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Respected readers, September issue of Times of Agriculture 

e-magazine is going to be very important for you. As we all know 

that recently Prime Minister Shri Narendra Modi has given 

emphasis on Biofortification. The basic principle of developing 

biofortified Varities is to increase the nutrient content of such 

Varities  by selecting high yielding varieties, which are found to be 

deficient in nutrients. Also developing new varieties that are rich 

in nutrients, so that the country can get rid of problems like 

malnutrition and anemia. With the development of such nutritious 

varieties, we can prevent malnutrition in children to a great extent 

by giving quality nutrition along with the improvement of the 

varieties. Dear readers, biofortified varieties will prove to be a 

boon for any country and it will also be a proud moment for all of 

us in the agricultural world. Through this issue, you will get 

complete information about biofortification. Hope you like this 

issue of the Times of Agriculture e-magazine 

 

Thanks a lot and best wishes.  

 

Editor-In-Chief 

Dr. Devraj Singh 
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„Mahalingam Govindaraj‟ won 

Norman E. Borlaug Award 

Dr. Mahalingam Govindaraj, a Senior 

Scientist for Crop Development at Harvest 

Plus and the Alliance of Bioversity 

International and  International Center for 

Tropical Agriculture (CIAT) has won the 

Norman E. Borlaug award for field research 

and application 2022. This award is for his 

efforts to develop a biofortified pearl millet 

(bajra) that is rich in iron and zinc.  

He released Dhanashakti, world's 1
st

  

biofortified pearl millet variety in 2014. 

 
Agriculture 

Updates 
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Agriculture 

Updates 

 

 The government issued an order requiring all 

businesses to market their goods under the brand 

name “BHARAT” in order to standardize 

fertiliser brands across the nation.  

According to the “One Nation One Fertilizer” 

order, irrespective of the company that 

manufactures it, whether in the public or private 

sector, all fertiliser bags, whether containing urea, 

di-ammonium phosphate (DAP), muriate of 

ootash (MOP), or NPK, will sport the brand name 

“BHARAT UREA,” “BHARAT DAP,” 

“BHARAT MOP,” and “BHARAT NPK. 

September, 2022/ Page | 10 Timesofagriculture.in 



 

September, 2022/ Page | 11  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Agriculture 

Updates 

Mithila Makhana got GI tag 

The Central government has awarded 

Geographical Indication (GI) tag to Mithila 

Makhana. With this move, growers will get 

the maximum price for their premium 

produce. Over five lakh farmers of the 

Mithila region of Bihar will be benefitted 

from this decision. Makhana registered with 

GI Tag, farmers will get profit and it will be 

easier to earn. 

The Geographical Indications Registry (GIR) 

under the Central Ministry of Commerce 

has accepted the petition to rename Bihar 

Makhana as Mithila Makhana and has also 

suggested further changes to the brand logo 

to better reflect its origins. 
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During the 9
th

 general body meeting of the 

National Fisheries Development Board, Shri 

Parshottam Rupala, Union Minister for 

Fisheries, Animal Husbandry and Dairy, 

introduced the “Aqua Bazar” online market 

place feature in the “Matsya Setu” app.  

The Aqua Bazar, online market will assist fish 

farmers and other interested parties in 

locating the inputs—such as fish seeds, feed, 

medicines, etc. and services needed for fish 

cultivation. 

Farmers may also offer their table-size fish for 

sale on the Aqua Bazar market.  

„Aqua Bazar‟ Marketing 

feature introduced in “Matsya 

Setu” app 

 
Agriculture 

Updates 
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DBW-370 High yield potential.   

Recommended for early sowing  

Yield capacity of 75 quintals. 

DBW-371 

DBW-372 

DBW-316 

Identified based on its superior quality and it has 

been recommended for north-eastern plains zone 

(nepz)- eastern uttar pradesh, orissa, west bengal, 

bihar and jharkhand. 

DBW -55 (D) 
Identified based on its yield advantage and resistance 

to black and brown rusts. 

 

 
Agriculture 

Updates 

These new varieties have been approved by the 

varietal identification committee of wheat and 

barley of the Indian Council of Agricultural 

Research (ICAR).The scientists at the ICAR-

Indian Institute of Wheat and Barley Research 

(IIWBR) have claimed that the varieties are 

climate resilient and have a yielding capacity of 

up to 75 quintals per hectare, helping the farmers 

to reap 5-10 quintals more than the average 

produce of 20-22 quintals per acre. 

5 New High-yielding Varieties 

of Wheat 
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UP Govt announced 

„Panchamrut Yojana‟  

Uttar Pradesh government announced  Panchamrut 

Yojana.  It will help to achieve the goal of doubling 

farmers‟ income through the introduction of cost-

effective technical measures and the promotion of the 

co-cropping method.  

According to an official of the Sugarcane 

Development Department, the Government has 

already started taking steps under Panchamrut 

Yojana to achieve this goal, and would initially 

select a total of 2028 farmers. Panchamrut scheme 

seeks to reduce the production cost of sugarcane, as 

well as increase productivity and the fertility of the 

land, through five techniques, 

1. Integrated trench method for sowing  

2. Ratoon management  

3. Trash mulching,  

4. Drip irrigation and  

5. Co-cropping. 

 
Agriculture 

Updates 
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Agriculture 

Updates 

11
th

 National Seed Congress 

2022 at Gwalior 

The Union Minister of Agriculture and Farmers 

Welfare, Narendra Singh Tomar inaugurated 

the 11
th

 National Seed Congress-2022 at the 

Rajmata Vijayaraje Scindia Agriculture 

University in Gwalior. 

 The State Academy of Agricultural and Allied 

Sciences (SAAS) was launched. The efforts of 

NAAS at the national level and SAAS at the 

regional level will further accelerate the 

activities of agriculture, horticulture, animal 

husbandry science and promotion of related 

research and education. 
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Agriculture 

Updates 

FSSAI launches drive against 

sale of adulterated edible oil 

Food safety regulator, FSSAI has launched 

an awareness drive against the sale of 

adulterated edible oil. 

FSSAI, has decided to ban adulterated 

mineral oil, argemone oil, castor oil and 

trans fatty acid oil.  In the first phase, 126 

samples of edible oil will be sent for test to 

oil testing laboratory. 

The food safety regulator has intensified 

the crackdown against the sale of 

adulterated edible oil (both branded and 

unbranded) across India. 
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Agriculture 

Updates 

Giving a boost to India‟s rice exports potential 

from the North East region, APEDA exported 

the first consignment of Geographical 

Indication (GI) tagged Joha rice and Aijung 

rice from Assam to Dubai. The consignment 

was flagged off by APEDA chairman Dr. M. 

Angamuthu in presence of officials from 

APEDA and state government and 

representatives from ABM Agri Industry and 

Research Pvt. Ltd. which handled the 

shipment.  

APEDA informed that the Joha rice 

shipped was sourced from the farmers of 

lower Assam’s Nalbari and Kamrup 

districts, while Aijung variety was sourced 

from Kamrup district. 

APEDA exported Joha and 

Aijung rice (Assam) to Dubai 
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Agriculture 

Updates 

After farmers suffered crop losses due to 

sudden rise in temperature during the 

previous Rabi season, Punjab Agricultural 

University (PAU) introduced a new 

genetically stronger wheat variety (PBW 

826), which has better heat tolerance as 

compared to other existing varieties 

available in the market. 

Introduced after four years of clinical and 

field trials, the new PBW 826 variety has 

witnessed 31% and 17% more yield than 

HD 3086 and HD 2967 varieties of wheat 

respectively.  

PBW 826 – A New Heat 

Tolerant Wheat Variety 
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Improving Nutrition For Reducing 

Malnutrition 
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“Malnutrition and lack of micronutrients are 

affecting the growth of poor children. 

Looking at this, it has been decided to fortify 

the rice given to the poor via different 

government schemes such as the public 

distribution system (PDS) and mid-day meal 

(MDM) will be fortified by 2024.”- said PM 

Narendra Modi.  

As according to the reports of WHO, 

undernutrition is one of the biggest challenges 

India is facing every second women is 

anaemic and every third child is stunted. In a 

recent study by NFHS-5, it was revealed that 

there had been even getting worse as compared 

to NFHS-4 study- demanding the an immediate 

need of actions. One of the recent initiative 

taken by the government is +F logo on on 

packaging and labeling. 
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What is +F logo? 

Food fortification is required according to the Food 

Safety and Standards Authority of India (FSSAI) has came 

out with the “+F” logo for fortified foods, in order to 

combat the cumulative malnutrition and deficiencies 

over time. The recently introduced blue sign +F on 

packets of staple foods like oil, milk, double fortified salt, 

wheat flour, and rice will help consumers identify which 

products are nutrient-dense. 

 To control the provisions relating to fortified foods, 

FSSAI introduced the Food Safety and Standards 

(Fortification of Foods) Regulations, 2018, on August 2. 

The following are some of the key elements of the 

regulations: 

It specifies the requirements for adding micronutrients 

in order to fortify food. The fortified food's producers 

are required to submit a quality assurance undertaking. 

The food fortificant, the +F logo, and the tagline 

“Sampoorna Poshan Swasth Jeevan” must be stated 

on packaging and labelling. 

The Food Safety and Standards (Packaging and 

Labeling) Regulations should also be followed. 
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Need of +F logo 

 Blue sign +F on packets of food will give instant 

recognisability and help people identify which 

products are nutritious. 

 It also assures that micronutrients have been added 

in right quantity, thus making these foods safe for 

consumption. 

 Since nutrients are added to the staple foods which 

are widely consumed. Thus, this is an excellent 

method to improve the health of a large section of 

population. 

Concept of Biofortification 

"Biofortification" or "biological fortification" refers 

to the development of nutritionally enhanced food crops 

with increased bioavailability for the human population 

employing modern biotechnology techniques, 

conventional plant breeding, and agronomic 

approaches. Usually, it's used to describe the production 

of foods with increased nutritional values. The taste, 

aroma, or texture of the food remain unaltered. It is a 

cost-effective strategy that doesn't call for people to 

change their dietary habits or patterns. 
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Selective addition of nutrition  

Through genetic modification or selective 

breeding, biofortification enables the addition 

of specific nutrients to a given crop.  

  

Reduces need for overspending on food  

Biofortification is a lifesaver in developing 

nations because the majority of people cannot 

afford to spend more money on nutritous 

food.  

  

Enhances human productivity  

Lack of proper nutrients is a major concern 

that reduces working efficiency of humans. 

Providing nutrition in an effective way can 

significantly boost productivity 

 

 
 

 

Importance of Biofortification 
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Standards for Fortification ? 

Under the Ministry’s guidelines, 10g of FRK must be 

blended with 1 kg of regular rice.  
 

According to FSSAI norms 

1 kg of fortified rice will contain 

  Iron  

28-42  

mg 

  Zinc 

10-15  

mg 

  Folic Acid  

75-125   

microgram 

  Vitamin A 

500-750    

microgram 

  Vitamin B-1 

1-1.5    

microgram 

  Vitamin B-12 

0.75-1.25     

microgram 
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Rice 
 CR Dhan 310 (protein rich variety)  
 DRR Dhan 45 (zinc rich variety)  

Wheat 
 WB 02 (zinc & iron rich variety)  
 HPBW 01 (iron & zinc rich variety)  

Maize 
 Pusa Vivek QPM9 Improved (provitamin-A, lysine rich 

hybrid)  
 Pusa HM4 Improved (lysine & tryptophan rich hybrid)  
 Pusa HM8 Improved (lysine & tryptophan rich hybrid)  
 Pusa HM9 Improved (lysine & tryptophan rich hybrid)  

Pearl millet 
 HHB 299 (iron & zinc rich hybrid)  
 AHB 1200 (iron rich hybrid)  

Lentil 
 Pusa Ageti Masoor (iron rich variety)  

Mustard 
 Pusa Mustard 30 (low erucic acid variety)  
 Pusa Double Zero Mustard 31 (low erucic acid & low 

glucosinolate variety)  

Cauliflower 
 Pusa Beta Kesari 1 (β-carotene rich variety) 

Sweet Potato 
 Bhu Sona (β-carotene rich variety)  
 Bhu Krishna (anthocyanin rich variety)  

Pomegranate 
 Solapur Lal (iron, zinc & vitamin-C rich variety) 

Biofortified Varieties 
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Conclusion 

Mineral and vitamin deficiencies are predicted to 

become increasingly dangerous in the future, and 

biofortification method is emerging as a potential solution. 

Biofortification offers sustainable solutions to the existing 

micronutrient related malnutrition problems. Plant 

breeding is regarded as the most cost-effective and 

environmentally friendly method of biofortification to 

address micronutrient deficiencies. The biofortification 

technology shows significant promise for addressing the 

issue of micronutrient deficiency in the underdeveloped 

countries given a low-cost, simple, and crop-based 

approach.  

 Further, it requires a one-time investment, and seeds can 

be multiplied across years by farmers at virtually zero 

marginal cost. There has been significant development in 

this area with the advent of various biofortified crop 

varieties that are assisting in overcoming micronutrient 

deficiencies in the target populations and with further 

planned study and sensible legislation, biofortification 

may experience considerable success in the years to come. 
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he Global Positioning 

System (GPS) provide 

coordinates, altitude, 

navigation, velocity, and time to 

public. It is independent of weather, 

provides data on continuous basis 

irrespective of day and night. It is a 

satellite system revolving around the 

earth in a very precise orbit. It 

continuously transmits radio waves 

to the earth‟s features and provides 

location information to the user 

precisely. Earlier GPS was only for 

military purpose, later it was made 

available to commercial purpose. 

Components of GPS 

 GPS contains three 

segments. They are: 

i. Space segment 

The space segment consists of 

GPS satellites which transmit 

signals, store and broadcast the 

navigation message given by the 

control segment. Atomic clocks in 

the satellites regulate these 

transmissions. 

ii. Control segment                                                                                                                                   

     The control segment is also 

known as the ground segment which 

is responsible for the proper 

operation of GPS. It maintains the 

status and configuration of the 

satellite constellation and predicts 

transmission and satellite clock 

evolution. It keeps the corresponding 

navigation system time scale and 

update the navigation messages for 

all the satellites.  
 

iii. User Segment 

      The user segment consists of 

GPS receivers which receive signals 

from the satellites and provide the 

very accurate coordinates and time. 

Each GPS receiver is identified by 

the three-dimensional location 

(latitude, longitude, and altitude) 

plus the time. 

Working principle of GPS 

Trilateration is a basic 

geometric principle behind the GPS 

that finds one location with already 

known locations. It is based on the 

measurement of pseudo ranges 

between the four satellites and the 

user. GPS receiver receives signals 

from GPS satellites, each 

transmission containing the 

satellite‟s position. The time of 

received signal is compared with the 

time of transmitted signal. 

GPS accuracy depends on 

the precision of signals that 

transmitted from satellites to 

receivers. The most accurate forms 

of GPS receivers are Differential 

Global Positioning Systems 

(DGPS). The sources of error in GPS 

are by atomic clocks in satellites, 

T 

APPLICATION OF GLOBAL POSITIONING  

Fig 1. Components of GPS 

P= [(Transmission time – Reception 

time) × Speed of light] 

SYSTEM IN AGRICULTURE 
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Fig 2. Trilateration principle 

orbital errors, ionosphere and 

troposphere interactions, receiver 

noise and multipath. 

Navigation satellite systems 

of different countries 

 NAVSTAR GPS- Navigation 

Satellite Timing and Ranging 

System GPS (USA). 

 GLONASS- Global Navigation 

Satellite System (Russia). 

 BEIDOU- BeiDou Navigation 

Satellite System (China). 

 GALILEO- European Global 

Satellite Navigation System 

(European Union). 

 IRNSS- Indian Regional 

Navigation Satellite System 

(India). 

 QZSS- Quazi-Zenith Satellite 

System (Japan). 

GPS in agriculture 

 GPS plays an important role in 

precision agriculture or site-

specific management. With the 

combination of the Global 

Positioning System (GPS) and 

geographic information systems 

(GIS), large volumes of 

geospatial data handled and 

analyzed easily. The improved 

information on land and water use 

can collected with precise 

positional data.  

 GPS is used for mapping fields, 

soil sampling, guiding tractors, 

variable rate applications and 

yield mapping.  

 Site-specific soil sampling and 

data analysis help in site specific 

nutrient management which 

avoids the wastage of nutrients.  

 GPS enabled data collection from 

the field helps to map the accurate 

location of pest, insect, and weed 

infestations.  

 Accurately monitored yield data 

will be useful for future site-

specific field preparation. 

 The real time information on soil 

and plant requirements is helpful 

for site-specific management to 

increase agricultural productivity.  

 The efficient use of resources 

reduces the wastage of inputs and 

gets additional benefit to farmers.  

 

■■■
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arming at all times hanging on 

the information like climate, 

weather condition, rain 

forecasting, market fluctuations, etc. 

It is not constant in nature, So to be a 

good farmer one must have the 

knowledge of everything which is 

primarily related to production and 

marketing. 

Agribusiness is a combination 

of the words "agriculture" and 

"business" and refers to any business 

related to farming and farming-

related commercial activities. 

Agribusiness involves all the steps 

required to send an agricultural good 

to market, namely production, 

processing, and distribution. 

Entrepreneurship development 

is the means of enhancing the 

knowledge and skill of entrepreneurs 

through several classroom coaching 

and programs, and training. The 

main point of the development 

process is to strengthen and 

increase the number of 

entrepreneurs. 

IT based E-agricultural 

Markets in India E-choupal: In June 

2000, ITC Limited launched E-

choupal in India and now E-choupal 

is the largest Internet-based Agri 

market in rural India. The start-ups 

have provided PCs and Broadband 

connections in rural communities 

throughout numerous agrarian 

sections of the country. This online 

platform enables farmers to get 

information on market prices. The 

principle aim of this e-market is to 

empower the farmers, it should not 

only empower but also facilitates 

these farmers to face the 

competition. 

e-NAM: National Agriculture 

Market or eNAM was projected on 

14 April 2016 by the Ministry of 

Agriculture Govt. of India. It is an 

internet based agricultural products 

buying platform in a India. The 

market enables the farmers, traders, 

and buyers in single virtual spot. 

This helps the farmers in getting the 

best prices for their products. 

AGMARKET: India‟s first e-

agricultural market system was 

established in 2000 to empower the 

Indian agricultural market. It 

maintains and Provides data on daily 

reasonably high estimate rates for 

about 300 products and over 2,000 

types in many regional languages 

from its well-maintained database.  

Digital Mandi: IIT Kanpur and 

BSNL have developed this agri 

related mobile application, which 

facilitates the farmers to access the 

current rates of specified crops, and 

farmers can choose suitable time and 

market to sell their crops for 

maximum returns. 

Objectives 

 To study the role of information 

technology agri-business in India. 

 To understand how information 

technology promotes the 

efficiency and effectiveness of 

agri-business. 

 To suggest the suitable 

recommendation. 

Role of information techno-

logy in agri-business 

Information technology (IT) 

systems enable managers to 

overcome these obstacles to a large 

extent. With the help of these 

systems more information can be 

gathered with less effort and it can 

F 

IN AGRI-BUSINESS 
ROLE OF INFORMATION TECHNOLOGY 
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be interpreted with the combined 

knowledge of specialists in different 

fields. The interpretation of the 

information can be done in seconds. 

This puts a very powerful tool in the 

hands of the agribusiness manager to 

use in decision making. 

Information and communication 

technology in agriculture (ICT in 

agriculture), also known as e-

agriculture, focuses on the 

enhancement of agricultural and 

rural development through improved 

information and communication 

processes. More specifically, e-

agriculture involves the 

conceptualization, design, 

development, evaluation and 

application of innovative ways to use 

information and communication 

technologies (ICTs) in the rural 

domain, with a primary focus on 

agriculture. ICT includes devices, 

networks, mobiles, services and 

applications; these range from 

innovative Internet-era technologies 

and sensors to other pre-existing aids 

such as fixed telephones, televisions, 

radios and satellites. Provisions of 

standards, norms, methodologies, 

and tools as well as development of 

individual and institutional 

capacities, and policy support are all 

key components of e-agriculture.  

The role of IT systems in 

agribusiness should mostly be seen 

as taking a decision support role and 

for this reason are also referred to as 

decision support systems. The 

systems are used as an aid to the 

decision making of the agribusiness 

manager. This stands in contrast to 

decision replacement systems where 

decisions are automatically made 

based on information gathered. 

Virtually any facet of the 

agribusiness‟ information needs can 

be addressed by IT systems.  

For example:  

 Software: Computer software is 

the core of the IT system. It is the 

primary mechanism whereby the 

manager interacts with the various 

underlying IT systems and therefore 

also the primary means of reporting 

the processed information to the 

manager to base decisions on. 

Factors affecting adoption of 

IT in agriculture: 

 Complexity of farm. 

 Degree of external support. 

 Age. 

 Time learning and configuring 

software takes a lot of time. 

 Experience. 

Below is the list of all android 

apps launched by Narendra Modi‟s 

Government for farmer.  

1. Kisan suvidha. 

2. Pusa krishi. 

3. M kisan application. 

4. Crop insurance android app. 

5. Agri market. 

Challenges associated with 

information technology in 

agricultural use:  

There are many challenges still 

present in agricultural section. some 

challenges are from government side 

and some major challenges are from 

farmers side, literacy level are the 

main challenge which is hard to 

implement the information 

technology knowledge over the 

farmers, in rural area farmers are still 

apply the domestic method of 

farming which give lower output of 

productivity . The government 

funding and subsidies are not 

properly reaching to the farmers. A 

farmer has not a proper knowledge 

to use of information resources. 

Government display the market 

knowledge, commodity details and 

other information on web side and 

ICT device but ICT literacy is the 

biggest challenge of government. 

Recommendations: 

 Agri-business is a noble 

profession, young and educated 

youth must take interest in agri-

business.  

 Educated youths must take risks 

to create value for society.  

 Educated youths are becoming 

employees, they are searching for 

jobs, instead, they may involve in 

agriculture activities or 

agribusiness.  

 Information technology is a 

facilitator and capacity builder to 

the young and knowledgeable 

ones to start agri-business. 

Conclusion 

Performance of Agri-business 

based on ICT and countryside is 

comparatively slow in association to 

the third segment of the nation where 

existing Information Technology has 

been executed at skyscraping speed. 

The purpose of this article is to know 

the, need and importance of ICT in 

agri-business and to analyze the 

opportunities and benefits for the use 

of the latest technology in agri-

business. The future for IT systems 

in agriculture holds much promise. 

Technology is constantly improving 

to solve human problems more 

easily. Innovation in technology to 

solve specific problems is driven by 

market demand. Adoption of IT in 

agriculture seems to be on the rise as 

agribusiness managers increasingly 

discover the need and consequently 

see the value of these technologies. 

This will serve to drive the demand 

for these technologies and therefore 

stimulate new innovation and 

decrease costs. As these technologies 

progress and our understanding of 

human decision-making increases 

then we should see a gradual shift 

from decision support systems to 

decision replacement systems.■   
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he term rooftop/urban 

rooftop farming gained more 

popularity in the 20
th
 

century. Rooftop farming is most 

common in urban areas, where the 

availability of land to start a kitchen 

garden is very limited. In cities, large 

concrete buildings have wide spaces 

on their balconies. Roof gardens can 

be established in an optimal manner 

with ample space on roofs and 

balconies, availability of sunlight 

and water. This works wonders for 

urban planning, as rooftop farms 

effectively absorb solar radiation 

which reduces the 'urban heat 

island effect', insulates and cools the 

host building and therebys reduces 

electricity consumption and reduces 

the risk of rainfall and stormwater 

management. In high-rise buildings, 

not all apartments have roofs. This 

way container can be placed on 

balconies and windowsills. 

Objectives of Farming on 

Rooftop  

1. Generally, Rooftop garden is 

established to utilize vacant space 

available on rooftop effectively 

and also the leisure time of the 

householders. But, it can be done 

in wider level where whole city 

can follow the same technique in 

order to make it sustainable in 

growing their vegetables 

requirements. 

2. Year round supply of our own 

favourite fresh fruits and 

vegetables. 

3. Rare and exotic unavailable 

vegetables can grow in rooftop 

garden. 

4. Grow the plants organically by 

utilizing organic waste of house 

and less use of chemicals which 

will supply toxic free fruits and 

vegetables. 

5. Saving certain amount of money 

by reducing the expenditure on 

purchase of fruits, vegetables, 

spices and flowers. 

Inputs requirement to start 

rooftop farming 

1. Tools: (a) Hoe (b) Spade /shovel 

(c) Rose can (d) Hand sprayer (e) 

Gardening hose with sprinkler (f) 

Bamboo stakes and jute strings. 

2. Other inputs: (a) Quality seeds 

from reliable sources like 

Agricultural University/ Research 

T 

ROOF TOP FARMING 
A NEW TECHNIQUES OF GROWING VEGETABLES AND FRUITS AT HOME 

Photo source- https://www.downtoearth.org.in/blog/agriculture/india-s-biodiversity-and-advocacy-for-gm-seeds-58584 
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Stations/ National Seed Centre, 

(b) Good soil free from stones, 

weeds and other indecomposable 

materials (c) Well decomposed 

organic manure (Compost/ FYM/ 

leaf compost/ degraded coir pith) 

(d) Organic inputs (Neem oil, 

Neem seed kernel extract, 

Panchagavya) (e) River bed sand 

(f) Some chemical inputs 

(Fertilizer, Pesticide etc.).   

Steps to start farming on 

rooftop 

Starting farming on rooftop is 

very easy. One can start to grow 

different kinds of vegetables, fruits, 

spices and flowers within the roof at 

very less cost and with minimal 

effort by following these steps:- 

1. Selection of pots 

For development of rooftop 

garden the first step is to select 

suitable pots which are used to store 

growing medium such as soil and 

Coco pit. Some of the most 

commonly available pots are: - 

Plastic pots, earthen pots, Cement 

pots, Grow bags, Tin Boxes, 

Wooden barrels, Fertilizer bags, etc. 

Wash those containers thoroughly 

and make drainage holes for the 

optimum performance of plants. 

However among all these, earthen 

pots are best in all climates no matter 

whether it is summer or winter. 

2. Making potting mixture 

After selecting suitable pots, 

makes potting mixture by mixing the 

Garden Soil: Compost: Sand @ 

1:1:1/ Garden soil: Compost: Coco 

pit @ 1:1:1 with the help of hand hoe 

and shovel. For farming on rooftop 

heavy soil should not be used. Coco 

pit is fiber of coconut, light in weight 

helps to get good aeration and 

drainage. This can bought from 

market. It is better to buy coco pit 

brick which can be used for longer 

time. It can be mixed with soil to use 

as a potting mixture. 

For getting good results 

perlite can also be used in potting 

mixture. Perlite helps in excellent 

drainage and to maintain pH which 

is very good for our rooftop plants. 

Before filling potting 

mixture inside the pots, holes should 

be made at the bottom portion of 

containers and cover those with 

stones or pebbles. These holes act as 

a drainage system and do not allow 

the soil to drain out of the stone or 

gravel containers. Pot shouldn‟t fill 

fully with the potting mixture. There 

should be gap of 1-2 inch at top 

which will conserve soil during 

irrigation. 

3. Planting of plants in 

potting mixture 

Once the pots are filled with 

potting mix, sow the seeds or plant 

the seedlings according to the 

season. For transplanted vegetables, 

where nursery is to be raised, 

shallow pans and tubs can be filled 

with a fine mixture of soil, sand and 

compost @ 1:1:1 and seeds should 

be sown. Pots should be irrigated 

immediately after sowing. A layer of 

dry grass or straw is spread over the 

soil until the seedlings emerge and 

then it is removed. Most of the 

seedlings are ready for planting after 

one month of sowing. 

Seeds of certain vegetable 

crops which can be sown directly, 

should be sown in selected 

pots/polythene bags etc. Sowing 

depth should be about two and a half 

times the size of the seed. 

Vegetable crops suited for 

rooftop garden: 

1. Transplanted vegetables: Brinjal, 

chilli, tomato, capsicum and onion 

etc. 

2. Direct sown vegetables: Okra/ 

Bhindi, Amaranths, Cucurbitaceous 

vegetables, Radish, Carrot, Beet root, 

Spinach, Cabbage, Cauliflower, 

Broccoli, Cowpea, French bean, etc. 

3. Fruit crops suited for rooftop 

garden: Banana, Guava, Acid lime, 

Papaya, Chiku/Sapota, Mango, 

Dragon fruit, strawberry, pineapple 

etc. 

4. Spice crops suited for rooftop 

garden: Turmeric, Ginger, 

Coriander, and Fenugreek. 

5. Medicinal crops suited for 

rooftop garden: Agathi, 

Vasaka, Aloe Vera, Periwinkle etc. 

4. Irrigation:  

Plants in pots/containers need 

a lot of care and attention. It is 

essential to water plants judiciously 

depending on the season, type of 

crop, plant and container size. The 

rule of thumb for irrigation is to rake 

the topsoil about an inch and see, if 

the subsoil is moist, no immediate 

irrigation is needed. Irrigation can be 

done by drip system / sprinkler 

system or by using rose cane or 

sprayer. 

Evening crop irrigation is 

recommended as there is direct 

sunlight during the day and 

evaporation is high. 

5. Staking:  

Depending on the stage of 

plant growth, they need support. 

Plants like lablab, bottle gourd, 

pumpkin, bitter gourd and snake 

gourd need stocking or should be 

trained in pandal method for proper 

support. Apart from the above, plants 

like tomato, brinjal and pepper also 

need to be stocked on the 60
th
 day of 

planting. 

6. Fertilizer application:  

For maximum growth and 

yield of crops, organic fertilizers 

should be applied along with 
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inorganic fertilizers. Top dressing 

with nitrogen fertilizers in the form 

of DAP/urea improves plant growth 

and yield. Application of small 

amounts of urea i.e. 5-10 g in moist 

soil once a week/ 3 weeks after 

sowing/ 2 weeks after transplanting 

is effective. Usually 5-10 grams of 

complex fertilizer (17:17:17/ 

20:20:20) containing NPK mixture is 

applied in 3 stages:- 

 30 DAP during vegetative stage 

- 5-10 g/plant. 

 At flower set time 60DAP – 15-

20 g/plant. 

 During fruit set 90 DAP- 15-20 

g/plant. 

Vermicompost should be 

applied at 100 grams per plant per 

month. Vermicompost should not be 

mixed with any inorganic fertilizers 

during application. So organic and 

inorganic fertilizers should not be 

applied together. 

7. Care and management 

Protect the crop from disease 

and pest. Always try to use organic 

pesticides as much as possible. 

Insect traps such as pheromone traps 

can also be used to protect plants. 

Additionally, it is best to use nets 

when cultivating on the roof. 

Since there is little chance of 

pollination by insects or bees on the 

roof, care should be taken during 

pollination. In this case hand 

pollination technique is useful for 

good production. Another technique 

is 3g cutting which increases female 

flowers on the plant to get maximum 

production. 

8. Harvesting 

A rooftop garden can be 

planted in all seasons to harvest 

vegetables throughout the year. In 

the case of annual plants after 

harvest, the plants are uprooted and 

all the potting mix should be taken 

out of the pot, adding some nutrients 

for the next growing plant. 

Advantages of roof cultiva-

tion 

1. We can get fresh products in our 

own house throughout the year & 

it saves money and time. 

2. We can keep ourselves healthy by 

eating fresh and organic food. 

3. We can use various waste 

materials like plastic bottles as 

containers and use our kitchen 

waste to make compost instead of 

throwing it away. 

4. It helps in reducing air pollution 

and also helps in harnessing rain 

water.  

Rooftop cultivation tips 

 Containers should be placed in a 

straight line between two pillars 

of the roof. This will reduce the 

weight on the building. 

 Use of coco peat and perlite 

reduces pot weight. This will 

make it easier to move the 

container from one place to 

another.■ 

What is 3g cutting? 

3G cutting can be defined 

as a scientific process applied to 

plants to obtain higher production 

by increasing the number of 

female flowers through the 

process of pruning and pruning 

the first and second generation 

branch tips. Here 3g refers to 

three branches i.e. up to the 3rd 

generation (Tertiary) branch. 
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nherent challenges can be seen 

in farms and agribusinesses in 

India. Sustainable development 

in agriculture is possible only with 

proper use of renewable resources. 

The Government of India has taken 

important steps to promote the use of 

solar energy in agriculture and it has 

a very good future. 

 

Benefit from the weather 

We should concentrate on 

this subject because of climate 

change and declining fossil fuel 

supplies. India has a large potential 

market for renewable solar energy 

due to its average of more than 300 

bright days per year. This could 

imply that our farmers will be able to 

access solar energy for the 

agriculture industry directly and 

better without relying just on 

subsidies. 

Certainly the Government of 

India has invested a lot on solar 

energy harvesting through 

government assistance and has 

started many projects. The 

government launched PM-KUSUM 

in 2019, which aims to maximize the 

use of non-fossil fuel sources in 

agriculture by 2022. PM-KUSUM 

aims to provide financial assistance 

and means to farmers to generate 

solar power on their farms. The 

government is investing in 

infrastructure to create 30.8 GW of 

solar capacity by 2022.  

Simplified means to help 

small and marginal farmers 

Solar energy can be used in 

India on both a large and a small 

scale. The government is taking 

measures to install solar panels to 

boost production for individual 

electricity consumption and 

irrigation needs, besides providing 

solar water pumps to small and 

marginal farmers. With the latest 

technologies, the central and state 

governments are going to implement 

more solar projects to improve grid 

integration, which will help farmers 

and other agribusinesses to increase 

energy efficiency and reduce their 

costs. 

Solar water pumps can be a 

much needed tool for farmers to 

generate enough electricity without 

having to depend on standard 

subsidies. They can also sell surplus 

electricity to distribution companies 

to generate more income, which can 

provide an impetus to reduce energy 

misuse. 

Indigenous companies and 

manufacturers have a major role in 

expanding the use of solar panels 

and components in India. Many 

companies provide assistance to 

local businesses and the government 

to offer solar products and parts at 

affordable rates. 

Use of solar technology in 

agriculture 

With the help of solar 

energy, we can dry agricultural 

products, and can also help in 

agricultural irrigation. Even small-

scale farmers can reap immense 

benefits by installing off-grid solar 

panels in their fields, which can help 

save on energy costs and irrigation 

expenses in the long run. 

Challenges of solar energy 

Changing weather condi-

tions: 

Not all states in India have as 

many sunny days. This can also be a 

I 
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matter of great concern, especially 

when the effects of climate change 

are clearly visible in many regions. 

Even if the weather remains 

unfavourable for 100 days in a year, 

it may not be possible to use solar 

energy to power agriculture. While 

the latest technology promises to 

make things better for solar power 

users in all sectors, the challenge 

may remain for at least a few years 

to come. 

High initial investment: 

Advance solar power pumps 

cost about four to five times or more 

than a standard pump. The major 

challenge for small and marginal 

farmers in India is their economic 

condition, which often do not have 

the resources. While the government 

has been supportive, the cost of solar 

panels, components and parts is a 

serious deterrent. But the cost of 

running a solar pump is nothing after 

the initial investment. It has real 

long-term benefits, which provide 

the farmer with a very low cost of 

profit for many years to come. 

Lack of awareness 

This may be perhaps the 

biggest challenge for harnessing 

solar energy for Indian agriculture at 

the grassroots level. When large 

cities are still increasingly dependent 

on fossil fuels and conventional 

energy sources, it can be difficult to 

persuade farmers and agricultural 

businesses to move to solar power. 

Advancing a solar-powered approach 

to agriculture can take a lot of effort 

and time. Indian farmers are still 

using some old farming methods, 

and seeing that the new shift requires 

changing the existing practices. Due 

to which they are not able to fully 

adopt the new technologies. 

The Indian economy has to 

move towards the use of renewable 

energy sources. It can also be seen 

clearly that, with agriculture 

continuing to consume significant 

amounts of electricity produced, the 

need for change is evident. With the 

use of solar energy, we can also keep 

our environment pure and healthy 

and we can wish for our bright 

future. 

Benefits of solar energy in 

agriculture 

1. Cheaper than fossil fuels and 

electricity. 

2. Increasing self-reliance and 

reducing pollution. 

3. Solar farms help you generate 

long term income. 

4. Can prove to be a sensitive 

solution to drought-related 

problems. 

5. Solar water heaters can provide 

hot water for dairy operations, 

pen cleaning and households. 

6. Solar heat collectors can be used 

to dry crops and livestock 

buildings and greenhouses. 

 

***
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ndia is mainly land of 

Agriculture. Since ancient 

times people have doing 

cultivation of land to grow crops for 

their food and livelihood. Farmers 

are foundation stone on which the 

whole economy and prosperity of 

India resets. But even today farmers 

suffer from low fertility of soil. Low 

productivity poor returns and there 

by rampart poverty. Whereas soil 

testing gives a measurement of the 

availability of nutrients to crop, 

helping to evaluate soil productivity 

and also determine specific soil 

conditions like alkali salinity and 

acidity which limits the crop yields. 

Soil testing also help to evaluate 

fertility in order to maintain proper 

physical and chemical conditions of 

soil and to grow crop in scientific 

manner. 

Problems faced by the 

farmers during soil testing 

practices in rural areas: 

1. Non availability of materials 

which are recommended by soil 

testing staff. 

 

2. Late delivery of soil testing 

results. 

3. Lack of awareness and knowledge 

about soil testing practices. 

4. Lack of confidence in soil testing 

staff. 

5. Costly methods as test 

micronutrients is too costly. 

6. Difficulty in understanding the 

soil testing reports. 

7. Soil testing is time consuming 

process. 

How to overcome from this 

problems ? 

1. Govt. should organize training 

programme to convince/aware 

the farmers about soil testing 

practices before each season 

(Kharif/ Rabi). 

2. Field functionaries should be 

given incentives for encouraging 

farmers to adopt soil testing 

practices. 

3. At least one mobile testing 

laboratory should be available in 

every district. 

4. Govt. should trained/ educate 

unemployed youth for soil testing 

who could work at village level. 

5. After soil testing the 

recommended materials such as 

fertilizers and amendment like 

gypsum/ pyrite should be 

supplied to farmers at subsidized 

rates.  

 

****
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norganic fertilizers are the 

mainstay of modern agriculture, 

and a larger percentage of them 

are easily removed from the soil 

after harvest. Today's producers 

work to overcome nutritional 

deficiencies and get close to the 

genetic potential of plants. The last 

resort is to substitute these nutrients. 

Due to agricultural progress, there is 

evidence from many regions of the 

globe that applying fertilizer is the 

most effective way to boost crop 

output, maintain yield increase, and 

ensure food security. Globally, 

fertilization boosts crop yields at a 

rate of 30% to 50%. The nitrogen 

and phosphorus in the applied 

fertilizers lose between 40 and 70 

percent of their nitrogen content and 

80 to 90 percent of their 

phosphorous content, respectively, or 

are rendered inaccessible to crops. It 

not only results in significant 

resource and economic losses, but it 

also seriously pollutes the 

environment. 

Numerous strategies have 

been developed to address the issue 

of fertilizer consumption and 

promote economic utilization. 

Applying the right quantity of 

fertilizer, placing it deeply, using 

granular urea, learning more about 

how wheat responds, and using 

slow-release nano fertilizer are a few 

of them. Due to its capacity to raise 

productivity, improve soil fertility, 

minimize pollution, and provide a 

conducive habitat for 

microorganisms, nano fertilizer, the 

most significant area of agriculture, 

has captured the interest of soil 

scientists as well as 

environmentalists. The rate of 

nutrient release from laboratory-

produced nano-fertilizer and its 

effects on crop production have been 

compared with those of conventional 

chemical fertilizer, claims the current 

research. 

What is nano-fertilizer ? 

Nanotechnology refers to 

materials that are measured in 

billionths of a metre since the term 

"Nano" implies one-billionth (nm). 

A human hair is 80,000 nanometers 

across, which is how thin a 

nanometer is. Nanotechnology is the 

consequence of developments in 

chemistry, physics, medicine, 

engineering, and biology. Nano-

materials generally range in size 

from 1 to 100 nanometers. They may 

be created artificially or 

spontaneously. They are now being 

researched for new agricultural 

potential due to their exceptionally 

small size and other unique features. 

In comparison to conventional 

fertilizers, nano-fertilizers are being 

researched as a technique to boost 

nutrient efficiency and enhance plant 

nutrition. Any product that employs 

nanotechnology or nanoparticles to 

increase nutrient efficiency is 

referred regarded as a 

"nanofertilizer". 

I 
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Classes of nano-fertilizers 

 Three classes of nano-

fertilizers have been proposed: 

1. Nanoscale fertilizer (nano-

particles containing nutrients),  

2. Nanoscale additives 

(conventional fertilizers plus 

nanoscale additives), and  

3. Nanoscale coating (traditional 

fertilizers coated or loaded with 

nanoparticles). 

Technology of nanofertilizers  

The nano-fertilizer will 

increase nutrient absorption, maybe 

boost photosynthesis, and increase 

crop productivity. The fertilizer's 

nano-size nature makes it incredibly 

simple for it to penetrate plant cells 

without having any negative effects. 

The biodegradable polymeric 

molecule chitosan has been 

employed as a feedstock to create 

nanofertilizers with nitrogen, 

phosphorus, potassium and 

micronutrients. 

Advantage of nano-fertilizer 

 Nanotechnology and coatings 

have several applications in 

agriculture that may save costs 

and boost production. 

 An increase in soil aggregation, 

moisture retention, and carbon 

accumulation. 

 Additionally, compared to 

traditional fertilizers, the yield per 

hectare is much greater, providing 

farmers with larger returns. 

Why we want to use nano-

fertilizers?  

 An increase of three times in 

nutrient use efficiency (NUE) 

 There is an 80–100 times lower 

need for chemical fertilisers. 

 Crops are 10 times more resilient 

to stress. 

 100% biodegradable and 

environmentally friendly. 

 A 30% increase in the plants' 

mobilisation of nutrients. 

 a 7–54 percent increase in crop 

output. 

 In comparison to chemical 

fertilisers, nano-fertilizers are 

better. 

Disadvantages of nano 

fertilizers 

 The catchy name "Nanotechnology" 

also poses certain concerns and 

issues for the environment and 

human health. 

 Only a certain region will be 

relevant when risk and safety are 

compared. 

 Early research into nanomaterials 

revealed significant health risks as 

well as hazardous consequences. 

When ingested by humans, these 

compounds also produced tissue 

damage that reached all of the 

critical organs. 

Effect of nano-fertilizer on 

growth, yield attributes and 

yield  

According to Benzon et al. 

(2015), nano-fertilizers have a 

synergistic effect on conventional 

fertiliser effectiveness for better 

nutrient uptake by plant cells, 

leading to optimal growth plant parts 

and metabolic processes like 

photosynthesis, which results in 

higher photosynthates accumulation 

and translocation to the economic 

parts of the plant, leading to high 

yield that may be attributed to 

increased source (leaves) and sink 

(economic part) strength. As was 

previously indicated, nanofertilizers 

may have had an impact on these 

processes due to their capacity for 

transporting a variety of nutrients, 

from roots intake to foliage 

penetration and movements 

throughout the plant. 

Conclusion 

The world population is 

growing geometrically, which 

presents a significant agricultural 

problem for providing wholesome 

food to the developing world's 

population. The employment of 

specialised nano fertilizers to 

increase crop production in 

agriculture is also impacted by the 

biotic and abiotic restrictions that 

limit agricultural productivity. 

Therefore, it is necessary to provide 

the investigational validation of the 

permitted use of nano fertilizer 

amount within safety limits. Despite 

these potential advantages, the use 

of nano fertilizer in crop 

improvement may also pose 

environmental risks, including 

damage to beneficial soil organisms 

and non-target plants. 

***** 
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ano fertilizers are crucial 

instruments in agriculture to 

boost nutrient usage 

efficiency, lower fertilizer waste, and 

lower cultivation costs while also 

enhancing crop growth, yield, and 

quality metrics. With nutrient 

matching to the crop growth stage 

and the potential to give nutrition 

throughout the crop growth period, 

nano-fertilizers are particularly 

useful for accurate nutrient control in 

precision agriculture. Through 

targeted delivery, slow/controlled 

release, and conditional release 

mechanisms, nanostructured 

formulations could more accurately 

release their active ingredients in 

response to biological needs and 

environmental cues. According to 

studies, applying nano-fertilizers 

lessens soil toxicity, eliminates the 

risk of adverse side effects from 

overdosing, and increases the 

efficiency with which nutrients are 

used. Because of this, 

nanotechnology, especially in 

underdeveloped nations, has 

tremendous potential for attaining 

better crop productivity and soil 

health conditions. 

Introduction  

To address the significant 

concerns of sustainable food 

production and development, several 

great technological advances have 

occurred in the field of farming in 

recent years. Innovation in 

agriculture is important to meet 

global food demand because of 

rising natural and synthetic 

resources. In the last decade, more 

nanotechnology research has been 

done in the agriculture sector. 

Fertilizer application plays an 

important role in increasing 

agricultural production, however, 

excessive fertilization limits the 

available area for crop production. 

Sustainable agriculture requires 

minimum use of agrochemicals that 

can protect the ecosystem and save 

biodiversity. Nanomaterials are 

useful in increasing crop production 

by increasing the quality of 

agrochemicals used in field areas. 

Enhancing nanotechnology has 

improved crop yield and output 

quality. Nanotechnology is a 

revolutionary method that enables 

the efficient production of 

agricultural fields as well as saves 

human capital and wastage. 

Nanoscale science and nano-

technologies are envisioned to have 

the potential to improve agriculture 

and cropping systems. Nano-

formulated nutrients that cover more 

surface area to volume ratio and 

were transported to different parts of 

the plant. Nano-fertilizers perform 

efficiently in contrast to traditional 

fertilizers.  

Nano fertilizer (Smart 

Nutrient Delivery System) 

Nano-fertilizers “Nano 

fertilizers are improved forms of 

conventional fertilizers, fertilizers 

N 

NANO-FERTILIZERS  
FOR ENHANCING CROP PRODUCTIVITY AND SOIL HEALTH 
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bulk materials or extracted from 

different vegetative or reproductive 

parts of the plant by different 

physical, chemical, biological or 

mechanical methods with the help of 

nanotech used to improve soil 

fertility, quality and productivity of 

agricultural produce. Nanoparticles 

can be made from fully bulky 

materials. Nano fertilizer increases 

the efficiency of nutrients because of 

their different chemical and physical 

properties from traditional fertilizers. 

Types of nano fertilizers 

(NFs) 

Nano fertilizers are mainly 

synthesised by two methods: (i) the 

top to the bottom and (ii) the bottom 

to the top type. Nanoparticles are 

prepared in the top-bottom type by 

breaking down the material into 

nano-sized particles. Nanoparticles 

are synthesized from atoms, 

molecules,   and smaller monomers 

in the bottom-top type.  Because it 

produces nanoparticles by using bio-

organisms including plants, fungi, 

and bacteria, green synthesis is a 

non-toxic and environmentally safe 

technique. There are no dangerous 

chemicals or ingredients utilised; 

these microorganisms act as both 

reducing and stabilising agents. On 

the other hand, a top-bottom or 

bottom-top type chemical process 

may include metal components, 

reducing agents, and toxic chemicals 

for the stability of nanomaterials, 

which have a tendency to have 

negative impacts on people and the 

environment when disposed of. 

Various forms of NFs are produced 

depending on the substance or carrier 

found in them, e.g. hydroxyapatite 

nanoparticles,  zeolite,  mesoporous 

silica nanoparticles,  nitrogen,  

copper, zinc, silica, carbon and 

polymeric nanoparticles. Efficacy of 

Nano fertilizers against synthetic 

fertilizer on plants. Since most of 

these nutrients are not easily 

consumed by plants,  farmers prefer 

to use large doses of fertilizer to 

partly remediate their poor nutrient 

values,  resulting in famously 

damaging effects on land, water and 

the environment.  

Nano-scale 

What are nanoparticles?  

A nanoparticle (or nanopowder 

or nanocluster or nanocrystal) is a 

small particle with at least one 

dimension less than 100 nm. 1 

Nanometer = 10-9 m = 1 billionth of 

a meter. For comparison, a virus is 

roughly 100 nanometres (nm) in 

size. 

Advantages of nano fertili-

zers over conventional 

fertilizers 

Nano fertilizers are 

advantageous over conventional 

fertilizers as they increase soil 

fertility, growth, yield and quality 

parameters of the crop, they are 

innocuous and less harmful to the 

environment and humans, and also 

minimize cost and maximize profit 

as they are required in small 

amounts. Nanoparticles minimize the 

costs of environmental protection 

and increase nutrient use efficiency. 

Improves the nutritional content of 

crops and the quality of the produce. 

Optimum use of iron and increased 

protein content in the grain of wheat 

enhances plant growth by disease 

resistance and improves the stability 

of the plants by deeper rooting and 

anti-lodging of crops. The balanced 

fertilization of the crop plant may be 

achieved through nanotechnology.  

Challenges & solutions of 

present agricultural practices 

In present agriculture, 

chemically intensive use of more 

doses of chemicals for disease, 

weeds, insects and nutrient 

management to get maximum profit 

per unit area without thinking about 

ecosystems and natural resources. In 

this era of agriculture, fertilizer 

enhances the yield by about 50% but 

the use of higher doses of fertilizers 
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does not ensure improved crop 

production but it arises several 

problems like:  

 Pollution of surface and 

underground water and resource 

degradation. Solution: Fertilizer 

solely contributes to 50% of crop 

production and also increases 

nutrient use efficiency and 

decreases the amount of doses. 

 More amount of waste is 

produced in crop production due 

to overdoses of fertilizer. 

Solution: Reduce doses per unit 

area, value-addition to 

conventional fertilizers and 

decrease the pollution of surface 

and underground water.  

 Multiple nutrient deficiencies in 

solum. Solution: apply micro 

and macro nutrients together or 

in combined form for the 

fulfilment of nutrient 

deficiencies. 

Why should agriculture 

scientists think of nano 

fertilizer? 

 Agricultural scientists are facing 

a wide-ranging of challenges in 

the crop production system such 

as climate change, multi-nutrient 

deficiencies, shrinking arable 

land, crop yield stagnation, 

declining organic matter and 

water availability, shortage of 

labour and resistance to GMOs. 

 The green revolution was started 

in the 1960s and Indian 

agriculture feels the fatigue of 

this revolution till now. In the 

past five decades, fertilizer 

consumption has increased 

tremendously with a four-fold 

increase in food grain output. 

Despite the impressive success 

in crop growth, it has been 

recorded that crop quality and 

quantity have begun to stagnate 

as a result of the decline in 

organic matter content of soils 

and imbalanced fertilization. 

 The optimal ratio of NPK 

fertilizer in cereals is 4:2:1 and 

1:2:1 for pulses while the current 

ratio is 10:2.7: 1 in India. The 

government is providing heavy 

subsidies for the application of 

nano urea and other fertilizers 

that‟s why their application is 

increasing. Excessive use of N 

fertilizer affects groundwater 

quality and causes 

eutrophication in aquatic 

ecosystems. Due to imbalanced 

fertilization, a serious concern of 

rapidly deteriorating soil health 

is recorded.  

 Climate change is a major 

concern as erratic rainfall, 

frequent occurrence of drought 

melting glaciers, temperature 

rise (0.4 to 4.0 
o
C ) and increase 

in CO2 concentration (280 ppm 

to 390 ppm) in the last two 

decades and declining 

biodiversity. 

 The extent of nutrient 

deficiencies in the country 

decreasing day by day for N, P, 

K, S, Zn and B, respectively. 

The long-term fertilizer 

experiments undoubtedly 

demonstrated that optimum use 

of organic and inorganic 

fertilizers is equally essential to 

sustain soil health but the 

availability of organic manures 

is getting scarce as a result of the 

reduction in animal wealth and 

urbanization. 

 To all the challenges mentioned 

above, we should think of a 

technology that gives better 

nutrient use efficiency, fewer 

losses and better crop production 

at less expense and that 

technology could be nano 

fertilizer that precisely detects 

and deliver the correct quantity 

of nutrients.  

Effect of nano fertilizer on 

crop growth and soil health 

The increasing growth of 

nano fertilizer production and its use 

in agriculture has positively 

increased the development of crop 

production. Its application in farming 

and other agriculture practices has 

enhanced the chances of increased 

production in the field. It is presently 

notable that nano fertilizers improve 

crop growth and yield and also huge 

numbers of them are aggregated in 

various plant tissues. It is sure that 

nanoparticles are the most 

bothersome as they are not detected 

easily due to their very small size 

(Nanometer). The effect of 

nanoparticles on soil is that it is a 

threat to mycorrhizal and rhizobial 

symbiosis.  

Conclusion 

Nano fertilizers are more 

efficient and cost-effective than 

conventional fertilizers. The use of 

various nano-fertilizers has a 

significant impact on crop 

productivity, the preservation of 

natural resources, and the lowering 

of fertilizer costs for crop 

production. The quality of the 

nutrients used in agriculture will 

improve with the usage of nano-

fertilizers. By using the correct 

dosage and concentration, the nano-

fertilizers encourage healthy crop 

growth and yield. The right amounts 

of different nitrogen fertilizers would 

be essential. 

■■■
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griculture crop residues are 

the materials which are left 

in the field after the grain 

has been harvested. These crop 

residues form a major origin of 

biomass in India. The ministry of 

New and Renewable Energy 

(MNRE, 2009), Govt. of India has 

estimated that about 500 Mt of crop 

residues are generated yearly. Out of 

500 Mt, Cereals contribute 352 Mt 

(Rice, Millets, wheat, maize 

contributes 70%) Due to high area 

under Rice-wheat cropping system in 

India, Rice contributes 34% of crop 

residue and wheat ranks second with 

22% of crop residue. Fibre crops 

contributes 66 Mt, Oil seeds 

contributes 29 Mt, followed by 

Pulses 13 Mt, sugarcane with 12 Mt. 

Uttar Pradesh ranks first in the 

generation of crop residue with 60 

Mt due to its higher crop production 

then followed by Punjab (51 Mt) and 

Maharashtra (46 Mt). 

Need and importance of crop 

residue management 

  About 90 Mt of crop 

residues are burned on-farm 

annually. In most of the area‟s 

farmers burnt the crop residues to 

clean the field for the next season 

crop sowing. Due to burning of crop 

residues there is a chance of 

emission of greenhouse gases and 

also increase in air pollution which is 

not eco-friendly. Burning of crop 

residues decreases the organic 

carbon which is an important 

constituent of crop production. Heat 

produced from burning of crop 

residues results in increase in soil 

temperature which may cause death 

of beneficial soil organisms. In order 

to maintain soil fertility, mitigation 

of greenhouses of gases and to 

decrease the environmental pollution 

we have to go for proper crop 

residue managements practices. 

Problems due to burning of 

crop residues 

Improper management of 

crop residues leads to various 

constraints. One tonne straw on 

burning releases 60 kg CO, 1460 kg 

CO2, 199 kg ash and 2 kg SO2.   

1. Decrease the loss of nutrients 

from the soil. 

2. Reduces soil physical, chemical 

and biological properties. 

3. Emission of greenhouse gases. 

4. Smoke produces from burning of 

crop residues which may leads to 

various air borne / lung diseases. 

5. Destroys the soil beneficial 

organisms. 

6. Increases soil temperature. 

Utilization of crop residues  

1. Straw from wheat and rice can be 

used for animal feeding. 

2. Incorporation of crop stubbles in 

the soil itself act as compost after 

decomposition. 

3. Can be used in biofuel 

production. 

4. Alcohol production from paddy 

straw. 

5. Straw of rice and wheat are used 

in the production of mushroom. 

6. Power generation from biomass. 

A 

CROP RESIDUE MANAGEMENT 
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Practices to manage crop 

residue in fields 

Incorporation of crop residue 

in the fields by tillage implements or 

intensity of tillage operations is the 

best management practice than 

burning. Crop residue management 

through conservation tillage leaves 

30% residue on soil surface whereas 

reduced till system leaves 15-30% 

residue and conventional till system 

leaves 15% residue on soil surface. 

Happy seeder: It was developed by 

Punjab Agriculture University, 

mainly used in the rice wheat 

cropping system. It cuts and lifts rice 

straw and sows wheat into the soil 

and deposits the straw over the area 

then it self-act as mulch. 

Stubble Haver: It is a type of tillage 

implement which cuts crop residues 

and mixes in the soil.  

Straw Baler: It cuts the straw of 

crops and make into bundles and it 

may be used for feeding for animals 

instead of burning. 

Positive responses due to 

incorporation of crop residue 

in soil 

1. Incorporation of crop residues 

into soil its self-act as mulch and 

prevent evaporation from soil 

surface there by water retention 

in the soil increases. 

2. Reduce water and wind erosion. 

3. Increases infiltration rate and 

water holding capacity of soils. 

4. Crop residues add organic 

material which is essential for 

growth of plant. 

5. Helps in carbon sequestration. 

6. Incorporation of straw with 

FYM reduces the bulk density of 

soil and increases the porosity of 

the soils. 

7. Increased microbial biomass can 

enhance nutrient availability in 

soil as well as act as sink and 

source of plant nutrient. 

8. There is great variability in C:N 

ratio of the Crop residues which 

determine the rate of 

decomposition and release of 

nutrients. 

9. Incorporation of crop residues 

regulates the soil temperature 

season to season. 

10. Increase nutrient availability in 

soils. 

Challenges with crop residue 

management 

1.  Pests are survived in the stubbles 

of crop which cause damage to 

the succeeding crop. 

2. Time consuming process which 

may delay in the sowing of next 

crop. 

3. Lack of knowledge for proper 

crop residue management among 

farmers. 

4. Difficulty in sowing and 

application of fertilizers. 

5. Too much soil residue delays the 

soil drying and warming and 

delays planting. 

6. Nutrient management is very 

difficult and complex due to 

higher residues. 

■■■ 
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ost of the analytical 

methods used in a soil 

testing laboratory for 

soil, plant and water analysis involve 

some kind of instrument. Although 

some tests are conventionally carried 

out using simple titrimetric or 

gravimetric techniques, use of 

common as well as sophisticated 

instruments undoubtedly increase the 

precision of the results and speedup 

analytical work. Advanced 

instruments used in the laboratory 

are atomic absorption 

spectrophotometer (AAS), 

autoanalyser, inductively coupled 

plasma atomic emission 

spectrophotometer (ICP-AES) etc. 

Atomic Absorption Spectro-

photometer (AAS)  

 In the analysis employing 

Atomic Absorption Spectro-

photometer (AAS), the sample in the 

form of a homogenous liquid is 

aspirated into a flame where free 

atoms of the element to be analyzed 

are created. A light source (hollow 

cathode lamp) is used to excite the 

free atoms formed in the flame by 

the absorption of the electromagnetic 

radiation. The decrease in energy 

(absorption) is then measured which 

follows the Lambert-Beer law, i.e. 

the absorbance is proportional to the 

number of free atoms in the ground 

state. 

Autoanalyser 

The autoanalysers are 

extremely versatile and modularized 

instrument used for a variety of 

chemical analyses of soil, plant and 

water samples. These systems are 

mainly of two types i.e. a. 

Continuous flow analyser (CFA). b. 

Flow injection analyser (FIA). These 

are designed to offer automatic 

simulation of operations used in 

manual procedures for the estimation 

of an element on a conveyer belt 

principle. Normally the same 

reagents which are used in manual 

assays are used in autoanalysers also. 

In the autoanalysers based on 

continuous flow mechanism, the 

samples are loaded into cups or test 

tubes on the sampler. The samples 

and a number of streams of reagents 

are made to flow from one module to 

the next through plastic or glass 

tubings by the action of multiple 

channel peristaltic pumps operating 

continuously. Each module 

automatically performs a different 

function in the analysis. 

Mobile soil testing laboratory 

There is absolutely no 

difference in the methodology 

adopted in the static and mobile 

laboratories, except that the mobile 

unit can be taken out to the field for 

quicker on the spot tests. Generally, 

the mobile laboratory is a compacted 

one with two running benches of 

about 4m x 0.5m size on the two 

sides. All essential equipments, 

chemicals and glassware are to be 

carried in specially designed shock-

proof containers to avoid damage 

during transport. Soil sample 

processing, washing etc. are carried 

out on the ground. A power 

generator is also fitted for an assured 

current supply. The daily analysing 

capacity of 50 samples will be 

appropriate for a moderate 

laboratory. Since distilled water, 

chemicals, glassware and apparatus 

have to be replenished from time to 

time, it is quite desirable that the 

mobile unit works in close 

collaboration with a static one for 

better efficiency. 

Modern tools and techniques  

DRIS: Diagnosis and Recommen-

dation Integration System is a 

nutrient recommendation method 

developed by Beaufils in 1973, in 

M 

MODERN TOOLS AND TECHNIQUES 
       IN SOIL FERTILITY MANAGEMENT AND CROP NUTRITION 
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which leaf analysis values are 

interpreted on the basis of inter-

relationship among nutrients, rather 

than nutrient concentration 

themselves. DRIS is based on 

comparison of crop nutrient ratios 

with optimum values from a high 

yielding group (DRIS norms). The 

DRIS provides a means of 

simultaneous identifying imbalances, 

deficiencies and excesses in crop 

nutrients and ranking them in order 

of importance. Nutrient ratios in 

plant are considered for fertilizer 

recommendation. Consideration of 

more than one ratio at a time 

improves the chances of making 

better diagnosis. This technique is 

based on the use of many ratios. This 

approach is used to interpret leaf or 

plant analysis results, identifying all 

the nutritional factors, which limit 

crop production and thus provides a 

basis for improved fertilizer 

recommendations.  

Leaf Colour Chart: LCC is usually 

a plastic ruler-shaped strip 

containing four or more panel that 

range in colour from yellowish green 

to dark green. Nitrogenous fertilizers 

are recommended based on leaf 

colour to rice. This method 

integrates soil supply and nutrient 

requirement.  

Spad Chlorophyll Meter: 

Chlorophyll meter (SPAD meter) is 

used for application of N as top 

dressing. Leaf nitrogen content 

normally influences the leaf 

chlorophyll content. Measures the 

light attenuation at 430nm (The peak 

wavelength absorption by 

chlorophyll „a‟ and chlorophyll „b‟) 

and at 750nm (near infrared with no 

transmittance). The unit less value 

measured by the chlorophyll meter is 

termed as SPAD chlorophyll meter 

reading. SPAD meter is a simple 

hand-held instrument, which 

operates with DC power of three 

volts. 

Soil Test Based Fertilizer 

Recommendation: Based on soil 

test values, soils are classified as 

low, medium and high for organic 

carbon, P2O5, K2O of soils. Values 

for low, medium and high are 

different marginally in different 

states. The low, medium and high 

values are for soils irrespective of 

the crop. Fertilizers are suggested 

based on the soil test value and 

recommended fertilizer dose by the 

crop in that state. Generally, soil-test 

based crop recommendations are 

more balanced and profitable than 

blanket or general recommendations. 

As organic matter is generally low in 

most of the soils, full dose of N is 

recommended in almost all 

laboratories.  

Nano Technology: It is the 

manipulation or self-assembly of 

individual items, molecules or 

molecular clusters into structures to 

create materials and devices with 

new or vastly different properties. 

The prefix „nano‟ is the Greek word 

meaning dwarf. Nanotechnology 

utilizes structures of 0.1 to 100 nm in 

size. Application of this technology 

to agriculture and food industries 

was first addressed by a United 

States Department of Agriculture 

Road map in September, 2003. It 

enhances the ability of plants to 

absorb nutrients.  

Integrated Plant Nutrient Supply 

(IPNS): An approach in which the 

external nutrient needs of a crop are 

met through conjoint use of 

fertilizers, crop residues, recyclable 

wastes, organic manures and bio 

fertilizers. Application of organic 

manures, green manures, blue-green 

algae and bio fertilizers along with 

use of inorganic fertilizers for higher 

yields and improving the soil 

productivity.  

Site-Specific Nutrient Manage-

ment (SSNM): It involves nutrient 

application on soil test basis, yield 

goals, factors influencing crop 

response to nutrient applications. 

SSNM approach emphasizes feeding 

crops with nutrients as and when 

needed. SSNM strives to enable 

farmers to dynamically adjust 

fertilizer use to optimally fill the 

deficit between the needs of a high 

yielding crop and the nutrient supply 

from naturally occurring indigenous 

sources such as soil, organic 

amendments, crop residues, manures 

and irrigation water.  

Variable Rate Technology or 

Precision Farming: Cultivation of 

crops by considering spatial and 

temporal variation in soils, rainfall. 

Infield variability is taken into 

account and according to the local 

circumstances of a given field, 

seeding, nutrient management, plant 

protection measures are taken up. 

Efficient use of resources occurs in 

precision farming. Timely collection 

and analysis of spatial and temporal 

variant information of crops, soils 

and environment is required. This 

can be done by new emerging 

technologies such as GPS, GIS, 

Remotes Sensing, Yield monitors 

etc. The site-specific application of 

inputs such as seed, fertilizer and 

crop protection chemicals have the 

potential to reduce input costs, 

maximize crop yields and benefit 

environment.  

Biofertilizers: Some micro-

organisms are capable of fixing 

nitrogen, while some increase the 

availability of nitrogen and 

phosphorus. Consortium of 

microorganism will act synergisti-
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cally and increase growth of plants. 

Similarly, double or triple 

inoculation with either rhizobium or 

in combination with phosphorus 

solubilizing bacteria, plant growth 

promoting Rhizobacteria help in 

higher nutrient supply and increase 

growth of plants. The synergistic 

effect of plant growth promoting 

rhizobacteria and arbuscular 

mycorrhizal fungus is observed in 

wheat. Triple inoculation of 

Azotobacter chroococcum with 

Bacillus and Glomus fasciculatum 

significantly increased the drymatter 

of wheat by 2.6-fold above control.  

Enriched Compost: Compost 

fortified with the addition of 

fertilizers during its production to 

raise its nutrient content and narrow 

down the C:N ratio. Urea, SSP and 

rock phosphate are used to enrich the 

compost.  

Slow-release fertilizers: Fertilizer 

whose nutrients are present as a 

chemical compound or in a physical 

state such that their availability to 

plants is spread over a longer period 

of time. E.g. sulphur coated urea, 

Neem coated urea, CDU, IBDU.  

Controlled release fertilizers: 

Release rates of controlled release 

fertilizers are predictable. CR 

fertilizers use sophisticated polymer 

coating technologies to carefully 

manipulate nutrient release 

characteristics to meet the specific 

nutrient uptake needs of specific 

crop and the particular climatic 

conditions. Temperature is the key 

factor in nutrient release from all of 

these products.  

Fortified fertilizers: Fortified 

fertilizers are used to address the 

problem of increasing deficiency of 

micronutrients in Indian soils. 

Fortified fertilizers are a group of 

straight and complex fertilizers 

fortified with secondary or 

micronutrients. Application of 

fortified fertilizers with Zinc and 

Boron will help to mitigate the 

deficiency of zinc and Boron in 

Indian soils. e.g. Zincated urea (43-

0-0-2 of NPKZn) Boronated Single 

super phosphate (16% P2O5 and 

0.15-0.20% B).  

Customized fertilizers: Customized 

fertilizers being crop, soil and area 

specific show a good promise to 

maintain soil health by ensuring 

appropriate fertilization. A large 

number of customized fertilizer 

grades proposed by a number of 

companies have been included in 

Fertilizer Control Order which are 

multi-nutrient carriers designed to 

contain macro, secondary and micro 

nutrients, from inorganic or organic 

sources. 

■■■ 
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Morphological features (i) Fern in its terrestrial habitat, (ii) Fern in their 

lithophytic habitat, (iii) Range of leaf size in one plant (iv) Root system 

 

 

 rise in urbanised lifestyle 

charms the idea of bringing 

the little pieces of nature 

indoor for various reasons such as 

aesthetic and therapeutic. The 

increasing demands of exotic 

looking plants everyday are 

encouraging people to adopt wildly 

growing plants such as wild ferns 

into their nursery, gardens or indoor. 

Cut foliage production occupies an 

important position in the local and 

foreign markets and holds a potential 

to play a major role in income 

generation. With the upliftment of 

peoples‟ income, and lifestyle, they 

could now afford luxury and 

experience the pleasure of buying 

flowers and aesthetic indoor plants 

into their lives.  

In India, a large number of 

ferns are found in North eastern 

regions. Sikkim is well known for its 

rich diversity in flora. One such kind 

of a foliage found abundantly in 

Sikkim is “Nephrolepsis cordifolia 

commonly known as Boston Fern - 

Pani amala / Pani Saro” in Nepali 

language. It is a perennial plant, 

terrestrial or epiphytic in its native 

state and serves great deal in 

ornamental industry by its elegant 

beauty.  In the last 5-10 years, it has 

been recorded that large amount of 

its green foliage is being supplied to 

the markets of various cities such as 

Delhi, Bangalore, Assam, Siliguri 

and Kolkata packed in gunny bags 

from different villages of Sikkim. 

This specific foliage is in huge 

demand outside Sikkim for its 

serrated, long and elegant leaves 

amongst various florist community. 

It plays a major component of 

floriculture industry as a decorator or 

fillers. Although, no reliable 

information is available that could 

exactly quantify the total amount of 

export data, primary ground 

knowledge from the local people 

testifies the growing craze and 

demand of this fern amongst the 

commercial florists. 

Physio-morphological chara-

cteristics 

They differ by their bright 

green fronds that are from 40-80 cm 

long and 10 cm wide at their widest 

points. It has short rhizomes and 

small scally tubers. They spread 

aggressively by windblown spores or 

by accidental movement of tubers 

A 
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Propagating entities (a) Resting spores on dorsal leaf portion, (b) Range 

of tuber size (smooth/ scaly) 

and rhizomes. The fruit (Scaly 

tubers) are often been eaten by the 

locals as to quench their thirst in the 

jungles and often collected by 

children for fun, play and eat (Fig 1). 

Nephrolepsis cordifolia not 

just provides an ornamental value 

but it also has been reported to be of 

immense ethnobotanical importance 

(Upreti and Gyawali, 2015). The 

juice of the root tubers is taken to 

treat fever, cough and hematuria.  

Propagation   

Since Nephrolepis cordifolia 

has never been reported flowering at 

the cited localities, it appears to 

propagate, either through spores, 

tubers, or stolons, without the aid of 

human intervention and intentional 

summer watering. For commercial 

purpose it can be also propagated 

through division of older plants 

grown in stock beds outdoors. 

Growers start either with plantlets 

pulled or divided from stock plants. 

Although its propagation is not very 

tough, its rapid propagations can also 

be achieved by means of runner tip 

culture in vitro. 

Potting medium for indoors 

The potting media for 

growing Boston ferns should be 

well-aerated and well-drained. It 

should have a high water holding 

capacity so that it will not dry out 

too rapidly. A medium composed of 

50% peat, 25% perlite, and 25% 

vermiculite based on volume with a 

water-holding capacity by volume of 

73% was used for producing quality 

„Fluffy Ruffle‟ (Conover and Poole, 

1992). Many commercially prepared 

mixes sold by suppliers have 

characteristics necessary to produce 

a good crop. The pH should be 5.0 to 

5.5.  

Constraints 

There are some common 

physiological problems in Boston 

fern production in growing indoor 

usage. Most problems are related to 

poor management of water, 

nutrients, and improper use of 

chemicals. Weak fronds- plants have 

a reduced number of fronds and 

fronds that are long, weak, and 

pendulous due to low light levels.  

Also fronds become pale in colour 

when light levels are too high. 

Future scopes 

Boston fern not only has 

local demand, but is also bestowed 

with promising export potentiality 

also. Owing to foliage delicacy and 

tenderness, these are extremely 

susceptible to mechanical and 

physical damage during and after 

harvest. Thus, to investigate the 

effect of storage conditions on vase 

life of Nephrolepis spp., an 

experiment was conducted by 

Karmakar et al., 2020 wherein one 

can conclude that 'Boston fern' 

fronds could be stored at 4±0.5°C in 

poly propylene sleeves (100 gauges 

thick) for up to 10 days but in poly 

ethylene, only for 5 days, to maintain 

their subsequent vase life more than 

10 days. These preliminary results 

suggest that further sampling of both 

native and cultivated plants needs to 

be done before there is a clear 

understanding of species circum-

scriptions and relationships. 

Development of a field manual 

distinguishing features of various 

ferns that will serve to separate N. 

cordifolia from similar taxa. 

 

■■■   
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he tractor plays an important 

role in agriculture 

mechanism field. To keep 

your tractor well-working for a long 

time in lowest expenses, it requires a 

proper and time to time maintenance. 

Krishi Vigyan Kendra provides you 

the daily basis maintenance 

guidelines, which has collected by 

the tractor manufacturers and tractor 

dealers. To make your tractor 

efficient and cost effective, avail the 

services of a skilled mechanic; use 

the right grade of oil and genuine 

spare parts. 

Daily / Everyday inspection 

task for your tractor after 8-10 hours 

of field work, you should: 

 Check the oil-level in the engine 

that can be done 20 minutes after 

the engine has cooled down. If 

you found below, the oil-level 

should be reload with the accurate 

level mark. 

 Check the water level of your 

tractor radiator and refill it as per 

requirement. 

 Clean the air-cleaner of the tractor 

and check the oil level. If it is 

less, fill it with clean and dirt free 

oil to the required level. 

 Check for leaks and damage or 

loose pipes or cables. Repair for 

leaks, big or small, may simply 

require tightening or replacing 

tubes or tightening drain plugs. 

 Check the glass sediment bowl 

beneath the fuel filter for water or 

material. Some latest models of 

tractor also have to check 

windows and their blockages for 

hydraulic reservoir fluid levels. 

Weekly inspection task for 

your tractor after 50-60 hours of 

field work, you should: 

1. While performing the daily 

inspection and maintenance 

measure. 

2. Fill up the tractor‟s fuel tank. 

3. Check the air pressure in the tires 

of tractor. If the air pressure is 

low, get the required air. 

4. Check the elasticity of the fan-

belt under the pressure of the 

thumb. It should stretch to a 

degree of 14 and 20 millimeters. 

5. Clean the air pressure and fill it 

with an oil of the right grade. 

6. The water stored in the oil filter 

should be drained out weekly by 

the drain plug. 

7. Check the water-level of the 

battery. If water is found below 

the limit, fill it with distilled 

water. 

8. Check the level of the oil in the 

gear box. 

9. Apply grease to the clutch shaft 

and bearings, brake control, 

bearing of the fan, hub of the 

front wheel, tie rod and the radius 

cross.  

Two Weeks inspection task for 

your tractor after 140-150 hours of 

field work, you should: 

 Repeat the weekly schedule of 

maintenance. 

 Apply oil to the Dynamo and the 

Starter of your tractor. 

 Clean the carbon dirt in the 

smoke-tube. 

 Change the engine oil. For this, 

keep the tractor in starting 

position for a while and then 

switch it off so as to heat up the 

entire oil, then drain out the oil 

through the drain plug and fill 

T 

PERIODICAL MAINTENANCE OF 
AGRICULTURAL TRACTORS 
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fresh and clean oil of the right 

grade. 

 Clean the metallic oil filter. In 

case the oil filter is made of 

paper, element, cloth, etc. then 

change them. 

 Check the performance of clutch 

and brake; it should be 20 mm 

long. Adjust it according to the 

need. 

Monthly inspection task for 

your tractor after 260 hours of field 

work, you should: 

 Repeat every step of Two Week 

maintenance. 

 If it is advised to clean the 

primary diesel filter, (in the 

manual supplied with the tractor) 

clean it or change it if required. 

 Wash the filters of the valve of 

the oil-tank. 

 Check the water in the battery. If 

its relative density is below the 

mark, change the battery or 

refilled it with distilled water. 

Two Months inspection task 

for your tractor after 550 hours of 

field work, you should:   

1. Follow and repeat the monthly 

schedule of maintenance. 

2. Change the other element of 

diesel filter. 

3. Get the injector and diesel pump 

checked by an experienced 

mechanic. 

4. Contact your authorized dealer or 

an experienced mechanic for the 

inspection of valve. 

5. Get the dynamo and the self-

starter inspected. 

6. Clean the entire oil tank. 

Quarterly inspection task for 

your tractor after 800-1000 hours of 

field work, you should: 

 Follow the bi-monthly 

maintenance schedule. 

 Drain out the oil of the gear box 

and fill it with a clean oil of the 

right grade. 

 Drain out the oil of the back-axle 

and fill clean oil. 

 Change the oil of the Belt-pulley. 

 Clean the filter of the Hydraulic 

pump. 

 Change the steering oil. 

 Change the grease of the front 

wheel. 

Regularly perform all above 

periodic care for your tractor 

especially for pre-monsoon and pre-

winter check. Treat your tractor well 

and it will treat you well with good 

output in your business and also you 

will have a good-looking & well 

maintained tractor that will be bliss 

to drive and when the time comes to 

move on, will return a good price as 

well.  

Since hundreds of different 

tractor models from a score of 

different manufacturers might find 

their way to any small farm or 

acreage, it is imperative to obtain an 

operator‟s manual for your particular 

machine. Check your dealer, online 

resources and even eBay to find 

them if the machine is long out of 

production. The operator‟s manual 

will include important information 

regarding safe tractor operation, 

hitch and hydraulic capacities, and 

will provide detailed maintenance 

information including schedules for 

performing various tasks. 

 

■■■
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n the race of finding taste, we 

lost the thought of the health-

conscious factors. We ignore 

that our food style will shape our 

body‟s internal, external 

environment. Value addition is the 

process of taking a raw commodity 

and changing its form to produce a 

high quality end product. Value-

added is figuring out what 

consumers want, when they want it, 

and where they want it – then make 

it and provide it to them. Thus, value 

addition in food products will result 

in nutrient-rich products which have 

a higher degree of quality, meet the 

standards set by different authorities 

and are safer for consumption. 

Sometimes, value addition can be 

done purely for commercial gains 

whereas sometimes it can be done 

for nutrient augmentation of the food 

product. 

Seeds are full of nutritional 

power houses wrapped in very small 

packages. They are a great source of 

fiber, essential fatty acids, proteins, 

minerals, vitamins and life 

enhancing nutrients. Super seeds also 

are plant-based sources of 

essential amino acids and 

minerals, including calcium, 

zinc, copper and magnesium which 

are significant in vegetarian and 

vegan diets. Seeds are powerhouse 

of nutrients and have a countless list 

of health benefits such as improved 

digestion, cardiovascular, immune 

system and bone health; research 

suggests regular consumption or 

intake of seeds may provide to 

management of blood sugar and 

appetite as well as bone mineral 

density and may help lower risk for 

obesity and certain types of cancers 

control. They mostly contain healthy 

monounsaturated fats, polyunsatu-

rated fats and many important 

vitamins, minerals and antioxidants. 

They are important additions to our 

daily food consuming in many 

forms. Super seeds included number 

of seeds as examples are hemp seeds, 

chia seeds, pumpkin seeds, 

sunflower seeds, poppy seeds, 

nigella, mustard seeds etc. in this 

study, for the development of the 

product taken as pumpkin seeds, chia 

seeds, sunflower seeds and almonds.  

1. Chia seeds (Salvia 

hispanica L.) 

Salvia hispanica L. frequently 

acknowledged as chia, is an annual 

oilseed herbaceous crop, belongs to 

the family Lamiaceae, indigenous to 

the Mexico and northern Guatemala. 

Chia seeds are recently considered as 

imperative part of human diets and 

are progressively consumed all over 

the globe because of their nutritional 

composition and considered as a 

beneficial agricultural 

crop. Chia seeds are used as a dietary 

supplement and continuous efforts 

are made by researchers to promote 

it as functional food due to the 

occurrence of alpha linolenic acid in 

it. 

Nutritional value of 100 

grams of chia seeds 

Calories-486 kcal, Protein-

16.5g, Carbohydrates-42.1g, Fiber-

34.4g, Fat-30.7g, Saturated Fat-

3.33g, Polyunsaturated Fat-23.67g, 

Monounsaturated Fat-2.31g. (USDA 

2019). 

Health benefits 

Chia seeds are an excellent 

source of vitamins, minerals, and 

powerful antioxidants. Some of these 

antioxidants include: Caffeic acid, 

Chlorogenic acid, Kaempferol and 

Quercetin. These nutrients help 

provide many significant health 

benefits. Reduced free radicals, 

better heart health, improved blood 

sugar levels, reduced inflammation, 

healthier weight management and 

better bone health.  

Value-Addition of chia seeds 

Chia seeds have many culinary 

applications. Some ways to prepare 

them include: 

 Mixing them with milk or fruit 

juice to make a chia pudding, 

which you can top with cacao nibs 

or fresh fruit. 

I 
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 Creating an egg replacer to use in 

baked goods such as cakes or 

breads. 

 Mixing them into muffin batter. 

 Making a chia gel to add to 

homemade soups or smoothies. 

 Sprinkling raw seeds on oatmeal or 

a salad. 

 Soaking them to make chia sprouts. 

 Mixing them with almond flour 

and spices to make a breading for 

fried chicken. 

 Adding them to homemade energy 

bars. 

2. Sunflower seeds (Helian-

thus annuus) 

Sunflower seeds (Helianthus 

annuus) are gift of sunflower plant 

and originated in Mexico and Peru, 

and they are one of the first plants to 

at any time be present cultivated in 

the United States. Sunflower seeds 

help maintain healthy 

cholesterol levels 

and act as a 

careful 

antioxidant 

to prevent 

cancer. It 

contains plant compound and 

nutrients such as monounsaturated 

fats, vitamin E and magnesium help 

in reducing inflammation, heart 

disease, blood sugar and type-2 

diabetes. It content magnesium 

which is in help in proper 

functioning of the skeletal and 

muscular system. Rich in selenium, 

it helps in proper thyroid function. 

Sunflower seeds are 

therapeutic potential and credited to 

the presence of phyto-sterols, 

unsaturated fatty acids, proteins, 

variety of vitamins and minerals. 

Therapeutic use of sunflower seeds 

in multiple potential role in chronic 

inflammatory conditions, bacterial 

and fungal infections, cardiovascular 

diseases, skin diseases and even 

cancers. It is study by Nandha, R., 

Singh, H., et al. (2014). 

Nutritional value of 100 

grams of sunflower seeds 

Calories-584 kcal, 

Protein-21g, 

Carbohydrates-20g, Fiber-

9g, Sugar-2.6g, Fat-51g, 

Saturated Fat-4.5g, 

Polyunsaturated Fat-23g, 

Monounsaturated 

Fat-19g. 

Health benefits 

Studies link the consumption 

of sunflower seeds to a number of 

health benefits, including lowering 

your risk of developing diseases 

like high blood pressure or heart 

disease. They also contain nutrients 

that can support your immune 

system and boost your energy 

levels. Here are some of the health 

benefits of sunflower seeds like 

reducing inflammation, improving 

heart health, supporting the immune 

system and boosting energy levels. 

Value-addition of sunflower 

seeds 

You can also eat sunflower 

seeds in a variety of dishes. Here are 

a few ways you can incorporate them 

into meals:  

 Sprinkle on top of a salad. 

 Add to trail mix.  

 Stir into oatmeal.  

 Sprinkle over stir fry or mixed 

vegetables. 

 Add to veggie burgers. 

 Mix into baked goods.  

 Use sunflower butter in place of 

peanut butter. 

 Cook with sunflower oil instead of 

other oils.  

■■■
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What is Nixtamalization? 

Nixtamalization is a traditional 

method of processing maize kernels 

followed by the people of Mexico 

and Central America. The word 

„Nixtamalization‟ originated from 

the Aztec language Nahuatl, in 

which nextli means ashes and tamale 

means unformed maize dough. The 

process involves cooking and 

steeping of dried maize kernels in an 

alkaline solution. The boiled and 

steeped kernels under alkaline 

condition are called as “nixtamal”. 

Nixtamal is rinsed and grounded to 

produce “masa”. The cooking liquor 

which is discarded is referred as 

“nijayote”. Nixtamalization is the 

first step for producing several maize 

based food products like tortillas, 

chips, etc. It is reported that about 

300 types of food products, 

commonly consumed in Mexico, are 

derived from nixtamalized maize 

kernels. It affects the chemical and 

nutritional composition of the 

processed foods which leads to 

denaturation of protein chains, 

gelatinization of starch, development 

of volatile flavours, rise in soluble 

fibres, inactivation of enzymes 

thereby enhancing the bioavailability 

of the nutritional compounds in the 

food products. 

Steps involved in the 

nixtamalization process 

The process of nixtamalization 

starts with washing of the maize 

kernels followed by cooking the 

kernels in any alkaline solution, 

steeping the cooked kernels 

overnight, draining the cook liquor 

(nejayote) and extraction of kernels 

(nixtamal), grounding the rinsed 

kernels to dough (masa) and finally 

the dough is subjected to prepare 

different kinds of food products. 

Methods of 

nixtamalization 

a) Traditional 

Nixtamalization Process 

(TNP): In TNP kernels are 

boiled in calcium hydroxide 

solution at 94
o
 C for 30 minutes. 

The nixtamal are steeped for 16 

h to reach to room temperature 

and ground in a stone mill to 

obtain corn masa. The masa is 

dried under 260
 o 

C to obtain 

dehydrated masa flour. 

b) Ecological Nixtamalization 

Process (ENP): In ENP calcium 

hydroxide solution is replaced 

with calcium salts for boiling 

and steeping maize kernels. 

Calcium salts like calcium 

carbonate or calcium propionate 

is used in the process. 

c) Classic Nixtamalization 

Process (CNP): In this method 

kernels are cooked with water 

containing wood ashes at 94
o
C 

for 60 minutes. It is the ancient 

method of processing maize 

kernels. 

Effect of nixtamalization 

over tortilla 

Tortilla is a circular 

flatbread commonly produced from 

TO SERVE NUTRITIONALLY SUPERIOR FOOD DELIGHT 
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Changes occurring in various bio-compounds via nixtamali-zation 

nixtamalized dough. It is a good 

source of fibre and magnesium. The 

chemical composition of the tortilla 

gets influenced due to 

nixtamalization process. It may 

inhibit the enzyme activity or 

increases the resistant starch content 

of the tortillas. Ecological 

nixtamalization process has the 

effect of lowering Glycemic Index of 

tortillas and Classic nixtamalization 

process reducing the Glycemic Index 

and also increasing the iron content 

in tortillas. Thus, it specially 

enriches the nutritional status of the 

Mexican community.  

Improvements in nutrition 

profile of sorghum and pearl 

millet 

Protein bioavailability in 

sorghum and pearl millet is limited 

due to the presence of antinutritional 

factors like phytates and tannins 

which bind to the protein forming 

phytate/tannin – protein complexes 

that leads to the reduced digestibility 

and bioavailability. It has been 

reported that alkaline cooking of 

grains will reduce the phytate/tannin 

–protein interactions thereby 

favouring protein bio accessibility in 

these grains. Nixtamalization will 

therefore improve the amino acid 

profile of the grains and ultimately 

reduces the content of tannins and 

phytates with an increase in the 

antioxidant activity of sorghum and 

pearl millet. 

Benefits of nixtamalization 

 Treating maize with alkaline 

solution doesn‟t just remove the 

pericarp, it also alters the 

chemistry of the endosperm 

thereby making it tastier and more 

easily ground with little quantity 

of water which leads to the 

preparation of many maize based 

Mexican food items. 

 It reduces the risk of diseases like 

pellagra and kwashiorkor which 

occurs in the individuals due to 

the deficiency of niacin and 

protein respectively. Steeping 

dried corn in an alkaline solution 

increases the bioavailability of 

vitamin B3 niacin by releasing it 

from the kernel and produces 

amino acids needed to help 

processing protein. 

 During the steeping process 

calcium gets absorbed by the 

kernels which leads to the 

increased calcium intake. 

 Mycotoxins such as fumonisins 

and aflatoxins which are 

produced by the fungal species 

like Fusarium and Aspergillus 

respectively are reduced through 

nixtamalization process of 

kernels. 

 Bioavailability of iron gets 

increased which improves the 

haemoglobin content in the 

individuals. 

Conclusion 

Thus, it can be concluded 

that nixtamalization is an effective 

processing method for tuning the 

nutritional quality of cereals and 

legumes. Crop improvement via 

other genetic and biotechnological 

means are costlier and time taking. 

But nixtamalization is affordable by 

all the sectors of the population and 

thereby ensures food safety. Hence it 

is possible to develop a healthier and 

nutritionally enriched community 

overtime by serving them the tastiest 

food delight with the help of 

nixtamalization operation. 

■■■ 
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agi or finger millets are 

coarse food grains 

consumed mainly by people 

in the rural and southern parts of 

India. The ragi grain is used to 

prepare flour that contains half 

portion wheat. Due to its high 

fermentation quality, it is used to 

prepare various beverages. 

 Nutritional value of ragi  

In a 100g serving of ragi, the 

nutrients are: 80 grams of 

carbohydrates,13 grams of protein, 

0.6 grams of sugar,2.7 grams of 

dietary fiber, 3.4 grams of fat, 0.7 

grams of monosaturated fat, 2 grams 

of polysaturated fat, 

354kcal  calories.  

Ragi benefits 

Ragi is a powerhouse of 

nutrients like calcium, magnesium, 

iron, sodium, potassium. It has more 

nutritional value than wheat flour 

and plain white rice. The following 

are some of the most significant ragi 

benefits.  

1. Helps in getting relief from 

constipation: Ragi is rich 

in dietary fiber. 100g of ragi roti 

contains 11.5g of dietary fiber, 

making ragi foods easily 

digestible. Therefore, it facilitates 

bowel movements and 

provides relief from constipation. 

2. Prevents osteoporosis: Low 

calcium levels in the body result 

in a low bone mass that makes 

people prone to fractures. 

Therefore, we need an adequate 

amount of calcium to prevent 

osteoporosis and keep bones 

strong. Finger millets have the 

highest calcium content out of all 

the cereals. 100g of ragi has 

344mg calcium content that helps 

increase bone density. 

3. Helpful with anemia: Ragi is 

also a rich source of iron. 100g of 

ragi has 3.2mg iron content. Since 

an iron deficiency in the body 

causes anemia, adding ragi foods 

to your diet will help treat 

anemia. 

4. Aids in regulating blood 

pressure: Ragi has high fiber 

content, it has laxative properties 

that prevent clogging of arteries 

and blood vessels. Thus, it 

regulates blood sugar levels. 

Moreover, ragi also 

has polysaccharides such as β-

glucan, arabinoxylans, and 

cellulose. They increase the 

viscosity of the elements in the 

gut and slow down the process of 

cholesterol absorption. 

5. Improves the body's 

metabolism and promotes 

weight loss: The tryptophan 

amino acid in ragi reduces 

appetite. Moreover, the high 

dietary fiber content makes ragi 

food slowly digestible, keeping 

the stomach full for a long time. It 

prevents overeating and aids in 

weight loss. 

6. Slows down skin aging: Ragi has 

amino acids like methionine, 

tryptophan, and lysine that protect 

the skin tissues from damage. 

Therefore, ragi aids in reducing 

wrinkles and slows down skin 

aging. The amino acids in ragi 

also boost skin collagen. It makes 

the skin healthy and enhances 

skin elasticity. 

7. Ragi for diabetes: Ragi is one of 

the most healthy food items for 

individuals with diabetes. 

According to research, the high 

dietary fiber in ragi helps regulate 

the blood sugar level. Ragi is also 

considered beneficial for diabetic 

patients due to its low glycemic 

index (GI). Ragi  chapati has the 

lowest glycemic index. 

Ragi to be avoided when the 

patients have constipation problems, 

should avoid regular intake of ragi as 

it takes more time to get digested. 

Diarrhoea: For people who have 

sensitive reactions to foods, need to 

take care when consuming ragi as it 

can cause diarrhoea and stomach gas 

in certain individuals. 

Use of Ragi in disease 

condition: 

1. Osteoporosis: 

Osteoporosis is a progressive 

bone disease that is characterized by 

a decrease in bone density. Ragi is a 

R 
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good source of natural calcium. It 

helps in strengthening bones and also 

helps tb balance body. This reduces 

the risk of Osteoporosis. 

Tips: 

 Take 3-4 teaspoons of ragi flour. 

 Add some water to make dough. 

 Make small chapatis with the 

help of a roller. 

 Cook them properly and have 

hot chapatis with any side dish. 

2. Diabetes 

Diabetes also known as 

Madhumeha is due to impaired 

digestion. Impaired digestion leads 

to the accumulation of Ama (toxic 

remains in the body due to improper 

digestion) in the pancreatic cells 

which reduces the function of 

insulin. Ragi helps to correct 

impaired digestion and remove Ama 

due to its Laghu (light to digest) 

nature. This helps control high blood 

sugar level. 

Tips: 

 Take 3-4 teaspoons of ragi flour. 

 Add some water to make a 

dough. 

 Make small chapatis with the 

help of a roller. 

 Cook them properly and have 

hot chapatis with any side dish. 

Ragi side effects 

Even though ragi offers 

several benefits to the body due to its 

high nutritional content, excess 

intake of ragi foods can cause health 

problems, including the following: 

 Increase in potassium levels in 

the body: Excess consumption of 

ragi foods can increase the 

potassium levels in the body. It 

can cause problems like tingling 

sensations, nausea, and chest 

pain. 

 Kidney problems: Ragi has a 

high protein content that is not 

good for people with kidney 

diseases because it becomes 

difficult for the body to absorb 

excess protein. 

 Severe constipation: Since ragi 

is digested slowly, its excess 

consumption can cause severe 

constipation problems. 

 

*****
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 heat wave is a prolonged 

period of unusually high 

temperatures or hot 

weather, as felt by the general public 

and scientifically defined as the 

occurrence of temperatures greater 

than normal in a certain region. 

These are rare events that vary in 

character and impact even in the 

same location. A heat wave is 

defined by more than just a high 

daily maximum temperature. It also 

depends on how much it cools 

overnight. The maximum 

temperature will be achieved early 

the next day and will linger longer if 

the temperature remains high 

overnight. High levels of humidity 

and very light winds, if present, 

exacerbate thermal stress to people. 

Heat stress becomes a key element in 

health and infrastructure function 

when exceptionally high night and 

daytime temperatures continue. Hot 

nights make it more difficult to 

recuperate from the heat of the day 

during heat waves, putting extra 

stress on the living beings. Thus, 

although a heat wave is a 

meteorological event, it cannot be 

assessed without reference to human 

impacts. 

Favorable 

conditions for 

heat wave in 

India  

 Transportation / prevalence of hot 

dry air over a region. The 

synoptic situation favoring a heat 

wave is characterized by the 

presence of a powerful warm 

anticyclone covering the entire 

troposphere producing a blocking 

situation over a region.  

  Absence of moisture in the upper 

atmosphere.  

  The sky should be practically 

cloudless.  

 Large amplitude anti-cyclonic 

flow over the area. Heat waves 

generally develop over northwest 

India and spread gradually 

eastwards & southwards but not 

westwards (since the prevailing 

winds during the season are 

westerly to northwesterly).  

 In addition, if the soil is very dry, 

all the solar radiation heat this, 

allowing the warming of the air in 

contact with the soil, promoting 

even higher temperatures. 

What is the reason behind 

the heat wave in India? 

  Anti-cyclones over western 

parts of Rajasthan in March and the 

absence of western disturbances had 

triggered the early and extreme heat 

waves. Anticyclones cause hot and 

dry weather by sinking winds around 

high-pressure systems in the 

atmosphere. The absence of periodic 

light rainfall and thundershowers, 

typical for this time of the year, is 

due to the lack of active western 

disturbances. Though north-west 

India saw at least four western 

disturbances in March and April, but 

were not strong enough to cause a 

significant change in the weather. 

The regions did not see any 

significant pre-monsoon activity 

from March 1 to April 20 in 2022 

which compounded the severity of 

the successive heat wave events. 

Heat wave declaration 

criteria  

Forecasts of heat waves over 

a sub-division will be issued only if 

at least two stations in the sub-

division are expected to experience 

such conditions. Heat wave need not 

be considered till maximum 

temperature of a station reaches at 

least 40
0
 C for plains and at least 30 

0
C for hilly regions.  

 When normal maximum 

temperature of a station is less 

than or equal to 40 
0
C Heat wave: 

Departure from normal is 5
0
C to 6 

0
C Severe heat wave: Departure 

from normal is 7
0
C or more. 

  When normal maximum 

temperature of a station is more 

than 40 
0
C Heat wave: Departure 

from normal is 4
0
C to 5

0
C Severe 

heat wave: Departure from 

normal is 6
o
C or more  

 When actual maximum 

temperature remains 45
0
C or 

more irrespective of normal 

maximum temperature, heat 

waves should be declared.  

The main characteristics of 

heat waves are:  

a. Frequency: the number of heat 

waves that occur every year. 

b. Intensity: increase in temperature 

along with wind speed, humidity. 

c. Duration: the length of 

individual heat wave in days. 

Types of heat wave  

India Meteorological Department 

has classified heat waves into two, 

viz., 

A 
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 Heat wave: either departure of 

daily maximum temperature is 4.5 

to 6.4°C from the normal or when 

actual maximum temperature is in 

between 45 to 46.9°C. 

  Severe heat wave: either 

departure of daily maximum 

temperature is greater than 6.4°C 

or when actual maximum 

temperature is greater than or 

equal to 47°C. 

Effect of heat waves on crop 

production 

Increase of minimum and 

maximum temperatures during 

March and April 2022, resulted in 

dry winds, high evapotranspiration 

and moisture stress. Several districts 

of Punjab were affected with heat 

wave events due to increase in 

temperature which has resulted in 

yellowing and shriveling of wheat 

grain, forced maturity, resulting in 

reduction in yields up to 25%. 

Increased whitefly infestation, poor 

vegetative growth and poor pod 

setting was observed in green gram 

causing reduction in yields up to 

20%. Retarded growth and fall army 

worm attack was observed in maize, 

led to reduction of yields up to 18% 

in maize in Faridkot, Bathinda and 

Gurdaspur districts of Punjab. 

Increase in maximum 

temperature up to 5°C over normal 

was observed in Kullu district of 

Himachal Pradesh, effected the rabi 

crops. Heat wave caused poor 

vegetative growth and poor pod 

setting in chickpea, wilting and 

forced maturity in wheat, resulting in 

yield reduction in these crops. 

Several districts in Haryana were 

also affected with heat wave, which 

resulted in wilting and shriveling of 

grains in wheat and chickpea. Heat 

wave led to reduction of wheat yield 

up to 10 to 15% particularly in the 

late sown wheat and up to 19% in 

chickpea. Extreme temperature in 

Datia, Morena and Tikamgarh 

districts of Madhya Pradesh resulted 

in early maturity and lower grain 

weight of wheat and chickpea. 

Wheat and late sown 

mustard were also got affected in 

several districts of Uttar Pradesh. 

Heat waves resulted in reduction of 

wheat yield by 11 to 21% in Baghpat 

and Kushinagar, 9 to 21% in 

Gorakhpur, 15 to 20% in Gonda and 

32 to 34% in Jhansi. In Gorakhpur 

and Kushinagar districts of Uttar 

Pradesh, mustard and cow pea yield 

were reduced by 14 to 18% and 9 to 

11%, respectively. Similarly, several 

villages in Rajasthan experienced 

heat wave and recorded yield losses 

up to 4 to 5 q/ha in wheat and 2 to 3 

q/ha in mustard compared to normal. 
 

****
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he increasing interest for 

environmental issues and the 

attention of the public for the 

problems connected to conservation 

have determined a new way of 

understanding the greening also in 

relation to people‟s well-being . 

There has been a transformation in 

the way of living with a greater 

attention to the quality of the life. 

The rapid growth of urban areas has 

brought social, economic and 

environmental challenges. Urban 

greening is a valuable asset for 

modern cities delivering key 

functions and benefits that enhance 

the quality of 

the life. 

Urban green 

spaces play 

an important 

role from a 

social 

perspective 

by promoting 

physical 

activity, 

increasing 

people 

interaction 

and reducing 

stress. 

Climate change is already 

with us. Its impact will be most 

significant where people are 

concentrated in our towns and cities. 

But urbanization already has marked 

effects on the environment. 

Urbanization affects surface 

temperature (with risks associated 

with urban heat island effects), 

hydrology (with risks of flooding), 

carbon storage and sequestration and 

biodiversity. These deleterious 

effects of urbanization are likely to 

increase significantly under future 

climate change unless climate-

ameliorating measures are taken. 

Trees Outside Forest (TOF) 

are found in diverse formations in 

the rural and urban landscapes in the 

country like small woodlots, block 

plantations, trees along linear 

features such as roads, canals, bunds, 

etc. and scattered trees on farmlands, 

agricultural lands, homesteads, 

community lands and urban areas. 

TOF play a significant role in 

livelihood of rural and urban people 

of the country both economically and 

ecologically. They also act as 

important source 

for timber and fuel 

wood and 

contribute in carbon sequestration 

and conservation of biodiversity, 

provides habitat for wildlife and help 

in microclimate stabilization etc. 

The trees in the outside of 

forest area were classified into 9 

categories for the purpose of 

Environmental Amelioration. These 

categories were as follows: 

1. Farm forestry: Trees along 

farms and in small patches up to 

0.1 ha in area. Farm forestry 

means growing trees on 

farmlands for commercial 

purposes like timber production 

or for variety of non-commercial 

purposes like groundwater 

control, prevention of soil 

erosion, prevention of polluting 

nutrients in the soil etc. 

2. Woodlot: naturally growing 

and planted trees on community 

land (e.g. parks, gardens, and 

institutional plantation). 

3. Block plantation: patches 

covering areas of more than 0.1 

ha and not considered in the 

above categories.  

4. Roadside windbreaks: trees 

planted along roadsides. 

5. Pond side plantation: trees 

planted in and around water 

bodies.  

6. Canal side plantations: trees 

planted along canals. 

7. Railway windbreaks: trees 

planted along railway lines.  

8. Homestead (Home garden): 

trees appearing in the house area 

and not covered in the first three 

categories above. 

T 
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THROUGH TREES OUTSIDE OF FOREST 

Various classification of Tree outside of forest: 

As per Land Use 
As per Geometrical 

Formation 

Trees with settlements: 

1. Urban   

2. Rural 

Isolated and scattered trees: 

Trees exist in scattered form.  

Trees with agricultural 

lands:                    

Agroforestry 

Zonal trees:  

1. Trees in line 

2. Trees in block 

Trees along manmade or natural features: 

 Beside Railways. 

 Beside Roads. 

 Beside Canals / Rivers. 
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9. Agroforestry: Agroforestry is 

a land use management system in 

which trees or shrubs are grown 

around or among crops or 

pastureland. Increased 

biodiversity, improved soil 

structure and health, reduced 

erosion, and carbon sequestration. 

Conclusion 

There are various environme-

ntal benefits of planting a tree. 

Strategically planting trees 

around your home, agriculture 

land, canals, road side etc. can 

have tremendous benefits on the 

environment. Not only will you 

help restore life quality in our 

community, contribute to the 

environment and help fight 

climate change. Climate 

amelioration like reducing 

climate change, purifying air, 

cooling down the streets, natural 

air conditioning, prevent water 

pollution, provide shelter for 

all,  renewable energy source, 

erosion control, natural carbon 

sinks and reduced greenhouse 

gases. Overall Reduce pressure 

on conventional forest through 

plantation outside of conventional 

forest through above 

methodology and strategic 

planning.  

■■■

 

Farm forestry     Woodlot       Block plantation 

Roadside windbreaks or 

Roadside plantation 
   Pond side plantation      Canal side plantation 

 Railway windbreaks     Homestead Shisham trees with Wheat crop 

(Agri –Silviculture System) 



 

 September, 2022/ Page | 61 

   

Aranav Yadav* 

Surendra Kumar 
Deptt. of GPB 

CSAUAT, Kanpur (U.P) 

Pradeep Kumar 
Deptt. of Fruit Science 

CSAUAT, Kanpur (U.P) 

 

 

About Author 

… 
 

 

What is bioremediation? 

A subfield of biotechnology 

known as "bioremediation" uses live 

organisms, such as bacteria and 

microorganisms, to remove 

contaminants, pollutants, and toxins 

from soil, water, and other 

environments. Cleanup of 

environmental issues like oil spills or 

contaminated groundwater may be 

accomplished via bioremediation. 

Using naturally occurring 

organisms, bioremediation is a 

"treatment approach" that transforms 

toxic substances into less toxic or 

non-toxic ones. 

How bioremediation works? 

The process of bioremediation 

depends on promoting the growth of 

specific bacteria that use pollutants 

like oil, solvents, and pesticides as 

food and energy sources. These 

microorganisms transform harmful 

substances into innocuous gases like 

carbon dioxide and small amounts of 

water. 

The proper combination of 

temperature, nutrition, and food is 

necessary for bioremediation. The 

remediation of pollutants may take 

longer if certain components are 

missing. By introducing 

"amendments" to the environment, 

such as molasses, vegetable oil, or 

plain air, it is possible to improve 

circumstances that are adverse for 

bioremediation. These modifications 

enhance the circumstances for 

bacteria to thrive, hastening the 

bioremediation process's conclusion. 

Types of bioremediation 

There are a lot more types of 

bioremediation- 

1. Windrows. 

2. Land farming. 

3. Phytoremediation. 

Bioremediation applications 

1. Consideration must be given to 

bioremediation as a suitable 

technique that can be used to 

treat all environmental states of 

matter. 

2. Liquids (ground water, surface 

water and industrial waste 

water). 

3. Gases (industrial air emissions). 

4. Solids (soils, sediment and 

sludge). 

5. Sub-surface environments 

(saturated and vadose zones). 

The natural soil microflora 

typically makes up the biological 

community used in bioremediation. 

However, it is also possible to 

manage higher plants to improve 

toxicant elimination (phytoremedi-

ation), particularly for cleaning up 

soils that have been poisoned with 

metal. 

Advantage of bioremediation 

1. It is a natural process that requires 

some time in order to properly 

treat waste from contaminated 

material like soil. Reduced 

biodegradative populations are 

caused by microbes that can break 

down the pollutant. Commonly 

safe treatment byproducts include 

carbon dioxide, water, and cell 

biomass. 

2. It doesn't employ any potentially 

harmful substances. Fertilizers, in 

particular, are provided as 

nutrients to promote active and 

quick microbiological 

development. The dangerous 

compounds are entirely removed 

as a result of bioremediation, 

which transforms toxic chemicals 

into water and innocuous gases. 

3. Contaminants are eliminated, not 

only moved to another 

environment. 

BIOREMEDIATION 
A WAY TO DETOXIFY THE ENVIRONMENT 

Photo source- https://theleaflet.in/has-the-time-come-for-a-

dedicated-indian-environment-services-within-the-civil-services/ 
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Disadvantage of bioremedi-

ation 

1. It is only allowed for 

biodegradable substances. Not 

all chemicals undergo an 

immediate and thorough 

breakdown process. 

2. Promoting the process from 

bench and pilot-scale work to 

extensive field work is difficult. 

Contaminants can exist in the 

form of solids, liquids, or gases. 

It frequently requires more time 

than other treatment options 

including excavation, soil 

removal, or cremation. 

3. For sites with complex 

combinations of pollutants that 

are not evenly diffused in the 

environment, bioremediation 

solutions need to be developed 

and engineered. 

Conclusion  

When it comes to remediating, 

cleaning, maintaining, and 

recovering methods for resolving a 

polluted environment through 

microbial activity, biodegradation is 

a very profitable and alluring 

alternative. The rivalry between 

biological agents like fungi, bacteria, 

and algae as well as unfavourable 

external abiotic factors (aeration, 

moisture, pH, and temperature) and 

limited bioavailability dictate how 

quickly undesired waste materials 

degrade. The effectiveness of 

bioremediation depends on a number 

of variables, including but not 

limited to cost, site features, and the 

kind and quantity of pollutants. 

They can, however, be utilized 

to cure a variety of contaminants. 

Contrarily, in-situ techniques do not 

incur additional costs for excavation; 

yet, some inefficient in-situ 

bioremediation approaches can be 

reduced by the on-site installation 

cost of equipment, attached with 

successfully, and controlling the 

subsurface of a polluted site. When 

choosing the most effective 

bioremediation method to 

successfully treat polluted sites, 

geological properties of the polluted 

site, including soil, pollutant kind 

and depth, human habitation site, and 

performance of each bioremediation 

approach, should be taken into 

consideration. 

■■■
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IMPORTANCE OF INCLUSION OF LEGUMES 
IN CEREAL CROPPING SYSTEMS 

 

egume plants have a 

probably important role to 

play in growing indigenous 

nitrogen production besides meeting 

human demands for protein and 

energy. Some legumes have the 

capability to solubilize in any other 

case unavailable phosphate by 

excreting organic acids from their 

roots, in addition to improving soil 

fertility. Legumes also assist to 

restoration of soil natural matter and 

limit pest and disease issues when 

used in rotation with nonleguminous 

crops. Research has shown that the 

organic nitrogen fixation procedure 

is the most environment friendly way 

to grant the giant amounts of 

nitrogen wished through legumes to 

produce high-yielding crops with 

excessive protein content. For the 

fixation technique to occur, legume 

vegetation must enter into a 

“symbiotic” or collectively 

beneficial partnership with sure 

microorganism known as rhizobia. 

Soon after legume seeds germinate, 

rhizobia current in the soil or 

delivered as seed inoculum invade 

the root hairs and go through an 

infection thread toward the root. The 

bacteria multiply rapidly in the root, 

causing the swelling of root cells to 

structure nodules. 

Increased cultivation of 

legumes is essential for the 

regeneration of nutrient‐ deficient 

soils and for providing needed 

protein, minerals, and vitamins to 

humans and livestock. Legumes can 

be a means of improving the 

livelihoods of smallholder farmers 

around the world. 

Legumes in human nutrition 

• As a source of protein- Grain 

legumes (such as pigeon pea, 

chickpea, soybean or mungbean) are 

good source of protein, with protein 

content ranging from 17-40%. By 

combining cereal and grain 

consumption, farmers and their 

families can achieve protein balance 

and nutritional improvement. 

• As a source of important 

vitamins and minerals- Legume 

seeds contain significant amounts of 

minerals (calcium, zinc, iron) and 

vitamins (folic acid and vitamin B). 

• As a way of reducing cholesterol 

and blood sugar. 

Legumes for crop and soil 

improvement 

For optimum yield, crops 

require a supply of mineral nutrients, 

the most important of which is 

nitrogen. Exhausted soils are often 

low in nitrogen, meaning that 

farmers are normally applying 

inorganic fertilizers. However, as 

fertilizer costs increase, farmers 

struggle to obtain good yields. This 

problem can be addressed by 

L 
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incorporating legumes into the 

cropping system. 

Leguminous plants have a 

special relationship with nitrogen‐

fixing bacteria called Rhizobium. By 

biologically fixing nitrogen levels in 

the soil, legumes provide a relatively 

low‐cost method of replacing 

nitrogen in the soil, enhancing soil 

fertility and boosting subsequent 

crop yields. 

Legumes can be used as a 

green manure, a general term used 

for plants that enrich soil fertility. 

Green manuring with legumes 

involves growing the plants, then 

slashing the crop and leaving it on 

the soil surface. Leaving the crop on 

the soil surface has additional 

benefits, as it also reduces soil 

erosion and conserves soil moisture.  

A drawback with green manuring is 

that it involves the loss of a growing 

season, especially in areas where 

there is only one short growing 

season, since the grain is not 

harvested from the legume and it 

displaces the cereal crop. Also, 

because the grain is not harvested, 

growing legumes as green manures 

does not provide the benefits to 

human diets. However, when soil 

quality is low and fertilizer prices are 

high, green manuring is an option for 

farmers to consider, especially in 

regions with longer growing seasons. 

To overcome the loss of a 

full growing season, intercropping or 

relay intercropping with legumes is a 

good alternative. With intercropping, 

alternating rows of the cereal crop 

and legumes are planted at the same 

time. However, in some cases the 

legume may compete with the cereal 

crop for water and nutrients, 

reducing the yield of both crops. 

With relay intercropping, this 

competition for resources is reduced: 

the cereal crop is sown first, 

followed by the legume a few weeks 

later. In this scenario, both the grain 

yield and the nitrogen content have 

been found to improve. 

Legumes can also be grown 

in rotation with cereal crops. This 

system is intended to provide the 

farmer with a useful harvest while at 

the same time improving the fertility 

of the soil. However, since part of 

the legume crop is harvested (and 

thus removed from the field), the 

effect on soil fertility, equivalent to 

5-15 kg/ha of nitrogen fertilizer, is 

not as high as when the entire 

legume crop is left on the soil 

surface, as with green manuring. In 

order to benefit fully from cereal-

legume rotations, farmers need to 

maximize the productivity of the 

legume crop in addition to the cereal 

crop.  

Constraints to legume 

production 

 Legume production presents new 

diseases, pests, and weeds, which 

farmers will need to learn how to 

control. 

 Low soil pH, high salinity, 

flooding, and nutrient deficiencies 

can negatively impact the 

nitrogen fixation process, 

preventing the legumes from 

improving soil fertility to their 

full potential. 

 Legumes are often expected to 

grow in existing soil moisture 

conditions. Reduced or non‐

existent irrigation may lead to 

drought stress. 

 

****

         (a) Maize + Soybean                                                  (b) Maize + Urd bean  
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rganic farming is one of 

the methods of a 

farming system which 

helps to improve crop cultivation 

by using organic wastes. The 

national center of organic 

farming is located in Ghaziabad. 

Albert Howard is known as the 

father of modern organic farming 

and he developed the concept of 

organic agriculture. In organic 

farming, India stands 9
th
 rank in area 

and 1
st
 rank in the producer. The area 

under organic farming in India is 

about 2.78 million hectares in March 

2020. Madhya Pradesh, Rajasthan 

and Maharashtra are the top states 

under organic cultivation area. 

Sikkim is the only state considers a 

fully organic cultivation state in 

India. Farmers are benefitted from 

organic cultivation compared to 

conventional cultivation. Especially 

small farmers got higher yields and 

high economic returns under organic 

cultivation. 

Definition  

As per the definition by the 

United States Department of 

Agriculture (USDA), “organic 

farming is a system which avoids or 

largely excludes the use of synthetic 

inputs (such as fertilizers, pesticides, 

hormones, feed additives, etc.) and 

to the maximum extent feasible rely 

upon crop rotations, crop residues, 

animal manures, off-farm organic 

waste, mineral grade rock additives 

and biological system of nutrient 

mobilization and plant protection”. 

FAO suggested that 

“Organic agriculture is a unique 

production management system 

which promotes and enhances agro-

ecosystem health, including 

biodiversity, biological cycles, and 

soil biological activity, and this is 

O 
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Organic farming Vs. conventional farming  

 Conventional farming Organic farming 

Framing Technique 
Involve methods based on synthetic inputs to 

increase production 

Depends on organic ways, rejecting all things 

synthetic 

Fertilizers Used Chemical fertilizers like DAP, Urea, and DDT 
Only fertilizers obtained through organic ways, like 

manure and composts 

Nutrient quality  There is a nutrient loss sometimes significant The food is higher in nutrients 

Use of GMO 
Heavy use of GMOs for better yield and 

enhanced disease resistance 

Strict No to GMO. Instead, apply methods that boost 

bio-diversity and good bacteria in the soil 

Sustainability 
No, sustainability. 

Focused more on yield. 

Sustainability is the main focus Food production 

while caring for ecology and environment is the main 

principle 

Impact on soil The soil becomes infertile due to exploitation The soil becomes fertile 

Disease Resistance 
More adapted to disease resistance, thanks to 

pesticides 
Vulnerable to disease and pest attacks 

Health Concerns 
Heavy use of chemical fertilizers and pesticides 

poses extensive health risks 

No health risk because of the absence of harmful 

chemicals 

Environmental 

Concerns 

Intensive farming methods prove detrimental to 

land, soil, and water 

Improve the overall ecology thanks to safe farming 

techniques 

Farming methods  

The farming methods are focused only on 

increasing the yield and improving the 

economy. That is not good for the land or the 

future 

Use of mixed crops, crop rotation, companion 

planting etc. retains soil quality 

 

accomplished by using on-farm 

agronomic, biological and 

mechanical methods in exclusion of 

all synthetic off-farm inputs”.  

Principles of organic farming 

 Health: Organic farming should 

sustain and enhance the health of 

soil, plant, animal, human 

 Care: Organic farming should be 

managed in a precautionary and a 

responsible manner to protect the 

health and well-being of current 

and future generations and the 

environment 

 Ecology: Organic farming should 

be based on living systems and 

cycles, work with them and 

emulate them and help sustain 

them. 

 Fairness: Organic farming builds 

on relationships that ensure 

fairness concerning the common 

environment.  

Conclusion 

Organic farming which is a 

holistic production management 

system that promotes and enhances 

agro-ecosystem health, including 

biodiversity, biological cycles, and 

soil biological activity is hence 

important. The organic farming 

system excludes the use of synthetic 

materials and improves the soil 

quality. To the maximum use of 

organic wastes in agriculture to 

improve soil fertility, improve food 

quality; maximize the yield and 

economic returns. The bulky and 

concentrated organic manures are 

used in agricultural production. 

Organic farming is one way to 

promote either self-sufficiency or 

food security.  

****
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egetables are rich in 

vitamins, antioxidants, 

fiber and minerals. 

Vegetables increases bio-availability 

of minerals of vegetable crops 

genetically through bio-fortification. 

The human malnutrition has 

emerged as global problem and also 

increases day by day. The human 

body requires adequate amount of 

nutrients for a healthy and 

productive life. Consumption of 

nutritionally poor and unbalanced 

diet is the major cause of 

malnutrition across the world. 

Development and popularization of 

bio-fortified foods can be one of the 

effective ways to solve the problem 

of malnutrition in human globally. 

Generally three major techniques are 

used for bio-fortification of 

vegetables such as agronomic 

approach, conventional breeding and 

genetic engineering approaches. 

These approaches have enormous 

potential to enrich micronutrients, 

vitamins and minerals in crop 

varieties. Bio-fortification of 

vegetables is relatively new concept 

in India but it is the best option to 

improve the quality of food stuffs 

through the addition of the desired 

minerals.   

Introduction 

Focus of agricultural 

research work was towards 

increasing production and 

productivity of cereals crops but this 

is high time to shift from cereals to 

vegetables where there is ample 

scope to increase the nutritional 

quality and reduce the hidden 

hunger. Deficiency of minerals is 

one of the main challenges to human 

health. It is known as „nutrient 

hunger‟, which results in poor 

growth, development and 

compromised psychomotor 

development of children, reduce 

immunity, fatigue, irritability, 

weakness, hair loss, wasting muscle 

and sterility. To overcome the 

hidden hunger, bio-fortification of 

vegetables is a most feasible and 

economical approach. Bio-

fortification is the idea of increasing 

nutritional value of crops through 

conventional breeding, agronomic 

approach or genetic engineering.  

Micronutrients and vitamins 

play a very important role in human 

growth and development. Deficiency 

of these nutrients leads to sickness, 

poor health, lower worker 

productivity, learning disabilities in 

children increased mortality rates, 

high healthcare costs, diminishing 

human potential and diminishing 

national economy. Enhancing these 

components can reduce malnutrition 

in women and children. Vegetables 

are very important part of human 

diet; they act as pillar of good 

nutrition because they provide 

important phyto-chemicals like 

fibers, vitamins, minerals and 

antioxidants. Bio-fortified vegetables 

aimed at increasing the contents of 

important minerals, such as calcium 

(Ca), magnesium (Mg), iodine (I), 

zinc (Zn), selenium (Se), iron (Fe), 

copper (Cu) and silicon etc. (Si) in 

V Figure: Nutrient management through agronomic practices to 

increasing micronutrient in brinjal. 
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the edible portions. Thus, an 

agriculture-based approach has been 

proposed as supplementary strategies 

for the breeding of staple food crops 

for higher vitamins and 

micronutrients. This method of 

increasing the vitamins and minerals 

by breeding approach or by genetic 

engineering has been termed as bio-

fortification. 

Need bio-fortification in 

vegetable crops 

During previous few decades 

plant breeders aimed only at 

increasing yield to meet the energy 

need of poor population. The lack of 

priority for nutritional aspects led to 

low nutritional status in the existing 

vegetable varieties. Now it is being 

realized that the food with good 

nutritional value is need of the hour 

to tackle malnutrition. Malnutrition 

has emerged as a global problem 

which is caused due to the 

consumption of nutritionally poor 

and unbalanced diet.  

The problem of malnutrition 

is more severe in underdeveloped 

and developing countries. The 

principle objective of bio-

fortification in vegetable should be 

the production of the nutritionally 

enriched vegetable crops so that the 

negative economic and health 

consequences can be overcome by 

managing mineral and vitamin 

deficiency in human. 

Importance of vegetable bio-

fortification for human being 

Vegetable bio-fortification 

reduces risk of several issues which 

occur in human body such as 

deficiency affected blindness, birth 

defects, mental health, and child 

survival. Bio-fortification is an 

important method to develop crops 

with a higher level of vitamins, 

minerals, protein and healthier fats.  

Bio-fortified vegetables help 

the people by improving the daily 

micronutrient intake throughout the 

life. It is especially important for 

poor rural community with finite 

access to a varied, fortified foods or 

supplements. It is important for 

woman and children since they face 

greater risk of macronutrient 

malnutrition. According to World 

Health Organization (WHO), two 

billion people with iron deficiency 

induced anemia could be cured by 

taking bio-fortified foods. 

Conclusion 

Hunger and malnutrition are 

major global issues which need our 

attention on priority. The bio-

fortified and nutraceutical vegetables 

are capable of handling these issues 

up to certain extent. Delivering 

vitamins and micronutrients to rural 

people through bio-fortified 

vegetable crops is a cheap, 

sustainable and easy way combating 

the problem. In coming years, bio-

fortified vegetables will play a major 

role in reducing the risk against the 

malnutrition problems. These bio-

fortified vegetables varieties must be 

popularized so that the rural people 

could make access to them. 

 

****
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ce apple (palm fruit) is a 

seasonal fruit of the sugar palm 

tree and is widely available 

during the sizzling summer. The 

fleshy fruit loaded with translucent, 

juicy fluid has excellent cooling 

properties. 

Ice Apple fruit is also called 

Tagdola or Nungu, which is very 

similar to litchi fruit in texture and 

tastes like a slightly sweet tender 

coconut. It provides the perfect blend 

of minerals and sugars for the body 

during the summer season. The fruit 

has various important health 

benefits. Many people even in India 

must not have heard of the fruit 

name “Ice Apple,” but it is widely 

popular in the Southern parts of 

India. 

Why is the Ice apple a 

superfood?  

This ice-like-looking fruit is 

loaded with vitamins, minerals, 

calcium, phytonutrients and 

carbohydrates. Apart from that, this 

low-calorie fruit is high in fiber, 

protein, vitamins A, C, E, and K, iron, 

zinc, phosphorus, and potassium, 

which helps in boosting overall 

immunity. Adding this fruit to your 

diet can help in boosting metabolism, 

which further helps in improving 

digestion and promotes weight loss. 

Moreover, the presence of dietary 

fiber, protein and water content 

together helps in effective weight 

management. 

Wide range of health benefits 

of ice apple 

1. Ice apple acts as an excellent 

coolant and naturally cools the 

body in the summer and regulates 

the body temperature. It quenches 

the thirst and provides energy to 

stay active throughout the day. 

2. Ice apple is packed with good 

amount of minerals sodium and 

potassium which helps in 

maintaining the fluid and 

electrolyte balance in the body. 

This property of ice apple works 

best in preventing dehydration 

and fatigue in summer. 

3. It is a natural remedy for several 

stomach ailments and digestive 

issues; ice apple helps in 

relieving constipation and 

promotes bowel movements. 

It also relieves acidity and 

stomach ulcers. Ice apple 

eases minor stomach 

ailments and nausea that 

often occur during 

pregnancy.  

4. The presence of several 

phytochemicals in ice apple 

possesses strong antioxidant and 

anti-inflammatory properties that 

are beneficial in slowing down 

the process of ageing and 

reducing the risk of health 

problems such as heart disease 

and cancer. 

5. Skin problems such as heat rashes 

and prickly heat are very common 

in summer. Applying the flesh of 

ice apple on the affected areas 

relieves the itchiness and provides 

a soothing effect. 

6. Ice apple is loaded with 

potassium and helps in cleansing 

the toxins out of the body and 

promotes the liver health. 

7. A low-calorie watery fruit ice 

apple is an ideal deal to lose 

weight. The presence of water 

keeps you satiated for a long time 

and help in losing the weight 

naturally. 

 

****
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igital technology will be 

key to increasing 

agriculture productivity by 

delivering recommendations to 

farmers, based on crop details. 

These IT applications solve 

problems of farmers at doorstep, 

providing information about various 

management aspects, improving 

their livelihoods and bringing 

awareness. Agricultural system 

requires the accumulation and 

integration of knowledge and 

information from many diverse 

sources. Horticultural research has 

resulted in a number of improved 

technologies which is being 

commercialized. 

What is DDS 

A decision support system 

(DSS) is a computer-based program 

that assists with the decision- 

making process. The program can 

be quantitative, qualitative, or a 

combination of both. Agricultural 

production and processing system 

are complex due to biological, 

chemical and physical processes 

involved and requires great deal of 

information to be 

processed for 

management. Improve 

productivity, improve decision 

quality and problem solving. 

A decision support system 

(DSS) is a computerized program 

used to support judgments, and 

courses of action. Anything which 

provides rational, measurable and 

scientific data to help users make 

informed decisions is a DSS. 

Decision support systems (DSS) are 

interactive software-based systems 

intended to help users in decision-

making by accessing large volume 

of information generated from 

various related information systems. 

Types of decision support 

systems 

 These can be categorized 

into five types: communications 

driven DSS, data driven DSS, 

document driven DSS, knowledge 

driven DSS and model driven DSS. 

Decision Support System is 

helps to develop Interdisciplinary 

knowledge, accurate collection and 

recording of agricultural knowledge, 

list of advice for supporting their 

decision-making under different 

circumstances. it does not give direct 

instructions or commands to farmers 

as farmers are in the position of 

taking the final decisions. 

What information does collect for 

making a decision? 

Weather data such as 

temperature, relative humidity, 

biological data, pest population data 

and disease symptoms; biophysical 

data such as plant growth stages; 

geophysical data like 

season, climate, soils, 

etc. survey results, 

residual levels of 

pesticides, commodity prices,. 

sensors that measure temperature, 

humidity, rainfall, leaf wetness, wind 

speed and direction, etc. 

 Agricultural decision support 

system (ADSS) can be defined as 

a human-computer system which 

utilizes data from various 

sources, aiming at providing 

farmers with a list of advice for 

supporting their decision-making 

under different circumstances. 

 Thus, platforms like decision 

support systems (DSSs) are 

needed in order to assist them in 

making evidence-based and 

precise decisions. 

Model developed 

Most models are climate 

driven. Computer-aided forecasting 

makes pest control more 

sustainable by avoiding unwanted 

consequences of pesticide 

applications. Accurate application 

times for pesticides, nutrient, 

fertilizer. User-interactive content 

and real-time pest forecasts and 

management support. Real-time 

weather, market information and 

geographical information-based 

systems. 

Components of decision-

making 

Step 1: Identify the decision. 

Step 2: Gather relevant inform-

ation. 

Step 3: Identify the alternatives.  

Step 4: Weigh the evidence.  

Step 5: Choose among alternatives.  

Step 6: Take action.  

Step 7: Review your decision and 

its consequences. 

D 
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Decision making is dependent 

upon the availability of integrated, 

high quality information. 

Web based decision support 

system for micro irrigation systems. 

- Water Technology Centre, ICAR-

IARI, New Delhi, the web-based 

system (http://domis.iari.res.in), uses 

scientifically accepted software 

algorithms with richness of 

information and expert opinions, 

flexibility and simplicity of use 

which makes the DSS a superior tool 

in designing micro irrigation systems 

to enhance water productivity in 

agriculture. A Decision Support 

System namely, DOMIS (Design of 

Micro Irrigation Systems) was 

developed to help the user to design 

appropriate micro irrigation systems 

for efficient water utilization under 

different agro-climatic conditions in 

India. Capable of designing drip 

Irrigation, Sprinkler Irrigation and 

Micro Sprinkler irrigation systems 

layout. provides expert opinion and 

necessary data on crops, soil, water 

and climate as default options with a 

provision of change if the user so 

desires. 

For higher productivity in 

farming an information-based system 

is the need of the hour. The end user 

or farmer must get information at the 

right time and place. Many research 

organizations work towards 

comprehensive internet platforms 

that provide access to all relevant 

information. ICAR-IIHR actively 

disseminates technical knowledge of 

the research outputs through print 

media, radio talks, TV programmes 

and social media reaching out to a 

number of growers and other 

stakeholders. At IIHR, Bengaluru, 

several mobile and web applications 

are developed on horticultural crops; 

fruits, vegetables and flower crops to 

disseminate the information. These 

applications act as a powerful tool 

with extensive potential in 

agriculture and benefitting farmers. 

Arka Baagwani Mobile App: 

Official app for instant information. 

The app is simple and user friendly 

with continuous upgradation 

capability and has options of android 

and IOS mobile operations. 

Crop specific mobile applications: 

Mobile app on Mango cultivation at 

IIHR, Tomato, Brinjal, Onion, Chilli, 

Papaya, Okra, French bean & 

Watermelon cultivation. 

Web applications developed at 

ICAR-IIHR, Bangalore. At ICAR-

IIHR, Bengaluru, several web 

applications have been developed on 

horticultural crops specific to fruits 

and vegetables (Fruits: mango, 

papaya, pomegranate, guava, grapes 

& sapota, and on vegetables crops; 

brinjal, onion, okra, French bean, 

watermelon and tomato) 

Conclusion 

A holistic understanding of 

all the models, templates and 

abstractions that the Decision 

Support Systems are built on will 

give a better understanding of how 

to approach opportunities, 

challenges and threats. However, 

Decision Support Systems remains 

a tool that can provide firms with a 

sustainable competitive advantage 

and in many industries a robust 

Decision Support Systems are the 

rule rather than the exception.■ 
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hysiologically fruit drop is a 

normal and natural 

occurrence in all crops. Pre-

harvest fruit drop, on the other hand, 

frequently causes growers pain and 

worry because it can lead to a 

substantial reduction in output as 

well as a loss of tree resources into 

un-harvested fruit. Fruit growers 

have long faced a severe issue with 

losses caused by pre-harvest and 

harvest fruit drop. Some species and 

varieties of fruits have a tendency to 

become looser from the stem as they 

get closer to picking maturity, and 

significant amounts may fall off both 

before and during the picking 

process. Fruit trees often produce a 

lot of blooms, but just a tiny portion 

of those flowers are sufficient to 

provide a typical crop. Fruits will 

drop off at different phases of 

growth when the fruit set is 

considerably greater than the tree can 

typically sustain till maturity as it 

adapts to its resources. Such a drop 

is healthy and advantageous to the 

trees, 

preventing resource depletion and 

limb breakage from overbearing.  

Kinds of fruit drop 

The first is the phase of fruit set, 

which typically lasts for a month 

after full bloom. There are typically 

three stages of fruit abscission. The 

first drop happens soon after the 

blossom opens. At this point, flowers 

typically lose their pistils that have 

aborted. The second period of 

intense fruit drop may begin at the 

start of a hot summer. At this stage 

some fertilized blooms and 

unfertilized flowers begin to wither. 

As a result of the tree's adaptation to 

the nutritional components and fruit 

set, some fertilized blooms also 

wither. The third drop is also known 

as the "Post set drop." due to the 

development of abscission layers in 

the immature fruit stalks, this 

happens when the fruits are of 

"marble" size. Most deciduous fruits 

experience this decrease, and the 

naturally occurring fruit thinning 

encourages the tree to produce fruits 

of good size. 

Pre-harvest drop or June 

drop is the term used to describe the 

period of substantial fruit loss that 

can occur as the hot summer season 

begins. Half-developed and three-

quarters-developed fruits are shed at 

this stage for a variety of reasons. 

This loss is experienced by the fruit 

grower, and it is a significant issue 

they must deal. 

Causes of fruit drop  

There are several reasons 

why young fruits and blossoms shed 

which include. 

Structural defects 

Defects in flower parts, 

winter injury, spray, damage due to 

insect, defective pistils are 

responsible for early shedding of 

blossom in apple. Defective ovules 

are also responsible. 

Non pollination 

Self-pollination may fail, 

while cross pollination may be 

prevented by lack of suitable 

pollen or by the absence of carriers. 

Even if pollen reaches the stigma, it 

may be washed off by rain before it 

can exert a stimulus. 

Non fertilization 

This condition seems to be 

common in polyploids containing an 

uneven multiple of the basic number 

of chromosomes especially in 

triploid varieties of apple. Such 

pollen grain either fails to germinate 

or if pollen tubes are formed these 

P 



 

 September, 2022/ Page | 73 

   

usually burst easily or they reach the 

ovary and give rise to unbalanced 

embryo. 

Weather condition 

Cold nights followed by heat 

waves frequently result in excessive 

decrease. On the other side, cool 

weather tends to lessen the intensity, 

even though it may extend the drop's 

duration or delay it until it reaches 

maturity. Winds that blow quickly 

enough to shake fruit trees can create 

waves of heavy fruit shedding by 

loosening the fruit from its stalk. 

Factors affecting fruit drop 

Climatic factors 

The formation of abscission 

layer is enhanced under high 

temperature, low humidity and very 

low temperature. In conditions of 

high temperature, the rate of 

transpiration is usually high from the 

leaves and fruits, consequently such 

fruits are unable to withstand water 

stress and shed easily. In mango, 

normally the shedding of fruit is very 

severe when the temperature is high 

and humidity is low. The heaviest 

drop of citrus fruits known as June 

drop occurs when the atmospheric 

humidity is low and the transpiration 

rate is very high. Abrupt rise in 

relative humidity and temperature 

have direct relation with fruit 

cracking as well as litchi, 

pomegranate, cherries, lemons etc., 

which more often drop off from the 

plants in later stages. 

Physiological factors 

Physiological factors such as 

abnormal function in moisture 

content of the soils in the day or 

other causes resulting in disturbance 

of moisture relationship causes 

heavy fruit drop particularly in arid 

and semi-arid fruit crops like ber and 

pomegranate. 

Nutritional factors 

Proper and balanced 

application of fertilizer is a pre-

requisite for a tree to be able to carry 

its normal crop to maturity. Nitrogen 

seems to favor the early stages in 

setting but at later stage tends to 

favor shedding. Carbohydrate is 

important, particularly in connection 

with the drop of the young fruits. 

June drop can be prevented by a 

favorable supply of carbohydrate in 

the plant. 

Insect pest and diseases 

Pest and disease incidence 

on fruit plants can result in severe 

shedding of blossoms and fruits. For 

example, mango flowers and fruits in 

early stages are attacked by a 

number of pests such as hoppers, 

mealy bug and diseases such as 

anthracnose and powdery mildew 

which causes heavy loss to the crop.  

Remedial measures of fruit 

drop 

Planting windbreaks and 

shelterbelts 

High wind velocity causes 

mechanical damage to the fruits and 

branches and their 

desiccation due to excessive 

transpiration loss of water. 

Windbreaks of fast growing and 

deep-rooted trees are planted around 

the orchard to provide a protective 

barrier against hot and cold winds 

and reduce the extent of fruit drop. 

Water and moisture 

management 

Moisture stress during fruit 

set and fruit development causes 

severe fruit drop in most of 

the fruit crops. In irrigated system, 

water application should be based on 

optimally sequenced vapor-

transpiration deficits. In the deep-

rooted perennial fruit trees, the 

concept of irrigation 

scheduling based on plant water 

content should be ideal. 

Conservation of soil moisture by 

mulching enhances water use 

efficiency by reducing evaporation 

from soil surface as a result of 

cutting supply of heat energy to the 

evaporating site and lowering its 

thermal conductivity. Such practice 

helps in minimizing fruit drop. 

Mulch materials such as wheat and 

rice straw, sugarcane trash, sawdust, 

black or white polyethylene can be 

used for mulching. 

Nutrition nanagement 

Fertility management for 

controlling fruit drop should be done 

in such a way that the fruit trees 

derive most of their nutritional 

supplements from the residues of the 

intercrops. However, annual 

application of manures and fertilizers 

near the zones of maximum root 

activity coinciding with rainfall 

incidence is useful. Foliar feeding 

with recommended doses micro 

nutrients helps in overcoming 

nutrient deficiencies.  

Pest and disease manage-

ment 

The perennial nature of fruit 

trees provides a comparatively stable 

agro-ecosystem for several kinds of 

pests and disease to thrive and 

multiply. A close watch needs to be 

kept on buildup of various pests and 

diseases and suitable control 

strategies should be initiated so as to 

obviate their harmful effects. 

■■■ 
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limate change has a 

significant impact on the 

sustainability of the 

livestock production system. Under 

high air temperature and humid 

climates, heat stress is caused by an 

imbalance between metabolic heat 

production within the animal body 

and its dissipation to the 

surroundings. 

Increases in respiration rate, 

rectal temperature, and heart rate are 

the most common responses of high-

yielding cattle to hot weather. It 

directly affects feed intake, reducing 

growth rate, milk yield, reproductive 

performance, and, in extreme cases, 

death. Dairy breeds are more 

susceptible to heat stress than meat 

breeds, and higher producing 

animals are even more vulnerable 

because they generate more 

metabolic heat. 

Heat stress suppresses the 

immune and endocrine systems, 

making an animal more susceptible 

to various diseases. As a result, in 

these changing climatic conditions 

around the world, sustainable dairy 

farming remains a significant 

challenge. 

India leads the world in 

milk production, with 78 

million metric tonnes 

produced from 57 million 

cows and 39 million 

buffaloes. This was only 

possible due to extensive 

crossbreeding of local 

breeds and unremarkable 

cattle breeds. Crossbred cows are 

now becoming important dairy 

animals. Crossbred cows account for 

approximately 9 to 11% of all cows 

in milk. Heat stress is more severe in 

crossbred animals. 

Heat stress is a major cause 

of decreased production and fertility 

in dairy animals during the summer 

months. Summer temperatures in 

India exceed 45°C, and the upper 

critical temperature for dairy cattle is 

18°C. Even with low humidity, when 

the temperature exceeds 27°C, the 

temperature is above the comfort 

zone for high-producing dairy cattle. 

Heat stress is greatly influenced by 

humidity. 

When compared to indigenous 

cattle, crossbred/exotic animals are 

more prone to heat stress losses, and 

the animal exhibits responses such as 

reduced feed intake, increased water 

intake, change in metabolic 

rate/maintenance requirement, 

increased evaporative loss, changes 

in blood hormone concentrations, 

and increase in body temperature. 

This summer productivity loss can 

be significantly reduced by 

implementing the following heat 

stress management strategies in 

conjunction with good health 

management: proper summer-

oriented housing, animal cooling 

systems, development of heat-

tolerant breeds, and high-energy 

feeding. 

How to avoid heat stress 

Management practices and 

nutritional correction are two 

methods for reducing heat stress. To 

reduce or manage heat stress, 

management practices should 

emphasize proper water supply and 

proper animal housing. Dairy 

animals must drink more water 

during heat stress to dissipate heat 

through respiration and sweating. 

As the temperature rises, so does 

water consumption, which can 

increase by up to 50%. At 70-86 

degrees Fahrenheit, the water should 

be fresh and clean. It should be close 

to the shed and have plenty of water 

space. A minimum of 3 inches of 

water depth is required to 

accommodate a cattle muzzle. Each 

group should have at least two water 

sources. 

Proper animal housing 

Heat stress causes more 

damage to animals than winter, so 

cattle sheds in Indian conditions 

should be designed to reduce heat 

load. Winter temperatures of up to 

15°C are not a problem for the 

animal. However, temperatures 

above 30°C reduce milk production 

and breeding efficiency. As a result, 

our specially crossbred cattle must 

be housed properly. 

In theory, the best type of 

animal shelter is one with a micro-

environment temperature of 15°C to 

25°C and a humidity level of 10-12 

mm Hg. Tree shade provides ideal 

protection from radiant heat, but 

does not fit for other reasons. 

C 
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The principles for creating 

an optimal micro-environment 

within and around the sheds are 

aimed at reducing heat gain and 

promoting heat losses from the 

structure of the animal's house via 

radiation and condition. Two or three 

walls remain open due to proper 

ventilation at the ridge level. 

Nutritional management and 

feeding 

Feeding frequency, (extra 

feeding) time of feeding, (cooler 

time of day, adequate feeding space, 

and plenty of cool water are all 

factors to consider when feeding 

animals in hot weather. Reduced 

forage to concentrate ratio results in 

more digestible rations, which can 

help to minimize the drop in milk 

production. 

Feeding buffers such as 

sodium bicarbonate and magnesium 

oxide allow for higher concentrate 

rations and can also aid in the 

treatment of low-fat milk syndrome. 

Certain minerals are in higher 

demand during hot weather. During 

the hot summer months, minerals are 

also more easily depleted. 

Increased respiration and 

perspiration will result in an 

excessive loss of water, lowering 

mineral levels. Potassium levels can 

be raised to 1.3 to 1.5 percent of total 

dietary dry matter, sodium levels to 

0.5 percent, and magnesium levels to 

0.3 percent. The cow's rumination 

activity may decrease if less forage 

is consumed and the forage is of high 

quality. As a result, the proper use of 

buffers becomes critical to 

maintaining intake, ruminal pH, and 

milk production. 

During hot weather, do not 

overfeed highly degradable protein; 

it should be 18% or less. To increase 

energy intake, supplemental fat can 

be added to the ration. Also, avoid 

feeding too much fat because it 

interferes with rumen function. 

Taking extra vitamins during the 

summer has no added benefit. 

Animal cooling system 

Sweating glands are 

activated when the ambient 

temperature rises. Every gram of 

sweat evaporated from the skin 

consumes 590 calories from the 

skin's surface (Latent heat of 

evaporation of water). Skin is cooled 

as a result of the evaporation 

process. Sweating animals increase 

their respiratory rate. (Induced 

moisture evaporation from the 

mouth/lungs). 

Panting occurs when animals 

breathe at a much faster rate to 

combat heat stress. Animals reject 

feed and fodder to reduce metabolic 

heat load. Water is widely used as a 

cooling agent, either directly on the 

animal's body or to cool the shelter 

microenvironment. 

Water can be sprayed on the 

floor and roof of a shelter on a 

regular or continuous basis during 

peak hot hours to lower their 

temperature and, as a result, the heat 

load on animals. When wet, grass 

screens on shelter sides significantly 

cool the air passing through them. 

It necessitates adequate cross 

ventilation. During the summer, we 

can artificially reduce the heat load 

of animals by spraying a small 

amount of water on their body at 15-

30 minute intervals. Fans or blowers 

installed in cow‟s aid in increasing 

the rate of water evaporation. 

Depending on relative humidity, skin 

cooling can range from 8 to 150 

degrees celsius. 

Zero energy cooling 

Cows who had access to 

sheds with evaporated coolers had 

significantly higher breeding 

efficiency than cows who only had 

access to conventional sheds. The 

milk production in the cooled shed 

group was 1.8 kg higher per head 

than in the conventionally shaded 

group. 

Treatment 

The suffering animal should 

receive immediate veterinary care. 

Meanwhile, the animal should be 

moved to a cooler location, given a 

cold water bath or wrapped in wet 

sheets, and given a fan. 

Climate change, characterized 

by a gradual rise in global 

temperature and the occurrence of 

extreme weather events, is becoming 

a global issue with significant 

implications for dairy cattle 

performance and welfare. Heat stress 

has a significant impact on a dairy 

cow's immune function and health at 

all stages of her life cycle, in 

addition to impairing lactational 

performance. 

Summer is associated with 

increased disease incidence in cows 

during lactation, which may be due 

to reduced immune cell function 

under heat stress. Electrolyte loss 

through skin secretions must be 

reduced by improving housing and 

cooling the animals. 

As a result, proper 

management practices are required 

to maintain cattle production 

efficiency during heat stress. 

 

*****
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 mycoherbicide is herbicide 

based on a fungus .As a 

biological agent these 

mycoherbicides work by producing 

toxic compounds that dissolve the 

cell wall of targeted plants. 

Mycoherbicides have been seen as 

an eco-friendly, host- specific, and 

replacement for chemical herbcides. 

Mycoherbicides reproduce 

themselves in the soil and destroy 

replanted crops. 

Characteristics of good 

mycoherbicides 

 They should be culturable in 

Artificial Media. 

 Capable of Abundant Spore 

Production. 

 Genetically Stable. 

 Effective under Field conditions. 

 Tolerant to variatons in 

temperature. 

 Stable in storage. 

 Compatible with other 

chemicals/cultural practices. 

Application of mycoherbi-

cides 

 Some mycoherbicides can 

multiply on the target weeds and 

spread rapidly. 

 Mycoherbicides killed weeds for 

a long time in the form of spores 

till new weeds appear. 

 Some 

Mycoherbicides kill 

weeds and get 

destroyed. So a 

known volume of a 

mycoherbicides is diluted and 

sprayed directly over the plants. 

Eg. Phytophthora palmivora. 

 Some Mycoherbicides are 

introduced in the field for weed 

control and this method is called 

inoculation or introduction. 

Production of mycoherbi-

cides 

 Mycoherbicides are cultured 

in suitable nutrient medium .Fungal 

spores are isolated in a suitable 

nutrient medium and it is sprayed on 

wide variety of plant species 

including weeds and main crops to 

assess the host range of the fungus. 

If the fungus attack the target weeds 

species alone it is elected as 

mycoherbicides for that weed. The 

successful mycoherbicides must 

produce abundant spores in culture 

medium and it is efficient in broad 

range of climatic conditions. 

Important mycoherbicides 

1. Puccinia Chondrillina causes 

rust in Chondrilla juncea and kills 

the weeds; It is applied by 

Inoculation method. 

2. Cercospora rodmanii is 

pathogenic to water hyacinth. It is 

inoculated in ponds and lakes to 

control over growth of water 

Hyacinth. 

Limitations in development 

of mycoherbicides 

 Lack of sufficient knowledge. 

 Lack of Durability. 

 Poor water Solubility.  

 Supply and Preservation of 

Adequate fungal propagules on 

weeds. 

Risk associated with myco-

herbicides 

 In most instances the 

potential risk associated with the use 

of mycoherbicides may include: 

 Worker exposure and safety. 

 Plant host range. 

 Effect to non-target organisms.  

 Production of chemicals that is 

persistent or toxic to mammalian 

systems. 

Conclusion 

 Fungal pathogens are 

considered to be the only group of 

microorganism which controls the 

weeds and they survive on the weeds 

year after year and these organism 

have been known as mycoherbcides. 

Mycoherbicides as a biological 

control will continue to be small but 

significant component of weed 

control in future. In the future, 

Mycoherbicides play important role 

when the constraints have been 

overcome through improved 

selection, formulation and 

marketing. 
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yster mushrooms, the 

common name for the 

species Pleurotus ostreatus, 

are one of the most common types of 

cultivated mushrooms in the world. 

They're also known as pearl oyster 

mushrooms or tree oyster mushrooms. 

The fungi grow naturally on and near 

trees in temperate and sub tropic 

forests around the world, and they're 

grown commercially in many 

countries. Oyster mushrooms are eaten 

in a variety of cuisines and are 

especially popular in Chinese, 

Japanese, and Korean cooking. They 

can be dried and are typically eaten 

cooked. 

Oyster mushrooms are 

beloved the world over for their 

delicate texture and mild, savory 

flavor. The mushrooms typically have 

broad, thin, oyster or fan-shaped caps 

and are white, gray, or tan, with gills 

lining the underside. The caps are 

sometimes frilly-edged and can be 

found in clusters of small mushrooms 

or individually as larger mushrooms. 

Oyster mushrooms are more 

expensive than white button 

mushrooms but less so than rarer 

mushrooms like morels and take little 

prep since they can be used whole or 

chopped. They are even used to make 

mycelium furniture and many other 

products.  

Mushrooms are a good 

source of soluble protein and fiber 

which plays an important role in 

human health. Mushroom protein 

being easily digestible (70-90%) is 

considered superior to vegetable 

proteins. Low protein intake by 

Indians leads to fatigue, sluggish 

metabolite, low synthesis of brain 

hormones and immunity. Mushroom 

industry in India is mainly focused 

on button mushroom cultivation and 

marketing. The recent production 

data revealed that button mushroom 

production holds the maximum share 

of about 73% and followed by oyster 

mushroom with 16%. 

Demand and supply patterns 

of oyster mushroom 

This mushroom is not as 

popular as white button mushroom in 

the domestic market. A few units are 

cultivating it commercially for 

export market. Cultivation of this 

mushroom on commercial basis 

would be more profitable as 

compared to white button mushroom 

as capital costs are low. 

The cultivation of this 

variety of mushroom is very simple 

and economical in rural areas where 

raw materials and facilities required 

are easily available. 

Marketing of fresh Oyster 

mushroom does not pose any 

problem at present due to very low 

production. However, as production 

increases linkage of producers with 

domestic markets and 

export oriented processing units will 

need to be developed to ensure 

remunerative prices to the producers. 

Generally, export orders are 

too big to be met by a single grower 

and as such co-operatives have to be 

encouraged to pool their produce for 

trading the crop in a dried powder 

form in international markets. 

Import / export trends 

India exports the highest 

quantity of the mushroom produced 

in the country to USA. Netherlands 

and China account for 60%o of the 

export of mushrooms. Germany is 

the largest importer and France and 

UK are large producers as well as 

consumers. About 11,797 tonnes of 

fresh mushrooms and 4,099 tonnes 

of preserved mushrooms were 

exported to foreign countries viz. 

U.S.A., France, Ireland, U.A.E., 

Russia etc.. The quantity of oyster 

mushroom exported is much lower 

than that of button mushrooms which 

constitute the major share of exports. 

Analysis and future strategy 

Species of Pleurotus are cheap 

and easy to grow among all the 

cultivated edible mushrooms. 

Cultivation does not require 

complicated substrate preparation 

technique as in case of button 

mushroom. The former can be grown 

on non-fermented, almost fresh plant 

residues (agri-wastes containing 

lignin and cellulose). Substrate 

preparation does not require 
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controlled environmental conditions 

as in case of button mushroom. 

The industry has a well 

develop network of food and 

cookery writers who support 

promotional efforts. As well direct 

marketing has been used extensively, 

with cooking demonstrations and in 

store activities featuring strongly in 

the program. The Association's 

marketing program has been very 

successful. This success can be 

attributed to careful planning and 

monitoring of activities, as well as a 

commitment to fund the program at a 

level which will impact on 

consumers. The increase in per 

capita consumption is due to 

consumer awareness of the 

nutritional value of mushrooms, as 

well as their great value for money. 

The industry is developing a national 

grade standards scheme, which will 

also enable better targeting of 

consumer needs. The crop has got a 

number of varieties varying in shape, 

colour, texture and aroma which can 

be cultivated throughout the year 

under varied agro-climatic 

conditions.  Faster growth rate and 

early cropping is observed.  About 5 

to 6 crops can be taken in a year as 

the total cropping period is 60 days. 

Market opportunities 

Mushrooms are very popular 

in most of the developed countries 

and they are becoming popular in 

many developing countries like 

India. Applications and market for 

mushrooms is growing rapidly in 

India because of their nice aroma, 

nutritious values, subtle flavor and 

special taste. Many exotic food 

preparations like soup, vegetables, 

pickles etc. are made from them. 

They are also used for garnishing, to 

prepare many varieties of gravy and 

for stuffing several food 

preparations. But they are still 

considered as up-market product and 

their consumption is limited to urban 

and semi urban areas. Fresh 

mushrooms have very limited shelf 

life but processed and canned 

mushrooms have fairly long shelf 

life and can be sold even at far off         

places. Star hotels, exclusive 

restaurants, certain caterers are the 

bulk consumers and a firm tie-up for 

regular supply with some of them is 

advisable. The product can be sold 

even through departmental stores, 

super markets. 

Conclusion 

The cultivation of mushroom 

is a way to overcome the problem of 

pollution caused by different 

residues, because fungi have the 

ability to recycle these wastes and 

convert them into edible protein. So 

the cultivation of mushroom can also 

be helpful   to overcome the shortage 

of food. Many people are not aware 

about mushrooms in rural areas; 

people should know about 

mushroom and take in use as food. 

 

■■■
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eaweeds square measure 

primitive marine, non-

flowering algae whereas not 

roots, stems and leaves. Seaweeds 

area unit sometimes anchored to the 

Humphrey Davy Jones's locker or 

totally different solid structures by 

root like “holdfasts” that perform the 

sole perform of attachment and don't 

prize nutrients as do the roots of 

advanced outlets. Huge seaweeds 

kind thick aquatic timbers referred to 

as algae timbers that act as aquatic 

nurseries for fish, draggers and 

ocean imps. Seaweeds area unit apart 

of the diet in Asian countries like 

Japan, China, Korea, and so forth 

created in shallow to boot as deep 

waters within the coast regions. 

Associate plentiful population of 

seaweeds is regarding up inside the 

Gulf of Manner.  

Ocean weeds farming 

It observes cultivating and 

gathering algae. In its simplest kind, 

it consists of the operation of 

naturally created batches. In its most 

advanced kind, it consists of totally 

dominant the life cycle of the 

protoctist. Algaes square measure 

plentiful on the province and Gujarat 

beach fronts and around 

Lakshadweep and Andaman & 

Nicobar islets.  

Seaweed farming is 

associate degree arising sector with 

implicit to transfigure the lives of 

littoral communities. It‟ll provide 

huge scale employment and up to 

date inflows. To push protoctist 

civilization, executive says to be 

established a helpful algae Park in 

Tamil Nadu.  

Algae production in India 

Out of the worldwide alga 

product of thirty 2 million tons 

contemporary weight valued around 

twelve billion U.S. bones, China 

produces fifty seven, Republic of 

Dutch East Indies twenty eighth 

followed by Asian country, whereas 

India contains a vacant share of 

zero.01-0.02%.  

Significance 

By associate estimate, if alga 

cultivation is finished in 10 million 

hectares or baseball game of the 

Exclusive Economic Zone (EEZ) 

house of India, it will- 

 To gift employment to fifty 

million individuals. 

 Established a replacement 

protoctist trade. 

 Contribution in Gross Domestic 

Product (GDP). 

 Enhance ocean productivity. 

 Abate microorganism blooms. 

 Sequester innumerable tons 

greenhouse gas. 

 May prove bio-ethanol of viz. 6 

billion liters.  

Advantages 

 For Nutrition: Algae can be an 

offer of vitamins, minerals, fiber 

and may be delicious. 

 For medicinal Purpose: Many 

varieties of seaweed contain 

medication and anti-microbial 

agents. Their noted medicative 

merchandise is legion for 

thousands of years. Sure 

seaweeds possess powerful 

willcer-fighting agents that 

researchers hope can eventually 

prove effective inside the 

treatment of malignant tumors 

and leukemia in individuals. 

 For profitability: Algae has to 

boot contributed to economic 
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process. Among their varied uses 

in producing, they are effective 

binding agents (emulsifiers) in 

similar marketable merchandise 

as cleaner and fruit jelly, and 

widespread mufflers (emollients) 

in organic cosmetics and skin- 

care product. 

 Bio-indicator: Once waste from 

agriculture, industries, cultivation 

and household's square measure 

let into the ocean, it causes 

nutrient imbalance resulting in 

protoctist blooming, the sign of 

marine chemical harm. Seaweeds 

absorb the redundant nutrients 

and balance out the system. 

 Iron sequestrator: These 

submarine organisms heavily rely 

on iron for activity. Once the 

quantity of this mineral increase 

from healthy levels and becomes 

dangerous to marine life, 

seaweeds lure it and stop harm. 

Similarly, most important metals 

found in marine ecosystems 

square measure captive and 

removed by seaweeds. 

 Atomic number and nutrient 

supplier: On their half, the 

seaweeds derive nutrition through 

chemical change of daylight and 

nutrients gift in brine. They 

unhitch number through every a 

section of their bodies. They to 

boot offer organic nutrients to 

totally different marine life forms. 

 Climate change: Algae 

cultivation contributes to 

international global climate 

change adaptation by damping 

wave energy and protecting 

shorelines, and by elevating 

proton concentration and provide 

number eight to the waters, 

thereby domestically reducing the 

implications of ocean activity and 

de-oxygenation. 

Alternative utilities: 

1. They're going to be used as 

fertilizers and to extend cultivation 

production. 

2. Once placental is fed with alga, 

methane series emission from oxen 

may even be reduced substantially. 

3. They're going to be buried in 

beach dunes to combat carrying 

away. 

4. It is used as associate ingredient in 

preparing dentifrice, cosmetics and 

paints. 

5. Sea weeds extract is also used as 

bio-pesticides for many insect-pests. 

 

*****
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COOL CHAMBER 

In India, there is insufficient on farm 

storage due to that we face severe 

issues on quality deterioration of 

horticultural production happens 

after harvest. It makes the serious 

problem of fresh fruit and vegetable 

deterioration. Fresh food can be kept 

cool to extend its shelf life, but 

refrigeration equipment is expensive 

to buy, operate, and maintain, 

requiring a sizable initial financial 

investment. The development of 

low-cost, low-energy cool chambers 

was undertaken in light of the severe 

energy crisis and the absence of cold 

storage facilities. An Indian 

university has created a technology 

for a refrigerator substitute that uses 

zero energy, (Eco-friendly, low-cost 

Pusa Zero Energy Cool Chambers). 

This on-farm storage area keeps 

fresh produce, flowers, and fruits 

longer and increases their 

marketability. Reducing the storage 

temperature can prevent fruit and 

vegetable spoilage. 

 An Indian institute has 

developed technology for zero 

energy. 

 Cool chamber an alternative of 

common refrigerator (Low cost 

environment friendly Pusa Zero 

Energy Cool Chambers). 

 This is an on-farm storage 

chamber, for fresh fruits, 

vegetables and flowers extend 

their marketability. 

 Spoilage of fruits and vegetables 

can be controlled by reducing 

the storage temperature. 

 Zero energy cool chambers stay 

10- 15° C cooler than the outside 

temperature and maintain about 

90 percent relative humidity. 

Principle 

 Based on the principle of direct 

evaporative cooling.  

 The cooling effect is produced 

by the evaporation of water, and 

the quicker the evaporation, the 

more cooling is produced.  

 Cooler temperatures speed up 

the process of stew respiration, 

extending the shelf life of fresh 

produce and preventing rotting. 

Evaporative cooling 

Water evaporates into air 

raising its humidity and same time 

cooling the bed. Efficiency depends 

on humidity of the surrounding air. 

Very dry, low humidity air can 

absorb a lot of moisture so 

considerable cooling occurs.  

Construction  

 The zero energy cool chamber 

can be constructed easily with 

materials like brick, sand, 

bamboo, khashkhas/straw, gunny 

bag etc. 

  It is most effective during the dry 

season. 

 The materials primarily used in 

constructing these chambers i.e. 

bricks and sand fortunately both 

has great capacity to absorb 

and/or retain water which 

evaporates slowly and steadily 

depending on the atmospheric 

temperature and humidity 

resulting in cooling. 

 Selection of place  

 Site having natural air flow. 

 It should be made a shaded place, 

well ventilated and away from 

direct sunlight. 

 Construct the chamber in an 

elevated place to avoid water 

logging. 

 Easy to build out of locally 

available Materials, such as brick, 

sand, bamboo, straw, and gunny 

bags. 

Steps for construction of zero 

energy cool chamber 

1. Select an upland having a nearby 

source of water supply. 

2. Make floor with brick 165 cm x 

115 cm. 
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3. Erect a double wall 70 cm high, 

leaving a cavity 7.5 cm wide 

between the two walls.  

4. Drench the chamber with water 

and Soak fine river bed sand 

with water. 

5. Fill 7.5 cm cavity between the 

double wall with this wet sand  

6. Make a frame of top cover with 

bamboo,sirki, straw, or dry grass 

(165 cm x 115 cm) frame  

 

The cavity between the walls 

is filled with sand and the bricks and 

sand are kept saturated with water. 

During hot summer months in India, 

this chamber is reported to maintain 

an inside temperature between 15 

and 18°C (59 and 65°F) and a 

relative humidity of about 95%.  

Advantages 

1. Better marketability. 

2. Retain nutritive value. 

3. Environment friendly storage. 

System with no pollution. 

4. Can be constructed by an. 

unskilled person. 

5. No mechanical or electrical 

energy is needed. 

Disadvantage 

1. Requires a significant capital 

investment. 

2. Operation relies on a reliable 

source of water throughout the 

year. 

Precautions  

 Site in a place where breezes 

blows. 

 Build on an elevated site to 

avoid water logging. 

 Use clean, unbroken bricks with 

good porosity. 

 Always keep the bricks, top 

cover and sand saturated with 

water. 

 Prevent water drops coming in 

contact with stored material. 

 Keep the chamber clean and 

disinfect the chamber 

periodically with permitted 

insecticide/ fungicide/ chemical, 

to protect from fungus, insect/ 

pests, reptiles etc. 

 Construct under a thatch to avoid 

direct exposure to sun light.  

Areas of application  

 Short term storage of fresh 

vegetables, fruits and flowers. 

 Growing of white button 

mushroom. 

 Ripening of tomato and banana. 

 Plant propagation. 

 Storage of processed fruit 

products. 

■■■ 
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CASSAVA TUBER 

 

assava (Manihot esculenta 

Crantz) is the most widely 

cultivated tuber crop in the 

tropics. Worldwide, it is the sixth 

most important crop in terms of 

production and is a major staple food 

crop to over 800 million population 

in the world. Growth in cassava 

production is likely to accelerate 

over the current decade. Cassava has 

emerged as a multipurpose crop for 

the 21st century one that responds to 

developing countries‟ priorities, to 

trends in the global economy and to 

cassava could be one of the most 

climate change-resilient crops and a 

food secure future for millions of 

people. 

  Temperature rises of 

between 1.2 and 2 degrees Celsius 

by 2030, combined with changes in 

rainfall patterns. “Cassava thrives in 

high temperatures and if drought 

hits, it simply shuts down until the 

rains come again. There‟s no other 

staple out there with this level of 

toughness. Using a combination of 

24 climate prediction and crop 

suitability models, compared the 

expected impacts of climate change 

on the production of cassava and 

other staples 

potato, maize, 

bean, banana, 

millet, and sorghum, 

would leave cassava 

outperforming the other 

crops. Cassava is a 

survivor and it‟s like the 

Rambo of the food 

crops. So it has the 

tolerance to extreme environments, 

such as drought, high temperature 

and poor soil has earned its name as 

a “Famine reserve crop” and  it can 

enhance nutrition and reduce climate 

risk,” (Colombia-based International 

Center for Tropical Agriculture). 

Cassava has an efficient use 

of water and soil nutrients and 

tolerance to drought and sporadic 

pest attacks and it can produce 

reasonable yields in areas with poor 

soils and unpredictable rainfall. The 

roots of cassava are very rich in 

carbohydrates, which makes them an 

important source of dietary energy. 

Cassava root starch can be used in a 

wide array of industries, from food 

manufacturing and pharmaceuticals 

to production of plywood, paper and 

bio-ethanol.  

World production of cassava 

in 2016 was estimated at over 277 

million tonnes. In cassava 

cultivation, India ranks 25
th
 in area, 

11
th
 in production and 1

st
 in 

productivity (34.95 ton ha 
-1

). India 

exports several forms of cassava 

products like raw cassava tuber, 

starch and sago. Tamil Nadu and 

Kerala together account for 98 per 

cent of the total cassava growing 

area in India. However, in Tamil 

Nadu, it is grown mainly for 

industrial purpose. Cassava tuber 

market price is fixed based on the 

starch content. However, the short 

shelf life of the tuber (24 hours) 

limits cassava‟s economic and 

industrial potential. Even though 

cassava has been already identified 

as a superior and high productive 

crop for future climate change 

condition, Postharvest Physiological 

Deterioration (PPD) is the major 

problem due to its short shelf life. 

So, during the period of higher 

demand or supply to the market, 

storage becomes the major problem. 

 PPD in cassava is rapid, 

begins within 24 to 48 hrs after 

harvest and can result in losses in the 

range of 40 – 60 per cent of the total 

expected economic value of the crop. 

PPD in cassava produces cyanogenic 

glycosides, which break down to 

release cyanide (HCN) when cells 

are mechanically damaged and 

which also inhibit mitochondrial 

respiration which leads to oxidative 

burst of Reactive Oxygen Species 

(ROS) production and causes PPD.  

The deterioration starts from the 

central vascular bundles of root, 

spreads to the adjacent storage 

parenchyma and subsequent stored 

starch undergoes structural changes. 

The visible signs of deterioration are 

vascular streaking with a blue or 
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black discoloration that renders the 

tubers unpalatable and unmarketable.  

 The major constraint facing 

the large scale production and 

marketing of fresh 

cassava roots (tubers) is the rapid 

postharvest deterioration. PPD is the 

challenging factor for cassava 

growers, processors and consumers. 

Based on the PPD screening 

characters viz., HCN content and 

PPD colour chart, highly tolerant and 

susceptible genotypes were 

identified. 

0% PPD 10% PPD 60% PPD 

Cross section of cassava tubers with Postharvest Physiological Deterioration (PPD) % 

Tuber colour scale chart (PPD %) 
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Fig. 1: Disease control methods in shrimp aquaculture 

 

espite the massive increase 

in global shrimp output, 

there have been enormous, 

recurring losses brought on by 

illness. The various methods to 

control diseases in aquaculture are 

given in Fig. 1 which includes use of 

antibiotics, vaccination, 

pond management, bio 

agents, chemical reagents 

and biosecurity methods. 

Probiotics 

With promises that the 

preparations will enhance water 

quality or prevent infections, many 

shrimp producers add preparations 

of living bacteria cells known as 

"probiotics" to their cultivation 

ponds. Positive results from well 

conducted laboratory testing may 

occasionally be used to support a 

sales drive, but few, if any, 

adequately conducted field tests on 

commercial farms. 

Immunostimulant 

Probiotics are frequently mixed up 

with this subject. Since the 

effectiveness of immunostimulants is 

not reliant on the existence of living 

cells, it is actually a different issue. 

They could be unrefined substances 

like complete, dead microbial cells 

(like yeast or bacteria), products 

made from semi-purified plants and 

microorganisms, or pure compounds. 

Quorum sensing control of 

bacterial virulence 

One of the issues for people 

who support probiotics, particularly 

for improving water quality, is the 

relatively modest amount of 

probiotic cells that are often supplied 

to a shrimp pond in comparison to 

the total amount of resident bacteria 

(in the range of 1 to 10's of millions 

per millilitre). How might cells that 

make up just 0.01 percent of the 

entire bacterial population regulate 

the quality of the water? It could not 

only be a simple matter of 

population percentage when it comes 

to the problem of disease. Microbes 

communicate with one another 

through minute amounts of natural 

chemical messengers, as has long 

been known. Sometimes, without 

actually killing the bacterial 

infection, these messages can stop it 

from producing disease. Quorum 

sensing is the method, and although 

it is a hot topic of study in a number 

of disciplines, including 

environmental science and medicine, 

little has been accomplished in the 

field of aquaculture.  

D 
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Phage therapy 

The use of naturally 

occurring bacterial viruses, or 

"bacteriophages," to manage 

bacterial populations is a fascinating 

area of research. Science has existed 

for a while. In Russia, where the 

procedure has advanced to a high 

level of sophistication, drinking a 

solution containing a combination of 

suitable bacteriophages is a frequent 

therapy for human gastrointestinal 

disorders including salmanellosis. 

The technology has not yet been 

widely used in aquaculture and is 

just recently being adopted in 

Western nations. 

Tolerines 

Researchers have looked at 

two main categories of tolerines in 

shrimp. The original kind, still 

marketed by Charoen Pokphand Co. 

Ltd. (CP) under the trade name 

SEMBVAC, was created in Thailand 

in the middle of the 1990s. Whole 

WSSV particles that have been 

inactivated make up SEMBVAC and 

other products that are similar. The 

shrimp develop a fairly long-lasting 

tolerance to WSSV after consuming 

these goods, making them less ill 

once they become infected. Field 

experience has shown that the 

protection is not absolute and that 

environmental factors have the 

ability to override it. The other 

varieties of tolerine are supplied 

either by injection or by combining 

with shrimp meal and consist of 

single or mixed protein subunits of 

viral particles. 

RNA interference 

Another cutting-edge method, 

RNA interference, has just been 

tested in the lab to shield shrimp 

from viral infections. Making short, 

double-stranded RNA fragments that 

closely resemble the sequences of 

viral genes is the process. Disease 

prevention occurs when they are 

injected into shrimp or exposed to 

shrimp cells in culture. 

Conclusion 

The development of 

engineering and biotechnology will 

determine how diseases are managed 

in aquaculture in the future. The 

development of quick but extremely 

sensitive and specific diagnostic 

capabilities for farmers who will be a 

part of the national, regional and 

global disease control networks via 

the internet will be essential for 

future success in establishing stable 

and sustainable production of all 

aquaculture species. 
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IN HILLY REGIONS OF UTTARAKHAND 

 

espite the difficult 

geographical conditions, 

limited resources, small 

size of farms and complex climate in 

the hilly areas, even today 

agriculture and agro-based business 

is the basic basis of the livelihood of 

the farmers. As a result of these 

conditions, the farmers here do 

mixed integrated farming. With 

improved techniques and latest 

agricultural practices, the income of 

mountain farmers can be increased. 

Fish is the best protein food for 

people in the cold climate of 

mountainous regions. Apart from 

this, fish farming is also very useful 

for livelihood. In mixed farming, 

small ponds play a very important 

role in the agricultural activities of 

the farmers. The water stored in the 

ponds is useful for fisheries as well 

as for horticulture, vegetable 

production and animal husbandry. 

 According to the 

geographical nature and climate, 

three-tier fish farming can be done in 

the mountainous regions of the 

Himalayas. Extremely cold regions 

with an altitude above about 2000 m 

above sea level are suitable for 

rainbow trout fishing. The hilly areas 

with moderate altitude (1600-2000 

m) are helpful in the cultivation of 

Rohu fish. (1000-1600 m) hilly areas 

are helpful in the 

rearing of exotic carp fishes.  

Things to keep in mind to 

start fish farming- 

 Within 25 days after putting the 

fish seed in the pond, the whole 

fish crop is ready. 

 Fish seeds should be purchased 

from hatchery or fish farming 

institute only. 

 Departments of fisheries have 

been established in all the states 

and districts of the country. All 

training in fish farming can be 

obtained from these institutes. 

Apart from training, the institute 

also provides assistance in other 

matters related to fish farming. 

Benefits of fish farming 

 In fish farming employment, fish 

can be raised in small ponds or 

ponds. This technique also 

reduces the cost and is also very 

profitable. 

 According to the breed, the 

weight of fish increases from 1 kg 

to 5 kg within 4 to 7 months, 

which also depends on the breed 

of fish. 

 There is a lot of demand for fish 

in the market, due to which the 

market rate is very good, from 

which a lot of profit can be 

earned. 

Site selection 

 Such a place should be 

selected for fish farming where water 

is available through a regular source 

like spring, river, channel etc. or 

even waterlogged land can be 

retrieved for this purpose. The soil 

should not be completely sandy but 

should be a mixture of sand and clay 

so that it has the ability to retain 

water. Alkaline soil is always better 

for good growth of fish. The 

physico-chemical properties of the 

soil should be tested before the 

construction of the pond. 

Construction of ponds 

 The size of the pond depends 

on the availability of land and the 

type of production. For an 

economically viable project, keep the 

following points in mind: 

1. The minimum size of the pond 

should not be less than 300 square 

meters and 1.5 meters deep. 

2. A typical pond should have an 

entry gate for the water fixed with 

wire mesh to prevent the entry of 

unwanted indigenous organisms. 

3. There should be an outlet for 

excess water overflow, fixed with 

wire mesh to prevent the exit of 

the stored species. 

4. There should be a drain pipe at 

the bottom of the pond and a 

harvesting pit to facilitate 

harvesting and to dry the pond 

from time to time. 

Preparation of ponds 

Lime 

 Pond lime is essential for 

eliminating harmful insects, micro-

organisms, alkalizing the soil and 

providing calcium to growing fish. If 

the soil is not acidic, lime can be 

applied at the rate of 25 grams per 

square meter, and if the soil is acidic, 

increase the amount of lime by 50%. 

After adding lime to the entire tank, 

it should be left to dry for 4 days to a 

week. 

Fertilizers 

 Fertilization is done with the 

aim of increasing the plankton 

biomass, which forms the natural 

D 
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food of the fish. The rate of 

composting depends on the fertility 

status of the soil. Organic manure 

like cow dung is used at the rate of 

20 t/ha i.e. 2 kg per square meter 

area in mid-hill area. Initial 

composting is to be done with 50% 

of the total fertilizer required and 

later the remaining 50% should be 

used in equal monthly installments. 

After applying manure, fill the tank 

with water and leave it for 12-15 

days. For intensive fish production, 

it is necessary to give organic and 

chemical fertilizers in proper 

quantity from time to time. 

Stocking 

Prudent selection of compatible 

fast growing species is critical to 

maximize fish production. A 

combination of three species viz. 

Mirror carp, grass carp and silver 

carp meet the selection requirements 

of the species and this model has 

proved to be an ideal combination 

for sub-temperate regions. Of these, 

mirror carp is a bottom feeder, grass 

carp is a macro-vegetation feeder, 

and silver carp is a surface feeder. 

Species ratio 

 The selection of species ratio 

generally depends on the local 

conditions, seed availability, nutrient 

status of the pond, etc. The species 

ratio in the recommended model is - 

2 mirror carp: 2 grass carp: 1 silver 

carp. 

Fish seed 

 The fish production is more 

from the six selected fishes in the 

pond. The fingers of these fish 

should be put in the following ratio 

in the number of 200 per nail area. 

Supplements 

 The level of natural food 

organisms in fisheries ponds may not 

be maintained to the required extent 

even after fertilization. Therefore, 

supplementation with a diet rich in 

proteins, carbohydrates and fats is 

essential for a high rate of growth of 

fish. The ingredients generally used 

for artificial feeding are groundnut 

oil cake and wheat bran in the ratio 

of 1:1. Feed should be provided in 

the form of pellets or bowls at the 

rate of 2% of the total biomass and 

they should be hand fed at different 

locations in the ponds so that all the 

fish get the same amount of feed for 

their equal growth. Grass carps 

should be fed with cut succulent 

grass or discarded vegetable leaves. 

Kitchen waste can also be used as 

supplementary feed for fish farming. 

Fish collection 

 Collection is easily done by 

either drag netting or cast netting 

(useful for small 

ponds) or by 

flushing the pond. 

Supplemental 

feeding is stopped 

one day before the 

harvest date. 

Harvesting is done in the cooler 

hours of the morning as per the 

demand of the market. For this 

region, the best time for harvesting is 

December and January which are 

unproductive months for fish 

farming. The best time for stocking 

is mid-March or the first week of 

April. Thus the four unproductive 

months of winter can be used for 

rejuvenation, desilting and 

preparation of ponds. 

 

*****

Native fish 

(Per Nali) 
Numbers 

Exotic fish 

(Per Nali) 

Numbers 

 

Catla 39 Silver Carp 19 

Rohu 59 Grass Carp 15 

Mrigal 39 Mirror Carp 25 
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ests cause significant losses 

to crop production in India. 

Excessive and irrational use 

of chemicals for pest control not 

only degrades the environment but 

also affects the human health due to 

presence of pesticide residue. 

Integrated Pest Management (IPM) 

is such a technology, which 

combines multiple ecologically safer 

and economically sound pest control 

methods. Forecast for pests is an 

important component of the IPM 

strategy. Early warnings and 

forecasts based on biophysical 

methods provide lead time for 

managing impending pest attacks 

and can thus minimize crop loss, 

optimize pest control and reduce the 

cost of cultivation. IPM practitioners 

or farmers require timely access to 

the relevant pest management 

information /knowledge and 

expertise. Digital technologies 

include the electronic tools, systems, 

devices and resources that generate, 

store or process data that can be 

utilized in various ways to enable 

farmers to use new & advanced 

technologies for improve food 

production, mitigate losses and to 

provide tools & information to the 

agricultural industry to make more 

informed decisions. 

The different applications of 

digital technology in IPM include 

use of Remote Sensing (RS), 

Geographical Information System 

(GIS), Global Positioning System 

(GPS), E- Pest surveillance, Drones 

& robotics and Artificial Intelligence 

that can aid in success of an IPM 

programme. 

Remote sensing and its 

application in pest 

management 

Remote sensing is the 

science of deriving information 

about an object or phenomena 

through analysis of data acquired by 

a device that is not in contact with 

the object or phenomena under 

investigation. Remote sensing is the 

examination or the gathering of 

information about a place from a 

distance. Such examination can 

occur with devices (e.g. cameras) 

based on the ground, and/or sensors 

or cameras based on ships, aircraft, 

satellites or other spacecraft. 

Principle 

Every object reflects/scatters 

a portion of electromagnetic energy 

incident on it depending on its 

physical properties. In addition, 

objects emit radiation depending on 

their temperature and emissivity. The 

reflectance/emittance of any object 

at different wavelengths follows a 

pattern which is characteristic of that 

object, known as spectral signature. 

In general the healthy plants give a 

higher reflectance in the near 

infrared region and a lower one in 

the visible region and opposite is the 

situation with the infected plants. 

The plant stress usually results in an 

increase in visible reflectance due to 

decrease in chlorophyll and resulting 

decrease in absorption of visible 

light. 

Application in pest manage-

ment 

a) It is possible to detect the stress 

caused by the BPH in rice using 

remote sensing. 1813-1836 nm 

may be most sensitive to BPHs 

infestation at canopy 

measurement level. 

b) Detection of Red Palm Weevil 

infected trees using thermal 

imaging. 

c) Aerial photography was used to 

study distribution of host plants of 

tropical fruit flies in Hawaii and 

Mexico. 

 

Fig.1 Thermal images of Control (a) and Red Palm Weevil Infected  

(b) trees Radar in Remote Sensing 
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d) The map areas of milkweed 

(Asclepias spp.), a major host of 

monarch butterfly (Danaus 

plexippus). 

e) The migration pattern of 

grasshoppers in the Niger flood 

plain in West Africa was studied 

using radar and it was found for 

flights over 100 km per night. 

f) The stress caused by aphid 

species is detected by mapping of 

Mississippi river delta revealed 

the most probable areas where 

insects might attack the wheat 

crop is predicted through remote 

sensing.   

Artificial Intelligence and 

Robotics in pest management 

programs 

Over the past two decades, 

robots and automation, and more 

recently AI and machine learning, 

have entered farms. While some 

areas have fully embraced these 

technologies (i.e., sorting machines 

based on computer vision, automatic 

trollies, climate computers, irrigation 

management) some areas are still in 

their early stages of research and 

development (e.g. robots for 

harvesting, de-leafing and plant 

lowering). Technologies supporting 

IPM are more mature in comparison. 

As many know, monitoring is 

essential for IPM success, and many 

applications can now digitize human 

observations on the ground. The 

conventional practice consists of 

humans walking the crop, recording 

their location, and jotting down what 

they see on a piece of paper or 

simply memorizing and discussing 

them with their managers. 

At a minimum, monitoring 

applications use mediums such as 

phones or tablets to record and 

digitize human observations. Some 

allow the user to snap and save a 

picture along with their notes. These 

apps can create a digital archive of 

human observations, and their 

records can be used to generate 

historical trends. The second tier of 

monitoring technologies consists of 

sensors and cameras that passively or 

actively collect information from the 

crops to determine the health of the 

plants. These technologies range 

from high-resolution visible RGB to 

thermal, infra-red, multispectral, 

hyperspectral and UV cameras, as 

well as climate, chemical, and 

electrophysiological sensors. The 

third tiers of solutions combine the 

digitization of human observations 

with automatic data collection 

through a 

series of 

sensors and 

cameras. They 

offer a 

comprehensive 

and holistic 

description of 

verified pests 

and status of 

diseases in the 

greenhouse. 

Equipped with 

edge computing, these solutions can 

produce real-time risk alerts. 

Furthermore, these solutions can 

provide outbreak projections and 

predictions. 

Application of GIS in pest 

management 

Principle 

Geographic Information 

System is a system capable of 

assembling, storing, manipulating 

and displaying the geographically 

referred information. It consists of 

spatial information of coordinates; 

data base of attributes and someway 

link to both. GIS abstracts world into 

layers of spatial and attribute data 

i.e., one layer for one feature or 

theme and different themes are 

brought together using layers. 

Applications 

 Characterization of habitat 

susceptibility to outbreaks and 

compilation of census data. 

 Insect census data and GIS as use 

of a GIS to interpolate gypsy 

moth trap counts and egg mass 

densities in an IPM demonstration 

program aids in insect census. 

The map compilations of these 

data are useful for planning 

suppression activities. GIS based 

Desert Locust Management 

Systems. 

 

Conclusion 

Digital Technology can be 

appropriate and efficacious in 

entomological view as it optimizes 

the resource use and increase 

efficacy in pest management. The 

adoption of digital technology is 

quite useful as it solves the scarcity 

of resources and labour to a large 

extent and It will help the farmers to 

do timely work in any season. AI can 

be technological revolution and 

boom in agriculture to feed the 

increasing human population of 

world. 

*****

Fig.2 Desert Locust Forecasting using GIS 
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ndia is world‟s second largest 

rice producer and consumer next 

to China. In India total area 

under rice 43.79 million hectors with 

production of 109.70 million tonnes 

with productivity of 2494 kg/ha 

(Anonymous, 2018) is the most 

important staple food. It's grown in 

nearly every tropical, subtropical, 

and temperate country on the planet. 

The biggest rice-producing countries 

include India, China, Japan, 

Indonesia, Thailand, Burma, the 

Philippines, and Bangladesh. India 

ranks second only to China in terms 

of rice production. Rice accounts for 

more than 40% of all food-grain 

output in the country (Anonymous, 

2018). The annual rice production in 

India was 115.63 million tonnes in 

2018–19, according to figures given 

by the Indian government 

(Anonymous, 2019). The insect pest 

population shows fluctuations 

depending on various abiotic 

(environmental factors) and biotic 

(natural enemies) factors of an area. 

In the current experiment an attempt 

was made to know the effect of 

abiotic factors on the pest population 

trend on rice crop during kharif 

2019. 

 

  

  

 

I 
Major insect pests of rice 

Insect Pests Order: Family Nature of damage 

Yellow stem 

borer 

Scirpophaga 

incertulas 

Lepidoptera: 

Pyrausdtidue 

It is a monophagous pest of rice. 
Larvae bore into the central shoot at 

a vegetative stage called dead heart 

and dry of panicle is called white ear 

in the older plant. 

Leaf folder 

Cnaphalocroci 

smedinalis 

Lpidoptera: 

Crambidae 

Larvae fold leaf and feed the folded 

leaves by scraping chlorophyll. Seen 

white longitudinal line on leaves. The 

affected leaves became membranous and 

white. 

Brown plant 

hopper 

Nilaparbvata 

lugens 

Hemiptera: 

Delphacidae 

Nymph and adult found at the base of 

the stem just above water level. Heavy 

infestation causes yellowing and drying 

of plants, this is known as “hopper 

burn”. 

Green 

leafhopper 

Nephotettix 

nigropictus 

Hemiptera: 

Cicadellidae 

It lays eggs under the epidermis of the 

leaf sheath. Nymphs and adults suck the 

leaf sap and infected leaves turn brown. 

It is the vector of the tungro virus. 

Rice Hispa 

Dicladispa 

armigera 

Coleoptera: 

Chyrsomelidae 

The adults feed by scraping out the 

green matter (chlorophyll). The larvae 

are leaf miners and feed on the tissue 

between the upper and lower epidermal 

layers. The leaves turn ·whitish and 

membranous and finally die. 

Gundhi bug 

Leptocorisa 

spp. 
Hemiptera: 

Alydidae 

Individual rice grains became white and 

chaffy. Buggy odour in a rice field 

during milking stage. Water spot appears 

at the point of puncture and became 

brown with center white 
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Stem 

borer 

Cartap hydrochloride 4% 

granules @ 18750 g/ha or 

cartap, Hydro-chloride 

50% SP @ 1000 g/ ha. 

Leaf 

folder 

Spray cartap hydrochloride 

4% granules @ 18750-

25000 g/ha or cartap 

hydrochloride 50% SP @ 

1000 g/ha. 

Brown 

plant 

hopper 

and 

WBPH 

Spray of imidacloprid 70% 

WG @ 30-35 g/ha 

Or ethofenoprox 10% EC 

@ 500-750 ml/ha or 

acephate75% SP @ 666-

1000 g/ha. 

 

Management through IPM 

strategies in rice 

Monitoring 

 Installation of pheromone traps 

@ 5 / ha for the monitoring of 

yellow stem borer. 

 Use of light traps for the 

monitoring of leafhoppers and 

other phototrophic insects. 

Cultural practices 

 Raise pre-crop Kharif to grow 

Sesbania or sunhemp and 

incorporate 45 days old crop in 

the soil during land preparation 

wherever possible. 

  Select suitable resistant or 

moderately resistant variety. 

  Use disease and insect-free pure 

seed. 

  Timely planting/sowing. 

  Pre-sowing irrigation: Many 

weeds can be controlled by 

applying pre-sowing irrigation to 

areas where nurseries or 

seedlings are to be transplanted. 

The emerged weeds can be 

plowed under. 

 As far as possible rice seedlings 

should be free from weed 

seedlings at the time of 

transplanting. 

  Destruction of the left-over 

nursery, removal of weeds from 

field, and cleaning of bunds. 

 Balanced use of fertilizers and 

micro-nutrients as per local 

recommendations. Proper water 

management (alternate wetting 

and drying to avoid water 

stagnation) in plant hopper, 

bacterial blight, and stem rot 

endemic areas. Maintain a thin 

layer of water on the soil surface 

to minimize weed growth. 

. Mechanical practices 

 Collection of egg masses and 

larvae of pest to be placed in 

bamboo cages for conservation of 

bio control agents. 

 Removal and destruction (burn) 

of diseased/pest-infested plant 

parts. 

 Clipping of rice seedlings tips at 

the time of transplanting to 

minimize carryover of rice hispa, 

caseworm, and stem borer 

infestation from seedbed to the 

transplanted fields. 

 Use of coir rope in rice crop for 

dislodging case worm, cutworm 

and swarming caterpillar and leaf 

folder larvae, etc. on to 

kerosinized water (1 L of 

kerosene mixed on 25 kg soil and 

broadcast in 1 ha). 
 

Behavioral Control 

Mass trapping of yellow stem 

borer male moths by installing 

pheromone traps @ 20 traps/ha with 

lures containing 10-15 mg 

pheromone at 20 days after 

transplanting. 

Biological management 

Augmentation and Conservation 

  Trichogramma japonicum and T. 

chilonis may be released @ 1 

lakh/ha on the appearance of egg 

masses/moth of yellow stem borer 

and leaf folder in the field. 

  Release of the larval parasitoid, 

Platygaster oryzae against gall 

midge. 

 Release of Cyrtorhinus 

lividipennis @ 50-75 eggs per 

square meter at 10 days intervals 

against plant hopper. 

Chemical control 

****
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he Warrior Butterfly - 

Winged Wonder (Tamil 

Maravan) is mainly focused 

to inculcate knowledge of 

butterflies, in particular about our 

state (Tamil Nadu) butterfly and its 

significance. Butterflies are said to 

be great bio-indicators of an 

ecosystem as they are very sensitive 

to environmental conditions. Their 

presence, patterns, and migrations 

assist in mapping the climatic health 

of a particular region.   

 The presence of both the 

Eastern and Western Ghats generates 

a variety of habitats with diverse 

ecological conditions creating plenty 

of "Butterfly hotspots" (32 hotspots) 

around the state. The butterfly 

"Tamil Maravan" has many peculiar 

characteristics which have made it 

stand out as a special and unique one 

apart from the various butterflies 

found all over the state. This Winged 

wonder is tawny colored with a dark 

brown outer ring which is found 

especially in the Western Ghats. The 

special 

status 

as the state butterfly 

was given to symbolize the rich 

natural and cultural heritage of 

Tamil Nadu state. This initiative 

was taken to conserve and boost the 

attractive insect population in our 

environmental ecosystem.  

The special status 

On, 02 July 2019, Tamil 

yeoman (Maravan) a kind of 

butterfly found in the Western Ghats 

was declared the state butterfly of 

Tamil Nadu.  This is the latest 

addition to Tamil Nadu's existing 

symbols from the natural world 

which includes: 

1. Palmyra as the state tree, 

2. Gloriosa lily as the state flower, 

3. Emerald dove as the state bird, 

4. Jackfruit is the state fruit and 

5. Nilgiri Tahr as the state animal. 

Tamil Nadu is the fifth state 

in the country to announce its state 

butterfly after Maharashtra (Blue 

Moron), Uttarakhand (Common 

peacock), Karnataka (Southern 

birdwings) and Kerala (Malabar 

banded peacock). 

Tamil Yeoman was chosen 

by the state authorities after a 

protracted process that lasted for a 

few years to decide on which 

butterfly should get the state honor. 

Tamil Yeoman was finally chosen 

for its cultural identity linking the 

state through its name and its 

abundance in hilly areas, especially 

the Western Ghats.  

 Tamil Maravan’s competitor 

Tamil lacewing was another 

species that gave tough competition 

to Tamil Yeoman. Both butterfly 

species (Tamil lacewing and Tamil 

Maravan) are unique in their ways. 

The Tamil lacewing butterfly was 

found to be lesser in number in 

comparison with the Tamil Maravan, 

while the Tamil Maravan was found 

in large numbers though found in 

only a few regions of Tamil Nadu. 

This could have been the reason for 

the government to choose Tamil 

Maravan over Tamil Lacewing. 

  Endemic (more than 80% of 

the population found in the same 

area) to the biodiversity hotspot of 

Western Ghats, Tamil Yeoman is 

usually seen at the foothills and 

moist evergreen forests of the state's 

mountainous regions. 

The adorable Tamil Maravan 

Scientific name: Cirrochroa thais 

Family: Nymphalidae  

Size: 60-75 mm  

Eggs: The eggs are laid in vertical 

chains of 8-10.  

Larva: Larva initially stays in the 

group, below the leaf, and often in 

shady areas. They eat the edges of 

soft tender leaves. 

Habit: Fast, straight fight with few 

wings beats and long glides.  

Habitat: Endemic to the Western 

Ghats. They occur in moist 

deciduous, evergreen forests with 

natural zigzag patterns. 

Food: Feeds only on wild plants 

found in the Western Ghats.  

Special character: Always found in 

groups and migrate from one place 

to another according to the 

temperature change. 

Color and Pattern: Sunkissed 

bright orange colored wings with 

aesthetic dots.  

The hidden message:  

The colors of the butterfly 

have symbolic meanings. Tamil 

maravan is an Orange colored 

butterfly. 

T 
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Orange symbolizes: "Courage, 

Confidence and Creativity". 

Due to their attractive color, 

orange butterflies have a shorter 

lifespan compared to other species. 

Due to its inability to camouflage in 

the foliage, it becomes an easy target 

for predators. It still dares to show 

up and bring us the message of the 

cosmos. Witnessing an orange 

butterfly is said to be a good omen. 

They remind us that everything will 

be alright even though it might not 

appear pleasant initially, we just 

have to keep pushing like the "Tamil 

maravan- The warrior".  

Conclusion  

The colors of the butterflies 

are so unique and fascinating that 

seeing a butterfly flutter around can 

be heartwarming. The butterflies are 

the symbol of "resurrection and 

rebirth". In its metamorphosis from 

the common colorless unattractive 

caterpillar to the exquisite winged 

creature of delicate beauty, the 

butterfly has become an example of 

transformation and hope. The Tamil 

maravan butterfly always reminds us 

that,  

"Problems and struggles are a part and 

parcel of our lives, but we should never 

forget that deep within us lies a true 

warrior with high spirits and fire who 

always keep telling us,'Come what may let 

us face one to one – be it loss or victory". 

*** 
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Research on Helicoverpa armigera biology 

 

elicoverpa armigera is a 

significant pest in India, 

where it causes 

significant damage to numerous 

food, fiber, oilseed, and horticultural 

crops. According to estimates by 

Biradar et al., H. armigera causes 

roughly 55.70 percent of chickpea 

losses that could have been 

prevented, the typical symptoms 

include circular bore holes on 

grampodes that are plugged by a 

larva's head. 400 kg/ha of yield is 

lost, and pods sustain damage 

ranging from 30 to 95 percent. The 

polyhedral occlusion bodies of the 

virulent insect diseases known as 

nuclear polyhedrosis viruses (NPV) 

(POB).They are obligate pathogens 

that need the host insects to grow 

and reproduce. These viruses are 

extremely specialized, don't harm 

good insects like parasites and 

predators, and are harmless to fish, 

birds, higher animals, and people but 

NPV  is very good medicine and it is 

available for free in agriculture 

university and krishi vigyan Kendra. 

The most pervasive, most 

polyphagous pest in the world 

Helicoverpa armigeraaffects crops 

the most. The fact that it has caused 

a major threat to so many crops 

highlights the pest's crucial biology. 

Many researchers have examined its 

life cycle in various regions while 

working with various crops. 

Kadathalta et al. (2018) researched 

the various stages of the Helicoverpa 

larvae's life cycle, which includes six 

instars. The color of the developing 

larvae varies greatly. It took the 

larvae about 23 to 25 days to fully 

mature. 

Helicoverpa armigera 

impacts on different crops 

The effects of Helicoverpa 

armigera on the yield of various 

crops might vary greatly in India. 

The effects of H. armigera were seen 

on several crops, including chickpea, 

pigeon pea, pea, mungbean, urban, 

lentil, soybean, and cowpea. In 

addition to these crops, the 

Helicoverpa has been shown to harm 

wheat recently as well as cotton, 

sorghum, okra, maize, tomato, 

berseem, sunflower, tobacco, alfalfa, 

and cucurbits. 

The biology of the nuclear 

polyhedrosis virus (NPV) 

The occluded DNA virus 

family, known as the Baculoviridae, 

includes the nuclear polyhedrosis 

virus. The earliest insect viruses 

studied were nuclear polyhedrosis 

virus replicas. Infected insects 

exhibit inclusion bodies, also known 

as polyhedral, which are indicative 

of the virus. The virions are 

embedded inside proteinaceous 

polyhedral occlusion bodies, which 

make up the virus. The DNA-based 

virions, which are members of the 

Baculovirus family, are created. 

Mode of entry and infection 

The virus must be consumed 

to cause the illness. When the NPV 

enters the insect gut, it lyses in the 

alkaline gut juice. Next, proteolytic 

enzymes work to loosen and dissolve 

the polyhedral coat, releasing the 

virions. Virions enter the midgut 

epithelium's columnar cells and 

incorporate DNA into the cell nuclei. 

Later, the viral DNA takes over 

command of the cellular 

reproduction mechanism. More 

contagious than polyhedral inclusion 

bodies (PIBs), the progeny of the 

midgut cells discharged into the 

hemocoel are the agents of disease 

H 

IN MASS PRODUCTION (Ha-NPV) 
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transmission within the insect body. 

When an illness spreads quickly 

throughout an insect's body, feeding 

stops right away, and then the 

creature dies. 

The disease’s symptoms 

Infected insects lose their 

color and become lethargic. They 

cease feeding, and their look is 

typically slick and oily. Both the 

feeding rate and larval color have 

greatly decreased. The disease is also 

known as "caterpillar wilt" or "tree 

top" disease because the infected 

plants ascend to the top of the crop 

canopy, sag, and hang from the 

highest leaves or stems. 

Nuclear polyhedrosis virus 

(NPV) can only be produced in large 

quantities on a commercial scale 

using in vivo processes in host 

larvae, which are obtained by: 

1. Helicoverpa armigera, a field 

collection from chickpea and 

pigeon pea. 

2. Mass cultivation of Helicoverpa 

armigera in semi-synthetic feed 

in the lab. 

Substances in semi-artificial 

diets 

SN Ingredients Quantity 

1. Agar-agar 12.70g 

2. Gram flour 103g 

3. 
Methyl para 

hydroxy benzoate  
2g 

4. Yeast powder 11g 

5. Ascorbic acid  3.6g 

6. Sorbic acid  1g 

7. Streptomycin  0.25g 

8. Multivitamin 1 cap 

 

Production techniques for 

virus 

1. Starve Helicoverpa larvae in their 

fourth instar for eight hours. 

2. Submerge the head of these larvae 

in the NPV suspension, which has 

10
8
 POBS per milliliter. 

3. Place soakedgram seeds in each 

person's vial. After extracting the 

seed, it should be changed every 

dayexcreta. 

4. Larvae that have been exposed to 

a virus can also be raised until 

they die on a semi-synthetic diet 

that contains all ingredients 

except formalin. 

5. The larva will start to exhibit 

signs of illness in 3–4 days and 

start to die in 5–6 days. 

6. Gather the dead larvae from the 

distilled water. 

7. A virus obtained from 750 viruses 

larvae will produce roughly 1.5 x 

10
12

 POB, which is enough to 

treat one hac. 

8. For mass cultivation of the virus 

with an inoculum concentration 

of 10
8
 POB/ml to maximize the 

harvest of NPV, fourth instar 

larvae (2.5-3cm) are suitable.  

****
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lobal warming being always 

the major issue across the 

globe and greenhouse effect 

in turn is one of the leading cause of 

global warming , every country 

seems to invest lots of time and 

efforts to find solutions for the same. 

Carbon credit is seen as one of the 

solutions for this was originated 

from Kyoto Protocol. Carbon credits 

create a market for reducing 

greenhouse gases emissions by 

giving a monetary value to the cost 

of polluting the air. This means that 

carbon also becomes a cost of 

business. Any organization or 

industries are bounded under norms 

to emit certain limit of greenhouse 

gases beyond which they have to 

purchase carbon credit.. This has 

been now recently a new trend in 

global market.  This article intends to 

explore the concept of carbon credit 

and it‟s trading for environmental 

protection in open market and 

involvement of India in the same. 

Introduction 

As the world is developing 

fast and working on different sectors 

for the sustainability of life, there is 

a major failure which is lagging us 

behind i.e. the environment loss that 

we are creating for own‟s benefit or 

development projects. Due to this 

concern Kyoto Protocol was adopted 

on 11 Dec. 1997 which came in 

action on 16 Feb 2005. This protocol 

was basically for industrialized 

countries for transition to limit their 

emission so that they can reach to 

their agreed individual target for zero 

carbon emission .Companies has 2 

ways to reduce emission. It can 

reduce the greenhouse gas by 

adopting new technology or 

improving the existing one to meet 

the guidelines of new norms for 

emission of GHG gases. Or it can tie 

up with developing nations and help 

them to setup new technology that is 

eco-friendly thereby helping 

developing country and its 

companies to earn credit. 

Carbon credit comes as a 

new way to promote development 

and implications of such eco-friendly 

projects by which rate of emission of 

GHG and rate of capture of these 

GHG at the global level will be 

equivalent .This is a way that allows 

the owner of company or industry to 

emit a certain amount of carbon 

dioxide and related gases in the 

environment. 1 carbon credit 

allows emission of 1 tonne of carbon 

dioxide. Companies that pollute the 

environment have to purchase 

carbon credits that allow them to 

pollute more up to a certain level. A 

company can also sell its excess 

credit to the one who needs it. 

Discussion  

Carbon credit is an 

international big plan which is used 

for the ailment of the environment 

which is disturbed by the emission of 

greenhouse gases and results in 

global warming and deterioration of 

climate. These greenhouse gases 

allow or help those rays to penetrate 

in environment which are generally 

reflected by the particles present in 

environment and thus creating a loss 

and deterioration of the ozone layer. 

This plan basically works by capping 

the amount of total emission that can 

be reduced by one company or 

business. And if there is a shortfall in 

the amount of gases emission they 

can trade it to the one who needs it.  

The procedure of carbon credit 

trading includes, when a developed 

country where reduction of carbon 

from environment costs more setup 

its plant or project in another nation 

G 
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(developed or developing) where 

cost is less and after the project 

setting up ,the company gets carbon 

credit to sell in the international 

market and the another country 

where project is established gets the 

monetary benefits. India is one of the 

emerging names in carbon trading 

through clean development 

mechanism accounting 31% in 

trading carbon credits and also india 

generated approx. 30 millions 

credits. Several players in the market 

which are emerging and making a 

good profit by managing things: 

1. Gujarat fluro chemicals 

limited- in the year 2012-13 it 

earned a significant revenue of 

about 2830 Rs. crore of which Rs. 

876 crore (31%) was from carbon 

credit. 

2. Delhi metro rail corporation 

(DMRC)- Delhi metro rail 

corporation was certified by 

united nation as the first rail 

which will get carbon credits for 

reducing the greenhouse gases 

emission as it reduced emission 

by 6.3 lakh tonnes every year. 

3. Jindal vijaynagar steel- This 

industry have credits for selling of 

about 225 million dollar and they 

reduced 15 million tonne of 

carbon to emit in atmosphere. 

4. Kalpatru power transmission 

limited. 

Carbon credits are available to 

the large manufacturing companies 

who adopt the UNFCC norms. Retail 

investors come in the market and 

buy the contract, like any other 

assets in the market they can buy 

these too. It is available in the form 

of electronic certificate. After 

completion of registration ownership 

transfers from the original owner to 

the buyer and those who think that 

this carbon market will go up can 

hold this and sell when they get there 

demanded price. Above stated this 

explains carbon trading.  

In India, there is availability of 

surplus credits of about 30 million 

which can fulfill the deficit needs. A 

small afforestation project was led in 

Haryana which was cofounded by 

European commission. This project 

was to generate the carbon credits 

which were then sell in international 

exchange in this project 370 hectares 

of land was used to generate credits. 

In India nurture farm is the first 

company to generate carbon credit 

through agriculture by a project 

(alternate wetting and drying & dry 

seeded rice) covering 22000 acre of 

paddy fields and involved 2500 

small landholder farmers by 

adopting sustainable farming 

methods that results in saving of 

15% to 30% of water and generated 

20000 credits And under crop 

residue management this company 

restrict farmers to burn residues and 

generated 120000 credits. 

Conclusion 

Carbon credit trading is a 

concept to reduce carbon emission 

and is an income or earing 

opportunity. The main area for 

business in this modern world is 

carbon trading because of the 

growing consciousness to be 

environment friendly. Carbon credit 

is the fastest growing financial 

market in world economy. As a 

developing nation India have 

potential to reduce carbon emission 

and other GHG‟s (greenhouse gases) 

as well as trading of carbon credits in 

international market. The main 

benefit which any nation got from 

this carbon credit is making of 

atmosphere clean without reduction 

in the productivity. Other than 

product earning for an organization 

this opportunity is providing a side 

by side large income. 

■■■
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uring synthetic biology, 

organisms are engineered 

to have new abilities so that 

they can be redesigned for useful 

purposes. The power of nature is 

being harnessed by scientists and 

companies worldwide to solve 

problems in medicine, 

manufacturing and agriculture. 

Synthetic biology and genome 

editing can be seen as similar 

approaches in that both alter an 

organism's genetic code; however, 

some people draw distinctions 

between the two based on how the 

change is made. DNA stretches are 

typically stitched together and 

inserted into organisms' genomes in 

synthetic biology. Organisms can be 

redesigned to produce a substance, 

such as a medicine or a fuel, or to 

gain a new ability, such as detecting 

something in the environment, 

through synthetic biology. 

Introduction 

An engineering approach to 

biology, Synthetic Biology involves 

creating complex systems that 

display functions not found in 

nature, using biological concepts and 

inputs (individual amino acids or 

proteins, cells, tissues, organs). In 

addition to growing, self-assembling, 

regulating, healing, and adapting to 

change, living organisms can grow, 

self-assemble, regulate, and self-

heal. It focuses on engineering 

complete life forms or their 

components, which could eventually 

have practical applications for 

bioenergetics, bio-computation, 

organ replacement, cancer treatment, 

or information storage. Biological 

functions can be created by 

synthesizing bases, amino acids, 

genes, proteins, and circuits. Proteins 

to organs can be synthesized using 

synthetic biology. 

Origin and developments  

As oligonucleotide primers 

and probes were synthesized in vitro, 

the seeds for synthetic biology were 

sown. This led to the creation of 

complete genomes and gene 

constructs. Stomatostatin was the 

first artificial gene synthesized. In 

2004, a synthetic. - A 32 kbp long 

polynucleotide synthase gene cluster 

from Escherichia coil was 

synthesized, assembled, and 

functionally tested. At the time, the 

maximum size of a synthesized 

fragment was 5KB (equivalent to the 

size of a small virus genome). DNA 

strands are brittle and highly 

complicated, so this is a marvellous 

achievement. Craig Venter's research 

group achieved a significant 

milestone in synthetic biology in 

2017 when they synthesized and 

assembled a 6 Mbp long genome of a 

disease-causing bacterium, 

Mycoplasma genitalium strain JCVI-

1.0. It was then that biotechnology 

truly qualified as synthetic biology. 

Even so, this is only a procedure for 

synthesising DNA and is not an 

engineering procedure for creating a 

complete living organism.  

By manipulating some of the 

components in its metabolic network 

using standard molecular biology 

tools, Biotechnology has made it 

possible to improve the production 

of enzymes, hormones, or 

metabolites at the functional level 

(DNA is structural, while RNA, 

protein, metabolites, and cells are 

functional). As opposed to such 

manipulations, synthetic biology 

involves self-synthesis and assembly 

of components (such as amino acids, 

bases, and some essential proteins) 

to produce new metabolites. The 

essence of synthetic biology is the 

design and engineering of proteins, 

circuits, and organs that have novel 

functions or properties. The 

following examples illustrate some 

advancement in this direction: 

 This was the beginning of 

Synthetic Biology with the 

discovery of ribozyme switches. 

Their function is based on ligand 

D 
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binding and structure on RNA, so 

they are designed to act as gene-

regulating systems. Target 

specificity, induced regulation, 

better cleavage kinetics, and 

design modularity are some of the 

desirable properties of such 

switches. Yeast, bacteria, and 

mammals have demonstrated their 

functionality. 

 A major area of Synthetic 

Biology that has seen remarkable 

developments is designing genetic 

circuits in bacteria and 

eukaryotes. In addition to protein 

folding and stability, we have 

gained a lot of insight into protein 

design. 

 One notable example of a system 

that has been redesigned is the 

partial redesign of T7 

bacteriophage to eliminate 

overlapping regions. In addition 

to contributing to gaining 

fundamental insights into 

biological processes, such as gene 

transcription and translation, cell 

communication, biological noise 

and biological modules, such 

experiments also contribute to 

gaining fundamental 

understandings about biological 

processes. 

 Recent developments in this area 

have been made by Toda et al. 

(2018). Cell membrane Notch 

receptors are capable of detecting 

Delta proteins on neighbouring 

cells' surfaces. Effectors are 

intracellular domains of Notch 

receptors that bind to ligands to 

mediate gene expression and 

subsequently signaling. Toda et 

al. developed a cell communi-

cation system called synNotch3 

based on this common signalling 

pathway called Delta-Notch. The 

ligand that is sensed and the 

effector domain that responds can 

be customized in synNotch, while 

the natural core of the Notch 

protein is used. Multiple ligand-

effector pairs can be created using 

this principle, resulting in 

modifiable cell-to-cell communi-

cation. Tissue organization 

depends on cadherin proteins, 

which mediate cell-to-cell 

adhesion. A study conducted by 

Toda et al. demonstrated that 

different types of cells mixed 

successfully when synNotch 

sensors were used and that genes 

that encode cadherin proteins 

were tagged with fluorescent 

proteins. Using development 

programs to develop shapes is a 

major step forward.  

Conclusion 

It is the aim of synthetic 

biology to make biology easier to 

engineer in a way that makes it more 

efficient. The goal of synthetic 

biology is to be able to go from an 

idea to a product faster, cheaper, and 

with greater precision than ever 

before by combining advances in 

chemistry, biology, computer 

science, and engineering. 

Essentially, it is a “toolkit” based on 

biology, which uses abstraction, 

standardization, and automated 

construction to change the way in 

which biological systems are 

constructed and expand the range of 

products that can be created. This 

newfound foundation for many 

industries, such as medicine, energy, 

and the environment, has been 

created by a community of experts 

across many disciplines that have 

come together. 

■■■
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CARBON CREDITS TO THE FARMERS 
CARBON TRADING IN AGRICULTURE 

 

griculture is both a victim 

of climate change, and a 

significant cause. Reducing 

the industry‟s carbon emissions and 

helping farmers adapt to climate 

change should be a priority. Farming 

sustains half of India‟s 1.4 billion 

population but is also a major 

contributor of greenhouse gases and 

pollution. India is the world‟s third 

largest emitter of GHG, with 74% of 

its carbon emissions attributable to 

methane from livestock and 

cultivation, and another 17.5% of 

agricultural carbon emissions 

derived from rice cultivation (World 

Economic Forum, 2022). Every year 

in northern India, 23 million tonnes 

of paddy stubble is burned, 

contributing as much as 40% of New 

Delhi‟s pollution during winter 

months, and an annual health and 

economic cost of around $30 billion. 

Until recently, a range of 

factors have prevented smallholders 

from taking advantage of the carbon 

market, which is based on 

organizations and individuals selling 

the carbon they capture. For example 

by tree-planting to countries or 

companies which wish to offset their 

own emissions. Because of the 

Intergovernmental Panel on Climate 

Change (IPCC) comments about 

disastrous consequences of 

environmental factors on Indian 

agriculture, the Indian Agricultural 

Research Institute (IARI) decided to 

join hands with a private firm for the 

first time to build a marketplace for 

trading in carbon credits for farmers 

in the country. Rough estimates 

show by not burning six tonnes of 

paddy straw in one hectare, a farmer 

can generate one carbon credit, 

worth around $10 in the market.  

While agriculture is regarded 

as a key cause of climate change, it 

is also an integral part of the 

solution. Soil carbon sequestration 

opens up new possibilities for 

climate-

positive 

agriculture 

that delivers 

shared 

benefits, 

including 

enhanced 

soils that reduce fertilizer use and 

improve overall crop health, 

increased farmer resilience and 

prosperity as well as reduced GHG 

emissions. With 52% of global 

farmlands degraded or disused, it is 

imperative that we restore the value 

placed on healthy soils through 

active interventions. 

For example, if 

paddy straw is not 

burnt and ploughed 

back into the soil, the 

organic carbon 

content of the soil is 

enhanced, helping in 

improving fertility. In this 

way, tech-fuelled initiatives are 

helping to sink and offset India‟s 

sizeable carbon in emissions, while 

also providing additional income and 

aiding the efficiency of farmers. 

Soil carbon sequestration 

opportunities for the farmers  

A number of opportunities 

currently exist for farmers to receive 

payments for sequestering carbon in 

their soils. Practices that sequester 

carbon include No-till, conservation 

tillage, Cover crops. Switching from 

conventional tillage to no-till and 

conservation increases soil organic 

carbon by avoiding disruption of soil 

aggregates which protect soil organic 

carbon from decomposition. Cover 

crops increase soil organic carbon by 

adding biomass carbon input, 

improving protection for soil organic 

carbon in the form of soil 

aggregation, and decreasing carbon 

loss through soil erosion. 

Distribution of GHGs 

emissions across the 

agriculture sector categories  

A 
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How much greenhouse gas 

emissions does Indian 

agriculture emit?   

Farming contributes around 

14% of the annual greenhouse gas 

emissions from India. Of this, 55% 

comes from the livestock sector 

alone. As of 2022, CO2 emissions for 

India were 2.6 billion tones which 

were 6.83% of the world‟s total. In 

the recent COP-26 summit, India 

committed to reducing overall 

carbon emissions by 1 billion tonnes 

by 2030 and to reach net zero 

emissions by 2070. To reach net-

zero emissions by 2070, carbon 

credits and other carbon offsetting 

initiatives must be available to 

India‟s millions of smallholder 

farmers. 

What is Carbon Credit, and 

how can Carbon Credit 

trading work in agriculture?  

A carbon credit is a tradable 

permit or certificate that provides the 

holder of the credit the right to emit 

one ton of carbon dioxide or an 

equivalent of another greenhouse 

gas. Farmers can claim carbon 

credits for a host of regenerative 

agricultural practices such as not 

burning paddy straw, conservation 

agriculture such as not ploughing 

land and laser levelling of land. For 

each such practice undertaken, some 

credits that can be monitored will be 

generated. They will then be valued 

in accordance with standard 

international practices. Companies 

that want to lower their carbon 

footprints, such as fertilizer 

manufacturers or airlines, but are 

finding it difficult to do so because 

of the nature of their business, can 

step in by directly purchasing carbon 

credits from farmers using the 

platform and its high end 

technology.  

What are the benefits of 

Carbon Credit trading in 

agriculture?  

Carbon Credit trading is a 

win-win situation for both farmer 

and company in multiple ways:  

1. Farmers are paid for adopting 

healthy agricultural practices that 

reduce carbon emission. 

2. They also benefit the soil, 

environment and also their own 

surroundings while at the same 

time companies can meet their 

targeted emission norms. 

Examples of carbon trading 

in India 

1. Jindal Vijaynagar Steel  

The Jindal Vijaynagar Steel 

recently declared that it will be ready 

to sell $225 million worth of saved 

carbon by the next ten years. This 

was made possible as their steel 

plant uses the Corex furnace 

technology that prevents 15 million 

tonnes of carbon from being 

discharged into the atmosphere.  

2. Powerguda in Andhra Pradesh  

This village in Andhra Pradesh 

was selling 147 tonnes equivalent of 

saved carbon dioxide credits. The 

company made a claim of having 

saved 147 MT of CO2. This was 

done by extracting bio-diesel from 

4500 Pongamia trees in their village.  

3. Handia Forest in Madhya 

Pradesh  

It is estimated that 95 very poor 

rural villages would jointly earn at 

least US$300,000 every year from 

carbon payments by restoring 10,000 

hectares of degraded community 

forests in Madhya Pradesh. 

Conclusion 

Increasing opportunities for 

farmers to receive payments for 

sequestering carbon in their soils are 

receiving much attention. While 

implementing practices that 

sequester carbon can help in the fight 

against climate change and serve as a 

source of supplemental revenue for 

farmers. 

■■■ 
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FOR IMPROVING FARMERS’ INCOME 

 

overnment initiatives are 

very helpful in generating 

the farmers‟ income and 

improve their standard of living. 

Some recent development initiatives 

of the central government aiming to 

reduce cost include Pradhan Mantri 

Krishi Sinchai Yojana (PMKSY), 

Soil Health Card and Paramparagat 

Krishi Vikas Yojana (PKVY). These 

programmes will get the desired 

effect on farmers‟ income. The 

major initiative that provides 

insurance against crop loss called 

Pradhan Mantri Krishi Sinchayee 

Yojana (PMKSY). The 

overextending vision of Pradhan 

Mantri Krishi Sinchayee Yojana 

(PMKSY) is to gurantee access to 

certain methods of protective water 

system to all rural farming areas in 

the nation, to deliver  „per drop more 

crop‟, consequently bringing a lot 

desired village level prosperity, 

Increase on – farm irrigation use 

efficiency to minimize wastage and 

raise availability both in span and 

extent. A SHC is intended to give 

every rancher soil nutrient status of 

his area and advise 

him on the dosage 

recommendations 

of fertilizers and 

also the required 

soil amendments 

that he should 

apply to keep up 

soil health in the 

long run. The 

objective of 

PKVY is to deliver farming items 

which are free from pesticides and 

chemicals residues by adopting 

environment friendly, less cost 

technologies. The key thrust areas of 

PKVY in enhancing organic farming 

that includes Promote organic 

farming practices. 

Introduction 

 Some recent development 

initiatives of the central government 

aiming to reduce cost include 

Pradhan Mantri Krishi Sinchai 

Yojana (PMKSY), Soil Health Card 

and Paramparagat Krishi Vikas 

Yojana (PKVY). These programmes 

will get the desired effect on 

farmers‟ income. The major 

initiative that provides insurance 

against crop loss called Pradhan 

Mantri Krishi Sinchayee Yojana 

(PMKSY). The overextending vision 

of Pradhan Mantri Krishi Sinchayee 

Yojana (PMKSY) is to gurantee 

access to certain methods of 

protective water system to all rural 

farming areas in the nation, to 

deliver  „per drop more crop‟, 

consequently bringing a lot desired 

village level prosperity, Increase on 

– farm irrigation use efficiency to 

minimize wastage and raise 

availability both in span and extent. 

A SHC is intended to give every 

rancher soil nutrient status of his 

area and advise him on the dosage 

recommendations of fertilizers and 

also the required soil amendments, 

that he should apply to keep up soil 

health in the long run. 

Pradhan Mantri Krishi 

Sinchai Yojana (PMKSY) 

The overextending vision of 

Pradhan Mantri Krishi Sinchayee 

Yojana (PMKSY) is to gurantee 

access to certain methods of 

protective water system to all rural 

farming areas in the nation, to 

deliver  „per drop more crop‟, 

consequently bringing a lot desired 

village level prosperity, Increase on 

– farm irrigation use efficiency to 

minimize wastage and raise 

availability both in span and extent, 

Improve the adoption of precision – 

water system and various water 

storing technologies (More crop per 

drop), Improve re-energize of 

aquifers and provide sustainable 

irrigation conservation practices, 

Improve the integrated advancement 

of rainfed zones utilizing the 

watershed approach towards water 

and soil conservation, recovery of 

ground water, capturing runoff, 

giving livelihood chances and other 

NRM activities, Promote expansion 

of  activities relating to water 

conservation, water management and 

G 
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crop alignment for farmers and grass 

root level field functionaries.  

Soil Health Card 

SHC is a printed report that 

a rural farmer will be given over for 

every one of his property. It contains 

the status of his soil concerning 12 

parameters, namely Macro-nutrients 

such as N, P, K; Secondary- 

nutrients such as S; Micro - nutrients 

Cu, Zn, Fe, Mn, Bo and Physical 

parameters such as EC, pH, OC. 

Likewise, the SHC will indicate 

recommendations of fertilizers and 

soil amendment that needed for the 

agricultural field. The SHC will 

contain the warning based on the 

nutrient status of soil of a farmers 

land. It will show the dosage 

recommendations of various 

nutrients required. Further, it will 

advise the ranchers on the manures 

and their amounts he ought to apply, 

and also the soil amendments that he 

should undertake so as to realize 

optimal yields. It is a Government of 

India‟s plan advanced by the 

Department of Agriculture & Co-

operation under the Ministry of 

Agriculture. It will be actualized 

through the Department of 

Agriculture of all the State 

Governments and Union Territories. 

A SHC is intended to give every 

rancher soil nutrient status of his 

area and advise him on the dosage 

recommendations of fertilizers and 

also the required soil amendments 

that he should apply to keep up soil 

health in the long run.  

Paramparagat Krishi Vikas 

Yojana (PKVY) 

Paramparagat Krishi Vikas 

Yojana (PKVY), implemented in 

2015, is an inclusive component of 

Soil Health Management (SHM) 

under the Centrally Sponsored 

Scheme (CSS), National Mission on 

Sustainable Agriculture (NMSA). It 

targets supporting and advancing 

organic farming practices, thus 

bringing the enhancement of soil 

health. The objective of PKVY is to 

deliver farming items which are free 

from pesticides and chemicals 

residues by adopting environment 

friendly, less cost technologies. The 

key thrust areas of PKVY in 

enhancing organic farming that 

includes Promote organic farming 

practices among rural farmers/ 

youth/ consumers, traders, and 

disseminate the recent technologies 

about organic farming practices, Use 

the services of experts from general 

public farming research system in 

the nation, Organize at least one 

group  demonstration in a village 

area etc. 

Pradhan Mantri Fasal Bima 

Yojana (PMFBY) 

This scheme was launched 

in India by Ministry of Agriculture 

& Farmers welfare, New Delhi from 

Kharif 2016 season onwards. The 

scheme has been launched with an 

impetus on crop sector. The scheme 

has broadened coverage under 

limited dangers, post-harvest losses 

and so on. It aims at adoption of 

technologies for yield estimation 

purpose. Through expanded farmer 

awareness and less farmer premium 

rates, this scheme aims at enhancing 

the crop insurance penetration in the 

nation. The ultimate objectives 

include Encourage the farmers to 

adopt modern and innovative 

agricultural practices and stabilizing 

the farmers income that ensure their 

continuance in farming. 

Conclusion 

 This programmes will 

improves the farmers‟ income. SHC 

helps the farmers to know the quality 

of soil and give a way to improve 

their cultivation practices.  It also 

observed that enhanced supply of 

power to agriculture brings 

efficiency and also the economy.  

 

■■■ 
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roduction Linked Incentive or 

PLI scheme is a central sector 

scheme that aims at providing 

incentives to the companies on 

incremental sales of the products 

manufactured in the domestic units. 

This scheme was launched in March, 

2020 by the Union Cabinet chaired 

Prime Minister Shri Narendra Modi. 

Initially, this scheme was introduced 

for 3 sectors under Large Scale 

Electronics Manufacturing sector but 

later it was further extended to 10 

other sectors. This scheme was in 

line with Atmanirbhar Bharat 

Campaign. 

Objectives 

 It encourages local companies to 

set up new manufacturing units or 

expand the existing manufac-

turing units. 

 It generates more employment 

within the country and cuts down 

country‟s reliance of imports 

from other countries.  

 It invites foreign companies to set 

up their manufacturing units in 

India.  

Background of PLI scheme 

 This scheme was introduced 

under National Policy on 

Electronics by the Ministry of 

Information Technology to give 

incentives of 4 to 6% to electronic 

companies and electronic 

manufacturing components like 

mobile phones, diodes, etc. 

 Under this scheme, not only the 

Indian electronic manufacturing 

companies but also the outside 

companies that have registered 

units in India will be eligible to 

apply for the incentives. 

 In the union budget 2021, Finance 

Minister Smt. Nirmala 

Sitharaman mentioned about the 

inclusion of 13 more sectors 

under the Production Linked 

Incentive Scheme for a period of 

5 years and an amount of Rs. 

1,97,000 crores have 

been allocated from 

the financial year 

2022. 

Phase–I of 

Production Linked 

Incentive Scheme: 

PLI Scheme for Large 

Scale Electronics 

Manufacturing: 

 The first phase of PLI 

scheme was launched 

to provide incentives 

to Large Scale 

Electronics 

Manufacturing sector 

which includes 

pharmaceuticals 

ingredients 

manufacturing units, 

medical devices 

manufacturing units 

and mobile and electronic 

components manufacturing units 

with a proposed cost of Rs. 

40,995 crores. 

 The scheme was set up to 

increase the production of mobile 

phones along with setting up of 

units for their Assembly, Testing, 

Marking and Packaging units. 

 The scheme was launched for the 

benefit of few global investors 

and mainly the domestic 

manufacturers creating a high 

potential of employment in the 

electronics manufacturing sector 

for over 2 lakh people in a span of 

5 years. 

  The main intension behind this 

scheme was production and 

assembly of the electronic objects 

in India itself (till date, the 

production was done outside the 

country and assembly was done in 

India). 

PLI Scheme for Pharmaceuticals: 

 This scheme was introduced for a 

period of 5 years between the FY 

2020-21 to 2028-29 including the 

application process period, an 

optional gestation period of one 

year, an incentive period of six 

P 

PRODUCTION LINKED INCENTIVE 
 (PLI) SCHEME 

Sectors 

Implementing 

Ministry/ 

Department 

Financial 

outlays 

Mobile 

Manufacturing 

and Specified 

Electronic 

Components 

Ministry of 

Electronics and 

Information 

Technology 

Rs. 40951 

crores 

Critical Key 

Starting 

materials/Drug 

Intermediaries 

and Active 

Pharmaceutical 

Ingredients 

 

 

Department of 

Pharmaceuticals 

Rs. 6940  

crores 

Manufacturing 

of Medical 

Devices. 

Rs. 3420 

crores 

 
Table 1: Financial outlay of first phase of 

PLI scheme: 
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years and the last financial year 

2028-29 for the disbursal of sales 

incentives for the FY 2027-2028. 

 This scheme estimated an 

incremental sales of Rs. 2.94 lakh 

crores and incremental exports of 

Rs. 1.96 lakh crores during the 

FY 2022-2023 to 2027-2028. 

 This scheme estimated an 

employment growth of 20,000 

direct and 80,000 indirect jobs in 

both the skilled and unskilled 

sectors. 

Phase – II of Production 

Linked Incentive Scheme: 

 The phase 2 of PLI scheme 

was launched on November 11 by 

the approval of the Union Cabinet 

chaired by the honorable Prime 

Minister Narendra Modi. The 

scheme was extended to 10 other key 

sectors i.e., i) Advance Chemistry 

Cell (ACC) Battery, ii) Automobiles 

& Auto Components, iii) 

Electronic/Technology Products, iv) 

Food Products, v) High-Efficiency 

Solar PV Modules, vi) Speciality 

Steel, vii) Telecom & Networking 

Products, viii) Textile Products: 

MMF segment and technical textiles, 

ix) Pharmaceuticals drugs and x) 

White Goods (ACs & LED). 

Targets under the Phase –II 

of PLI scheme: 

The following targets were set 

up by the government: 

 To make India an integral part in 

the global supply chain and 

increase the exports. 

 This scheme will make the 

automotive industry more 

competitive in the global market 

and promote globalization of 

Indian automotive sector. 

 Under the projects like smart city 

and Digital India, it expects an 

increase in demand for the 

electronics.  

 India also expects to have digital 

economy worth of 1 Trillion USD 

by 2025. 

 Indian Textile Industry being one 

of the largest in the world and 

under this scheme, it can attract 

large investments for the sector 

which can increase the domestic 

manufacturing of the textiles, 

mainly the technical textiles and 

manmade fiber. 

 In the similar way, solar panels, 

specialty steel, white goods and 

all other sectors introduced under 

this scheme contributes to the 

economic growth of India and 

make the country global 

manufacturing hub. 

          

****

Table 2: Financial outlay of second phase of PLI scheme: 

Sectors 

Implementing 

Ministry/ 

Department 

Approved financial 

outlay over a five-

year period (Rs. in 

crores) 

Automobiles & Auto 

Components 

Department of Heavy 

Industries 
57042 

Advance Chemistry 

Cell (ACC) Battery 

NITI Aayog and 

Department of Heavy 

Industries 

18100 

Pharmaceuticals 

drugs 

Department of 

Pharmaceuticals 
15000 

Telecom & 

Networking Products 

Department of 

Telecom 
12195 

Food Products  
Ministry of Food 

Processing Industries 
10900 

Textile Products: 

MMF segment and 

technical textiles 

Ministry of Textiles 10683 

Speciality Steel Ministry of Steel 6322 

White Goods (ACs & 

LED) 

Department for 

Promotion of Industry 

and Internal Trade 

6238 

Electronic/Technolog

y Products 

Ministry of 

Electronics and 

Information 

Technology 

5000 

High-Efficiency 

Solar PV Modules 

Ministry of New and 

Renewable Energy 
4500 
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NOBOL 

 

gri Infra Fund for a Noble 

Cause nationwide One 

Branch One Loan Special 

campaign for banks. 

The program's objective is to use 

financial assistance and incentives to 

give Rs 1 lakh crore in financing for 

the construction of farm-gate 

infrastructure, as well as accessible 

credit for post-harvest infrastructure 

and community farming assets. 

A month-long NOBOL 

special campaign for banks will run 

from July 15 through August 14, 

2022, according to the Agriculture 

Infrastructure Fund (AIF) under the 

Ministry of Agriculture & Farmers' 

Welfare. Mr. Samuel Praveen 

Kumar, Joint Secretary, MoA & FW, 

stated that all bank branches are 

encouraged to actively engage in this 

special campaign by granting at least 

one loan per branch throughout the 

campaign period because it is aimed 

for the honourable goal of nation 

building. 

He added that awareness of 

the goals and advantages of the AIF 

scheme is being developed through 

workshops and seminars with Banks' 

Head Offices, Regional Offices, and 

Branches, as well as directly with the 

customers. Mr. Samuel Praveen 

Kumar expressed optimism that the 

4000 crore target for sanction would 

be met during the campaign. The 

Honourable Prime Minister 

introduced this programme on 

August 9, 2020, with the goal of 

providing 1 lakh crore in 

financing for the construction of 

farm-gate infrastructure, as well 

as accessible loans for community 

farming assets and a viable Post 

Harvest Management 

infrastructure. This programme 

promotes the use of organic inputs, 

bio stimulant production facilities, 

smart and precision agriculture 

projects, farm/harvest automation, 

the purchase of drones and field 

sensors, blockchain and artificial 

intelligence (AI) in agriculture, 

remote sensing, and the Internet of 

Things (IOT), among other things. 

Construction of warehouses, cold 

chains, silos, packaging units, 

assaying units, sorting & grading 

units, primary processing centres, 

ripening chambers, supply chain 

services, such as e-marketing 

platforms, is encouraged under post-

harvest management. 

Beneficiaries 

Farmers, business owners, 

primary agricultural cooperative 

societies, farmers producer 

organisations, start-ups, APMCs, and 

other entities are among those who 

benefit from the AIF Scheme. All 

banks, including public and private, 

cooperative banks, small finance 

banks, and NBFCs are considered  

lending institutions. For loans up to 

Rs 2 crore, this financing facility's 

Credit Guarantee Fund Trust for 

Micro and Small Enterprises 

(CGTMSE) plan offers qualified 

borrowers 3% interest subvention 

and credit guarantee coverage. This 

subsidy will be offered for a 

maximum of seven years. Interest 

subvention would be capped at Rs. 2 

crore for loans exceeding that 

amount. The loan's interest rate 

should not go over the fixed ceiling 

of 9%. The government is paying 

back the cost of the credit guarantee 

coverage. 

Benefits from AIF can be 

combined with those offered by 

other Central or State government 

programmes. 

State conclaves 

State conclaves are 

organised in conjunction with state 

governments, banks, and other 

stakeholders in order to popularise 

the AIF Scheme and mobilize new 

projects. Recently, these conclaves 

were held in Punjab, Telangana, and 

Kerala, and there are plans to hold 

them in other states soon as well. 

Currently, the AIF site has received 

24000 applications. 13400 projects 

totalling Rs. 16,000 crores out of this 

were approved by various financial 

institutions. 

The whole application 

procedure, from approval to benefit 

transfer, is completed online at 

www.agriinfra. dac.gov.in, the 

integrated portal for the scheme. 

*****
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REGULATION OF GENETICALLY 
MODIFIED CROPS IN INDIA 

 

What is genetic modified 

crops? 

Genetic modified crops are 

plants in which genetic material 

(DNA) has been altered in way that 

it does not accrue naturally by 

mating/ recombination method. 

Genes of other species artificially 

inserted into targeted plant.  

 Genetically modified crops 

commercially introduced globally 

in 1996.  

 In India no food crop approved 

for commercial cultivation as a 

genetic modified crop.  

 USA, Brazil, Argentina, India & 

Canada top Genetic modified 

producing countries.  

 However confined field trials 

have been allowed for at least 20 

Genetic modified crops.  

Genetic modified crop in 

India 

1. Bt cotton: Bt cotton is the only 

genetically modified (GM) crop 

that has been approved for 

commercial cultivation in 2002 

by the Government of India. 

Long term studies were 

conducted by ICAR on the 

impact of Bt cotton which 

did not show any adverse 

effect on soil, microflora 

and animal health. 

However, the Parliamentary 

Standing Committee on 

Science and Technology, 

Environment and Forests, in 

its report on „Genetically 

modified crops and its 

impact on environment‟, 

submitted to parliament on 

August 25, 2017, 

recommended that GM 

crops should be introduced 

in the country only after 

critical scientific evaluation 

of its benefit and safety, and 

also recommended 

restructuring of regulatory 

framework for unbiased 

assessment of GM crops. 

The gene act against 

ballwarm. 
 

2. GM mustard: GM mustard 

Dhara Mustard Hybrid 11 (DMH 

11) developed by Delhi 

University is pending for 

commercial release as GEAC has 

advised to generate complete 

safety assessment data on 

environmental bio-safety, 

especially effects on beneficial 

insect species. No such request is 

pending in the matter. 
 

3. Bt brinjal: Bt Brinjal resistant to 

brinjal shoot fly developed by 

M/S Mahyco in collaboration 

with UAS, Dharwad; TNAU, 

Coimbatore and ICAR-IIVR, 

Varanasi was approved by GEAC 

in 2009 but due to 10 years 

moratorium imposed on GM 

crops by the Technical Expert 

Committee (TEC) appointed by 

the Hon‟ble Supreme Court of 

India, no further action on 

commercialization has been 

taken. Recently the GEAC, 

MoEF&CC, Govt. of India has 

again allowed biosafety research 

field trials of two new transgenic 

varieties of indigenously 

developed Bt Brinjal in eight 

states during 2020-23 only after 

taking no-objection certificate 
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(NOC) from states concerned and 

confirmation of availability of 

isolated stretch of land for this 

purpose. These indigenous 

transgenic varieties of brinjal 

hybrids – namely Janak and BSS-

793, containing Bt Cry1Fa1 gene 

(Event 142) – have been 

developed by the National 

Institute for Plant Biotechnology, 

ICAR.  

Benefits of genetic modified 

crops 

 High yield. 

 Disease resistant variety increases 

food security of increased 

population. 

 Better tolerance to harsh climatic 

condition. 

 Reduce use of pesticide. 

Disadvantages of genetic 

modified crops 

 Genetic modified crops being 

altered biologically may pose a 

human health risk. 

 The excessive production of 

Genetic modified foods will be 

rendered ineffective over time 

because the pest include toxins. 

 It endangers farmers and trade 

along with the environment. 

Procedure involved in the 

development & approval of 

GM crops in India 

 The rules governing the handling 

of GMOs and products thereof 

were notified in 1989 under 

Environment Protection Act 

1986 and guidelines issued later. 

 Two government agencies, 

MoEFCC and the Department of 

Biotechnology (DBT) are 

responsible for implementation 

of the regulations.  

 There are various authorities to 

handle different aspects of the 

regulation. 

 These are Review Committee on 

Genetic Manipulation, 

Recombinant DNA Advisory 

Committee, Institutional Bio 

Safety Committee, GEAC, State 

Biotechnology Coordination 

Committee and District level 

Committee. 

 A series of guidelines for safety 

assessment procedures to be 

followed at various stages of 

development of GMOs have been 

adopted from time to time. 

 GEAC shall have powers to 

revoke approvals in case of: 

• Any new information on harmful 

effects of GMOs. 

• GMOs cause such damage to the 

environment as could not be 

envisaged when approval was 

given. 

• Non-compliance of any 

conditions stipulated by GEAC. 

The Government of India has 

very strict guidelines to test and 

evaluate the agronomic value of the 

GM crops so as to protect the 

interests of the farmers. These 

guidelines address all concerns with 

regard to the safety of GM seeds. 

The regulatory system for GM crops 

as operative in the Department of 

Biotechnology, Ministry of Science 

and Technology (Review Committee 

on Genetic Manipulation; RCGM) 

and Ministry of Environment and 

Forests (Genetic Engineering 

Appraisal Committee; GEAC) has 

guidelines to consider the GM crops 

on case-by-case basis towards 

testing. 

*****
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A PERSPECTIVE FOR THE FUTURE 

 

he term "genetically 

modified organisms (GMO)" 

has become a controversial 

subject, as its benefits for both food 

producers and consumers are 

accompanied with possible 

biomedical hazards and 

environmental negative effects. The 

public's growing worry over GMOs, 

particularly genetically modified 

(GM) foods, is focused at the short- 

and long-term health hazards that 

may come from this sophisticated 

science. Genetic modification is a 

biological approach that effects 

alterations in the genetic machinery 

of all kinds of living organisms. 

GMO is defined as follows by 

WHO (World Health Organization): 

“Organisms (i.e. plants, animals or 

microorganisms) in which the 

genetic material (DNA) has been 

altered in a way that does not occur 

naturally by mating and/or natural 

recombination”. Genes from one 

creature can be transferred to 

another, typically unrelated, 

organism using DNA recombinant 

technology. Genetically modified 

crops (GM crops) are plants used 

in agriculture, the DNA of which 

has been modified using genetic 

engineering methods. Plant 

genomes can be 

engineered by physical methods or 

by use of Agrobacterium for the 

delivery of sequences hosted in T-

DNA binary vectors. The first 

genetically engineered crop plant 

was tobacco, reported in 1983. It was 

developed creating a chimeric 

gene that joined an antibiotic 

resistant gene to the T1 plasmid 

from Agrobacterium. In the last 25 

years, GM crop production has 

experienced over 100-fold increase. 

Currently, farmers cultivate 

approximately 190 million hectares 

of biotech crops, which is 

approximately equivalent to the 

entire surface area of Mexico. 

Soybean (∼50%), maize (∼30%), 

cotton (∼13%) and canola (∼5%) 

make up the four primary genetically 

modified cultivated crops. 

Why we need GM foods? 

Before delving into the 

benefits and drawbacks of 

genetically modified foods, it is vital 

to understand why they are being 

developed in the first place. There 

are three key difficulties that push us 

to seek assistance from new 

technologies. The current global 

human population is estimated to be 

7.35 billion people. The world 

population is expected to reach 8.5 

billion in 2030 and 9.7 billion in 

2050. Population growth is one of 

the key causes of undernourishment 

across the world. In 2016, the U.N. 

Food and Agricultural Organization 

(FAO) reported that 795 million 

people in the world were 

undernourished, among which 780 

million people in developing regions. 

Therefore the eradication of hunger 

should be a priority of policy-

making. Currently, agricultural 

production is increasing at a pace of 

less than 1.7 percent per year, 

although an annual increase in yield 

of 2.4 percent is required to fulfil the 

demands of population expansion, 

improving nutritional standards, and 

T 
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decreased arability. This is a 

challenging endeavour that appears 

to be only attainable through crop 

genetic optimization combined with 

quantitative advances in agricultural 

system management. Traditional 

breeding usually takes several years 

before actual expression of the 

desired trait that can be assessed, and 

further expanded by conventional 

breeding to commercially useful 

numbers. Taking these facts into 

consideration, the introduction of 

biological technology and the 

creation of GM crops promise to 

drastically cut the time it takes to 

produce new strains and present us 

with alternative ways for achieving 

long-term global food security. 

Production of GM crops  

To create GM foods, 

researchers must first insert the 

gene(s) coding for certain features 

into a plant cell and then regenerate a 

plant via tissue culture. When and 

where the transplanted gene is 

expressed is generally built into the 

scheme to improve the product's 

properties. Microparticle 

bombardment is the most often 

utilized method for introducing 

exogenous DNA. Naked, modified 

DNA is coated on gold or tungsten 

microparticles, which are then driven 

by pressurised helium into specified 

tissues, such as embryonic tissues 

from the seed or meristems. 

Electroporation, microinjection, 

chloroplast transformation, silicon-

carbide slivers, mesoporous silica 

nanoparticles, and other methods are 

also used to transport DNA into 

plant cells. However, particle 

bombardment is still more successful 

in transferring big DNA fragments 

and even whole chromosomes at the 

same time. The use of 

Agrobacterium tumefaciens opened a 

new era for inserting exogenous 

genes into plant cells.  

Benefits of GM foods  

Between 1996 and 2012, 

agronomic benefits increased by 

more than 370 million tonnes of food 

crops. In the United States, GM 

crops are responsible for one-seventh 

of the enhanced yield. It is predicted 

that more than 300 million acres of 

traditional crops would have been 

required to obtain the same 

improvement in yield as given by 

GM crops. These additional 300 

million acres would have to be 

fertilised or irrigated farms, or 

carved out tropical forests. Such land 

conversion would cause significant 

ecological and environmental 

hardship around the planet. Between 

2006 and 2012, the global rise in 

agricultural revenue from GM food 

reached $116 billion; nearly double 

that of the preceding ten years. The 

remaining 58 percent was given by 

lower production expenses (e.g., 

reduced pesticide and herbicide use). 

Some genetic modifications are 

explicitly aimed at enriching certain 

nutrients or chemicals with 

significant therapeutic and health 

value, such as vitamins A, C, and E, 

unsaturated fatty acids, alimentary 

cellulose, and probiotics. Golden rice 

is a great example of nutritional 

modification. It alleviates 

malnutrition in an efficient and cost-

effective manner. The GM 

technology can also be employed to 

facilitate food processing. A notable 

achievement is “Flavr Savr” 

tomatoes. They were produced by 

the Calgene, in 1992. The genetic 

alteration consists of introduction of 

an antisense gene, which suppresses 

the enzyme polygalacturonase; the 

consequence is to slow down the 

ripening of tomatoes and thus allow 

longer shelf life for the fruits. 

Genetic modification is not limited 

to plants, but is also applied to 

animal products. Some researchers 

are exploring transgenic fish with a 

view to enhancing the generation of 

growth hormones to accelerate 

growth and body mass. As of 2015, 

the AquAdvantage salmon was the 

only animal approved for 

commercial production, sale and 

consumption by the FDA. It is the 

first genetically modified animal to 

be approved for human consumption. 

Genetic engineering techniques 

enable the expression of viral or 

bacterial antigens in the edible 

portion of plant cells. In theory, thus, 

transgenic foods could serve as oral 

vaccines, capable of stimulating the 

immune system, via mucosal 

immunity, to produce antibodies. A 

variety of crops (e.g. rice, maize, 

soybean and potatoes) are under 

study as potential bearers of edible 

vaccines against different infections, 

including Escherichia coli toxins, 

rabies virus, Helicobacter pylori 

bacteria, and type B viral hepatitis.  

Risks of GM foods  

The discussions about 

genetically modified foods are 

centred on concerns about the 

possible negative impacts of GM 

foods on human health and 

environmental safety. The difficulty 

of the scientific community in 

explaining concisely to the lay public 

the biological techniques involved; 

concerns about the improper 

dissemination of GM foods; and the 

ethical principles inherent in 

traditional food processing; and 

misgivings about the adequacy of 

GM food evaluation are four sources 

of consumer anxiety. Toxicity, 

allergenicity, and genetic hazards are 

three primary health problems 

connected with GM foods. These can 

come from three places: the inserted 
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gene and its expressed proteins, 

secondary or pleiotropic effects of 

gene expression products, and the 

disruption of native genes in the 

altered organism. The majority of 

GM foods now on the market are 

designed to give the transformed 

plant two desired properties: insect 

resistance and herbicide resistance. 

The employment of these two 

technologies drastically decreases 

farmers' immediate input costs: weed 

control becomes significantly less 

labor-intensive, and insect control 

needs far less expensive and 

hazardous chemicals. But, in the 

long run, can these tactics truly 

outsmart Nature's inexorable drive 

toward better-adapted species 

selection? What happens when 

stronger weeds and insects emerge? 

Insects and weeds will very certainly 

evolve ways to counteract our 

sophisticated design of transgenic 

crops in a few years as a result of 

human-made stresses in their 

environments. Another concern is 

that insect-resistant plants may 

increase the number of minor pests 

while decreasing the number of 

major pests. The assumption here is 

that the pest population will migrate 

away from the engineered plants and 

toward other, less concerned species. 

This transition, in turn, might cause 

widespread disturbance across the 

food chain, with new predators for 

new insect species, and so on, all the 

way to the top. 

Conclusions  

The question of whether 

humans should eat food made from 

genetically modified organisms, and 

hence whether they should produce 

and propagate them, is certainly not 

one that can be answered simply 

with a "yes" or "no". Indeed, a wise 

response involves a wide range of 

scientific knowledge, including not 

just molecular biology but also 

agricultural economics, animal and 

microbial ecology, food technology, 

and immunology - a breadth of 

knowledge that is unlikely to be 

found in a single individual. The 

debates, both pro and con, resound 

throughout human technological 

history, balancing the obvious 

benefits of intended effect against 

the obscure possibilities of 

unintentional impact. Only the fossil-

fueled industrial revolution versus 

global warming comes to mind. 

Many of the above-mentioned 

hazards of GM crops are theoretical, 

but they are scientifically plausible 

and presented in good faith. Ignoring 

them in the rush of instant gain is 

also unscientific. Based on prior 

history, it appears doubtful that the 

technical march toward genetically 

engineered foods can be halted. The 

immediate benefits are too 

compelling to overlook or dismiss 

out of fear of unforeseen 

consequences. 

 

****
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Step 1: Collection of sample 

Insect are collect by 

matching of morphological keys. 

Labelling of insect with location 

which contains latitude, longitude 

and altitude is recorded. Person who 

collected sample and date of 

collection were documented. This 

labelling plays significant role in 

constructing phylogenetic tree. 

Virtual copy of insect from all sides 

is taken.  

Step 2: Lysis of sample 

For insect, DNA sequence 

prepared on leg part because when 

whole insect is grinded, there is a 

possibility of mixture of DNA 

sequence from their gut symbiont. 

The insect leg is grinded then lysis 

buffer was added. Lysis buffer helps 

to disruption of cell membrane to 

inactivate nucleus and also halt of 

protein synthesis. This stops 

degradation of genetic material 

during barcoding process. This is 

incubated. 

Step 3: Extraction of genetic 

material 

Binding mixture was added 

to the incubated sample. This 

binding mixture binds to the DNA of 

the sample. Then addition of wash 

buffer this aids in elimination of 

protein, phosphorus and salts 

associated with the genetic material. 

This phase is repeated until residues 

of protein, phosphorus and salts 

removed from DNA. Then air-dry 

the sample to remove wash buffer. 

Elution buffer is added for extract 

DNA from cell membrane. Finally 

pure DNA is obtained; it is free from 

outer membrane and proteins. 

Step 4: Amplification with 

PCR and thermo cycler 

The DNA free from 

membrane and proteins is used for 

amplification in PCR. To intensify 

the DNA barcode section, select the 

most suitable primers. For insects 

COI (LCO1490 / HC02198) primer 

set is used. Place the DNA alongside 

with CO1 primer in thermo cycler to 

intensify the barcode area. 

Thermo cycler temperature: 

PROTOCOL FOR DNA BARCODING IN INSECT 

Photo source: https://nebula.org/blog/dna-deoxyribonucleic-acid/ 
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1. Initial: 94° C 1 minute was 

maintained. 

2. Denaturing: 95° C 30 seconds. 

3. Annealing: 50° C 30 seconds. 

4. Extending: 72° C 45 seconds. 

5. Preserve the sample at 4°C. 

Step 5: Analysis with gel 

electrophoresis 

Electrophoresis was done by 

using agarose gel. Buffer solution 

was added to agarose powder to get 

agarose gel. The gel was placed on 

microwave to melt and it form 

agarose gel. This melted gel was 

discharged into a gel tray to create 

cast. This cast was sited in 

electrophoresis compartment after it 

was filled by buffer solution. 

The DNA samples and dyes 

were mixed well and load in the gel 

cast, which bath in buffer. Turn on 

voltage power source and wait for 

migration. After migration the gel 

cast and its band were seen 

underneath of UV light and the 

appearance was saved. 

Step 6: Barcoding of DNA 

Send these PCR yields to 

intuition which provider barcode 

which is specific to this sequence. 

The institution send back the 

sequence in specific format file (Abi 

file), these file is edited with 

software to attain barcode. After the 

finalization of barcode, it is 

compared against millions of DNA 

sequences in Barcode of Life Data 

system (BOLD). 

Step 7: Exposure of new 

species 

If there is mismatch between 

DNA of sample and DNA of 

reference, there is a finding of new 

organism. There is description of 

new taxa and exploring the 

evolutionary boundaries of new taxa 

for that organism is prepared.

DNA barcoding 

Each base is symbolized by unique colour in DNA barcode. 

Adenine - Green, Thymine - Red, Guanine - Black, and Cytosine -Blue. 
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ROLE OF RNA INTERFERENCE
(RNAi) IN CROP IMPROVEMENT 

 

NA interference (RNAi) is a 

conserved biological 

response to double-stranded 

RNA that mediates resistance to both 

endogenous parasitic and exogenous 

pathogenic nucleic acids, and 

regulates the expression of protein-

coding genes. This natural 

mechanism for sequence-

specific gene-silencing promises to 

revolutionize experimental biology 

and may have important practical 

applications in functional genomics, 

therapeutic intervention, agriculture 

and other areas. 

RNA interference (RNAi) is 

a method of blocking gene function 

by inserting short sequences of 

ribonucleic acid (RNA) that match 

part of the target gene‟s sequence, 

thus no proteins are produced. Since 

Science named it as “Breakthrough 

of the Year” and Fortune magazine 

addressed it as “Biotech‟s Billion 

Dollar Breakthrough” in 2003, RNAi 

has significantly gained importance 

as the method of choice for 

researchers sleuthing the structure 

and function of important genes. 

RNAi has provided a way to control 

pests and diseases, introduce novel 

plant traits and increase crop yield. 

Using RNAi, scientists have 

developed novel crops such as 

nicotine-free tobacco, non-allergenic 

peanuts, decaffeinated coffee, and 

nutrient fortified maize among many 

others. 

The mechanism causing 

these effects was not known until 

American scientists Andrew Fire and 

Craig Mello discovered that injecting 

double stranded ribonucleic acids 

(dsRNA) into the worm 

Caenorhabditis elegans triggered the 

silencing of genes with sequences 

R 

 

 

Examples of novel plant traits engineered through RNAi 

Trait Target Gene Host Application 

Enhanced 

nutrient 

content 

Lyc Tomato 

Increased concentration of 

lycopene (carotenoid 

antioxidant) 

DET1 Tomato 
Higher flavonoid and b-

carotene contents 

SBEII 

Wheat, 

Sweet 

potato, 

Maize 

Increased levels of amylose 

for glycemic management 

and digestive health 

FAD2 

Canola, 

Peanut, 

Cotton 

Increased oleic acid content 

SAD1 Cotton Increased stearic acid content 

ZLKR/ SDH Maize Lysine-fortified maize 

Reduced 

alkaloid 

production 

CaMXMT1 Coffee Decaffeinated coffee 

COR 
Opium 

poppy 

Production of non-narcotic 

alkaloid, instead of morphine 

CYP82E4 Tobacco 

Reduced levels of the 

carcinogen nornicotine in 

cured leaves 

Heavy metal 

accumulation 
ACR2 Arabidopsis 

Arsenic hyperaccumulation 

for phytoremediation 

Reduced 

polyphenol 

production 

s-cadinene 

synthase gene 
Cotton 

Lower gossypol levels in 

cottonseeds, for safe 

consumption 

Ethylene 

sensitivity 

LeETR4 Tomato Early ripening tomatoes 

ACC oxidase 

gene 
Tomato 

Longer shelf life because of 

slow ripening 

Reduced 

allergenicity 

Arah2 Peanut Allergen-free peanuts 

Lolp1, Lolp2 Ryegrass Hypo-allergenic ryegrass 

Reduced 

production of 

lachrymatory 

factor 

synthase 

lachrymatory 

factor synthase 

gene 

Onion "Tearless" onion 

 



 

 September, 2022/ Page | 116 

   

identical to that of the dsRNA. They 

called this phenomenon- RNA 

interference. Re-examining the co-

suppression pathway in petunia and 

virus-induced gene silencing 

revealed that all these processes led 

to the accumulation of dsRNAs, 

hence the RNAi pathway. Fire and 

Mello were awarded the 2006 Nobel 

Prize for Physiology or Medicine for 

their discovery. 

How RNAi works 

1. The entry of long double stranded 

RNA, such as an introduced 

transgene or a viral intruder, 

triggers the RNAi pathway of 

cells. This results in the 

recruitment of the enzyme Dicer. 

2. Dicer cleaves the dsRNA into 

short, 20-25 basepairs long, 

fragments, called small 

interfering RNA (siRNA). 

3. An RNA-induced silencing 

complex (RISC) then 

distinguishes between the two 

siRNA strands as either sense or 

antisense. The sense strands (with 

exactly the same sequence as the 

target gene) are degraded. 

4. The antisense strands on the other 

hand are incorporated to the 

RISC. These are used as guide to 

target messenger RNAs (mRNA) 

in a sequence-specific manner. 

5. Messenger RNAs (mRNA), 

which codes for amino acids, are 

cleaved by RISC. The activated 

RISC can repeatedly participate 

in mRNA degradation, inhibiting 

protein synthesis. 

Prospects for RNAi 

With RNAi, it would be 

possible to target multiple genes for 

silencing using a thoroughly-

designed single transformation 

construct. Moreover, RNAi can also 

provide broad-spectrum resistance 

against pathogens with high degree 

of variability, like viruses. Recent 

studies have hinted possible roles of 

RNAi-related processes in plant 

stress adaptation. Although much 

progress has been made on the field 

of RNAi over the past few years, the 

full potential of RNAi for crop 

improvement remains to be 

realized.  The complexities of RNAi 

pathway, the molecular machineries, 

and how it relates to plant 

development are still to be 

elucidated. 

 

*****
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NEW COMPREHENSIVE APPROACH FOR AN OLD EMPIRICAL TECHNIQUE 

 

eed priming is a pre-seeding 

treatment that advances to the 

physiological state responsible 

for more efficient seed 

germination. It can also be defined as a 

seed treatment method regulates 

germination by managing seed 

temperature and humidity. Seed 

priming is a very promising, effective 

and inexpensive approach to increase 

germination, growth, as well as crop 

yield and productivity. Seed primers 

are used not only to improve the yield 

and growth properties of plants, but 

also to increase various stress 

tolerances. During subsequent 

germination, primed seeds exhibit a 

faster and more synchronized 

germination and young seedlings are 

often more vigorous and resistant to 

abiotic stresses than seedlings obtained 

from un-primed seeds. Regular crop 

establishment can be helped by 

improved and uniform seedling 

emergence. Priming can improve 

processes that occur at the start of 

germination, but the entire process is 

halted at a specific point, which is 

same for all the seeds involved. 

Priming can also cause structural and 

ultra-structural changes in the seeds, 

facilitating subsequent water uptake 

and reducing initial discrepancies in 

imbibition, resulting in more uniform 

germination. Most seed treatments 

depend on the penetration 

characteristics of the seed allowing 

the seed to pass the first reversible 

germination stage but not allowing 

radical protrusion through the seed 

coat. Priming usually involves soaking 

the seeds in a pre-set amount of water 

or limiting the soaking time. 

Objectives of seed priming 

Priming is planned by focusing on 

the following objectives- 

 To decrease the time of 

germination. 

 To enhance the speed and 

uniformity of germination.  

 To eradicate or greatly reduce the 

number of seed-borne fungi. 

 To improve tolerance towards 

water and temperature stress. 

 To increase the shelf life of seed. 

 To enhance the crop yield. 

Methods of priming 

Seed priming is of many types 

depending on priming treatment or 

priming agents which are as follows-  

1. Hydro-priming 

The simplest method of seed 

priming, which relies on soaking of 

seeds in pure water and dry them to 

their original moisture content before 

sowing. No additional chemicals are 

used as a primer, so this method is 

inexpensive and environmentally 

friendly. The main disadvantage of 

hydropriming is uncontrolled water 

uptake by seeds. This is a consequence 

of free water availability to seeds 

during hydropriming, so that the rate 

of water uptake depends only on seed 

tissue affinity to water. Moreover, this 

technique may result in unequal degree 

of seeds hydration thus leading to lack 

of simultaneous metabolic activation 

within seeds followed by 

unsynchronized emergence. 

Considering these limiting 

factors, it is highly important 

to define accurate treatment 

duration, temperature and 

water volume used in 

hydropriming to ensure 

desired level of seed hydration and to 

prevent radicle protrusion. 

2. Osmo-priming 

This involves soaking of seeds 

in an osmotic solution of low water 

potential instead of pure water. Due to 

the low water potential of osmotic 

solution, water slowly penetrates into 

the seeds, which allows the seeds to 

gradually soak in and to trigger the 

early stages of germination, but 

prevents the radicle protrusion. 

Various compounds are used in the 

permeation process, including 

polyethylene glycol (PEG), mannitol, 

sorbitol, glycerol and inorganic salts 

such as NaCl, KCl, KNO3, KH2PO4, 

MgSO4 and CaCl2. 

3. Solid matrix priming 

Solid matrix priming in which 

water uptake by seeds is controlled, 

has been developed as an alternative 

method to osmo-priming because of 

high cost of osmotic agents and 

technical problems with aeration. 

During solid matrix priming, seeds are 

mixed and incubated with wet solid 

water carrier for a certain period. 

Afterward, seeds are separated from 

matrix, rinsed, and back-dried. The use 

of solid medium allows the seeds to 

hydrate slowly and simulates natural 

imbibition process occurring in the 

soil. To successfully accomplish SMP, 

materials utilized as matrices should 

possess specific physical and chemical 

features such as low matrix potential, 

minimal water solubility, high water 

holding capacity and surface area, no 

toxicity to seeds, and ability to adhere 

to seed surface. In fact, vermiculite, 

peat moss, charcoal, sand, clay and 

some commercially offered substrate 

such as Celie or Micro Cell are 

exemplary solid carries applied in 
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solid matrix priming. In order to obtain 

the best priming performance, time of 

treatment and optimal water content 

must be determined separately for each 

matrix. 

4. Halo-priming 

Priming with salt solutions is 

generally referred to as halopriming. 

5. Hormo-priming 

During hormopriming, seeds 

imbibition occurs in the presence of 

plant growth regulators, which have 

direct effect on seed metabolism. The 

following regulators like abscisic acid, 

auxins, gibberellins, kinetin, ethylene, 

polyamines, and salicylic acid (SA) 

are commonly used for hormopriming. 

6. Bio-priming 

Bio-priming was first 

described by Callan and Co-workers in 

1990 for the biological management of 

Pythium pre-emergence in sh2 sweet 

corn. Bio-priming involves seed 

imbibition together with bacterial 

inoculation of seed, increases the rate 

and uniformity of germination, but 

additionally protects seeds against the 

soil and seed-borne pathogens. It was 

found that biopriming is a much more 

effective approach to disease 

management than other techniques 

such as pelleting and film coating. 

Nowadays, the use of bio-priming with 

plant growth-promoting bacteria 

(PGPB) as an integral component of 

agricultural practice shows great 

promise. In pearl millet, biopriming 

with Pseudomonas fluorescens isolates 

enhanced plant growth and resistance 

against downy mildew disease. Bio-

priming with rhizobacteria improved 

germination parameters of radish seeds 

under saline conditions. 

7. Chemical-priming 

It refers to the treatment of seeds 

with various chemical solutions used 

as a primer. This approach includes 

priming with a variety of natural and 

synthetic compounds such as 

antioxidants (ascorbic acid, 

glutathione, tocopherol, melatonin and 

proline), hydrogen peroxide, sodium 

nitroprusside, urea, thiourea, mannose, 

selenium, chitosan, etc. 

8. Nutri-priming 

Nutri-priming is a technique 

in which seeds are soaked with a 

solution containing limited nutrients 

instead of purified water. The idea of 

this method is to obtain nutritional 

efficiency as well as biochemical 

benefits from priming to improve seed 

quality, germination parameters and 

seedling establishment. Seed priming 

with Zn improved yield of chick pea 

and wheat, early germination and 

growth of rice, development and root 

growth of maize when exposed to low 

rhizosphere temperatures, while K 

priming has a favourable effect on the 

growth and nutritional status of cotton 

plans under saline conditions. Several 

nutrient priming techniques are 

commonly used by seed companies 

during seed production and 

preparation for growers. One such 

method, Broad Spectrum Nutrient 

(BSN) seed priming, which is based on 

immersing seeds in a mixture of 

minerals, such as zinc, copper, 

manganese, molybdenum and 

phosphorus, which has been proved to 

fertilize the seeds and provide the 

nutrients for early growth, which 

positively affects germination, 

seedling vigour and root system 

development. 

9. Nano-priming 

Nano-priming, a technique 

based on a combination of seed 

priming and nanoparticle treatment, 

has been an effective tool for 

improving seed quality, seedling 

establishment and crop productivity as 

well as increasing tolerance to 

environmental stresses. 

Limitations of seed priming 

However, there are still 

certain drawbacks of priming 

technique. The extended seed 

treatment during priming may result in 

seed desiccation tolerance loss, which 

lowers seed viability. Similarly, all 

priming techniques may not result in 

considerable germination and growth 

if the priming circumstances are 

improper, causing the protective 

proteins to degrade. 

Conclusion 

All priming methods lead to 

relevant changes in crop biomechanics 

by reducing salinity stress, heavy 

metal pollution and flood stress and 

improving tolerance to cold, heat and 

drought. We strongly recommend that 

the combination of multiple priming 

(hybrid) methods provide new 

technologies and additional beneficial 

biological approaches to advance 

knowledge of seed priming and crop 

plant science. It should be said that 

seed priming can be used as an 

important strategy to increase crop 

yields under stress-tolerant 

environments and to meet global food 

demand. Therefore, substantial 

research is needed to determine the 

best priming technique for diverse 

plants in terms of germination and 

growth under varied climatic 

circumstances. 

 

 

*****
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HIGH-THROUGHPUT PHENOTYPING 

 

Igh throughput phenotyping 

(HTP) technologies refers to 

technology using a wide 

range of sensors and 

analytical processes, to image large 

number of plants at a time, capture 

morphological and biophysical traits 

under controlled or field environments, 

and linking these phenotypes to 

genomic expression. 

Why HTP is required? 

Increasing the productivity of 

major food and feed crops has always 

been a concern worldwide. 

Researchers are realizing that present 

breeding projects would not be 

adequate enough to cope up with the 

anticipated future food demands in the 

current climate scenario. Screening of 

different traits that contribute to better 

yield under field conditions requires 

immediate attention. Phenotyping of 

key agricultural characteristics such as 

yield, nutritional quality, and stress 

tolerance is conventionally recorded 

and is generally considered as 

strenuous activity. High-throughput 

phenotyping (HTP) technologies offer 

the ability to non-destructively image 

large number of plants over time, 

capturing morphological and 

biophysical traits under controlled or 

field environments, and linking these 

phenotypes to genomic expression  

Visual technology is any 

technology that captures, analyzes, 

filters, displays or distributes visual 

data. It typically leverages computer 

vision, machine learning or artificial 

intelligence. Visual data includes 

photos, videos, thermal images, X-

ray, hyperspectral images and much 

more. Excitingly, visual technology 

is revolutionizing phenotyping, 

unblocking the bottleneck and 

bringing us to the next generation of 

plant breeding. Advances in camera 

and sensor technology are now 

enabling faster and more reliable 

indoor phenotyping through a wide 

range of imaging sensors, including 

multi-angle, 2D, 3D, RGB, 

fluorescence, near-infrared (NIR), 

thermal infrared (TIR) and 

hyperspectral. 

These technologies are rapidly 

automating the phenotyping process, 

allowing breeders to not only get 

faster, more accurate phenotyping 

data, but also to examine less-visible 

plant traits, such as leaf water content 

and photosynthetic efficiency. Some of 

the techniques are explained below: 

Imaging techniques 

• 3-D imaging. 

• Thermal imaging/ far infrared 

imaging. 

•  Near infrared imaging. 

• Flourescence imaging.  

• Visible light scanning. 

• Hyperspectral imaging. 

• Positron emission tomography 

(PET). 

• Magnetic resonance imaging 

(MRI).  

HTP is an emerging area with 

numerous applications that combines 

plant biology, sensing technology, and 

robotics aiding crop improvement 

programs. There are well- recognized 

non-invasive techniques to target 

several complex traits, which can be 

exploited in plant research. Several 

non-invasive techniques theoretically 

ensure high throughput; however, 

organized methodologies are still 

infrequent. Protocols established for 

model crops need to be applied to a 

wider range of fields. With the 

increasing population, there is an 

immense pressure on plant breeders to 

develop high yielding varieties reading 

germplasm will be screening at mass 

scale and HTP can supplement these 

efforts. 

Relevance of HTP 

• Identification of stress. 

• Rapid and efficient screening for 

mutants. 

• Detection and monitoring of 

disease epidemics in field. 

• Detection of root attack by 

pathogens. 

• Facilitate screening of germplasm. 

• Study of various physiological 

processes. 

• Modelling of biomass production.  

• Facilitate selection of superior 

genotypes from breeding 

population. 

• Allow huge genomic information to 

bereliably related to specific 

phenotypes. 

• Permit systematic study of 

pleiotropic effects of the genes. 

• Crop improvement.  

Future of HTP 

• Current phenotyping is largely 

extensive hence need for intensive 

approach. 

•  Available methods are not 

satisfactory, hence urgent need to 

develop suitable statistical models. 

• Software developed for statistical 

analysis should permit automated 

data analysis. 

• Integration of all phenomic related 

research as did forgenomic efforts. 

• Phenomics teams must be trans-

disciplinary. 

*****
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