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India's Agricultural Export Touched 
$50 Billion In FY22 

The provisional data of DGCI&S showed that the 

agricultural exports have grown by 19.92% during 

2021-22 to touch $ 50.21 billion. The growth rate 

is remarkable as it is over and above the growth of 

17.66%, at $41.87 billion, achieved in 2020-21 

and has been achieved in spite of unprecedented 

logistical challenges in the form of high freight 

rates, container shortages, etc.  

As per the data, the highest ever exports have been 

achieved for staples like rice (% 9.65 billion), 

wheat ($ 2.19 billion), sugar ($ 4.6 billion), and 

other cereals ($ 1.08 billion). 

Agriculture 

Updates 
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Agriculture 

Updates 

India’s 1st Digital 

Water Bank ‘AQVERIUM’  Launched in 
Bengaluru 

This is an innovative initiative aimed at better water 

management. It is formed by AquaKraft Group 

Ventures. It is a very unique innovation combining 

sustainable & green technologies along with 

information technology, skill development & 

entrepreneurship. It is a curated list of water data 

from all institutions and sources, that will help tackle 

some common development challenges.  

 Digital Water Data Bank can be understood as a 

curated list of ‘Water Data’ from all institutions and 

sources that will further aid in tackling some 

common development challenges.  
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Agriculture 

Updates 

Himachal Pradesh Gets 1st 
Biodiversity Park at Mandi 

Himachal Pradesh gets the first biodiversity park to 

make its contribution towards the conservation of 

endangered Himalayan herbs. This park is set to 

come up at Mandi’s Bhulah valley. With the cost 

of Rs. 1 crore, the biodiversity park is set up under 

the National Mission on Himalayan Studies 

(NMHS) by HP’s forest department. The aim of the 

park is to link tourism activities along with 

extending new opportunities for  

researchers to conduct in-depth  

exploration of various medicinal  

 herbs found in the  Himalayas   

that are on the  verge of extinction. 
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Uttar Pradesh  

OVERTAKES WEST BENGAL AS LEADING 
vegetable producer 

After two years, Uttar Pradesh has reclaimed its status 

as the leading producer of vegetables, pushing West 

Bengal into second place. The difference between the 

two is now more than a million tons. Vegetable 

production in Uttar Pradesh is expected to be 29.58 

million tons (mt) in the 2021-22 crop year (July-June), 

down from 29.16 mt the previous year, according to 

statistics presented in the Lok Sabha, while West 

Bengal output is expected to drop to 28.23 mt from 

30.33 mt. In 2021-22, Andhra Pradesh is expected to 

produce 18.01 mt of fruits, while Maharashtra is 

expected to produce 12.3 mt.  

Agriculture 

Updates 
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Agriculture 

Updates 

India Emergence As Largest 

Exporter of Gherkins 

India is the largest exporter of gherkins in the 

world, with exports worth $114 million during April-

October (2020-21). According to the Commerce and 

Industry ministry, India exported gherkins to the tune of 

1,23,846 metric tonnes. In the last financial year, India 

crossed the $200 million mark of export of pickling 

cucumber, which is globally referred to as gherkins or 

cornichons. Gherkins are exported under two categories 

i.e. cucumbers and gherkins, which are prepared and 

preserved by vinegar or acetic acid and those which are 

provisionally preserved. Nearly 15 per cent of the 

world’s gherkin requirement is grown in India.  
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Agriculture 

Updates 

Telangana is the first state in the country to record 

its crop diversification patterns in the form of an 

index. The crop diversification index has a base value 

of one, which represents the percentage of total 

cultivated area devoted to a single crop. If the index 

value is higher, it denotes that the crops are more 

diversified. The present crop diversification index 

was calculated using the area under 77 different 

crops grown  in the state, which includes 

all food, non-food, cash crops, and area  

under floriculture. In Telangana,  

many  districts have index  

values ranging from 0 to 5.  

The crop diversification index  

will serve as a baseline for  

future crop diversification in  

the state. 

Crop Diversification 
Index 
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Agriculture 

Updates 

Taliban bans opium poppy 
cultivation 

The Taliban said Sunday that they are banning 

the cultivation of opium poppy, which is used as 

a raw material to produce illicit drugs like heroin. 

 The ban comes during opium harvesting 

season in southern Afghanistan, and a Taliban 

spokesman said that farmers could be jailed and 

their crops burned if they harvested poppy. 

 Afghanistan generates annual revenue of at 

least $1.8 billion (€1.6 billion) from producing 

opium products, according to UN data. 

 Afghanistan is the world’s top source of 

opium, accounting for more than 80% of the 

world’s supply of opium products, according to 

the United Nations Office of Drugs and Crime. 
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“Jerri hamlet”  

Declared as ‘Milk Village’ in J&K 

In the Union Territory of Jammu and Kashmir, the 

administration has declared Jerri settlement in Reasi 

district as the first ‘Milk Village’ of the Union Territory 

and sanctioned 57 more dairy farms under the Integrated 

Dairy Development Scheme (IDDS) for the hamlet. The 

village, which houses 73 individual dairy units with 370 

cows, will give the local farmers financial security. The 

scheme also has a provision for milking machine, bulk 

milk cooling unit, ice cream making machine, butter and 

ghee making machine, milk van, milk ATM. 

Agriculture 

Updates 
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International Day of Forests  
Celebrated  on  21 March 2022 

The UN General Assembly proclaimed 21 

March as the International Day of Forests in 

2012. The Day celebrates and raises awareness 

of the importance of all types of forests. 

The theme for 2022 is “Forests and 

sustainable production and consumption”  

Agriculture 

Updates 
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World Water Day Celebrated  
on 22 March 2022 

Agriculture 

Updates 

World Water Day, held on 22 

March every year since 1993, 

focuses on the importance of 

freshwater. World Water Day 

celebrates water and raises 

awareness of the 2.2 billion people 

living without access to safe water.  

A core focus of World Water Day is to support 

the achievement of Sustainable Development 

Goal 6: water and sanitation for all by 2030. 

The theme of World Water Day this year is 

“Groundwater, making the invisible visible” 
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Many of us are in a rare dilemma, what is going on 

in the fertilizer market. Fertilizers are the type of 

raw materials which provide nutrients to the plants 

for their efficient growth and productivity. 

Moreover, many fertilizers are available in 

compound form as well as in complex form.  

 The Indian market is a pool of several brands 

which provide the same chemical fertilizers with 

numerous brand names. It is very important to know 

which brand is good and provides pure quality in 

their products that said fertilizers are available in 

numerous forms. Urea, MOP, Rock phosphate, 

sulfur, Di Ammonium Phosphate(DAP), NPK, 

NPS, MOP, SSP, and TSP are the top fertilizers that 

are most useful in agriculture.  
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 GROWTH AND DISTRIBUTION OF 
FERTILIZERS 

Fertilizers have today become indispensable component of 

agriculture worldwide. It has proved its worth in Indian 

agriculture and since its debut on Indian farms, the 

fertilizers have garnered an irrefutable space in Indian 

agriculture. 

  India ranks third place in the world’s overall 

fertilizer production, second in nitrogen fertilizers and 

third in phosphate fertilizers. Moreover, about 25% of 

GDP market capitalization is from fertilizers. The 

production status of different fertilizers is in the following 

trends: 

 At present, 57 fertilizer units are manufacturing a wide 

number of nitrogen fertilizers. These include 29 urea-

producing units and 9 ammonia sulfate-producing units 

as a by-product. Besides, there are 64 small-scale producing 

units of single super phosphate.  

 Considering the state-wise trends in production, the top 

three states which have the high installation of production 

units are Gujarat, Tamil Nadu, and Uttar Pradesh. Gujarat 

is the largest producer of fertilizer accounting for 14% 

country’s total installed capacity then followed by Tamil 

Nadu with 11%, and Uttar Pradesh with 9%. Especially, 

Tamil Nadu accounts for about 65% of nitrogen production 

capacity in India. 
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India ranks third place in the world’s 

overall fertilizer production,  

India ranks third place in phosphate 

fertilizers. 

India ranks Second place in nitrogen 

fertilizers 

GDP market capitalization from 

fertilizers 

25% 

Gujrat 

largest producer 

of fertilizer 

(14%) 

Tamil Nadu  

2
nd

 largest 

producer of 

fertilizer 

(11%) 

April, 2022/ Issue-24/Page | 21 Timesofagriculture.in 



 

March, 2022/ Issue-23/Page | 22 

 

The actual production of all major Fertilizers during 

the year 2019-20 was 425.92 Lakh Metric Tonnes 

(LMT). The estimated Production of all the 

Fertilizers during the year 2020-21 is expected to be 

478.99 LMT. 

 At present, there are 32 large size urea plants in 

the country manufacturing urea, 19 units producing 

DAP & complex fertilizers and 2 units 

manufacturing Ammonium Sulphate as a by-

product. 

QUALITY AND EFFICIENCY 

Many companies are competing for the best quality 

and production. In recent years, IFFCO produced the 

highest fertilizer quality and then NFL and 

CHAMBAL fertilizers follow. The first ranked 

company in nitrogen fertilizers is IFFCO, 

Coromandal International limited in phosphorous 

fertilizer and IPL (Indian potash limited) in Potassium 

imports. (2020-2021). Most of the IFFCO units are 

present in Kalol (Gujarat) and some in Uttar Pradesh. 

Coromandal produces in Visakhapatnam ( Andhra 

Pradesh) and IPL imports potassium from Russia and 

Africa majorly. Considering the quality, 
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Urea  

Urea is one of the most important fertilizers that is used in all 

soils throughout the country. It aids in rapid root and seed 

development, ensures high-quality yield, and aids in the timely 

growth of the plant. This is the reason, most farmers tend to use 

urea in a large amount throughout their farming years. At the 

same time, it is crucial to acknowledge farmers with good 

companies that assure good quality and relevance to their nature. 

The top three companies which provide good quality urea are 

IFFCO, NFL, and CFCL. These three promise the customers 

high quality and 100% testing assurance. 

IFFCO  

IFFCO  is the most affordable and popular product including nano urea, 

NPK 19:19:19, and neem coated urea. These three are well tested and 

are very efficient in all types of soils throughout the country. In 

particular, nano urea is the most efficient invention in today’s era in 

terms of urea. Nano urea increases the nitrogen availability to the crop 

by more than 80%. It is available in liquid form and can be sprayed on 

leaves. Eventually, nano urea enters into the stomata and is assimilated 

easily into the plant cells. 

Chambal  

The Chambal fertilizers are the top most producers in most of the 

northern region. They produce Uttam Veer Urea which is most popular 

and has a high rate of popularity. 
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NFL 

 NFL has already released so many urea products which are available to the 

farmers in  wide range. NFL is engaged in manufacturing mainly neem-

coated urea and some of the bio-fertilizers, both in solid and liquid form. 

Subsequently most popular of these include Kisan urea which is highly 

accepted by the farmers. It contains 46% of nitrogen in soluble form. its 

benefits include: 

Suitable for all types of crops 

 It is water-soluble 

 It has long lasting effect on crop. 

 It contains carbonic acid that helps in absorption of other nutrients like 

phosphate and potash from roots of the crops. 
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DAP (Di-Ammonium Phosphate)  

It is one of the most common phosphorous substituents which is used by 

farmers. DAP is best for most crops. Handle and care of this fertilizer is 

very delicate and needs much diligence during manufacturing. This is 

because DAP has a relatively high standard nutrient grade which is 18-

46-0. Subsequently, chemicals labeled with lower nutrient content cannot 

be labeled as DAP. Therefore, companies that provide DAP need to 

consider these in mind. Initially, HINDUSTAN DORR-OLIVER LTD 

would manufacture phosphate fertilizers but now IFFCO at Kandla 

produces it in place of the former company. Precisely, Coromandal 

International ltd. produces high quantities of DAP in India becoming the 

largest manufacturer in India. 

Coromandel International Ltd  

Coromandel is one of the major manufacturers of DAP  fertilizer. Its 

GROMOR product is one of the most successful DAP products and is 

most suitable for the basal application. It has 18% of nitrogen and 46% 

phosphorous. It has a high effect on major crops like paddy, jowar, 

maize, oilseed crops, etc. 

NFL 

NFL has many products which are very successful in practical usage by 

the farmers. One of the products which are very affordable and 

successful in DAP usage is KISAN DAP. This product is a complex 

fertilizer that contains two major plant nutrients – Nitrogen(18%) and 

phosphorous(46%). It has a specialty that it can be easily mixed with 

other fertilizers. Its benefits include: 
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MOP (Murate Of Potash) is one of the popular potassium nutrients 

which is rapidly used in the deficiency of potassium. It is efficient 

in supplying potassium to the soil. Thus, farmers use it often to 

substitute potassium for the plants. Unfortunately, MOP is not 

manufactured in India due to no potash deposits are found in India. 

Its maximum imports are from Russia and Africa. The highest 

importers of MOP were IPL, CFCL, and MOSAIC. These three are 

the top importers which ranked with 2.12 Mn tons, 0.29 Mn tons, 

and 0.21 Mn tons. 

MOP (Murate Of Potash 

IPL (Indian Potash LTD)  

IPL (Indian Potash LTD) is the major importer of potassium fertilizer in 

India. It almost imports 2.12 Mn tons of murate of potash every year. It 

ranked first and has high quality than other sellers.MOP or potassium 

chloride contains 60%. It is completely soluble in water and is readily 

available to the crops. The granulated IPL MOP is uniform red and has bold 

granules of 2-3mm. IPL MOP ensures maximum potassium utilization with 

minimum application losses. 

CFCL 

CFCL( Chambal fertilizers) is the second major importer of MOP in India. 

MOP is sold as Uttam MOP in the market by this company. Chambal 

fertilizers are more famous and gained more popularity in the northern 

regions of India. It showed many benefits over other companies such as  
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Mosaic  

Mosaic is the third most popular importer of Murate of Potash in 

India. It has so many products in which MOP is on sale in India. Its 

products include white standard 0-0-62, red granular 0-0-60, red 

standard 0-0-60, crystal granular 0-0-60, crystal turf, etc. Thus, 

mosaic is the one company that sells potassium products in the 

market. Mosaic is the third most popular importer of Murate of 

Potash in India. It has so many products in which MOP is on sale in 

India. Its products include white standard 0-0-62, red granular 0-0-

60, red standard 0-0-60, crystal granular 0-0-60, crystal turf, etc. 

Thus, mosaic is the one company that sells potassium products in 

the market. 

CONCLUSION 

There are many products in the market for which there is no 

validation and standardness. Thus, there is a need to gain knowledge 

on all the products and extend it to the farmers through extension 

contacts and stores. Most of the products are been marketed in the 

stores through paid promotions and advertisements but they are 

lacking in quality and performance. Therefore, providing and 

acknowledging farmers with the right products is crucial. 

K. Laxmi Prasanna 
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PM e-VIDYA 

 One Class-one Digital Platform 

In India, around 250 million students were affected due to 

school closures at the onset of lockdown induced by COVID-

19. The pandemic posed several challenges in public and 

private schools which included an expected rise in dropouts, 

learning losses, and increase in digital divide. All the essential 

steps will be taken by the government so that the education of 

students does not suffer due to nationwide lockdown.  It is a 

hybrid model of high-quality e-content will benefit all Indian 

students. It depicted a broader picture of the education sector. 

Distribution of learning and teaching modules with integrated 

deliverance methods will be via mobile, TV, radio, and digital 

platforms.  

 The e-Vidya program was launched in May 2020 in 

response to the COVID-19 pandemic. At that time, many 

schools and colleges had to shut down in an attempt to curb the 

spread of coronavirus, leaving many students without an 

education as online learning is not a feasible option for all. The 

uniqueness of the PM e-Vidya lies with its comprehensive 

accessibility for all as it caters the education content to all with 

its multi-mode set-up of remote learning platforms including 

internet, radio, community radio, podcast, and TV.  
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The Pradhan Mantri e-Vidya is an launched by the Ministry 

of Education to access digital/online learning as well as teaching 

materials of various types among students and teachers.  Due to 

covid-19, the lockdown of education is one of the most affected 

sectors. Students were not able to get proper education because 

of lockdown. PM e-Vidya programme of 'One Class, One TV 

channel' from 12 to 200 TV channels to impart 

supplementary teaching and build a resilient mechanism for 

education delivery amid the Covid-19 pandemic.  

 In budget for 2022-2023, Finance Minister Nirmala 

Sitharaman laid special emphasis on education and how the 

COVID-19 pandemic had affected the education of millions of 

children. The project helps into finds the more education 

opportunities for the children to cope with the COVID-19 

situation. One of the major initiatives of PM e-Vidya is 12 

eVidya TV channels based on the line of One Class-One 

Channel for class 1 to 12 to air educational content related to 

the respective classes. It is a hybrid model of high-quality e-

content benefit for all the Indian students. These channels telecast 

curriculum based educational contents developed by NCERT and 

other agencies such as CBSE, KVS, NIOS, Rotary, etc.  

April, 2022/ Issue-24/Page | 29 Timesofagriculture.in 



 

March, 2022/ Issue-23/Page | 30 

 

Objectives of PM eVidya Program 

The program aims to promote e-learning and digital 

material for students across the country. The main objective of 

the PM eVidya Program is to educate students through digital 

platforms, so that their education is not interrupted by  a 

countrywide lockdown or lack of internet accessibility.  

Benefits of PM eVidya Program 

The benefits of the PM eVidya program launched by the 

Government of India are: – 

A channel dedicated to education on television help for 

students who do not have access to the Internet. 

It is one-stop solution for all learning needs of students. 

Special radio podcast arranged for blind and hearing 

impaired students. 

Students can study through e-content. 

Students can get education from home. 
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Important Aspects of Regarding  

PM eVidya Program 

 A new national curriculum and educational framework 

introduced for students and teachers that are integrated with 

global skills requirements. 

 A special type of e-content provided for visually and 

hearing-impaired students. 

 Experts will conduct live interactive sessions from home via 

Skype. 

 It has made private DTH operators like Tata Sky and Airtel 

a 2-year education video. 

 Mental health and emotional well-being launched the 

channel called ‘Manodarpan’ for students, teachers, and 

families. 

 Swayam Prabha DTH channel launched for all classrooms 

so that the student who does not have access to the internet 

can study. 

 The top hundred universities will be allowed to start online 

classes from 30 May 2020. 

 The use of radio, community radio and podcasts for 

education has been suggested by Finance Minister Nirmala 

Sitharaman. 

 To ensure that the National Founders Literacy and Numeris 

Mission, each child will receive learning levels and results 

in grade 5 by December 2020. 
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Conclusion  

 The Indian education ecosystem begins a significant 

overhaul by embracing the e-Vidya paradigm. The ability of a 

world-class learning approach will be enhanced by cutting-edge 

technology. Regional languages can serve as a link between the 

instructor and the learner in terms of learning and teaching. 

Digital literacy will aid in the development of sophisticated 

talents in young brains. The Union Budget of India for 2022 will 

present a fresh and innovative approach for urban and rural 

youngsters. This technologically advanced budget emphasised a 

skill-development paradigm that will revolutionize the courses. 

The virtual learning landscape is the primary focus of a digital 

budget possibility. The installation of 750 virtual laboratories 

in science and mathematics, as well as 75 skilling e-Labs, will 

help young people prepare for the future. The Union Budget 

2022 also mentions the need of empowering and equipping 

teachers with digital teaching tools in order to support higher 

learning outcomes, which is a pressing necessity. Using virtual 

labs and skilling e-labs to promote critical thinking skills and a 

stimulating learning environment is also a smart step. 

April, 2022/ Issue-24/Page | 32 Timesofagriculture.in 



 

March, 2022/ Issue-23/Page | 33 

 

DEMAND FOR AFLATOXIN FREE 
GROUNDNUT: TIME TO STAND 
AGAIN 

Prateem Bishnu 

About the Author 

PhD Research Scholar 

Department of Agronomy 

Bidhan Chandra Krishi Viswavidyalaya, West Bengal  

April, 2022/ Issue-24/Page | 33 Timesofagriculture.in 



 

March, 2022/ Issue-23/Page | 34 

 

Groundnut is an important oilseed crop in India and 

ranked second in world production after. According to third 

estimation of rabi crop coverage, government of India, 

groundnut was sown in approximately 48,60,000 hectares 

of groundnut acreage in the Kharif season of 2021. India 

was exported of groundnut generated approx 750 million 

dollars by exporting 6,38,000 tonnes in 2020 over 114 

countries makes him second largest exporter next to 

Argentina with revenue of 860 million dollar. The 

government estimates that the country's groundnut 

production will be around 6.1 million tonnes on 2020-21, 

up from 3.73 million tonnes the previous year. Abundant 

rainfall throughout the year has led to over thirty five 

percent increase in production, which opens up enormous 

opportunities for exports.  
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Export report: 

The global demand for  

groundnut has been  

increased over ten  

percent by 2020-21  

because of tremendous  

increase in production as  

well lower per quantal  

price then other major  

exporters like Argentina, United States resulted higher orders from 

all over the world to Indonesia, Vietnam, Russia, Philippines, 

Malaysia, Thailand, China, are among the primes and generated over 

5831 crore revenues. According to IOPEPC, groundnut oil exports 

increased by 142% to 2,13,448 tonnes in (Apr-Feb) 2021, up from 

35,629 tonnes in 2020. Exports of blanched groundnut and 

groundnut butter increased by 15 % in 2020, from 35,552 tonnes  to 

41,363 tonnes and  at the same time, raw groundnut exports fell by 

3% to 5,89,661 tonnes in 2021, compared to 6,06,323 in 2020. 

 Gujarat and Rajasthan are the largest exporter of 

groundnut in India but in Groundnut oil export Gujrat had 

monopoly in Indian marketing sharing over 85 % of export. 

West Bengal would be appeared as the crop's export potential area 

in the eastern region. West Bengal exported approximately 24 MT 

of groundnut from West Medinipur district to Nepal with the help of 

APEDA. 
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Challenges in 
Groundnut Export 

First and foremost, problem is the majority of groundnut 

growing farmers are from rainfed area and facing challenges 

and risk of Monsoon irregularities. Beside this good 

management practice (GAP) like balance use of chemical or 

organic fertilizers are not been followed in Indian farmers. 

Modernization of farming like using Hi-tech equipment’s like 

use of drones, mechanical harvester, precision farming makes too 

easy to farmers of various countries that send Indian farmers 

backwards cause most of the farmers still unaware of those 

mechanization and rely on harvesting manually. Regardless 

groundnut processing industries are fragmented and unorganized 

having record in terms of maintaining good quality with standard 

protocol. In addition to that the high level of aflatoxins produced 

by Aspergillus flavus, and Aspergillus parasiticus  is one of the 

most significant challenges that Indian exporters face. 

Consumption of those can increase health problems such as 

growth and developmental issues, live failure like Jaundice, 

lethargy an even cancer also. 
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Aflatoxin  Issues 

 According to International protocol the permissible 

limit of aflatoxin in groundnut for human consumption is 

4 parts per billion (ppb) in European Union and 20 ppb in 

United States of America. Due to India's reliance on 

imported oils for domestic consumption, combined with 

rising demand for edible oil, the lack of market access due 

to aflatoxin in groundnut has received insufficient 

attention. According to the Indian Council of Medical 

Research (ICMR)-Lucknow, aflatoxin has rendered 21% 

of groundnuts in India unfit for human consumption. 

Several countries have issued SPS (sanitary and phyto-

sanitary) notifications against India in past years due to 

high food safety and animal and plant health concerns. As 

a result, groundnut oil exports too many developed and 

developing countries had declined. 
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Country/ 

Organization 

Maximum risk 

level (MPL) in 

ppb 

Reference 

European 

union  04 

Commission Regulation (EC) No 1881/2006, 

Annex, Section 2: Mycotoxins 

USA 
20 

PG Sec. 570.375 Aflatoxin in Peanuts and Peanut 

Products 

Russia 

05 

Technical Regulation of the Customs Union, "On 

Food Safety" (TR TS 021/2011) 

Indonesia  

15 

Regulation of the Ministry of Agriculture of the 

Republic of Indonesia Number 

53/Permentan/KR.040/12/2018 Concerning the 

Safety and Quality of Plant Origin Foods  

Codex 

Alimentarius 

commision  

15 

General Standard for Contaminants and Toxins in 

Food and Feed, 2019 Version CXS 193-1995 (see 

page 13) 

India 

15 

Draft Food Safety and Standards (Contaminants, 

Toxins and Residues) Amendment Regulations, 

2018  

 

Acceptance of maximum risk levels for total 
aflatoxin contamination by various 

countries and organizations 
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Solution 

Adopting good varieties and good agricultural 

practices (GAPs) alone can help reduce aflatoxin levels 

to 20 ppb. Breeding efforts have focused on shortening 

groundnut maturity periods to avoid end-of-season 

drought, with an emphasis on identifying short-duration 

farmer preferred lines with Aspergillus resistance or 

tolerance. Among the recommended practices at the 

production stage, lime applications alone can reduce 

aflatoxin contamination by 72%, while farm yard 

manure applications reduce aflatoxins by 42% under 

field conditions. Especially in combination, aflatoxin 

contamination can be reduced by up to 84%. Harvesting 

at the appropriate stage, using the proper drying method, 

reducing kernel moisture to 8%, and so on significantly 

reduce the accumulation of aflatoxin. To reduce aflatoxin, 

the Directorate of Groundnut Research, Junagardh, Gujrat 

recommends measures such as crop rotation with onion or 

garlic, selection of short and medium-term varieties, 

advanced sowing, supplemental irrigation at the end of the 

season, and so on. 
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IMPACT OF SOIL PROPERTIES ON 
PERSISTENCE OF HERBICIDES IN SOIL 

 Use of herbicides in modern agriculture is 

increasing due to scarcity of labour, options in time 

of application of herbicides and reliable control of 

weeds. But their excessive and repetitive use may 

lead to phyto-toxicity in crops, residual effect on 

succeeding crops and health hazards to human and 

livestock populations, due to accumulation of 

residues in soil, crop produce and groundwater. 

Therefore, there is a need to monitor herbicide 

residues in crop produce to assess build-up, bio-

magnification and bio-accumulation to avoid their 

adverse effects. 

Bhawna Babal 
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Fate of Herbicides In Soil  

 When a herbicide is applied to a soil, a number of processes 

immediately start to remove it. Its persistence, however, depends 

upon soil properties and climatic conditions. Among soil 

properties, pH, temperature, moisture, organic carbon content, 

microbes and texture play major role in degrading herbicides. 

 Singh and Kulshreshta (2006) found the persistence of 

triasulfuron to be lower with increase in acidity of soil. Brar 

et al. (2006) reported higher persistence in sandy loam soil of 

Hisar having pH 8.1 as compared to acid clay loam soil of 

Palampur (pH 5.1). They also reported that the persistence of 

herbicide applied to sandy loam soil decreased with increase in 

temperature from 15 to 35ºC. Higher moisture in soil has been 

reported to decrease the degradation of pendimethalin and 

oxyfluorfen in sandy loam soil of Chile.  
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Fuscaldo et al. (2016) identified soil organic matter as a 

major contributor to persistence of herbicide as compared to 

other properties of soil. Kulshreshta and Singh (2002) 

evaluated the role of soil microbes in degradation of 

pendimethalin under both aerobic and anaerobic conditions. 

They found relatively higher degradation by microbes (t
1/2

: 33.4 

days) under anaerobic conditions as compared to aerobic 

conditions (t
1/2

: 52.2 days). Under sterilized conditions, the 

degradation of pendimethalin becomes slower under aerobic 

conditions than anaerobic. Half-life of terbuthylazine found to 

decrease with increase in moisture to a certain level in mineral 

(50% of field capacity) as well as in organic soil (80% of field 

capacity). In both the soils, the persistence decreased with 

increase in temperature. Priya et al. (2007) studied the 

persistence of fluchloralin in soils collected from different 

locations from Tamil Nadu, varying in texture, organic carbon 

content, pH and CEC, and reported that persistence of the 

molecule increased with increase in fineness of texture, 

decrease in pH and increase in CEC of soil. An extensive 

incubation was conducted by Long et al. (2014) in China 

involving different soils, temperature conditions, moisture 

regimes, microbe and variable amount of applied herbicide. 

They concluded that persistence of herbicide is largely 

governed by microbes followed by temperature, moisture, 

organic carbon and the amount of applied herbicide.  
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 Freundlich and Langmuir adsorption isotherms found to 

describe the adsorption and desorption behaviour of pretilachlor 

in different textured soils (Kaur et al., 2016). They reported 

adsorption in the order of clay loam>sandy loam>loamy sand 

while it was reversed in case of desorption. Some of the 

herbicides have also been reported to leach under irrigation 

or higher intensity rainfall just after the application of the 

herbicide (Sondhia, 2009). Heavier soil (clay loam) found to 

transmit metsulfuron to a deeper depth in the soil profile as 

compared to light textured soil (sandy loam) owing to better 

aggregation and consequently resulted in retention of applied 

herbicide for a longer period.   

Conclusions 

Degradation of herbicides is a complex process governed by 

characteristics of herbicide, properties of soil and climatic 

conditions. Therefore, very difficult to assess the influence of any 

single factor in isolation. Among soil properties, persistence is 

mainly influenced by texture, moisture, temperature, pH, organic 

carbon and microbes. All these properties are inter-related, hence 

contribution in degradation is difficult to quantify under field 

conditions. Persistence of herbicides decreases with increase in 

acidity of the soil particularly at pH <6.0. Degradation increases 

with temperature. Higher soil moisture favours more degradation 

depending upon the nature of herbicide. Microbes play a 

significant role in degradation of herbicide and anaerobic 

microbes are more efficient. Location-specific studies need to be 

carried out to assess herbicide persistence in soils. 
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A medicinal plant is any plant which in one or more 

of its organs contain substances that can be used for 

therapeutic purposes or which are precursors for 

synthesis of useful drugs. The use of herbal medicinal 

products and supplements has increased tremendously 

over the past three decades. Near about 80% of people 

worldwide relying on these for some part of primary 

healthcare. Medicinal plants comprise around 45,000 

plant species in India, out of which only 2000 species 

appear in literature and 500 species are commonly used 

in indigenous system. A large number of rural 

populations depend on medicinal plants for their 

livelihood as well as for treating various illnesses. 
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Important Medicinal Plants And Their 
Health Benefits 

Neem (Azadirachta 

indica) 1 

Kalmegh (Andrographis 

paniculata 
5 

Tulsi  

(Ocimum sanctum) 2 

Sarpagandha  

(Rauwolfia serpentine) 
6 

Mint/Pudina ( 
Mentha piperita) 3 

Giloy  
(Tinospora cordifolia) 

7 

Shatavari (Asparagus 

racemosus) 
4 

Aloe vera  
(Aloe barbadensis) 8 
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Dental health: Neem can fight against the buildup 

of plaque on teeth and also prevents gingivitis. 

Skin health:  Neem oil help to treat acne and other 

skin conditions due to its anti-inflammatory and 

antibacterial properties. 

Stomach ulcers: Neem bark extract can partially 

block the secretion of stomach acid and helps reduce 

stomach ulcers. 

Dandruff: Neem oil can reduce dandruff problem 

such as redness, itching and flaking 

Chronic fever: Giloy increases the count of blood 

platelets and alleviates symptoms of chronic fever, 

dengue as well as malaria. 

Diabetes: It can lower the level of blood sugar and 

lipids. 

Arthritis: Giloy contains anti-inflammatory as well 

anti arthritic properties. 

Eye disorders: Boost clarity. 

Neem  (Azadirachta indica) 

Giloy (Tinospora cordifolia) 

April, 2022/ Issue-24/Page |46 Timesofagriculture.in 



 

March, 2022/ Issue-23/Page | 47 

 

Eye health: Lutein is a powerful antioxidant extracted 

from tulsi which is very important to cure eye diseases. 

Kidney health: Tulsi herbal formulations help to 

decrease uric acid levels in the body which helps to 

avoid kidney stones related problems. 

Asthma: Tulsi is perfect immunomodulating agent and 

thus it helps in preventing asthamatic symptoms. The 

juice and decoction from Tulsi are beneficial for 

treating seasonal flu, influenza, coughing. 

Cancer: Due to presence of many phytochemials in 

Tulsi such as Eugenol,  elemene, Germacrene D etc., 

these can protect human from skin, lung, oral and liver 

cancer. 

Anti-inflammatory: Racemofuran which is found in 

shatavari has significant anti-inflammatory 

capabilities. 

Coughing: Shatavari root extract is used to relive 

coughs. 

Diuretic:  It helps our body get rid of excess fluid. 

Excellent for treating congestive heart failure. 

Tulsi (Ocimum sanctum) 

Shatavari (Asparagus racemosus) 
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Digestive issues: Peppermint oil can help relax the 

digestive system, reduce irritable bowel syndrome. 

Blood pressure: Peppermint contains menthol which 

can lower blood pressure and reduces hypertension. 

Cold and allergies: It helps to get relief from stuffy 

nose caused by cold or allergies. Mint contains 

rosmarinic acid which reduces runny nose, itchy eyes 

and asthma. 

Gastrointestinal Tract Infections: It is beneficial in 

managing diarrhea and symptoms arising due to 

bacterial infections. 

Throat infections: Treat tonsillitis and tuberculosis. 

It has been also used to treat pneumonia and 

bronchitis. 

HIV: Inhibits replication of HIV1 and improves white 

blood cells count. 

Liver health:  Effective against liver toxicity, helpful 

for treatment of fatty liver, reduce risk of gallstone. 

Filaria: Kalmegh extracts is effective in the treatment 

of filarial in which there is an obstruction of lymph 

channels leading to elephantiasis. 

Mint ( Mentha piperita) 

Kalmegh (Andrographis paniculata) 
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Insomnia: Sarpagandha’s sleep inducing properties help to 

calm the nervous system and promote restful sleep. 

High blood pressure: The powder derived from Sarpagandga 

roots is an excellent natural remedy for high blood pressure. 

Brain health: Sarpagandha is beneficial for treatment of 

anxiety symptoms. It is widely used in the treatment of 

schizophrenia. 

Wound healing: The leaves of this plant are used in herval 

pastes for the treatment of snake bites and wounds. 

Wound healing: It is an effective topical treatment of first 

and second degree burns. It also helps preventing redness, 

itching and infections. 

Constipation: Helps to treat constipation. The key 

compound responsible for this effect is called aloin or 

barbaloin. 

Skin health: Aloe vera helps the skin to retain moisture and 

improves skin integrity. Aloevera can also slow aging of the 

skin by improving skin elasticity. 

Sarpagandha (Rauwolfia serpentine) 

Aloe vera (Aloe barbadensis) 

Conclusion 

As herbs are natural products, they are free from side effects. They 

are comparatively safe, ecofriendly and locally available. Traditionally 

there is lot of herbs used for the ailments related to different seasons. 

There is a need to promote them to save the human lives. 
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ano fertilizers are the 

important tools in 

agriculture to improve crop 

growth, yield and quality 

parameters with increase nutrient use 

efficiency, reduce wastage of 

fertilizers and cost of cultivation. 

Nano-fertilizers are very effective for 

precise nutrient management in 

precision agriculture with matching 

the crop growth stage for nutrient and 

may provide nutrient throughout the 

crop growth 

period. 

Nano-

fertilizers increase crop growth up to 

optimum concentrations further 

increase in concentration may inhibit 

the crop growth due to the toxicity of 

nutrient. Nano-fertilizers provide 

more surface area for different 

metabolic reactions in the plant which 

increase rate of photosynthesis and 

produce more dry matter and yield of 

the crop. It is also prevent plant from 

different biotic and abiotic stress.  

What is nano fertilizer? 

Nano-fertilizers “Nano fertilizers 

are synthesized or modified form of 

traditional fertilizers, fertilizers bulk 

materials or extracted from different 

vegetative or reproductive parts of the 

plant by different chemical, physical, 

mechanical or biological methods 

with the help of nanotechnology used 

to improve soil fertility, productivity 

and quality of agricultural produces. 

Nanoparticles can made from fully 

bulk materials. At nano scale physical 

and chemical properties are differ 

than bulk material. Rock phosphate 

if use as nano form it may increase 

availability of phosphorus to the 

plant because direct application of 

rock phosphate nano particles on the 

crop may prevent fixation in the soil 

similarly there is no silicic acid, iron 

and calcium for fixation of the 

phosphorus hence it increase 

phosphorus availability to the crop 

plants. 

Important properties of nano 

fertilizer 

1. The nano-fertilizers have higher 

surface area it is mainly due to 

very less size of particles    which 

provide more site to facilitate 

different metabolic process in the 

plant system result production of 

more photosynthets. They have 

high solubility in different solvent 

such as water. Particles size of 

nano-fertilizers is less than 100 nm 

which facilitates more penetration 

of nano particles in to the plant 

from applied surface such as soil 

or leaves. 

2. They have large surface area and 

particle size less than the pore size 

of root and leaves of the plant 

which can increase penetration 

into the plant from applied surface 

and improve uptake and nutrient 

use efficiency of the nano 

fertilizer. 

3. Fertilizers encapsulated in nano-

particles will increase availability 

and uptake of nutrient to the crop 

plants. 

4. Zeolite based nano-fertilizers are 

capable to release nutrient slowly 

N 
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IMPORTANCE OF NANO FERTILIZER 
IN CROP PRODUCTION 

Fig: Nano phos, IFFCO nano nitrogen 

and nano NPK 
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to the crop plant which increase 

availability of nutrient to the crop 

though out the growth period.   

5. Main reason for high interest in 

fertilizers is mainly their 

penetration capacity, size and very 

higher surface area which is 

usually differ from the same 

material found in bulk form.   

Types of nano-fertilizer 

1. Nitrogen nano-fertilizer 

To overcome the problems 

associated with the nitrogen leaching 

during fertilization, different 

approaches such as polyolefin resin-

coated urea, neem coated urea, 

sulphur coated urea were taken to 

control the N release. However, slow-

releasing fertilizers are often 

expensive and the release of N is slow 

at the time of high nitrogen. N loss 

can also be reduced using cation 

exchanger as additives in fertilizer to 

control NH4
+ release. The retention 

and timely release of needed nutrients 

by zeolite improves overall crop 

yield. Clinoptilolite zeolite (CZ), a 

porous mineral with high cation 

exchange capacity (CEC, up to 300 

cmol (p+) kg-1) and with great affinity 

for NH4
+ , has been used to reduce 

NH3 emission from farm manure and 

to eliminate NH3 toxicity to plants. 

2. Phosphatic nano-fertilizer 

 Phosphatic fertilizers are mainly 

manufactured from rock phosphate 

ores. In India, out of 260 million 

tonnes (MT) of recoverable reserves 

of rock phosphate approximately 20 

Mt only have been estimated to be of 

high grade which are being mined by 

different government agencies for 

commercial purposes. The depletion 

of high grade phosphate ores has 

brought about a search for suitable 

economically viable technique/ 

process for beneficiating available 

low grade phosphate reserves. In 

view of this, rock phosphate (HGRP3 

and Stone 3) nano particle was 

prepared by grinding it in a high 

energy ball mill. 

3. Potassic nano-fertilizer 

 The slow and steady release of K 

from nano-zeolite and gave the reason 

that it may be due to the ion 

exchangeability of the zeolites with 

selected nutrient cations, zeolites can 

become an excellent plant growth 

medium for supplying plant roots 

with additional vital nutrient cations 

and anions. Zeolite can be 

“recharged” by the addition of more 

dissolved nutrients. Their selectivity 

of ion exchange on zeolite was 

determined in an order of K+ > NH4 + 

> Na+ > Ca2
+ > Mg2

+. 

4. Secondary nutrients nano-

fertilizer 

 Green house experiments were 

conducted to evaluate the effect of 

MgO nano particles spray on maize 

plant (Zea mays L.) in three 

phosphorus (P) deficient benchmark 

soils of India. Application of MgO 

nano particles spray enhanced the 

enzymatic activities like root phytase 

and phosphatase particularly in P 

deficient situation. With the 

application of both P doses and MgO 

nano particles spray increased the 

different growth parameters of plants 

like root length, root volume, dry 

weight of shoot and root etc. 

irrespective of soils. 

5. Micronutrients nano-fertilizer 

 Zinc oxide nanoparticles were 

shown to enter the root tissue of 

ryegrass and improved the 

germination. 

Advantages of nano-fertilizers 

over traditional fertilizers 

1. Nano fertilizers are advantageous 

over conventional fertilizers as 

they increase soil    fertility yield 

and quality parameters of the crop. 

2. They are nontoxic and less 

harmful to environment and 

humans. 

3. They minimize cost and maximize 

profit. 

4. Nano particles increase nutrients 

use efficiency and minimizing the 

costs of environment protection. 

5. Improvement in the nutritional 

content of crops and the quality of 

the taste. 

6. Optimum use of iron and increase 

protein content in the grain of the 

wheat. 

7. Enhance plants growth by 

resisting diseases and improving 

stability of the plants by anti-   

bending and deeper rooting of 

crops. 

8. Also suggested that balanced 

fertilization to the crop plant may 

be achieved through 

nanotechnology. 

 Conclusion 

Application of different nano-

fertilizers have greater role in 

enhancing crop production this will 

reduce the cost of fertilizer for crop 

production and also minimize the 

pollution hazard. The application of 

nano-fertilizers in agriculture should 

have a greater concern to society. 

Fertilizer nutrient use efficiency in 

crop production can be enhanced with 

effective use of nano-fertilizers. Nano 

fertilizers improve crop growth and 

yield up to optimum applied doses 

and concentration but they also have 

inhibitory effect on crop plant if 

concentration is more than the 

optimum which result reduces growth 

and yield of the crop. 

 

***** 
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n order to promote judicious use 

of chemical fertilizers, 

Government is advocating soil 

test based balanced and 

Integrated Nutrient Management 

(INM) through conjunctive use of 

both inorganic and organic sources of 

plant nutrients like Farm Yard 

Manure (FYM), compost, bio-

fertilizers and green manuring. 

The Government has launched 

the “National Project on 

Management of Soil Health & 

Fertility” during 2008-09 to promote 

soil test based judicious use of 

fertilizers for improving soil health 

and its productivity.  

The scheme includes setting up 

of new Static/Mobile Soil Testing 

Laboratories, strengthening of 

existing soil testing laboratories, 

training of soil testing laboratory 

staff/extension officers/ farmers, field 

demonstrations on balanced use of 

fertilizers, promoting use of organic 

manure, soil amendments and 

micronutrients 

Introduction 

We all know that health of soil 

is equally important as health of any 

person. It is more applicable when it 

comes to 'farming'. But, it is observed 

that now a day, 'health of soil' doesn't 

get enough attention. People care 

more about only 'cash crops and 

increasing quantity of the crop'. As a 

result of this, soil becomes 

unproductive. Awareness about 'soil 

health' should be increased to avoid 

this. 

Soil testing 

 Soil testing is the chemical analysis 

that provides a guideline for 

addition of amendments or 

fertilizer to soils. 

 The primary advantage of soil 

testing is determining the nutrients 

status of the soil before the crop is 

planted as compared to the plant 

analysis. 
 

Objectives of Soil testing 

 Soil fertility evaluation for making 

fertilizer recommendation. 

 Prediction of likely crop response 

to applied nutrient. 

 Classification of soil into different 

fertility groups for preparing soil 

fertility maps of a given area. 

 Assessment of the type and degree 

of soil related problems like 

salinity, sodicity, acidity etc., and 

suggesting appropriate reclamation 

/ amelioration measures. 

Steps involved in soil analysis 

i. Sampling. 

ii. Preparation of samples. 

iii. Analytical procedure. 

iv. Calibration and interpretation 

of the results. 

v. Fertilizer recommendation. 

1. Sampling 

Soil sampling is perhaps the most 

vital step for any analysis. Because a 

very small fraction of the huge soil 

mass of a field is used for analysis and 

converted in hectare basis. So it 

becomes extremely important to get a 

truly representative soil sample from 

the field. 

2. Preparation of sample 

Drying, grinding and sieving 

according to the need of analytical 

procedure 

3. Analytical procedure 

A suitable method is one which 

satisfies the following three criteria: 

1. It should be fairly rapid so that the 

test results can be obtained in a 

reasonably short period. 

2. It should give accurate and 

reproducible results of a given 

Samples with least interferences 

during estimation. 

3. It should have high predictability 

i.e., a significant relationship of 

test values with the crop 

performance. 

Why do we need 'Soil Testing? 

Soil is an important matter for 

cultivation of any type of crop. Soil 

supplies many necessary nutrients 

required for healthy growth of a crop. 

The yield is largely dependent on the 

soil in which the crop grows. So, 

before cultivation, it is very important 

to check the soil for its nutrients. By 

checking the soil you will know 

whether the soil is having enough 

amount of nutrients or not. If any 

nutrient is less or more amount, 

necessary measures can be taken. 

In short following are the benefits of 

'soil testing':  

 Soil testing encourages plant 

growth by providing the best 

fertilizer recommendations.  

 It diagnoses whether there is too 

little or too much of a nutrient.  

 Soil testing promotes 

environmental quality.  

 It also saves money that might 

otherwise be spent on unneeded 

fertilizer. 

I 

FOR JUDICIOUS USE OF FERTILIZERS 
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When and How to take a 

sample of a soil? 

Soil sample must be taken at the 

right time and in the right way as 

described here: 

 Before planting anything in the 

field and after you take out the 

crop. 

 Before application of any organic 

or chemical fertilizers. 

 Three months after application of 

any organic or chemical fertilizers. 

Do not take soil sample from 

the following  areas: 

 Where cattle graze 

 Under a tree  

 Garbage area 

Only 0.5 kg soil is required for 

soil testing. Following is the correct 

procedure to collect soil for soil 

sample'. 

Procedure 

1. For soil testing', soil is taken from 

15 different places. 

2. Dig a 'V' shape pit in the ground 

which is 15 cm deep. Take soil 

sample (2 to 3 cm thick) from one 

side of it. 

3. Follow the same procedure to take 

samples from 15 different places.  

4. Clean the samples by removing 

any garbage if present in the soil. 

5. Mix all the samples very well 

(Make 4 equal parts of the mixed 

sample. Then mix two diagonally 

opposite parts with each other. 

Repeat the procedure for 4/5 

times)  

6. Take 0.5 kg of the sample for 'soil 

testing'. 

7. After the sampling procedure 

analyze the sample like estimation 

of Soil pH , OC , Macro and Micro 

nutrient. 

Plants need 16 essential nutrients 

for healthy growth and development. 
Necessary nutrients for crop growth: 

Primary nutrients: 

Nitrogen (N), Phosphorus (P), 

Potassium (K)  

Secondary nutrients: 

Calcium (Ca), Magnesium (Mg), 

Sulphur (S) 

Micro nutrients: 

Iron (I), boron (B), zinc (Zn), copper 

(Cu), molybdenum (Mo), chlorine 

(CI), maganese (Mn) 

Nutrients from air water : 

Carbon (C), hydrogen (H) and 

Oxygen (O) 

Apart from above nutrients, 

there are some other parameters 

which also affect plant growth. These 

parameters are: soil pH, soil EC 

(Electrical Conductivity) and soil OC 

(Organic Carbon). To judge the 

health of soil. 

Soil fertility evaluation 

Know the nutrient supplying 

power of soil to the crop. 

Advantage of fertility 

evaluation 

 It helps in maintenance and 

improving soil productivity. 

 Soil fertility evaluation is the key 

for adequate and balanced 

fertilization in crop production. 

Balance nutrient supply/ 

Balanced fertilization: 

It refers to the application of 

essential plant nutrients in right 

amounts and proportions using 

correct methods and time of 

application suited for specific soil-

crop climatic situations. 

Techniques are commonly 

employed to assess the soil 

fertility are: 

1. Soil testing. 

2. Analysis of tissues from plant 

growing on the soil. 

3. Biological tests in which the 

growth of higher plants or certain 

micro-organisms is used as a 

measure of soil fertility. 

4. Nutrient deficiency symptoms of 

plant. 

****** 
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irds are economically 

important as both biological 

control agents and pests in 

agriculture, but the presence of birds 

in agro ecosystem is often regarded as 

an economically significant threat to 

crops. However, the net effects of 

birds in agro ecosystems are neutral 

i.e. the more they harm, the more they 

benefit. Consumption of insect pests 

by birds is beneficial to farmers and 

plays an important role in IPM and 

reduces overall health, economic and 

environmental risks. There are 10,700 

species of birds and many birds have 

at least a partially insectivorous diet, 

and insects are an important source of 

protein. The world’s insectivorous 

birds can consume 400-

500 million metric tons of prey per 

year. While some birds primarily rely 

on plant diets, such as seeds, fruits, 

and nectar, others feed as carnivorous 

on animal prey, or as omnivorous on 

a mixed diet of plant / animal matter. 

Birds as bio-control agents 

Insectivorous birds (Table 1) 

can fit well in biological control of 

insects. For example, the first known 

successful importation of a bird 

occurred in 1762 when the mynah 

bird (Acridotheres tristis) was 

introduced from India to Mauritius to 

control the red locust (Nomadocris 

septemfasciata). Other early 

introductions of birds include the 

importation of the English or 

house sparrows (Passer 

domesticus L.) and the European 

starling (Sturnus vulgaris L.) 

 

…? 
Pratiksha 

B.Sc. (Ag.) 

Tilka Manjhi Agriculture College 

(Birsa Agricultural University), 

Godda, Jharkhand Table 1. Important families of insectivorous birds 

S. 

No. 

Family Food preference 

1 Alaudidae Mainly seeds, some insects 

2 Anatidae Chiefly vegetarian, but ducklings feed on 

insects 

3 Apodidae Insects 

4 Certhiidae Exclusively insectivorous 

5 Cuculidae Chiefly insectivorous (hairy caterpillars) 

6 Falconidae Insects, mice and small birds 

7 Fringillidae Some mainly insectivorous 

8 Gaviidae Mostly fish, also some insects and other 

invertebrates 

9 Tetraonidae Browsers, buds, foliage, berries, some insects 

10 Phasianidae Chiefly vegetarian, grain and weed seeds; 

some insects 

11 Gruidae Omnivorous; insects and small vertebrates, 

grain, fruits 

12 Hirundinidae Exclusively insectivorous 

13 Icteridae Omnivorous, predominantly insectivorous 

14 Laniidae Small mammals, birds and large insects 

15 Laridae Omnivorous; insects in fields 

16 Mimidae Mainly insectivores 

17 Paridae Mainly insectivorous 

18 Parulidae Mainly insectivorous 

19 Picidae Mainly insectivorous 

20 Sittidae Mainly insectivorous 

21 Sylviidae Almost entirely insectivorous 

22 Trochilidae Insects, arachnids and nectar form flowers 

23 Troglodytidae Insectivorous, some spider 

24 Turdidae Mainly insectivorous or other invertebrates 

25 Tyrannidae Exclusively insectivorous 

26 Vireonidae Exclusively insectivorous 
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from Europe to the eastern United 

States. The sparrow was introduced in 

1851 to control tree pests in eastern 

U.S. cities; the starling was 

introduced in 1872. Many times, 

these birds played considerable role 

in local suppression of insects in local 

outbreaks, but that large outbreaks 

were beyond the capacity of birds to 

control. Birds can also influence 

insect population indirectly by 

altering the micro environment of 

their prey thus making them more 

susceptible to weather, parasitism and 

possibly disease and by also 

spreading insect viruses. Most 

insectivorous birds are facultative 

feeders utilizing a multitude available 

prey species opportunistically.   

  

Birds as dispersal agents of 
insect pathogens  

Birds help in the spread of 

entomopathogens by eating infected 

insects. It is found that bird droppings 

collected from trees are infective. 

Birds can affect parasitized insects a) 

by direct consumption of adult b) 

indirectly by preferentially selecting 

(or avoiding) parasitized prey as food 

and c) altering prey habitat to make it 

more susceptible to parasitism. Most 

avian predators eat parasitized 

insects. However, the relative 

frequency of parasites in the 

stomach contents of birds is usually 

low in comparison to the frequency 

of other prey or to the density with 

which parasites occur in the field.  

Conclusion  

Estimation of the 

effectiveness of birds in insect 

control is a complex task. It would 

be highly derivable and mutually 

beneficial for entomologists and 

ornithologists to cooperate and 

investigate insect-bird problem 

jointly. Insectivorous birds play an 

important role in the population 

dynamics of many insects, 

especially at low to moderate 

population levels. Birds can act as 

direct mortality agents or can affect 

their prey indirectly through 

influencing insect parasites and 

predators of the prey or by altering the 

micro-environment of the prey. The 

major role of birds is in the 

retardation or prevention of insect 

outbreaks and in suppression of insect 

pest population before they reach 

outbreak levels.  
 

 

 

 

 

*****
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gricultural production 

systems are exposed to 

the vagaries of the 

climate and they often have to 

perform within the boundaries 

laid out by the climatic 

conditions prevailing in that 

region. Often the land use and crop 

production systems are drawn based 

on long term climatic conditions of 

the given region and hence perform at 

optimum level under average climatic 

conditions. However, the weather 

being variable from season to season 

these crop production systems often 

experience severe weather extremes 

that stress the plant system 

functioning. However, plants have 

some resilience mechanism and 

adjust to meet such stress conditions 

successfully, if they are of short 

duration in nature. Extreme weather 

conditions like High or low 

temperatures, or water logging or 

water stress (long period drought) 

conditions beyond the threshold 

values of a given crop can lead to a 

sharp drop in its productivity and at 

times to the mortality of such plants.. 

Over the past few decades, climate 

change has emerged as an issue of 

global concern. With increased levels 

of carbon dioxide and other 

greenhouse gases, a perceptible 

increase in day and night 

temperatures and increased climatic 

variability on a sustained basis is 

playing havoc with the agricultural 

production systems and livelihoods of 

people across the globe. The climate 

change impacts are also being felt in 

the Indian sub-continent. Since 1950, 

there has been a substantial increase 

in the number of heat waves 

worldwide and also, the heat waves 

have become longer in duration. In 

the past several years, the global area 

hit by extremely unusual hot summer 

temperatures has increased fifty -

folds. Assessing the predicted climate 

change scenarios and their impact on 

the Indian agriculture, it was 

predicted the area averaged surface 

warming over the Indian sub-

continent to increase by 3.5 °C to 5.5 

°C by 2080, with increased warming 

in the winter season, compared to 

summer season. The rise in 

surface temperatures is predicted 

to be more in North Indian region 

(3 °C by 2050). 

Heat wave is defined as the 

period/ conditions over a prolonged 

period when the “departure of 

maximum temperature from normal 

is +4 0C to +5 0C or more for the 

regions where the normal maximum 

temperature is more than 40 0C and 

departure of maximum temperature 

from normal is +5 0C to +6 0C for 

regions where the normal maximum 

temperature is 40 0C or less” (Heat 

A 
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The rise in surface 
temperatures is predicted to 
be more in North Indian region 
(3 °C by 2050). 
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Wave is declared only when the 

maximum temperature of a station 

reaches at least 40 0C for plains and at 

least 30 0C for Hilly regions). When 

actual maximum temperature remains 

45 0C or more irrespective of normal 

maximum temperature, heat wave is 

declared. When the “departure of 

maximum temperature from normal 

is +6 0C or more for the regions were 

the normal maximum temperature is 

more than 40 0C and +7 0C or more 

for regions were the normal 

maximum temperature is 40 0C or 

less”, it is defined as a severe heat 

wave condition. 

Climatology of heat waves 

The high temperature start 

building over central India in April 

and spreads northwards during May. 

Due to South west monsoon onset 

during June, high temperatures are 

mostly seen over northwest India. 

Month of May experiences maximum 

number of Heat wave days along with 

maximum spatial coverage. 

Maximum heat wave events during 

summer season are seen over 

northwest and plains of north India 

and also over eastern and central 

India. Number of heat wave days 

ranges from 1-2 weeks and severe 

heat wave days upto 1 week over heat 

core zone of the country. 

Causes of heat waves 

A heat wave is formed due to 

static high pressure at upper 

atmosphere. This generates hot mass 

of air and traps more heat due to 

reduction in convection currents. This 

air mass accumulated heat and 

humidity causing abnormally high 

temperatures. 

Other factors for heat waves 

are 

Transportation/ prevalence of 

hot dry air over a region. Absence of 

moisture in the upper atmosphere. 

The sky should be practically 

cloudless. Large amplitude anti 

cyclonic flow over the area. 

Monitoring of heat waves 

Heat wave is monitored with 

Surface observatories, upper air 

observations and satellite 

observations. Climatology of 

maximum temperature is prepared for 

period 1981-2010. Climatology on 

actual temperature and its departure 

from normal, IMD declares heat wave 

over the region as per criteria of Heat 

Waves. 

 

IMD: (Three tier heat wave 

forecasting) 

Level Responsibility 

NWFC 

(National) 

Met subdivisions 

forecasting and 

warning guidelines 

development work. 

RMC 

(Regional) 

(06) 

District wise fore-

casting/warning, 

other forecasts. 

MC 

(Local) 

(21) 

District wise fore-

casting/warning, 

other forecasts. 

Warning dissemination 

mechanism 

 Email to Ministries of Home 

Affairs, health, National, State& 

District Disaster Management 

Authorities, Chief Secretaries/ 

Health Secretaries of states, 

Health Officers at states & 

districts, Indian railway, Road 

transport etc. 

 Social Media: Facebook 

(www.facebook.com/India.Meteo

rological.Department) & Twitter 

handles of IMD (@ Indiametdept) 

and NDMA and Whats app 

groups. 

 Electronic and print media 

warnings are disseminated. 

 National and regional IMD 

websites 

https://mausam.imd.gov.in. 

 Multi-media messages every 

Thursday (www. youtube. com/ 

channel/ UC qxTReoq 07U VA 

Rm 87cuyQw). 

 

 

****** 
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addy fields are a source of the 

GHGs carbon dioxide (CO2), 

methane (CH4) and nitrous 

oxide (N2O). The extent of GHG 

emissions depends on how the land is 

used, crop rotation with the rice, soil 

microorganisms, soil physical, 

chemical and biological properties 

and climate. The management of rice 

paddy fields influences the amount of 

CH4 and N2O emitted. When fields 

are flooded, anaerobic (no oxygen) 

soil conditions produce CH4. N2O can 

be produced by soil microbes in both 

aerobic (oxygenated) and anaerobic 

conditions and emissions are largely 

dependent on nitrogen inputs (e.g. 

fertilizers). Typically, N2O emissions 

are low in permanently flooded fields 

but CH4 emissions are high, and there 

is a trade-off between them, 

depending on rice paddy water-

management and nutrient 

management practices. 

On the basis of mass, methane 

is the major contributor to climate 

change, is the next to carbon dioxide 

and the global warming potential 

(GWP) of CH4 is 25 times that of CO2 

on a 100-year horizon. CH4 

contributes approximately 20% of the 

global warming effect caused by 

human activities (IPCC, 2007). 

Methane levels in the atmosphere 

have more than tripled since 

preindustrial times, accounting for 

around one-fifth of the human 

contribution to greenhouse 

gas driven global warming. 

Methane is produced in the 

strict anaerobic environment 

by obligate anaerobic 

microorganisms either 

through CO2 reduction or 

transmethylation of acetic 

acid. Living plants also 

produce this potent 

greenhouse gas in the aerobic 

conditions. Rice paddies are 

considered to be a major source of 

anthropogenic methane emission and 

responsible for about 15– 20% of the 

annual global efflux.  

According to the International 

Rice Research Institute Statistics, 

world rice harvested area was 

increased by approximately 33% 

from 115.5 Mha in 1961 to 153.3 Mha 

in 2004 and by 2025, it is expected 

that rice agriculture will further 

expand by up to 70%. If CH4 

emission per unit of rice harvested 

area (i.e. emission intensity) remains 

constant, atmospheric CH4 from rice 

fields would have increased with 

expanding rice harvested area over 

this time and would further increase 

with the increasing rice harvested 

area in years to come. Therefore, the 

atmospheric load of CH4 is likely to 

increase from about 300 Mt yr−1 in 

1980, to 750 Mt yr−1 in 2100 globally, 

if no mitigation options are 

employed. 

Mitigation measures to 

reduce the GHGs emission 

from the paddy fields: 

Selection of rice varieties, water 

management, cultivation methods 

and nutrient management are the best 

P 
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options that could be used to reduce 

GHG emission from rice fields. The 

options of GHG mitigation will not 

give a negative effect to rice 

production. 

1. Water management  

Maintaining different water 

regimes will show effect on CH4 and 

N2O emissions from rice fields. 

Intermittent irrigation or alternate 

wetting and drying (AWD) was better 

than the continuous flooding (CF) 

treatment in terms of GHG emission. 

CH4 was produced by methanogenic 

bacteria in the soil exclusively in 

anaerobic conditions that resulted 

from flooding the field. Drainage 

could improve the aeration and 

minimize the production of CH4 in 

the soil. Good drainage in rice fields 

could reduce CH4 emission without 

any decrease in rice yield. 

Intermittent irrigation decreased CH4 

emission to 45% and AWD has the 

potential to reduce CH4 emissions by 

73 % compared with traditional 

flooded rice. Somehow water 

managements show a trade-off 

between CH4 and N2O emission. 

Generally, low N2O emission is found 

during flooded condition. Different 

water regimes in rice fields caused a 

sensitive change in N2O emissions 

due to nitrification and denitrification 

processes. Alternate anaerobic and 

aerobic cycling considerably 

increased N2O emission relative to 

constant aerobic and anaerobic 

conditions.  

 

2. Selection of rice varieties  

During flooded condition, 

CH4 is produced in the anaerobic 

layer of soil and mainly transported to 

the atmosphere through rice plants 

through intercellular air spaces 

(aerenchyma) that connected 

rhizosphere to the atmosphere. Each 

of cultivars has different ability to 

release CH4 based on their 

morphological and physiological 

properties like number of tillers, 

biomass, root exudates released by 

the plants. For example, IR-64 has the 

lowest CH4 emission because it has a 

relatively short growth period, the 

lowest dry matter and number of 

tillers. Rice plants are one of the 

promising 

strategies to 

reduce CH4 

emission from 

rice fields 

through the 

approach of high 

yielding rice 

cultivars with 

low CH4 

emission. High 

yielding rice 

cultivars with 

low CH4 emission will give more 

benefit to the farmers. Adoption of 

GHG mitigation option by the 

farmers depends on the advantages 

for the farmers and the easiness to be 

implemented.  

3. Cultivation methods  

Conventional tillage results in 

higher GHG emissions than zero 

tillage because conventional tillage 

causes higher aeration and then 

results in increasing of N2O emission. 

Moreover, the intensive soil tillage 

resulted in rapid decline of soil C 

content. Conversely, increased soil 

tillage reduces CH4 emissions, 

because CH4-oxidising bacteria are 

negatively affected by soil 

disturbance.  

4. Nutrient management  

Addition of nutrient in a rice field to 

achieve sustainable rice production 

affect GHG emission. Chemical 

fertilizer, i.e., nitrogen fertilizer 

generally stimulates CH4 and N2O 

production in soil due to losses of N 

through nitrification and 

denitrification. Increasing N uptake 

and reducing N losses can be 

achieved using nitrification 

inhibitors. Application of organic 

fertilizers for improving soil fertility 

and enhancing crop productivity 

release CO2, CH4, and N2O through 

processes of priming effect, 

methanogenesis, nitrification, and 

denitrification because easily 

decomposable organic substances 

affect to microbial activity to utilize C 

and N in soil. Steel slag contains 

active iron and it could be used as an 

electron acceptor to decrease 

methanogenic activity and to 

suppress CH4 production.  

Conclusion 

Water management, selection 

of rice cultivars, nutrient 

management (organic-inorganic, 

application of nitrification inhibitor 

and iron supplement) and cultivation 

method are the promising approach to 

achieve sustainable rice production as 

well as to reduce GHG emissions 

from paddy fields. The effectiveness 

of the GHG mitigation options varied. 

 

******
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merging infections are of 

those “zoonotic infections 

which are caused by either 

new etiological agents or previously 

known agents appearing in places or 

species in which the disease was 

previously unknown, but now shows 

an increase in incidence or expansion 

in geographical, host or vector 

range”. For eg. Coronavirus 

(COVID19) appears to have its origin 

in bats, SARS (2003), Swine flu 

(2009), Dengue fever, Hanta virus, 

Zika virus, West Nile virus, Hanta 

virus etc. Approximately, 70% of 

emerging infections in nature are of 

zoonotic origin. The destruction of 

natural environment, globalized trade 

and travel, industrialized food 

production systems and breakdown of 

public health measures have created 

numerous pathways for new 

pathogens to jump between animals 

and humans. So, one health concept is 

extremely important to deal with 

these zoonotic pathogens.  

One health concept is a 

“world-wide strategy for expanding 

interdisciplinary collaborations and 

communications in all aspects of 

health care for humans, animals and 

environment” i.e. means human 

health, animal health and ecosystem 

are inextricably linked together. 

Designing and implementing 

programmes, policies, legislation and 

research in which multiple sectors 

(mainly WHO, OIE and FAO) 

communicate and work together to 

achieve better public health outcomes 

are the main approaches of one 

health. The concept was given by 

“J.H. Steele” which is popularly 

known as the father of “veterinary 

public health”. One health approach 

is particularly relevant in certain areas 

such as control of zoonotic and 

emerging zoonotic diseases, food 

safety and combating antibiotic 

resistance (when bacteria change 

after being exposed to antibiotics and 

become more difficult to treat). 

The approach was first seen 

in India in late 1950 when it helped 

discover the source of Kyasanur 

Forest Disease (KFD), a highly 

dangerous hemorrhagic fever more 

threatening than COVID-19. This 

was the result of working of several 

organizations such as the Virus 

Research Centre (now known as the 

National Institute of Virology), Pune, 

the World Health Organization 

(WHO) and the Bombay Natural 

History Society. 

The emergence of severe 

acute respiratory disease (SARS) in 

early 2003 in China and subsequently 

by the spread of highly pathogenic 

avian influenza (HPAI) H5N1, in 

India and around world, clearly 

recognized the link between human 

and animal health and used one health 

framework to tackle with these 

emerging zoonotic diseases. 

In 2018, Nipah virus outbreak 

in Kerla, one health approach 

efficiently tackle and successfully 

managed the outbreak and confine the 

cases to 23 in number. This success is 

credited to the strong public health 

infrastructure and the political will to 

quickly seek help from a 

multidisciplinary team of national 

and international experts. 

Coronavirus (COVID-19) 

pandemic which started in India in 

January 2020 and now has the second 

highest number of confirmed cases in 

world (after the United States) as of 

17 February 2022, use one health 

approach to tackle with pandemic. 

Different veterinary infrastructure 

and staff are used for coronavirus 

testing in India as veterinarians has 

skills and expertise for RT-PCR test 

which is considered as gold standard 

for coronavirus testing. The institutes 

which are used for coronavirus 

testing includes Guru Angad Dev 

Veterinary and Animal Sciences 

University (GADVASU), Ludhiana, 

Punjab, National research Centre on 

Equines (NRCE), Hisar, Haryana,  

RDDL (Regional Disease 

Diagnostics Laboratory), Jalandhar, 
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Punjab and Maharashtra Animal and 

Fishery Sciences University 

(MAFSU), Nagpur, Maharashtra. 

One health approach is 

important because COVID19 appears 

to have its origin in bats and now the 

disease had also been detected in 

animals in India such as, eight Asiatic 

lions in Hyderabad Zoo, tested 

positive for coronavirus. So, to deal 

with this pandemic and other 

pandemics in future one health 

approach is needed and to be 

strengthen. 

The various components of 

veterinary public health in India by 

which one health framework can be 

strengthen and operationalized and 

which collects epidemiological data 

on various emerging and re-emerging 

diseases in the country includes: 

National Centre for Disease Control 

(NCDC), New Delhi, National 

Institute of High Security Animal 

Disease (NIHSAD), Bhopal, Madhya 

Pradesh, National Institute of 

Veterinary Epidemiology and 

Disease Informatics (NIVEDI), 

Bengaluru, Karnatka, Indian 

Veterinary Research Institute (IVRI), 

Izatnagar, Uttar Pradesh, All India 

Institute of Hygiene and Public 

Health, Kolkata, West Bengal, 

National Institute of Virology, Pune, 

Maharashtra, Haffkine Institute for 

Training, Research and Testing, 

Mumbai, Maharashtra, various 

medical and veterinary colleges and 

universities, professional 

associations/ non-governmental 

organizations such as veterinary 

public health association of India, 

Indian association for veterinary 

public health specialists, association 

for prevention and control of rabies in 

India (APCRI). 

In the end, the frequency with 

which new pathogens are emerging or 

old ones are re-emerging across the 

world are alarm calls for greater 

transparency, cross-country 

collaborations and enhanced national 

infrastructure and capacity for 

integrated One Health science. India 

needs to leap-frog over the systemic 

and institutional barriers that prevent 

an integrated One Health framework 

from being operationalized. The One 

Health framework will help 

government and private institutions, 

across a range of disciplines, in 

collaborating to understand how 

zoonotic diseases can emerge, the 

threats they can pose, and the 

mechanisms by which the emergence 

or spread can be controlled. 

*****
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ndia is the homeland of herbal 

medicine. There are thousands 

of medicinal plants in our 

country. At present, Ayurveda, 

Siddha and Unani doctors rely on 

90% of medicinal plants in villages, 

towns and cities. Medicinal plants 

are also widely used in allopathic and 

homeopathic medicine. Westerners 

are also recognizing the importance 

of medicinal plants as they perceive 

the ill effects of consuming 

chemicals and synthetics in modern 

medicine, cosmetics, and health 

supplements. Different parts i.e. root, 

bark, leaf, flower, seeds are made in 

infusion, juice, crushed and oily form 

and taken as medicine. Changing 

over the generations, valuable 

knowledge about many types of 

plants grown around us are 

depriving. Growing and using 

such medicinal plants in the home 

can provide medical care for minor 

ailments, prevent many minor 

ailments on their own, and reduce the 

financial burdens on the family to 

some extent. Let's learn how useful 

are about some of the available 

plants in our back yards to get out of 

illness. 

Aloe vera 

Aloe vera a bushy growing 

plant has many medicinal properties.  

leaves contain 94 percent of water. 

Grinded Aloe vera leaves can be 

used as an ointment 

on boils 

sores. Pulp 

from aloe vera 

leaves along with 

pinch of salt 

taken for every 

15 days 

enhances 

digestion 

power and also kills or subtle germs. 

Purification of pancreas gland, 

regulates the liver functioning. It 

purifies blood, enhances disease 

resistant power. Chronic sores due to 

burned Injuries  can be healed. 

Useful in treating spleen, liver 

urinary related diseases. 

Basil 

Basil plants can be grown 

easily in pots . Its leaves are coarse 

and have a specific fragrance and 

bitter taste, with 

lots of medicinal 

properties. 

Reduces 

discomfort 

in throat when 

taken along 

with honey. It 

cures cold and cough when two 

spoons of basil juice taken with 

honey. Chewing basil leaves on 

empty stomach everyday increases 

the immunity power. Strengthens the 

heart, causes disease resistant power 

and also works as air purifier and 

avoids insects and germs in its 

presence. 

Mint 

Mint is a shrub 

grown either in 

pots or  entwined 

above soil. 

Stomach 

bloating, pain, 

vomiting 

sensation can be cured with use of 

mint leaves syrup along with pepper 

powderonce in a day. Does 

purification of liver, pancreas glands. 

Reliefs cough, sneeze, and fatigue. 

Mint juice with water gives dental 

care and reduces oral stink. Sunstroke 

can be prevented by drinking 

buttermilk with  mint leaves juice. 

Curry leaves 

Curry leaves 

plant is a perennial 

tree. Though it is 

used for general 

fragrance in 

the diet it has 

a lot high 

medicinal 

properties. 

Chewing ten 

curry leaves a day 

may decrease  obese weight. Curry 

leaves juice along with lemon ans 

sugar cures indigetion. Morning 

sickness vomiting and nausea can be 

relieved with a cup of curry leaves 

juice with two spoons lemon juice a 

spoon sugar. Distance eye problems 

can be reduced with regular use of 

curry leaves. It enhances the healthy 

growth hair.   
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Hibiscus 

Hibiscus 

is a plant can 

be grown 

either  in 

pots, or 

above open 

soil. All parts of the plants Hibiscus 

leaves, flowers, roots  are containing 

high medicinal properties. Irregular 

blood supply of menstruation cycle 

can be cured with daily intake of 

Hibiscus flower juice. Headaches due 

to stress can be minimized with 

hibiscus flower or leaf massage on 

head along with oils. Suffering with 

joints pains and inflammations  can 

be treated with application of 

Hibiscus juice on joints. Glossy hair 

can be obtained with regular use of  

Hibiscus flowers along with boiled 

coconut oil. 

Papaya 

Fruits plant 

can be easily 

and 

generally 

grown back 

yard. High 

fibre content in papaya reduces the 

fat rate in body. Antacids in papaya 

reduces the rate of chances of heart 

attack, regulates the digestive system 

and helps in reducing obescity due to 

less carbohydrates and to more 

vitamins of 'A' and 'C' and increases 

disease resistant power. Regulates 

and maintains blood cholesterol level 

equilibrium and, contributes in 

preventing heart related diseases. 

Moringa 

Moringa 

is an easy 

augmentable 

plant. All 

parts of 

moringa 

are used as vegetable. It is known for 

its medicinal properties along with 

taste. It is rich in iron, calcium, 

vitamins and so can be treated for 

anaemia among adolescent girls and 

pregnant women. Asthma, 

tuberculosis can be treated with 

boiled moringa leaves along with 

pinch of salt.  Urinary leakage among 

diabetic patients can be treated with a 

spoon full of moringa juice taken with 

pinch of rock salt taken two times a 

day. Moringa leaves juice can reduce 

acne and avoids skin problems. 

Moringa leaf juice taken along with 

pinch of salt, pepper powder and 

lemon juice may treat cold, cough and 

fatigue. 

Pomegranate 

Pomegranate 

is a chronic 

tree. Leaves, 

bark, skin on 

fruit have lot of 

medicinal 

properties. Pomegranate acts as a 

natural aspirin. Speeds up blood 

supply. Does purification of 

gastrointestinal tract and relieves 

stomach pain and stomach bloating. 

Menstrual stress and such and pains 

can be treated with pomegranate 

juice. 

Lemon 

Lemon 

belongs to 

sour family 

and can be 

grown in small places. Very high in 

calcium content and  is more use full 

to women attained menaopauce. 

Anti-oxidants and lemonoids present 

in lemon are cancer preventable. 

They destroy  cancer causing tissues. 

Lemon juice with warm water can 

treat indigestion. Lemon juice can be 

used as divine medicine for heartburn 

inflammation, diarrhea. Ageing of 

skin and wrinkles can be prevented to 

some extent by regular uasage of 

lemon juice. Regular usage of lemon 

juice can cure leaking from teeth and 

bad breath. 

Guava 

Most commonly 

grown chronic 

tree grown in 

backyards. Lots 

of medicinal 

properties in 

leaves and fruit. Tooth pain, and gum 

rigidity can be treated with regularly 

gargled three times per day when 5-6 

Fresh guava Leaves boiled in half 

Liter in water. Leaves from available 

oil anti of oxidants actions speed up 

does. With leaves made drugs 

diarrhea, to dysentries good result. 

Brain cells keeps actived with 

carotenoids, isofavonoids, 

polyphenols present in guava fruits. 

 

*****
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edicinal plants and herbs 

contain substances 

known to modern and 

ancient civilizations for their healing 

properties. Until the development of 

Chemistry and, particularly, of the 

synthesis of organic compounds in 

the 19th Century, medicinal plants 

and herbs where the sole source of 

active principles capable of curing 

man's ailments. They continue to be 

important to people that do not have 

access to modern medicines and, 

moreover, modern pharmaceuticals 

rely heavily on the same active 

principles, be they natural or 

synthetic. The active principles differ 

from plant to plant due to their 

biodiversity, i.e. to the plant's genetic 

coding ability to produce them. 

Herbal medicine (also known 

as herbalism) is the study of 

pharmacognosy and the application 

of therapeutic herbs, which forms the 

foundation of traditional medicine. 

Scientific evidence for the safety and 

usefulness of plants used in 21st-

century herbalism is sparse, and 

criteria for purity and dose are often 

lacking. Fungal and bee products, as 

well as minerals, shells, and certain 

animal parts, are widely used in 

herbal therapy. Phytomedicine or 

phytotherapy are other terms for 

herbal medicine. 

With thousands of active 

principles yet to be discovered or 

fully evaluated, it is no wonder that 

biodiversity is a fundamental topic 

on any nature preservation agenda. 

The genetic material of old and new 

herbs and plants is coveted for their 

potential in discovering, combining, 

manipulating and synthesizing new 

medicine. Thus, even if people are 

not aware of it or the pharmaceutical 

industry does not stress the point, 

medicinal plants and herbs continue 

to be the source of proven 

medicaments and of new and 

revolutionary drugs. If the active 

principles of synthetic drugs are so 

important and can be found in many 

plants and herbs, cheaply and easily 

bought at your home market or 

Herbalist, why not use them? If taken 

in the appropriate dose and form, 

they can be as effective as 

pharmaceutical drugs. So, the 

information of form of herbal 

remedies. 

USUAL FORMS OF 

MEDICINAL REMEDIES 

1) Infusions 

Infusions are a simple way of 

extracting the active principles of 

herbs through the action of hot water. 

The preparation of infusions is 

similar to way we prepare tea. This 

method is used to extract the volatile 

components of the dried or green 

aerial parts of herbs and plants like 

flowers and leaves. Infusions may 

use single herbs or a blend and are 
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drunk hot or cold. Certainly this is 

the most common and cheap method 

of extracting the medicinal 

compounds of herbs. 

2) Decoctions 

Roots, barks and fruits being 

thicker and less permeable than the 

aerial parts of medicinal plants, do 

not liberate their active principles by 

simple infusion. It is necessary to 

simmer these parts in boiling water 

in order to extract their medicinal 

constituents. The material should be 

cut or broken into small pieces. In 

order to avoid losing volatile 

constituents, use a lid over the 

simmering pan. After cooling down 

and separating the solid from the 

liquid, decoctions can be taken hot or 

cold.  

3) Tinctures 

Most of the volatile 

components of medicinal plants and 

herbs are soluble in alcohol. By 

immersing dried or fresh parts of 

plants in alcohol, the active 

principles are easily extracted at 

concentrations that exceed those that 

can be achieved by infusion or 

decoction. Highly concentrated 

solutions that will last for one to two 

years are a convenient way to store 

and use medicinal plants 

constituents. Ideally, tinctures should 

be made using pure ethyl alcohol 

distilled from cereals. However, 

since this product is not available to 

the public, good Vodka with 45-35% 

alcohol can be used. The extraction 

is fairly quick. A 50% mixture of 

herbs and alcohol kept in a tightly 

closed jar will hold a tincture ready 

for use at the prescribed dosage. 

Never use methyl alcohol, 

methylated spirits, isopropyl alcohol 

or any other kind of unknown spirit 

to make tinctures.  

4) Syrups 

With some rare exceptions, 

like peppermint which is a familiar 

flavoring agent in tooth paste and 

chewing gum, infused or decocted 

herbs are not palatable, especially for 

children. In order to disguise their 

taste, infusion and decoctions can be 

mixed with honey or unrefined sugar 

from cane. These syrups combine the 

soothing action of these solvents to 

the medicinal properties of the 

infusions and decoctions resulting in 

additional benefits especially for 

treating cough and sore throats.  

5) Infused oils 

Pure vegetable oils like 

sunflower, almond and olive oil are 

easily found at grocery stores. They 

have the property of dissolving the 

active, fat-soluble active principles 

of medicinal plants and herbs. This 

process is called infusion and can be 

carried out at room temperature or 

higher. Infusion is a slower process 

than alcohol extraction but has the 

advantage of resulting in an oil based 

solution of medicinal constituents 

that can easily be used to make 

creams and ointments. Hot infusion 

is recommended for the harder parts 

of the plants while cold infusion is 

more suitable for flowers and leaves.  

6) Essential oils 

Essential oils are the volatile 

oily components of aromatic plants, 

trees and grasses. They are found in 

tiny glands located in the flowers 

(neroli), leaves (eucalyptus), roots 

(calamus), wood (sandal) and resins 

(frankincense). Essential oils are 

extracted by four main methods: 

steam distillation, expression, 

solvent extraction and efleurage. In 

the first method the oil is extracted 

by the action of hot steam and then 

selectively condensed with water 

from which it is separated. In the 

second method the oil is extracted by 

pressure or centrifugation. In the 

third method the oil is dissolved in a 

volatile solvent that when evaporated 

leaves a heavily natural wax 

substance called concrete. When 

separated from the wax, the resulting 

liquid is called an absolute, the most 

concentrated form of aroma 

available. Efleurage is a longer 

process involving the dissolution of 

the oils in animal fat and its 

separation using alcohol. Although 

essential oils main usage is in 

cosmetics and perfumery, many of 

them do have proved therapeutic 

properties.  

7) Ointments 

Ointments are prepared like 

hot infused oils, the difference being 

that herbs are simmered in waxes or 

fats containing no water. After 

separating the simmered herbs by 

squeezing and cooling, the result is a 

solid mixture of the wax or fat with 

the medicinal constituents of the 

plant. Petroleum jelly, soft paraffin 

wax and bees wax are some common 

bases used. Ointments form an oily 

barrier on the surface of injuries and 

carry the active principles to the 

affected area. 

8) Creams 

Creams are mixtures of oils or 

fats with water. Since water and oils 

are not miscible, it is necessary to 

add an emulsifying agent that avoids 

their separation. Creams are 

therefore stable emulsions of oils or 

fats. Medicinal properties are added 

to creams when they use or are made 

with tinctures, infusions, oil 

infusions, essential oils or 

decoctions. Creams are permeable 

allowing the skin to breathe and 

sweat. Their water content and some 

additional hydrophobic agent like 

Glycerin promotes the hydration and 

cooling of the skin.  □
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ung bean (Vigna radiata) 

commonly known as 

moong, green gram, 

golden gram, green bean or mash 

bean, used as nutritive feed and 

fodder has become one of the most 

important commercial crops of arid 

and semi-arid parts of our country. 

Mung bean is an annual herb, adapted 

to poor soils and erratic rains and 

requires low inputs and lesser care. It 

is grown mainly under rainfed 

conditions generally after the first 

monsoon rains in the month of July to 

first week of August in the kharif 

season. However, with the advent of 

irrigation facilities at reasonable cost 

and availability of short-duration 

varieties, mung bean has been 

thoroughly cultivated during summer 

season in the different parts of the 

country. The crop may be sown from 

last week of March to first week of 

April for its cultivation during 

summer seasons. Sowing of crop 

beyond the optimum period may 

reduce the seed size, number of pods 

etc. leading to major losses in terms 

of yield and quality. The non-

traditional regions are also exploited 

for cultivation of mung bean 

especially during rabi, spring and 

summer seasons and remarkable 

development in terms of area and 

production has been observed during 

last 10 to 15 years in the country. It is 

the 3rd most important leguminous 

crop after chickpea and pigeon pea 

cultivated in India. The easy 

digestibility, low flatulence potential 

as compared to other legumes and 

presence of higher folate, iron, amino 

acids, proteins, dietary fibre, 

unsaturated fatty acids, vitamin, 

calcium and phosphorus makes mung 

bean a preferred nutritive food.  

Mung bean is a photo-sensitive 

crop therefore, prolonged or 

shortened vegetative period leads to 

disparity between both vegetative and 

reproductive phases of the crop. 

Immature pods of mung bean are 

collected frequently during the 

reproductive growth at right stage 

while 50% flowering 

stage is preferred for use as 

green manure and fodder. The 

summer crop requires 4-5 irrigations 

depending upon the type of soil and is 

expected to be less challenged by 

weeds and diseases as compared to 

kharif season crop. The yield 

obtained from summer crop is found 

at par or even more compared to that 

of kharif season crop. Heavy rains 

lead to more vegetative growth and 

pest and disease infestation. Several 

pests like stem fly, thrips, aphids, 

whitefly, pod borer complex, pod 

bugs and bruchids are known to infest 

mung bean and lead to severe losses. 

Mung bean is globally cultivated 

on nearly seven-million-hectare areas 

and is mostly limited to Asian 

countries. The total production of the 

crop in India was 2455.37 thousand 

tonnes with an average productivity 

of 516 kg per hectare suggesting that 

India is one of the largest producers 

of mung bean. Rajasthan accounts for 

maximum area and production of 

mung bean in the nation but the yield 

of the crop is comparatively low. 

Increase in area under cultivation has 

been reported over more than twenty 

years in Rajasthan and Madhya 

Pradesh but its cultivation has been 

limited in the states of Andhra 

Pradesh, Bihar, Karnataka and 

Maharashtra during the last two 

decades. Inclination towards 

cultivation of rice and wheat in these 

areas is the major reason for decline 

in the area of mung bean.  In addition 

to its cultivation in India, the crop is 
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also grown in the frost-free regions of 

the world from Asia to Africa, South 

America and Australia as a cash crop. 

Besides being a major export 

commodity, the crop makes the soil 

fertile by adding organic carbon and 

nitrogen thereby improving its 

texture. The varieties having short 

maturity period (55-60 days), bold 

seed, higher yields (> 20 q/ha), 

determinate growth habit, photo-

insensitivity, synchronous maturity 

and resistance towards diseases are 

the most important requisites to attain 

higher and sustainable yields of mung 

bean. Varieties having drooping pods 

with thick coats are more beneficial 

as they are comparatively less 

susceptible to shattering at maturity 

and have lower chances of damage by 

rains. 

Apart from several nutritional 

values, the seeds of mung bean also 

contain good amount of antifungal 

proteins that can be used against 

human and plant pathogens. Mung 

bean seeds possess alkaloids, 

coumarin and phytosterin that support 

the physiological metabolism in 

human beings. Its seeds are also free 

from anti-nutritional factors viz., 

trypsin inhibitor, phytohemagglutins 

and tannins. 

Nutritional benefits  

Mung bean is rich in easily 

digestible protein and also contains 

vitamin A, B1, B2, C niacin, folate, 

iron, calcium and zinc. Mung bean 

also plays an important role in 

improving the intake of iron thus 

increasing hemoglobin in the body. 

The protein rich mung bean grains 

supplement the requirement of 

protein in the cereal based diets of the 

poor. The entire grain possesses one 

or the other nutritional component 

such as embryo is known for rich in 

protein while the cotyledons and seed 

coat are the resources of starch and 

crude fibre. The grain of mung bean 

is consumed as dhal and also in form 

of several value-added products such 

as desserts, snacks, noodles etc. 

Sprouts of the grain are rich source of 

thiamine, niacin and vitamin C and 

can be produced at home throughout 

the year. Its sprouts and splits are very 

nutritious and are used as a 

component of soups, noodles, cake or 

ice cream fillings, it is commonly 

used in the human foods. Its haulm, 

green and dry fodder are used as 

nutritious animal feed. Various 

products fortified with mung bean 

flour are popular in the market and 

moong based ready to eat and ready 

to cook functional food are in great 

demand. Addition of sprouted and or 

roasted flours of mung bean to other 

cereal flours enhances the nutritional 

and sensory features of the products. 

The utilization of mung bean as solo, 

in form of value-added products and 

or its consumption with other cereals 

may assist in the eradication of 

malnutrition. 

The sulphur containing amino 

acids such as methionine and cysteine 

are found in lesser amount in mung 

bean while lysine content is higher 

that makes the best supplement to rice 

providing balanced nutrition in 

human diet. Owing to higher vitamin, 

calcium, iron and phosphorus content 

as compared to other leguminous 

crops, mung bean is a preferred 

nutritive food. Mung bean has also 

been reported to contain several 

phytochemicals viz., steroids, 

triterpenoids, glycosides, flavonoids, 

alkaloids, polyphenols, tannins, 

saponins, daidzin, daizein, ononin, 

formononetin, isoformononetin, 

Component Nutritional 

values 

Component Nutritional 

values 

Energy 340-350 kcal Magnesium 1.0- 1.3 mg 

Carbohydrates 62-65 g Phosphorus 360-365 mg 

Sugars 6-7 g Zinc 2.5-2.7 mg 

Fibre 3.5-4.5 g Vitamin C 3.1 mg 

Fat 1.0-1.5 g Niacin 2.2 mg 

Protein 23-24 g Pantothenic acid 1.9 mg 

Potassium 1.2-1.25 g Glutamic acid 18.3 g 

Sodium 16.7 mg Aspartic acid 13.0 g 

Calcium 130-132 mg Cysteic acid 13.5 g 

Iron 6-7 mg Leucine 7.6 g 

Source: Dahiya et al. (2015) Crit. Rev. Food Sci. Nutr. 55(5):670-688 

Table 1. Nutritional values (per 100 g) of mung bean seed 
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quercetin, kaempferol, myricetin, 

rhamnetin etc. Among vitamins, 

vitamin C constitutes the major 

portion followed by niacin and 

pantothenic acid (Table 1). Mung 

bean is rich source of amino acids, in 

which glutamic acid, aspartic acid 

and cysteic acid are the major 

constituents. It also possesses 

considerable amount of several 

minerals (Table 1).    

Health benefits  

Mung bean has been preferred 

worldwide in the human diet due to 

presence of good amount of protein 

and several other active compounds 

in the grain. The presence of essential 

amino acids and other nutrients fulfill 

the daily requirements of nutrition 

and offers adequate bioavailability to 

the human food. Antifungal, 

antimicrobial and anti-inflammatory 

activities of mung bean provide the 

most important health benefits. Thus, 

the potential nutrient composition 

such as minerals, iron, fibre, 

phytochemicals etc. of mung bean 

make it a food of better health. The 

presence of polyphenols, 

polysaccharides and polypeptides in 

mung bean helps to prevent diseases 

through antioxidant activities. 

Hepatoprotective, anti-

hypertensive, anti-

melanogenesis, anti-

cancer, antidiabetic and 

immunomodulatory activities have 

been observed with mung bean and its 

extracts. Studies revealed its 

importance in the treatment of 

hepatitis, gastritis etc. Hypolipidemic 

and hypoglycemic potentials have 

been reported with mung bean and it 

was observed that fermented mung 

bean has the ability to regulate the 

blood glucose as compared to non-

fermented mung bean in a 

hyperglycemic mouse. Presence of 

higher amylose in the mung bean 

starch attributed to lower glycemic 

index. Mung bean has been reported 

with the potential to detoxify the 

body, reduce swelling, stimulate 

urination etc. The proteins that are 

thrown away during the process of 

preparation of starch may be properly 

utilized in form of animal feed.            

Other uses  

It has also been observed that 

the cereals intercropped with mung 

bean have lesser incidence of pest 

infestation and have higher yield due 

to availability of nitrogen fertilizer. 

Mung bean has been used as a model 

crop for physiological studies and for 

understanding the beginning and 

expansion of adventitious roots. The 

rooting bioassay of this plant has also 

been used to assess the root 

promoting potential of growth 

regulators. Like other leguminous 

crops, mung bean also 

utilizes the 

atmospheric 

nitrogen for biological nitrogen 

fixation with the help of symbiosis 

and provides nitrogen to the 

succeeding cereal crop. Studies 

revealed that the nitrogen content in 

soil increased from 30-35 kg per ha 

with mung bean sown after the 

harvest of wheat crop, that saved 

about 25 per cent nitrogen fertilizer 

for the successive crop. In this way, 

incorporation of mung bean under the 

crop rotation with cereals enhances 

the income, health and soil 

productivity. Besides, these it helps in 

the saving of irrigation water, reduces 

the quantity of chemical fertilizers 

and sustain the yield potential of the 

crops. Various value-added products 

of mung bean including enriched 

flour mix, texturized products, 

cookies, salted split dhal, bread, 

flakes, biscuit, noodles, pasta, 

vermicelli, chips etc. are getting 

attention of consumers due to its high 

protein, high fibre and low glycemic 

contents. 

Summary 

Mung bean serves as a 

sustainable resource of income in arid 

and semi-arid parts of our country and 

also improves the 

health by providing 

balanced 

nutritious 

diet. It has the 

potential to improve 

protein and energy 

malnutrition, increase 

farmers’ incomes and 

maintain the fertility of 

soil. However, continued 

investment and promotion is 

required for sustainable 

production of the crop. Its 

utilization in crop rotation adds 

nutrition to nutrient exhausted soils 

and also enhances the yield of cereals. 

Several post-harvest processing and 

value addition to the grains have 

enhanced the potential utilization of 

mung bean.  
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hortage of micronutrients (Fe, 

Zn, Ca, Iodine, Vitamins, etc.) 

in the energy-rich diet is 

referred to as hidden hunger. India is 

home to over half of the world's 

micronutrient-deficient population. 

Hidden hunger is a silent epidemic in 

developing and poor countries as it 

leads to severe health problems. 

That’s why World Health 

Organization (WHO) and 

Consultative Group on International 

Agricultural Research (CGIAR) are 

doing fight against hidden hunger 

through bio-fortification of staple 

food crops (wheat, rice, potato, 

tapioca, sweet potato, etc.) under 

harvest plus program. To combat 

hidden hunger by increasing dietary 

uptake of essential micronutrients 

some strategies are required such as 

diversification and fortification of 

food material, pharmaceutical 

supplementation, and biofortification 

of food crops.  

Why biofortification of 

potato ? 

Potato is one of the potential 

crops for nutrient enrichment because 

it is one of the staple food and 

vegetable crops of India as well as the 

world. More than half of the world’s 

potatoes are produced in developing 

countries, where micronutrient 

deficiency is rampant. By the nature,  

 

potato is rich in carbohydrates and 

some essential dietary 

microelements. But, the majority of 

the micronutrients are located in the 

potato skin which is not consumed by 

humans. Diversification of food and 

medical supplementation for essential 

micronutrients purely depends on 

financial status, so poor people 

cannot go with them. One of the 

alternate methods of delivering 

micronutrients to the human diet is 

the biofortification of potato plants. It 

is a cost-effective, dependable, and 

long-term means of supplying 

micronutrients to the impoverished. 

What are the approaches?  

Biofortification of potatoes 

can be done either agronomical or 

through genetic improvement 

methods. Agronomical 

biofortification involves two 

methods. One is the application of 

minerals at optimum levels to 

soil/foliage to increase the 

micronutrient concentration in 

the edible portion of the 

potato. Another method is seed 

tuber priming. The 

effectiveness of agronomic 

biofortification is determined by a 

variety of elements, including soil 

properties, environmental conditions, 

and the crop growth stage at which 

fertilizers are given. The genetic 

improvement involves plant 

breeding, transgenic, and reverses 

genetic approaches. These 

approaches provide sustainability 

because they produce self-fortifying 

potato seed tubers. 

Breeding: 

Conventional or modern 

breeding is effective for the 

biofortification of potatoes when 

natural genetic variation is present in 

the crop species. Association 

mappings and QTL analysis play a 

key role in exploring genetic 

variation for the biofortification of 

potatoes. However modern potato 

varieties are having less genetic 

variation due to their common 

ancestors. Though some evidence is 

S 
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there for the availability of genetic 

variation, its application for releasing 

varieties with improved tuber quality 

is very low. This is also influenced by 

ploidy level, the number of 

generations required, genotype-

environment interactions, etc. 

Transgenic: 

This method is employed when 

natural genetic variation for 

micronutrients and vitamins, is absent 

in the available germplasm of potato. 

Among all the methods, extensive 

research was done in transgenics. For 

instance, the overexpression of the 

PDXII gene from Arabidopsis 

thaliana in potato increased vitamin 

B6 accumulation, and overexpression 

of strawberry GalUR gene has been 

used to boost vitamin C (ascorbic 

acid) levels in potatoes. However, the 

adaptation of transgenically 

biofortified crops by the farmers is 

difficult due to the non-receptivity of 

the technology by the political and 

public landscape. Additionally, 

regulatory processes for transgenics 

are both costly and time-taking.  

Reverse genetic approaches 

and genome editing: 

Reverse genetic approaches 

such as virus induced gene silencing 

(VIGS) and genome-editing 

technologies such as CRISPR-Cas9 

and RNAi have emerged as a superior 

strategy over conventional breeding 

for potato biofortification. The 

genome-editing tools have reduced 

the time requirement drastically to 

introduce many important traits in 

several crops. However, till now 

these technologies are limited to 

several experiments on potato 

biofortification, but a dream of their 

utility in the development and 

commercialization of biofortified 

potato is yet to be fulfilled. 

Limitations: 

 Understanding complex biological 

pathways that leads to increased 

micronutrients in potato tubers is 

difficult. 

 Elimination of anti-nutrients 

(trypsin inhibitor, toxic 

glycoalkaloids, lectins, etc.) is a 

difficult task. 

 Linkage drag, when landraces or 

wild forms are used in gene 

introgression program. 

 High heterozygosity and 

polyploidy nature of potato 

making its breeding difficult for 

biofortification. 

 Conventional breeding requires 

several generations/years for 

improving a single trait. 

 Biosafety and ethical issues that 

arise when developing and release 

of biofortified transgenic 

potatoesl. 

Conclusion 

Potato biofortification demands 

collaborative research among potato 

breeders, plant molecular biologists, 

plant nutrition scientists, and plant 

genetic engineers. Proper function of 

national and international initiatives 

is required to reach the desirable 

milestone in potato biofortification. 

Plant breeding proved to be useful in 

crop biofortification in cereals and 

millets, but not in potatoes. Though 

transgenic technology is more 

reliable than conventional breeding 

and genome editing, government 

policies and public non-acceptance 

are hindering its optimum utility. 

Aside from these obstacles, the 

biofortified potato has a promising 

future since it can eliminate 

micronutrient malnutrition in billions 

of people in poor and developing 

nations. 

 

*****
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ransgenic crops are one of the 

most widespread and 

controversial applications of 

biotechnology. To reduce 

dependance on insecticide sprays, 

scientists have genetically engineered 

corn and cotton plants to make 

insecticidal proteins encoded by 

genes from the common bacterium 

Bacillus thuringiensis (Bt). These Bt 

proteins kill some devastating insect 

pests, which cause little or no harm to 

most other organisms, including 

people. Benefits of Bt crops include 

reduced insecticide use, pest 

suppression, conservation of 

beneficial natural enemies, increased 

yield and higher farmer profits 6–12. 

The area planted with Bt crops 

worldwide increased from 1.1 million 

hectares in 1996 to 66 million 

hectares in 2011, with a 

cumulative total of more than 420 

million hectares (>1 billion acres). Bt 

corn accounted for 67% of corn 

planted in the United States during 

2012 and Bt cotton accounted for 79–

95% of cotton planted in Australia, 

China, India and the United States 

during 2010 to 2012.  

Bacillus thuringiensis (Bt) is a 

ubiquitous gram-positive, rod shaped 

and sporulating bacterium that has 

been isolated worldwide from a great 

diversity of ecosystems including 

soil, water, 

dead insects, 

dust from silos, leaves 

from deciduous trees, diverse 

conifers, and insectivorous 

mammals, as well as from human 

tissues with severe necrosis. Bt 

strains produce a wide variety of 

insecticidal proteins active against 

larvae of very diverse insect. these 

genes encoding insecticidal 

proteins have been successfully 

used in novel insecticidal 

formulations and in the construction 

of transgenic crops. 

Mode of action Bt 

Bt strains synthesize Crystal 

(Cry) and cytolytic (Cyt) toxins, (also 

known as δ-endotoxins), at the onset 

of sporulation and during the 

stationary growth phase as parasporal 

crystalline inclusions.  

The toxic pathway of Cry 

proteins involves several steps: On 

ingestion by susceptible insects, 

crystals are solubilized and protoxins 

are released. These protoxins are then 

processed by mid gut proteases into a 

proteaseresistant core fragment, the 

toxin, which passes through the 

peritrophic membrane and binds to a 

specific receptor located on the brush 

border membrane of mid gut cells. 

Binding, followed by (partial) 

insertion of the toxin into the 

membrane, leads to pore formation, 

cell lysis, and eventually insect death 

Bacillus thuringiensis is only 

effective when eaten by specific 

family of insects with a specific 

(usually alkaline) gut pH and the 

specific gut membrane structures 

required to bind the toxin. (typically 

butterflies, moths, beetles, flies and 

mosquitoes). Not only must the insect 

have the correct and be at a 

susceptible stage of development, but 

the bacterium must be eaten in 

sufficient quantity. 

When ingested by a susceptible 

insect, the spores feed on natural 

intestinal flora then it burst releasing 

the protein toxin (Crystalline protein) 

damaging the gut lining (the intestinal 

walls), leading to a kind of leaky gut 

condition. 

Affected insects stop feeding 

and die from the combined effects of 

starvation, tissue damage and 

gastrointestinal infections by other 

pathogens like bacteria and fungus. 

The natural Bt spores do not usually 

spread to other insects or cause 

disease outbreaks on their own as 

occurs with many pathogens. 

History of Bt uses 

Bt was first isolated in 1901, 

from infected silk worms, Bombyx 

mori (L.), by the Japanese 

bacteriologist S. Ishiwata (Ishiwata, 

1901). It was subsequently 

rediscovered in 1911 by the German 

biologist Berliner, who isolated it 

from infected chrysalids of The 

Mediterranean flour moth, Ephestia 

kuehniella (Zell.) , collected from 

amill in the province of Thuringe 

(Berliner, 1915). He called this 

bacterium Bacillus thuringiensis. 

Agronomists soon became interested 

in the entomopathogenic properties 

of Bt, because small amounts of 

preparations of this bacterium were 
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sufficient to kill insect larvae rapidly. 

The first formulation based on Bt was 

developed in France in 1938, under 

the name “Sporeine”, but the first 

well documented industrial 

procedure for producing a Bt-based 

product dates from 1959, with the 

manufacture of “Bactospeine” under 

the first French patent for a 

biopesticide formulation. 

Bt - Cotton failure in India 

Bt cotton is a genetically 

modified organism (GMO) or 

genetically modified pest resistant 

cotton, which produces a toxin 

against bollworm. Bt cotton was 

engineered by the insertion of genes 

encoding toxin crystals in cotton 

seeds. Cry1Ac protein from Bacillus 

thuringiensis provides resistance to 

lepidopteran pests Bt spores present 

in plants, when ingested by insects 

get activated in alkaline gut. Cry 

protein activates the toxin which 

attaches to the cadherin site of brush 

border cells of mid gut epithelium. 

After binding, the toxin causes 

degradation of cells and makes pores. 

Hence, gut contents get contaminated 

with body haemocoel by altering the 

pH, thereby homeostasis is affected. 

Finally, worms get died off. 

High cost of seeds 

Bt cotton seeds are available 

for all the farmers but the seeds are 

not at an affordable prices to purchase 

where Indian farmers are small and 

marginal. Hybrid seeds are costly 

also insertion of Bt genes (trait value) 

adds to higher cost. 

Non-adoption of refuge 

plants 

A “refuge” is a strip of non-Bt 

plants that should be planted around 

the Bt field which can act as a feed for 

bollworms. However, Indian farmers 

don’t follow this. The entire field 

with Bt plants puts selective pressure 

on bollworm populations favouring 

worms with natural resistance to Bt. 

Hence, resistant bollworms would 

thrive and spread the resistance trait. 

If refuge plants are planted, Bt-

sensitive worms are supposed to 

thrive there and mate with the 

resistant worms and down the 

resistance. 

Minor pest evolved as a major 

pest 

Bt cotton had engineered 

against bollworms but resulted in an 

upsurge of sucking pest which leads 

to overuse of pesticide. This resulted 

in decline of cotton yield.  

Socio-economic effects 

India's agriculture is mainly 

rain-fed and low-tech. If a farmer 

loses his crop due to drought or other 

extraneous factors, there is no 

mechanism to help pay back loans 

and interest. This can lead to the 

farmer committing suicide. Though 

the government may on paper have 

some mechanism of supporting a 

farmer whose crop has failed, many 

farmers are not compensated due to 

corruption, bureaucracy, and the 

sheer volumes of farmers that need 

help.  

Adverse environmental 

impacts of Bt cotton 

Bt cotton cultivation had an 

adverse impact on parasitic natural 

enemies of cotton bollworm. 

Consequently, the populations of 

parasitic natural enemies in Bt cotton 

fields are significantly reduced. 

Secondly, the transfer of pollen grains 

from Bt to Non-Bt cotton plants 

which contaminates the traditional 

varieties due to its pollination 

behaviour and finally it replaced the 

desi varieties. However, Bt cotton 

remains as an environment polluter to 

India. 

Negative long term effects 

The continuous use of Bt cotton 

without refuge plants has failed to 

give higher yield due to increased 

resistance. According to Vandana 

2017 concluded that the bollworm 

susceptibility fell to 30% after 17th 

generations under continuous 

selection with a diet of Bt cotton 

leaves and also the resistance 

increased to 1000 times at 40th 

generation under laboratory 

conditions. 

Conclusion 

The employment of these more 

environmentally friendly and 

biodegradable biological control 

agents has a variety of advantages. Bt 

cry genes can now be used as a 

genetic resource for transgenesis and 

the creation of insect-resistant 

transgenic plants because to advances 

in molecular genetics. This behaviour 

has already been shown in the lab, 

and it is expected to become much 

more acute in wild situations if Bt use 

in agriculture and for human health 

purposes spreads, or if large-scale 

transgenic crops expressing cry genes 

are used in an irrational manner. 

However, more research into the 

mechanism of action of -endotoxins 

and the mechanisms that cause 

resistance to biological insecticides is 

needed.  

*****
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ertigation is a relatively new 

innovative cultural method in 

which fertilizers are applied in 

conjunction with irrigation 

water through a drip irrigation 

arrangement to enhance the 

effectiveness of fertilizer while also 

increasing crop yields. Nutrients 

deliver essential elements directly to 

the active root zone, reducing losses 

of expensive nutrients and, as a result, 

improving farm productivity and 

quality while lowering the risk of 

environmental pollution. 

INTRODUCTION 

Fertigation is the use of a drip 

irrigation system to apply water-

soluble solid or liquid fertilizer. 

Fertigation has emerged as an 

appealing method of fertilization in 

modern intensive agriculture systems. 

Water and nutrients are the primary 

factors of production in irrigated 

agriculture, and they are the most 

important inputs in contributing to 

higher productivity. The obsolete 

practise of 

fertilizer and 

irrigation supply 

has had an adverse 

impact on soil health and produce 

quality, in addition to its poor nutrient 

and water use efficiency. Fertigation 

has the potential to reduce cultivation 

costs while also improving fruit 

quality. 

HISTORY OF FERTIGATION  

The first recorded example of 

fertigation dates back to 400 B.C. in 

ancient Athens, where city sewage 

was used to irrigate tree groves. 

Fertigation became a commercial 

practice in the mid-twentieth century. 

Although liquid ammonia was 

probably the first commercially 

produced liquid fertilizer, the use of 

ammonia as a nitrogen source in 

modern fertigation is negligible. 

NEED OF FERTIGATION 

Leaching loss of nutrients, 

particularly nitrogen, can occur in 

surface irrigation systems where 

nutrients are applied by broadcasting 

method due to uneven distribution of 

both water and nutrients. Nutrient 

distribution will be localized in drip 

irrigation systems where nutrients are 

applied with soil application due to 

localized availability of water near 

the root zone only. When fertigation 

is performed with drip irrigation, the 

plant root receives uniform 

distribution of water and nutrients at 

the same time and location, resulting 

in increased nutrient availability and 

uptake. 
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BASIC REQUIREMENTS FOR 

FERTIGATION  

The incorporation of fertilizers 

into irrigation systems necessitates 

the following fundamental 
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requirements: A. Fertilizer Injection 

Equipment. B. Fertilizers 

A. Fertilizer Injection 

Equipment 

Fertilizer can be injected into 

drip irrigation system by selecting 

suitable equipment. Usually used 

fertigation apparatus are: 1) Injector 

with a venturi. 2) Fertilizer storage 

tank 3) Injection pump for fertilizer. 

1) Injector with a venturi: This is a 

very modest and cheap device. 

Through venturi action, a partial 

vacuum is created in the system, 

allowing the fertilizers to be 

suctioned into the irrigation system. 

Venturi has a suction rate of 30-120 

litres per hour. 

2) Fertilizer storage tank: Part of 

the irrigation water is preoccupied 

from the foremost line to flow over a 

tank containing the fertilizer in a 

liquid or soluble solid form before 

returning to the main line. The 

pressure in the tank and the main line 

is the same, but a slight drop in 

pressure is created between the off 

take and return pipes for the tank via 

a pressure reducing valve. Fertilizer 

tanks come in capacities of 90, 120, 

and 160 litres. 

3) Injection pump for fertilizer: 

These are piston or diaphragm pumps 

that are powered by the irrigation 

system's water pressure. Since the 

injection frequency is comparative to 

the flow, governor over the fertilizer 

injection frequency is possible, no 

serious head losses occur, and the 

operating cost is cheap. Pump suction 

rates range from 40 to 160 litres per 

hour. 

B. FERTILIZERS 

 Fertilizers are the second most 

important component of fertigation. 

When choosing fertilizers for 

fertigation, two important factors 

should be considered: 1. The 

fertilizer's solubility in the indigenous 

water source, as irrigation water may 

contain various chemical 

constituents, some of which may 

interact with dissolved fertilizers with 

undesirable effects, and 2. The grade 

of sourness of the fertilizer solution, 

in relation to its corrosiveness to 

irrigation system components. 

CONCLUSION 

 Fertigation is a highly effective 

method of providing plant nutrition to 

horticultural crops. Fertigation 

provides users with a variety of 

benefits, including increased crop 

productivity and quality, resource 

efficiency, environmental safety, 

operational flexibility, effective weed 

management, and successful crop 

cultivation on undulating topography 

fields. Fertilizers that dissolve in 

water or are liquid in nature are best 

suited for fertigation. The initial cost 

of establishing the fertigation system 

is higher, but it is more cost effective 

in the long run when compared to 

conventional methods of fertilisation 

because it lowers the cost of 

cultivation by reducing fertiliser 

requirements and increasing farm 

income through increased production. 

****

Nutrients Fertilizers Nutrient % 

N Urea 46% N 

Ammonium sulphate 21% N 

Urea ammonium nitrate (L) 32% N 

Ammonium nitrate 34% N 

N & P Mono ammonium phosphate 12% N, 61% P2O5 

Urea Phosphate 17% N, 44% P2O5 

P Phosphoric acid 52% P2O5 

P & K Mono potassium phosphate 52% P2O5, 34% K2O 

K Potassium chloride 60% K2O 

Sulphate of Potash 50% K2O, 17.5% S 

Potassium nitrate (Multi K) 13% N, 46% K2O 

Potassium thiosulphate 25% K2O, 17.5% S 

N, P & K Poly feed 19-19-19 % NPK 

Urea Phosphate with SOP 18-18-18 % NPK 

Mg & Ca Magnesium nitrate 11% N 

Calcium nitrate 16% N, 19% Ca 

 

Table 2: Fertilizers suitable for fertigation 

 1. Injector with a venture   2. Fertilizer storage tank    3. Injection pump for fertilizer 



 

 April, 2022/ Issue-24/Page | 75 

   

andscaping has now become 

an integral part of any new 

establishment or property. 

Pollution has increased significantly 

as a result of urbanization and 

industrialization, and landscaping is 

one of the best ways to mitigate the 

problem. Landscaping is the art of 

beautifying a piece of land, garden, or 

landscape with planting materials and 

non-living materials to create a 

picturesque effect or to imitate nature 

in that specific land for human use. 

Landscape gardening's importance 

can be divided into three categories: 

1. Environmental importance  

2. Social importance        

3. Economic importance   

1. Environmental Importance 

Environmental pollution has 

become a major issue in public health, 

reaching alarming levels in some of 

the world's largest cities as well as 

metropolitan cities in India. Pollution 

is more prevalent in unplanned urban 

and industrial development than in 

planned development. Chandigarh is 

one of India's cleanest cities, thanks 

to careful landscape planning. 

Landscape gardening is important in 

mitigating the following 

environmental issues.  

 

Air pollution 

Air pollution is increasing at an 

alarming rate due to rapid 

urbanization and industrialization. 

Because of the decline in air quality, 

many diseases such as bronchial 

cancer, chronic and acute respiratory 

diseases such as asthma, and others 

have become very common. Plants in 

parks, cities, and industrial areas play 

an important role in reducing air 

pollution. Some plants can 

significantly help to reduce air 

pollution such as aloe vera, areca 

palm, Ficus spp, gerbera, peace lily, 

rubber plant, snake plant, spider 

plant. 

Heat effect 

Many environmental issues 

have been associated with cities as a 

result of rapid urbanization and 

industrialization. One of them is 

urban heat island, which is a 

condition of excessive heat in city 

centres. The amount of heat energy 

absorbed, stored, and transferred, as 

well as the use of cooling strategies, 

can all be used to effectively modify 

the urban climate. Vegetation can be 

very effective in reducing heat effect 

through several mechanisms of 

cooling achieved through urban 

landscape gardening.  

Ultraviolet radiation 

reduction 

Because tree leaves absorb 

approximately 95% of UV radiation, 

vegetation can protect people from 

harmful UV radiation. UV radiation 

is linked to the development of skin 

cancer and cataracts of the eye. As a 

result, visitors to the parks may be 

exposed to less UV radiation.   

Noise abatement 

The use of trees and other 

plants in landscaping has been 

proposed as a natural material for 

reducing outdoor noise pollution. 

Planting trees such as neem 

(Azadirachta indica), coconut (Cocos 

mucifera), and tamarind (Tamarindus 

indica) , eucalyptus (Eucalyptus 

globulus) and wax myrtle (Morella 

cerifera) help to reduce noise 

pollution.  

Soil erosion 

Soil erosion is the separation 

of soil particles from the soil surface. 

Landscape gardening is one of the 

most effective tools for controlling 

soil erosion because vegetations 

maintain important interrelationships 

with soil properties and increase 

biodiversity in steeply sloped areas 

with highly erodible soils.   
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2. Social Importance  

People value various 

landscapes for a variety of reasons. 

Some landscapes are prized for their 

aesthetically pleasing natural values. 

Landscape gardening is also an 

important tool for better health 

because it provides a place for 

exercise, stress reduction, and 

relaxation. From a medical 

standpoint, studies have shown that 

people who interact with plants 

recover faster from daily stress and 

mental fatigue. Plants' restorative 

value is becoming more widely 

recognised in hospitals, nursing 

homes, and homes for the elderly.  

3. Economic Importance  

A beautiful landscaping of a 

location can promote local economic 

growth by attracting tourists, 

residents, and investors to that 

location. Landscape supports a 

variety of primary production 

activities in rural areas, including 

farming, forestry, and horticulture. 

The recreation and tourism industries 

are extremely important to the rural 

economy.  

Tourism revenues  

Tourism revenues can be 

increased by developing a beautiful 

landscape around a historic site, river 

bank, etc. to improve its aesthetic 

beauty. This will draw tourists and 

the film industry to enjoy and make 

use of the natural beauty.  

Heating and cooling costs  

Appropriate landscape 

gardening around buildings can 

significantly reduce heat loss and 

cold air infiltration through walls and 

floors during the winter months, 

resulting in lower heating and cooling 

costs than other buildings.  

Scope 

Landscape gardening has a lot 

of potential. The natural landscape of 

the world is changing at a faster rate 

as a result of rising population, rapid 

urbanisation, industrialization, and 

deforestation, leaving behind a 

tedium atmosphere and environment 

devoid of natural landscapes. As a 

result, landscape gardening has 

become an essential component of 

city development plans, infrastructure 

development plans, industry 

development plans, regional plans, 

open space planning, and so on. 

Nowadays, emphasis is also placed 

on bio-aesthetic planning of urban 

and industrial areas for beautification 

as well as environmental 

improvement. Aside from that, 

interior landscaping of offices and 

other buildings has grown in 

popularity in recent years as a means 

of providing a better building 

experience and creating a space or 

ambience conducive to productive 

work. Landscaping also provides an 

opportunity to create necessary 

spaces for children to interact with 

nature's wondrous and playful 

attributes. Furthermore, landscape 

gardening has enormous potential to 

develop a multi-faceted industry 

encompassing activities such as 

nursery for the production of 

ornamental plants, production of 

growing media, fertilisers, and 

pesticides, pots, tools, and 

implements for gardening, and 

experts, gardeners, and workers 

involved in landscaping work and 

garden maintenance, resulting in 

numerous job opportunities. 

 

****
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he demand for food and 

production of waste material 

are proportionately related to 

the ever-growing human population 

throughout the world. In a developing 

country like India, where population 

is going to be increasing day by day, 

together with the demand of food and 

the production of waste material is 

also increasing with growing human 

population. But there is least attention 

toward the safe disposal of this waste 

material in our country. The poor 

management of solid waste especially 

municipal solid waste which is 

dumped in the vicinity of cities has 

contributed to various environmental 

and public health issues. So it is need 

of the hour to manage the waste 

properly for sustainable development. 

The municipal solid waste has ample 

opportunities for rapid decomposition 

of waste through various approaches 

in a better way. Solid waste coming 

from urban areas require pre-

processing for the separation of 

biodegradable waste from other 

types of waste for rapid 

decomposition. There are many safe 

and stable aspects on working with 

bio-waste management. Off them, 

the utilization of arthropods for 

enhanced decomposition of 

biodegradable waste is gaining 

popularity among the scientific 

community. Among arthropods, the 

utilization of Black soldier fly (BSF) 

Hermetia illucens has enormous 

potential for the rapid conversion of 

biodegradable waste into compost 

like residue besides providing feed 

for livestock and aquaculture, biofuel 

production and as the rich protein 

source In this context, a technology 

on waste to wealth: BSF mediated 

bioconversion of farm and kitchen 

waste was developed 

by ICAR-NBAIR, 

Bangalore. Treatment 

of biodegradable waste 

using the black soldier 

fly larvae (BSFL) is an 

emerging waste 

treatment technology 

attracting 

entrepreneurial 

activities around the 

globe, mainly because 

the larvae grown on the 

waste have the potential 

to become starting 

material for several 

commercial products 

such as animal feed, 

biodiesel, chitin as a 

biopolymer, and soil 

fertilizer. Additionally, 

various private organizations are 

involved in the research and farming 

of BSF for associated multiple 

benefits. The natural diet of this insect 

includes animal manure, human 

excreta, fruits and vegetable waste 

etc. The larvae of black soldier fly 

may be used to reduce the mass of 

biowaste significantly as it consume 

this bio-waste and convert it into 

compost like residue which can be 

used in agriculture to improve soil 

fertility. Beside waste reduction, it is 

estimated that the larvae of BSF 

contain approximately 40 per cent 

proteins and 30 per cent fats in their 

pre-pupal stage which can be used as 

an alternative animal feed. In Indian 

conditions, the in-depth research on 

growth and survival of BSF, and their 
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better exploitation in rapid 

composting of organic waste is 

necessary. Furthermore, the work on 

increasing the efficiency of BSF 

would greatly improve the 

performance of such biodegradation 

facilities in the future. Also the 

technological innovations could 

greatly improve the performance of 

biodegradation facilities. 

Conclusion 

Composting technology 

has emerged as a brilliant 

solution for managing the 

accelerated pace of waste 

generation. An innovative 

solution is to use black soldier 

fly (Hermetia illucens) to 

convert this organic waste 

into valuable product. The 

black soldier fly larvae is 

potentially capable of 

converting large amount of 

organic waste into protein 

rich biomass, thereby 

contributing to sustainable 

agriculture. In the present 

scenario, use of these kind of  

bioagents is going to be a 

potential tool to manage the 

environmental health in an 

efficient and profitable 

manner. Such insect-based 

waste treatment technology 

offers a financially viable 

solution for the solid waste 

problem mitigation, which otherwise 

has been an arduous task for many 

parts of the globe, especially for the 

developing nations. Although 

considered a better alternative than 

other well-established technologies 

such as composting or anaerobic 

digestion, the technology is still in its 

infancy. The researchers and 

entrepreneurs who wish to gain an 

insight into and develop the BSFL-

based waste processing technology 

further, require to have a holistic 

understanding of the various ways in 

which the performance of BSFL 

technology can be enhanced and its 

scaling-up can be formulated to solve 

the waste management problems in 

community- and city-level. 

 

 

******

Biowaste treatment process steps  
Source:https://waste4change.com/blog/black-soldier-flies-bsf-great-business-opportunity-and-a-perfect-solution-to-organic-waste-

problem/ 
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t is critical for plant growth to 

have adequate air circulation. 

Plants require free-flowing air 

and a high level of humidity in their 

environment. In a growing 

environment, air circulation ensures a 

more consistent air temperature and 

drastically lowers disease concerns 

by avoiding the leaves from 

becoming moist for lengthy periods 

of time. Some infections, such as 

fungus, thrive in a warm, stagnant 

environment. A polyhouse's 

ventilation system keeps air moving, 

mixing, and exchanging. It distributes 

heat from the heating system and 

removes heat from the polyhouse 

when required cooling. The 

polyhouse environment is 

dehumidified by ventilation and 

heating. Throughout the year, 

ventilation is needed, but the amount 

required varies with the outside 

environment. During the winter, 

ventilation is necessary to dehumidify 

the air by exchanging warm, humid 

air for cool, dry air. Bringing in cold 

air must be adequately mixed with the 

central mass of polyhouse air to avoid 

damaging the plants. A polyhouse is 

easy to heat but challenging to cool. 

Polyhouses use ventilation to 

remove excess humidity and 

replenish CO2. With a side or end 

wall air inlets, a full-length 30-60 cm 

wide ventilator can be built. The 

inlets are hinged to allow manual 

operation. It must be checked and 

adjusted frequently due to daytime 

temperature swings. These vents can 

be controlled by thermostats. On the 

opposite side of the greenhouse, use 

exhaust fans and intake louvres to 

circulate the air. An exhaust fan takes 

1 to 112 minutes to refill an entire 

polyhouse with air. Depending on 

relative humidity, indoor 

temperatures can be 6°C higher than 

outdoor temperatures with these fans. 

Climates with low relative humidity 

make cooling poly houses easier. A 

moist pad wall between the fans can 

provide even more cooling. The cold 

storage option is helpful in hot 

summer climates with low relative 

humidity. 

A polyhouse's cooling needs 

are determined by its floor area. 

Temperature differences of 4°C are 

common. An air exchange rate of 

around 8 cubic feet per meter can 

maintain this temperature differential. 

A polyhouse with dimensions of 10 x 

20 feet has a floor area of 200 square 
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feet. To appropriately cool this 

polyhouse, a combination of fans 

capable of 200 x 8 or 1,600 cubic feet 

per meter would be required.  It also 

distributes the gas produced by plants 

at night, which they use to make food 

during the day. However, enough 

airflow should allow the plants' 

leaves to sway gently in the breeze 

without creating a forceful wind. 

These are two of the most efficient 

polyhouse ventilation methods. With 

less than 1 meter per second across 

the plants, the usual fan size 

recommendation is between 0.91 and 

1.10 cubic meters per square meter. 

Naturally ventilated poly 

houses are well suited for hot and 

humid weather conditions since they 

are designed to tackle the problem of 

ventilation and humidity. The 

naturally ventilated poly house 

should differ according to the 

temperature zone and crop type. The 

openings in the center of each 

construction arch run the length and 

breadth of the structure. These 

apertures allow for natural ventilation 

and allow hot air to escape. Aside 

from natural ventilation, the 

following types of equipment are  

Ceiling fans 

Ceiling fans circulate air in a 

circular pattern at low speed, 

preventing temperature changes. 

They are also easy to install, quiet, 

and have multiple speeds. Most of 

them can be adjusted to push warm air 

down (winter) or pull cool air up 

(summer) (summer setting). They can 

adjust the air circulation pattern on 

most of them to either push warm air 

down (winter setting) or pull cool air 

up (summer setting) (summer 

setting). These fans can pull cool air 

from the floor or push hot air down 

the ceiling. The fans' height can be 

adjusted to match the plants' height in 

the polyhouse. The fan blades and 

frame should be made of non-

corrosive materials. 

Oscillating and standard fans 

It comes in a variety of blade 

sizes and speeds. To avoid 

dehydrating plants, get one with a 

larger blade and run it slowly. High-

quality metal or heavy-duty gears are 

required; otherwise, the fan will 

function as a stationary fan and will 

wear out quickly. 

Muffin fans 

These are small, portable 

fans (8 to 15 cm) used to cool 

electronic devices such as computers. 

Typically used to provide a soft, 

silent wind to a tiny part of the 

growing area. 

Pad and fan evaporative 

cooling 

To cool the polyhouse, 

evaporative cooling pads are used 

with mechanical ventilation. This 

device cools ambient air by drawing 

it through wet pads. The polyhouse 

must be airtight because air enters 

through the pad rather than cracks or 

gaps in the walls. Entering air will 

avoid evaporative pads due to the 

higher barrier to air passage through 

pads. Exhaust fans at the other end of 

the polyhouse draw outside air 

through the pads. Moisture vapour is 

absorbed and cooled as air passes 

over the pad, increasing humidity. 

The water on the pad must be even. 

Air flow should be 75 cubic meters 

per minute per square meter of pad.  

Maintenance of pad 

If the pads are not adequately 

maintained, algae may bloom and 

salts will accumulate. The following 

methods can be used to manage algal 

infections on the pad. 

1. Shading the pads and sumps. 

2. Drying the pads daily. 

3. Avoiding nutrient contamination. 

4. Draining the sump regularly. 

5. Replenishing 20 per cent of 

circulating water each time to avoid 

scaling of minerals. 

Maintenance of fan 

1. The lubrication of bearings should 

be done regularly. 

2. The v belt should be tightened as 

per requirement. 

3. The levers should be properly 

lubricated. 

Mist chamber 

Mist Chambers with fully 

autonomous and digitally controlled 

pneumatic atomizing nozzles may 

regulate the spray. Adjusting the air 

pressure or syphon height can control 

the water vapor emitted. Pressure 

regulators and gauge-monitored 

solenoid valves control the air and 

spray systems in these chambers. 

Water or vapor can be injected at 

regular intervals using timing 

devices. 

Conclusion 

A polyhouse should have a 

circulating fan and a cooling/exhaust 

fan. Circulating fans within the 

polyhouse maintain stable 

temperatures and humidity while 

boosting plant structural integrity 

(like the wind strengthens plants in 

nature). A polyhouse ventilation 

system regulates temperature, 

humidity, and CO2 levels. A 

polyhouse farmer should consider the 

ventilation system as one of the 

essential variables of plant 

productivity. Therefore, to keep the 

polyhouse at a reasonable 

temperature, provide fresh air for the 

plants, prevent pest infestations and 

ensure pollination, a good ventilation 

system should be installed. 

*****
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t is a scientific approach to 

improve the crop management by 

application of information 

technology (IT) and satellite 

based technology to identify, analyze 

and manage the spatial and temporal 

variability of agronomic parameters 

(e.g. soil, pest or disease, fertigation 

etc.) within field by timely 

application of accurate amount of 

input to optimize profitability, 

sustainability, with a minimized 

impact on environment 

(Muralikrishnan 2012).  

Need of precision farming 

Precision farming is 

spreading rapidly in developed 

countries as a tool to fight the 

challenge of agricultural 

sustainability. With the progress and 

application of information 

technology in agriculture and 

horticulture sector, Precision farming 

has been increasingly gaining 

attention in Indian context. Though it 

is widely practiced in developed 

countries, it is still in nascent stage in 

most of the developing countries like 

India which needs integrated and 

sustainable efforts starting from 

preparatory tillage to post harvesting 

in Agri - Horti crops. Knowledge on 

present developments with regard to 

precision farming technologies helps 

to foresee the forthcoming 

challenges. 

Technologies in precision 

farming 

Drone technology 

Drone technology is beneficial 

for various applications, like 

providing easy ways to monitor small 

sections of crops and entire fields 

remotely. Drones help farmers 

address multiple developing 

challenges in the agriculture industry. 

Drone technology helps to improve 

productivity, reducing pollution, 

lower analysis cost, increases 

employment opportunities, adapts to 

changing climate.  

Precision lazer land leveler 

 Precision 

Lazer land leveller 

helps in controlling 

the emergence of salt 

affected patches, 

increasing cropping 

intensity and crop 

productivity in 

cultivable land area 

by 3-5 per cent, 

improving the crop 

establishment, 

reducing the weed 

intensity and saving the irrigation 

water. Laser leveling is the process of 

smoothening the land surface ± 2 cm 

from its average elevation by using 

laser equipped drag buckets to 

achieve precision in land leveling. 

Laser controlled precision land 

leveling helps in improving crop 

establishment. The advantages of 

precision farming are improving 

uniformity of crop maturity, 

increasing approximately 3 to 5% of 

cultivable land area, increasing 

water-application efficiency potential 

up to 50%, increasing cropping 

intensity up to 40%, Increasing yield 

of crops (wheat 15%, sugarcane 42%, 

rice 61% and cotton 66%), 

controlling the emergence of salt 

affected patches in the soil, saving 

irrigation water by approximately 35-

45%, reducing weed problems and 

improving weed control efficiency. 

Yield monitors 

A Yield monitor is most 

useful when used together on a 

combine equipped with a 

differentially-corrected global 

positioning system (DGPS) receiver. 
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The yield monitoring system 

simultaneously records yield, grain 

moisture and position data necessary 

to produce yield maps. 

Sensor technology 

It uses wireless sensor 

networks to collect micro-climatic 

information from farms. The data is 

used to create advisories and alerts on 

irrigation schedules and pests and 

plant diseases. Based on this State 

Agriculture Officers disseminate 

personalized crop advisories in 

Telugu language to farmers by way of 

SMS. 

Site specific Nutrient Management 

(SSNM) 

 Site Specific Nutrient Management 

(SSNM) is an approach supplying 

plants with nutrients optimally match 

their inherent spatial and temporal 

needs for supplemental nutrients. The 

SSNM provides an approach for need 

based ‘feeding’ of crops with 

nutrients. The SSNM approach aims 

at increasing farmers’ profit by 

achieving the goal of Maximum 

Economic Yield (MEY) of crops. The 

main features of SSNM are:  

 Site specific application of 

nitrogen, phosphorus and 

potassium and secondary and 

micronutrients based on soil tests 

are followed. 

 Optimal use of existing nutrients, 

such as from soil, residues and 

manures. 

 SSNM further provides guidelines 

for selection of the most economic 

combinations of nutrients. 

 Advocates wise and optimal use of 

existing indigenous nutrient 

sources such as crop residues and 

manures. 

Precision Irrigation 

Precision irrigation is an 

irrigation scheduling system that’s 

utilized to improve the root 

development process and reduce the 

overall wastage of water, nutrients 

and chemicals. The purpose of this 

process is to maximize the overall 

input utilization in the agriculture. 

There are numerous benefits to using 

precision irrigation techniques on 

farmlands. This includes: 

 Saving Water: Using precision 

irrigation can cut down water 

consumption in farmlands by 

nearly 25%. 

 Labour savings: Apart from 

saving water, this method also cuts 

down consumption of energy, 

labour, and money, thereby 

leading to large scale savings in 

the long run. 

 Maximizing yields: This method 

also leads to an average increase of 

yields by at least 8%. This leads to 

greater profits for farmers. 

Remote Sensing 

Remote sensing is the 

acquisition of information about an 

object or any phenomenon without 

making any physical contact with 

the object. It is a phenomenon that 

has numerous applications 

including photography, surveying, 

geology, forestry etc. There are 

many applications of remote 

sensing in the agricultural sector. 

Below is a summary of these 

applications. 

1. Crop production forecasting 

2. Assessment of crop damage and 

crop progress 

3. Horticulture, Cropping Systems 

Analysis 

4. Crop Identification 

5. Crop acreage estimation 

6. Crop condition assessment and 

stress detection 

7. Identification of planting and 

harvesting dates 

8. Crop yield modelling and 

estimation 

9.  Identification of pests and 

disease infestation 

10. Soil mapping etc. 

Advantages  of Precision 

farming 

 Ability to collect real time data on 

the variables occurring in the crop 

fields. 

 Reduction in the use of inputs and 

labour, thus reducing costs. 

 Increased product quality, as the 

exact requirements of the crop are 

met. 

 Efficiency in the use of farm 

resources. 

 Reduction of the environmental 

impact derived from this activity, 

due to the reduced use of 

agrochemicals and the rational use 

of water. 

Limitations of Precision 

farming: 

 Fragmented land holdings. 

 High initial Investment. 

 Lack of skilled labour. 

 Frequent maintenance and repair 

costs. 

 Lack of technical expertise. 

Conclusions 

Precision agriculture describes 

a process of increasing information 

flow through paddock management. 

It starts with the acquisition of 

detailed information about 

performance, and progresses through 

interpretation and evaluation of the 

information to more precise control 

of inputs.  Precision agriculture is a 

management system which is 

applicable to any controllable input 

and it is increases the likelihood of 

benefit and decrease the likelihood of 

risk. 

 

 

******
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What is Hydrogel? 

Hydrogels are three-dimensional 

swollen networked structures, class 

of hydrophilic homopolymers or 

copolymers covalently or ionically 

group material formed by loosely 

cross-linked networks capable of 

absorb large amounts of water or 

biological fluids without dissolving in 

water. Wichterle and Lim in 

Czechoslovakia was developed the 

first original polymeric hydrogel 

network in 1954. 

A polymer can be divided into 3 

groups: 

1. Acrylamide sodium acrylate co–

polymers–cross–linked 

polyacrylamides. 

2. Vinyl alcohol–acrylic acid co–

polymers (polyvinyl alcohols)  

3. Starch–polyacrylonitrile graft 

polymers (starch co–polymers) 

Types of Hydrogels: 

1. Pusa Hydrogels 

It is a semi-synthetic 

superabsorbent polymer which fulfils 

the basic requirements of plants and 

widely used in 

agriculture. It is mixed with the soil 

on which the seeds are sown. It sicks 

to the roots of the trees and when the 

soil moisture falls as the temperature 

rises. The pusa hydrogel absorbs 

water and expands to 300 times its 

original size.  

2. Super Absorbent Polymers 

(Water Absorbent Polymers) 

The super absorbent 

polymers (SAP) are a non-toxic, 

natural, starch-based biodegradable 

material. It absorbs water more than 

hundred times of its weight within a 

short time. The SAP has high water 

absorbance power release 95% of 

absorbed water in soil. The SAP is a 

sugar like hygroscopic substance 

which becomes swell by absorbing 

water and form a gel like stuff. SAP 

is also called as Slush powder. 

3. Water Retention Polymers and 

Potassium Polyacrylate 

Water retention polymers are 

particularly useful in rainy and dry 

season, for better absorbency and 

retention power. This hydrogel is use 

to preserve their crop from seasonal 

variability. It can maintain the high 

growth of crops in a changing 

climate. Potassium Polyacrylate is a 

unique type of hydrogel which is 

applicable in seasonal crops., In 

transplanting and cut flowering, for 

bare toot dipping, agriculture, 

gardening, horticulture, landscape. 

Salient features of Hydrogels: 

 It increasing the agriculture 

productivity by improving of 

water use efficiency. 

 Crop irrigation and fertigation 

requirements are reduced. 

 It helps the plants withstand in 

moisture stress. 

 Seed additives to support seed 

coatings or seed germination  

 Dipping of seedling roots before 

establishment 

 Enhances the physical properties 

of soils and soil less media. 

 Suitable for semi-arid and arid 

climatic regions.  

 Water absorbs at minimum 350 

times its dry weight and 

gradually released. 

 At high temperatures, it exhibits 

the maximum absorbency (40-

50oc)  

 Coated protecting agents’ 

herbicides and pesticides for 

slow release. 

 

Hydrogels alter the physical 

properties of soils: 

 Increase the water use efficiency 

 Increasing their water holding 

capacity 

 Increasing irrigation intervals due 

to increasing the time to reach a 

PWP 

 Increasing the soil permeability, 

soil penetration and infiltration 

 Reducing the frequency of 

irrigation 

 Reducing soil erosion and water 

runoff 

 Reducing the tendency of the soil to 
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get compacted 

 Help plant performance 

 Immobilizing plant growth 

substances 

Hydrogel Modification 

Nanostructured clay is available 

in three forms- as a powder, aqueous 

suspension and in jelly-like 

consistency. Encapsulation is carried 

out as follows: The Silver nitrate is 

added to the water at 65°C under 

stirring, followed by the clay is 

added, and finally after perfect 

homogenization, 1 g of dry hydrogel 

is added. After being allowed to stand 

for 10 minutes to produce solid SAP. 

It is filtered through a Buchner 

funnel. The filter cake is placed on a 

china dish and allowed for drying. 

This technique is repeated 

with different number of 

samples coated with a 

different mixture 

composition. This technique 

is performed with a different 

mixture composition on a 

different number of samples. 

Conclusion 

Agricultural sustainability is 

essential for improving food and 

water security, especially in the face 

of climate change. It is obvious from 

the above context that hydrogels are 

very useful in Indian environment, as 

yield are improved tolerating the 

vagaries in monsoon with fewer 

schedules of irrigation. Hydrogels in 

modern agriculture farming have 

recently gotten a lot of attention from 

both researchers as well as among 

farmers. The hydrogels are used in 

areas where rainfall and irrigation are 

scarce. Hydrogel practices in the 

water stressed areas for improve 

agricultural productivity with 

preserving the environment 

sustainability. This will benefit the 

farmer by lowering his cultivation 

costs while also improves nutrient 

use efficiency and water use 

efficiency. Hydrogel has the 

potential to be an effective soil 

conditioner in arid and semi-arid 

regions. Hydrogels are good soil 

conditioners that can help to improve 

water use efficiency, plant yield and 

health. It would enhance soil texture, 

mitigates the effect of soil salinity on 

plants, release of stored water in 

dried soil and provide the required 

porosity for optimum flow of air and 

water. Integrating innovative 

solutions with environmentally-

friendly hydrogels in the coming 

decade will contribute to the pursuit 

of achieving sustainable 

development goals. 

 

***** 

Hydrogel Characteristics and Potential Applications: 
 

S. 

No. 
Parameter 

Characteristic and Potential 

Applications 

1 Appearance Amorphous granules 

2 Chemical constitution Cross linked anionic polyacrylate 

3 pH 7.0-7.5 

4 Particle size 20-100 mesh (micro granules) 

5 Sensitivity of UV light Not sensitive 

6 Stability at 50°C Stable 

7 Stability ~ 2 Years 

8 Temperature 40-50 °C 

9 Recommended dose 1-2 kg acre-1 

10 Depth 
6-8 inches of soil (For clay soil- 

4 inches from soil surface) 

11 Additional Features 

 Absorbs water 400 times 

of its dry weight and 

slowly releases it. 

 In semi-arid and arid soils, 

it exhibits high absorbency 

temperature ranged from 

40-500C. 

 Increases the percentage of 

seed germination and seedling 

emergence rate 

 Reduces the need for irrigation 

and fertigation requirements, 

as well as amount of urea to  be 

applied 

 

Following hydrogel products are 

available in India: 

 

S. 

No. 

Trade 

name 

Manufacturing 

company 

1 Hydrogel 
Chemtex Speciality 

Ltd, Mumbai 

2 
Pusa 

Hydrogel 
IARI, New Delhi 

3 
Rain 

drops 

M5 Exotic Lifestyle 

Concepts, Chennai 

4 

Super 

absorbent 

polymer 

Gel Frost Packs 

Kalyani Enterprises, 

Chennai 

5 

Agro-

forestry 

water 

absorbent 

polymer 

Technocare 

Products, 

Ahmedabad 

6 
Waterlock 

93N 

Acuro Organics 

Ltd, New Delhi 
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ixed farming is a type of 

farming which involves 

both the growing of crops 

and the raising of 

livestock. The cultivation of crops 

alongside the rearing of animals for 

meat or eggs or milk defines mixed 

farming. For example, a mixed farm 

may grow cereal crops such as wheat 

or rye and also keep cattle, sheep, pig 

or poultry. 

Characteristics of mixed 

farming  

 The mixed farming is finished for 

Sustenance of the animals, own 

utilization, and commercial sale 

in the market. 

 For own utilization, followed by 

hay, alfalfa, clover, etc, for 

livestock consumption, and 

finally, some amount of cereal 

production (wheat, maize, rice 

etc), for commercial sale. 

 Generally, the mixed farming is 

more mechanized. The use of 

heavy equipment like tractors, 

Harrowers, thrashers, etc., is 

familiar. 

 There is a large-scale use of 

organic fertilizers in mixed 

farming. 

 The degree of commercialization 

varies considerably. In the west-

central Europe, the Northern 

 America and Argentina, mixed 

farming is highly commercialized, 

while in other areas, it is limited. 

 In the mixed farming, a crop 

rotation is followed in order to 

maintain soil fertility of land. 

 The sequence cultivation of the 

mixed farming is cereal vegetable 

and fruit production. 

 

Types of mixed farming   

1. Beekeeping with agricultural 

crops 

In this system farmers can 

cultivate agricultural crops along with 

bee keeping, so that there is no 

shortage of flowers for bees. Bee 

keeping with agriculture crops gives 

to the farmer additional income per 

box with compare to the single crop 

system. Sun flower, mustard and 

some 

other crops suitable for bee keeping. 

Mustard cropped production increase 

15-30 and one honey box 50-60L 

honey 2 month (Apis mellifera).  

2. Fish with duck farming 

In this, 250-300 hundred of 

ducks are enough to manure a 1 ha of 

water spread area. The fish with duck 

farming system provides meat, eggs 

in addition to fish. It generates 

production of extra food and benefits 

to the farmer compare to single 

system. Approximately 40-50kg of 

organic wastes is converted into one 

kg of fish. Production per hectare per 

year 2500-3000 kg fish ,14000-15000 

eggs and 500-600 kg duck meat .The 

cost of fish farming is reduced by 40 

to 60 percent.  

3. Fish with paddy farming  

In this system, farmers can 

cultivate paddy as well as fish 

farming. By this method the yield of 

paddy is more than 50% income to the 

farmers in addition to their normal 

paddy crops. The system of farming 

M 
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is most prevalent in Japan, China, 

Indonesia, India, Thailand and the 

Philippines. Along with this, in the 

paddy field, where the fish get fodder, 

the same waste material released by 

the fish, paddy, is found in the form 

of organic manure, due to which the 

crop is also good and fish farming is 

also done. Production fish yield about 

300-500kg/ha. Fish increases rice 

yield by 5 to 15 percent.  

4. Agro-forestry  

Agriculture and forest are 

always vulnerable to unfavorable 

climatic condition. Natural 

calamities, such as floods, drought, 

water logging etc. occur almost every 

year, combined with the effects of 

deforestation, forest degradation and 

erosion in Bihar. Agro forestry is an 

integrated self-sustained land 

management system, which involves 

deliberate introduction of materials 

like timber, pulp, pole, fuel wood, 

food and medicine with agricultural 

crops on the same for this, the 

availability of mushroom seeds and 

quality compost is important.  

 

 Advantage of Mixed farming 

 In this type of farming, the fields 

are never left uncultivated. They 

would be producing one or other 

crops continuously. 

 Continuous production of crops / 

livestock’s will improve the 

productivity of the land. 

 The profit of farmers will be 

improved as the land will be under 

production throughout the year. 

 One type of farming can support 

the other one in the mixed farming 

which reduces the cost cultivation. 

 When animal husbandry and crop 

farming is induced together the 

crop will help animal for fodder 

and in return, the waste generated 

by the animal can be used as a 

manure for crops. 

 Since, recycling of waste 

generated from plants and animals 

is used internally; there would be 

less requirement of input. 

Disadvantages of Mixed 

farming  

 This type of farming is difficult to 

maintain than the monoculture 

type. This is because of more 

number of activities involved in 

mixed farming. Monitoring and 

maintenance of farming is 

difficult. 

 There is also a chance that a 

mistake in one crop will affect the 

other one. 

 The farmer must have complete 

knowledge of all the enterprises 

involved in mixed farming as there 

are many activities involved in it. 

The main drawback of mixed 

farming is its limited capacity to grow 

a crop. If multiple crops are grown 

then commercial cultivation of one 

will be difficult due to the limitation 

of space.  
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ith the advent of 

civilization, agriculture 

faces great challenges; 

especially the decrease in 

the per capita availability of land. 

Due to rapid urbanization and 

industrialization, the arable land will 

further decrease as well as fertile soils 

are rapidly disappearing due to 

climate change and intensive 

agriculture. the presence of 

pathogenic organisms and 

nematodes, inadequate soil reaction, 

soil compaction, ill drainage, 

degradation is some serious soil 

limitation for plant growth. In 

addition, conventional farming is 

somewhat difficult because it 

involves a large space and a lot of 

input consumption.  

Soilless farming alternatives to 

traditional farming can offer a more 

sustainable system for growing 

enough food to feed the world’s 

population. Soilless farming 

addresses many of the concerns we 

now have about today’s farming. In 

soilless cultivation, the plants are 

raised without soil. Improved space 

and water conservation methods for 

food production in soilless farming. 

All factors involved in crop nutrition 

like solution composition, solution 

temperature, water supply, dissolved 

oxygen concentration, pH and the 

electrical conductivity of 

the nutrient solution are precisely 

managed as well as farmer can 

optimizes the temperature, 

humidity, airflow, and light within 

the growing environment of crop 

therefore crops are protected from 

the potentially negative impacts of 

the various factors. This is why 

soilless farming is the future of 

precision farming.  

Different types of soilless 

systems: 

1) Hydroponics: 

This system 

works by 

allowing tight 

control of 

environmental 

conditions, such as temperature and 

pH balance, and maximized exposure 

to nutrients and water. Hydroponics 

works on a very simple principle: 

providing plants with exactly what 

they need when they need it. Various 

components of this system are 

growing media, air stones, air pumps, 

mesh pots. 

2) Aquaponics: Aquaponics is 

raising fish and plants in the same 

water source. The fish actually 

provide the 

fertilizer 

for the 

plants and 

the plant 

roots filter 

the water for the fish. Nitrifying 

bacteria converts the fish waste 

into nitrites, and eventually 

nitrates, which is plant food. 

Aquaponic systems 

come in many different sizes, from 

small indoor units to large 

commercial units. 

3) Aeroponics: Aeroponic systems 

suspend plants in the air and expose 

bare roots to a nutrient-packed mist. 

These systems are very 

precise with nutrient 

delivery and water usage, it 

takes 95% less water to grow 

aeroponically than in an 

irrigated field. The water and 

nutrients are stored in a tank and then 

pumped into a nozzle that atomizes 

the solution and distributes it as a fine 

mist. In aeroponics plant roots 

available ample of oxygen. 

4) Wicking System: This is one of 

the simplest and least expensive 

hydroponic growing methods 

another great starting point for 

beginners because of its low 

maintenance. The nutrient solution 

is delivered into the culture medium 

from the reservoir with a wick and 

then to the roots via the plant’s 

capillary action. It is 

recommended to use a medium 
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such as perlite or vermiculite. The 

disadvantage of the system is Wick 

System is not the most efficient 

when it comes to nutrient use.  

5) Nutrient Film Technique (NFT): 

This versatile technique uses 

channels for running a very 

shallow stream of water to the 

roots. It can be done on a timer or 

with a continuous flow. It is a 

recirculating hydroponic system. 

Unlike deep water hydroponics, the 

roots of plants in an NFT system are 

not submerged in water. Instead, 

current only flows through the tips of 

its roots. 

6) Deep Water Culture (DWC): 

Deep Water Culture is the floating 

plants on recirculating water. In 

this system plant roots are suspended 

in about 6 to 18 inches of a well-

oxygenated nutrient solution until 

harvest. It's perfect for leafy greens 

and small herbs because they don't 

require a lot of root support. DWC 

systems often contain a large volume 

of water. 

7) EBB and Flow System: This is 

flooding and draining system. Plants 

are grown in small plastic bucket with 

clay granules or other growing media 

that flood and drain. Other way, the 

grow tray is temporarily flooded with 

solution every few hours, submerging 

the roots before returning to the 

storage tank. Because of the root 

support and the oxygen levels they 

can provide. 

8) Drip System: Drip systems are 

another simple and common 

technique whereby a pump on a timer 

delivers a slow supply of solution to 

the base of each individual plant. Drip 

system work well with coir, peat or 

rockwool medium because they are 

capable to retain more water.  

Advantages of soilless 

farming systems: 

1) maximum crop yield per unit 

area and per unit time: Optimized 

nutrition plan means more faster 

growth of plants which resulted in 

more crop growth cycles per year, 

more performance, more yield. 

2) Very high water and nutrient use 

efficiency: By closing the loop and 

recycling water back into the system, 

hydroponics typically uses at least 

90% less water than conventional 

farming. 

3) Controlled Environment 

Agriculture (CEA): CEA is method 

of modern farming that optimize the 

growing condition of crops which is 

required for the precision agriculture. 

farmers using greenhouses or indoor 

vertical farms of soilless systems can 

create optimal growing conditions 

365 days a year, anywhere in the 

world. In soilless farming systems, 

crops are grown protected from the 

potentially negative impacts of the 

various biotic and abiotic factors. 

4) Use significantly less land: With 

soilless farming systems, the yield 

per square foot greatly increases. 

This is important in order to grow 

enough food for growing 

populations without needing to 

expand farmland into wetlands, 

forests, or other important natural 

ecosystems. 

5) Very less use of pesticides and 

chemicals: In soilless farming there 

is less or no need for potentially toxic 

pesticides and chemicals because the 

crops are protected. Being grown in 

controlled condition reduces the risk 

of a plant’s exposure to pests and 

diseases. Controlled environment 

agriculture uses integrated pest 

management to prevent or treat any 

pest problems. 

6) Provide nutritional food: Soilless 

farming provides consumers with a 

food option that is thought to contain 

higher nutritional value. 

Additionally, provide the personal 

and environmental health. farming in 

a controlled environment also greatly 

improves a farm's ability to predict 

harvest time, grow high-quality food, 

and maintain high food safety 

standards. 

7) Location: The farm can be 

significantly closer to the 

consumer, decreasing the carbon 

footprint of food delivery and 

increasing the freshness of the 

product. Soilless farming is not 

depending on soil fertility 

therefore production can be done 

anywhere. 
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griculture and its allied 

sectors are critical for a 

country's growth, especially 

in India, where agriculture is 

the primary source of income. The 

sector is critical in producing jobs, 

sustaining rural livelihoods, and 

ensuring national food security for 

everybody. Agriculture is the most 

important sector on which the 

majority of India's people are 

dependent, either directly or 

indirectly. Currently, 70 percent of 

total rural families rely on agriculture 

for their living, with 82 percent being 

small and marginal farmers. 

In the last several decades, 

India's economy has diversified and 

grown significantly, but certain 

serious issues have emerged, such as 

the fall in agriculture's proportion to 

overall GDP. In India, the sector has 

attained self-sufficiency, but 

production is still resource-intensive, 

cereal-focused, and geographically 

biassed, presenting severe 

sustainability concerns. Increased 

pressure on water supplies, 

desertification, and soil degradation 

are all severe concerns to the 

country's agriculture economy. As a 

result, now is the time for solutions 

that are both farmer and 

environmental friendly. The major 

adjustment necessary in the 

agricultural environment is the move 

from 'green revolution' led production 

to 'green approaches' led 

sustainability. 

The purpose of sustainable 

agriculture is to fulfill society's 

current food demands without 

compromising future generations' 

needs. A healthy environment, 

economic profitability, and social and 

economic equality are the three 

fundamental aims that must be 

harmonized. Growers, food 

processors, distributors, retailers, 

consumers, and even trash 

management all play a vital part in 

maintaining a healthy agricultural 

system. Promoting soil health, 

minimizing water consumption, 

lowering pollution levels, and 

strengthening the local economy are 

all common goals for persons 

working in sustainable agriculture. 

As a result, sustainable agriculture 

may be defined as a set of techniques 

that incorporate biology, economics, 

engineering, chemistry, community 

development, and a variety of other 

factors. 

Chemical fertilizers assist 

farmers in enhancing crop output 

under difficult conditions or when 

plants demand more nutrients. The 

widespread usage of chemical 

fertilizers might have serious 

consequences not just for the 

environment but also for consumers. 

Some of the most well-known 

impacts are increased air pollution, 

stream pollution, soil acidification, 

and mineral depletion. Urea is a 

common chemical fertilizer used in 

both agriculture and industry. The 

government now provides a subsidy 

to the chemical business for the sale 

of the product. The corporation sells 
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more urea to farmers and industry in 

order to obtain additional subsidies. 

As a result, the government 

placed Neem-coated urea in the 

Essential Commodity and Fertilizer 

Control Order (FCO) in 2004. This 

form of urea boosts land fertility, 

resulting in increased agricultural 

output. The neem oil coating 

gradually mixes with the soil and is 

absorbed by the crop as needed, 

resulting in increased yields. It also 

has a greater solubility in liquid, 

making it appropriate for liquid 

applications and minimizing the 

danger of crop burn caused by 

fertilizers or other chemicals like 

calcium cyanide or ammonium 

nitrate. National Fertilizers Limited 

has created neem-coated urea on a 

commercial scale (NFL). The neem 

oil-water emulsion, applied as a thin 

coating with a certain concentration, 

extends the product's shelf life and 

lowers waste. 

Mr. Subash Palekar gave the 

term Zero Budget Natural Farming as 

an alternative to the green revolution. 

He presently teaches his ideas to 

farmers from other states and has 

produced numerous books in various 

languages to assist farmers. ZBNF is 

a traditional method of farming that 

involves working with nature rather 

than using chemicals. Growing 

environmental consequences, as well 

as increased farmer indebtedness, are 

two significant factors driving the 

expansion of ZBNF. ZBNF has four 

main pillars: Jivamrita/jeevamrutha, 

Bijamrita/beejamrutha, Acchadana 

also known as mulching and 

Whapasa. 

Jeevamrutha is a natural 

alternative to artificial fertilizers that 

serves as a catalytic agent in the soil, 

promoting microbial activity. Fresh 

desi cow dung and old desi cow urine 

are combined with jaggery, pulse 

flour, water, and soil to make this 

dish. Jeevamrutha assists in the 

prevention of fungal and bacterial 

infections in plants. Jeevamrutha is 

thought to be required just for the first 

three years, after which the system 

becomes self-sustaining. Bijamrita/ 

beejamrutha is a treatment for seeds, 

seedlings, and other planting 

materials that protects young roots 

against fungus, as well as soil-borne 

and seed-borne illnesses. The 

components are comparable to 

jeevamrutha, and they are applied to 

the seeds before they are planted. 

According to ZBNF, roots demand 

water vapour, which reduces the need 

for irrigation water. This encourages 

soil aeration, minimum irrigation, 

intercropping, bunds, and topsoil 

mulching while discouraging intense 

irrigation and deep ploughing. 

The government has 

promoted organic farming in the 

nation through programmes like the 

Paramparagat Krishi Vikas Yojana 

(PKVY) and the Rashtriya Krishi 

Vikas Yojana (RKVY). ZBNF is now 

being implemented in 131 RKVY 

clusters spanning 704 villages and 

1300 PKVY clusters covering 268 

villages. Organic farming is also 

promoted through programmes like 

the Mission Organic Value Chain 

Development for the North Eastern 

Region (MOVCDNER) run by the 

National Mission for Sustainable 

Agriculture (NMSA). The 

government is also working on 

improving the 'jaivik kheti' site, 

which is an online national organic 

goods market. Increasing farm 

household incomes, diversifying crop 

production, empowering women, 

strengthening agricultural diversity 

and productivity, and designing 

careful price and subsidy policies that 

should encourage the production and 

consumption of nutrient-rich crops 

are all ways that good agricultural 

management can help improve 

nutrition. 
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ord hydroponic is derived 

from two Greek words it 

means “hydro” meaning 

water and “ponos” meaning labour 

i.e. water working. It is technology 

for fodder production without soil. 

Also called fresh fodder 

biscuits/sprouted fodder/sprouted 

grain/alfa-culture. Background of 

hydroponics fodder production had 

been provided by mid-1800. In India 

propagation of hydroponics 

technology for forage production & 

research works were undertaken by 

several workers in 1980. It involves 

supplying cereal grain with necessary 

moisture & nutrients, to enable 

germination & plant growth in 

absence of solid growing medium. A 

range of chemical & structural 

changes take place within cereal grain 

through hydroponic growing process. 

Amount of sprouts produced (yield) 

& quality of fodder is influenced by a 

number of factors. The need of 

hydroponic fodder for livestock 

population, challenge to food 

security, huge demand of fodder & 

feed, low investment of cultivation 

and best for body growth and milk 

production.  

Advantages of Hydroponic fodder 

 Suited for Semi-arid & drought-

prone region of India. 

 Technique can be efficiently used 

in water scared areas. 

 Failure of crop no longer risk. 

 No need longer storage. 

 Wastage of water & nutrient lower 

than conventional production of 

fodder. 

 Major source of vegetable 

proteins. 

 Good Source of carbohydrates, 

minerals, vitamins and water. 

Methodology of hydroponics 

fodder production 

Select the type of system 

Controlled environmental or Low 

cost system 

↓ 

Use dried seeds under sunlight 

↓ 

Seeds are washed with tap water 

(5min) 

↓ 

Seeds are soaked in stimulant 

solution (0.1-1.5% sodium 

hypochlorite or 1-2% hydrogen 

peroxide solution for a period of 20 

hr.) 

↓ 

Germination of seed  

The seeds are spread at up to one cm 

depth in plastic trays with holes (4-6 

kg /m2) 

↓ 

Loading seeds in trays and racking  

↓ 

  Trays are transferred and put them 

in the sprout section (lower section) 

↓ 

The germinated seeds are irrigated 

with fresh tap water or nutrient 

enriched solution 

↓ 

During the growing period, the seeds 

are kept moist by drip or spray 

irrigation 

↓ 

  On 7th to 9th day, the fodder mat is 

harvested  

↓ 

 The trays are washed with cleaning 

solution before reuse it for the next 

cycle. 
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Nutritional composition of different hydroponic fodders on dry 

matter basis  

Sr. 

No. 

Hydroponics  

fodder 

Moisture 

% 
CP% CF% EE% TA% NFE% 

1. Maize 76.7 10.5 5.5 4.6 1.8 77.5 

2. Cow pea 77.9 27.8 6.5 1.9 4.8 58.8 

3. Horse gram 90.1 30.2 13. 2.0 5.4 49.2 

4. Ragi 87.8 10.6 8.8 2.5 2.9 75.1 

5. Sunhemp 77.0 38.7 13.1 4.6 4.4 39.0 

6. Bajara 74.8 9.2 4.1 4.5 1.4 80.5 

7. Jowar 90.0 13.2 13.3 4.9 2.9 65.3 

8. Mothbean 94.3 38.8 18.9 2.6 6.6 33.0 

9. 
Foxtail 

millet 
75.0 14.6 12.1 5.3 3.5 64.2 

10. 
Sanwa 

millet 
86.4 10.7 19.6 4.3 11.6 53.7 
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Precaution for hydroponics 

cultivation 

 There is no need of seed treatment 

 Water should be replaced every 3rd 

day 

 Washing and cleaning should be 

needed to reduce contamination 

 White maize seed better as 

compared to yellow maize  

 Green shed net is important for 

proper aeration and lighting to 

yellowing of leaves 

 Quality seeds should be used for 

fodder cultivation 

Impact on animal production  

 Hydroponic fodders are highly 

digestible, palatable & relished by 

animals. They are highly succulent 

and can intake 1-1.5% of body 

weight  

 Nutritional value of sprouted grain 

improves due to the conversion of 

complex compounds into simpler 

& essential form & by minimizing 

effect of anti-nutritional factors 

during germination 

Conclusion 

It can be conclude that, 

hydroponic fodder could be develop 

locally with low cost materials & is 

more nutritious, palatable & 

digestible fodder for livestock. 

Production of hydroponic fodder has 

become an alternative way to fulfil 

the green fodder requirement of the 

dairy animal. 
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arming is a complicated agri-

business that encompasses a 

variety of operations such as 

cereal cultivation, fruit and 

vegetable production, animal 

husbandry and poultry production. 

Crop agronomic practices are 

influenced by a variety of elements, 

including climate, ecological 

environment, resource availability 

and understanding of agro-techniques 

required for the crop. As a result, it's 

critical to comprehend the impact of 

each aspect on crop growth and 

output. Crop models enable us to do 

this, allowing us to make the 

necessary changes to improve our 

farm's overall management. 

What is a model?  

It is a simplified description 

(often, a mathematical 

representation) of a system to assist 

calculations and predictions. In this 

context, „model‟ is expressed as a 

computer program that can be 

repeatedly run several times for 

computing several designed 

mathematical or statistical 

expressions (equations) governing 

crop growth-environment relations, 

given appropriate input data. 

Why Crop modeling?  

 To apply what we've learned 

through field experiments. 

 To provide a framework that 

encourages interdisciplinary 

collaboration. 

 To encourage the use of systems 

analysis to solve challenges. 

 To provide dynamic, quantitative 

methods for analyzing cropping 

system problems. 

Input data requirement 

a) Weather data: Maximum and 

minimum temperature, rainfall, 

RH, solar radiation and wind 

speed. 

b) Crop data: Crop type, variety, 

phenology (days to anthesis, days 

to maturity etc.), LAI, yield. 

c) Soil data: Soil Physical (Texture. 

Structure) and Chemical 

properties (pH, EC, Micro and 

Macro nutrient status, soil organic 

carbon, Moisture, saturation, field 

capacity and wilting point of soil).  

d) Crop management data: Date  of 

planting, Seed rate and depth of 

Planting, Amount, type and time 

of inputs in the crop field, 

(irrigation, fertilizer, manure). 

e) Pest data: Name and type of the 

pest, mode of attack, pest 

population at different crop 

growth stages. Data on insects or 

pests are included only in those 

models which contains 

the pest module.  

Types of crop models 

Based on different groups of 

variables that affect crops production, 

we can categories crop models as; 

 Ecological models. 

 Climatic models. 

 Socio-economic models. 

The climate based models are 

formulated to predict the correlation 

of climatic variables (like 

temperature, rainfall or snowfall, 

humidity, day length, chilling hours, 

etc.) with a given biological 

phenomenon like survival rate of 

species, growth of vegetative parts, 

fruit-set, crop maturity or the crop 

yields, etc .Most common crop 

models are the economic models 

analyzing the effect of some inputs on 

crop yields. Influence of an 

independent variable is estimated on 

the crop yield or on the growth of the 

crop. 

How it work? 

 Crop models determine daily 

biomass increase in individual 

plant organs (stems, leaves, roots, 

grains/tubers, etc.) and the 

progression of plant development 

from sowing to maturity based on 

soil variables, climatic conditions 

and crop species. 

  Crop models also account for soil 

dynamics (water and nutrient 

availability) to mimic crop growth 

across the entire growing season. 

 FARM/IT also estimates nitrogen 

mineralization, leaching and 
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volatilization based on rainfall and 

soil moisture content. 

Steps in modeling 

 

 

 

 

 

 

Applications in horticulture: 

• Crop models are required for 

forecasting yields, policy analysis 

and management alternatives. 

• Effortless marketing based on 

yield predictions (timings of the 

arrivals of different produce in the 

market). 

• Estimation of yield gaps: the main 

factors and their impact. 

• An understanding of the marketing 

season's lean period can help us 

adjust our harvesting to take 

advantage of this time, increasing 

our profit margins. 

• It is also possible to target fruit 

production in accordance with 

local festivals and fairs. 

• In order to keep fruit trees healthy, 

we must model their "architecture 

of fruit trees and linkages between 

pruning and flower and fruit 

growth. For example, in the field 

of biomechanical modelling. 

• Physiological production 

processes from seeding to harvest 

are considered the biological 

content of the model, while costs 

and profits from production are 

considered the model's economic 

content. 

• The biophysical model can use 

characteristics like tree density 

and pruning/training regimes to 

calculate the annual fruit 

production. 

• Climate change and variability's 

impact on human well-being. 

• Environmental impact- 

percolation, N losses, GHG 

emissions, Precision farming.  

Potential of mathematical 

modeling in fruit quality 

• Simple yield equations to 

complicated representations of 

respiration, photosynthesis and 

nutrient assimilation were some of 

the models used. 

• It is crucial for flavour and aroma 

to employ models to predict 

seasonal changes in quality 

variables including fruit size and 

dry matter, as well as water 

content and the concentration of 

sugars and acids. 

• Physiological characteristics and 

quality qualities can be linked with 

these models, which have been 

shown to do so. 

Limitations of modeling 

• Large amounts of data, which may 

not be exposed to the user, are 

required for these applications. 

• Having a working knowledge of 

computers and computer language 

is essential. 

• Modeling is only vaguely known 

and accepted by a small number of 

people. 

• Using models designed for one 

region as-is will not work with 

models made for other regions. 

• Even if we take into account a 

huge number of variables, models 

cannot guarantee 100% accurate 

results. 

Conclusion 

 Plant processes like 

photosynthesis and respiration, which 

are monitored on seconds and 

minute’s time scales, can be 

integrated with data on processes like 

reproductive and vegetative growth, 

which are assessed over much longer 

time intervals, using simulation 

models. Peach trees' reproductive and 

vegetative organs' growth, as well as 

carbon assimilation and maintenance 

respiration, were evaluated using the 

Peach model. Fruit and stem growth 

were anticipated to experience 

periods of carbohydrate limitation 

that correlated with previously 

observed resource-limited growth 

periods. By simulating carbohydrate 

supply and demand in a realistic way, 

the model proves that plants may be 

thought of as networks of semi-

autonomous, interdependent organs 

that compete for resources according 

to their relative sink strengths.  

*****
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rosopis is a genus of dry 

tropical and subtropical plants 

found in America, Africa, and 

Asia. Prosopis cineraria (L.) 

is known as the King of the Desert 

and the Thar Desert's Kalptaru. 

Almost all of the khejri's parts are 

used. The trees have a monolayered 

canopy and a deep root structure, 

making them versatile in terms of 

wood production, fodder, food, and 

medicinal purposes, as well as 

improving soil fertility. The tender 

pods are eaten green or dried after 

boiling locally called sangri and used 

in the preparation of curries and 

pickles. 

The name khejri is thought to 

have been taken from the name of a 

village in Rajasthan's Jodhpur 

district, Khejrali. It's one of the most 

common native trees in India's 

northwestern plains and gently 

undulating ravine areas. 

Prosopis cineraria (L.) Druce 

belongs to Leguminosae family 

(subfamily: Mimosoideae). Prosopis 

has feathery foliage similar to acacias 

or mimosas, as well as tiny yellow (or 

white) flowers arranged in spikes (or 

balls). They're primarily thorny, with 

thick pods (ranging from long and 

yellow to short and black) that never 

split on the tree or once they've 

dropped. 

It can be found in arid and 

semiarid parts of America, Africa, 

and Asia. The genus is found 

throughout South, Central, and North 

America, as well as Africa and Asia. 

Many species can be found in 

Argentina's Chaco region, which is 

known as a biodiversity hotspot. 

Flowers of Prosopis cineraria 

are small, yellowish, auxiliary and in 

slender spikes about 711 cm in 

length, rachis 35 cm long, glabrous, 

pinnate mostly two opposite pairs. 

The peak period of flowering is 

reported from midApril to midMay 

and the duration of flowering varied 

from 2848 days depending upon the 

climatic conditions of particular 

region. Prosopis cineraria (L.) is 

predominantly crosspollinated crop 

might be due to self-incompatibility. 

Insects (entomophilous) pollinated 

the flowers, particularly Melipona 

species, honey bees, and Syrphidae 

species.  

1. Development of cultivar having 

higher seed weight, seed volume 
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and seed thickness for improving 

germination.  

2.  Development of cultivar having 

higher pod length with good pod 

quality.  

3.  Fast growing trees with higher 

production potential. 

4.  Development of cultivar that 

responds well against pruning 

should also be an aim of 

improvement.  

5. The development of a thornless 

cultivar with a dense canopy, 

dense foliage, and a compact 

canopy. 

Seed weight and volume 

exhibited high genetic variability, 

heritability and genetic gain. Seed 

weight, seed volume, and seed 

thickness all had a substantial and 

positive relationship with 

germination percentage, according to 

a correlation research. These traits 

should be given priority for 

improving germination in Prosopis 

cineraria.        

1. Because Khejri is a cross-

pollinated crop, it is very 

heterozygous, necessitating a large 

population size for selection. 

2. It has a four-and-a-half-year 

juvenile phase. As a result, 

breeders should expect to wait a 

long period before seeing the 

desired outcomes. 

3. Self-incompatibility is present. 

4. Lack of knowledge on inheritance 

pattern. 

Burkart (1976) described 44 

species and numerous variations in 

the genus Prosopis, which was 

classified into five sections. Most 

species appear to be able to interbreed 

within each section, resulting in 

hybrid populations that are 

increasingly being 

classified as new species, 

variations, or forms. The 

vast majority of Prosopis 

species and variations 

described (40 out of 44) 

are American, including 

30 from section Algarobia, 

which contains the 

majority of the common 

species such as P. juliflora (Sw) DC. 

In 1857, it was imported from Latin 

America. P. alba and P. nigra, both 

from the Algarobia section, were also 

brought recently from Latin America. 

Until now, khejri improvement 

has been limited to the introduction, 

exploration, and evaluation of 

germplasm, as well as the selection of 

a suitable ideotype. Mutation and 

polyploidy breeding etc. are not 

attempted so far in this crop. 

1. Introduction 

Plant introduction refers to the 

process of introducing a genotype 

into a new habitat where it has never 

been grown before. In the Algarobia 

section of khejri, two new species, 

Prosopis alba and Prosopis nigra, 

were brought to India from Latin 

America for the objective of 

incorporating good pod features and 

increasing production. 

2. Selection 

The majority of today's variations 

are the product of seedling selection 

from a mixed population of open 

pollinated seedlings. There must be a 

large population for selection criteria, 

and an assessment of such variances 

based on truly diverse germplasm 

gives a sense of the level of genetic 

variety. The more genetic 

heterogeneity there is, the better the 

possibilities of progress. As a result, 

efforts may be focused on the 

selection of a few traits that 

eventually contribute to yield. Due of 

the great genetic variety in the 

Prosopis, it is an effective way of 

breeding. Thar Shobha is a seedling-

selection-based cultivar. 

3. Hybridization 

It’s ability to cross with closely 

related species could be utilized for 

hybridization and genetic 

improvement. Self-incompatibility is 

common among Prosopis species, 

which means they must cross with 

another tree to produce fruit. This is a 

method of increasing genetic 

variability and adaptability to a 

variety of environments. Depending 

on innate genetic diversity or just 

where it is growing, a single Prosopis 

species can take the form of a tree or 

a bush, be thorny or not, have larger 

or smaller leaves, straight or curved 

pods, and be thorny or not. The wide 

variation is compounded by the fact 

that many species can hybridize. 

Future thrust 

1. The development of high-yielding 

cultivars. 

2. Taking advantage of heterosis 

(hybrid vigour). 

3. Breeding for resistance against 

biotic and abiotic stresses. 

 

*****
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lants control their 

physiological programmes, 

developmental transitions and 

responses to the environment with the 

help of phytohormones/ plant growth 

regulators. These are organic 

compounds with varying chemical 

structures that are synthesized in low 

concentrations by plants in 

specialized tissues and transported 

throughout the plant body, where they 

alter essential physiological 

processes qualitatively and 

quantitatively. Plant hormones are 

classified into several groups, 

including auxins, gibberellins, 

cytokinins, abscisic acid, ethylene, 

brassinosteroids, and jasmonates. 

Phytohormones serve a variety of 

functions, and different combinations 

of them can act synergistically 

(auxins and gibberellins) or 

antagonistically (abscisic acid and 

auxins) to promote very specific 

responses. 

Plant growth regulators are 

organic chemical substances other 

than nutrients and 

vitamins that, when 

applied in small 

amounts, regulate plant 

growth. Plant 

Hormones are natural, 

whereas Plant Growth Regulators 

are synthetic. Hormone is a Greek 

word derived from the Greek word 

hormao, which means "to stimulate" 

(Beylis and Starling, 1902). 

Thimann (1948) proposed the term 

phytohormones to refer to organic 

substances produced naturally in 

plants, synthesised in one part and 

usually translocated to another, 

where small amounts affect plant 

growth and other physiological 

functions. This can be used to 

improve germination, crop 

uniformity, harvesting ease, and 

storage in vegetables. The use of 

growth regulators regulates the 

physiological activity of vegetable 

crops, resulting in increased 

vegetable production. Plant growth 

regulators are substances that, 

whether natural or synthetic, 

influence the growth and 

development of vegetable crops. 

Plant growth regulators are classified 

into five types: auxins, gibberellins, 

cytokinins, abscisic acid, and 

ethylene. The classes are discussed 

further below. 

1. Auxins: IAA, NAA, IBA, 2-4D, 4- 

CPA, MCPA 

2. Gibberellins: GA3  

3. Cytokinins: Kinetin, Zeatin  

4. Ethylene: Ethereal 

5. Dormins: Abscisic acid,   

6. Growth inhibitors: AMO-1618, 

Phosphon-D, Cycosel, MH. 

 

Tomato 

 The foliar application of PCPA @ 

50-100ppm increases fruit set in 

adverse climatic condition. 

 The seed treatment of 2,4-D @ 2-

5ppm increases fruit set earliness, 

parthenocarpy. 
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Brinjal 

 Application of 2,4-D @ 2ppm 

improve the fruit set, early yield. 

Chilli 

Fruit set in chilli can be 

enhances by application of growth 

regulators like NAA @40ppm and 

GA3 @ 10-100ppm. 

Okra 

Seed treated by IAA @ 20ppm 

or NAA @ 20ppm enhance the 

germination. 

Cucurbits: plant growth regulators 

may be applied at 2-true-leaf stage 

and repeat the spray at 4- true- leaf 

stage. 

Cucumber 

 Application of Ethrel @150-

200ppm increase the number of 

female flowers. 

 Gynoecious line can be 

maintained by induction of male 

flower through GA3 @1500-

2000ppm. 

Musk melon 

Foliar spray of ethrel @ 

250ppm for induction of more female 

flowers.  

Water melon 

Foliar spray of TIBA @ 25-

250ppm for induction of more female 

flowers.  

Bottle gourd 

Foliar spray of MH @ 50-

150ppm for induction of more female 

flowers. 

Ridge gourd and Sponge gourd 

 Foliar spray of IAA @ 20-200ppm 

for induction of more female 

flowers.  

 Foliar spray of NAA @ 25-

100ppm for induction of more 

female flowers.  

Bitter gourd 

 Foliar spray of MH @150-

200ppm for induction of more 

female flowers.  

 CCC foliar spray @100-500ppm 

to increase the female male ratio of 

flowers. 

Pumpkin  

Foliar spray of ethephon @ 

250ppm for high female flower 

production. 

 

Summer squash 

Ethephon foliar spray @ 

250ppm for temporary suppression of 

male flowers. 

Garden pea 

 Soaking of seed in GA3 @ 10ppm 

for 12 hrs has given the highest 

germination. 

 Spraying CCC @ 50ppm for 

increase the yield and drought 

tolerance. 

Onion 

Application at before harvest 

MH @ 1500-2000ppm for sprout 

suppressant. 

As a result of this article, it is 

possible to conclude that the use of 

plant growth regulators in vegetables 

has been found to be beneficial for 

improving yield, quality, 

synchronization in flowering, 

earliness, cold and high temperature 

fruit setting, sex modification, 

increasing post-harvest life, and 

developing resistance to biotic and 

abiotic stresses.  

 

****
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limate is the average weather 

at a particular place and time 

of year, over a long period of 

time (usually 30 years). Climate 

change that continues for decades or 

more, arising from natural causes or 

human actions. Climate change, 

which includes global warming, 

climate change and sea level, 

saltwater intrusion, flood production 

and drought, is considered a global 

issue. Climate change is contributing 

to global vegetable production. 

However, the environment and its 

effects depending on the degree of 

climate change, geographical region, 

and the crop production system. The 

potential impact of climate change 

may be reflected in product changes 

in terms of crop quality; changes in 

agricultural practices such as water 

use, fertilizer, and pesticides; and 

environmental impacts especially in 

relation to the frequency and intensity 

of soil drainage which may lead to 

nitrogen loss through immersion, soil 

erosion and reduced plant diversity. 

Vegetables are more sensitive 

to the environment, so high or low 

temperatures, moderate soil moisture 

or heavy rainfall are the main reasons 

for low productivity in tropical areas. 

Environmental stresses often affect 

soil organic matter decomposition 

and the availability of nutrients and 

water in a plant. CO2, a major 

greenhouse gas, contributes to the 

growth 

and development of pests and 

diseases of vegetable plants. Under 

changing climates, crop failure, crop 

failure, declining quality and an 

increase in pest and disease problems 

are common, and they make 

vegetable production unprofitable. 

Agricultural production must be 

adapted to a changing climate by 

minimizing its impact. Unless 

measures are undertaken to adapt to 

the effects of climate change on 

vegetable production, nutritional 

security in developing countries will 

be under threat. Major global climate 

change has an impact on agriculture 

and as a result affects global food 

security. 

Impact of climate change 

during the recent past  

1. 2012: Nilam cyclone in Chennai  

2. 2012: Avalanche in Kashmir 

(J&K)  

3. 2013: Massive flooding and 

mudslides at Kedarnath Temple  

4. 2013: Heat waves in Orissa.  

5. 2014: Floods in J&K  

6. 2017: Floods in northern India  

7. 2018: Floods in Kerala. 

Causes of climate change  

1. Natural Causes: Continental 

drift, Volcanoes, The Earth’s Tilts, 

Ocean Currents and Intensity of 

Solar Radiation  

Anthropogenic Causes 

1. Green Houses Gases: Carbon 

dioxide (CO2), Methane (CH4), 

Nitrous oxide (NO2), Chlorofloro 

carbons (CFCs), Ozone (O3) and 

Water Vapors (H2O) 

2. Land Use Change:  

Deforestation and Urbanization.  

 

 

 

 

What is Greenhouse Effect?  

Greenhouse effect, a warming 

of Earth’s surface and troposphere 

(the lowest layer of the atmosphere) 

caused by the presence of water 

vapour, carbon dioxide, methane, and 

certain other gases in the air. Of those 

gases, known as greenhouse gases, 

water vapour has the largest effect. 

The atmosphere allows most of the 

visible light from the Sun to pass 

through and reach Earth’s surface. As 

Earth’s surface is heated by sunlight, 

it radiates part of this energy back 

toward space as infrared radiation. 

This radiation, unlike visible light, 

tends to be absorbed by the 

greenhouse gases in the atmosphere, 

raising its temperature. The heated 

atmosphere in turn radiates infrared 

radiation back toward Earth’s 

surface. 

General Effects of Elevated 

CO2 on Vegetable Crops  

1. Tuber crops:  

a) Tuber yield: For every 100-ppm 

increase in CO2 approximately 

10% increase in tuber yield.  

b) Increase mean tuber weight  

c) Increase in tuber number  

d) Advances tuber initiation and 

flowering  

e) Reduction of chlorophyll content 

in leaves particularly during later 

growing after tuber initiation.  

2. Root crops: Increased by 34% for 

increase in CO2 from 325-530 

ppm.  

3. Cucumber: Yield increased by 

34% for increase in CO2 from 364-

620 ppm (Nederhoff, 1994).  

4. Solanaceous crops: In tomato and 

brinjal elevated CO2 increased 

yield by 31% & 24%, respectively.  
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5. Bulb crops: Increased by 30-50% 

for increase in CO2 from 325-530 

ppm. 

Effect of Temperature  

1. In tomato, high temperature can 

cause significant losses in 

productivity due to reduced fruit 

set, with smaller size and lower 

quality fruits (Stevens and Rudich, 

2008).  

2. In bulb crops, 1˚C rise in 

temperature will decrease bulb 

yield by 3.5-15% (Lawande et al., 

2010).  

3. Without adaptation to climate 

change and other mitigation to 

technological adaptation gaps, 

simulations project a 23% decline 

in potato yields by the years 2040–

2059 (Hijmans, 2003).  

4. In cucumber, sex expression is 

affected leading to production of 

more male flower.  

5. In pea, above 25.5˚C temperature 

during bloom than reduces pod set, 

flower, pod number and yield.  

6. Most crop cultivars express a 

quantitative delay of number of 

days to flower (DTF) in response 

to a less pro motive photoperiod. 

Conclusion  

Climate change is a reality. 

Vegetable production is likely to 

suffer losses. Adaptation strategies 

can help minimize negative impacts. 

It is unlikely to find a single method 

to overcome the effects of 

environmental stresses on vegetables. 

A system approach, where all 

available options are considered in an 

integrated manner, will be the most 

effective and ultimately the most 

sustainable. Need for global 

integration of efforts to produce 

impact more quickly than the 

individual institutions working in 

isolation. Scientific results need to be 

delivered, best approaches utilized 

and effective methods sustained. 

Adequate and long-term funding 

necessary.  

 

******

Table-1 Effect of Climate Change on Pest Scenario in Vegetable Crops 

Insect-pest Major crop Presently infested 

Serpentine leaf miner 

(Liriomyza trifolii) 
Tomato 

Brinjal, Cow pea, French 

bean, Squash, Leafy 

vegetables, cucurbits 

Spiralling whiteflies 

(A. macfarlanei) 
Guava, Citrus Okra 

Mealy bug (C. 

insolita, P. solanpisis) 
Cotton, Jute 

Brinjal, Tomato, chilli, 

okra 

Hadda beetle (H. 

vigitioctopuntata) 
Brinjal Bitter gourd 

Fruit borer (H. 

armigera) 

Gram, Cotton, 

Tomato, Cabbage 

Peas, Chilli, Brinjal, 

Okra 

Cabbage butterfly 

(Pierisbrasicae) 

Cabbage, 

cauliflower & 

Mustard 

Knol-Khol, Radish 

Gall midge Brinjal Chilli and Capsicum 

Red spider mite 

(Tetranychus sp.) 
Okra 

Brinjal, cowpea, Indian 

bean 
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n many poor nations, millions of 

people do not have enough food 

to satisfy their daily needs, and 

millions more are lacking in one 

or more nutrients, this is also true in 

India, the world's second most 

populous country. Wild edible plants 

have played an important role in 

human life since time immemorial. In 

India, the majority of rural residents 

rely on wild edible plants to fulfill 

their diet. Wild plant diversity 

provides variation in the family diet 

and adds to household food security. 

Introduction  

"Those species with 

underexploited potential for 

contributing to food security, health, 

revenue production, and 

environmental benefits" are 

considered underutilised crops. The 

possible reasons for the low 

utilization of underutilized fruit and 

vegetables, in spite of their 

recognized importance are due to 

lack of availability of planting 

material, lack of awareness on 

nutritional and medicinal 

importance and lack of information 

on production technique of these 

crops. The economically poor 

population in rural regions depends 

solely on underutilized or wild 

edible fruits to meet their nutritional 

needs. In recent years, several of the 

wild fruits collected by locals have 

become marketable. The 

knowledge on such plants may 

assist to provide diversity to a 

repetitive diet while also providing 

mineral and vitamin requirements. 

Underutilized crop must be 

fulfilling the following 

features:  

 A scientific or ethno botanical 

confirmation of food value is 

required for the crop. 

 The crop must have been farmed at 

some. 

 point in the past or 

specifically in a particular 

geographical region. 

 It must be currently 

cultivated less than 

other conventional crops. 

 There has to be a poor or non-

existent official seed supply 

infrastructure for the crop. 

 It received little attention from 

research, extension services, 

farmers, policy and decision 

makers and technology providers. 

 It must be very nutritive and/or 

possess medical or therapeutic 

capabilities. 

Underutilized Fruit of 

Himalayan region  

Yellow Himalayan Raspberry/ 

Hisalu 

Rubus 

ellipticus, 

commonly 

known as 

golden 

Himalayan raspberry or as yellow 

Himalayan raspberry, is an Asian 

species of thorny fruiting shrub in the 

rose family. It is found in the hilly 

region mainly in Chamoli, Almora, 

Naintal and other places which 

located in the high altitudes. This is a 

wild fruit and ripens in the month of 

March and April.  

Importance and Uses  

 The plant has astringent and 

purgative properties. 

 The root's juice is used to cure 

fevers, stomach problems, 

diarrhoea and dysentery. 

 Wounds are treated with a root 

paste that is applied externally.  

 It is extensively used for treating 

menstrual disorders. 

Kaphal           

Kaphal, Myrica esculenta is 

a wild fruit popular among 

both locals and 

visitors in 

Uttarakhand. 

The fruit is 

very juicy and 

rich in antioxidant 

content. It's thought to be a perfect 

medicine for hunger. The fully ripe 

kaphal has a dark crimson or blackish 

appearance and a very sweet taste.   

Importance and Uses 

 Product of kaphal, Chwayanprash 

and Brahmarasayan to enhance 

digestion, memory, intelligence, 

I 
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concentration and physical 

strength. 

 Useful in catarrhal fever, cough 

and in the affections of the throat. 

 Bark is caustic, bitter, and 

pungent, and is said to help with 

vata and kapha diseases, as well as 

fever, and asthma. 

 The oil from the flowers is a tonic, 

useful in earache, diarrhea and 

paralysis. 

Kala Hisalu/ Hill Raspberry 

Kala Hisalu, Rubus biflorus is a 

blackish purple fruit found in 

Himalayan region of Uttarakhand , 

Himachal 

Pradesh and 

Nepal . It 

is a 

spreading 

deciduous 

shrub of 

Rosaceae 

family. Fruit is 

sweettin taste, though it is not 

commonly collected for domestic 

use. The fruit perishes quickly after 

plucking from the thorny bush.  

Importance and Uses 

 It is widely grown as an 

ornamental in tropical climates. 

 A purple to dull blue dye is 

obtained from the fruit. 

 Juice extracted from the roots of 

this shrub has been found to be 

useful in treating fevers and 

gastric problems and diarrhea. 

 Its bark past is used for treating 

scabies. 

Mock strawberry/ Indian 

strawberry  

Mock strawberry, Duchesnea 

indica is belonging to family 

Rosaceae. It is resembled  like wild 

strawberry but it produces yellow 

flower while, wild strawberry 

produces white 

flowers. Mock 

strawberry 

fruits and 

leaves are 

edible. 

However, 

they may 

not taste as 

well as real strawberries.  

Importance and Uses 

 The fruit of the Indian Strawberry 

can also be used to treat skin 

diseases. 

 Fresh leaves can be crushed and 

used as a therapeutic poultice on 

the skin. 

 The flowers' extract is used to 

stimulate blood circulation. 

 It's a good ground cover plant with 

runners that spread rapidly. 

Bedu 

Ficus palmata 

commonly 

known as 

Bedu in 

Uttrakhand 

hills, is one of 

the most delicious fruits 

that can be found growing wild. Fruit 

is small purple in colour and 

resembled like fig in full ripe stage.  

Importance and Uses 

 The unripe fruits and young shoots 

are cooked and eaten as a 

vegetable. 

 The plant is used as a rootstock for 

the common fig. 

 Various products, such as  jam and 

jelly  can be made from this fruit. 

Mehal/Melu  

Pyrus pashia is a wild pear 

species commonly known as Melu in 

Garhwal and Kumaun region of 

Uttrakhand. The fruits start to mature 

in the first week 

of November 

and  until the 

last week of 

December.  

Importance and 

Uses 

 Its most common used rootstock 

for pear. 

 Fruits are rich in Vitamin C 

content. 

Ghingaru 

Crataegus crenulata commonly 

known as Chhota seb and 

ghingaru, is a thorny 

shrub commonly 

found in an 

altitude of 

1500- 2500 

m above mean 

sea level. Small glabrous, attractive 

scarlet red coloured fruits are 

produced in branches.  

Importance and Uses 

 The fruit has high vitamin C 

content and serves as a valuable 

source of vitamin. 

 It has cardio-tonic properties. 

 Fruits are act as apitizer. 

 The shrub's bark is used to treat 

severe bleeding during menstrual 

periods. 

Conclusion 

Underutilized fruits with high 

nutritious potential and the capacity 

to withstand harsh climatic conditions 

might be a blessing to all producers, 

consumers, and environmentalists if 

properly managed. 

 

*****
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cological weed control is a 

comprehensive strategy that 

takes a new approach to 

farming system management. 

The goal of an ecological weed 

management approach is to combine 

the alternatives and resources 

available, rather than relying solely 

on specific control measures, to make 

crops and cropping systems 

unwelcoming to weeds and to reduce 

the effect of any weeds that persist. 

Adopting sustainable farming 

techniques minimises the amount of 

soil manipulation, making it more 

difficult for weed seeds to germinate, 

as well as reducing organic matter 

depletion and soil erosion. As a result, 

ecological methods to weed and soil 

management might be a viable choice 

for ensuring long-term crop 

production. 

Approaches involved in 

ecological weed management 

Ecological weed control 

encourages weed suppression rather 

than weed removal by increasing crop 

competition and weed phytotoxicity. 

The following are some of the several 

approaches involved in ecological 

weed management. 

(A) Preventive approach  

Weeds are controlled by preventative 

measures. There are many ways to 

prevent weeds in agricultural 

activities which are well known 

including: -  

 Control and manage the 

opportunity for new weeds to 

invade and spread. 

 Control and manage the spread of 

existing weed infestations  

  Quarantine  

  Monitor 

(B) Cultural approaches  

In cultural practices such as 

tillage, mulching, and burning are 

used by certain traditional farmers to 

manage the weeds. Globally, cultural 

control has been one of the most 

widely used control options and 

includes stale seedbed techniques, 

crop rotation; increase the 

competitive ability of the crop, time 

of seeding and irrigation, inclusion of 

cover crops, and intercropping. Some 

of the cultural practices are given 

below:  

 Selection of competitive 

cultivars  

Competitive crop cultivar offers a 

potentially cheap option to include in 

cultural weed management strategies. 

Competitive cultivar can suppress 

weed seed production, limit future 

weed infestation, and become a safe, 

environmentally benign and low-cost 

tool for weed management.  

 Crop establishment method  

Crop establishment methods 

adversely affect the weed population 

and its dry weight. Line 

sowing/drilling has replaced 

broadcasting to a large extent.  

 Intercropping   

Intercropping involves growing 

more than one crop in the same field 

at the 

same time. One main crop with one or 

more secondary crops interceded for 

weed suppression with the goal of 

maximizing yield of the main crop.  

 Crop rotation  

Crop rotation is a planned 

sequence of crops growing in the 

same field year after year. Crop 

rotations can help in controlling 

weeds, supplying soil nutrients, 

improving soil tilth, and reducing soil 

erosion.  

 Seed rate  

Variation in the seed rates and 

high seed rate significantly 

influenced weed population and their 

dry weight by securing an optimum 

plant population which shows 

excellent smothering effect on weeds 

and improving productivity and 

profitability of the crop.  

 Cover crops/green manures  

Green manure crops are 

commonly associated with organic 

agriculture, and are considered 

essential for annual cropping systems 

that wish to be sustainable. One of the 

major benefits of green manures is 

their ability to suppress weeds.  

 Nutrient management  

Proper crop nutrient management 

can play a pivotal role in weed 

management. Fertilizer application 

strategy to crop play important role in 

reducing weed population in crop as 

weeds are always strong competitor 

of crops for available resources. 

(C) Mechanical approaches  

Most mechanical weed control 

methods, such as hoeing, tillage, 

harrowing, torsion weeding, finger 
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weeding and brush weeding, are used 

at very early weed growth stages. 

Summer ploughing increased the total 

buried weed seed population by 3-4 

times compared to no ploughing.  

 Mulching  

Mulches are coverings placed on 

the surface of the soil. Any material 

such as straw, plant residues, leaves, 

loose soil or plastic film can be used 

as a mulching material.  

 Hand pulling and digging  

Hand weeding is more effective 

for annual rather than perennial 

weeds due to its capacity of 

vegetative reproduction. Handhoes, 

push hoes and other traditional 

methods of hand weeding are still 

used worldwide in many agricultural 

crops.  

 Flame weeding 

Flame weeding is most prevalent 

in European countries. Flaming has 

shown good results after weed 

emergence but before crop 

emergence in potato, sugar beet, 

carrot, and chilli.  

 Use of weeders  

Use of mechanical weeders in 

agricultural operations is increasing 

because of nonavailability of labours 

for weeding. The machineries like 

mini-weeders, power tillers, 

minitractor drawn rotavator are used 

for weeding in wider spaced crops 

like sugarcane, cotton, and orchards.  

 Soil solarization  

Soil solarization is a special 

technique in which moist soil is 

covered by polyethylene film (usually 

black or clear plastic sheet) to trap 

solar radiation and cause an increase 

in soil temperatures for several weeks 

to levels that kill weeds, weed seeds, 

plant pathogens, and insects for 

economic crop production.  

(D) Allelopathy 

The term allelopathy used to 

express growth inhibition of a plant 

through the release of chemicals into 

the environment from another plant. 

The allelopathic interactions among 

various biotic components have a 

great potential in improving crop 

production, maintaining ecosystem 

stability, nutrient conservation, and 

above all in management of weeds 

and pests.  

(E) Biological approaches  

Biological control involves the 

use of insects or pathogens (diseases) 

that affect the health of the weed. On 

the other hand, biological weed 

control involves using living 

organisms, such as insects, 

nematodes, bacteria, pathogens, or 

fungi that affect the health of the 

weed or reduce weed populations.  

Integrated weed management 

Integrated weed management 

includes more than one method of 

control viz., seed purity, crop 

varieties, spacing and methods of 

planting, cultivations, soil 

solarization, intercropping, crop 

rotation, water management, manure 

application, biological control and 

herbicides. Integrated weed 

management system is basically an 

integration of effective, dependable 

and workable weed management 

practices that can be used 

economically by the producers as a 

part of sound farm management 

system. 

 

*****
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he rice-wheat rotation is the 

principal cropping system in 

India. It is predominantly 

adopted in Punjab, Haryana, Bihar, 

Uttar Pradesh and Madhya Pradesh 

and, contributes to 75% of national 

food grain production. It is therefore, 

considered to be the cornerstone of 

India’s food grain self-sufficiency. 

But, in areas where rained ecosystem 

is predominant, the land after harvest 

of rice left fallow due to low irrigation 

facilities and many other socio-

ecological constraints. This rainfed 

agriculture system has forced the 

states like, Jharkhand, Chhattisgarh 

and parts of Eastern India, to follow 

monocropping of rice during kharif 

followed by unutilized fallow land 

during rabi season, resulting into low 

cropping intensity with less farm 

income, low livelihood, poverty and 

malnutrition. So, intensification of 

this monocropping system is of 

paramount importance to meet the 

food, nutritional and livelihood 

demands of the growing population. 

In this perspective, there is an 

enormous opportunity to increase the 

cropping area and cropping intensity 

by strategically trapping the potential 

of rice fallows.  

Pulses are dual 

purpose, protein rich, hardy, low 

input requiring, short duration crops 

that offer tremendous opportunity 

to utilize residual soil moisture and 

have great potential as cash crop in 

the rice fallow land. Their inherent 

capability to fix atmospheric 

nitrogen into plant usable form and 

survive under adverse conditions of 

drought, makes them the choice 

crop for rice fallows. Also, 

inclusion of pulses in rice fallow is 

a low-cost approach to maintain soil 

fertility, provide nutritional security 

and improve farm income of poor 

farmers. Presently, India is 

experiencing a huge gap between 

demand and supply of pulses, 

causing a sharp hike in the market 

price of pulses for both grain and 

seed purpose. So, the best move to 

minimize this demand and supply 

gap is to promote and popularize 

pulse cultivation with a dual 

objective of crop-area expansion 

and maintenance of sustainability of 

the production 

system through 

crop 

diversification in 

rice fallow lands during rabi.  

Despite the immense scope, 

pulse cultivation in rice fallows is 

not in common practice due to lack 

of awareness among the farmers, 

poor adoption of new technologies, 

non-availability of quality seeds of 

improved varieties on time and, 

other biotic, abiotic and socio-

economic constraints. For potential 

utilization of the rice fallows in 

pulse cultivation, location specific 

and economically viable 

technologies for better 

performances of pulses are required 

to be standardized through proper 

understanding of the system 

ecology and constraints study 

(Kumar et al. 2018). The research 

and development program for pulse 

production in rice fallows should 

focus on evolving and popularizing 

short duration drought escaping 

varieties of pulses and short 

duration varieties of rice to facilitate 

early sowing of rabi crop on 

residual soil moisture (Kumar and 
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Hazra 2012). With strategic 

management of location-defined 

constraints and timely supply of 

quality seeds of improved varieties, 

the untrapped potential of rice 

fallows can be exploited for 

increasing cropping intensity and 

crop productivity, providing 

livelihood security and, eliminating 

poverty and malnutrition from these 

regions.   

Improved cultivars recomm-

ended for rice-fallow manag-

ement under different 

cropping system 

The Relay cropping and 

Sequential cropping, are two major 

cropping systems that could be 

adopted to trap the residual soil 

moisture of rice fields and utilizing 

the rice fallow lands for cultivation. 

Relay cropping is a multiple 

cropping method where the second 

crop is seeded into standing first 

crop well before its harvest while, 

sequential cropping represents the 

simplest form of multiple cropping 

where a second crop is grown after 

the harvest of first crop.  

 

*****

Location/ Site/ 

Zone 
Cropping system Crop Varieties 

Eastern India 

Relay cropping: 

Rice + Lentil 

Rice IET 4786, CR Dhan 201, CR Dhan 202, CR Dhan 320 

Lentil Subrata, IPL 316 

Sequential cropping: 

Rice - Chickpea 

Rice – Lentil 

Rice Pant Dhan 12, CR Dhan 202, CR Dhan 115 

Chickpea Jaki 92-18, DCP 92-3 

Lentil IPL 316, L 4717, IPL 220 

Central India 

Relay cropping: 

Rice + Lathyrus 

Rice Swarna, JRH 12, JRH 5, CR Dhan 306 

Lathyrus Ratan, Prateek 

Sequential 

cropping: 

Rice - Chickpea 

Rice CR Dhan 205, Purna, CR Dhan 306 

Chickpea JG1 130, JG 226 

North-Eastern 

India 
Sequential cropping: 

Rice - Chickpea 

Rice IURON 514, Kbalum 

Lentil DPL 62, DPL 15 

Southern India 
Relay cropping: Rice 

+ Urdbean/ Mungbean 

Rice CR 1009, ADT 49 

Urdbean 
LBG 22, LBG 685, LBG 752, Co4, TMV 1, ADT 3, 

KU 301, 

Mungbean LGG 460, TM 96-2, LGG 410 

 



 

 April, 2022/ Issue-24/Page | 107 

   

 

ransboundary Insect Pests 

cross national borders of 

neighboring countries 

worldwide. Recognized as increasing 

threat to sustainable food production 

and environmental protection 

globally. Migratory insect pests 

moves thousands of km. across 

political boundaries in search of food 

and breeding places. 

Quarantine insect pests can 

be introduced to a country mainly by 

trade and movement of people. It is 

necessary to ensure early detection of 

pests in affected areas and control 

them. Take necessary measures to 

prevent their spread or introduction 

into an area where they are not 

present. 

Background and Challenges 

of Transboundary Insect Pest 

1．Severe damages caused by 

transboundary pests 

 It is reported that damage 

caused by plant pests is responsible 

for loss of 20-

40 % of global 

food production. In particular, 

significant damage has been caused 

globally by transboundary pests 

against the background of climate 

change and globalized movement of 

people and goods. Furthermore, the 

extension of overwintering areas of 

pests toward both northern and 

southern latitudes is observed, due to 

ongoing global warming. The 

increasing threat of transboundary 

pests has become a global issue 

affecting all countries. 

 2. Collecting and sharing 

information on pest 

occurrence, spread or 

outbreaks; and developing 

improved diagnostic systems 

 Once pests are established, 

their eradication is often difficult and 

it requires a significant effort to 

control them. Therefore, it is 

necessary to collect timely 

information on pest occurrence, 

spread or outbreaks and to prevent 

introduction of pests by phytosanitary 

measures at boundary points, or once 

it happens, to take prompt and early 

actions to minimize spread of pests. 

Some G20 member countries have 

been implementing research 

cooperation on diagnostic 

technologies and detection protocols 

of source, entry points and pathways 

of pests in cooperation with the 

developing countries where pests 

have emerged. 

3. Monitoring technologies in 

the countries of pest 

occurrence 

 Developing countries do not 

have sufficient technologies and 

information for monitoring plant 

pests, and their monitoring systems 

are often not properly organized. In 

these countries, opportunities 

to detect new pests are often found at 

the farming community level and 

therefore the role of extension and 

community-based advisory services 

to introduce new technologies to the 

farming community is instrumental. 

G20 member countries have useful 

technologies, for instance, to forecast 

migration of flying pests such as 

oriental armyworms using radar 

analysis; and to monitor insecticide 

resistance of rice plant hoppers. They 

have valuable information on a large 

number of pests in their databases, 

and also need data obtained from 

countries where pests have emerged 

to update the databases. It is 

beneficial for all countries to increase 

their collaboration in this domain to 

reduce monitoring costs, increase 

response capacities, learn from 

previous pest migrations and so on. 

4. Prompt actions to prevent 

the spread of pests and 

promote appropriate measu-

res for their control 

  G20 member countries, in 

collaboration with countries of pest 

prevalence, have been implementing 

research, for instance, for developing 

and applying agrochemicals 

establishing control systems with 

reduced use of agrochemicals such as 

biological control including 

identifying and using natural 

enemies, cultural control and 

integrated pest management systems 

developing diagnostic technologies 

using pest genetic characteristics; and 

breeding resistant varieties to prevent 

pest damage.  

Recent Trends of 

Transboundary Insect Pests 

 Desert Locust (Schistocerca 

gregaria). 

 Fall Armyworm (Spodoptera 

frugiperda). 

T 

“Transboundary Insect 

Pests (TIPs) are those 

insect pests that can 

spread/migrate to several 

countries and reach 

epidemic proportions, 

causing significant losses 

to farmers, threaten food 

security and damage the 

local biodiversity and 

environment”. 
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 Wooly whitefly (Aleurothrixus 

floccosus). 

 Chilli thrips (Thrips parvispinus). 

 

Desert locust (Schistocerca 

gregaria) 

The word locust comes from 

the Latin genus locusta, which means 

grasshopper oldest and most 

dangerous migratory pest in the 

world. A typical swarm can be made 

up of 150 million locusts/Km2 and is 

carried on the wind, up to 150 km in 

one day. locusts area unit a group of 

bound species of short-horned 

grasshoppers with the family 

acrididae cosmopolitan in nature that 

have a swarming section. 

Grasshopper 7000 known species, 

only 20 species become gregarious 

and form swarm. Locusts are 

generally differentiated from 

grasshopper with their swarm ability, 

body shape, and size and colour 

changing morphological characters. 

When adult large in number, they 

show gregarious behavior called 

swarm. Similarly, gregarious 

behavior shown by the larval stage 

(hopper) is called as bands. These 

insect are usually solitary, but under 

certain circumstances they become 

gregarious. Desert locust considered 

to be the most serious pests that cause 

a devastated damage to the crops and 

the other agricultural products during 

invasions. The recent outbreak 

caused (2019-2020) major damage to 

standing crops and vegetables in the 

central and western states of India, 

including Rajasthan, Punjab, 

Haryana, and Madhya Pradesh, with 

Rajasthan being a most affected. 

Two main phases of desert 

locust exists  

1.  Gregarious phase- As locust 

numbers increase they clusters into 

dense groups, attracted from                                         

the other locust, active mostly at 

night and they become gregarious. 

Nymphs are black, yellow and 

orange. 

 2.  Solitarious phase- when locust 

present at low densities, repelled 

from the other locusts, active mostly 

at day the individuals are solitarious. 

Nymph are green, brown or may be 

brown and live alone. 

 

Management  

 Economic threshold level – 10,000 

adults/ha and 5-6 hoppers/ bush. 

 Major reliance is still on use of 

chemical insecticides for the 

control of locusts. 

 Neem Seed Kernal Extract 

(NSKE) anti-feedant against 

desert locust. 

 The desert locust has natural 

enemies such as predatory wasps 

and flies, parasitic wasps, 

predatory beetle larvae, birds and 

reptiles.  

 Farmers often try mechanical 

means of killing locusts, such as 

digging trenches and burying 

hopper bands.   

 Earlier management of locust 

population was done by digging 

trenches to bury  locusts, using 

arsenic bait. 

Fall Armyworm (Spodoptera 

frugiperda)  

A Polyphagous insect pest (> 

80 host crops). Native to the tropics 

in North and South America. Widely 

spread in America, Europe, South 

Africa, China and Australia. Suitable 

during the warmer months.Damage 

occurs in the late summer in the 

Southern part of the United States, 

and early summer in the northern 

region. 

 Fall armyworm larvae appear 

in shades of green, olive, tan and grey 

with four spots in each abdominal 

segment and have three creamy 

yellow lines running down its back. 

Black spot present in the tail end. 

Head has a predominant white, 

inverted Y-shaped suture between 

eyes. 

Management 

 Destruction of egg masses and 

larvae by crushing. 

  Frequent weeding and practicing 

zero-tillage had lower incidence of 

Fall Armyworm. 

  Resistant varieties - Cuba 

Honduras 46-J, ETO Amarillo 

  Bt. maize is currently 

commercially available only in 

South Africa. 

 Common predators are birds, 

rodents, beetles, earwigs and other 

insects. 

 Parasitoids Archytas marmoratus, 

Cotesia marginiventris and 

Chelonus texanus. 

  Use of Entomopathogenic fungi 

Metarrhizium anisopliae. Agricul-

tural drone  developed by XAG – 

has spraying efficiency of 14 

hectares per hour. 

 Neem cake @ 200kg/acre to the 

maize fields. 

 

******
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he development of an ability 

in strain of insects to tolerate 

doses of toxicants which 

would prove lethal to normal insect 

population. Overuse and misuse of 

pesticides majorly caused rise of 

resistance in insect populations. In 

recent studies the common 

mecahisms of insecticide resistance 

are cuticular protein mutation, 

enhanced insecticide detoxifications, 

target site insensitivity etc. But one of 

the less noticed mechanisms is the 

role of microbes for potential 

insecticide resistance in diverge range 

of insects. Many arthropods have 

evolved symbiotic relationships with 

microbes in which some are casual, 

but in some insects, complex 

interplay between insect physiology, 

the commensal microbial community, 

leads to tolerate or detoxify 

xenobiotic compounds. 

Physiological trade-offs between 
insecticide resistance and 
symbiotic infection  

The insecticide resistance 

and microbial community relation 

differs highly among the insect 

species. In some, changes in 

microbial load in insect species 

favour resistance to insecticides. It 

means that particular microbial 

symbiont in resistant individuals is 

up-or-down-regulated relative to  

 

susceptible counterparts. In other 

situation, insecticide resistance 

relates to some specific microbe’s 

presence or absence. Several 

researchers have experimented these 

kinds of associations through PCR-

based sequencing studies without 

evidence of microbes, directly 

involving resistance in phenotypes. 

Common insect symbiont Wolbachia 

positively correlated with the 

insecticide resistance alleles in both 

laboratory and natural populations of 

Culex pipiens L. mosquitoes. But, the 

same type of resistancy was not 

present in Aedes aegypti (L.), 

indicating a variable interaction 

between the symbiont and insecticide 

resistance, even in closely related 

insects. The resistant population of 

cotton bollworm, Helicoverpa 

armigera (Hubner), resistant strains 

of the diamondback moth, Plutella 

xylostella (L.), contain a greater 

diversity of culturable microbes in its 

gut than that of susceptible 

populations.  

Trade-off is an alteration of 

one physiological trait which results 

from an opposing change in a second 

trait of the same organism. Different 

biological mechanisms may cause 

this situation. However, trade-offs 

result from energy constraints that re-

allocates resources from one 

physiological process to other. A 

regular example for physiological 

trade-off is the reverse relationship of 

reproduction with immunity that is 

conserved in many taxa. In insects, 

copulation and oviposition results 

decrease in immunity, while forced 

reproduction inhibits the immune 

response. In same way it’s plausible  

that the selection pressure and 

mutations that results in insecticide 

resistance and also may alter the 

insect microbiota. In resistant 

populations of Culex pipiens L., 

Wolbachia infection density 

decreased substantially, but remained 

relatively stable in susceptible 

insects. Further, the experimental 

selection with the insecticide 

spirotetramat brought significant 

changes in the relative abundance of 

several bacterial taxa in laboratory 

strains of the aphid Aphis gossypii 

Glover.  

Other trade-offs, includes 

alterations in insect metabolism that 

regulate nutrient availability for 

microbes, may lead to the same case. 

For example, insecticide resistant 

Culex pipiens L. contain 30% less 

energy reserves like lipids, glucose, 

and glycogen stores than susceptible 

counterparts. This varied nutritional 

status favour certain microbes to 

proliferate while suppress others. The 

ability of microbes to change some of 

the host fitness costs associated with 

insecticide resistance is a second 

factor that may also play a role in the 

establishment of non-causal 

associations. Certain microbes can 

potentiate or nullify these effects, 

potentially providing fitness benefits 

to their hosts in the face of 

reproductive disadvantage. For 

example, in strains of Culex pipiens 

L. bearing the ace-1R resistance 

allele, infection with the 

microsporidian parasite Vavraia 

culicis increases the probability of 

survival to adulthood relative to 

infected susceptible strains. In such 

scenarios, resistant insect populations 
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may become enriched with fitness-

enhancing symbionts through natural 

selection despite the symbionts not 

directly affecting resistance proper. 

The mechanisms proposed above 

may explain how such close 

associations between symbionts and 

resistance can arise by indirect 

causation.  

Symbiont mediated resistance 
against insecticides  

A alternative explanation for 

the relation between symbionts and 

insecticide resistance is that some 

microbes can directly confer this 

advantage to their insect host. Indeed, 

there are several possible ways 

through which the presence of a 

microorganism may alter the effects 

of an insecticide on its host, and a 

limited number of studies have 

established a causal connection 

between symbionts and insecticide 

resistance in important pest species. 

The bacteria of the genus 

Burkholderia impart resistance 

against the organophosphate 

pesticide fenitrothion in the bean bug, 

Riptortus pedestris (F.). This study 

was not only the first to directly 

document the phenomenon of 

symbiont-mediated insecticide 

resistance, but it also uncovered a 

uniquely intricate mechanism. Also, 

the gut symbiont, Citrobacter 

freundii is reason for trichlorphon 

resistance in oriental fruit fly, 

Bactrocera dorsalis (Hendel), 

through same mechanism. This 

bacterium is not only transmitted 

between the larvae through the oral 

route, but also transovarial 

transmission also happens resulting in 

vertical transmission to the surface of 

eggs. Same type of response observed 

in Bacillus thuringiensis (Bt) in the 

mosquito Anopheles stephensi Liston. 

Several gut bacteria in larvae of fall 

armyworm caused resistance against 

chlorpyrifos, deltamethrin, lamda-

cyhalothrin,spinosad, and luferunon. 

Indirect mechanism such as 

regulation of endogenous 

detoxification mechanisms in the host 

can modify insecticide resistance. 
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nsects are without a doubt the 

terrestrial world's ecological 

kingpin. They can be found in 

practically every niche and 

environment, and they have 

influenced people in a variety of ways 

since humans arrived late on the 

scene. It's not unexpected that insects 

and jewellery mimicking insects were 

employed as aesthetic adornments 

very early in history due to their 

quantity and attractiveness in such 

butterflies and beetles 

AS NOSE PINS, NECKLACES 
  Beetle necklaces, particularly 

buprestid necklaces, have been worn 

as jewellery by people all across the 

world. 

Dragonfly 

wings have 

also been worn 

as decorations on 

a stick pierced 

through the 

nose, albeit 

they aren't 

quite as 

colourful. 

Indeed, the 

Aguaruna 

turn insect 

products like 

drab galls 

into necklaces and capes (indigenous 

people of the Peruvian jungle of 

Brazil). Insect fossils in amber have 

also been and continue to be utilised 

as necklace beads. 

AS HAIRPINS, PENDANTS AND 
BRACELETS  

The use of live cucujo, 

Pyrophorus noctilucus 

L., was a more 

spectacular 

usage of 

insects for 

ornamentation. 

Mexican 

women used these 

elaterids, sometimes 

known as firebugs or 

lantern beetles because of 

the dazzling light they 

generate, to adorn 

themselves for ball 

dancing. Beetles that 

flashed were 

attached to hairpins 

or placed in gauze pouches 

on the shirt or skirt. These 

beetles were also 

utilized by Native 

American Indians 

as jewellery or, 

more popularly, as 

lights affixed to their toes to help 

them see their way at night. In the 

Caribbean, fireflies (Lampyridae) 

were also put into gauze bags and 

used as hair ornaments. These sorts of 

jewellery are still worn by a few 

primitive human civilizations 

PINNING Tenebrionid AS LIVE 
The pinning of live 

tenebrionid beetles, Megazopherus 

chiliensis Gray, on the 

shirt is a more well-

known use of insects as 

jewellery in Mexico 

and Central America. 

On the prothorax and 

elytra, the insects are 

lavishly embellished with 

sequins or glass beads 

arranged in various 

designs, and a 

gold chain 

tied to a pin 

is fastened to 

the beetle. Because these beetles are 

extensively sclerotized and highly 

resistant to desiccation and injury, 

they will last at least two weeks as a 

living pin. Southern Mexico, Panama, 

and northern South America are all 

good places to buy these pins. 

SACRED SCARABS IN EGYPTIAN 
HISTORY  

Metals, 

ivory, stone, 

wood, 

nutshells, 

and other 

materials 

were used to 

make more 

durable bug 

replicas as the next logical step. This 

ornamental use excludes amulets and 

bug carvings that are primarily used 

for religious purposes. Sacred scarab 

decorations were undoubtedly 

present in Egypt much before this 

(about 4000 B.C.), but the earliest 

bug jewellery dates from 1600 to 

1100 B.C. It's a pendant with two 

hornets or bees posed over a 

honeycomb and a cage containing a 

gold bead over their heads. Bees were 

a popular jewellery model, especially 

in the Mediterranean. Indeed, as early 

as the first century B.C., bees were 

used as carvings on gems in this same 

area.  
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INSECTS CARVING IN SWORDS 
Other peoples, 

particularly the 

Japanese, carved 

insects on the 

guards of 

their 

swords, and other insect carvings 

were used as jewellery; for example, 

cicadas, dragonflies, and crickets 

were carved into beautiful and 

unusual insect pendants or netsuke. 

Ancient Egyptian sacred scarabs are 

also significant in tracking the use of 

insects or insect models as jewellery. 

These bugs were the sun god's 

insignia. Gold flies frequently were 

awarded to military men as badges of 

rank and achievement. 

BEE AS THE BONAPARTES' 
EMBLEM 

The mid-nineteenth century in 

Europe was 

marked by 

unique and 

gimmicky 

trends, as well 

as a growing 

interest in 

natural 

objects. Insect 

jewellery was quite trendy at the time. 

The bee, the Bonapartes' emblem, 

was especially 

popular in the 

1860s. Butterfly 

jewellery as well 

as dazzling 

dragonflies, was quite 

popular during 

the end of the 

nineteenth century. In New York in 

1969, one of the biggest collections of 

nineteenth-century insect jewellery 

ever assembled was auctioned, with 

one butterfly brooch fetching 

$1,100,000. 

Collecting insect jewellery, 

whether from a specific era or type, or 

in general, is a fun hobby because the 

materials and patterns available are 

practically limitless. Insect jewellery 

designs have most likely integrated 

all of the world's precious and 

semiprecious jewels. Artists come in 

a wide variety of styles. Filigree, a 

delicate lacework of tiny wire used 

primarily in butterflies, is one of the 

most exquisite forms available. 

Insect jewellery can cost 

anything from a few cents to 

thousands of dollars. However, the 

cost of a piece is usually determined 

by the materials used in its 

production, with the configuration of 

the item receiving minimal 

consideration. The jewellery will be 

costly if rubies, gold, and other 

precious materials are used. There are 

a few cases where price is determined 

by variables other than production 

materials. Insect jewellery also 

includes belt buckles, shoe clips, cuff 

links, bracelets, rings, hair items 

(such as barrettes, clips, bobby pins, 

hairpins, and a comb), watches, and 

earrings. 

CONCLUSION 
As interest in insect jewellery 

has grown, so have costs, particularly 

for the more expensive items, 

although there are still discounts to be 

found. Wearing insect jewellery has 

the added advantage of attracting 

attention to the wearer. This is an 

excellent way to start a conversation 

about insects and to pique others' 

interest in entomology as a hobby. 

With a small investment of time and 

effort, anyone may create a 

fascinating collection of bug 

jewellery. There are also numerous 

pieces of insect jewellery available 

for collection, which can be a good 

long-term investment. It also paves a 

new way to create a new business 

model as an entrepreneur. 
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adda beetle, Henosepilachna 

(Epilachna) vigintioctopunc-

tata (Fabricius) (Coleoptera: 

Coccinellidae) is one of the most 

destructive and devastating pests of 

cucurbits and solanaceous crops in 

mid-hills and plains of India. It is 

widely distributed in South East Asia, 

Australia, Sri Lanka, Malaya, East 

Indies, Oceania and North America, 

Siberia, China and India. In India, it 

is present in higher hills and in plains 

of Jammu and Kashmir, Punjab, 

Himachal Pradesh, Uttar Pradesh, 

Karnataka and Bengal and also in the 

plains. It is well known pest of 

vegetable crops such as brinjal, 

potato, bitter guard and cucurbits. It 

also feeds on weeds like Solanum 

tuberosum, S. nigrum, S. 

xanthocarpum, S. torvum, Datura sp., 

Physalis minima, cowpea, 

Ashwagandh and solanaceous plants 

of medicinal importance. Both the 

grub and adult stages scrap the 

chlorophyll and skeletonise the leaves 

in a characteristic manner leaving the 

entire upper epidermal tissue. Grub- 

infested leaves become lace-like in 

appearance, turn brown, dry up and 

drop prematurely causing  retardation 

of plant growth and 

thereby reduction in bearing. The 

grubs usually feed on the lower 

surface of leaves and adults on the 

upper surface of the leaves  and 35 

to 75% leaves were severely 

damaged by grubs and adults. Due to 

prevailing environmental conditions 

the incidence of hadda beetle varies 

from place to place and year to year. 

An outbreak of this beetle on the 

Ashwagandha (Withania somnifera ) 

plant was noticed during 2004-05 in 

Bangalore, India. Hadda beetle can 

cause about 80% loss in yield of 

brinjal crop also reported 65% loss in 

vegetative stage. 

Biology or life cycle 

Eggs 

The female lady birds lay 

clusters of yellow eggs (50-60 eggs) 

on the underside of leaves. They are 

elliptical and measure about 1.3mm 

long and 0.6mm wide. They hatch in 

5-14 days with a mean incubation 

period 5.7 days. 

Larva 

Upon hatching grubs are 

yellow and armed with a dense 

covering of branched spines arrayed 

in six longitudinal rows. There are 

four instars. The mean duration of 

instars are 3.9, 3.6, 3.6 and 3.6 days 

respectively. The grubs usually feed 

on the lower surface of leaves and 

adults on the upper surface of the 

leaves. After attaining its full size, 

about 8 mm long, the grub attaches its 

anal end to a substrate, usually the 

leaf on which it fed, and pupates. 

Pupa 

During the process of pupation 

the larval covering, which contains 

the spines, is pushed back toward the 

point of attachment to 

the substrate. Rather, 

the yellow orange pupa 

is quite free from 

projections. Durations 

of pupation stage averages 8 to 10 

days. 

Adult 

The adults are brightly colored 

beetles that resemble many beneficial 

lady bird beetles, differing from the 

beneficial species principally in their 

phytophagous feeding habit. The 

beetle is hemispherical in shape and 

bears 28 black spots.  

Management 

 Collection and destruction of egg 

masses and skeletonised leaves 

with adults and grubs. 

 Hand picking of grubs and 

collection by hand nets should be 

done. 

 Spray with diamide insecticides 

viz., Chlorantraniliprole 18.5 SC 

@ 150g a.i/ha and Flubendiamide 

39.35 SC @ 150g a.i/ha are most 

effective. 

 Spray application of Lambda 

cyhalothrin 05% EC @ 300 g 

a.i/ha,  and also spray application 

of systemic newer insecticides 

viz., Spinosad, Spinotoram, 

Fipronil etc.  
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ISH is a molecular cytogenic 

technique that uses fluorescent 

probe that binds to only that part 

of chromosome with high degree of 

complimentary sequence and used to 

detect and localize the presence or 

absence of particular DNA sequence 

on chromosome. 

Working 

DNA has an ability to bind to 

its complementary sequence. FISH 

exploit this ability of DNA where one 

DNA strand to hybridize specifically 

to another DNA strand. 

Kinds of probe used - There are 

4 types of probes- 

 Centromere Probe- Alpha and 

Satellite III probe, generated from 

repetitive sequences found in 

centromere. Here centromere 

regions are stained better. 

 Whole 

chromosome- collection of 

probes that bind to the whole 

length of chromosome. Here 

multiples labels are used , and 

hybridize along the whole length 

of chromosome. 

 Telomere- Specific for telomere, 

specific to 300kb at the end of 

specific chromosome. 

 Locus- Deletion, translocation 

probes, gene deletion and 

localization probes and gene 

amplification probes. 

Different probes types 

 ds DNA Probes- these are stable, 

available and easier to obtain. 

 Ss DNA Probes- these are stable, 

easier to work with more specific 

resistant to RNAase. Have better 

tissue penetration without self-

hybridize. 

 RNA Probes- Higher thermal 

stability with better tissue 

penetration. It has low background 

noise by RNAase. 

 Synthetic oligonucleotides 

probes- These are economical 

stable easy to work with this probe 

and it has better 

reproducibility. 

Steps 

involved in 

technique 

1- Prepare short 

sequences of 

single-stranded 

DNA called as 

probes. 

2- DNA probe is 

labeled in 

various ways, 

such as nick translation, random 

primed labeling, and PCR. Method 

involved indirect labeling (contain a 

hapten at which probes are being 

labeled) and direct labeling (probes 

are being labeled with nucleotides 

containing a fluorophore). 

3- The labeled probe and the target 

DNA are denatured. The annealing of 

complementary DNA sequences 

happens due to the combining 

consequences of denatured probe and 

target DNA . 

4- Next step is probe detection. 

5- At last analysis of this hybridized 

product. 

Application of fish methods 

1. Detection of simazine-degrading 

bacteria that could be a useful 

indicator of the potential of soil 

bioremediation. 

2. Used for understanding a variety 

of chromosomal abnormalities 

and other genetic mutations. 

3. Used in plant materials and 

symptom assessment. 

4. It can distinguish even single cells 

and has high sensitivity and 

affinity for DNA probe. 
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nthropogenic emissions 

(combustion of fossil fuels 

resulting in the release of 

carbon dioxide [CO2] as well as the 

release of other gases such as 

methane) and anthropological shifts 

in demographics, economics, 

technology and social behavior have 

contributed significantly to climate 

change. Intergovernmental Panel on 

Climate Change (IPCC) has 

projected that global temperatures 

will have a further increase of 1.5 °C 

between 2030 and 2052 (IPCC 

2014). The shared interactions 

between plant hosts, pathogens and 

their environment in causing plant 

diseases are described by the disease 

triangle with environment playing a 

key role to determine the outcome of 

these interactions. Understanding the 

effects of climate change on disease 

dynamics is crucial in adopting 

appropriate control measures and 

identifying sources of resistance to 

diseases. Although the outcome of 

host-pathogen interactions is driven 

by a number of different climate 

variables, temperature is the most 

important factor. Increase in 

temperature may result in greater 

crop vulnerability to disease. Within 

this context, we aim to consolidate 

information on the effects of 

different drivers of climate change 

on different groups of pathogens, on 

host-pathogen interactions and on 

disease management strategies with 

a primary focus on two key drivers: 

elevated CO2 and temperature. 

Impact of climate change on 

plant pathogens: 

A disease occurs only when a 

virulent pathogen attacks a 

susceptible host under suitable 

environmental conditions at an 

appropriate time (Agrios 2004). 

Increases in global temperature will 

shift agro climatic zones towards the 

poles, thereby changing the 

geographic distribution of current 

diseases by introducing pathogens 

into new areas. Concurrently, new 

pathogens and diseases may emerge 

in existing agro ecosystems. More 

aggressive, climate-resilient strains 

of existing pathogens may emerge. 

The impact on different groups of 

pathogens may vary depending upon 

their biology, level of host-

specialization, survival and dispersal 

modes and ability to cope with 

climate change. 

Impact on fungal pathogens 

Fungi are the most dominant 

group of plant pathogens, displaying 

diverse modes of parasitic 

interaction with their host plants. 

Temperature is a critical factor 

during different life stages of a 

fungal pathogen, and any change in 

temperature will significantly 

influence fungal reproduction, rate of 

infection, number of infection 

cycles, long and short distance 

dispersal as well as off-season 

survival. Change in temperature 

might lead to activation of dormant 

races of pathogens, thus leading to 

sudden outbreak of an epidemic. 

Increase in temperature coupled with 

high soil moisture creates a warm 

and humid climate highly favorable 

to soil borne pathogens and foliar 

diseases. For example, increase in 

ambient temperature has increased 

potential for rice blast (Magnaporthe 

grisea) incidence and epidemics for 

both cooler and subtropical rice-

growing regions.  Similarly, the 

severity of Septoria leaf spot 

(Septoria lycopersici) and stem rust 

(Puccinia graminis) in oat cultivars 

has also increased due to temperature 

sensitivity.In recent years, wheat 

yellow rust has started appearing in 

late December due to favourable 

weather conditions of increased 

temperatures. Additionally, rice blast 

disease was not present in Punjab 

before the year 2000; however, neck 

blast has become a serious problem 

in Basmati rice in recent years. 

Elevated CO2 levels (780 ppm) have 

been shown to increase the 

susceptibility of wheat variety remus 

to Fusarium head blight and Septoria 

tritici blotch. In contrast, elevated 

concentrations of CO2 and O3 
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reduced downy mildew 

(Peronospora manshurica) severity 

but increased brown spot (Septoria 

glycines) severity in soybean. 

Elevated CO2 and O3 levels have also 

been shown to increase resistance in 

barley against powdery mildew 

(Blumeria graminis) through 

formation of papillae and silicon 

accumulation at sites of appressorial 

penetration. It has been shown that 

Botrytis cinerea causing grey mould 

is more aggressive on onions 

exposed to ozone. 

Impact on bacterial 

pathogens 

Xanthomonas oryzae pv. 

oryzae (Xoo), that fails to efficiently 

colonize rice xylem when the 

daytime temperature exceeds 35 °C. 

Ralstonia solanacearum, a major 

cause of bacterial wilt and brown rot 

in potato, fails to survive the high 

summer temperatures of Punjab, 

India. Plant pathogenic bacteria, 

especially the xanthomonads and 

pseudomonads, produce copious 

amounts of extracellular 

polysaccharides (EPS) during their 

interaction with the host plant. This 

production is usually triggered by 

biotic and abiotic signals. Under 

natural conditions, bacteria use EPS 

to aggregate themselves and to make 

biofilms in order to protect 

themselves from unfavorable 

environmental conditions, 

antimicrobial compounds, etc. In 

addition, bacteria also use EPS for 

communication, adhesion, energy 

storage, etc. High temperature 

(34.5 °C) attenuated the virulence of 

soft rot bacterium (Erwinia 

carotovora subsp. carotovora). 

Temperature also affects expression 

of effector genes in plant pathogenic 

bacteria and their recognition events 

in host plants during pathogenesis. 

Pathogen associated molecular 

patterns (PAMPs) are conserved 

microbial signatures that evoke basal 

or PAMP-triggered immunity (PTI) 

in hosts upon recognition by PAMP 

recognition receptors in the host.  

PTI has been shown to be increased 

when Arabidopsis was exposed to 

28 °C for short periods, Whereas R 

gene-based Effector-triggered 

immunity (ETI) through Arabidopsis 

RPM1, RPS2 and RPS4 against 

Pseudomonas syringae is 

compromised at temperatures above 

30 °C. The level of accumulation of 

virulence proteins in Agrobacterium 

tumefaciens was strongly reduced, 

and T-pilus assembly failed to occur 

at 28 °C as compared to 26 °C (Baron 

et al. 2001). 

Impact on viral pathogens 

and their vectors 

Viral pathogens infect their 

plant hosts through their close 

association with vectors, thereby 

adding a new dimension to the 

disease triangle. Migrations of 

viruses such as potato leaf roll virus 

(PLRV) and potato yellow vein virus 

(PYVV) that are adapted to warmer 

regions are common at higher 

altitudes. High virus titers may not 

always result in enhanced symptom 

expression. Nicotiana benthamina  

plant inoculated with cucumber 

mosaic virus, PVY or potato virus X 

under elevated CO2 did not affect 

symptom expression although virus 

titer was high. Elevated temperature 

and CO2 can significantly alter plant 

biochemistry, and hence plants may 

respond differentially to express 

defense responses towards insect 

vectors of viruses. In mild winters, 

high levels of aphid movement 

during spring have resulted in greater 

levels of PVY infection in potatoes. 

Greenhouse adapted viruses such as 

the Pepino mosaic virus (PepMV) 

have moved out and became 

predominant in field conditions due 

to climate change. 

Conclusion 

Major consequence of climate 

change in the pathogen-host 

interaction is genetic resistance to 

diseases in plant. Plant physiological 

changes lead to modification in the 

resistance mechanisms of plant 

cultivars obtained as a result of 

genetic engineering and traditional 

methods. New climate-resilient 

strains of bio-control agents with 

high competitive ability to survive in 

introduced environment may be 

needed. Region and crop-specific 

strains may have to be incorporated 

and integrated into pest management 

approach. Current disease resistance 

breeding programs should include 

traits for tolerance to abiotic factors 

such as heat stress, elevated CO2 and 

water stress. 
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itrus canker is a major 

emerging constraint to acid 

lime production around the 

world, and controlling this 

deadly disease remains the most 

challenging task. An extensive 

network of bacterium survival, 

disease severity, plant response to 

bacterium and advanced molecular 

approaches to characterize citrus 

canker resistance during plant-

bacterial interactions, has been 

revealed. Hence, finding ways to 

manage citrus canker, such as 

developing resistant varieties, is the 

main research priority for the acid 

lime production to achieve the goal of 

global food safety and security. This 

article summarizes the role of 

Xanthomonas, its variants, vector leaf 

minor, and implications of various 

management practices including the 

use of resistance sources, the primary  

 

source of inoculum and vector 

management, are addressed. 

Finally, the anticipation of phase 

mediated control of Xanthomonas 

and employing gene editing using 

CRISPR/Cas9 are also highlighted. 

Introduction 

Citrus is originated in the 

South-east Asia and it is widely 

grown in this area. In India citrus is 

cultivated in an area of 0.9 Mha, 

with a production of 8.6 MMT. 

Among all citrus species acid lime 

is highly susceptible to citrus 

canker. Yield losses range from 5-30 

% depending on citrus variety. The 

disease can attack from nursery 

seedlings to matured trees. Bacterium 

X. axonopodis has different 

pathovars, separation of these 

pathovars based on their host range, 

cultural and physiological 

characteristics, sensitivity to 

bacteriophages, serological studies, 

PCR analysis and DNA homology. 

There are different types of cankers, 

canker A (Asiatic form of canker) is 

the most severe and widespread 

disease, it is caused by X. axonopodis 

pv. citri. 

Disease cycle 

Bacterial cells propagated in 

canker lesions in leaves, stems and 

fruit for about six months and 

autonomous dispersal through 

infected seedlings acts as primary 

source of the disease. Secondary 

infection comes from the bacterial 

cells spread by rain splashes and 

mines created inside veins of young 

leaves by citrus leaf 

minor (Phyllocnistis 

citrella) which 

facilitate spread of 

the bacterium, as it 

need wounds for 

successful infection. High relative 

humidity and free moisture for twenty 

minutes at 20-30 oC acts as 

favourable conditions for disease 

development. Recently it was 

reported that goat weed (Ageratum 

conyzoides L.) could serve as non 

rutaceous host of X. axonopodis pv. 

citri (Das, A.K. 2003).   

Symptoms of the disease 

Citrus canker is caused by a 

bacteria named, Xanthomonas 

axonopodis pv. citri. Generally, 

symptoms of this disease appear on 

all parts of plant, most prominent on 

leaves, fruits and twigs. Symptoms 

also observed on branches, petioles 

fruit stalks and thorns. In severe cases 

cankerous growth develops on trunk 

and root also. Initially minute, water 

soaked round spots develops on 

leaves, later enlarge (2-3 mm) and 

turn to brown colour with eruptive, 

corky growth and surrounded by a 

yellow halo. In severe case of disease 

defoliation of leaves may occur and 

twigs, stems may show the die-back 

symptoms results in stunted plants 

with reduced fruit yields. On fruits 

yellow halo is absent around 

cankerous growth and in severe cases 

several lesions coalesce to form patch 

results in crater like appearance. 

Market value of fruits is greatly 

reduced due to cankerous growth, 

though the spots are confined to rind 

only.  

Management opportunities 

for citrus canker 

Recent advances and 

approaches 

Citrus canker caused by X. 

axonopodis pv. citri is creating a 
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threat to citrus 

production 

aside from 

existing 

management 

practices. So, there 

is an urgency to 

adopt recent 

methodologies 

to manage this 

disease. 

Emerging 

technologies like use of botanicals 

and nano technology are creating 

opportunities for the management of 

citurs canker, such as silver and zinc 

nano formulations like zinkicide SG 

4, SG 6 showing antibacterial action 

on Xanthomonas by showing 

translaminar activity than 

conventional zinc oxide formulations 

(Graham et al., 2016). Botanical 

formulations with Allium cepa, 

Datura alba @ 1ml/1L water foliar 

spray showed 74% and 64% efficacy 

against citrus canker (Malik et al., 

2020). 

Leaf minor, Phyllocnistis 

citrella (Lepidoptera: Gracillariidae), 

is a vector for disease transmission in 

citrus by creating mines on young 

leaves. Synthetic insecticides are not 

efficient in controlling the larvae 

inside the mines, harmful to 

beneficial insects and resistance 

development to these insecticides is 

evolving rapidly. Thus, management 

strategy based on semiochemicals 

(Pheromone) could be an eco-friendly 

alternative to the use of conventional 

insecticides, by exploiting natural 

volatile signalling processes to alter 

insect behaviour (Suman Kumar et 

al., 2018). Use of highly canker 

resistant root stocks viz., Kumquat, 

Fortunelaa spp and Citrus medica L., 

citron. 

An emerging green 

solution to citrus 

canker via phage 

mediated control 

Bacteriophages 

are viruses 

which 

specifically 

infect bacterial 

and controls 

them. Bio 

pesticides 

which contain 

bacteriophages has 

added advantages like more effective 

and environment friendly than 

conventional pesticides. Bio control 

of X. citri causing Asiatic citrus 

canker disease with novel jumbo 

myovirus (Bacteriophage). 

Drenching of soil with formulated 

phages + Acibenzolar S- Methyl 

(ASM) significantly decreased the 

disease incidence by 14.8% (Trial 1) 

and 16.8% (Trial 2) over control 

plants under field conditions. The 

combination of bacteriophages + 

ASM can acts as an effective tool in 

the integrated disease management of 

citrus canker (Ibrahim et al., 2017). 

Scope of CRISPR/Cas9 

Technology for citrus canker 

disease resistance 

CRISPR/Cas9-mediated genome 

editing tool was successfully 

employed recently in sweet orange 

(C. sinensis) for the development of 

citrus canker resistant varieties. 

Subsequently, the success of 

transcription factor WRKY22 in 

controlling sweet orange canker 

susceptibility by enhancing cell 

enlargement and CsLOB1(cognate 

susceptibility gene LATERAL 

ORGAN BOUNDARIES 1) 

expression. Thus, editing of the 

CsLOB1 promoter region in citrus 

spp. with CRISPR/Cas9 is expected 

to triggers the functional genomics 

studies for a variety of traits like 

canker resistance and appears better 

alternative for the editing of 

various Citrus genomes, for canker 

resistance. Therefore, genome editing 

approaches like CRISPR/cas9 should 

be aimed to enforce multiple disease 

resistance and also used for the 

identification of factors controlling 

host plant resistance through targeted 

mutagenesis. 

Conclusion 

Adopting any single 

management strategy for citrus 

canker  may not be a viable option as 

the disease resistance is regulated by 

a mixture of factors like plant 

genotype, pathovars of Xanthomans, 

ambient weather conditions. Other 

management challenges include (i) 

lack of precise information at 

molecular level on infection 

mechanism of various Xanthomonas 

pathovars (ii) lacuna in development 

of multiple pathovar-specific 

resistant lines (iii) lack of effective 

bactericide in combination with 

insecticide and reduction of vector 

population below threshold under 

field conditions. So, there is need to 

follow integrated disease 

management practices. 

 

******

Cankerous growth on 

leaves, fruits and twig 

Integrated 
approaches for 
citrus canker 
Management

Cultural

Select canker free  healthy 
citrus  seedlings and grafts.

Prunnig and destruction of 
canker infected citrus 

braches.

Resistant cultivars: Tenali
selection, Balaji

Regulatory

Exclusion of pathogen via 
strict  quarantine 

regulations.

Establishment of isolated 
canker free exporting areas

Biological

Bacillus subtilis, Patoea
agglomerans, Pseudomonas 
syringae and P. fluroscence

Chemical

Preventive foliar spray of 
Streptocycline (1g) + 

Copper oxychloride (30g) 
in 10 L of water at 15 days 

interval.

Dimethoate or 
Monocrotophos @ 2ml/ L 

spray at young leaf stage to 
control leaf minor.

5% NSKE or azadirachtin
1500 ppm @ 2.5 l/ha 

against leafminor.
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eed is the fundamental input in 

any kind of farming upon 

which other inputs are also 

applied. A good seed gives the 

better yield of the crop. Seed 

treatment is the application of 

fungicides, insecticides to seeds so as 

to prevent the seeds from pathogen 

attack and improves germination. In 

modern day agricultural practices 

numerous technologies have been 

evolved, one such technology is the 

Cold plasma treatment on seeds. 

Plasma is considered as the fourth 

state of matter next to solid, liquid 

and gas. The term plasma was first 

coined by the American chemist, 

noble laureate Irwing Langmuir 

(1881-1957) in 1923. Plasma is made 

up of neutral electrons, positive, 

negative ions and molecules which is 

present in the atmosphere. Nowadays 

a serious concern in seed industry is 

the timely germination of seeds. To 

overcome this germination problem 

efficiently, need to adopt the new 

emerging techniques such as treating 

the seeds with cold plasma. It is also 

known as Non-Thermal Plasma 

(NTP). In the plasma treatment on 

seeds due to the radiation, presence of 

energetic electrons is the main source 

of production of radicals or reactive 

species of oxygen and nitrogen 

species (RONS). These RONS 

functions as important signalling 

molecules that regulate normal plant 

growth and response to stress. This 

technique is an innovative and nature 

friendly technology to enhance seed 

germination of the crop. Plasma also 

improves the quality of the seed and 

to provide increased resistance under 

biotic, abiotic stress to increase the 

crop yield. Cold plasma treatment 

in cereal crops such as wheat, barley, 

maize and vegetable crops shows 

better result in germination and 

increases in plant growth. 

METHODS IN COLD PLASMA 

TREATMENT ON SEEDS: 

Non-Thermal Plasma is treated 

through two different methods such 

as A) Direct treatment on seeds and 

B) Indirect treatment (Plasma 

Activated water). 

A) Direct treatment on seeds 

In direct method seeds are 

directly exposed to the cold plasma 

radiation. In this technique seeds are 

in direct contact with the radiation. 

Plasma treated seeds shows the 

surface modification in the outer 

layer of the seed coat. Plasma 

radiation modifies the seed coat and 

induces the free radicle generation in 

seeds. These free radicles help in 

germinating seeds. Plasma treated 

seeds not only modifies the seed 

surface but also have changes in the 

S 
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physiological, biochemical and 

molecular level of seeds. 

B)  Indirect treatment (Plasma 

Activated water) 

It is another cold plasma 

method to treat the seeds. Plasma 

Activated Water (PAW) is an indirect 

method in which water is treated with 

the plasma radiation and these treated 

water is further used for watering the 

seeds. PAW is consisting of chemical 

active species called Reactive 

Oxidative Species and Reactive 

Nitrogen Species. In seeds these 

reactive species stimulate a chemical 

and hormonal response to break the 

dormancy by weakening the seed coat 

and moving the stocked up resource 

of the seed to ready to use location. 

Plasma activated water allows the 

seedling to erupt easily from the seed 

so as to increase in uptake of water 

during germination. This allows the 

seed to grow faster and healthier. It 

also helps in sterilization of seeds so 

that the seed borne pathogens can be 

eliminated in the early stages of seed. 

Short lived Reactive Oxygen Species 

(ROS) present in the plasma activated 

water in acidic environment 

inactivates the bacteria and other 

pathogens. 

ADVANTAGES 

 Cold Plasma enhances the 

germination time. 

 This technique improves the 

resistance towards water and 

temperature stress.  

 Cold plasma treatment on seeds 

prevents the spread of plant 

diseases.  

 It helps in breaking the dormancy 

in seeds 

 Since no chemical is involved in 

this process, soil health can be 

maintained. 

CONCLUSION 

Cold Plasma treated seeds 

have increased protein content, 

carbohydrate level and chlorophyll 

pigment in the plant. These treated 

seeds improve the nutrient uptake in 

plants which results in the higher 

yield. Cold Plasma technology plays 

major role in seed processing 

industries such as microbial 

decontamination, improvement in 

germination, insect control in stored 

grains, degradation of pesticides and 

removal of mycotoxins. This 

technique is economically and 

naturally beneficial when compared 

to other radiation seed treatments. 

Nature of Cold Plasma offers unique 

adequate over traditional seed 

processing techniques. Plasma 

mediated treatments improves the 

tolerance against biotic and abiotic 

stress in plants has drawn interest 

because of the influence of climate 

change on agriculture. This treatment 

on seed is environmentally and 

biologically safe and requires little 

energy compared to other radiation 

based technologies. The search for 

application ways and area to 

maximize plasma’s advantages 

should be continued in the seeds. 

 

 

***** 
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ibberellin levels were to blame 

for hybrids' superior growth 

habits (i.e., heterosis). If this is 

the case, plants with a lower capacity 

for producing gibberellin, such as 

maize homozygous for dwarf1 (d1), 

should have a lower heterotic 

response. For seven generations, the 

d1 mutation was introduced into two 

inbred maize lines, B73 and Mo17. 

Plants segregating for the dwarf 

phenotype were created by self-

fertilizing introgressed inbred lines 

and making reciprocal crossings to 

produce hybrids. Several physical 

characteristics were measured. The 

hybrid dwarf plants showed no 

reduction of heterosis when 

compared to their regular siblings, 

according to the findings. These 

findings rule out the possibility that 

bioactive gibberellin modulation is a 

major underlying cause of the 

heterotic response. 

Introduction 

Heterosis, also known as 

hybrid vigour, is the improved 

performance of a hybrid plant when 

compared to the better of the two 

parents. Heterosis has traditionally 

been considered in terms of genetic 

principles like as dominance and 

overdominance. Finally, it is 

necessary to comprehend the 

molecular foundation of heterosis. 

Gibberellin levels have been 

proposed as the reason of robust plant 

development associated with 

heterosis. Exogenous gibberellin A3 

(GA3), a synthetic analogue of 

gibberellin A1 (GA1), was found to be 

more responsive in inbred maize 

plants than in hybrids. 

A dwarf is a maize mutant that 

lacks the ability to produce bioactive 

GAs or is unresponsive to their 

presence. The dwarf 1 (d1) gene 

encodes a factor that is involved in the 

conversion of GA20 to GA1 as well as 

GA20 to GA5 and GA5 to GA3. The 

homozygous recessive d1 mutants are 

unable to synthesize any bioactive 

version of GA and have a phenotype 

that indicates a reduction in bioactive 

GA levels. Short, compact plants with 

shorter internodes, short broad 

leaves, and short erect tassels, the d1 

mutants have trouble extruding 

anthers. The notion that genetic 

manipulation of GA levels influences 

heterosis was tested in this study. We 

created near-isogenic lines that 

segregated for d1 and subsequently 

hybrids that segregated for d1 as well. 

If the fundamental basis of heterosis 

is modification of the GA level, then 

d1/d1 hybrids should have little or no 

heterotic response compared to d1/d1 

inbreds. 

The heterotic response seen 

in hybrid dwarves suggests that 

heterosis is unrestricted by decreasing 

levels of bioactive GA. The 

hypothesis that GA modulation is a 

governing factor in maize heterotic 

response is not supported by this 

finding. If modulation of bioactive 

GAs constituted the basis of 

heterosis, the dwarves' heterotic 

reaction would have been severely 

limited. 

                 Another study found that 

GAs are not responsible for 

G 
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interspecific heterosis in poplars. 

Even though Populus trichocarpa has 

greater GA concentrations than 

Populus deltoides due to faster 

elongating shoots, the hybrids had 

GA levels equivalent to the slower 

growing species while having 

heterosis for shoot elongation. 

Internode length and GA 

level had a negative connection 

among F2 descendents, which was 

surprising. Previous research in 

maize suggests that GAs could be a 

target of the heterotic 

response, if not the 

underlying mechanism. 

When considering 

heterosis at the cellular 

level, rate-limiting 

factors affect growth 

potential in terms of cell 

size and cell division 

rate. Clearly, the 

ultimate restrictions are 

the availability of 

resources such as energy, 

water, and necessary nutrients, but 

the ability to collect and absorb these 

resources efficiently comes in 

second. GAs have the ability to 

induce more efficient metabolism of 

these resources, making them 

heterosis targets. 

If all of the physiological 

systems are running at maximum 

capacity, exogenous GAs should 

have little stimulatory effect. 

Exogenous GA will stimulate those 

processes if GA metabolism is 

decreased to the point where it 

becomes rate limiting for the 

processes it regulates. When 

compared to maize hybrids, 

exogenous GA had a significant 

effect on inbreds, demonstrating that 

it was a rate-limiting factor in inbreds 

but not in hybrids. 's findings could be 

explained by this hypothesis. 

Summary 

        The fact that hybrid poplars 

grew faster with lower GA levels than 

the faster growing parental genotype 

suggests that factors other than GA 

were rate limiting and were 

influenced by heterosis. It's likely that 

GA levels in hybrid poplars have 

been reduced to get the best 

stimulatory signal. The current 

research suggests that GA modulation 

is not the primary underlying cause of 

heterosis. The basis of hybrid vigour 

requires more investigation. 

 

 

******

Fig 2: GA impact on physiological growth 
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ith the advent of 

smartphones, internet has 

now become a necessity but 

a decade ago, mobile phones were 

considered luxury items. The internet 

cafes have now been replaced with 

the handy smartphones and cheaper 

data packages. According to Telecom 

Regulatory Authority of India 

(TRAI), the total number of internet 

users in the country has increased to 

825.30 million by March 2021 which 

is around 59.8 per cent of the total 

population of the country. In 2019 

this share was around 40.1 per cent, 

therefore in the post-covid era, the 

internet users have recorded an 

increase of 19.7 per cent of the 

population. During the COVID-19 

lockdown, smartphones, digital 

technologies came to our rescue as 

people were using them for serving 

their purpose. Apart from vaccination 

related information, top ten most 

searched item during covid-19 

lockdown were grocery, how to 

(query), zoom meeting app, online 

games, Mahabharat, Ramayan, 

workout, food recipes, OTT 

platforms, online courses. Therefore, 

this shows us the level of awareness 

and independency that internet has 

provided us during the difficult times.  

Introduction 

The digital era came into this 

world with the onset of internet 

facilities. The world started using 

technical terms and jargons like 

Google, Microsoft, HTTP, Java, 

computers, keyboard, mouse which 

fascinated everyone. Shri Dhirajlal 

Hirachand Ambani, founder of 

Reliance Industries changed the 

outlook of Indian telecom industries 

through digital wave in 2002, thus, 

the term techno-literacy and techno-

illiteracy surfaced. It bifurcated the 

common mass into two divisions: one 

who had the knowledge of digital 

technologies and appliances were 

called techno-literates and the ones 

who didn’t knew the technical know-

how were called techno-illiterates. In 

our world, the person possessing 

knowledge about internet and its 

usage is always considered to be 

superior to the ones having no or 

lesser knowledge. Internet was born 

during 1969 when it was started as a 

research project, but it later became a 

worldwide communication system. 

There are considerable debates about 

the year when internet became 

popular, but it was somewhere in the 

1990s when it did happen. The people 

who have not grown under the 

influence of internet and other 

modern technologies but have rather 

switched on to it are called techno-

migrants while people grown under 

the influence of internet and other 

modern technologies are called 

digital natives. In today’s education 

system, most of the learners belong to 

the latter category hence the diffusion 

and adoption of digital technology is 

faster and the comprehension of its 

complex process and handling is 

much better. It is because of this that 

a 4-year toddler can operate a 

smartphone better than a 40-year-old 

adult person. Digital technology 

allowed smooth transition of all the 

schools, colleges, and offices 

towards the online mode of 

teaching, learning, and working 

during the pandemic.  

Review  

India’s overall literacy rate in 

2001 has recorded growth with 

respect to 1951, as the overall literacy 

increased from 18.33 per cent to 

65.38 per cent with literacy rate for 

males at 75.85 per cent and that for 

females at 54.16 per cent. According 

to the census data (2011), India’s 

literacy rate stands at 74.04 per cent, 

male literacy stands at 82.14 per cent 

while female literacy has been 

recorded as 65.46 per cent. Female 

literacy rate increased almost 11.3 

points while male literacy raised only 

6.31 points but in absolute terms male 

literacy is more than the female 

literacy. This shows that tremendous 

effort was put in towards educating 

females but is still less than the efforts 

done for educating males of the 

country. According to various 

sources, computers first came into 

existence in the 19th century, but it 

became popular in 1970s with the 

public, while the internet was born in 

1969 but became popular in 1990s. It 

was only after the evolution of 4th 

generation computers that internet 

facilities came into public domain 

and common people started using it 

for ease of doing work. Then came 

the telephones that made 

communication easier and less time-

taking in contrast to writing letters, 

post-cards, and telegrams. The first 

mobile phone call in India was made 

on 31st August 1995 when the then 

Chief Minister of West Bengal, Mr. 

Jyoti Basu talked with the then Union 

Telecom Minister, Mr. Sukhram on 

mobile phone, which revolutionized 

the telephone service that we use 

today. 
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In 2000, only 20 million 

Indians had access to the internet but 

in a decade the internet users grew 5 

folds to 100 million. Thereafter, 

cellular data and smartphones became 

popular and by 2015, 217 million 

joined the tech-savvy population, 

raising the number to 462 million in 

2017, when every second, three 

Indians were discovering the internet. 

Women, however, were still lagging, 

as they constituted less than 30 per 

cent of the techno-literate Indian 

population. In the 1st quarter of 2019, 

India had 451 million active internet 

users who are 5 years and above. Out 

of these, 385 million subscribers are 

more than 12 years of age while 66 

million belong to the age-group of 5-

11 years. It was also found that 

penetration of internet services in 

urban area is double than that of the 

rural areas due to poor connectivity 

and reception issues. The mobile 

phone which was considered a luxury 

in the early 2000s has now turned into 

a necessity in today’s time. Along 

with food, clothing and shelter, smart 

phone with internet connectivity 

should be declared the fourth 

necessity for survival. 

During the COVID-19 

pandemic, when physical gatherings 

were banned, and social distancing 

was followed as a precautionary 

measure, people turned towards 

digital engagements for teaching, 

learning, working and entertainment. 

In the pre-pandemic times, skype was 

the only video calling app that was 

common among the mass but during 

pandemic, Google Classroom, 

Google Meet, zoom meeting, Cisco 

Webex meeting, ERP for schools 

were adopted and became popular for 

social and official works. Seminars, 

conferences upgraded themselves 

into webinars and online modes, 

allowing researchers from all over the 

world to exchange and share 

information.  Several postgraduate 

students submitted their thesis in 

online mode, viva-voce was 

conducted in online mode, and all this 

was possible because of existence of 

these digital platforms. Looking into 

the popularity and widespread 

adoption of online classes, online 

course curriculums have been 

designed for graduate and 

postgraduate level. Distance learning 

became popular through IGNOU as it 

offers several regular courses and 

diploma courses at the nearest study 

center while online education is 

making it possible for the interested 

candidates to gain technical know-

how through watching the pre-

recorded videos or online sessions, 

giving them more hands-on-

knowledge. Online classrooms gave 

flexibility of schedule and freed the 

learners from the four walls of 

classroom. The New Education 

Policy NEP 2020 emphasizes the 

creation of virtual labs in educational 

institutes for the students to practice 

their theoretical knowledge and 

provide access to a variety of course 

content available in different 

languages. The Ministry of Education 

aims to set up a dedicated unit for 

incorporating digital learning along 

with the traditional classrooms. 

Massive Open Online Courses or 

MOOC courses have surfaced as the 

most trusted platform which provides 

courses for anyone to enroll. These 

courses are affordable, time-bound, 

learner friendly, flexible, and 

enriching as they help in knowledge 

and skill upgradation, career 

advancement, preparations of 

examinations, lifelong learning, 

supplementary education and much 

more. There are more than 3000 

courses in different disciplines of arts, 

science and commerce available on 

MOOCs (https://www.mooc.org) 

catering to the learning needs of 

students of all ages. 

Conclusion 

People of all age-groups, be it 

children, adults or older people, 

everyone has developed affinity 

towards internet and smartphones. 

YouTube, WhatsApp, Facebook, 

Instagram, TikTok, Amazon Prime, 

Hotstar, Netflix, PUBG, and many 

more online platforms offer 

entertainment, knowledge and life-

skills, education. During COVID-19 

pandemic, the whole world shifted 

towards virtual/ online modes of 

teaching, entertainment, and 

connectivity. People were isolated 

but not alone, because internet made 

it possible to connect and express 

with one another by helping the 

humankind in its fight against the 

virus and survival through the tough 

times. Educational institutes started 

conducting online classes, offices 

went from offline mode to work from 

home as modern problems required 

modern solutions. This opened new 

avenues for education and pedagogy, 

as 38 prestigious universities of India 

are now offering UGC approved 

online courses at graduation and 

postgraduation levels. The world has 

adapted to the changing learning and 

working environment, all because of 

the digital evolution and will continue 

doing so for a better future. 

According to Telecom Regulatory 

Authority of India (TRAI), the total 

number of internet users in the 

country has increased to 825.30 

million by March 2021 which is 

around 59.8 per cent of the total 

population of the country. In 2019 

this share was around 40.1 per cent, 

therefore in the post-covid era, the 

internet users have recorded an 

increase of 19.7 per cent of the 

population, but 40 per cent of the 

population still needs to be educated 

on this front. □
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dvanced material innovations 

have long been at the heart of 

most engineering technol-

ogies, equipment, and 

systems. Composite laminates have 

been widely used in a variety of 

significant and advanced industries, 

including aeroplanes, maritime 

transportation, and automobiles. As a 

result, the main focus of this article is 

to review the importance of 

composite and assessing the 

properties of fibre reinforced 

composites, as well as applications, in 

order to effectively use them in the 

development of fibre reinforced 

composites. 

Introduction 

Composite is composed from 

two or more different materials that 

are combined together to create a 

superior and unique material. 

Composite are made up of two phase 

in which one is polymer matrix phase 

that is reinforced with natural or 

manmade fiber. The matrix protects 

the fibers from environmental and 

external damage and transfers 

the load between the fibers. The 

fibers, in turn provide strength and 

stiffness to reinforce the matrix and 

help it resist crack and fractures 

which is called reinforcing phase. 

Importance of composite: 

Improved productivity 

By integrating numerous 

previously assembled pieces into a 

single component, Industrial 

Designers and Engineers can cut 

assembly costs. In addition, inserts 

can be moulded directly into the part 

during the moulding process, 

obviating the requirement for a post-

processing step. Furthermore, 

composites rarely require extra 

machining, lowering both work-in-

process and time-to-market. 

Low cost 

Composites offer cheaper cost 

of the material than conventional 

materials like wood, engineered 

thermoplastics, and metals when 

comparing costs based on volume. 

Furthermore, because polymeric 

composites contain little petroleum, 

they are not subject to the price 

changes that affect petroleum-based 

products. 

Reduced material prices 

Because thermoset composites 

can be precisely moulded, there is less 

waste therefore, as a result, net 

materials required are much lower 

than metal goods. 

Design Flexibility 

Composites provide designers 

with practically limitless design 

options when it comes to creating 

shapes and forms. They 

may be moulded into the 

most complex 

components and come in 

a variety of densities and 

chemical formulas, 

allowing for precise performance 

attributes. 

Resistant 

Weather and corrosive 

chemicals can result in destruction at 

ordinary materials, but composites 

are impervious to both. As a result, 

they're ideal for applications that are 

constantly exposed to sea water, 

hazardous chemicals, temperature 

swings, and other harsh 

circumstances. 

Lightweight 

When compared to most 

woods and metals, composites are 

much lighter. In cars and aeroplanes, 

lighter weight helps with fuel 

economy. Lighter items, such as 

power lines and bridge decks, are also 

easier to carry and install. 

Durable 

Simply put, composites are 

durable. Composite structures last a 

long time and require little upkeep. 

Many composite-based items, such as 

boats, have been in use for over half a 

century. 

Non conductive 

Nonconductive implies that 

composites do not conduct electricity. 

This attribute qualifies them for 

applications like as electrical utility 

poles and electronic circuit boards. 

Some composites can be made 

conductive if electrical conductivity 

is required. 

Part Consolidation 

An entire assembly of metal 

pieces can be replaced by a single 

piece constructed of composite 

materials. Reducing the number of 

pieces in a machine or building saves 

time and reduces the amount of 
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maintenance required over the item's 

lifetime. 

Application of composite: 

a) In the aerospace sector, 

composites are widely used in the 

production of military and 

commercial aircraft and spacecraft 

constructions. 

b) Composites increase structural 

and corrosion performance 

significantly. 

c) Structures such as the bridges, 

lighthouses, hydraulic 

construction, storage tanks, and 

door and window components 

were constructed. 

d) Manufacturing of boats, ships, 

solar panel etc. 

e) It is also used in sanitary or 

plumbing materials such as sinks, 

drains,showers and bath tubs etc. 

f) In marine sector, composites are 

used in engine covers, personal 

watercrafts and motor housing etc. 

Conclusion 

The composite materials has 

given an opportunity to various 

designers to use new and better 

materials resulting in cost reduction, 

increase in efficiency and better 

utilization of available resources. 

Composites have attractive 

mechanical and physical properties 

that are now being utilized in 

automotive industry and aerospace on 

a grand scale world-wide. 
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rganic farming is recognized 

as the best known alternative 

to conventional agriculture. 

The methods of organic 

farming evolved and adopted by our 

forefathers for centuries were less 

injurious to the environment. People 

began to think of various alternative 

farming systems based on the 

protection of the environment which 

in turn would increase the welfare of 

humankind in various ways like clean 

and healthy foods, and ecology which 

is conducive to the survival of all the 

living and non-living things, low use 

of the non-renewable energy sources, 

etc. Many systems of farming came 

out of the efforts of many experts and 

laymen. However, organic farming is 

considered to be the best among all of 

them because of its scientific 

approach and wider acceptance all 

over the world. 

Scope and Future of Organic 

Farming  

Organic farming is appropriate 

for small farmers in developing 

countries like India. According to the 

available evidence, Organic 

agriculture helps poverty reduction 

and food security through a variety 

of factors, including: 

 Organic food is in high 

demand with the rising domestic 

market; India is set for faster 

growth. The growth of India’s 

domestic markets is crucial to the 

organic movement’s success. 

 Organic farming has emerged as 

an alternative system of 

farming that may not only address 

quality and sustainability 

concerns, but also ensures a debt-

free future, with increasing 

awareness about the safety and 

quality of food, the long-term 

sustainability of the system, and 

accumulating evidence of being 

equally productive. 

 Increasing yields in locations 

with low inputs. 

 Biodiversity and natural 

resources conservation on the 

farm and in the surrounding 

environment. 

 Increasing revenue and/or lower 

costs. 

 Creating food that is both safe and 

diverse. 

 Having long-term sustainability. 

Future perspectives of 

Organic Farming 

Organic agriculture is one of 

the fastest-growing agribusiness 

sectors in the world, with double-digit 

annual growth in land under organic 

cultivation, the value of organic 

produce, and the number of organic 

farmers. Even though commercial 

organic agriculture, with its stringent 

quality certification system, is a 

relatively new market-controlled, 

consumer-concentric agriculture 

system around the world, it has 

grown at a rate of almost 25% to 30% 

per year for the past ten 

years. Despite predictions of a 

recession, the expansion of organic 

farming continues unaffected. The 

movement began in the developed 

world and is now spreading to 

developing countries. Demand, 

however, remains concentrated in 

industrialized and affluent countries. 

In the area, organic cuisine is 

growing more popular. With a rising 

domestic market, India is primed for 

stronger growth. The growth of 
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India’s domestic markets is critical 

to the organic movement’s success. 

Although India has long been known 

for its organic agriculture, the rise of 

contemporary scientific, input-

intensive agriculture has pushed it 

forward. Organic farming has risen 

to prominence as a viable alternative 

to conventional farming that not only 

solves quality and ecological 

concerns but also ensures debt-free 

operation. 

Organic farming is popular in 

India, and it is ranked ninth among 

the top ten countries with the most 

organic land. In India, there are over 

6 lakh organic farmers. Organically 

cultivated crops in India include rice, 

wheat, lentils, spices, tea and coffee, 

herbal and medicinal plants, cotton, 

oilseeds, and a range of fruits, dry 

fruits, and vegetables. Maharashtra, 

Uttar Pradesh, Rajasthan, and 

Karnataka have the highest certified 

organic farming acreage in India. 

India produced 1.7 million metric 

tonnes of the aforementioned crops 

in 2017-18. In the same year, exports 

to the United States, Canada, the 

European Union, South Korea, 

Japan, Australia, and Israel 

totaled over 4.6 lakh metric tonnes. 

Challenges for organic 

agriculture 

Maintaining sustainability in 

the global economy: balancing 

organic principles with commercial 

imperatives. Maintaining flexible 

organic standards and certification 

processes to address issues such as  

 Nature conservation and 

regeneration  

 Equitable, affordable and flexible 

access to certification services;  

 Responsible labour relations and 

land tenure arrangements;  

 Animal welfare;  

 New inputs such as ‘natural’ 

biocides, soil amendments, and 

GMOs; and  

 Incomplete or unscientific basis 

for including/excluding materials 

from organic standards.  

Pursuing international harmon-

ization of standards and certification. 

Developing locally applicable 

agronomic solutions to production 

constraints, such as weeds, animal 

health, and soil fertility. Expanding 

research activities in many disciplines 

(particularly beyond Europe and 

North America) and fostering the 

integration of knowledge. Preserving 

food quality while trying to increase 

productivity. Educating and training 

at all levels to build capacity, 

infrastructure, and networks. 

Inadequacies in regulatory and 

marketing structures (e.g. labeling). 

Excessive consumer prices and 

inconsistent quality and availability. 

Establishing and maintaining 

credibility and professionalism. 
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