƴ 

 

 

 

he term 'farming' is no longer 

exclusively conveying crops and 

livestock cultivation. A long 

stretch of paddy fields on either side of 

the road, a typical representation of a 

village, is on the verge of getting 

replaced by solar panels. Access to 

electricity across the globe, especially 

for developing and underdeveloped 

countries, was always challenging. With 

depleting, high-cost non-renewable 

sources of energy and increased power 

usage pushed us to strengthen our 

renewable sources. Generating power/ 

electricity using abundantly available 

sun (solar) light emerged as the most 

feasible and extensively practiced, 

leading to the establishment of solar 

farms. 

About solar farming  

When a piece of land is covered 

with a group of solar panels that 

generate electricity by utilizing the 

sunlight referred to as solar farming. The 

amount of power yielded will be based 

on the plant's size, the panels' capacity, 

and sunlight hours. The electricity could 

be used for household purposes, and the 

excess could be transferred to the utility 

power grid. This is called an on-grid 

system, where the units sent to the 

power grid are monitored, and an 

individual is paid for it. On days of 

undersupply of solar energy, the farm 

could draw power from the grid, causing 

no disturbances to the regular power 

supply. Solar farming in an isolated 

region where the shortage of power 

supply forces them to use all the power 

rendered can set up an off-grid system. 

Here, the power generated by the unit is 

wholly utilized for itself. Basically, solar 

farming as a concept enforces 

decentralization of power generation, 

which is a centralized activity by which 

accessibility increases that too at a lower 

cost. 

Solar plans of India  

The prestigious Paris Agreement 

signed at the Conference of Parties 

T 
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(COP) 21, 2015 is where India 

committed to attain the long-term goal 

of 40% of its electricity from non-fossil 

fuels by 2030 and to yielding 175 GW of 

renewable energy (100 GW from solar) 

by 2022. The government drafted a 

series of activities in response to it, and 

greater efforts were poured into 

strengthening solar power. 

1.  International Solar Alliance 

(ISA):  

Headquartered in Gurugram, 

Haryana, established in 2015, ISA is an 

intergovernmental organization that 

brings the world together to focus on the 

huge potential of solar energy. 

2.  Prime Minister's Kisan Urja 

Suraksha Evam Utthan 

Mahabhiyan scheme (PM -

KUSUM):   

Targeting the farmers and 

creating solar power in rural areas; this 

scheme launched in 2019 was operated 

under three components to generate 30 

GW by 2022. It includes support for 

grid-connected solar pumps and power 

plants (on-grid) and stand-alone 

irrigation pumps (off-grid). Utilizing this 

scheme in the Kotputli tehsil of the 

Jaipur (Rajasthan) district, the first farm-

based solar power plant has been built, 

producing 17 lakh units of energy 

annually. 

3.  When the targets are enormous, the 

availability of sufficient input 

becomes necessary, for which 

production-linked incentives are 

offered to encourage the 

manufacturing of local (Indian) 

photovoltaic cells. 

Advance achievements of COP 21 

targets, India's Prime Minister Narendra 

Modi notified at the meeting COP 26, 

Glasgow, countries' plans to attain 500 

GW of electricity from non-fossil fuels. 

Globally, India stands in the fourth 

position concerning solar power 

generation. Focusing on solar farms 

becomes crucial to extract 50% of 

energy requirement from green sources 

to reach net zero by 2070. 

Bhadla solar park of Rajasthan, 

one of the 42 solar parks in India, is the 

world's biggest solar power generator. 

Hereafter, establishing solar parks that 

practice solar farming will become a 

common phenomenon. 

Agriculture v/s Solar f arming - 

Need not be a conflict  

The need for electricity powered 

by government schemes reaping the 

commercial benefits of solar farming 

will be alluring for any farmer tackling 

the uncertainties of agriculture. While 

the number of mouths to be fed reaches 

newer heights losing large pieces of 

productive lands would be a huge price. 

Any new problem stimulates excessive 

research, and studies suggest 

coexistence. The space between the solar 

panels can be used by shade tolerant 

(leguminous crops) and shorter-height 

crops. In hindsight, having the green 

cover in the solar farms would reduce 

the severe maintenance issue - dust 

accumulation. If not for agriculture, the 

grass/weeds growing between the panel 

areas would turn into feed for grazing 

livestock. Though raising the panels 

above the ground increases the cost as 

now they have to counteract wind effects 

but a worthwhile investment. 

The agro-photovoltaic project laid 

out in Jammu and Kashmir is the best 

example. An area of 250 acres proposed 

for a solar plant generating 100 

Megawatts of electricity that powers the 

valley is set to create 55 lakhs of annual 

revenue facilitating saffron cultivation. 

Conclusion  

Intensification of climate change 

with human-induced activities is forcing 

some global actions. Relying on 

renewable sources of energy should be 

the way ahead for sustainability. Of all, 

solar energy is readily available, 

accessible, and restored across areas. In 

this regard, solar farming emerged as a 

concept to fulfill our energy 

requirements in a greener way. As a 

country closer to the equator, India has 

access to abundant sunlight, becoming a 

pioneer in tapping the utmost potential. 

Incentivizing the production of solar 

panels and subsidizing the establishment 

of solar farms may sound promising, but 

it would not be enough to achieve the 

more important goals. Awareness about 

the need for solar panels, costs saved, 

profits obtained, and accessibility to the 

equipment will bring the concept of 

solar farming in India into reality.ƴ 

 

 
 Millets can be introduced to children right 

from the age of 9 months. 
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Requirement of solar pump sets 

and  Its importance  

A large percentage of our 

country's population depends on 

agriculture for their livelihood.  

Agriculture is practiced only in some 

areas with water available through 

canals.  In most parts of the country, 

farmers rely on wells and pump sets for 

irrigation.  Pump sets require an electric 

or oil engine to be used.  Energy 

resources are gradually declining along 

with population growth.  Energy 

consumption in many sectors will 

increase significantly due to the needs of 

a growing population.  Coal reserves, 

which are conventional energy sources, 

are projected to deplete crude oil 

reserves by 30 to 35 years and natural 

gas reserves by 35 years.  But the power 

generation is not increasing adequately. 

Due to this the difference between 

supply and demand of electricity during 

high demand is up to 30 percent. 

In most areas the agricultural 

sector is highly dependent on electricity. 

Most of the times farmers are unable to 

provide water to their crops at the right 

time due to power cuts even though 

there is enough water available for the 

crop.  Under such circumstances, the use 

of non-conventional energy sources such 

as solar powered pumps will enable 

farmers to overcome the problem of 

power shortage and provide timely water 

to their crops. The solar energy is 

available continuous from the sun.  Solar 

energy is available for almost 300 days a 

year in almost all parts of our country by 

sun. A 4 to 7 units of solar energy per 

day per square meter of land is available.  

The use of solar powered pump sets can 

overcome the power shortage and 

provide water to the crop in a timely 

manner.  The use of solar powered pump 

sets can be very useful for summer 

power shortages. 

The farmer is struggling to 

irrigate his field in the face of declining 

groundwater and drought conditions in 

the Andhra Pradesh and Telangana 

states, which have established a stable 

foothold in India. There is water 

available in the borewells or open wells, 

due to power shortages the farmer is in 

such a dire situation that he cannot 

supply water to his farm.  As a result, we 

often see crops drying up. Solar pump 

sets are very flexible to deal with such 

situations.  The most important of the 

solar pump sets uses solar panel. They 

absorb sunlight as a natural source and 

convert it into electrical energy.  

Farmers need to allocate some space on 

his farm to utilize this technology. 

How to install solar pump sets  

The farmer should select the 

motor according to his bore size.  Next 

the capacity of the solar panels will have 

to be calculated and fitted depending on 

the horsepower of the motor so selected.  

Typically, a single panel has a capacity 

of about 300 watts.  The electrons in the 

solar panel travel directly.  Hence 

electricity is generated directly from it.  

There is a risk of burning the motor if 

the current generated is connected 

directly to the motor.  A control box 

should be fitted to prevent this danger.  

The current thus generated passes 

through the control box and is converted 

into 3 phase current and reaches the 

motor.  This control box also acts as a 

starter and transformer. 

Solar pump  set capacity and its 

lifespan  

The efficiency of solar panels 

depends on the availability of sunlight.  

Their lifespan is approximately 25 years.  

Especially the farmers in the Andhra 

Pradesh and Telangana states are small 

and lean farmers, the cost burden would 

be reduced if the farmers formed a 

community and bought these solar pump 

sets.  These can be used not only for 

agricultural crops but also for drip 

irrigation for horticultural crops. To 

disassemble these solar pump sets the 

farmer must periodically clean the dust 

and dirt accumulated on the solar panels 

with a cloth to increase the dose of 

power. Central and state governments 

offer subsidize to reduce the cost burden 

on constantly struggling farmers.  Since 

the electricity generated by these solar 

pump sets is environmentally friendly, 

farmers should promote this technology 

which is not harmful to the environment, 
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achieve high yields and do their part for 

the development of the country. 

The main components of solar 

powered pump sets.   

1. Solar panels    

2. Battery 

3. DC / AC inverter 

4.  Pump  

Tiles absorb sunlight falling on 

solar panels.  Solar cells mounted on 

solar panels convert the absorbed 

sunlight into electrical energy.  This is 

called the photo-voltaic approach.  The 

electrical energy thus generated is called 

DC, the DC power can be stored in 

battery and used when it needed.  The 

higher the sunlight, the higher the 

electrical energy generated. 

Advantages  of solar water 

pumping systems : 

1.  Low maintenance cost:  Unlike 

traditional motor pumps that require 

a lot of servicing and regular 

maintenance, solar pumping system 

requires less maintenance. This saves 

the cost as well as the labour 

involved.  

2.  No fuel costs or spills:  Powered 

by solar panels, the solar pumping 

system does not require any 

additional fuel or electricity or any 

other medium to function. The 

energy comes from the sun and is 

completely free. Therefore, leading 

to zero-fuel costs. 

3.  Eco-Friendly:  The system makes 

use of renewable energy and is 

sustainable. They do not produce 

harmful pollutants that could harm 

the air or soil. 

4.  Easy to install:  the technology is 

user-friendly and does not require 

any special expertise. It can be easily 

installed and does not require much 

maintenance. 

5.  Simple and reliable:  Being a 

user-friendly, easy-to-install, low-

maintenance technology makes it a 

simple and reliable solution for your 

pumping requirements. 

Disadvantages  of solar water 

pumping systems:  

1.  Potentially high initial 

costs : The biggest disadvantage is 

that solar pumping systems are 

costlier than any other pumping 

system. For a one-time-investment, it 

could be heavy on oneôs pocket but if 

we consider the overall cost 

including fuel cost and maintenance 

charges, the solar pumping systems 

turn out to be much cheaper. 

2.  Lower output in cloudy 

weather:  No matter how efficient 

the solar pumping system might be, it 

requires adequate sunlight to function 

properly. This can be its biggest 

disadvantage as on days of cloudy 

weather or during nights when the 

sun is not there, the solar pumping 

system will not be that effective and 

give low output. For good output, it 

must have good sun exposure.ƴ 

 

griculture has always been the 

backbone of undergrowing 

nations. It not only satisfies 

people's stomachs but also gives a push 

to the economy. With the worry of 

giving food to the ever-growing 

population, there has to be a new 

technology providing more harvest in 

less time without polluting the 

environment for sustainable crop 

production. A more innovative way for 

sustainable agriculture comes out to be 

nanotechnology. 

Nanotechnology can be made 

use of in the value chain of a complete 

farming-producing system. It is coming 

to be important as the sixth of 

government change technology in the 

current time. nanotechnology is a quick-

moving growing field of science that is 

being made use of over a wide range of 

scientific training including farming. 

The use of nanomaterials boosts the soil 

ph. and improves the soil structure. 

Nanomaterials also decrease the 

movability, availability, and toxicity of 

weighty metals as well as decreasing soil 

erosion. They also enhance the quality of 

soil by boosting water-holding capacity 

and nutrient availability.  

Seed is nature's Nano-gift to 

man. The use of bio-nano-sensors 

particular to infecting pollen can help 

alert the possible infection and thus 

decreases the infection. 

Carbon nanotubes (CNTs) 

serve the purpose of new pores for water 

percolation of the seed coat and act as a 

path for water from the substrate into the 

seeds.  

Nanotechnology offers the 

possibility of exploring nano-scaled 

fertilizer-carrying structures and the 

controlled release of fertilizer, creating 

so-called smart fertilizers, increasing 

nutrient efficiency, and reducing the 

environmental pollution.  

Nanotechnology is also used in 

agriculture to prevent waste. Scientists 

and companies are working on a nano-

structured enzyme that will allow simple 

and cost-effective conversion of 

cellulose from waste plants to ethanol. 

Nanotechnology will play an 

important role in the progression of the 

agriculture sector, as it is capable of 

being used in agricultural products that 

protect plants and monitor plants, and 

detect diseases. scientists have been 

working to explore new applications of 

nanotechnology in agriculture, if this 

technology is applied efficiently and 

ethically; the environment and the 

agriculture sector will clearly see 

remarkable changes for the better in the 

coming years.ƴ 
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he global population is expected 

to exceed nine billion by 2050, 

necessitating a 70% increase in 

agricultural production to meet 

demand. Only about 10% of this 

increased output could be attributed to 

the availability of unused land, with the 

remaining 90% being met by increasing 

current output. In this context, one of the 

most important requirements is the use 

of cutting-edge technological solutions. 

Scarcity and rising labor costs, rising 

cultivation and crop failure costs 

associated with unpredictable yield due 

to diseases, failure in rainfall, climatic 

variations, and loss of soil fertility, 

fluctuating market prices in agricultural 

commodities, and so on, have all had a 

significant negative impact on the 

socioeconomic status of this agriculture 

population. On the other hand, the 

increase in population has boosted the 

economy for grains, leading to an 

increase in the price of agricultural 

commodities. Artificial intelligence can 

create efficient farming methods that 

minimize farmer losses and give them 

high yields. One can collect a lot of data 

from public and governmental websites 

using artificial intelligence platforms, or 

one can monitor various data in real-

time. 

Importance of AI in 

agriculture  

Today, farming can use 

artificial intelligence (AI). AI-powered 

solutions will not only help farmers 

produce more with fewer resources, but 

they will also increase crop quality and 

hasten the time it takes for crops to reach 

market. Artificial Intelligence and Big 

Data are two modern technological 

advancements that are increasingly 

driving the provision of digital IT 

solutions across almost all industries and 

business sectors. The IoT (Internet-based 

Technology), image-based insight 

generation, and an optimal mix for 

agronomic production forms the bulk of 

the artificial intelligence paradigm. 

Currently used AI techno -

logies in agriculture  

ü Blue River technology:  This 

company was established in 2011 

and is based on Artificial 

Intelligence. This California-based 

startup combines artificial 

intelligence, computer vision, and 

robotics to create next-generation 

agricultural equipment that reduces 

chemical use and saves money. In 

this case, computer vision identifies 

each plant and determines how to 

treat each plant, while robotics 

allows smart machines to act. It 

employs sensors to detect weeds, 

the type of weeds, and the 

appropriate herbicides to apply 

within the appropriate buffer zone 

around the plant. The appropriate 

herbicides are then sprayed 

precisely according to the 

encroachment area. Blue River 

Technology has developed a robot 

called See & Spray which 

reportedly leverages computer 

vision to monitor and precisely 

spray herbicide on weeds.  

ü Farm Bot : This Company was 

founded in 2011 and has taken 

precision farming to a new level by 

allowing people who care about the 

environment to grow crops in their 

own backyards using precision 

farming technology. Everything 

from seed planting to weed 

detection and soil testing to plant 

watering is handled by this physical 

bot using an open-source software 

system. 

ü Harvest CROO Robotics ð 

Crop Harvesting : Harvest 

CROO Robotics has generated a 

robot to assist strawberry farmers 

with picking and packing their 

crops. The robot picks up 

strawberries, allowing farmers to 

save money on harvest labor. 

Strawberries must be picked within 

a specific time frame, so qualified 

pickers are required. Harvests 

T 
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CROO Robotics believes that their 

product will save money, increase 

yields, reduce energy consumption, 

and improve quality. 

ü Plant diseases diagnosis app - 

Plantix : PEAT, a Berlin-based 

agricultural tech startup, created the 

Plantix app, which detects potential 

soil defects and nutrient 

deficiencies. The app detects plant 

diseases using images. A 

smartphone collects an image, 

which is compared to a server 

image, and then a diagnosis of the 

plant's health is provided. In this 

way, the application solves plant 

diseases by utilizing AI and 

machine learning. 

ü Prospera:  This Israeli start-up 

was set up in 2014. It has created a 

cloud-based solution that 

aggregates all existing data from 

farmers, such as soil/water sensors 

and aerial images. Then it is 

combined with an in-field device 

that makes sense of everything. A 

variety of sensors and technologies, 

such as computer vision, power the 

Prospera device, which can be used 

in greenhouses or in the field. The 

sensor inputs are used to find a 

correlation between different data 

labels and to make predictions. 

ü Drones, satellit es, and 

planes:  Drones and planes aid in 

the collection of aerial data, which 

is just as useful in analyzing farm 

conditions as ground data. The 

technology employs computer 

vision algorithms as well as image 

annotation to assist farmers in 

identifying potential problems and 

solutions. Drones, planes, and 

satellites can perform data analysis 

and collection tasks much faster 

than humans. 

ü Image -based insights for 

crops & soil health:  Drone 

technology can provide high-

quality imaging while also 

improving crop monitoring 

procedures. It analyzes, scans, and 

collects field data in real time and 

aids in crop progress stage 

identification. For example, it 

informs about their health, any 

disease or pest attack, and when 

they will be ready. Furthermore, 

this technology entails overall field 

management and indicates when 

crops require water, fertilizer, 

pesticides, or soil. 

Challenges with artificial 

intelligence in agriculture  

Despite the fact that Artificial 

Intelligence has numerous applications 

in agriculture, most farmers around the 

world are unfamiliar with high-tech 

machine learning solutions. Farming is 

extremely vulnerable to external factors 

such as weather, soil conditions, and 

pest presence. AI systems require a large 

amount of data to train machines and 

make accurate predictions. When it 

comes to vast agricultural land, temporal 

data is more difficult to obtain than 

spatial data. 

Conclusion  

AI technologies assist farmers 

in analyzing land/soil/crop health, 

among other things, saving time and 

allowing farmers to grow the best crop 

for each season. AI-based predictions 

allow for the recommendation of 

appropriate pesticides/crops/locations at 

the right time, prior to disease outbreaks 

on a large scale. The agriculture industry 

has a huge opportunity to leverage 

emerging technology to provide farmers 

with answers to all of their questions and 

relevant advice and recommendations 

for their specific farm-related problems. 

ƴƴƴ

 

Hyperspectral Image  

 A novel method of analysis 

built on spectroscopy is called 

hyperspectral imaging. It gathers 

hundreds of photos for the same spatial 

area at various wavelengths. 

Hyperspectral imaging captures the 

continuous spectrum of the light for each 

pixel of the image with precise 

wavelength resolution, not just in the 

visible but also in the near-infrared, in 

contrast to the human eye's three colour 

receptors (blue, green, and red). The 

gathered information is organised into a 

"hyperspectral cube," which has three 

dimensions: two of which indicate the 

scene's spatial 

extent and the third its spectral 

content. 

Processing of Hyperspectral 

Imagery  

 Hyperspectral sensors can now 

collect imagery with hundreds of bands 

across the spectrum thanks to recent 

developments in sensor technology. The 

expansion of bands, however, is both a 

blessing and a punishment. More 

materials can be distinguished by their 

unique spectral responses thanks to the 

large number of bands. However, the 

characteristic that makes analysis 

procedures hard is the high number of 

bands. The USGS, NASA's Jet 

Propulsion Laboratory, ENVI, and other 

organisations frequently employ the 

approaches that are detailed in the 
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following sections. However, there are 

more techniques and algorithms for 

gathering data from hyperspectral 

sensors. Understanding the differences 

involved in working in n-dimensional 

space is one challenge when working 

with hyperspectral data. One must be 

cautious when drawing inferences in 

higher level regions utilising two- or 

three-dimensional conceptual truths. 

Necessary Atmospheric 

Correction:  

 Sometimes it is essential that 

the remotely sensed data be 

atmospherically corrected. For example, 

it is usually necessary to atmospherically 

correct the remote sensor data if 

biophysical parameters are going to be 

extracted from water bodies (e.g., 

chlorophyll a, suspended sediment, 

temperature) or vegetation (e.g., 

biomass, leaf-area-index, chlorophyll, 

percent canopy closure). If the data are 

not corrected, the subtle differences in 

reflectance (or emittance) among the 

important constituents may be lost. 

Furthermore, if the biophysical 

measurements extracted from one image 

(e.g., biomass) are to be compared with 

the same biophysical information 

extracted from other images obtained on 

different dates, then it is usually 

essential that the remote sensor data be 

atmospherically corrected. For example, 

consider the case of the normalized 

difference vegetation index (NDVI) 

derived from Landsat Thematic Mapper 

(TM) band 3 (red) and band 4 (near-

infrared) data: which is used routinely to 

measure vegetation biomass and 

functional health in many decision-

support systems such as the Africa 

Famine Early Warning System and 

Livestock Early Warning System. 

Types of Atmospheric 

Correction  

ACORN Atmospheric CORrection 

CORrection Now is based on 

MODTRAN 4 radiative transfer code. It 

performs atmospheric correction of both 

multispectral and hyperspectral imagery 

in the region from 250 ± 2,500 nm. It is 

designed to work with all airborne and 

spaceborne calibrated remote sensing 

systems such as Hyperion, ASTER, 

Landsat ETM +, AVIRIS, SPOT, 

GeoEye-1, etc. It defines the relationship 

from contributions of the exo-

atmospheric solar source, a homogenous 

plane parallel atmosphere, and the 

surface with respect to the radiance 

measured by an Earth-looking remote 

sensor. It is suggested that all model-

based atmospheric correction algorithms 

such as ACORN and FLAASH basically 

use the radiative transfer model. 

FLAASH ENVIôs Fast Line-of-

sight Atmospheric Analysis of Spectral 

Hypercubes Hypercubes was developed 

by the Air Force Phillips Laboratory, 

Hanscom AFB and Spectral Sciences, 

Inc. FLAASH is an atmospheric 

correction program that corrects remote 

sensor data in the region from 400 ± 

3,000 nm. FLAASH can be used to 

atmospherically correct data from 

hyperspectral sensors such as HyMAP, 

AVIRIS, HYDICE, HYPERION, Probe-

1, CASI, and AISA and multispectral 

sensors such as ASTER, IRS, Landsat, 

Rapid Eye, and SPOT. FLAASH uses 

MODTRAN simulations of spectral 

radiance computed for various 

atmospheric, water vapor, and viewing 

conditions (solar angles) over a range of 

surface reflectances to establish lookup 

tables for the atmospheric parameters of 

column water vapor, aerosol type, and 

visibility for subsequent use. The 1.13 µ 

m water band is used to estimate water 

vapor, and a ratio of in-band and out-of-

band radiance values allows estimation 

of absorption band depths for a range of 

water vapor column densities. 

QUAC: ENV Iôs Quick 

Atmospheric Correction (QUAC) is a 

visible-near infrared through shortwave 

infrared (V NIR-SW IR) atmospheric 

correction method that can be used for 

both multispectral and hyperspectral 

imagery. Unlike ACORN and FLAASH, 

it determines atmospheric compensation 

parameters from the information 

contained within the image such as pixel 

endmember spectra (i.e., pure, unmixed 

pixels in the scene), without ancillary 

information. QUAC performs a more 

approximate atmospheric correction than 

FLAASH or other physics-based first-

principles methods, generally producing 

reflectance spectra within approximately 

± 15% of the physics-based approaches. 

QUAC is based on the empirical finding 

that the average reflectance of a 

collection of diverse material spectra, 

such as the endmember spectra in a 

scene, is essentially scene-independent. 

ATCOR:  The ATmospheric 

CORrection The ATmospheric 

CORrection program was originally 

developed at DL R, the German 

Aerospace Centre. ATCOR consists of 

ATCO R 2 (used for flat terrain) and 

ATCOR 3 (used for rugged terrain, i.e., 

the 3 stands for 3 dimensions).ƴ 
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-NAM (National Agriculture 

Market & óeô is to be 

constructed as electronic or 

digital) Portal is a pan-India electronic 

trading portal. It is the network of the 

existing APMC (Agricultural Produce & 

Livestock Market Committee) mandis 

for creating a single national market 

platform including farmers, traders and 

buyers for the agricultural products. 

Prime Minister of India, Narendra Modi, 

launched this electronic market pilot 

across India on 14 April 2016. This 

portal is handled by the SFAC (Small 

Farmers Agribusiness Consortium) with 

the technology provider, NFCLôs iKisan 

division under the Ministry of 

Agriculture and Farmerôs Welfare, GOI. 

It has wider vision for promoting 

uniformity in Agriculture marketing and 

real time price discovery between buyers 

and sellers based on actual demand and 

supply with the mission of Integration of 

APMCs across the country by a common 

online market platform to facilitate pan-

India trade in agriculture produces, 

providing better price discovery by 

transparent auction along with timely 

online payment.  

Current status  

The e-NAM is linked with 1000 

markets (APMCs) in 18 states and 2 

union territory, with over 50 lakh farmer 

membership in 18 states. The market is 

helping traders and exported in 

producing quality products in bulk, at 

one place and ensure transparent 

financial transactions. 

Recently, 10 new commodities 

added on e-NAM and the total is 203 

Commodities are available at e-NAM 

portal namely; 

Fruits:  Baji banana, Mysore banana, 

Lady finger banana, Red banana. 

Food Grains: Foxtail millet 

Miscellaneous: Raw arrowroot powder, 

Banana stem, Raw honey, Silk cocoon, 

Green, Heena leaf. 

e-NAM Platform of Platforms 

(POP):  

          Platform of Platforms (POP) 

Launched under the e-NAM (National 

Agriculture Market) by Honourable 

Union Agriculture Minister on 14
th
 July 

2022 at National Conference on 

Agriculture & Horticulture Ministers in 

Bangalore. Farmers can take advantages 

of the facility of partial payment in cash 

(as per the limits set by the respective 

states) and remaining in their  bank 

account for e-NAM trade. This is 

towards strengthening the vision of 

Honôble Prime Minister towards ñEase 

of Doing Businessò. 

The platform of Services 

Providers is integrated by e-NAM 

"Platform of Platforms" which 

includes: 

¶ The Composite Service 

Providers (CSP) (Quality 

analysis, trading, payment 

systems and logistics are some 

of the services provided by the 

service provider). 

¶ Logistics Service Provider 

e 
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(LSP), Quality Assurance 

Service Provider (QASP), 

Cleaning, Grading, Sorting & 

Packaging Service Provider 

(CGSPSP), 

Warehousing Facility 

Service Provider 

(WFSP), Agricultural 

Input Service Provider 

(AISP), Technology Enabled 

Finance & Insurance Service 

Provider (TEFSP). 

¶ Information Dissemination 

Portal (IDP) (crop forecasting, 

Advisory Services, weather 

updates, capacity building for 

farmers etc.) 

¶ Other platforms (Private Market 

Platforms (PMP), e-commerce, 

International Agri-Business 

Platforms (IABMP) etc.). 

Benefits of PoP (Platform of 

Platforms)  

Á The PoP (Platform of Platforms) will 

assist farmers in exporting their 

produce outside of their states and 

improve the price search mechanism. 

Á Farmers and stakeholders will have 

access to a range of products and 

services through a single point of 

contact according to a statement from 

the ministry. 

Á POP facilitating various value chain 

services like trading, quality checks, 

warehousing, fintech, market 

information, transportation etc with 

41 service providers from different 

platforms. it will bring transparency 

in business transactions with 

improving farmers' digital access to 

multiple markets, buyers and service 

providers. 

Á Farmers will be able to sell the 

produce outside of their state borders. 

Á The time and labour of the 

stakeholders can be saved by 

selecting a good quality 

Goods/Service Providers. 
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he Indian council of agriculture 

research is committed improve 

the employment of the 

agriculture of the agriculture graduates. 

Main aim to support this by 

development and implementation of 

programmes which would train the 

agriculture student for entrepreneurship 

through the icar partnership with the 

agriculture universities located all over 

country. In this direction the student 

READY (Rural entrepreneurship 

awareness development yojana) 

programme was launched from the 

academic session 2016 -17 as per the 

recommendation of fifth dean 

committee. The Student READY (Rural 

Entrepreneurship Awareness Develop-

ment Yojana) programme aims to 

provide rural entrepreneurship 

awareness, practical experience in real-

life situation in rural agriculture and 

creating awareness to undergraduate 

students about practical agriculture and 

allied sciences. 

SKNCOA jobner Jaipur student 

READY student programmes  

Well-structured one year 

programme which includes several 

components designed to provide the 

desired skills to our agriculture 

graduates. Though the student READY 

programme is still at its nascent stages it 

has been appreciated by all corners. The 

students were trained to acquire 

knowledge in various field of their 

interest.   

The following components are 

proposed for carryin g Student 

READY programme   

 Experiential Learning on Business 

Model / Hands on Training. 

T 

STUDENT READY 
RURAL ENTREPRENEURSHIP 
AWARENESS DEVELOPMENT YOJANA 


