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Greetings to all, Times of Agriculture magazine's  May issue is based on 

DSR Technology used in paddy crop. Although "direct seeded rice"  is already 

being adopted in many parts of the country, but it became more prevalent during the  

pandemic Corona,  at that time labourers were  migrating and  lack of availability of 

laborers for transplanting, farmers had to depend on this method.  By reducing water 

usage and promoting soil health, DSR is not only helping farmers to cope with water 

scarcity, but also contributing to the preservation of our planet's most precious 

resource. 

This method is proving beneficial in many ways, as you all know that rice is 

an important food crop, it require d a sufficient amount of water for its cultivation. 

Since additional water is required for cultivation in the transplanting method and 

the shortage of pure drinking water is also a big threat to the world.  

As we all know, the ground water level is continuously falling, so we need to 

save water for our future. Government of India has also emphasized on working with 

themes like per drop more crop, PMKSY  and different types of NGOs are also 

working in this direction to avoid wastage of water.  

Our agricultural scientists have also started work on a wide scale of species 

that give good production in less water under the crop improvement program. 

Despite some initial hurdles, DSR technology has the potential to revolutionize rice 

cultivation in India and contribute to sustainable agricultural practices. So let's 

explore the DSR  technology and its benefits.  

Enjoy Reading. 

Thank you! 

Editor-In-Chief 

Dr. Devraj Singh 
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Agriculture 

Updates 

Agriculture Minister launched SATHI portal 

and mobile app 

Union Agriculture Minister Narendra Singh 

Tomar launched the SATHI (Seed 

Traceability, Authentication and Holistic 

Inventory) portal and mobile app, a 

centralised online system for seed 

traceability, authentication and inventory 

designed.Theme of the portal- óUttam Beejï

Samriddh Kisanô.  
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Mahindraôs FES sold 35,398 tractors in 

April 2023 in India  

 

Agriculture 

Updates 

With a 10 % decline in sales, Mahindra & 

Mahindraôs Farm Equipment Sector (FES), 

part of the Mahindra Group, sold 35,398 

tractors in April 2023 in India as compared 

to 39,405 tractors sold in April 2022, the 

tractor manufacturer announced its tractor 

sales numbers for April 2023. 

Total tractor sales ï domestic and exports  

during April 2023 were at 36,405 units, as 

against 40,939 units for the same period last 

year.  
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New Holland Agriculture wins Green Good 

Design Award 

New Holland Agriculture, a global brand of 

agricultural machinery of CNH Industrial, 

has been awarded a 2023 Green Good 

Design Award for its T7 Methane Power 

LNG (Liquefied Natural Gas) prototype 

tractor. According to CNH Industrial, the T7 

LNG system provides four times the fuel 

storage of T6 model, the worldôs first 

commercialised CNG tractor. 

 

Agriculture 

Updates 
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Agriculture 

Updates 

Royal DSM has launched a new fortified 

rice kernel manufacturing line near 

Hyderabad, to support the nutritional needs 

of people across India and the South Asian 

region. The commercial manufacturing 

facility utilises ultra-modern technology and 

the highest-quality production methods to 

create nutritionally fortified rice kernels. The 

plant is ISO 22000: 2018 compliant and 

aims to produce 3,600 tonnes of kernels per 

year. 

Royal DSM launched a new fortified 

rice kernel  
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Agriculture 

Updates 

Bio-Future Campaign  

Indian Sugar Mills Association (ISMA) has 

joined the Bio-Future Campaign launched by 

the Clean Energy Ministerial (CEM) to 

promote sustainable bioenergy 

development and deployment in India. India 

is currently chairing the CEM along with G-

20 and will soon be launching the historic 

Global Biofuels Alliance officially through 

the platform. Due to the efforts of the 

industry, India has been able to reach 10% 

blending in record time and will be crossing 

20% by 2025.  
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Agriculture 

Updates 

Drought resistant chilli variety 

Nuziveedu Seeds has developed new Black 

thrips tolerant chilli hybrid NCH-6889, 

which can tolerate black thrips feeding on 

leaves and fruits. The hybrid has been tested 

for performance in the last two years of 

multi-location trials in AP and other chili-

growing states like MP, Maharashtra, and 

eastern states of India. A big relief will come 

from Black trips to Indian chilli farmers with 

the cultivation of NCH-6889. 
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Sidôs Farm launched 

óButtermilkô 

Sidôs Farm, a premium direct-to-consumer 

(D2C) dairy brand based in Telangana, 

announced the launch of its óButtermilkô in a 

whole new convenient packaging, as a 

wholesome and refreshing option for 

consumers during the upcoming summer 

season. Packed in 200 ml recyclable food-

grade disposable cups, the Buttermilk is 

priced at Rs. 20. 

 

Agriculture 

Updates 
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Mahindra to introduce ñOJAò 

Mahindra Tractor, part of the company's Farm 

Equipment Sector, has named its future-

ready range of tractors OJA. It has been 

developed through close cooperation between 

the engineering teams of Mitsubishi 

Mahindra Agriculture Machinery, Japan 

and Mahindra Research Valley, India the 

R&D centre for Mahindraôs Auto & Farm 

sector. 

 

Agriculture 

Updates 
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Animal Pandemic Preparedness 

Initiative  

Union Minister of Fisheries Shri 

Parshottam Rupala will be launching the 

ñAnimal Pandemic Preparedness 

Initiative (APPI)ò as well as the World 

Bank funded Animal Health System 

Support for One Health (AHSSOH) 

project under the aegis of National One 

Health Mission at India Habitat Center, 

New Delhi. 

 

Agriculture 

Updates 
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Agriculture 

Updates 

Cumbum grapes of Tamil Nadu 

get GI tag 

The famous Cumbum Panneer Thratchai or 

Cumbum grapes from Tamil Nadu have 

granted the Geographical Indication (GI) tag. 

The Cumbum valley in Tamil Nadu is 

popularly known as the óGrapes City of 

South Indiaô and is known for cultivating the 

Panneer Thratchai or Muscat Hamburg 

variety, which constitutes around 85% of the 

grape-growing regions in Tamil Nadu. 
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Direct Seeded Rice (DSR) is not your grandmother's rice. 

DSR is revolutionizing the way rice is grown offering a 

modern and sustainable approach to rice cultivation that is 

gaining popularity among farmers and researchers 

around the world. With its environmental benefits and 

potential for higher profits, DSR is a game-changer in the 

world of rice farming. So, what exactly is DSR, and why is it 

causing such a stir in the agriculture industry? Let's take a 

closer look. 

What is DSR technology? 

DSR (Direct Seeded Rice) technology is an innovative 

method of rice cultivation that involves sowing pre-

germinated seeds directly into the field, eliminating the 

need for transplanting rice seedlings. This technology is 

gaining popularity as it offers several benefits over traditional 

methods of rice cultivation. 

 DSR is particularly suitable for rainfed rice cultivation. 

To promote DSR technology, the government has launched 

several initiatives and programs to educate farmers on the 

benefits of this method and provide them with technical 

support. Despite some initial hurdles, DSR technology has 

the potential to revolutionize rice cultivation in India and 

contribute to sustainable agricultural practices. 
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Need of DSR 

Groundwater is a critical resource for agriculture, 

especially in regions where water availability is limited. 

However, traditional rice cultivation methods can lead to 

excessive groundwater use and depletion. In recent years, 

direct seeded rice (DSR) has emerged as a more sustainable 

alternative, offering a way to conserve groundwater 

resources while maintaining high yields. 

  By reducing water usage and promoting soil health, 

DSR is not only helping farmers to cope with water scarcity, 

but also contributing to the preservation of our planet's most 

precious resource.  

 According to a study published in the Journal of 

Hydrology, rice cultivation accounts for approximately 

30-40% of total groundwater use in India, making it one 

of the largest consumers of groundwater resources in the 

country.  

 In the Indo-Gangetic Plain, which is the largest rice-

producing region in South Asia, groundwater levels have 

declined by an average of 33 cm per year over the last 

decade. 
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Benefits of Direct Seeded Rice Technology 

This innovative method of rice cultivation offers several 

benefits over traditional methods of cultivation. Here, I will 

discuss the benefits of Direct Seeded Rice Technology in 

point: 

Higher Yields 

DSR technology has been shown to produce higher yields 

compared to traditional methods of rice cultivation. 
  

Faster Crop Establishment 

Direct Seeded Rice technology allows for faster crop 

establishment, resulting in earlier and faster growth of rice 

plants. 

  

Reduced Labor Costs 

DSR technology eliminates the need for manual transplanting, 

significantly reducing labor costs associated with traditional 

rice cultivation methods. 

  

Improved Water Use Efficiency 

DSR technology has the potential to improve water use 

efficiency by reducing water requirements for rice cultivation. 
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Lower Weed Incidence 

DSR technology helps to reduce weed incidence as compared 

to transplanting, reducing the need for expensive and time-

consuming weed management. 

  

Environmentally Friendly 

DSR technology is environmentally friendly, as it reduces the 

use of chemicals and other inputs associated with traditional 

methods of rice cultivation. 

  

Improved Soil Health 

DSR technology helps to improve soil health by reducing soil 

compaction and promoting microbial activity. 

  

Better Crop Health 

DSR technology promotes better crop health by reducing plant 

stress and reducing the incidence of pests and diseases. 
  

Better Nutrient Management 

 Direct Seeded Rice technology allows for better nutrient 

management, as the application of fertilizers can be timed 

more precisely. 

  

Increased Profitability 

By reducing labor costs, improving yields, and reducing the 

need for inputs, Direct Seeded Rice technology can increase 

the profitability of rice cultivation. 
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DSR can save 

water up to  35-40% 

Reduce production 

costs by up to  

35-40% 

Direct-seeding can lead to 

up to 50% lower 

greenhouse gas emissions  

Transplanted Rice 

 
Compared to 
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Challenges and Limitations of Direct Seeded 

Rice Technology 

While this method of rice cultivation offers several benefits, it 

also faces several challenges and limitations.  

 

 Weed Management 

Direct Seeded Rice Technology faces significant challenges in 

weed management, as weeds compete with rice plants for nutrients, 

sunlight, and water. Managing weeds in DSR crops can be 

particularly challenging, as the seedlings have not yet established a 

strong root system. 

 

 

 Seedling Mortality 

DSR technology can be prone to seedling mortality, particularly if 

the seedlings are not planted at the correct depth or if they are 

exposed to unfavorable environmental conditions, such as high 

temperatures, drought, or flooding. 

 

 

 Soil Moisture Management 

This Technology requires careful soil moisture management, as 

pre-germinated seeds can be particularly sensitive to dry or 

flooded conditions. Maintaining optimal soil moisture levels can 

be challenging, particularly in rainfed areas with erratic rainfall 

patterns. 
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 Inadequate Infrastructure 

Lack of adequate infrastructure, such as irrigation systems and 

drainage channels, can limit the adoption of DSR technology. 

Without access to irrigation, DSR crops may suffer from water 

stress, reducing yields and quality. 

 

 

 Pest and Disease Management 

DSR technology can be vulnerable to pest and disease outbreaks, 

particularly in the absence of effective pest and disease 

management practices.  

 

 

 Lack of Quality Seeds 

Availability of quality seeds is a significant limitation for the 

adoption of DSR technology. Pre-germinated seeds need to be of 

high quality to ensure good germination rates and vigorous 

seedling growth. 

 

 

 Farmer Education and Awareness 

Farmer education and awareness about DSR technology is a 

significant challenge. Many farmers are not aware of the benefits 

of DSR technology, and they may not have the technical 

knowledge to adopt this method effectively. 
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NFSM was launched by the Government of India in 2007 to increase the 

production of rice, wheat, and pulses in the country. NFSM has been 

promoting DSR cultivation since 2010 by providing financial assistance 

to farmers for seed purchase, machinery, and other inputs. 

1 - National Food Security Mission (NFSM) 

 

 

The PMFBY is a crop insurance scheme launched by the Government of 

India to provide financial support to farmers in case of crop loss due to 

natural calamities or other reasons. The scheme covers DSR crops, which 

encourages farmers to adopt this technology without fear of losing their 

investment. 

3. Pradhan Mantri Fasal Bima Yojana (PMFBY) 

 

 

The government of India provides various subsidies and incentives to 

farmers for the adoption of DSR technology. For instance, farmers can 

avail of subsidies for the purchase of seed drills, weeders, and other 

machinery required for DSR cultivation. 

2. Subsidies and Incentives 

Role of government policies in 

promoting Direct Seeded Rice 

cultivation  

The government of India has played a crucial role in 

promoting DSR cultivation in the country through various 

policies and initiatives.  
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NRRI is a premier research institute in India that focuses on the 

development and dissemination of improved rice cultivation 

technologies. NRRI has developed several high-yielding DSR rice 

varieties suitable for various agro-climatic regions in the country. 

4. National Rice Research Institute (NRRI) 

These policies have not only provided financial assistance to 

farmers but have also created awareness about the benefits of 

DSR technology and encouraged research and development 

in this field. The government's continued support will be 

crucial in promoting sustainable and eco-friendly rice 

cultivation methods in the country. 

 

 

Direct Seeded Rice can mature 

up to 10 days earlier than 

transplanted rice 

DSR can reduce labour 

requirements by up to 
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Role of Private Players in 

promoting DSR  

Private sector companies are playing a crucial role in 

developing Direct Seeded Rice (DSR) in India. Companies 

like Savannah Seeds, Corteva and Bayer are actively 

involved in promoting and supporting DSR cultivation. 

These companies are solving farmers' problems by 

providing them with technical support, training, and 

inputs required for DSR cultivation, such as seed 

treatment, fertilizer management, and weed 

management. These companies are also developing high-

yielding DSR hybrids that can withstand different 

environmental conditions and deliver high yields, thereby 

helping farmers to increase their productivity and income. 

 They are also investing heavily in research and 

development to develop new and improved DSR 

hybrids that can help farmers to increase their yield and 

income further. Private sector involvement is essential to 

increase the adoption of DSR cultivation, as it can help to 

improve the productivity and sustainability of rice 

cultivation in the country. 
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Savannah Seeds' FullPageÊ Rice Cropping Solution is aimed 

at developing high-yielding DSR hybrids that can help farmers 

to improve their rice productivity.  

 FullPageÊ Rice Cropping Solution is an integration of 

SmartRice
È 

genetics, SQUADÊ new generation seed 

treatment & herbicide tolerant breeding trait.   

  

 About Savannah Seedsõ  

 - Rice Cropping Solution  

  

  

FullPage
Ê 

technology offers complete broad-spectrum 

effective weed control (grasses, sedges & broad leaves),  

SQUAD
Ê
 treatment provides protection against initial 

biotic stresses & improve mechanized sowing efficiency 

with better flowability of seed.  

SmartRice
È 

genetics is suitable for higher plant 

population in DSR. Effective weed management, 

optimum plant population & crop safety leads to higher 

productivity. 
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Future prospect of Direct Seeded Rice 

Technology in India 

× Increased adoption of DSR technology: DSR 

cultivation has already gained momentum in several 

states of India, including Punjab, Haryana, Uttar 

Pradesh, Bihar, and West Bengal. With the continued 

support of government policies, research and 

development, and awareness campaigns, the adoption of 

DSR technology is expected to increase in other states as 

well. 

× Development of improved varieties: Research 

institutions in India are continually working towards 

developing improved DSR rice varieties that are suitable 

for various agro-climatic conditions. The development 

of drought-tolerant and pest-resistant DSR rice varieties 

is expected to further increase the adoption of this 

technology. 

× Mechanization: The use of machinery for DSR 

cultivation, such as seed drills and weeders, has 

increased in recent years. The availability of low-cost 

and efficient machinery is expected to further increase 

the adoption of DSR technology, especially among small 

and marginal farmers. 
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× Climate change adaptation: Climate change is a 

significant challenge for rice cultivation in India. DSR 

technology has been found to be more resilient to 

climate change, as it requires less water and can 

tolerate waterlogging and drought conditions. The 

adoption of DSR technology is, therefore, expected to 

increase in the coming years as a climate change 

adaptation strategy. 

In conclusion, the future prospects of Direct Seeded Rice 

technology in India are promising. The continued 

support of government policies, research and 

development, and awareness campaigns is expected to 

increase the adoption of DSR technology in the 

country. The development of improved DSR rice 

varieties, mechanization, climate change adaptation, 

market potential, and government support are all factors 

that are likely to contribute to the growth of DSR 

cultivation in India. 

May, 2023/ Page | 32 Timesofagriculture.in 



 

 May, 2023/ Page | 33 
Timesofagriculture.in 

March, 2023/ Page | 9 Timesofagriculture.in 

Monthly Agriculture E-Magazine 

Times of Agriculture 

Get regular updates from times 

of agriculture magazine 

through WhatsApp 

SUBSCRIBE 

Click here to join 

Whatsapp group 

https://chat.whatsapp.com/KSikc3w6L7LKBBE6hzxmya
https://chat.whatsapp.com/KSikc3w6L7LKBBE6hzxmya


 

 May, 2023/ Page | 34 
Timesofagriculture.in 

 

 About Author   &Χ? 

Dr. Navpreet Kaur*  
Assistant Professor 

Department of Zoology, DAV 

University, Jalandhar, Punjab 

Dr. Onkar Singh Brraich  
Assistant Professor  

Department of Zoology and 

Environmental Sciences, Punjabi 

University, Patiala, Punjab 

STATUS OF INDIA AND FUTURE 
PROSPECTS 

ORNAMENTAL FISH CULTURE, LOW 
INVESTMENT AND GOOD   INCOME SOURCE 

 
ood fishes are primarily marketed 

on the basis of muscle tissue, but 

ornamental fishes (non-food 

fishes) are sold according to number, 

quality in coloration, size, health status, 

absence of injury and even sex ratio also 

matters. Fish that do not meet these 

criteria are commonly discarded. So, 

these factors should keep in mind before 

starting ornamental fish culture. 

Ornamental fishes are grown and kept 

for display in homes or public aquariums 

as well as in 

ornamental garden 

ponds. Keeping ornamental fishes as 

pets in home aquariums as garden pools 

gives relaxation of mind, particularly 

when we feel tired or depressed. Also, it 

is a potential source of income 

generation for the farmers and 

housewives at low investment. 

Ornamental fishes are beautiful 

attractive colorful fishes of various 

characteristics reared in a confined 

aquatic ecosystem. Some common 

ornamental popular fishes are gold fish, 

zebra fish, discus, oscar, guppy, platy, 

koi carp and angel fish. Although, US 

(United States) is the leading producers 

of ornamental fish trade, but European 

countries as whole producing worldôs 

ornamental fish market. Literature cited 

from various reputed published research 

papers clearly indicated that Indiaôs 

position is very down in global 

ornamental fish trade as compared to 

Singapore (19.8%), Japan (7.4%), 

Indonesia (5.3%), Malaysia (7.3%), 

Thailand (3.9%), Srilanka ( 2.9%), 

Philippine (2.9%), Hong Kong (1.9%) 

and China (0.3%). Indiaôs contribution 

to global 

ornamental fish 

trade is negligible 

standing at 1.6 

million US$ and 

ranking at 31
st
 in the 

world. Indiaôs share 

in world market varies from 0.12-

1.16 during 1991-2009 and India gain 

highest market share of 1.16% during 

the year 2007 (US$ 1.06 million). 

 Although, the agro-climatic 

conditions of all the states of the India 

are suitable for ornamental fish 

breeding; sufficient breeding units are 

also available in the country but this type 

of fish culture is much popular in few 

states of India. Our Punjab state is also 

lacking in ornamental fish production. 

There are 26 MPEDA (Marine product 

export development authority) registered 

exporters in India recently reported on 

14.02.2023 in directory prepared by 

MPEDA, Kochi and listed exporters are 

from Kolkata, Chennai, Mumbai and 

Kochi. Other states of India are taking 

interest to promote ornamental fish 

culture but not any exporter has been 

reported yet from the Punjab. Similarly, 

there are 212 MPEDA, authorized 

breeding units in India, out of which 

Kerala having 126, Tamil Nadu 44, 

Madhya Pradesh 11, Himachal Pradesh 

10, West Bengal 8, Maharashtra 7, 

Rajasthan 4, Karnataka 2 but not any 

breeding unit reported in Punjab. 

Although, Government of Punjab is 

F 
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providing subsidies, experts in the 

universities and fisheries officers in 

every state is available for the culture of 

ornamental fishes but yet not achieved 

much success in this field. So, there is 

need to pay attention toward Punjab 

farmers to guide them and motivate for 

culturing ornamental fishes, so that our 

state and country can also contribute 

much share in worldôs ornamental fish 

trade. Out of 250 indigenous ornamental 

fish species, 155 fish species are being 

regularly exported to other countries. 

More than 100 species are traded in 

domestic market, among which 35-40 

species of freshwater fishes dominate the 

market. Success of these fish species 

relies on excellent nutrition, stress free 

environment as well as water quality 

maintenance despite the heavy feeding. 

 Many states such as Kolkata, 

Chennai and Mumbai are key producing 

states for ornamental fish production and 

trade, while others states of India also 

started showing interest and slowly 

popularizing; farmers of ornamental fish 

culture with the assistance of many 

central institutes and various fisheries 

colleges of India via taking training and 

demonstration from the experts. 

Recently, organizations like national 

fisheries development board (NFDB), 

national cooperative development 

cooperation (NCDC), marine product 

export development authority (MPEDA) 

and national bank of agricultural and 

rural development (NABARD) playing a 

major role and supporting enterprises in 

ornamental fish culture and trade. ICAR 

has incorporated the production of 

quality ornamental seeds of both 

freshwater and marine through national 

seed project. 

 Currently, as per the data given 

by MPEDA represents, although there 

are total 212 breeding units for 

ornamental fishes have been established 

in the country, but their large scale 

production is not begin yet. So, 

government authorities and institutes 

should pay attention to set up large scale 

facilities and provide training as well as 

assistance to the breeders, so that more 

indigenous ornamental fish species can 

be produced as well as export from 

India. 

ƴƴƴ

 

ushroom cultivation is 

considered as an alternate 

source of income generation 

which is helpful in the raising of human 

index of rural family by availing quality 

protein in their daily diets. Indoor 

cultivation is low cost, labour-intensive, 

profitable, and suitable for rural areas as 

it can provide employment for small 

farmers, unemployed youth, women, 

retirees and even 

military personnel. 

Commercial 

cultivation of 

mushroom might 

prove as a step to 

meet nutritional 

and medicinal 

needs, to reduce 

malnutrition and 

to upgrade 

livelihood status of rural 

poor. A kilogram of mushrooms is 

consumed per capita in other countries, 

while India consumes less than 50 

grams. In addition to its taste, texture, 

nutritive value, and medicinal properties, 

mushrooms are considered a novel food 

item. Yet many Indians do not know 

what a mushroom is and, if they do, they 

are confused about whether it is a 

vegetable or a non-vegetable. Therefore, 

there is need to popularize the value of 

mushroom by advertise, literatures, 

posters and demonstration may be highly 

helpful to aware the people and 

mushroom the consumers. 

Mushroom cultivation  
 Mushroom seed also known as 

'spawn' has become a most essential 

input and key driver in mushroom 

cultivation. Mushroom spawn 

technology is a low-cost enterprise 

which cans double the farmers income 

within 5-15 days depends on the variety 

of mushroom. Majority of the 

commercial spawn is being supplied by 

the private units and the contribution of 

public sector organizations in spawn 

supply is only 10%. Mushroom crop 

production is the second step to go 

forward for mushroom farming of any of 

the mushroom suiting to the agro-

climatic conditions. A variety of edible 

mushrooms are available in India, out of 

which four types are grown 

commercially, namely the button 

mushroom (Agaricus sp. ), oyster 

mushroom (Pleurotus sp. ), and paddy 

straw mushroom (Volvariellavolvacea). 

In the Indian and international market, 

button mushrooms (Agaricus bisporus) 

are the most popular variety. Besides 

being grown for domestic consumption, 

it is also exported. At the global level, it 

ranked first for consumption and 

exports. M 
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To produce this mushroom with 

high-quality, it needs a sophisticated 

infrastructure. Both temperate and 

subtropical climates can grow oyster 

mushrooms. It is best suitable for rural 

regions and is widely used by the 

women of self-help groups in India on a 

small to medium scale. It can play a 

significant role in self-employment. A 

variety of agricultural wastes are used in 

its growth. The four most widely 

consumed oyster mushroom species are 

P. sajor-caju, P. flordia, P. ostreatus, 

and P. flabellatus. The same places that 

are good for button mushrooms are good 

for growing this species. This mushroom 

makes post-harvest processing simple, 

especially dehydration/sun drying and 

value addition. Paddy straw mushrooms 

are another type of fungus grown in 

South and East Asian nations.  Odisha is 

the state that cultivates this mushroom 

the most extensively in India, and it can 

be found there everywhere. This 

mushroom has a very short cropping 

cycle and a reputation for having good 

taste and test. Purely an Indian fungus, 

the milky mushroom thrives in tropical 

climates. Currently, Tamil Nadu, Andhra 

Pradesh, and Karnataka are states in 

South India where this fungus is 

commercially grown. Its manufacture 

recently began in North India. For the 

production of the aforementioned 

numerous types of mushrooms, paddy 

straw, wheat, soybeans, cotton wastes, 

coffee wastes, water hyacinth, tree saw 

dust, sugar cane bagasse, wild grasses, 

and various kinds of refuse and 

lignocellulosic wastes are needed. These 

substrates offer a lot of untapped 

potential that can be used to create very 

nutrient-dense food in a shorter amount 

of time per unit area. 

Post -harvest handling  
Technologies for processing 

and adding value to mushrooms have a 

huge potential to disrupt the global 

industry. Since fresh mushrooms are 

highly perishable, processing is required 

to increase their shelf life for usage 

during the off-season. This can be done 

by implementing the proper post-harvest 

technologies to transform extra 

mushrooms into brand-new goods with 

enhanced value. The main post-harvest 

losses are loss of texture, development 

of off flavours, discoloration, moisture 

loss, and microbial contamination. These 

losses lead to poor marketable quality 

and limit the trade of fresh mushrooms. 

To meet the food needs of the rising 

population from the declining land in the 

current changing susceptible climate 

environment, post-harvest technology 

development therefore demands 

scientific ability, creative concepts, and 

commercial entrepreneurship in an 

integrated manner. Currently, farmers 

sell their produce locally without 

processing it, which results in low prices 

during market gluts. However, if they 

process their produce locally and add 

value to it, they may be able to increase 

employment and income in rural 

regions. The potential value-added 

goods can be created by either 

dehydrating freshly harvested 

mushrooms into dehydrated form and 

then producing soup powder, biscuit, 

nuggets, and RTE, or by transforming 

freshly harvested mushrooms into 

ketchup, murabba, candy, chips, and 

pickles. 

Economic potential  
Due to growing demand for 

mushrooms and their relevance in 

nutrition, mushrooms have become a 

crop of national and international 

significance. More than 100 nations 

currently engage in mushroom growing, 

and annual production growth is 

between 6 and 7 percent. Mushroom 

farming has become a highly automated 

and mechanized high-tech sector in a 

select few wealthy nations of Europe 

and America. In terms of mushroom 

production, consumption, and exports, 

China leads the world, followed by the 

United States and the Netherlands. The 

Indian subcontinent is renowned around 

the world for its varied agro-climatic 

zones and a variety of habitats that 

support a high biodiversity of 

mushrooms. Currently, 0.13 million 

tonnes of mushrooms are produced in 

India overall. However, this contribution 

represents less than 1% of the world's 

mushroom crop. The mushroom industry 

in India experienced average annual 

growth of 4.3% from 2010 to 2017. 

Himachal Pradesh is the top-producing 

state of commercial mushrooms and is 

referred to as the mushroom kingdom. 

Major producers of mushrooms include 

Punjab, Uttarakhand, Haryana, Uttar 

Pradesh, Odisha, West Bengal, and 

Tamil Nadu. Many commercial 

mushroom producing facilities have 

been created by Indian businesspeople 

and farmers during the past ten years. 

Promotion strategies and 

scope  
Producing fresh mushrooms 

and their spawn involves both 

government and non-government 

organizations. Since mushrooms need a 

cool environment to thrive, they are 

primarily grown on hills in India; 

however, with the help of contemporary 

cultivation technologies, they are now 

grown in regulated environments. To 

export and take advantage of the 

mushroom's increasing potential, the 

Indian government has collaborated with 

state governments, agricultural 

universities, and ICAR institutions. In 

terms of research and outreach initiatives 

using mushrooms, the National Centre 

for Mushroom Research in Solan, 

Himachal Pradesh, is a key institution. 

This institute hosts trials on farms, 

exhibitions, and mushroom mela in 

addition to serving as a training and 

capacity building facility. In several 

agricultural universities, the ICAR-

AICRP on mushroom running has 

played a significant role in the training 

of entrepreneurs that has led to the 

establishment of good mushroom farms. 

Compost is provided to mushroom 

producers across many Indian districts 

by the Indo-Dutch Mushroom Project, 

Palampur, which operates under the 

auspices of the state Directorate of 

Horticulture. In addition to handling the 

processing, storage, and distribution of 

equipment used in the mushroom 

industry, the National Agricultural 

Cooperative Marketing Federation of 

India (NAFED) is also active in 

promoting and creating market strategies 

in the mushroom industry. Refinancing 

support for credit linked capital subsidy 

schemes is provided by the National 

Bank for Agriculture and Rural 

Development (NABARD), the supreme 

entity in India responsible for regulating 

regional rural and apex cooperative 

banks. It facilitates the flow of loans for 

the advancement of key activities in the 

mushroom agribusiness. 

 

ƴƴƴ



 

 May, 2023/ Page | 37 
Timesofagriculture.in 

 

 About Author    &Χ? 

 

Satvaan Singh* 

Vishal Srivastava 
Ph.D. Scholar 

Department of Floriculture and 

Landscape Architecture, 

College of Horticulture, 

SVPUAT, Uttar Pradesh, India 

 

hrysanthemums are beautiful 

flowers that have been 

cultivated for their ornamental 

value for thousands of years. However, 

what many people do not know is that 

chrysanthemums have also been used for 

medicinal purposes in traditional 

Chinese and Japanese medicine for 

centuries. The flower is believed to have 

a cooling and soothing effect on the 

body and is used to treat various 

ailments, ranging from headaches to 

high blood pressure. In this article, we 

will explore the role of chrysanthemums 

in traditional medicine and herbal 

remedies. 

History  of chrysanthemums in 

t raditional medicine:  

Chrysanthemums have been 

used in traditional medicine for over 

2,000 years in China. In traditional 

Chinese medicine, chrysanthemum 

flowers are believed to have cooling 

properties that can help to clear heat and 

toxins from the body. The flowers are 

often brewed into tea, which is used to 

treat a range of ailments, including 

headaches, fever, sore throat, and 

respiratory infections. Chrysanthemum 

tea is also believed to be beneficial for 

the eyes, and is often used to treat dry 

eyes, blurred vision, and other eye 

conditions. 

In Japan, chrysanthemum 

flowers have been used in herbal 

medicine for over 1,500 years. In 

Japanese medicine, chrysanthemums are 

believed to have a calming effect on the 

mind and body, and are often used to 

treat anxiety, stress, and insomnia. 

Chrysanthemum tea is also used to treat 

colds, flu, and other respiratory 

infections. 

Chemical components of chrysa -

nthemums:  

Chrysanthemums contain a 

range of chemical compounds that are 

believed to be responsible for their 

medicinal properties. These compounds 

include flavonoids, phenolic acids, and 

terpenoids. Flavonoids are powerful 

antioxidants that can help to protect the 

body from free radical damage, while 

phenolic acids have anti-inflammatory 

properties that can help to reduce 

inflammation in the body. Terpenoids 

are believed to have a range of medicinal 

properties, including antiviral, 

antibacterial, and anti-inflammatory 

effects. 

Health benefits of 

chrysanthemums:  

Chrysanthemum flowers are 

believed to have a range of health 

benefits, including: 

Reducing inflammation:  Chrysa-

nthemum flowers contain phenolic acids 

that have anti-inflammatory properties, 

which can help to reduce inflammation 

in the body. 

Reducing anxiety and stress: 

Chrysanthemum flowers are believed to 

have a calming effect on the mind and 

body, which can help to reduce anxiety 

and stress. 

Improving eye health:  Chrysanthe-

mum tea is believed to be beneficial for 

the eyes, and can help to treat dry eyes, 

blurred vision, and other eye conditions. 

Reducing headaches:  Chrysanthe-

mum tea is often used to treat headaches, 

particularly those that are caused by 

stress or tension. 

Lowering blood pressure:  Chrysa-

nthemum tea is believed to have a 

hypotensive effect, which means that it 

can help to lower blood pressure. 

Conclusion:   
Chrysanthemums have been 

used for medicinal purposes in 

traditional Chinese and Japanese 

medicine for centuries. The flower is 

believed to have a cooling and soothing 

effect on the body and is used to treat 

various ailments, ranging from 

headaches to high blood pressure. 

Chrysanthemums contain a range of 

chemical compounds that are believed to 

be responsible for their medicinal 

properties, including flavonoids, 

phenolic acids, and terpenoids. 

Chrysanthemum flowers are believed to 

have a range of health benefits, 

including reducing inflammation, 

anxiety, and stress, improving eye 

health, reducing headaches, and 

lowering blood pressure. 
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THE ULTIMATE GUIDE TO GROWING YOUR  
OWN PAPAYAS 

 

apaya is a tropical fruit crop that 

is widely grown for its sweet and 

juicy flesh. It is native to Central 

America but is now grown in many 

tropical and subtropical regions around 

the world. Papaya is not only a delicious 

fruit but also a valuable source of 

vitamins, minerals, and antioxidants. In 

this article, we will discuss the 

cultivation of papaya, including its 

history, botany, cultivation practices, 

pests and diseases, and post-harvest 

management. 

Cultivation practices  

Climate and soil requirements:   

Papaya is a tropical fruit crop 

that requires warm temperatures and 

plenty of sunshine. It grows best in areas 

with a temperature range of 20 to 30 

degrees Celsius and a rainfall of 1200 to 

4000 mm per year. Papaya prefers well-

drained, fertile soils with a pH range of 

6.0 to 6.5. The soil should be rich in 

organic matter and should have good 

water-holding capacity. 

Propagation :  

Papaya is propagated by seeds 

or vegetatively through stem cuttings, 

air-layering, or tissue culture. Seed 

propagation is the most common method 

and is relatively easy and inexpensive. 

Seeds should be sown in a nursery bed 

or in individual containers filled with a 

soil mixture of sand, vermiculite, and 

compost. The seedlings 

are transplanted to the 

field when they are about 3 to 4 

months old. 

Spacing and p lanting : 

Papaya trees should be planted 

in rows with a spacing of 2.5 to 3 meters 

between rows and 2 to 2.5 meters 

between plants. The planting hole should 

be about 50 cm deep and 50 cm wide, 

and should be filled with a soil mixture 

of sand, compost, and topsoil. The 

seedlings are planted at the same depth 

as they were in the nursery bed, and the 

soil around the plant is firmly pressed to 

eliminate air pockets. 

Fertilizer and irrigation :  

Papaya trees require regular 

fertilization to maintain healthy growth 

and fruit production. A balanced 

fertilizer containing nitrogen, 

phosphorus, and potassium should be 

applied at regular intervals throughout 

the growing season. In addition, the 

application of organic fertilizers such as 

compost, manure, or green manure can 

also help improve soil fertility. Papaya 

requires regular irrigation to ensure 

adequate water supply. Irrigation should 

be done at regular intervals during the 

dry season, and the frequency of 

irrigation should be reduced during the 

rainy season. Drip irrigation is the most 

efficient method of irrigation for papaya, 

as it delivers water directly to the root 

zone of the plant. 

Nutritive value of papaya  

Vitamin C - Papaya is a rich source of 

vitamin C, an antioxidant that helps to 

protect cells from damage caused by free 

radicals. A single papaya can provide 

more than 100% of the recommended 

daily intake of vitamin C. 

Vitamin A - Papaya is also a good 

source of vitamin A, which is important 

for maintaining healthy vision, skin, and 

mucous membranes. Vitamin A is also 

an antioxidant and helps to protect cells 

from damage. 

Fiber - Papaya is a good 

source of dietary fiber, 

which helps to promote 

digestive health and 

may also help to 

reduce the risk of 

certain chronic 

diseases such as 

heart disease and 

diabetes.  

Potassium - Papaya is a good source of 

potassium, an important mineral that is 

involved in many bodily functions, 

including regulating blood pressure, 

maintaining fluid balance, and 

supporting muscle and nerve function. 

Folate - Papaya is also a good source of 

folate, a B-vitamin that is important for 

the production of red blood cells and for 

supporting healthy fetal development 

during pregnancy. In addition to these 

key nutrients, papaya also contains small 

amounts of other vitamins and minerals, 

including calcium, iron, and magnesium. 

Papaya also contains a group of enzymes 

called papain and chymopapain, which 

have been shown to have anti-

inflammatory properties and may also 

help to improve digestion. 

Insects pest and diseases  

Papaya fruit fly - The papaya fruit fly 

is a major pest of papaya, causing 

significant economic losses. 

Management strategies include. Cultural 

control measures, such as field sanitation 

and removal of infested fruit. Biological 

control measures, such as the release of 

parasitoids and predators. Chemical 

control measures, such as the use of 

insecticides. 

Papaya mealybug - The papaya 

mealybug is a common pest that can 

cause significant yield losses. 

Management strategies include. Cultural 

control measures, such as the removal of 

infested plant parts and the use of weed 

control. Biological control measures, 

such as the release of parasitoids and 

predators. Chemical control measures, 

such as the use of insecticides. 

Powdery mildew - Powdery mildew 

is a fungal disease that can reduce yield 

and quality. Management strategies 

include. Cultural control measures, such 
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as the use of resistant varieties and 

proper spacing between plants. 

Biological control measures, such as the 

use of microbial control agents. 

Chemical control measures, such as the 

use of fungicides. 

Anthracnose - Anthracnose is a 

fungal disease that can cause fruit rot 

and leaf spot. Management strategies 

include. Cultural control measures, such 

as the removal of infected plant parts 

and proper spacing between plants. 

Biological control measures, such as the 

use of microbial control agents. 

Chemical control measures, such as the 

use of fungicides. 

Conclusion  

Growing papayas can be a 

rewarding and enjoyable experience for 

anyone interested in cultivating their 

own fresh and delicious fruit. With the 

right tools and techniques, papaya 

cultivation can be relatively easy, even 

for beginners. 

By following the steps outlined in this 

guide, you can start your own papaya 

plantation and enjoy a bountiful harvest 

of nutrient-rich, mouthwatering fruits. 

From selecting the right seeds to caring 

for your plants and harvesting your crop, 

each step of the process is crucial for 

ensuring the success of your papaya 

garden. 

Remember to be patient and 

persistent, as growing papayas can take 

time and require regular maintenance. 

However, with the right amount of 

dedication and care, you can enjoy the 

sweet rewards of your hard work and 

enjoy fresh, homegrown papayas all year 

round. So why wait? Start your own 

papaya garden today and experience the 

joy of growing your own food! 

ƴƴƴ

 

ruits and vegetables are important 

component of our diet and they 

serve as a vehicle of nutrients 

like vitamins, sugars, minerals and fiber. 

However, being harvested from farm or 

field they are prone to contain dirt, soil, 

making them unfit for consumption. 

Hence processing interventions are 

necessary to make fruits and vegetables 

free from above mentioned materials. 

Also, to increase their   shelf life as well 

as to prepare a number of value added 

products from them. Food processing 

include process under which any raw 

product of agriculture, dairy, animal 

husbandry, meat, poultry, or fishing is 

transformed through a process 

(involving employee, power, machines 

or money) in such a way that its original 

physical properties undergo a change 

and the transformed product has 

commercial value and is suitable for 

human consumption. The idea of food 

processing started in France 18
th
 century. 

During the Napoleonic War the French 

Government faced the difficulty of 

supplying food to its soldiers. Since, the 

food was often spoilt during transport 

overlong distance. In 1795 the 

Government announced a reward of 

12000 Frances to the inventor who could 

develop a satisfactory method of 

preserving food. This a ward was won 

by M. Nicholas Appert who was the first 

to report the successful preservation of 

food in glass container in 1804. It is also 

known as the father of canning.  In India 

the first fruit and vegetable processing 

factory was established in 1935 at 

Mumbai. A fruit preservation and 

canning institute was established at 

Lucknow in 1949. In 1950 the Central 

Food 

Technological Research was established 

at Mysore.  

Present status and future 

prospects of fruits and 

vegetable preservation in India  

India is the second largest 

production of vegetables in the world. 

During 2018-19 the production of 

horticulture crops was about 314.67 

million tones form an area of 25.87 

million hectare. There is huge 

opportunity unexplored underlying in 

the vegetable and fruit processing in the 

country. Viz. primary processing 

ñcleaning, grading, sorting, cuttingò 

secondary processing ñ pulp, flakes, 

paste, frozen, canned and Tertiary 

processing ñjams, jellies, chips, RTS, 

Nectar, Squash, Syrup etc. Indian 

vegetable processing activity is still 

largely based on primary processing 

which accounts for 80 % of the value 

addition. In spite of a large production 

base, the level of processing is low ñ less 

than 10 %ò approximately 2 % of fruits 

and vegetables are processed. India 

presently produces a very wide range of 

processed vegetables such as vegetable 
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sauces and juices, preserved onions, 

cucumbers, and gherkins, mushrooms 

and green paper in brine, dehydrated 

garlic powder and flakes dried garlic, 

chutneys and pickles. 

Reaso n for increasing demand 

for processed products in India  

a. Less price of fresh product at 

harvesting time, when there is glut in 

market prices drop down drastically 

and farmers didnôt get good return 

from its product. 

b. An increasing trend of vegetable and 

fruit production every year as 

productivity is increasing, hence, the 

surplus produce should be processed 

to reduce post-harvest loss during the 

time of harvesting. 

c. Introduction of the corporate sector 

in vegetable marketing, as well as in 

processing industry. 

d. Increased demand for processed 

products in domestic market as well 

as in global market. 

e. People prefer ready to use (RTU) and 

ready to eat (RTE), processed 

products like, onion and garlic paste. 

f. Rural population is continuously 

decreasing and urban population is 

drastically increasing. 

g. Processed products have more shelf-

life and are less bulky in nature. 

h. More nutritional value per unit 

volume of produce. 

i. Minimally processed salads, 

vegetables and other vegetables that 

have 100% edible portion. 

j. Price of processed products are more 

stable as compared with fresh.  

Challenges for processing in 

Indian condition  

1. In India the value addition is only 8-

10 % compared to 23 % in China, 45 

% in Philippines or 88 % in UK. 

2. Irregular accessibility of good quality 

raw material from a reliable source 

for processing units is main 

challenge.  

3. Non ï availability suitable processing 

varieties is also a limiting factor.  

4. In India the processing is an ancient 

traditional method used for 

processing of fruits and vegetables in 

the forms of pickles, chutneys, jams, 

jellies, etc.  

5. Vegetables undergo a number of 

changes after harvesting and these 

may not be desirable ones.  

6. During  a peak season, there is a local 

glut of produce, due to these post-

harvest loss in terms quality and 

quantity occurs due to;  

a. Lack of transport.  

b. Lack of proper storage facilities.  

c. Poor availability of suitable 

packaging material at cheaper rate.  

d. Lack of local cold storage to store 

the surplus. 

Opportunity for vegetable and 

fruit processing in India  

1. India is the fastest growing 

economy in the world 4
th
 largest 

economy in terms of purchasing 

power capacity. 

2. Proactive government policies with 

attractive fiscal incentives.  

3. Significant investment in world-

class ports, logistics & supply chain 

infrastructure.  

4. Rich demographic divided with high 

focus on skill development, 

availability of skilled manpowerôs.  

5. Good opportunity for world 

investors across the food processing 

supply chain which is currently 

lacking. 

Expected opportunities in the 

processing sector  

a. New technology in vegetable and 

fruit processing, cold storage, refers, 

pack houses and ripening chambers. 

b. New packaging technology for 

enhanced shelf-life retaining taste 

and texture, attractive, easy to handle 

and space-efficient. 

c. Modern storage facilities & logistics. 

d. Energy efficient technologies. 

e. Food testing labs.  

f. New product development in 

beverages viz. flavored muskmelon, 

watermelon juice drinks. 

ƴƴƴ

  

he four types of sunflower oil 

with high linoleic acid (HLSO), 

high oleic acid (HOSO), mid-

oleic acid, and high stearic mixed 

(HSSO) with high oleic acid (HOHSSO) 

can be employed, however, for particular 

uses in both food and industry. 

Compared to high-linoleic oil, the three 

other kinds of sunflower oil are more 

stable. The mid-oleic acid sunflower oil, 

which has a greater oleic acid content 

and a lower amount of linoleic acid than 

standard sunflower oil, is better suited 
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for frying tasks in commercial and 

institutional settings. Also, it works well 

as cooking and salad oil. One of the 

most stable oils for all purposes, 

including institutional and industrial 

frying as well as industrial non-food 

uses, is high-oleic acid sunflower oil, 

which has an oleic acid content of 80% 

or more and very little linoleic acid. 

Why high oleic sunflower oil is 

necessary for human 

consumption  

High oleic sunflower oil is a 

kind of sunflower oil that is rich in oleic 

acid and other monounsaturated fatty 

acids. When compared to other 

vegetable oils that are rich in saturated 

or polyunsaturated fats, it is therefore a 

healthier alternative for human 

consumption. High oleic sunflower oil is 

advantageous for human consumption 

for the following reasons: 

i.  Improved heart health:  High-

oleic sunflower oil contains a lot of 

oleic acid, which has been found to 

enhance heart health by lowering 

blood levels of LDL (bad) cholesterol. 

ii.  Low in saturated fat:  High oleic 

sunflower oil has a low content of 

saturated fat, which has been 

associated with a higher risk of heart 

disease. 

iii.  High smoke point : High oleic 

sunflower oil has a high smoking 

point, making it suitable for use in 

high-heat culinary processes like 

roasting and frying without degrading 

and releasing of toxic substances. 

iv.  Extended shelf life:  High oleic 

sunflower oil has a longer shelf life 

than other vegetable oils because of its 

high oleic acid concentration. It may 

therefore be kept in storage for longer 

periods of time. 

v.  Versatile:  High oleic sunflower oil 

may be used in salad dressings, 

baking, frying and other culinary uses. 

Overall, cooking with and 

consuming high oleic sunflower oil is a 

healthier and more flexible alternative. 

Because of its advantages, it is a wise 

choice for individuals wishing to 

enhance their general health and reduce 

their risk of heart disease. 

Why high oleic sunflower oil is 

needed for industrial use  

Due to its special qualities, 

including stability, oxidative stability, 

and a high smoke point, high oleic 

sunflower oil is also utilized in industry. 

These are some explanations on why 

high oleic sunflower oil is employed in 

industry: 

i.  Resistant to high 

temperatures:  Due to the high 

smoke point of high oleic sunflower 

oil, it can resist high-temperature 

cooking procedures without 

degrading or releasing hazardous 

chemicals. This makes it perfect for 

use in the food sector for high-heat 

procedures like deep-frying, baking 

and roasting. 

ii.  Extended shelf life:  Compared 

to other vegetable oils, high oleic 

sunflower oil has a longer shelf life 

because it has a greater concentration 

of monounsaturated fatty acids, 

which are less likely to oxidise. This 

makes it perfect for usage in the food 

business with long-lasting goods like 

cereal, snacks and baked goods. 

iii.  High oxidative stability:  High 

oleic sunflower oil has a reputation 

for having a high level of oxidative 

stability, making it less susceptible to 

oxidation and rancidity. For the 

creation of creams, lotions and other 

skincare goods, the cosmetics sector 

finds it to be an excellent choice. 

iv.  Low -cost alternative:  High-oleic 

sunflower oil provides a low-cost 

alternative to other oils used in 

industry, including as olive oil or 

avocado oil. 

In general, high oleic sunflower 

oil is a flexible and affordable option for 

industrial uses, and due to its special 

qualities, it is a good choice for the food 

and cosmetic industries. 

The composition of the fatty 

acids is what distinguishes high 

linoleic sunflower oil from high 

oleic sunflower oil  

Sunflower oil with a high 

linoleic content contains a lot of this 

polyunsaturated fatty acid called linoleic 

acid. It normally has a linoleic acid 

content of 69% and an oleic acid content 

of 20%. It is frequently used in the 

culinary sector for frying, baking and 

salad dressings because of its neutral 

flavour. 

On the other side, high oleic 

sunflower oil contains a lot of oleic acid, 

a monounsaturated fatty acid. Typically, 

it has 9% linoleic acid and 82% oleic 

acid. It is perfect for high-heat culinary 

techniques like frying and baking since 

it has a high smoke point. It has a mild, 

nutty flavor and is commonly used in the 

food industry and for industrial 

purposes. 

High linoleic and high oleic 

sunflower oils have different fatty acid 

compositions, which has an impact on 

their health advantages. Sunflower oil 

with a high oleic content is thought to be 

healthier because it has more 

monounsaturated fats and fewer 

polyunsaturated fats, which are more 

likely to oxidise and produce 

inflammation in the body. The high oleic 

acid content of high oleic sunflower oil 

has also been demonstrated to improve 

heart health by lowering blood levels of 

LDL (bad) cholesterol. 

In the end, the decision between 

high linoleic and high oleic sunflower 

oil will rely on your individual 

requirements and tastes. High linoleic 

sunflower oil may be a fantastic 

alternative if you're seeking for a more 

economical frying and cooking solution. 

Yet, if you want a better alternative with 

a greater smoke-free content.ƴ
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esame (Sesamum indicum) in the 

oldest species of cultivated 

oilseed crop, and it has a number 

of health advantages in addition to being 

consumed as a food product (oil and 

edible seeds) sesame is grown for its 

seeds, and the primary use of sesame 

seed is as a source of oil for cooking. It 

also serves as a nutritious food for 

humans and is widely used in bakery and 

confectionary foods. The seeds and oil 

have been known as traditional health 

foods and been used 

in ancient Chinese medicine for a long 

time.  

Nutritional facts:  

Sesame seeds are composed of 

50% lipid and 20% protein contributing 

to one of the most important oil seed 

crops in world. They all are very good 

source of manganese, copper, calcium, 

magnesium, phosphorous vitamin B1, 

zinc and dietary fiber. In addition to 

these important Phyto- nutrients, sesame 

seeds contain two unique substances: 

Sesamin and Sesamolin both of these 

belonging to a group of special & 

beneficial fibers called lignans, and have 

been shown to have a cholesterol 

lowering effects in human. Sesamin has 

also been found to protect the liver from 

oxidative stress and damage. 

The content of sesamin and 

sesamolin in ten commercial virgin and 

roasted sesame oils was in the range of 

444ï1601 mg/100 g oil. In five refined 

sesame oils, sesamin ranged between 

118 and 401 mg/100 g seed and the total 

contents of sesaminol epimers between 5 

and 35 mg/100 g seed (Ali A. Moazzami 

2007).  

Biological activities of sesame 

lignans promoting health 

benefits:  

Sesamin  

This lignin is of the furofuran 

type and has a lot of advantages for 

human health. It has been discovered to 

play a key role in free radical 

scavenging, hypertension, anti-

inflammation, and glucose metabolism. 

The metabolism is aided by sesamin's 

assistance in transporting fatty acids into 

mitochondria for oxidation. 

Additionally, sesamin decreases (LDL) 

low density lipoprotein and increases 

(HDL) high density lipoprotein, as well 

as inhibiting the absorption of 

cholesterol. Sesamin improves fat 

burning, lowers blood cholesterol levels 

and fat storage in the body, preventing 

obesity and atherosclerosis in people. 

Sesamin has anti-inflammatory 

S 

HEALTH BENEFITS OF  
MAJOR LIGNANS OF 
SESAME (Sesamum 
Indicum ) 
SESAMIN & SESAMINOL 

Table 1: Nutritional composition: Whole dried sesame seed, USDA 2019 (U.S. Department of Agriculture) Food Data 

Central 

Nutrients Minerals Vitamins 

Energy (kcal) 573 Calcium 
b 

975 Vit C
 b
  0 

Protein 
a 17.7 Iron

 b
 14.6 Thiamin

 b
 0.791 

Total lipid 
a
  49.7  Magnesium

 b
 351 Riboflavin

 b
 0.247 

As
 a
 4.45 Phosphorous

 b
 629 Niacin

 b
 4.52 

Carbohydrate
 a
 23.4 Potassium 

b
 468 Pantothenic acid 0.05 

Total dietary fiber
 a
 11.8 Sodium 

b
 11 Vit B6

 b
 0.79 

  Zinc 
b
 7.75 Folate

 c
 97 

  Copper
 b
 4.08 Beta-carotene 

c 
5 

  Selenium
 b
 34.4 Vit A

d 
0.25 

    Vit E
b 

0 
a
g/100g edible portion, 

b
mg/100g edible portion, 

c
µg/100g edible portion, 

d
IU /100g edible portion.
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properties that prevent some enzymes 

from producing pro-inflammatory 

mediators. When brain tissues are 

deficient in glucose, sesamin has been 

demonstrated to create ketone bodies. 

When compared to blood pressure-

lowering medications, sesamin and 

vitamin E significantly lower 

hypertension due to sesamin's PUFA 

properties. 

Sesaminol  

Sesaminol was shown to have 

the strongest antioxidative activity of the 

sesame lignans. It has been 

demonstrated that sesaminol has 

synergistic effects that enhance the liver 

and plasma concentrations of Vitamin E, 

hence increasing the availability of 

tocopherols in biological systems. 

Additionally, it was discovered to 

prevent membrane lipid peroxidation 

and oxidative damage to DNA. The 

formation of colonic precancerous 

lesions in vivo was clearly prevented by 

dietary sesaminol glucosides (SGs) in a 

recent study. Therefore, dietary SGs 

could be an effective chemo preventive 

agent for colon cancer. They support 

intracellular calcium levels as well. 

Therefore, sesaminol glycosides may 

promote the survival of neuronal cells by 

reducing inflammatory response, which 

may ultimately stop the development of 

an inflammatory complex of neuronal 

plagues in Alzheimer's disease 

Sesamol  

Sesamol in an effective anti-

oxidant found mainly in roasted sesame 

or in processed sesame oil. Studies have 

shown that sesamol can act as a 

metabolic regulator and possesses 

chemo preventive, antimutagenic, and 

ant hepatotoxic properties. 

Conclusion  

The major functional ingredients 

in sesame are the lignans such as 

sesamin, sesamol, sesaminol and 

sesamolin, which could be extracted 

under appropriate conditions and used as 

food supplements in various 

formulations. It is also a rich source of 

micro and macro nutrients and holds the 

potential to prevent various health 

condition and diseases. So, the seeds can 

be easily incorporated into a normal diet 

at a level that might benefit health as a 

natural antioxidant with wide food 

related applications. 

ƴƴƴ

 

 

illets are frequently referred 

to as super foods, and 

growing them can be 

considered as a strategy for 

sustainable agriculture and a healthy 

environment. Millets are collective 

group of small seeded annual grasses 

that are grown as grain crops, primarily 

on marginal land in dry areas of 

temperate, sub-tropical and tropical 

regions. Millets provide a variety of 

advantages that can address problems 

with food security, farmer 

welfare, and nutrition security. 

One of the earliest 

known meals is millets, a 

small-seeded resilient plant 

that thrives in locations with 

poor soil fertility and moisture 

and may be grown in arid climates or in 

areas that receive rain. Low-fertile, 

tribal, rain-fed, and hilly locations are 

where millets are grown. India is the 

largest producer of millets in the world 

with a share of 41 per cent in 2020. The 

major millets producing states in India 

are Haryana, Uttar Pradesh, 

Chhattisgarh, Gujarat, Rajasthan, 

Madhya Pradesh, Maharashtra, Andhra 

Pradesh, Karnataka, Tamil Nadu, and 

Telangana are some of these regions. 

Currently, together these ten states 

account for around 100 per cent in 

Milletôs production in India. Three states 

namely Rajasthan, Uttar Pradesh and 

Haryana accounts for more than 81 per 

cent share in total millet products. 

Rajasthan contributes half of the total 

millet production in India's total millets 

production. In India, multiple verities of 

millets such as Bajra (Pearl Millets), 

Jowar (Sorghum), Ragi (Finger Millet), 

Canary seeds, Buckwheat and Other 

Cereal. Pearl millet (Bajra) and Sorghum 

(Jowar) constitutes the largest share in 

Indiaôs total production of millets. 

Millets are a suitable crop that 

can withstand India's diverse agro-

climatic conditions due to its numerous 

special characteristics. In light of these 

elements, India has requested that 2023 

be designated as the "International 

Year of Millets" and the year 2018 has 
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already been designated as the National 

Year of Millets. 

Although its importance as a 

super food is acknowledged, millets are 

increasingly seen as "poor person's food" 

in common opinion. In order to increase 

the production and consumption of 

coarse cereals and millet, they must be 

rebranded as "nutri-cereals." 

Jowar (sorghum), Bajra (pearl 

millet), ragi (finger millet), Jhangora 

(barnyard millet), Barri (proso or 

common millet), Kangni (foxtail/ Italian 

millet), Kodra (Kodo millet), etc. are 

among the millets that are often 

produced in India. 

Iron and fibre are abundant in 

barnyard millet. Kuthiravali, Oodhalu, 

Odalu, Kavadapullu, and Sanwa are its 

names in Tamil, Kannada, Telugu, 

Malayalam, and Hindi, respectively. A 

common grain called finger millet is a 

great alternative to cereals and oats. 

Ragi, Ragulu, Kelvaragu, Koovarugu, 

and Mundua are its names in Kannada, 

Telugu, Tamil, Malayalam, and Hindi, 

respectively. Minerals and vitamins are 

abundant in foxtail millet. It goes by the 

names Thinai in Tamil, Kirra in Telugu, 

Thinna in Malayalam, Navane in 

Kannada, and Kangni in Hindi. 

Little millet, known locally as 

Chama in Malayalam, Same in Kannada, 

Samai in Tamil, Sama in Telugu, and 

Kutki in Hindi, is likewise high in iron 

and fibre. Proso Millet is known as Barri 

in Hindi, Panivaragu in Tamil and 

Malayalam, Baragu in Kannada, and 

Varigalu in Telugu. 

High in proteins, pearl millet is 

known as Bajra in Hindi, Sajje in 

Kannada, Sajjalu in Telugu, Kambu in 

Tamil, and Kambam in Malayalam. 

Due to a shift in consumption 

patterns, the conversion of irrigated land 

to rice and wheat farming, the lack of 

millet, low yields, dietary preferences, 

and decreased demand, the area under 

millet production decreased by 60%, to 

14.72 million hectares. This led to a drop 

in the levels of vitamins like A, protein, 

iron, and iodine in mothers and kids, 

which led to malnutrition. 

India is ranked 64th out of 81 

countries on the Global Hunger Index 

(GHI). In terms of child malnutrition, it 

comes in second, underscoring the dire 

situation in which our nation finds itself. 

The Public Distribution System and 

Targeted PDS continue to operate after 

over 50 years of operation. The 

distribution of wheat and rice has 

received all the attention, but millets 

have long been ignored. 

Logo and slogan for 

International Year of Millets 

2023  

Most millets are very nutritious, 

readily digested, non-acid-forming, and 

non-glutinous meals. Low glycaemic 

index (GI) foods are devoid of gluten 

and aid in a slower release of glucose 

over a longer period of time, lowering 

the risk of developing diabetes mellitus. 

Different millets are simple for people 

with celiac disease to include in their 

diets.  
Millets are a great source of 

calcium, iron, zinc, phosphorus, 

magnesium, and potassium, among other 

nutrients. Additionally, it includes 

sizeable levels of nutritional fibre and 

vitamins including niacin, vitamin B6, 

folic acid, and beta-carotene. The 

nervous system can be strengthened by 

having access to a lot of lecithin. Millets 

can therefore aid in overcoming 

malnutrition if they are regularly 

consumed. 

The urgent need to inform 

consumers, producers, participants in the 

value chain, and decision-makers about 

millets' diversity, nutritional benefits, 

and environmental advantages might 

build ties across the food, agricultural, 

and conservation sectors. By introducing 

millet cultivation in regions where 

farmers' misery is apparent, one may 

increase farm revenues by double and 

promote farm diversity. A timely 

strategy to remove farmers from the 

misery in the area is through focused 

programmes with appropriate training 

and capacity-building activities that 

encourage farmers to diversify their 

crops by growing millets instead of 

losing money on them. 

ƴƴƴ

 

 floral preservative is a 

mixture of ingredients 

added to the water of a cut 

floral arrangement to increase the 

postharvest life of flowers and greens. 

Cut flowers benefit from floral 

preservatives which act as flower food 

because once they are harvested, they do 

not have access to nutrients and water 

uptake through their root system. 

Commercial floral preservatives contain 

compounds that provide a food source 

for fresh cut materials (carbohydrates), 
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increase water uptake (acidifying agent), 

and reduce bacterial growth in the 

container (microbiocide). Some floral 

preservative formulations also help to 

improve petal colour over time and 

increase the size of flowers. 

Flowers need to hydrate in a 

preservative solution to replace moisture 

lost during cutting and handling. The 

flowers stand and balance themselves in 

the storage container. Flowers should be 

placed in a cool, ventilated place as they 

drink up the preservative through freshly 

cut stems. The flowers are allowed to sit 

for overnight. This nourishing step 

maximizes solution uptake and enhances 

the life of the flowers. Cut flowers that 

are hydrated after harvest can restore the 

loss in flower turgidity that occurs 

during dry handling of stems in the 

greenhouse and helps to limit water 

deficit stress. Hydration after harvest 

also ensures continued growth and 

development (e.g. petal expansion, 

flower opening) of cut flowers. In 

addition, hydration provides an 

opportunity to control water soluble 

chemical inhibitors of ethylene action 

(e.g. silver thiosulphate) and senescence 

to flowers. Hydrating flowers after 

harvest increases the risk of bacterial 

occlusions into stems, either directly 

from contaminated solutions or by 

continued growth of bacteria in xylem 

conduits during dry shipment. 

When using floral preservatives 

or flower food, it's important to follow 

the instructions carefully and to use the 

recommended amount of solution for the 

volume of water in the vase. Changing 

the water and adding fresh floral 

preservative every few days can also 

help to extend the life of cut flowers. In 

recent years, there have been several 

advancements in the development of 

floral preservatives. 

One area of research has 

focused on the use of natural and organic 

compounds as alternatives to traditional 

chemical preservatives. For example, a 

study in the area of Postharvest Biology 

and Technology found that a solution 

containing aloe vera gel, citric acid, and 

sucrose was an effective preservative for 

cut roses. Other natural compounds such 

as essential oils, plant extracts, and 

sugar-based solutions have also shown 

promise in keeping cut flowers hydrated. 

Another area of research has 

looked at the development of 

preservatives that are tailored to specific 

flower species. For example, a study 

found that a preservative containing 

calcium nitrate and sucrose was effective 

at prolonging the vase life of cut Gerbera 

flowers. 

Additionally, there has been 

research into the use of preservatives 

that are designed to work in conjunction 

with other post-harvest treatments, such 

as cold storage. For instance, a study in 

the Horticulture Research found that a 

preservative solution containing 

benzyladenine and sucrose was effective 

at extending the vase life of cut 

carnations that had been subjected to 

cold storage. 

Overall, there is ongoing research into 

developing more effective and 

sustainable floral preservatives to 

improve the shelf life and quality of cut 

flowers. 

ƴƴƴ

  

t consists of biological processes. It 

refers to food crops that have been 

designed and grown using 

contemporary biotechnology techniques, 

traditional plant breeding, and 

agronomic methods that are nutritionally 

improved and have a larger 

bioavailability to the human population. 

It is also offers a long-term, sustainable, 

and relatively affordable way to give 

more micronutrients. For some particular 

crops, such as rice, wheat, beans, and 

other grains and legumes, it is done. 

Iron, zinc, and vitamin a deficiencies are 

the micronutrients that impact the 

greatest number of people globally and 

are the main focus of biofortification 

research. The Indian Council of 

Agricultural Research (ICAR) has 

launched numerous programmes in a 

variety of crops, including pearl millet, 

wheat, sorghum, rice, and lentils, in 

response to the urgent need for the 

nutritional biofortification of the staples 

(Iron and Zinc). The first iron fortified 

"Dhanshakti" is a crop cultivar that will 

formally debut in India. It is a 

component of the Nutri-Farm Pilot 

Programme launched by the Indian 

government. 

I 

THE WAY TO SECURE NUTRITIONAL SECURITY THROUGH CROPS 
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The  objective of biofortification  

Biofortification works with higher 

concentrations of vitamins and 

minerals or higher amounts of 

protein and better fats and focuses on 

practical solutions to promote public 

health. The objectives of biofortification 

in order to improve nutritional quality 

the followings:- 

1. Quantity and quality of protein 

2. Quantity and quality of oil 

3. The content of vitamins 

4. Micronutrients and minerals content 

5. Other trace elements. 

Biofortification techniques/  

methods:  Three fundamental 

approaches transgenic, conventional, and 

agronomic incorporate, respectively, the 

use of crop breeding, fertilization 

techniques, and biotechnology to 

biofortify critical micronutrients into 

crop plants. The three biofortification 

techniques are listed below: 

i.  Agronomic practices:  

To temporarily improve crops' 

nutritional and physical health; 

agronomic biofortification entails 

physically applying nutrients to the 

plants. The nutritional status of people 

is also improved by consuming these 

meals. Agronomic biofortification is 

simple and inexpensive, but it needs to 

take the environmental impact, 

application method, and nutrient source 

into particular account. These have to 

be used repeatedly throughout each 

crop season, which makes them 

occasionally less cost-effective. The 

quality of wheat, rice, and maize has 

been improved via agronomic 

biofortification rather successfully. 

These are methods farmers employ to 

manage crops, enhance water use, and 

improve the environment. They also 

involve applying organic fertilizers to 

raise the amount of micronutrients in 

the soil. 

ii.  Conventional plant breeding:   

Conventional breeding is the 

biofortification technique that is most 

well-known. It offers an effective, 

inexpensive alternative to agronomic 

and transgenic based methods. The trait 

of interest must possess sufficient 

genotypic variation in order for 

conventional breeding to be effective. 

To improve the number of vitamins and 

minerals in crops, this variation can be 

employed in breeding plans. In 

traditional plant breeding, parent lines 

with high nutrient levels are crossed 

with recipient lines that have desirable 

agronomic features over several 

generations to produce plants that have 

the desired agronomic and nutrient 

traits.   

iii.  Genetic engineering 

modification/  transgenetic 

method:  

The transgenic approach can be 

a viable option when there is little or no 

genetic diversity for the creation of 

biofortified crops diversity in the 

amount of nutrients available in 

different plant types. Incorporating 

genes that raise the bioavailability and 

concentration of micronutrients, as well 

as the presence of anti nutrients that 

limit the bioavailability of nutrients in 

plants can all be done using transgenic 

methods. Successful transgenic 

techniques may be shown in the 

production of high provitamin lysine-

rich maize, high unsaturated fatty acid 

soybeans, high provitamin A Golden 

rice, high provitamin A, and iron-rich 

cassava. In this method DNA is 

injected into an organism's genome 

through genetic engineering to modify 

it, introducing new or different traits 

like disease resistance. Illustrations of 

biofortification a few instances of food 

crops that have been bio-fortified. 

Benefits of biofortification:   

Biofortification main goal is to 

benefit society in a significant way. The 

benefits of biofortification are listed 

below; 

1. Enhancing the bioavailability and 

concentration of nutrients in crops. 

2. Improvement in peoples' general 

health. 

3. It is a sustainable agriculture 

practice that doesn't cost extra for 

consumers. 

4. Crops that have been bio-fortified 

have a better possibility of 

eradicating the malnutrition issue in 

the future. 

5. Biofortification is a practical and 

cost-effective way to deliver 

micronutrients to persons who have 

limited access to different diets and 

other micronutrients. 

6. Biofortification uses non-genetically 

modified techniques like 

conventional breeding and 

transgenic procedures, it is superior 

to genetically modified (GM) crops. 

7. It boosts crop production and makes 

plants more resistant to pests, 

diseases, and droughts. 

8. It aids in the well-being of farmers 

and also has the potential to assist 

Examples of bio -fortification:  

Crops / verities Fortified Nutrients  

Wheat - HI 1633 

HD 3298 

DBW 303 & DDW 48 

Protein, Iron and Zinc 

Protein and Iron 

Protein 

Little millet - CLMV 1  Iron and Zinc 

Groundnut - Girnar 4 & 5  Oleic acid 

Yam - Sri Neelima and DA 340 Iron, Zinc and Anthocyanin 

Rice - CR Dhan 315 Zinc 

Maize - Hybrid 1,2 &3  Lysine and Tryptophan 

Mustard - Pusa mustard 32  Low erucic acid 

Sweet potato, Legumes, Rice, Cassana, beans Iron 

Wheat, Sweet potato, Rice, Maize, beans Zinc 

Cassana, maize, sweet potato Pro vitamin-A carotinoid 

Cassana, sorghum Amino acid and protein 
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the underprivileged. 

9. It is quite affordable once the 

preliminary study is completed. The 

procedure is simple to scale up and 

duplicate. 

10. Biofortification is a sustainable, 

economical solution that can assist 

in resolving this dilemma in a nation 

like India, which has significant 

nutritional challenges. 

11. Numerous research and publications 

indicate that India faces a 

significant problem with under 

nutrition. 

12. Anemia and iron deficiency are 

widespread issues, especially in 

economically disadvantaged areas. 

13. In homes that frequently consume 

foods that are deficient in 

micronutrients and are more prone 

to concealed hunger, biofortification 

is especially beneficial. 

Biofortification challenges:   

Some of challenges faced in 

biofortification are as following: 

1. Biofortification could be difficult if 

rural impoverished people receive the 

right education. However, the 

biofortification method should not 

change the food's flavour or colour. 

Some grains changes colour during 

biofortification and due to this people 

hesitate to accept biofertified food. 

i.e.  Golden rice. 

2. The costs of implement could be an 

initial barrier for people. 

Way forward:  Having a lot of 

variations in the dietary (food) habits of 

across the country with variation in 

geographical regions mean that 

biofortification should be catered to the 

local needs of the population.   

Summary:  

Malnutrition has emerged as 

one of the alarming problems especially 

in under - developed and developing 

world. In India more than one fifth 

population lived in poverty most of the 

farmers. The potential to reduce 

malnutrition on a worldwide scale exists 

with biofortification as a cost-effective 

approach. Studies on biofortification 

have had positive effects on social, 

economic, and environmental issues as 

well as the prevention and management 

of micronutrient deficiencies in 

vulnerable groups, especially women 

and children. 

 

ƴƴƴ

 

lant pathogens exhibit constant 

and major threat to food 

production. Use of fungicides, 

breeding for resistance, and genetic 

manipulation of plant immune 

components have helped to mitigate this 

threat. However, rapid evolution of 

pathogens and their virulence, 

together with appearance of new 

races and biotype contribute to 

severe disease outbreaks. To 

ensure sustainable food supply 

for increasing population, there is 

urgent need of formulating better 

agricultural practices that 

integrate sustainability rather than 

individual practices. Also, these 

tactics should fight climate change 

with minimal soil and environmental 

degradation and the major concern is 

the protection of human health for 

current and future generations. In that 

context, microbial consortium is defined 

as the group of different 

microorganisms that have the ability to 

act together in a community and thereby 

can suppress the growth of plant 

pathogens. Soil microbial 

communities are essential for the 

processes that drive productivity and 

sustainability of the agroecosystem. 

Single strain inoculants are generally 

less effective due to limited competitive 

ability against indigenous microbes that 

are hyperdiverse and changing over 

time with varying environmental 

conditions. These issues can be 

overcome by combining different 

strains in order to cover wide range of 

plant pathogens. Microbial consortia 

exhibit great potential but unfortunately, 

difficult to control. Rhizosphere 

engineering by the concept of microbial 

consortia may offer a reduction in 

agrochemicals use by replacing their 

functions with microbe activity. Soil 

microbes have the potential to be 

engineered to address a variety of soil 

fertility and crop production issues. The 

design of synthetic microbial 

communities (SynComs) can lead a 

better way of biocontrol practices. 

Before the development and use 

of a microbial consortium, the 

compatibility of microorganisms to be 

used for the concerned host plant and 

the effect of co-inoculation of these 

organisms should be studied. Combined 

inoculation of beneficial micro-

organisms generally show increased 

growth and yield characters as well as 

germination, nutrient uptake and less 

occurrence of plant diseases. Thus, 

microbial biopesticides symbolize the 

foremost group of broad range 

biopesticides, which are pest specific 

and useful in disease suppression 

among all the biopesticides using in 

recent time. 

The difference in physical, 

chemical and biological properties of 

P 

AGAINST PLANT PATHOGENS 
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the root-associated soil, compared with 

that of the bulk soil is responsible for 

changes in microbial diversity and 

increased numbers and activity of 

microorganisms in the rhizosphere.  

The mechanisms of plant growth 

stimulation by microbial consortia 

include- 

¶ Enhanced nutrient availability. 

¶ Phytohormone modulation. 

¶ Increased tolerance exerted by 

different microbial players within 

the rhizosphere. 

Plant-growth-promoting 

bacteria (PGPB) and fungi such 

as Trichoderma and Mycorrhizae can be 

very efficiently used as consortia. 

Rhizosphere micro-organisms like 

plant-growth-promoting bacteria 

(PGPB),  arbuscular mycorrhizal 

fungi (AMF) and fungi from the genus 

Trichoderma spp. can establish 

beneficial interactions with plants, 

thereby promoting plant growth and 

development. Rhizosphere 

microorganisms can influence one 

another, and the resulting consortia of 

PGPB + PGPB (nitrogen-fixing 

bacterium such as Rhizobium spp. 

and Pseudomonas fluorescens), AMF + 

PGPB, and Trichoderma + PGPB may 

have synergetic effects on plant growth 

and fitness, providing the plant with 

enhanced benefits to overcome biotic 

and abiotic stress.  

Therefore, a special approach 

for improving the PGPR efficiency is 

the use of mixtures containing different 

genera or species that exerts additive 

effect. Another strategy is to use PGPR 

along with fungicides, integrating 

biological and chemical methods. The 

mutual actions between AMF and 

Bacillus spp. have been reported against 

various biotic stresses. In the absence of 

the pathogen, PGPRs enhance the 

mycorrhizal effect in the plants. Thus, 

there are many evidences indicating the 

combined influence of PGPR along 

with other BCAs that can lead to 

effective management of crop diseases. 

To avoid pathogens initially, the 

material used for planting should be 

free of pathogens. Using microbial 

consortia as a protective layer on seeds 

could be a way of preventing the 

establishment of these pathogenic 

organisms in combination with regular 

spray application.ƴ 

 

n ancient cultures, insects were used 

as medicine, and today, scientists 

are studying and trying to rediscover 

many natural products from insects. 

Insects and insect-derived products are 

used in many parts of the world since 

ancient times as medicinal agents. The 

medicinal uses of insects and other 

arthropods plays an important role to 

treat various maladies and injuries and 

has a long tradition can be effective and 

provide results. Insect as a natural 

product having potential source as a 

medicine that is useful in curing as well 

as giving protection from some major 

diseases such as Bacterial infections, 

HIV and Cancer etc. 

Introduction  

Pest control means management 

or elimination of insects, wildlife, & 

rodents that have become pests of 

humans. In ancient cultures, insects were 

used as medicine, and today, scientists 

are studying and trying to rediscover 

many natural products from insects. 

Insects and insect-derived products are 

I 
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used in many parts of the world since 

ancient times as medicinal agents. 

Honey is applied to treat burns. Honey 

and beeswax combination used for 

several dermatologic disorders, includes 

psoriasis, tinea, pityriasis versicolor, 

atopic dermatitis and diaper dermatitis. 

Royal jelly used to treat postmenopausal 

symptoms. Bee and ant venom have 

reduced the number of swollen joints in 

patients with rheumatoid arthritis. 

Propolis, a hive sealant made by bees, 

has been utilized to cure aphthous 

stomatitis. Cantharidin, a derivative of 

the bodies of blister beetles, has been 

applied to treat warts and molluscum 

contagiosum. Combining insects with 

conventional treatments may provide 

further benefit. The medicinal uses of 

insects and other arthropods plays an 

important role to treat various maladies 

and injuries and has a long tradition can 

be effective and provide results. Insects 

and other arthropods provide ingredients 

that have been a staple of traditional 

medicine for centuries in part of East 

Asia, Africa and South America. 

What is a Plan t Clinic/ Plant 

Health Clinic?  

Plant clinic/ plant health clinic 

is an innovative extension model 

developed by the Centre for Agricultural 

and Biosciences International (CABI) 

where a designated trained plant doctor 

physically visits some common location 

of villages at least twice a month for on 

field detection and diagnostics of the 

plant health problems of the farmers and 

provide sustainable recommendations. 

Through the plant clinics, it is possible 

to address even the minute issues of the 

small and marginal farmers. 

Honey Bee Products Used as 

Medicine  

To treat diseases, such as 

arthritis, rheumatism, pain, cancerous 

tumors and skin diseases Bee venom 

therapy have been used in traditional 

medicine. Bee venom contains a variety 

of peptides including melittin, apamin, 

ado lapin, the mast cell degranulating 

peptide, enzymes (phospolipase-A2), 

and amines like histamine and 

epinephrine and nonpeptide components 

with a variety of pharmaceutical 

properties. For the treatment of cancer 

cells, including renal, lung, liver, 

prostate, mammary gland as well as 

leukemia cells can be targets of bee 

venom peptides such as melittin and 

phospolipase-A2. Recently Moon et al 

reported that bee venom can induce 

apoptosis in cancer cells (in human 

leukemic U937cells) the key regulators 

in bee venom induced apoptosis are Bcl-

2 and caspase-3 through down regulation 

of the ERK and Akt signal pathway. 

Maggot Products  

Maggot therapy is a type of 

biotherapy involves the introduction of 

live, disinfected maggots (fly larvae) 

into the nonhealing skin and soft tissue 

wound(s) of a human or animal for the 

purpose of cleaning out the necrotic 

(dead) tissue within a wound 

(debridement) and disinfection. There is 

evidence that maggot therapy may help 

with wound healing. Maggot therapy 

divided into 3 processes: 

1. Debridement of wounds  

2. Wound healing  

3. Disinfection of wounds. 

Debridement of Wounds  

Application of maggots to the 

wound then cleaning and removal of 

necrotic tissue and debris (eschar) occur 

so that granulation and healing can 

begin. Maggots clean wounds by the 

extra- corporeal production of enzymes 

that digest the debris which the maggots 

then feed upon. Wound Healing: It has 

an immunomodulatory role in the wound 

healing process 8 In particular, 

neutrophils, macrophages, lymphocytes, 

and the complement system respond to 

exposure to the MS. With neutrophils, 

the ES inhibit elastase, the respiratory 

burst, hydrogen peroxide production, 

and migration of these cells. 

Fruit Fly  

Fruit fly is the type of insect 

which can detect one of the treacherous 

diseases which we called ñcancerò. 

Cancer cells exhibit a metabolism that is 

fundamentally altered as compared to 

that of normal cells leading to changes in 

the tumorôs microenvironment, in lipid 

peroxidation activity and to a variety of 

potential intra-and extracellular cancer-

specific markers. Thus, quantitative and 

qualitative variations of metabolites 

provide important information on cell 

condition.  

Table 1: Insects as medicines in different human cultures:  

Common Name Scientific Name Disease Treated 

Locust   Post childbirth anemia, lung 

diseases, e.g, asthma and chronic 

cough 

Pod Borer 

larvae  

Helicoverpa armigera Panacea Stomach Pains 

May Beetle  Melolontha vulgaris Scratches, anemia, rheumatism 

House fly  Musca domestica Eye cysts, baldness 

Cicada  Huechys sanguinea Migraine headache, ear infection 

Red velvet mite  Trombidium 

grandissimum 

Malaria, urogenital disorders, 

paralysis, aphrodisiac 

Cattle tick  Boophilus microplus Chickenpox 

Ground beetle  Scarites spp Suture wounds 

Peanut beetle  Palenmbus 

dermestoides 

Asthma, arthritis, tuberculosis, 

sexual importance 

Ghost moth  Hepialus oblifurcus Fortifier 

Giant Skipper  Aegiale hesperiaris Rheumatism, aphrodisiac 

Palm beetle  Pachymerus nucleorum Earache 

Mud wasps  Synagris spp. and 

Sceliphron spp 

Provide lime to the foetus 

Stingless bee  Trigona spinipes Cough, Acne 
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AGRICULTURAL ROBOTS: 
THE FARMERS OF THE FUTURE 

Ant   

The South American tree ant, 

Pseudomyrmex sp. commonly called as 

the samsum ant has venom which 

possesses many pharmacological effects 

such as reducing inflammation, relieving 

pain, inhibition of tumor growth, 

hepatitis treatment, and liver protection. 

According to Bai, a primary alkaloid 

obtained from fire ant Solenopsis invicta 

exhibits anti angiogenic activity; this 

toxin has the ability to inhibit a series of 

kinases involving in angiogenesis 

mechanism. Polyrachisla mellidens, a 

medicinal ant used in Chinese medicine, 

was confirmed to exert potent analgesic 

and anti-inflammatory actions. Its 

therapeutic efficacy in the treatment of 

various inflammatory disorders had been 

reported. Weak vision was treated with 

ant eggs mixed with an equal amount of 

white flour to make dough. Most of the 

native healers used ants. Ants were put 

into canvas bags and put around the legs 

of paralyzed. 

Termite   

From a serviceable standpoint, 

termites are commonly used insects in 

traditional popular medicine. A total of 

45 termite species belonging to four 

families were recorded as being used by 

human populations, with 43 species used 

in the human diet or for livestock 

feeding and nine species used as a 

therapeutic resource. Different species of 

termites are used to treat various 

diseases that affect humanôs health. For 

e.g., Microkeratomes exiguous used for 

asthma, bronchitis, influenza, whooping 

cough, flu. Nasturtiums macrocephalus 

is used to treat asthma, leakage, 

bronchitis, ócatarrh in the chestô coughs, 

influenza, sore throat, sinusitis and 

tonsillitis. (Table 1)  

Conclusion   

The purpose of the present 

study is to focus on the use of insect as a 

natural product having potential source 

as a medicine that is useful in curing as 

well as giving protection from the 

diseases. Here are the significant recent 

advances in developing insect as 

potential new alternative medicinal 

drugs. This is an exciting and rapidly 

expanding new field since insects are 

hugely variable and have utilized an 

enormous range of natural products to 

cope up the environmental perturbations 

for many years.ƴ 

 

 

 

 

 

 

 

 

 

 

 robot is a mechanical, artificial 

agent and is usually an electro 

mechanical system. It is a 

device that, because of software 

programming, makes complicated tasks 

easy to perform. 

Agriculture robots  

Agricultural Robotics is the 

logical proliferation of automation 

technology into bio-systems such as 

agriculture, forestry, green house, 

horticulture etc. In agriculture, the 

opportunities for robot-enhanced 

productivity are immense and the robots 

are appearing on farms in various guises 

and in increasing numbers. The main 

area of application of robots in 

agriculture today is at the harvesting 

stage. Emerging applications of 

robots or drones in 

agriculture include weed 

control, cloud seeding, 

planting seeds, 

harvesting, environmental 
monitoring and soil analysis. Agri robot 

in the field can do all the 

tasks that a farmer can 

do by plowing, sowing 

seeds, fertilizing and 

filling the field. This 

will save the time and 

effort of the farmer. Advance robots 

can also monitor the farm with the 

help of sensors and keep farmers 

updated on the current status of the 

farm.  

Parts of robots : 

Sensors, Controller/ Computer, 

Drive/Actuator, Arm and End-effectors. 

Need of robotics in agriculture  

Å Sustain domestic agriculture. 

Å Facilitates 24-hour operations. 

Å Improves safety. 

Å Reduces labour needs. 

Å Reduces chemical usage. 

Å Robot can do the right thing, in the 

right place, at the right time in the 

right way. 

A 
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Plate 2: Working mechanism of 

Plate 1: Image of Vermiponics system 

Types of robots used in 

agriculture  

1. Demeter (used for harvesting).  

2. Robot for weed control.  

3. Forester robot.  

4. Robot in horticulture.  

5. Fruit picking robot.  

6. Drone 

7. Agriculture Robot Suit.  

Advantages  

Å Robots can work 24 hours a day, 

every day with no breaks.  

Å Robots donôt need to be paid wage 

(so money is saved).  

Å Robots are extremely accurate 

compared to humans, so product 

quality is high.  

Å Robots can perform tasks more 

quickly than humans, so more 

products can be made.  

Å Robots can work in very dangerous 

conditions. 

Å The Robot does not get sick or tired 

and does not need time off.  

Disadvantages  

Å Robots cannot easily adapt to 

unusual conditions like a human 

being can (e.g. if an item on the line 

is not in correct place, a human 

worker would notice and correct it).  

Å People are made unemployed 

because robots are doing their job. 

Å Robots are very expensive and it can 

take several years to pay for them.  

Conclusion:  

Agriculture robots can reduce 

the cost of cultivation by controlling the 

high cost of labor, efficient use of 

fertilizers, pesticides. The jobs in 

agriculture are a drag, dangerous, require 

intelligence and quick, though highly 

repetitive decisions hence robots can be 

rightly substituted with human operator. 

Workload on farmers minimized by 

using these types of robots, and it have 

to complete field operation at the time. 

The higher quality products can be 

obtained by this technique and it is best 

for future farming. Few attempts have 

been in India in the field of robotic 

application of agriculture, but they all 

are developed at laboratory scale. With 

advancement of embedded system, 

computing, machine learning and 

artificial intelligence, attempt can be 

made to promote precision agriculture.  

ƴƴƴ

 

t has become more challenging to 

set aside land for farming due to 

growing urban sprawl, which is 

turning rural villages into urban villages 

and increasing land shortages in cities. 

Innovative farming techniques like 

vermiponics and aquaponics can be used 

vertically indoors in this situation to 

ensure food security as an alternative to 

conventional urban farming methods. 

Vermiponics is a soil-free proactive 

action that integrates hydroponics and 

vermiculture by using diluted worm 

bin leach solution ("worm tea") as 

the nutrient solution. 

Because it relies less on artificial 

fertilisers and employs natural 

processes to fertilise plants, 

vermiponics is regarded as a 

sustainable and environmentally 

beneficial technique for growing 

plants. Due to internal water 

recirculation and reuse, it also 

reduces the amount of water used. 

Additionally, vermiponics can 

produce both fish and vegetables, 

providing a sustainable source of 

protein and fresh produce. 

Is vermiponics gaining 

popularity?  

Yes, Vermiponics is 

gaining popularity globally for 

several reasons: 

I 

VERMIPONICS  
AN ALTERNATIVE TO HYDROPONICS 
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Sustainable agriculture:  Vermi-

ponics is a sustainable method of 

agriculture that minimizes waste and 

uses natural processes to grow plants. It 

reduces the need for chemical fertilizers 

and pesticides, and it recirculates water, 

minimizing water use. 

High -quality produce:  Vermiponics 

can produce high-quality, nutrient-dense 

produce, as the plants are grown in a 

controlled environment and receive a 

consistent supply of nutrients. 

Increased food production:  

Vermiponics can increase food 

production in areas where traditional 

agriculture is limited due to poor soil 

quality or lack of space. It can be set up 

in urban areas, providing fresh produce 

to local communities. 

Reduced carbon footprint:  

Vermiponics has a smaller carbon 

footprint compared to traditional 

agriculture, as it reduces the need for 

transportation and uses less water and 

energy. 

Technological advancements:  

Technological advancements have made 

vermiponics more accessible and cost-

effective. With advancements in sensors, 

automation, and software, vermiponics 

can be monitored and managed 

remotely, reducing labor costs and 

increasing efficiency. 

Case studies  

There are several case studies 

and examples of successful vermiponics 

systems in various settings around the 

world. Here are a few examples: 

Unive rsity of Hawaii at Manoa:  

The university has a vermiponics system 

that uses vermicompost to grow lettuce 

and other vegetables. The system has 

demonstrated a reduction in water use 

and improved plant growth compared to 

traditional hydroponic systems. 

Blue Barrel Farm:  Blue Barrel Farm 

in Colorado uses a vermiponics system 

to grow vegetables for local markets. 

The system uses vermicompost and 

worms to break down organic matter and 

provide nutrients to the plants. 

Ithaca Children's Garden:  The 

Ithaca Children's Garden in New York 

has a vermiponics system that grows a 

variety of vegetables and herbs. The 

system uses fish waste and 

vermicompost to provide nutrients to the 

plants, and has been successful in 

producing high-quality crops. 

Nanyang Technological 

Univ ersity:  The University in 

Singapore has developed a vermiponics 

system that uses worms to break down 

food waste and produce nutrient-rich 

vermicompost. The system is used to 

grow vegetables and herbs for the 

university's dining hall. 

International Rice Res earch 

Institute:  The institute in the 

Philippines has developed a vermiponics 

system for rice cultivation. The system 

uses vermicompost to provide nutrients 

to the rice plants, and has been 

successful in improving yields and 

reducing the need for chemical 

fertilizers. 

Future prospects  

As awareness of the environmental 

and economic benefits of vermiponics 

grows, it is likely that more farmers and 

urban growers will adopt this 

technology. This could result in 

increased food production, improved soil 

health, and reduced environmental 

impact. As vermiponics technology 

continues to evolve, we may see new 

innovations that further improve nutrient 

delivery, water use efficiency, and 

disease resistance. This could lead to 

more sustainable and efficient food 

production. As more research is 

conducted on vermiponics, we may gain 

a better understanding of its potential 

benefits and limitations. Governments 

around the world may provide policy 

support for vermiponics and other 

sustainable agriculture practices. 

ƴƴƴ 

 

 

 

ertilizer use 

efficiency 

(FUE) is a 

critically important 

concept in the 

evaluation of crop 

production and crop 

productivity. It can be greatly 

influenced by fertilizer management as 

well as by soil- and plant-water 

management. The main objective of 

fertilizer use is to enhance the overall 

performance of cropping systems by 

providing economically optimum 

production to the crop while minimizing 

nutrient losses from the field. Fertilizer 

is the vital input material for the 

sustainable production of crop and plays 

an important role in food management. 

In our country current status of nutrient 

use efficiency of agricultural ecosystem 

such as Nitrogen is 30-50%, Phosphorus 

is 10-20%, Potassium is more than 80%, 

Sulphur 8-12%, Zinc 2-5%, Iron 1-2%, 

Copper 1-2% and Magnese is 1-

2%.Various problems in Nitrogen use 

efficiency is leaching, ammonia 

volatilization, denitrification, runoff. 

And main problem in phosphorus use 

efficiency is fixation, immobilization 

and transformation of phosphorus in 

soil. Inappropriate and imbalanced 

management of fertilizer nutrients have 

been severely harmful for soil 

productivity levels. In our country 

F 
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should consider making use of nano 

technology to enhance the input use 

efficiency.  

Emerging technol ogies for 

improving NUE:  

 Nano-fertilizers. 

 Water soluble nutrients. 

 Customized nutrient formulations. 

 New farm machinery system. 

 Coated and slow release fertilizers. 

 Nature based formulations and 

microbial inoculants. 

 GIS, RS, AI for nutrient 

management. 

 Front- Line demonstrations fertilizer 

companies, KVK, ATMA, EET, 

AICRPS, ORP, Net-work projects, 

Government depts. 

Ways for better fertilizer use 

efficiency: 

 The fertilizer scheduling must be 

based on soil test approach. 

 Selection of fertilizers should be 

based on the soil pH such as, acidic 

fertilizers apply for 

alkaline soils and 

basic fertilizers 

apply for acidic soil 

pH. 

 In the 

surface application 

through 

broadcasting should 

not be adopted but 

the fertilizer should 

be placed about 3-4 

cm depth by the side or below the 

seed. Sub surface application of 

fertilizer enhances the FUE.  

 The phosphatic and potassic 

fertilizers should be applied on the 

time of field preparation, because 

their poor mobility restricts them to 

the place of application. Therefore, 

they must be applied on  the root 

zone. 

 Mixing of fertilizers in home should 

be in according to the fertilizer-

mixing guide and such type of 

fertilizer mixture must be applied as 

soon as possible. 

 In case of nitrogenous fertilizers 

half dose should be basal placed and 

rest should be top-dressed in 1-2 

split doses only in heavy soil. 

 But in case of light soils, 

nitrogenous fertilizers should be 

applied in three equal splits dose i.e 

1/3 as basal placed and rest applied 

after seed sowing 2-3 split doses. 

 Fertilizer application should be 

avoided if atleast one week flooding 

because in this time fertilizer 

leached down. 

 After draining out the water and 

weeds, top dressing should be 

adopted so that the loss of nutrient 

is minimum in Paddy fields. 

 In case of paddy fertilizers should 

be applied on the time of puddling. 

 If soil is acidic condition, soil 

treated with liming materials. 

 Deep placement of fertilizers along 

with foliar application of 

nitrogenous fertilizer should be 

enhances the fertilizer use 

efficiency. 

 Addition of organic manure such as 

FYM, Compost, Vermicompost etc 

and green manuring should be 

adopted after 3-5 years in any time 

and any season. 

 Under submergence condition or 

flooded soils, coated fertilizer such 

as neem coated, sulphur coated and 

lac coated and slow release 

nitrogenous fertilizer should be 

adopted. 

 Mud bolls, generally nitrogenous 

fertilizers adopted in deep water 

crop enhances the use efficiency 

and reduced the loss of nitrogen 

from the field. 

 Appropriate plant protection 

measures and tillage practices 

enhances the fertilizer use 

efficiency. 

ƴƴƴ
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concept to improve soil health. The 

world soil day is not only the day to 

celebrate annually but also strongly 

attracting the focus of farmers, 

government, scientist and policy maker 

that is the only resources where ñ Life 

Beginsò from very tiny molecules to 

huge commodity to sustain  life and 

livelihood globally. 

As the population increasing 

day by day, almost crossed the figure of 

1billion, it became threat moreover 

alarming situation to sustain livelihood 

at large scale. In this direction we must 

enhance food production with the 

concept of ñIntegrated Crop 

managementò approach with use of 

scientific technologies which are soil 

environment friendly especially for 

maintaining soil health which enhance 

quality of production to meet the 

nutritional demand of the increasing 

population and mitigate hunger globally. 

It plays pivotal role in increasing 

productivity and fertility status of soil 

which is directly related to yield as well 

as farmerôs income of farmer produce 

with the inclusion of new technologies 

like smart sensing, robotics, remote 

sensing, soil survey and mapping, 

precision agriculture tools and drones 

etc. by the research institute globally. 

Although the govt. has 

announced various schemes to benefits 

the farmers time to time few of them are: 

Soil Health Card Scheme (SHCS) 

large scale soil testing of farmerôs field 

shows withdrawal of essential plant 

nutrient at a large extent caused soil 

deficit in micronutrient, primary and 

secondary nutrient noticed in Indian soil 

have a tremendous adverse impact on 

soil PH, EC, water table, crust 

formation, soil acidity, soil alkalinity 

and much more  and secondly PPP 

(Public-Private Partnership) model to 

support farmers with promotion of all 

new technology so that it can reach 

maximum numbers of farmers Small and 

marginal land holding farmers need new 

interventions in agriculture sector to 

attain self-sufficiency in food production 

with innovative approach and 

involvement of stakeholders for 

sustainable development growth.  

 The indiscriminate use of chemical 

fertilizer should be based on a soil test 

basis report to save the soil health and 

environment to improve quality of food 

which have direct impact on the health. 

Most of the demand of soil can be fulfil 

by the application of organic input like 

animal waste, used to make 

vermicompost, compost, jeevamrit, 

ghanamrit which are soil friendly and 

tends to improve the microbial activities 

of soil. Hence we can say Soil health ï

Where Life Begins according to the 

FAO stat June 2022 report on use of 

chemicals in crop protection in India is  

0.34 kg/ha, while china is using 13.07 

kg/ha and other developed countries are 

also using much higher that our country. 

(FAO stat June 2022).  

Along with soil health one 

more component is becoming very 

important that is ñWaterò our Honorable 

PM Shri. Narendra Modi has also given 

a slogan ñPer drop more cropò. To 

make agriculture more and more 

sustainable various challenges to be 

meet out with the combine effort of 

agriculture and its allied sectors through 

awareness campaign, solution in 

direction to maintain soil health with 

more emphasis on  natural farming, zero 

budget natural farming, benefits of 

organic components, development of 

literature, easy government certification 

policies of organic product. Thus more 

emphasis must be drawn by soil scientist 

towards research in this direction to 

upgrade soil health in a natural way.  

Some ways to improve soil health 

are:  
 Integrated approach to maintain soil 

health through IFS (Integrated 

Farming System) modal or mutual 

symbiosis among all farm 

components. 

 Organic amendments/ components 

must be included. 

 Crop diversification/ crop rotation. 

 Reducing tillage to avoid soil 

compaction. 

 More and more tree plantation 

should be done on the field 

boundaries. 

 Grow cover crop. 

 Balance use of fertilizer etc. 

ƴƴƴ

 Soil carbon 

sequestration, often 

known as "carbon 

farming" or "regenerative 

agriculture," refers to different ways of 

managing land, particularly farmland, 

to increase soil carbon absorption and 

storage. Soil carbon sequestration 

refers to the transfer of atmospheric 

CO2 into a land unit's soil via its 

plants. Soils contain three times the 

amount of carbon found in the 

atmosphere today, or nearly four times 

the amount found in living stuff. 

However, agriculture and land 

conversion have reduced soil carbon 

globally by 840 billion metric tonnes of 

carbon dioxide (GtCO2) over the last 

10,000 years, with many cultivated soils 

losing 50-70% of their original organic 

carbon.  According to a recent expert 

SOIL CARBON 
SEQUESTRATION 
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study, soil carbon sequestration might be 

ramped up to sequester 2-5 GtCO2 per 

year by 2050, with a cumulative capacity 

of 104-130 GtCO2 by the end of the 

century at a cost of $0 to $100 per tonne 

of CO2. 

Soil carbon can be significantly 

increased in a range of manners, 

including: 

 Reducing soil disturbance by 

switching to low-till or no-till 

practises or planting perennial crops; 

 Changing planting schedules or 

rotations, such as planting cover 

crops or double crops instead of 

leaving fields fallow; 

 Managed livestock grazing; and  

 Applying compost or crop residues to 

fields. 

The root zone's soil organic C 

(SOC) threshold is 1.5-2.0%. Land 

usage, soil management, and farming 

techniques all have an impact on SOC. 

Between 0.3 and 1 m deep, more than 

50% of the total C pool is contained. 

Agroecosystem soils are severely 

depleted of SOC supply and degraded. 

Other terrestrial ecosystem-based CO2 

removal options, like as afforestation 

and bioenergy with carbon capture and 

storage (BECCS), rely on plant 

photosynthesis to carry out the initial 

step of carbon "removal" from the 

atmosphere. Soil C sequestration relies 

on management practices that increase 

the quantity of carbon stored as soil 

organic matter, especially in agriculture 

and grazing lands, rather than increasing 

the storage of carbon contained in plant 

biomass.  

Soil C sequestration as a 

biological negative emission (BNE) 

strategy is appealing because carbon 

stocks are most depleted on lands 

currently under agricultural 

management, and thus this approach to 

CO2 removal does not require land use 

conversions (e.g., to forests) or 

competition for land resources. Most 

agricultural soils (both mineral and 

organic) are depleted in C relative to the 

native ecosystems from which they were 

derived, owing to lower net primary 

production and export of harvested 

biomass both of which reduce C inputs 

to soil; nutrient depletion, intensive soil 

disturbance, and soil erosion are other 

factors contributing to soil C depletion. 

C sequestration practices work by 

increasing the rate of input of plant-

derived residues into soils and/or 

decreasing the rate of turnover of 

organic C stocks that are already in the 

soil. 

Co-benefits of soil C sequestration 

include increased food and nutritional 

security, increased water renewability 

and quality, improved biodiversity, and 

increased elemental recycling. 

Soil C sequestration aims at:  

 Offset anthropogenic emissions 

from fossil fuel burning, cement 

manufacture, and deforestation. 

 Reducing the net rise in CO2 

concentrations in the atmosphere 

and pool. 

 Increasing the concentration (and 

pool) of soil organic C (SOC) above 

the 1.5-2.0% threshold. 

 Restoring soil quality, ecological 

functions, and services. 

 Increasing the capacity for water 

and nutrient retention.  

 Improving input efficiency in 

controlled ecosystem soils. 

 Mitigating the effects of accelerated 

erosion and non-point source 

pollution (NPSP).  

 Development of climate-smart soils 

and agroecosystems. 

 Improving input efficiency and 

enhancing the soil's disease-

suppressive properties. 

 Improving and sustaining 

agricultural productivity, as well as 

increasing food and nutritional 

security. 

ƴƴƴ

 

 

iquid Nano Urea has been 

developed by IFFCO for the first 

time in the world at Nano 

Biotechnology Research centre, 

Kalol, Gujrat (India) in line with 

Atmanirbhar Bharat and Atmanirbhar 

Krishi. A nanotechnology based nano 

urea has ultra-small particle size 

providing more surface area. When 

spread on leaves, it easily enters through 

stomata and other openings and is 

assimilated by the plant cells. It is easily 

distributed through phloem from source 

to sink inside the plant as per its need. 

Unutilized nitrogen is stored in the plant 

vacuole and is slowly released for proper 

growth and development of the plant. It 

has been revolutionary agri-input for 

Indian farming by IFFCO as it is 
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uplifting the economy of the farmers 

considering the environmental 

sustainability. 

Introduction  

Liquid Nano Urea is a 

nanotechnology-based nitrogen 

providing nutrient to plants. It contains 

4.0 % total nitrogen (w/v) evenly 

dispersed in water in 500 ml bottle. 

Application of 1 bottle of liquid nano 

urea can effectively replace at least 1 

bag of urea. Use efficiency of 

conventional urea is 30-40% , while the 

use efficiency of liquid nano urea is over 

80%. 

Objective  

To boost the balance nutrition 

program in environmentally sustainable 

manner by reducing the excess use of 

urea application in the soil. 

Benefits  

1. Improves fertilizer use efficiency 

2. Reduces soil, air and water pollution 

as it has no toxic effects on the 

environment. 

3. Improves the quality of 

underground water and significantly 

reduces global warming 

4. Useful for all crops 

5. It is safe for birds, animals, humans 

and soil microorganisms 

6. Improve crops nutritional quality 

7. Increases yield by 8% by making 

the crops stronger, healthier and 

protecting them from lodging effect. 

8. Increases farmerôs income 

9. Reduces the cost of logistics and 

warehousing. 

Usage method  

1) Make a solution of 2-4 ml of Nano 

Urea per litre of water and sprinkle 

it in the standing crop. 

2) 2 ml/ litre in crops with low 

requirement of nitrogen and in high 

requirement crops, upto 4 ml per 

litre of water can be sprayed on the 

leaves. 

3) Nano urea can be sprayed once in 

pulse crops and twice in cereals, oil, 

vegetable, cotton, sugarcane and 

potato etc. crops. 

4) First spray 30-35 days after 

germination/ transplanting and 

second spray can be done after 15-

20 days after first spraying. 

5) About 125 litres of water is required 

per spraying for one acre of field. 

Future outlook  

Liquid nano urea is a 

revolutionary agri-input with minimal 

environmental effect and high 

efficiency. It is the environmentally 

sustainable alternative to conventional 

urea which will improve the agriculture 

sector as they give high yield of crops at 

a low cost. Market participants believe 

that the liquid nano urea could be a 

game changer in the long run in Indian 

market as well as international markets. 

It will also reduce Indiaôs dependence on 

urea imports and reduce subsidy burden. 

The Indian government is aiming to 

increase the current annual production 

capacity of liquid nano urea from the 50 

million bottles of 550 ml each to 440 

million bottles by 2025. 

ƴƴƴ

  

rganic farming has been 

growing in popularity over the 

years as people embrace 

healthy living and environmentally 

friendly practices. Organic farming 

involves the use of natural approaches to 

farming by excluding the use of 

synthetic fertilizers, pesticides, and 

genetically modified organisms. Organic 

farming saves the environment from the 

degradation 

caused by synthetic farming practices. 

This paper aims to identify the strategies 

that make organic farming successful 

and sustainable, including the benefits of 

organic farming and the challenges 

encountered.  

Benefits of organi c farming  

The benefits of organic farming include: 

1. Improved soil health:  Organic 

practices help to improve soil structure, 

increase soil organic matter, and 

improve nutrient cycling. This leads to 

improved soil health and reduced soil 

erosion. 

2. Improv ed crop yields:  Organic 

farming has been shown to improve crop 

yields in the long run. This is because 

organic practices improve soil fertility 

and plant nutrient uptake. 

3. Improved food quality:  Organic 

farming has been shown to produce 

more nutritious and flavourful food than 

conventional farming. This is because 

organic practices promote the growth of 

healthy and vigorous plants. 

4. Reduced environmental 

impact:  Organic farming helps to 

conserve soil, air, and water resources. It 

also promotes biodiversity, reduces 

O 
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greenhouse gas emissions, and protects 

wildlife and pollinators. 

Strategies for successful organic 

farming  

The organic farming strategy 

mainly aims at reducing the dependence 

on conventional farming inputs such as 

synthetic fertilizers, pesticides, and 

herbicides. Organic agriculture involves 

the use of natural inputs such as 

compost, organic manure, and green 

manure to improve soil fertility and crop 

productivity. 

The following are the strategies that 

make organic farming successful: 

1)  Soil fertility management:  

Organic farmers use a variety of natural 

methods to improve soil fertility, 

including the use of compost, manure, 

cover crops and crop rotation. These 

methods help to nourish the soil and 

encourage the growth of healthy crops: 

i. Composting:  Composting is the 

process of breaking down organic 

materials such as food waste, animal 

manure, and plant debris to produce a 

nutrient-rich fertilizer. Compost is a 

valuable soil amendment that 

enhances soil structure, fertility, and 

water-holding capacity. It also reduces 

greenhouse gas emissions by diverting 

organic waste from landfills. 

ii.  Cover cropping:  Cover cropping 

involves planting crops specifically 

grown to cover the soil surface 

between cash crops. The cover crops 

help to prevent soil erosion, suppress 

weeds, and enhance soil fertility. They 

also provide a habitat for beneficial 

insects and promote soil microbiome 

diversity. 

iii.  Crop rotation:  Crop rotation is a 

fundamental technique in organic 

farming where different crops are 

planted in the same field in 

consecutive seasons. It helps to 

prevent soil exhaustion; pest and 

disease build up, and improve soil 

fertility. Crop rotation also enhances 

biodiversity by providing a diverse 

habitat for beneficial insects, birds, 

and other wildlife. 

2) M arketing and d istribution 

strategies:  

Successful organic farmers use 

local and regional markets to distribute 

their products. This reduces 

transportation costs and carbon 

emissions and ensures that consumers 

get fresh, healthy produce. 

3) Integrated pest management 

(IPM):  

IPM is a sustainable approach 

to pest control that combines biological, 

cultural, and chemical methods. IPM 

focuses on preventing pests and diseases 

through crop rotation, sanitation, and the 

use of natural predators, and when 

necessary, targeted use of low-toxicity 

pesticides. These methods are 

sustainable and do not harm the 

environment. 

4) Agroforestry:  

Agroforestry is the integration 

of trees with crops or livestock. 

Agroforestry practices such as alley 

cropping and windbreaks provide 

numerous benefits, including improved 

soil and water conservation, enhanced 

biodiversity, and increased carbon 

sequestration. 

5) Livestock management:  

Organic livestock farming 

involves the use of natural inputs such as 

organic feed, pasture grazing, and 

manure management practices. This 

helps in improving animal health, 

reducing stress, and enhancing meat and 

milk quality. 

6) Social and environmental 

standards:  

Organic farming also aims at 

improving the socio-economic 

conditions of farmers, workers, and rural 

communities. Fair trade practices, 

environmental conservation, and 

sustainable livelihoods are some of the 

key aspects that are emphasized in 

organic farming. 

Challenges of organic farming  

Despite its numerous benefits, 

organic farming faces several 

challenges, including: 

1. Higher production costs:  

Organic farming requires more labour 

and materials which can be more 

expensive than conventional farming. 

2. Lack of consumer awareness:  

Consumers may not be aware of the 

benefits of organic food or may not be 

willing to pay the higher prices 

associated with organic products. 

3. Imperfect standards:  The 

organic certification process is not 

uniform and can vary from country to 

country. This can lead to confusion and 

undermine the credibility of organic 

products. 

Conclusion  

In conclusion, organic 

farming is a sustainable and 

environmentally friendly farming 

practice that requires effective 

strategies for success. The key 

strategies for organic farming include 

soil fertility management, crop 

rotation, pest control management, and 

marketing and distribution strategies. 

Successful organic farming practices 

can help to reduce environmental 

degradation, promote soil fertility, and 

produce healthy foods. However, 

organic farming also faces several 

challenges, including higher 

production costs, lack of consumer 

awareness, and imperfect standards. 

Overall, organic farming offers 

numerous benefits and offers a 

promising approach to sustainable 

agriculture. 

ƴƴƴ 
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Homa farming, an ancient agricultural 

practice in India, is documented in the 

Vedas as a means to enhance health, 

happiness, and prosperity by employing 

fire rituals. The Rigveda, Atharvaveda, 

Yajurveda, and Samaveda delineate an 

assortment of fire rituals, which were 

utilized for purifying the environment, 

improving soil fertility, safeguarding 

crops, and exorcising malevolent spirits. 

The Kautilya Arthashastra, a text on 

economics and governance from the 4th 

century BCE, endorses homa farming as 

a method for augmenting soil fertility 

and defending crops from pests and 

diseases. Homa farming has an extensive 

history in India and is grounded in the 

belief that fire rituals have a purifying 

impact on the environment and elevate 

general well-being.  

Effect of Homa farming in f ruit 

crops:  

Homa farming, an ancient 

Vedic practice, is gaining popularity as a 

holistic approach in agriculture. Several 

research studies have investigated the 

effects of homa farming on fruit crops, 

particularly mangoes and pomegranates.  

1. Increase in yield:  Homa farming 

was found to significantly increase the 

yield of mangoes and pomegranates 

compared to conventional farming 

practices. This is likely due to the 

improved soil fertility and pest/disease 

control provided by homa farming. 

2. Improvement in fruit quality:  

Homa farming was found to improve the 

physical and biochemical characteristics 

of mango fruits, such as fruit weight, 

pulp percentage, total soluble solids, and 

acidity. This is likely due to the 

enhanced nutrient uptake and stress 

tolerance of plants grown through homa 

farming. 

3. Control of pests and diseases:  

Homa farming was found to be effective 

in controlling pests and diseases in 

mango and pomegranate crops, with a 

significant reduction in their incidence 

compared to conventional farming 

practices. This is likely due to the use of 

natural pest repellents and disease 

suppressants in homa farming. 

4. Enhancement of soil fertility:  

Homa farming was found to 

significantly improve soil fertility 

parameters, such as organic carbon 

content, available nitrogen, 

phosphorus, and potassium in mango 

orchards. This is likely due to the use 

of ash generated from homa rituals, 

which acts as a natural fertilizer. 

5. Reduction in water usage:  

Homa farming was found to reduce 

water usage in mango orchards, with a 

significant increase in water use 

efficiency compared to conventional 

farming practices. This is likely due to 

the improved water retention capacity of 

soil through homa farming. 

The economic feasibility of 

Homa Farming in f ruit crop  

Homa farming in fruit crops 

can be economically feasible and even 

lead to higher profits than conventional 

farming practices. Studies found that 

Homa farming for pomegranate crops 

had a lower cost of production, while 

mango crops had higher net returns. 

Homa farming practices resulted in 

improved fruit quality, soil fertility, and 

increased yields. However, the economic 

feasibility may depend on factors such 

as crop type, location, and market 

demand. Homa farming can be an 

emerging holistic approach in 

agriculture with economic benefits for 

future farmers. 

Future prospects  

Homa farming is a promising 

method for fruit crops with potential to 

increase yields, enhance fruit quality, 

and improve soil fertility, leading to 

greater profitability. Moreover, Homa 

farming is an eco-friendly alternative 

that reduces the use of synthetic 

pesticides and fertilizers that can harm 

the environment and human health. With 

increasing research on the advantages of 

Homa farming, more farmers may adopt 

this approach, leading to increased 

production of organic fruits. However, 

additional research is necessary to better 

comprehend the potential of Homa 

farming and develop scalable strategies 

for its integration into the fruit farming 

industry.ƴ

HOMA FARMING 
A SUSTAINABLE APPROACH FOR FRUIT CROP PRODUCTION 

Definition of Homa Farming Scientists 

An agricultural practice that involves the use of 

fire rituals to promote soil fertility, crop 

growth, and overall well-being. 

Dr. Ramesh Pokhriyal, former 

Minister of Agriculture, India. 

A holistic approach to farming that combines 

ancient Vedic practices with modern scientific 

techniques. 

Dr. S.K. Sharma, Principal 

Scientist at the Indian Council 

of Agricultural Research. 

A sustainable and eco-friendly farming method 

that promotes biodiversity, reduces greenhouse 

gas emissions, and enhances soil health. 

Dr. V. Venkatraman, Director 

of the Homa Therapy Research 

Institute. 

A method for balancing the five elements 

(earth, water, fire, air, and ether) and creating a 

harmonious environment for plant growth. 

Dr. Ulrich Berk, Founder of the 

International Society for Homa 

Therapy. 

 



 

 May, 2023/ Page | 59 
Timesofagriculture.in 

 

 About Author  

Ankit Tiwari *  
Ph.D. Student  

Department of Agronomy 

Chandrakant Chaubey 
Ph.D. Student  

Department of Soil Science 

SVPUAT, Meerut (U.P.) 

 

anchagavya, an organic product 

has the potential to play the role 

of promoting  growth and 

providing immunity in plant system. 

Panchagavya consists of nine 

ingredients 1. Cow dung, 2. Cow urine 

3 Milk 4 Curd 5 Jiggery 6 Ghee 7 

Banana 8 Tender  9 coconut and water. 

When suitably mixed and used, these 

have miraculous effects. 

Cow dung - 7 kg 

Cow ghee - 1 kg 

Mix the overhead two 

ingredients thoroughly and keep it for 

72 hours with regular mixing at 

morning and evening time. After 72 

hours mix cow urine @ 10 liters and 

water @10 liters and keep it for 15 days 

with regular mixing at morning and 

evening time. After 15 days mix the 

following and panchagavya will be 

ready after 30 days. 

Cow milk: 3 liters 

Cow curd: 2 liters  

Tender coconut water: 3 liters 

Jaggery: 0.500 kg or Sugarcane juice 3 

liters. 

Well ripened poovan banana: 12 nos. 

Preparation  

All  nine essential items can be 

added to a wide mouthed concrete or 

tank plastic can as per the its amount. 

The container should be kept open 

under shade. The mixture is to be move 

up morning and evening twice a day. Its  

stock solution will be ready for apply 

the field after 30 days. It should be kept 

in the shade and covered with a wire 

mesh to prevent houseflies from laying 

eggs and the formation of maggots in 

the solution. If  sugarcane juice is not 

available add 500 g of jaggery dissolved 

in 3 liter of water.  

Composition  

General Composition of 

Panchagavya that they are content 

almost all the essential major plant 

nutrients, micro nutrients and plant 

growth hormones viz. IAA & GA they 

are required for proper  plant  growth. 

Predominance of fermentative beneficial 

microorganisms like 

yeast and   lactobacillus 

might be due to the 

combined effect of low 

pH, milk products and 

addition of jiggery or 

sugarcane juice as 

substrate for their 

better growth. 

The acid 

nature of the medium 

was due to the 

production of organic 

acids by the 

fermentative microbes. 

Lactobacillus produces 

various beneficial 

metabolites such as 

organic acids, hydrogen 

peroxide and 

antibiotics, which are 

effective against other 

pathogenic 

microorganisms 

besides its growth. 

Method and 

dosage  of 

application  

Spray system: 3 liters 

of Panchagavya is to 

every 100 liters of 

water is ideal for all crops (3% solution) 

plant growth. The power sprayers of 10 

liters capacity may need 300 ml /tank. 

Flow system: In this system the 50 liters 

Panchagavya @ ha
-1 

can be mixed with 

irrigation water. 

Seed/seedling treatment: 3 percent 

Panchagavya solution can be used to 

seedlings treatment. In this system 

soaking of seeds or seedling for 20 

minutes. Rhizomes of Turmeric, Ginger 

and sets of Sugarcane can be soaked for 

30 minutes before planting. 

Seed storage: 3 percent of Panchagavya 

solution can be used to dip the storage 

materials before drying. 

Note:   

 Care should be taken not to mix 

buffalo products. The products of local 

breeds of cow is said to have potency 

than exotic breeds. 

 P 

A BOON FOR ORGANIC CROP PRODUCTION

Chemical composition Microbial  Load  / ml 

pH 5.45 Fungi 38800  

EC dSm-2 10.22 Bacteria 1880000  

Total N (ppm) 229 Lactobacillus 2260000  

Total P (ppm) 209 Total anaerobes 10000  

Total K (ppm) 232 Acid formers 360  

Sodium 90 Methanogen 250 

Calcium 25   

IAA  ppm 8.5   

GA ppm 3.5   

 

Crops and their time of application  

Name of 

crops 

Time / stage of application 

Rice 
10, 15, 30 and 50th days after 

transplanting 

Sunflower 30, 45 and 60 days after sowing 

Black gram 

Rain fed: 1st flowering and 15 days 

after flowering 

Irrigated:  15, 25 and 40 days after 

sowing 

Green gram 15, 25, 30, 40 and 50 days after sowing 

Castor 30 and 45 days after sowing 

Groundnut 25 and 30th days after sowing 

Bhindi 30, 45, 60 and 75 days after sowing 

Tomato 

Nursery & 40 days after transplanting 

Seed treatment with 1 % solution for 12 

hours 
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Compost mixed in the seedbed for 

raising seedlings 

Crop production thr ough organic 

farming  

 

ndia is the home to 30 % of the total 

organic producers in the world, but 

accounts for just 2.59% of the total 

organic cultivation area of 57.8 million 

ha, according to the World of Organic 

Agriculture 2018 report. At the same 

time, most organic farmers are 

struggling due to poor policy measures, 

rising input costs, and the limited market 

as reported by the Associated Chambers 

of Commerce and Industry of India 

(ASSOCHAM). The key issues that 

hinder the adoption of organic farming 

in India are reduced yield, non-

availability of sufficient organic 

supplements, bio-fertilizers, integration 

of livestock, certification constraints, 

high input cost, ecology, marketing, and 

policy support.  

The states of Uttarakhand and 

Sikkim have been declared as óOrganic 

Statesô. India produced around 1.70 

million MT (2017-2018) of certified 

organic products which include all 

varieties of food products namely oil 

seeds, sugarcane, cereals and millets, 

cotton, pulses, medicinal plants, tea, 

fruits, spices, dry fruits, vegetables, 

coffee, etc. The production is not limited 

to the edible sector but also produces 

organic cotton fibre, functional food 

products, etc. Among different states, 

Madhya Pradesh is the largest producer 

followed by Maharashtra, Karnataka, 

Uttar Pradesh, and Rajasthan. In terms 

of commodities, an oil seeds are the 

single largest category followed by sugar 

crops, cereals, and millets, fibre crops, 

pulses, medicinal, herbal, and aromatic 

plants, and spices, and condiments. The 

following organic farming prospects are: 

Consumer acceptance  

Consumers are now turning to 

organic food because they believe it is 

tastier, as well as healthier, both for 

themselves and the environment due to 

awareness of environmental 

degradation-related issues. The 

emergence of organic shops in the 

market creates awareness to stimulate 

the customerôs needs and demands. The 

concern regarding organic agriculture 

rising now a day is essential in 

preserving the environment and 

improving public health. Another reason 

for organic productôs prominence is the 

opposition to genetically modified food. 

It has also been reported that organic 

food consumption is not only related to 

health aspects or the taste of the product 

itself but often to values such as 

altruism, ecology, and spirituality and 

sometimes combined with an alternative 

lifestyle. Most of consumers are 

unfamiliar with organic farming and 

processing standards but they are aware 

of its central features such as ñchemical 

freeò, ñcaf® freeò or ñnaturalò and see 

therefore a ñplusò in food quality, a 

reason to purchase organic foods. 

Environment friendly  

Pest -control:  Organic farming is 

environment-friendly. Because it is well 

known that the use of chemicals has led 

to the destruction of many beneficial 

insect species and has caused 

environmental degradation. For instance, 

Korean researchers have reported that 

avoiding pesticides in paddy fields 

encourages the muddy loach fish, which 

effectively controlled mosquitoes that 

spread malaria and Japanese 

encephalitis. 

Higher biodiversity:  Organic 

farming also provides energy for 

microbial activity and this has been 

suggested as an indicator of microbial 

biodiversity. It is an indicator of change 

in soil properties, as the size and activity 

of the microbial quotient are directly 

related to the amount and quality of 

carbon available. Organic farms, often 

explore more biodiversity than 

conventional farms because it usually 

has more trees, a wider diversity of 

crops, and many different natural 

predators, which control pests and help 

prevent disease. 

Better soil health:  Increasing soil 

organic matter by organic farming has 

the added benefit of improving soil 

quality and thereby enhancing the long-

term sustainability of agriculture. 

Increases in crop yields during the initial 

years of organic farming have been 

attributed to gradual improvements in 

soil properties, such as the capacity of 

the soil microbial community to 

mineralize nitrogen. Thus, organic 

production systems have the potential to 

achieve sustainability of agricultural 

systems.ƴ
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Water logging is avoided 

Over irrigation is avoided  

Reduced labor cost  

Weed control  

Highly uniform distribution of water  

No soil erosion  

Suitable for any topography  

Maintenance of high surface 

temperature.  

Tolerance to windy atmospheric 

condition. 

Less requirement of irrigation water  

 

 

n the current era of scarcity of water 

resources, drip irrigation seems to 

be a viable option to irrigate crops, 

especially horticultural ones, which 

releases water at very low and precise 

rates. At the same time, it's more 

important role can be seen in light 

textured soils where permeability rates 

are very high and therefore, other 

methods of surface irrigation appears to 

be inefficient. The drip or trickle 

irrigation system was first developed by 

Symcha Blass in Israel. Drip irrigation is 

a micro irrigation method in which the 

rate of water application is very low and 

precise. Drip irrigation is based on the 

basic concept of irrigating only the root 

zone of crops, rather than the entire land 

surface on which the crop is growing. 

The soil moisture content of the crop 

root zone is maintained at near optimum 

level to facilitate optimum crop growth 

and production. 

Scenario of micro irrigation  

At current scenario, the total 

area under micro irrigation is 10.25 

million hectares (mha). Out of this 10.25 

mha, 4.77 mha is under drip irrigation 

and remaining 5.48 mha under sprinkler. 

Among states of India, Rajasthan covers 

maximum area under micro irrigation 

(1.83 mha) followed by Andhra Pradesh 

(1.58 mha) and Maharashtra (1.54 mha). 

(Agriculture Statistics at a glance- 

2018). 

Principles of micro irrigation  

The basic principle of the 

system is to apply water in precise rates 

directly to the root zone. System 

operates at low pressure through the 

various components say mains, sub-

mains, laterals and emitters. Importance 

of the "emitters" can be seen in the 

phrase as "Heart of Drip System". 

Advantages of drip irrigation  

Drip method of irrigation has 

many advantages but the highly efficient 

use of water seems to be most important 

(with irrigation efficiency of 80-90% in 

contrast to only 30-50% in flooding) 

among all. Besides, even saline water 

can be used in trickle irrigation method 

which is a limitation in flooding. Also, it 

saves water up to 40 to 100% and can 

apply fertilizers efficiently. Besides 

these, drip irrigation system also has 

other advantages as listed below. 

Disadvantages of drip irrigation  

High cost:  Drip irrigation systems are 

expensive due to requirements of large 

quantity of piping & filtration equipment 

to clean the water.  

Management:  Drip irrigation systems 

normally have greater maintenance 

requirements because soil particles, 

I 

DRIP IRRIGATION IN 
VEGETABLE CROPS

Er. Shankar Singh    

Agricultural Engineering, College 

of Agriculture, Chandghoti,, 

SKRAU, Bikaner, Rajasthan 

Comparison between different irrigation methods 

Particulars Drip method 
Flood 

method 
Sprinkler method 

Water saving High (40-100%) Less. 
25-50% 

 

Irrigation 

efficiency 

80 ï 90% 

 

30 - 50 % 

 

50-70% 

 

Weed 

problem 
Almost nil 

High 

 

More than drip but less than 

flood method 

Diseases and 

pests 

Relatively less 

 

High 

 

Relatively higher than drip 

but lower than flood 

method 

Water control 
Can be regulated 

easily 

Not much 

control 

 

Can be regulated easily 

 

Yield increase 
higher than flood  

method 

Less 

compared to 

drip 

Higher than drip but lower 

than flood method 

Source: IIVR-2011 
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algae, or mineral precipitates can clog 

the emission devices. 

Clogging:  If the water is not properly 

filtered and the equipment not properly 

maintained, it can result in clogging. 

Drip tape causes extra cleanup costs 

after harvest. Need to plan for drip 

winding, disposal, recycling or reuse.  

Potential for damage:  Animals, 

rodents and insects may cause damage to 

some components. The drip irrigation 

systems need additional equipment for 

frost protection. 

Components and design of drip 

irrigation system  

The basic components of drip 

system are pumping set, filters, injectors, 

mainline, sub-mains, laterals, 

drippers/emitters. 

Pumping set:  To create a pressure of 

about 1.0 to 2.5 kg/sq cm to regulate the 

amount of water supplied. 

Disc f ilter:  To filter the water in order 

to remove the suspended impurities from 

water. 

Main line:  It is a Distribution system 

in   drip irrigation. Rigid PVC and high 

density polyethylene pipes are used as 

main pipes to minimized corrosion and 

clogging.  

Sub m ains:  It is usually connected to 

the main line through a control valve 

assembly.  The function of it is to 

distribute water uniformly to a number 

of laterals. 

Injector:  Injectors allow the 

introduction of fertilizer, chemicals and 

maintenance products into the irrigation 

system.     

Drippers/emitters:  It is fitted to a 

drip irrigation lateral and intended to 

emit water in the form of drops or 

continuous flow at emitter rates 1 to 4 

liters/hr. 

Conclusion  

 After going through all the 

details and studies about drip irrigation 

system, we can come to the following 

conclusionsé 

 Drip irrigation should not only be 

looked as a water saving tool but as a 

technology for improvement of 

vegetable crops yield and its quality, 

soil productivity and means to 

generating employment in rural 

areas. 

 Drip irrigation in capsicum level at 

100% Evapotranspiration through 

drip irrigation with polyethylene 

mulch gave best result for growth 

and development characters plant 

height, fruit weight, fruit length and 

fruit width. 

 Use of drip irrigation in bitter gourd 

100 % ET level with drip irrigation 

produced superior values for plant 

height, number of fruits per plants, 

average fruit weight, fruit length, and 

yield per hectare. 

 Drip irrigation system in onion 

performed superior over surface 

irrigation system in terms of superior 

plant morphology, yield and quality 

of bulb. Drip irrigation recorded 

maximum plant height, number of 

leaves and neck thickness in Rabi 

seasons. 

Future prospects  

 The current governmentôs manifesto 

has talk about ñHar Khet Ko Paaniò 

with Honourable Prime Ministerôs 

mantra of ñPer Drop More Cropò. 

Pradhan Mantri Krishi Sinchayee 

Yojna (PMKSY) was launched in 

2015. 

 With the need to increase 

productivity while saving water, 

micro irrigation will play a key role 

for the future of Indian agriculture.  

 Steps should be taken for large scale 

adoption of micro-irrigation methods 

 Round the year use of drip irrigation 

system. 

 Introducing drip irrigation in areas 

lacking ground water source. 

 

ƴƴƴ

  

he Kangra Valley is composed 

of forested alluvial plains that 

slope away from the base of 

Dhauladhar mountain range, mostly 

within the Kangra and Palampur 

subdistricts. The perennial rivers in these 

valleys are nourished by glaciers that 

came from Dhauladhar mountain range. 

The small crisscrossed streams 

connected to these perennial rivers are 

known as Kuhls. These Kuhls are 

interconnected gravity flow irrigation 

systems that are traditionally used by 

people of Kangra valley for irrigation 

purposes.  

Kuhl Irrigation System in 

Kangra Valley:  

We studied a Chamunda to 

Nagrota kuhl in the year 2021. 

According to the locals, this kuhl was 

constructed in the year 1992. This kuhl 

was constructed to draw water from 

Baner khad near Chamunda to the 

remote villages of Nagrota Bagwan. The 

total distance of canal from Baner khad 

to Nagrota Bagwan is 4km. This kuhl is 

maintained for the irrigation purpose 

especially for dhan irrigation. This kuhl 

T Sarita Devi*  
Assistant Professor (Statistics) 

Dr YS Parmar University of 

Horticulture & Forestry, Nauni, 

Solan (H.P.)  

Bharti  
Scientist 

Division of Sample Survey 

ICAR-Indian Agricultural 

Statistics Research Institute, New 

Delhi 

A CASE STUDY OF KANGRA VALLEY OF HIMACHAL PRADESH 
KUHL IRRIGATION SYSTEM  



 

 May, 2023/ Page | 63 
Timesofagriculture.in 

provided benefit of irrigation to an area 

of 200 Bighas, approximately. 

Dis tribution of water  

The water from perennial rivers 

is diverted through kuhls and brought to 

fields through primary and sub channels 

directly to the agricultural fields. Water 

is drawn from Baner khad to canal to 

reach finally at Nagrota Bagwan 

covering a distance of 4 km. A storage 

unit was made in Nagrota Bagwan to 

store the water. Primary, secondary and 

tertiary distribution channels called nalas 

were made to carry water from the 

storage unit to the final field. Primary 

nala was bigger in size than the 

secondary and tertiary nalas. This was 

the main distribution channel which 

carried water from the main storage unit 

to the main fields. It was central 

distribution channel. From primary nala 

water was carried by secondary nalas 

which were further connected to tertiary 

nalas. Tertiary nalas were responsible 

for final distribution of water in the 

fields. 

Management of kuhls:  

This kuhl is a common property 

because it is completely owned and 

managed by common people. A person 

designated as Kohli, is appointed by the 

whole village for a year to look after the 

management of Kuhls. Water is brought 

from river to distribution channels twice 

a year. Before bringing the water to 

distribution channels people of the 

village clean the distribution channels. 

Kohli collect approximately Rs 60 from 

each household to meet the expenditure. 

One or two members from each 

household came together for the 

maintenance of distribution channels. 

Community participation is the main 

reason for the successful 

management of Kuhls 

from so many years. 

Benefits derived 

from Kuhl Irrigation 

System:  

This traditional 

system of irrigation is 

used by farmers from 

generations to meet irrigation needs of 

major growing crops i.e. rice, wheat, 

maize and vegetables like cauliflower, 

cabbage etc. As we know rice is a water 

intensive crop and thus requires a good 

amount of water for its optimum growth. 

Kuhl irrigation system proved to be of 

great benefit for the whole community 

for rice cultivation. Farmers are moving 

beyond subsistence farming into 

commercial production of rice and 

vegetables. Wasteland has also been 

converted into productive land for 

cultivating, expanding the number of 

hectares under cropping and increasing 

income. Kuhl irrigation system is the 

one of the best examples of how, whilst 

we must look to the future, sometimes 

the answers to our problems lie in the 

past, if only we take the time to look. 

Perception of farmers regarding 

conflicts over kuhl irrigation 

system in Kangra Valley:  

A case study was done to know 

the perception of farmers regarding 

conflicts over Kuhl Irrigation System in 

Kangra Valley. A questionnaire was 

prepared to collect farmerôs perception 

on Kuhl irrigation system in Nagrota 

block. 

Two village panchayats i.e. 

Ghorab and Hatwas were selected from 

Nagrota Bagwan block of Kangra Valley 

as these panchayats received the 

maximum benefits from Kuhl Irrigation 

System. Two villages from each 

panchayat were selected randomly and 

finally a random sample of 15 

respondents were selected from each 

village, which made the total sample size 

equal to 60. 

Conclusion:  

Kuhl Irrigation System is losing 

its value because of availability of other 

means of irrigation and people of 

villages are moving towards 

urbanization.  Kuhls were mainly 

required by the farmers to meet their 

irrigation needs. Demand for irrigation 

water is always more during cropping 

season. Change in cropping pattern as 

well in rainfall has further increased the 

demand of irrigation water. Changing 

climate, cropping pattern and rainfed 

conditions are again forcing the farmers 

to adopt the traditional methods of 

irrigations and Kuhl Irrigation System is 

one of the best examples of such system. 

With small investment and high 

community support, it is possible to 

revive Kuhl Irrigation System in the 

existing areas of Kangra Valley. It will 

benefit the farmers socially as well as 

economically. 

ƴƴƴ
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ndia is the second most populated 

and seventh ï largest (area) country. 

About 49% of Indians are still 

dependent on agriculture and its allied 

sector for their livelihood. Enhanced 

food production is needed to meet the 

country growing demand. The rapid 

industrial development, urbanization and 

climate change results higher 

temperature, abnormal rainfall, dry spell 

and frost reduce the crop yield and favor 

weed and pest infestation are major 

barriers to achieving that goal. Thus, to 

overcome this problem as possible 

through the cultivation of crop by 

predicting the seasonal rainfall, dry spell 

and frost probability in different regions 

of the country that is based on analysis 

of weather data of pre monsoon period 

and managing crops accordingly known 

as Response Farming. The concept of 

Response Farming was given by Stewart 

in 1988. In the response farming 

information about water supply which 

derives forecast of seasonal rainfall from 

very early rain occurrences and makes 

choices of crops and practices for 

forecasts equipping farmers more 

closely to meet their goals. The prime 

objective of response farming is to 

increase the production and reduce the 

risk of climate change through soil and 

weather-based response farming 

technologies. Long range weather 

forecasting and weather based agro - 

advisory are the key tool for rainfed and 

semi-arid regions to get detail 

information at any time as relating to 

their crop and its stages. Itôs also 

provided the behavior, pattern, incidence 

of rainfall with respect to all aspects in 

cropping system like crops, climate, 

economics, soils, fertilizers and so on. 

Long range weather forecast is a key 

tool for components involved in 

response farming. 

Goal of response farming  

The goal of response farming is 

to increase the crop yield and efficient 

use of rain water followed by suggesting 

suitable agronomic practices for poor 

resources farmers in low rainfall zones. 

Therefore, reduce the risk of crop failure 

in rainfall deficit areas.  

Steps involve in response 

farming  

1. Response farming requires localized 

daily response farming records. 

2. Analysis require onset for each 

season. 

3. Graphical analysis. 

4. Critical date separating early season 

from late season. 

5. Reanalysis of rainfall record, based 

on selected crop and their growing 

periods. 

Component of response farming  

a) Water production functions ð 

relationship between the water use 

and yield of crops, indicate how the 

farm practices affected rainfall 

variation in different season. 

b) Water balance 

equations - Indicate that how 

different depth root of crops absorb 

water under different moisture level, 

also determine water demand of 

crops and actual water use in 

different rainfall seasons. 

c) Prediction of seasonal rainfall 

characteristics ð It comprises the 

amount, intensity, duration of 

rainfall, dry spell and pre-onset of 

monsoon for crop planning and 

requires agronomic practices in 

different rainfall seasons.  

d) Computer simulation 

modeling ð compute both water 

production and water balance 

functions that give rainfall behavior 

of a particular area in order to 

recommended suitable farming 

practices for different rainfall 

seasons, Seasonal Autoregressive 

Integrated Moving Average 

(SARIMA) modeling mostly used for 

higher accuracy. 

Tools required for response 

farming      

 Long range weather forecast                                   

. 

  Seasonal climate forecast. 

 Onset of monsoon and rainfall data. 

 Growing period, farm size 

information, land use pattern in past 

etc. 

I 
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 Meteorological observations. 

Weather based automated 

agro ð advisory services  

Automated agro- advisory 

services prepared by state university 

scientists and deliver to farmers through 

their mobile. Installation of Automatic 

Weather Station at block level will be 

helpful to avoid climate risk by 

providing crucial information about 

weather in their local language. 

Rainfall flag  

Represent a scatter diagram in 

which date of onset of monsoon and 

amount of rainfall given for determine 

this it is require minimum 50-year data. 

Probability analysis provides 

information about the mean rainfall. 

Rainfall determines the amount require 

by crop that is stored in the soil surface 

and amount of rainfall required through 

seasonal rainfall. 

Applicability  

Response farming is suitable 

for arid and semi arid regions where 

there are regions with frequent rainfall 

variability and also where adaptation 

strategies already developed at village 

level. The adaptation strategies are the 

combination of indigenous knowledge, 

weather information, modern risk 

management models, methods, 

approaches, practices and location 

specific seasonal climate outlooks. 

Hence, the upgradation can be done by 

expanding the response farming 

concepts from data, knowledge and 

converting it into useful information 

Conclusion  

Response Farming a system 

that derives forecast of seasonal rainfall 

from very early rain occurrences, and 

makes choices of crops and practices to 

conform to the forecasts was evaluated 

This farming is to increase the 

production and reduce the risk of climate 

change through soil and weather-based 

response farming technologies.    

ƴƴƴ

 

 

his articleôs objective is to 

examine the current satellites 

that use sensors to monitor 

Earth's resources and natural disasters. 

Depending on the electromagnetic 

properties of the things on Earth and the 

type of disaster, all of these sensors have 

been used in disaster mitigation. 

Depending on the electromagnetic 

properties of the things on Earth and the 

type of disaster, all of these sensors have 

been used in disaster mitigation. It 

makes it possible for experts and 

planning authorities to understand how 

urbanization affects river flows In other 

words, it can be concluded that flood, 

earthquake, and landslide disasters can 

be minimized through careful land use 

planning. 

Introduction  

The communities of space 

technology and disaster mitigation 

collaborate to create efficient and precise 

techniques for prevention, preparation, 

and relief measures. Today's disaster 

management specialists have access to a 

variety of tools, like GIS and remote 

sensing, which make successful project 

planning more feasible and precise than 

ever before. Remotely sensed data can 

be used very efficiently due to its 

intrinsic qualities, including spatial 

continuity, uniform accuracy and 

precision, multi-temporal coverage, and 

total coverage regardless of site 

location., for: (i) Rapidly determining 

the hardest-hit disaster areas to provide 

early warning of potential disasters (ii) 

Planning effective escape routes from 

coastal areas during hurricane season 

(iii) Charting the quickest routes for 

ambulances to reach victims (iv) Finding 

places for shelter for victims or refugees 

(v) Rapidly identifying hardest-hit 

disaster areas (vi) Monitoring 

reconstruction or rehabilitation after a 

disaster. This article provides 

information on the Earthôs resource 

satellites that are currently in orbit, 

which are very beneficial for studies on 

catastrophe mitigation. 

Disaster management and 

remote sensing  

In terms of better sensors with 

better geographical and temporal 

resolutions, we have come a long way 

since the first Earth Resource satellite, 

LANDSAT-1, was launched in 1972. 

Information about the characteristics of 

the Earth's surface or shallow layers (top 

soil layer) can be obtained from a variety 

of satellites and sensors. Through 

effective disaster management, which 

includes disaster prevention (hazard and 

risk assessment, land use planning and 

legislation, and building codes), disaster 

preparedness (forecasts, warning, and 

prediction), and swift and adequate 

disaster relief, the effects of natural 

disasters can be lessened. Natural 

disasters, such as drought, famine, 

tropical cyclones, floods, and 

earthquakes, have killed 1.6 million 

people in India since 1960 and resulted 

in over 16 billion US dollars in losses. 

 Earthquakes  

Earthquakes can occur in cycles 

of decades or centuries. Scientists of the 

U.S. Geological Survey (USGS) have 

operated seismographic stations 
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(Fig-1 Pre -and post-earthquake remote sensing image coverage) 

(Fig-2 Flood Prone area detect by RS image.) 

throughout the world for more than 35 

years. For some stations, the data is 

reported to orbiting satellites, and then to 

the Internet where information can be 

viewed using the World Wide Web. 

While all of the organizations mentioned 

aboveðIRS, NOAA, SPOT, LANDSAT 

and IKONOS collect the necessary data, 

LANDSAT imageries are more widely 

used due to the satellite's extensive 

historical data archives and affordability. 

While many buildings sustained 

structural damage, such as damaged 

walls, the IKONOS satellite can only 

detect buildings that have entirely 

collapsed with altered rooflines. This 

kind of imagery could be used to help 

the government with immediate 

mitigation tasks like search and rescue 

operations, emergency relief, and the 

evaluation of significant infrastructure 

damage. 

 Landslides  

An area that could be 

susceptible to landslides typically has 

some signs of past occurrences. An 

examination of stream traces frequently 

shows deflections of the bed course due 

to landslides. If our goal is to estimate 

the damage caused by any natural 

disaster, accurate land use classification 

is crucial. The coherent condition of the 

signals received by two spatially 

displaced antennas, which form the basis 

of what is now called SAR 

Interferometry, provides useful 

information about the topography of the 

terrain. Oġtir et al., have also provided, 

in their work, the use of multiple 

satellites (ERS, SPOT, RADARSAT, 

and LANDSAT) imagery to examine the 

impact and damages caused to the 

landslide that occurred in Mangart 

stream ravine situated under Mount 

Mangart ridge, near Bovec in the north-

western region of Slovenia. 

 Floods   

According to the Federal 

Disaster Management Agency (FEMA) 

of the USA, floods are the second most 

prevalent and pervasive of all-natural 

disasters. Continuing deforestation leads 

to more sediment yield downstream 

causing damage to floodplain 

agriculture. Generally, flood planes and 

flood-prone areas can be identified on 

remotely sensed imagery (Brackenridge 

et al, 2018). Two types of efforts have 

been made in this area ï (i) flooding 

using images of peak flood/post-flood 

(with water levels visible) and (ii) flood 

forecasting, mainly based on cloud 

patterns. (iii) Onboard ERS and 

RADARSAT satellites, can provide 

photographs during the day or night, 

despite the presence of haze, light rain, 

snow, clouds, or smoke. Therefore, it is 

the most suitable tool for flood 

inundation mapping and monitoring in 

humid temperate climatic environments. 

Using suitable images it is possible to 

create a series of snow cover maps 

throughout the snowmelt season to 

roughly quantify the rate of snowmelt in 

the catchment. 

Conclusion  

The result is a dynamic 

equilibrium between these forces, in 

which advancements in science and 

technology are crucial. Recurring 

occurrences of earthquakes, floods, 

landslides, and forest fires need to be 

studied using todayôs advanced 

technology to find effective preventive 

measures. Space technology (Remote 

sensing) can improve the disaster 

mitigation process through better future 

scenario predictions, detection of 

disaster-prone locations, location of 

protection measures and safe alternate 

routes etc.ƴ 

 

 



 

 May, 2023/ Page | 67 Timesofagriculture.in 

TAPPING INTO THE POWER OF TAMARIND
EXPLORING THE ECONOMIC AND ECOLOGICAL SIGNIFICANCE 
OF NON-TIMBER FOREST PRODUCTS IN BASTAR

 

 About Author  

Nishant Ghode 

Deptt. of Forestry and Wildlife, 

Shaheed Mahendra Karma 

Vishwavidyalaya, Jagdalpur, 

Bastar, Chhattisgarh 

Non-Timber Forest Products (NTFPs) 

are the products that are collected from 

forests and are not timber. They have 

immense economic and ecological 

importance. Tamarind is one such NTFP 

that is found in many parts of the world. 

In India, tamarind is found in many 

states, including Chhattisgarh. In Bastar, 

Chhattisgarh, tamarind is an 

economically useful NTFP that has 

provided livelihoods to many people. 

The Tamarind tree, scientifically known 

as Tamarindus indica, is a valuable 

Non-Timber Forest Product (NTFP) that 

has been used for centuries for its 

medicinal, culinary, and industrial 

properties. Tamarind is an important 

crop in Bastar, Chhattisgarh, and is used 

for culinary, medicinal, and industrial 

purposes. Its fruits are used in various 

dishes, and the pulp is used in Ayurvedic 

medicine. The tree also has industrial 

applications, but itôs cultivation and 

collection face challenges that need 

addressing for sustainability. This article 

will discuss the economic importance of 

tamarind and its uses in Bastar, as well 

as the challenges faced by farmers and 

collectors, and suggest solutions. 

Historical background:  

Tamarind has been cultivated in 

India for centuries and has been an 

important part of the country's culinary 

and medicinal traditions. In the Bastar 

region, the tamarind tree has been a 

source of livelihood for the local 

communities for generations. The tree's 

leaves, bark, and fruits are used for 

various purposes, ranging from food to 

medicine to dyeing. The tamarind fruit is 

a popular souring agent in many Indian 

cuisines, including the famous South 

Indian sambar and rasam. The tree's bark 

and leaves are used to treat fevers, colds, 

and headaches, while the seeds are used 

for their oil, which is believed to have 

astringent and antiseptic properties.The 

tamarind tree's cultural significance can 

be seen in the various local festivals and 

rituals that are associated with it. In the 

Bastar region, the tree is worshipped as a 

symbol of fertility and prosperity. 

During the annual Dussehra festival, the 

tamarind tree is decorated with colorful 

ribbons and worshipped by the local 

communities. 

Uses of tamarind:  

Tribals in Bastar have been 

using tamarind for medicinal purposes 

for centuries. It is known for its anti-

inflammatory, antioxidant, and 

antimicrobial properties and is used to 

treat fever, sore throat, stomach 

ailments, and relieve pain. The tribals 

make a decoction from the fruit pulp by 

boiling it in water and straining the 

liquid. This decoction is consumed to 

treat fever, reduce inflammation, and 

relieve pain. Tamarind is also used to 

treat sore throats. Tamarind is a versatile 

fruit that has multiple health benefits. It 

can be used as a natural remedy for 

throat inflammation, stomach ailments, 

and skin conditions. The fruit is also 

believed to improve digestion, boost the 

immune system, and lower cholesterol 

levels. It has a laxative effect that can 

help regulate bowel movements. 

Additionally, tamarind is beneficial for 

women's health. Tribals in Bastar use the 

fruit pulp mixed with honey to reduce 

inflammation and promote healing. 

Tamarind is used to treat menstrual 

issues and menopausal symptoms. It can 

regulate menstrual cycles. But, 

consuming too much can cause digestive 

problems due to high levels of tartaric 

acid. 

Challenges faced by farmers and 

collectors:  

Despite its economic and 

cultural significance, the cultivation of 

tamarind in Bastar has faced several 

challenges over the years. One of the 

major challenges is the infestation of 

pests and diseases, which can severely 

affect the yield and quality of the crop. 

The tamarind fruit is susceptible to 

various pests, including fruit flies, 

aphids, and mites, which can cause 

Fig.01 

Fig.02 

Fig.03 

Fig. 01 &  Fig. 02. Tribals 

traditionally remove the seeds 

from the fruit.  Fig.03. Tamarind 

Basket. 
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damage to the fruit and reduce its 

quality. The tree is also prone to 

diseases, such as leaf spots and root rot, 

which can cause significant damage to 

the tree and reduce its lifespan. Another 

challenge faced by farmers and 

collectors is the lack of technological 

advancements in tamarind cultivation. 

The traditional methods of tamarind 

cultivation involve manual labor and are 

often inefficient and time-consuming. 

The lack of modern equipment and 

technology makes it difficult for farmers 

to increase their productivity and 

improve the quality of their crop. 

History of tamarind cultivation 

in Bastar:  

Tamarind cultivation in Bastar 

dates back to ancient times. According 

to local folklore, the tamarind tree was 

introduced to the region by a tribal king. 

He brought the seeds of the tree from a 

distant land and planted them in the 

region. Over time, the tree became an 

integral part of the local agroforestry 

system and became an important source 

of income for farmers. 

1.  Traditional cultivation 

practices of t amarind in 

Bastar:  

Tamarind trees are well adapted 

to the tropical climate of Bastar and can 

grow in a variety of soils. Traditionally, 

tamarind has been cultivated in the 

region using a mixed cropping system. 

The trees are planted along with other 

crops like maize, cotton, and vegetables. 

The tamarind tree provides shade to the 

other crops and helps to maintain soil 

fertility by fixing nitrogen. The tamarind 

tree is propagated through seeds, which 

are sown in nursery beds. After 3-4 

months, the seedlings are transplanted to 

the main field. The tree starts to bear 

fruit after 5-6 years of planting. The fruit 

is harvested during the dry season. The 

harvested fruit is then processed to 

extract the pulp. Traditionally, the pulp 

is extracted manually by beating the fruit 

with a wooden mallet. The pulp is then 

dried in the sun and stored in bags. The 

dried pulp is used for making chutneys, 

curries, and other dishes. 

2.  Modern t echniques for 

t amarind cultivation:  

Farmers and collectors in 

Bastar are adopting modern techniques 

for tamarind cultivation to increase 

productivity and maximize land use. 

High-density planting and improved 

varieties of tamarind are being used for 

higher yields and increased income 

potential. Modern equipment and 

technology like tamarind de-seeding 

machines, pulp extractors, and drying 

machines are being used to improve 

processing efficiency and meet market 

demand. 

3.  Sustainable practices for 

t amarind cultivation:  

To ensure the sustainable 

cultivation of tamarind for generations to 

come, farmers and collectors in Bastar 

are also adopting sustainable practices. 

These practices include the use of 

organic fertilizers and pest control 

methods, crop rotation, and the 

conservation of natural resources like 

water and soil. The use of sustainable 

practices not only helps to protect the 

environment but also improves the 

quality of the tamarind fruit. Organic 

tamarind is in high demand in the 

market, and farmers who adopt 

sustainable practices can command a 

premium for their produce. 

Conclusion  

Tamarind is a crucial component 

of the economy and culture of Bastar for 

centuries due to its culinary, medicinal, 

and industrial uses. However, traditional 

cultivation practices have resulted in low 

yields and limited income for farmers. 

By adopting modern techniques and 

sustainable practices, tamarind 

cultivation can be sustained for 

generations. The region faces challenges 

like pests, diseases, and lack of 

technological advancements. To address 

these challenges, sustainable practices, 

such as natural pest control methods and 

the adoption of modern equipment and 

technology, can be adopted. By adopting 

these practices, farmers and collectors 

can improve their productivity and 

increase the quality of their crops, 

ensuring the sustainable cultivation of 

tamarind for generations to come. 

ƴƴƴ

Need of higher education:  

In the 21
st
 century, higher 

education is very important for the 

development of social, economical, and 

technological fields of India. India has to 

give importance for the higher education 

to compete with the other countries. 

Particularly, the central and state 

governments have the responsibility to 

encourage of higher education. 

Universities are the places for 

knowledge and creativity. In order to 

strengthen national intelligence, growth 

of higher education is must. 

Education commissions and 

committees in India  

1.  Radhakrishnan commission:  

The commission such as The 

Radhakrishna Commission by GOI is 

also emphasized on the need for the 

development of higher education, and 

better utilization of human resources. 
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The University Education Commission 

(1948-49), under the Chairmanship of 

Dr. S. Radhakrishna, gave the 

foundations of the future of Indian 

Higher Education. 

2.  Mudliar commission:  

It was made especially for 

secondary education.  It emphasized on 

the importance of methods of teaching 

and suggested measures to reform the 

system of examination.  

3.  Kothari commission:  

The report of the Education 

Commission (1964-66) under the 

Chairmanship of Dr. D. S. Kothari 

indicated the symbiotic relationship 

between education and national 

development. But it could not be 

implemented in all aspects. It observed 

that medium of instruction should be the 

mother tongue.  

National policy on education, 

(1986)  

To create new avenues and to 

meet challenges a radical change became 

necessity in the education system. In 

January 1985, former Prime Minister, 

Rajiv Gandhi, announced that his 

government would formulate a New 

Policy Education. A document of 

óChallenge of Education: A Policy 

Perspectiveô was prepared for initiating a 

nation-wide public debate. It was 

followed by preparation of óDraft 

National Policy, 1986. Thereafter, 

Parliament adopted the NPE in May 

1986. It emphasized on the:  

(a) Creation of a National Education 

System  

(b) Removing the imbalances and 

disparities in education.  

Special emphasis was laid on 

the development of education in respect 

of SCs and STs through scholarships and 

facilities for special coaching. NPE also 

emphasize the role of womenôs 

education and providing equal 

educational opportunities for all in all 

the fields. It also emphasize on 

vocationalisation of education. Major 

changes were proposed in the area of 

higher and technical education. 

Programme of Action (POA), 

(1986)  

ü To implement the NPE, a Programme 

of Action with 23 Task Forces were 

constituted.  

ü Each task force was assigned a 

specific subject covered by the NPE.  

ü To project the necessary actions and 

to indicate the broad targets and 

phasing of the programme and to 

indicate the financial implications 

with reference to each phase.  

ü POA emphasized on 

vocationalisation of education at 

primary, secondary and higher 

secondary stages in the areas of 

agriculture, commerce, home 

science, health and para-medical 

fields. 

Features of higher education in 

developing countries  

India has been home to the 

institutions of higher education. At the 

time of independence, it has 20 

universities and 500 colleges. But it has 

become the largest higher education 

system in the world having 42000, 

institutions of higher education. Indian 

Higher Education system is third largest 

system in the world. The university 

Grant Commission is main governing 

body to handle the matters of higher 

education, it monitor the standard of 

Education, advises the Government and 

co-ordinate between the centre and state. 

Higher Education in India. Distance and 

open learning is feature of Indian higher 

educational system. Distance education 

council look after the matters of these 

Institutions. India Gandhi National Open 

University is the largest university in the 

world. Universities in India have 

evolved divergent streams and it has 

been monitored by an apex body which 

is controlling authority by Ministry of 

Human Resource Development funded 

by State Government. 

 Higher Education in Egypt  

ü It is one of the largest educational 

systems in Middle East.  

ü According to the constitution of 

Egypt, education is free for all basic 

up to higher education because state 

provides huge share of funding and 

oǣcially. 

ü  State is responsible for ýnancial 

support for higher education.  

ü In present system, there are 17 public 

universities, 51 non-public 

universities, 16 private universities 

and 89 private higher education 

institutions. 

ü The main way for general secondary 

school leavers to enter a higher 

education program in Egypt is to 

perform adequately in the centralized 

national exam (ThanaweyaAmma).  

ü This exam used to be held in the last 

year of secondary education, and was 

perceived as a nightmare by students 

and their families being the only way 

of admission to higher education. 

Higher E ducationin Malaysia  

ü Higher education is responsible for 

imparting post-secondary education 

in Malaysia and it is working under 

Ministry of education.  

ü Ministry of Education has been 

taking several steps to expand 

education industry for healthy 

development of country.  

ü It is prime goal of Government to 

make Malaysia a regional centre of 

excellence in education.  

ü The positive posture can be seen in 

several areas such as increase 

studentsô enrolment, public private 

institutions, spending ýnance, quality 

education and additional policies to 

promote education for substantial 

growth of higher education.  

ü Malaysia has various teacher training 

colleges as well as other public 

colleges which provide certiýcate, 

diploma and pre-university programs. 

Malaysian universities provide 

diploma, undergraduate and post-

graduate study program.  

ü Malaysia has 20 public universities, 

32 private universities and 6 foreign 

university branch campuses; 485 

private colleges, 24 polytechnics and 

37 public community colleges. 

Higher Education in Thailand  

ü Thailand Higher Education 

Development Plan has been 

formulated and integrated into 

successive ýve year plan to 

encourage the educational to 
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economic and social and cultural 

goals of national development.  

ü Higher Education commission has 

major role in quality assurance 

systems within public and private 

institutions by providing policy 

guidelines, support of knowledge 

based activities and implementing 

international projects. 

Impacts of higher education  

1.  Economic impact:  Liberal arts 

education can increase innovation 

and economic fluidity, leading to 

more creative and knowledge-based 

economies with a more adaptable 

workforce.  

2.  Policymaking impact:  

Development and policy making 

requires people with generalized as 

well as specialized knowledge, and 

critical thinking and communication 

skills.  

3.  Political participation:  By 

spreading knowledge and increasing 

debate, liberal education may extend 

participatory citizenship to more 

members of society, thus improving 

the quality of democracy in a society.  

4.  Societal cohesion:  Liberal 

education may promote tolerance and 

understanding of others, leading to a 

more peaceful and cohesive society. 

5.  Greater internationa l 

understanding:  Liberal education 

may increase cross-cultural 

understanding and lead to more 

peaceful interaction between nations. 

ƴƴƴ

 

ndia is an agrarian country with 

about 65% of its population, either 

directly or indirectly engaged in 

agriculture and allied sectors. It is 

among one of the core sector of the 

country, providing employment to 2/3
rd

 

of the work force and contributing 

approximately 24% of nationôs GDP in 

2020-21. Agriculture is practiced 

throughout the country stretching from 

the hilly areas of Jammu Kashmir to the 

coastal areas of  Tamil Nadu.  

Agri-Entreprenuer is an 

individual / person who unites all means 

of production i.e, land, labour and 

capital to produce an agricultural 

produce (both organic food and fortified 

products), developing  agri-business 

units ,establishing agro-service centers   

in accordance with rising demand. Wide 

varieties of agricultural crops, 

vegetables, spices, 

medicinal crops etc are 

grown throughout the 

country. Different 

types of soil, varied 

agro-climatic zones, 

varied ecosystem 

supports the 

cultivation in vivid 

topography throughout 

the year. It also helps 

in establishing 

entrepreneurial units in 

agri-inputs for the 

manufacture of 

pesticides, fertilizers, 

agricultural 

implements, hybrid 

varieties of seeds etc. 

Having such a wider 

scope in Agriculture 

attracts the interest of people 

towards it, in this way Agri-

entrepreneurship comes into light. 

Opportunities for Agri -

entrepreneurship:  

¶ In India, malnutrition is still a problem 

which needs to be tackled especially 

among women and infants. Thus, there 

is an opportunity to prepare food items 

rich in vital nutrients. 

¶ With 

increasing 

interest of 

people 

towards 

organic food, 

there is wide 

scope to grow 

organic and 

quality rich 

crops in order 

to meet the 

demand of 

the target 

people. 

¶  

Providing 

fresh product 

at the door 

step of the 

customer is now-a 

ïdays widely 

practiced, in such a situation ,  Agri-

entrepreneurship comes into play. 

¶ Low cost production technologies 

such as mushroom cultivation, rainfed 

farming, goatry etc are proving to be 

fruitful as it increase benefits and 

I 
Puffed Rice mill 

Apiculture  
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creates opportunity for Agri-

entrepreneurship. 

¶ Farmers need advices, guidance and 

follow-up throughout. Thus, 

developing technologies which are 

socially and psychologically 

beneficial, is also an opportunity for 

Agri-entrepreneurship. 

Possible areas of Agri -

entrepreneurship development  

Agri- enterprise can be 

established on- farm and off- farm,   

depending upon geographical location, 

resource availability, vicinity to market 

etc. 

 Establishing Agro-produce 

processing units: These enterprises 

convert the agricultural produce into 

processed items. Examples:  Puffed 

rice and pressed rice mills, flour 

mills etc. 

 Establishing Agro-produce manufa-

cturing units: These enterprises 

completely convert the raw 

materials into an entirely new 

finished product. Examples: Sugar 

factories, Vegetable oil factories, tea 

manufacturing unit, essential oils 

etc. 

 Establishing Agro-inputs manufa-

cturing enterprises: These 

enterprises develop tools or inputs 

such as chemicals which helps in 

drudgery reduction. 

 Establishing agro-service centers: 

These enterprises are set up for 

repairing and servicing agricultural 

implements and equipments. 

 Enterprises can also be established 

in fields such as  textile industry 

such as cloth stitching, knitting, 

printing, carpet making, candle 

making, chalk making, pottery, toy 

making etc. 

 In the allied sector also, agri- 

enterprises can be well established 

such as in fisheries, goat farming, 

piggery, poultry, nursery, apiculture 

etc. 
 

Conclusion  

There is immense scope in the 

field of Agri-entrepreneurship. All it 

needed for being a successful 

entrepreneur are having a clear vision, 

calculated risk taking,  urge for 

innovation, risk bearing ability, 

economic support, managerial skills and 

strong desire to reap benefits. Any 

person with all the qualities along with 

dedication and proper planning can 

become successful and earn benefits 

throughout in the field of Agriculture 

and allied sectors. 

ƴƴƴ

 

 

griculture is one of humanities 

crowning achievements laying 

the groundwork for the 

foundation of human civilizations and 

allowing the human race to 

exponentially proliferate. The 

agriculture sector has enormous 

potential and the recent growth figures 

registered during the times of the 

draconian coronavirus act as a testimony 

to it. Even today approximately 55% of 

the human population is involved in 

agriculture in some or the other way. 

The contribution of agriculture and 

allied sector to the GDP is close to 18%. 

If disruptive technology along with 

market reforms are appropriately 

amalgamated with government policies, 

the agriculture sector can be seen 

mushrooming 

in the 

upcoming 

times. Here are 

3 pragmatic 

solutions to 

achieve 

sustainability 

in agriculture 

with increased 

returns: 

Farm clustering and console -

dation towards cooperative 

farming:  

An amalgamation of small and 

marginal farmers with cluster-based 

business organizations is a welcoming 

step, this not only gives the farmers 

enhanced negotiating power but also 

provides them with resources and other 

technological advantages. Farmer 

Producer Organisations (FPOs) for 

fostering collective and organized action 

by farmers through formal 

collaborations have been recognized as a 

viable new age measure to address these 

challenges. When identified as groups 

farmers have the liberty to practice crop 

diversification and also leverage the 

selling of the produce as a bulk seller. 

FPOs enable the realization of 

economies of scale, offer better access to 

investment and technology to the 

members and hold better bargaining 

power in input and output markets. FPOs 

are basically a fusion of co-operative 

societies and limited companies. 

Moreover, it can be seen that a persistent 

problem because of which the FPOs are 

not able to generate prices to their full 

capacities is the lack of business acumen 

and in-depth knowledge about the 

functioning of agricultural markets, this 

has a rippling effect over the progress of 

A 


