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Times of Agriculture e-magazine is publishing its August 

issue to commemorate the birthday of Dr. M. S. Swaminathan 

(7 Aug.). Swaminathan is an Indian Scientist who gifted the golden 

grains to India which was a milestone that changed the face of 

Indian agriculture. 

In this issue, you will get information about Swaminathan's 

life and his achievements. It remains our endeavor that through the 

magazine, you should be constantly made aware of the interesting 

information as well as innovations in the field of agriculture. 

In this sequence, the unique efforts made by M. S. 

Swaminathan for the agriculture world are being shared through 

this issue. I am sure that like every issue, this issue will also be full 

of information.  

The continuous increase in your love and affection towards 

your Times of Agriculture e-magazine gives our team a lot of 

enthusiasm as well as inspiration to put more energy towards its 

work.  

 

Thank you so much for all your love 
 

Editor-In-Chief 
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ICAR celebrated it’s 93rd 

Foundation day  

Indian Council of Agriculture Research (ICAR) celebrated 

its 93rd foundation day on dated 16th July by virtual mode. 

As the part of celebration, Union Minister for Agriculture 

and Farmers' Welfare Shri Narendra Singh Tomar and Union 

Minister of Electronics & Information Technology  Shri 

Ashwini Vaishnav jointly launched ‘Kisan Sarathi’ a 

digital platform to facilitate farmers to get ‘right 

information at right time’ in their desired language. 

About ICAR 

ICAR is an autonomous organisation under the department 

of agriculture research and farmer welfare. Govt. of India 

formerly known as Imperial council of agriculture research, 

it was established on 16th July 1929 as a registered society 

under the Societies Registration Act,1860. 
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Total Horticulture Production  

329.86 million tonnes  

Horticulture Production Estimates 

Fruit 

Production 

102.7 MT 

Vegetable 

Production 

196.27 MT 

Spices 

Production 

10.54 MT 

Plantation crop 

Production 

16.60 MT 
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Agriculture Minister addresses a webinar 

on 40th foundation day of  NABARD 

In the Webinar of 40th foundation of NABARD the 

agriculture ministers said that the progress of small and 

medium farmers is the main aim of the government. Under 

the historic Pradhan Mantri Kisan Samman Nidhi 

Scheme, an amount of Rs 1.35 lakh crore has been 

transferred directly to bank accounts of more than 11 crore 

such farmers.  

Keeping in view the cost of cultivation and with the 

objective of making it remunerative for the farmers, the 

government has continuously increased the MSP, 

procurement through state agencies. NABARD played an 

important role in record purchase by disbursing about Rs. 

50 thousand crore rupees to the state marketing 

associations.
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Bhartiya Prakritik Krishi Padhati 

(BPKP) 

A sub scheme of Paramparagat Krishi Vikas Yojana 

(PKVY) i.e. Bhartiya Prakritik Krishi Padhati (BPKP) 

implemented by govt. of India since 2020-21 for the 

promotion of traditional indigenous practices. The 

scheme mainly emphasizes on exclusion of all synthetic 

chemical inputs and promotes on-farm biomass recycling 

with major stress on biomass mulching, use of cow dung-

urine formulations, plant-based preparations and time to 

time working of soil for aeration. Under BPKP, financial 

assistance of Rs 12200/ha for 3 years is provided for 

cluster formation, capacity building and continuous 

handholding by trained personnel and certification. 
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India's agricultural exports will 

cross US$ 40 billion 

According to Mr. G R Chintala, Chairman, National 

Bank for Rural and Agriculture Development 

(NABARD), the agriculture exports market in India is 

expected to exceed US$ 40 billion in FY22, due to 

solid demand worldwide for commodities such as 

oilseeds, oilcakes, cotton, sugar, non-basmati rice. 

In FY21, the agriculture and allied products 

(including marine and plantation products) export 

market increased to US$ 41.25 billion as compared 

to US$ 35.16 billion in FY20, US$ 38.74 billion in 

FY19 and US$ 38.43 billion in FY18. 
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Contribution of agriculture and 

allied sector has increased 26 % 

In value terms, the total contribution of the agriculture 

& allied sector has increased from about Rs.16 trillion 

during 2013-14 to Rs.20.4 trillion during 2020-21, 

reflecting an increase of 26.8 per cent. This 

information was shared by Agriculture and Farmers’ 

Welfare Minister Narendra Singh Tomar while 

responding to a question in the Parliament. The total 

agricultural exports have also shown continuous rise 

and the total value of the export of agricultural and 

allied commodities during the period 2013-14 and 

2020-21 was Rs.2.6 trillion and Rs.3.1 trillion, 

respectively, showing an increase of 18.1 per cent. 
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India’s first grain ATM set up in 

Gurugram 

 

The state government of Haryana has kicked off a first of its 

kind unique initiative in which a grain ATM has been set up in 

the state’s Gurugram area. The machine, named ‘Annapurti’ 

has been set up at Farrukhnagar in Gurugram and is aimed 

at easing up the process of dispensing grains at ration shops. 

The ATM is set up with biometric system with a touch screen 

and the consumers can enter either Aadhaar Card or ration 

card unique number to receive the grains, a statement said. As 

of now, the machine can dispense wheat, rice and millet. 

Under the central government’s scheme, these grain ATMs will 

be set up across the country and will start off with five states 

namely Karnataka, Uttar Pradesh, Haryana, Maharashtra and 

Uttarakhand. 
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National Fish Farmers’ Day 

National Fish Farmers’ Day is celebrated every year on 10 

July, in 2021, 21st National Fish Farmers’ was observed in 

Manipur by the Department of Fisheries, Ministry of 

Fisheries, Animal Husbandry and Dairying in association 

with the National Fisheries Development Board (NFDB). 

The National Fish Farmers Day is celebrated on 10th July 

every year in memory of scientists Dr K. H. Alikunhi and 

Dr. H. L. Chaudhary for their successful demonstration of 

Hypophysation (technology of induced breeding) in 

Indian Major Carps on 10th July 1957. This day is made to 

honour the fish farmers, aquapreneurs, fisherfolks, 

stakeholders and whoever else is associated in the fishery 

for their contribution in the fishery. 
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“If you are committed 

and excited by what 

you are doing 

tiredness never sets in”  

M. S. Swaminathan  
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M. S. Swaminathan- popularly known as “Father 

of Green Revolution in India and Architect of 

India’s Green Revolution” and who is known for 

his contributions for introducing and developing the 

high yielding varieties of Wheat in India which 

changed the path of Indian agriculture from “Basket 

Case” into a “Bread Basket”. Apart from this he was 

called “Father of Economic Ecology” by United 

Nations Environment Programme and he was One of 

the twenty most influential Asians of the 20
th

 century 

by TIME magazine. And also named as 

“Commandeur of the Order of the Golden Ark of 

the Netherlands”.  
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The first step towards the green revolution was 

put forth by him were these “Miracle Grains” 

introduced by him has turned the crisis into an 

opportunity which thus changed India into a self-

sufficient country that feeds itself, exports and 

reserves the produce for future use too. From his 

work now the landscape of India is green-carpeted 

with fields of rice and wheat which turned our 

country into a self-sufficient one. 
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Early life  

Mankombu Sambasivan Swaminathan born on 7 

August 1925 in Kumbakonam, Tamilnadu India. He 

was the 2
nd

 son of Dr. M .K. Sambasivan and Parvathi 

Thangammal Sambasivan . He was from a family of 

doctors who turned his interest towards agriculture 

after he witnessed the “Great Bengal Famine” in 1943. 

So after his under Graduation in Zoology, he joined 

Madras Agricultural College to pursue a career in 

Agriculture and completed his post-graduate studies 

from Indian Agriculture Research Institute, New 

Delhi in the Genetics and Plant Breeding especially in 

Cytogenetics in 1949 and earned a Doctor of 

Philosophy from the University of Cambridge in 

1952 and pursued his Post-Doctoral research 

Associateship at University of Wisconsin. 
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After his studies, when he turned back to 

India for the next two decades he held various 

positions in research and administrative 

positions during which his contributions 

revolutionized India towards great success. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contribution

s 

1979-80 

Principal Secretary -Ministry of Agriculture 

1961-72 

Director- Indian Agricultural Research Institute  

1972-79 

Director-General of the Indian Council of 

Agricultural Research and Secretary to the 

Government of India  

1980-82 

Deputy Chairman and Member of Planning 

Commission  
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1991-96 and 2005-07 

President - National Academy of Agricultural 

Sciences  

2004-07 

Chairman- National Commission on Farmers  

1982-88 

Director-General- International Rice Research 

Institute  

1984-90 

President- International Union for the Conservation 

of Nature and Natural Resources  

2002-07 

President of the Pugwash Conferences on Science and 

World Affairs  
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Green revolution  
 

After his face back to India – he asked himself Why 

did he study genetics ? and thought about Indian 

conditions when famine was common which made 

him to thought about producing enough food for 

sustainability. Thus by a vision to stop the “Ship to 

Mouth” and to stop importing of food grains which 

had stopped welcoming unemployment. In 1961 

with the consent of Norman E Borlaug 

introduced the dwarf varieties of wheat into 

India and cross-breeding with local varieties the 

obtained product responded to high fertilizers 

and irrigation which showed a tremendous 

response and thus paved the way to the green 

revolution which shot up the wheat yield from 7 

million tonnes to 17 million tonnes which thus 

was an evolutionary jump. This was his mission 

of life bringing together tradition and modernity to 

foster a movement of hope and peace by eradicating 

hunger and poverty. 
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“World Food Prize’’  

In 1987 

During his speech, he said, “He would like the 

prize if the award goes to a farmer – because he 

who toils in the sun and rain so the rest of us can 

exist”. Thus he devoted the prize money for the 

establishment of a Research Station in his 

homeland(Chennai) for the conduction of basic 

research and introduction of new technologies for 

the aid of poor ones for increasing their 

livelihood. 

 Award 
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1971  

Ramon 

Magsaysay 

Award  

for community 

leadership  

1986 

Albert Einstien 

World Science 

award  

2000 

Indira Gandhi 

Prize  

for Peace, 

Disarmament and 

Development  

2000 

UNEP 

Sasakawa 

Prize for 

Environment 

2000 

Mahatma 

Gandhi Prize 

of UNESCO  

2007 

Bahadur 

Sastri 

National 

Award  

 Awards 

Padma Vibushan -1989 Padma Shri- 1967  Padma Bhushan-1972 
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As a man M. S. Swaminathan in his 95 years 

still enthusiastic and always with tip toed to 

motivate and guide the one who seeks his help 

and build up the confidence and makes them 

believe in their potential. The living legend 

through his life’s journey has worked selflessly 

for the betterment of the country, for providing 

shelter for many youths, a well-known scientist, 

a well-known professor, a well-known 

administrator with his desire to eradicate hunger 

and poverty in India has revolutionized and 

changed the way of India and his contributions 

were milestones in the history which every 

citizen of our country should be remembered. 

Sinchana Kashyap G S  

About the Author 

PG Scholar, University of Agricultural 

Sciences, Bengaluru, Karnataka 
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                       Broadens 
its Operations in the 
Changing Global 
AgTech Landscape 
 

n today's digital era, the field of AgriTech has been trying to streamline a 

somewhat disorganized industry by emphasizing predictability and formulaic 

working methods. Marking the onset of the COVID-19 pandemic, farm 

management is the next big thing, and technology is being interleaved with 

routine agronomic operations in a fairly aggressive manner across the world. 

FarmERP, the brainchild of Shivrai Technologies (an Indian AgTech powerhouse 

with a 25-year track record), strives to make its services and platform as a whole 

extremely comprehensive for stakeholders across the agricultural value chain. 

Funding 
The business has expanded its products to a wide range of nations, making a difference 

both locally, regionally, nationally, and globally. At the end of 2019, they secured their first 

round of external funding from a Singapore-based organization. Since then, they have 

expanded to a large number of countries, where this globally tested and trusted digital 

agricultural technology has been installed. Today, they are engaging with several national 

and international research programs, as well as policy-making organizations, to achieve their 

core goal of making the business more lucrative and predictable. 

 

Uberization of Agriculture 

Further to their first round of external funding, the company committed to improving 

the product with a variety of comprehensive and innovative features, such as mapping all 

farm operations, QR code-based access control across business processes, the implementation 

of an agriculture-focused accounting and costing module, hydroponic packs, IoT device 

integrations, and so on. They have also established relationships with well-known FPOs and 

FPCs, intending to directly empower farmers through their technological platform. 

I 
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FarmERP is well recognized for its ‘Uberization of Agriculture for Smallholder 

Vegetable Growers' initiative, which has made a significant contribution to Indian 

agriculture. The Uberization initiative sought to make smallholder farmers' farming journeys 

more consistent and to enhance their everyday routines. This expedition has received several 

honours as well as worldwide attention. In regions like Africa, Ecuador, and Bangladesh, 

FarmERP is collaborating with international financing and research organizations to assist 

uberize smallholder producers in those regions. 

 

Aim and Vision 
The company prioritizes the use of artificial intelligence, 

machine learning, deep learning, and computer vision to provide 

increasingly enhanced service to its consumers. They have also just 

acquired a breakthrough in climate-smart advice and pest & disease 

identification because of their excellent use of these technological 

verticals integrated with satellite images. Because of the present 

condition of the globe, with climate change affecting every area of life 

and sustainability gaining traction daily, this innovation is a game-changer for FarmERP's 

consumers and only contributes to their vision of a predictable and lucrative future in 

agriculture. 

 

Business of Agriculture 
Large agribusinesses, medium to large size plantations, packaging & exporters, and 

contract farming companies around the world are increasingly seeing the brand as a ‘necessity 

in their daily agronomic and post-harvest practices, having recently expanded into geographic 

regions such as Sri Lanka, France, UAE, Nigeria, Kenya, Vietnam, Ethiopia, Sudan, 
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Indonesia, and several others. With plantation management gaining traction, the brand 

embarked on a joint venture with Sri Lanka's largest (about 35,000 acres) rubber, tea, and oil 

palm plantation in January 2020, and is dedicated to seeing the project through to the end. 

FarmERP fully embodies the evolving face of digital agricultural solutions, with leading 

companies in the agriculture sector interlaced with technology. This cutting-edge digital 

platform is an internationally recognized, future-ready solution for managing and analysing 

agricultural operations. 

FarmERP recently developed specialized and customized ‘packs' for its consumers, 

based on their sub-verticals and company processes. These SaaS-based packs are tailored for 

various stakeholders in the agriculture business and may be customized to meet the needs of 

the clients. 

The brand's four pillars stand intact, with traceability, climate resilience, food safety, 

and sustainability at the heart of all they do, in accordance with the UN's Sustainable 

Development Goals of Zero Hunger and Climate Change. 

 

Achievements 
FarmERP is catapulting into a whole new era of Agricultural Technology services, as 

it is now installed in 25+ countries and scaling up with the development of its offices in 

various areas of the world. The founders and core team are eager to expand their workforce 

with seasoned experts that can bring exponential value to the system as their knowledge and 

experience grows. With global digital agriculture developing at a breakneck pace, they are 

looking forward to strengthening the leadership team and aggressively gaining market share. 
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The problem 

Farmers are selling their whole produce like 

Greengam and Blackgram crops in market and 

purchasing the processed dal from retail shops 

because they don’t have a facility to process their 

produce as part of on farm processing as dal 

otherwise for processing purpose they have to go so 

far, which adds transportation cost and high 

processing cost to farmer its burden to them so they 

used sell whole produce in market even for less price 

because they don’t have any option. 

The initiative in cluster of DBT villages 

Installation of value addition unit Dal mill 

under DBT Biotech Kisan hub project at Doggavani 

Mulaga village, Parvathipuram Mandal, 

Vizianagaram District covering 5 DBT villages at 

around 850 households  to facilitate processing of 

pulses like Blackgram and Grenngram at reasonable 

cost in their own locality. 

The solution 

 Promoting micro enterprises among pulse 

growing farm women 

 Adding value to the produce and also added 

income to farmers 

 Providing processed produce with less cost with 

no transportation cost which enhance higher 

intake by farm women and children leads to 

combat the malnutrition in tribal rural villages. 

Beneficiaries 

 A group of 9 women farmers and a farmer 

T.Ramakrishna, Doggavani Mulaga village, 

parvathipuram Mandal, Vizianagaram District. 

 Covering around 850 households.   

 Women farmers from villages of Kavitibadra, 

Tallagudi, Nadimi mulaga and karnada mulaga 

villages of parvathipuram Manda. 

The intervention 

Initiative of Mini Dal mill was taken up with 

the support of Department of bio technology 

sponsored project called ANGRAU Biotech KISAN 

hub. The farmers of D. Mulaga village and nearby 

villages of Parvathipuram Mandal are efficiently 

using the processing unit.  

Mini dal mill 

VALUE ADDITION 

UNIT  UNDER BIOTECH 

KISAN HUB PROJECT 

…? 
*Ramana Kumari. Y., Sowjanya. P. 

Tejeswara Rao. K., Srinivas.T. 

Sridhar. T.V., Rama Rao. G. 

*Young Professional-ll,  Krishi Vigyan 

Kendra, Rastakuntubai, Vizianagaram 
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The output 

Now farmers are having an opportunity to 

process their pulses produce with less cost compared 

to outside mills. The cost for processing pulse 

produce outside is Rs. 150/- per 10 kg, from biotech 

KISAN hub value addition unit the cost of 

processing 10 kg seed  is Rs. 80/- only. The mini dal 

mill unit is beneficial to the community as well to the 

FPO. The FPO is gaining a monthly income of Rs 

6800. 

 

The outcome  

Economics of processing unit 
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Now the FPO is getting monthly net income 

of Rs 6800, as a whole per year they are gaining a 

profit of Rs 70000 - 82000/- . With this result, the 

intervention has quickly attracted the farmers, farm 

women, and tribal youth of within and nearby 

villages in the tribal areas of the district.  As a result 

by seeing their success some of the entrepreneurs in 

their blocks came forward to establish dal mills.

 

 

*****
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ost of the tribal belt in Vizianagaram 

district comes under rain fed so they 

can cultivate maximum one crop in 

year. Due to cattle trespasses and low water 

availability in next season it is highly difficult to 

grow second crop for them. Till the month of May 

of every year most of the tribes migrate to nearby 

cities for their livelihood. They came back to 

villages in May and June to sell their cashew 

produce. 

Backyard poultry is a traditional livelihood 

activity of rural people since long years. But it has 

been encountering constraints such as low egg 

production and poor weight gain, poor vaccination 

and higher mortality rate. To take the situations 

into consideration, Krishi Vigyan Kendra 

encouraged tribal women during non-crop season 

for maintaining backyard poultry which intern 

restrict their migrations. 

The Initiative 

Promoting backyard poultry in tribal areas 

through improved breeds. Various types of poultry 

birds came into existence among them Vanaraja, 

Rajasri and Kadhaknath birds are mostly preferred 

by the villagers. The added advantages of these 

birds are higher egg production coupled with 

higher weight gain. KVK, Rastakuntubai has been 

motivating tribal women farmers to carry out 

backyard poultry under the tribal sub plan through 

Vanaraja, Rajasri and Kadhaknath birds. Many  

 

 

tribal families are economically benefited 

especially tribal farm women. 

The Solution 

 Creating awareness on importance of backyard 

poultry  

 Promoting improved breeds of poultry 

 Promoting micro enterprises 

Beneficiaries 

 Savaras, Jatapus, Paidi – native tribals of 

Kurupam, Gummalakshmipuram mandals of 

Vizianagaram district, Andhra Pradesh. 

The Challenge 

 Lack of awareness about nutrition 

 Lack of knowledge about improved breeds 

 Promoting alternative livelihoods 

The Intervention 

 Among the tribal women some farm 

women who came forward to rear improved breeds 

like Vanaraja, Rajasri and Kadhaknath birds. With 

the help of KVK they were motivated to establish 

poultry unit at commercial lines. They learned the 

maintenance of shed, rearing of birds, vaccination 

schedules and marketing etc. At first they received 

10 birds each breed having one month age from 

KVK they started to maintain them with available 

feed similar to desi birds. Within one month they 

observed the much growth as compared desi birds. 

 

Distribution Chicks to Tribal women 

M 

BACKYARD POULTRY THROUGH 

IMPROVED BREEDS – AN INCOME 

GENERATION FOR TRIBAL WOMEN 

…? 

*Neelima, A., Ramana Kumari, Y.,  

Bilquis, Tejeswara Rao, K, Ramarao, G  

*Research Associate, Home Science, Krishi 

Vigyan Kendra, Rastakuntabai,Vizianagaram 
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Follow up by KVK Scientist 

 Till acclimatize the local environment they 

reared the birds under well-constructed shed. They  

knew that importance of vaccination and health 

care despite of them vast experience over desi 

birds against different diseases such as new castle, 

IBD, CRD, ranikhet, gumboro and pox lesions. So 

that soon after observing the symptoms of any 

above disease in Vanaraja, Rajasri and 

Kadhaknath birds they used to approach KVK 

scientist by person or by telephone. KVK also 

trained them how to and when to control the above 

diseases and what precautionary measures one has 

to follow. 

 In every month they observed the weight 

differences in Vanaraja, Rajasri and Kadhaknath 

birds. They noticed that six month onwards 

Vanaraja, Rajasri and Kadhaknath birds take feed 

and gain weight more as compared to initial 

periods.   

Details of Month Wise Weight Gaining By 

Improved Breeds 

Time Intervals Weight Gain 

By 4 months 0.5-1.5 kg 

By 6 months 1.5-2.5 kg 

By 12 months 2.5-3.5 kg 

By 18 months 3.5-4.5 kg 

  

By two years most of the improved breeds 

having 4.5 – 5 kg weight. Then they started to sell 

them in Gummalakshmipuram and Kurupam 

market. Attractive nature of the bird will make the 

viewers to buy the birds.  

The Output 

 Awareness was spread among the tribal 

farm families about the nutritional and income 

benefits of backyard poultry with improved 

breeds. The nutritional status of farm families 

especially vulnerable groups of women and 

children were found to be improved besides 

getting additional income of Rs 15000 -18000 per 

year by selling birds. 

The Outcome 

 Income and nutritional security to the tribal 

community was achieved through this backyard 

poultry farming with improved breeds. From each 

breed three birds were kept aside to establish 

microenterprise units by hatching their eggs of 

these improved breeds and multiplying the chicks 

with the help of country birds to get more income.  

The Impact 

Economic impact of improved breeds 
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Kadhaknath bird  

2300 

10500  

17300 Rajasri bird 4900 

Vanaraja bird 4200 

 

 The tribal farmers gets the profit of 

Rs.10500/- on Kadhaknath birds by sale of seven 

birds and Rs. 4900/- on sale of seven Rajasri birds 

and Rs. 4200/- on sale of seven Vanaraja birds. 

Earlier with the two or three desi birds the farmers 

used to get Rs. 1300/- per year now they are 

getting an income of Rs. 17300/- per year through 

the sale of the birds. With this result, the 

intervention has quickly attracted the farmers, 

farm women, and tribal youth of within and nearby 

villages in the tribal areas of the district and 

approached KVK showed their interest for rearing 

poultry birds. 
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omen  empowerment  refers  to  

increasing  the  spiritual, political,  

social, educational, gender or economic 

strength of individuals and  

communities of women. Women are an integral part 

of every economy. Women’s empowerment in India 

is heavily dependent on many different variables 

that include geographical location (urban/rural) 

educational status social status (caste and class) and 

age. Policies on Women’s empowerment exist at the 

national, state and local (Panchayat) levels in many 

sectors, including health, education, economic 

opportunities, gender based violence and political 

participation. Women  particularly  in  rural  areas  

have  proportionately least possessions, skills, 

education, social status, leadership qualities and 

capabilities for mobilization,  which determines  the  

degree  of  decision  making  and  power,  and  as  a  

result,  their  dependence on  men increases. They 

develop the capacity for self-reliance out crossing 

the relationship subordination on account of gender, 

social and economic status and the role in the family 

and society. It encompasses the ability to make 

choices, control  resources and  enjoy participatory 

relationship within family and community. To 

achieve these objectives, empowerment of women 

also implies their ability to participate in it and also 

lead social movements to remove obstacles in their 

progress towards their goal. Women empowerment 

involves the building up  of  a society,  a political  

environment,  wherein  women  can  breathe  

without  the  fear  of  oppression, exploitation, 

apprehension, discrimination and the general 

feeling of persecution which goes with being a 

woman in a traditionally  male  dominated structure.  

Women constitute almost 50% of the world’s 

population but India has shown disproportionate sex 

ratio whereby female’s population has been 

comparatively lower than males. Thus, women’s 

empowerment would enlarge the choices and 

productivity levels of individual women and the 

collective contribution of women groups. As far as 

their social status is concerned, they are not treated 

as equal to men in all the places. In the Western 

societies, the women have got equal right and status 

with men in all walks of life.  But  gender  

disabilities  and  discriminations  are  found  in  India  

even  today.  The paradoxical situation has such that 

she was sometimes concerned as Goddess and at 

other times merely as slave.    

 Objectives of the study 

1. To know the need of Women Empowerment.  

2. To study the Government Schemes For Women 

Empowerment. 

3. To utilize the Govt. schemes properly for the 

benefit of Women Empowerment.  

4. To analyze the Factors influencing the 

Economic Empowerment of Women. 

5. To provide useful suggestions for the 

development of social balance. 

Why need of women empowerment 

 The  status of  women  in  India particularly  

in  rural  areas  needs to  address  the  issue of  

empowering women. About 66% of the female 

population in rural area is unutilized.  This is mainly 

due to existing social customs. In agriculture and 

W 
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Animal care the women contribute 90%  of  the  total  

workforce. Women constitute almost half of the 

population, perform nearly 2/3 of its work hours, 

receive 1/10th of the world’s income and own less 

than 1/ 100th the world property. In the past “Vedas 

Purana” of Indian culture, women were being 

worshiped such as LAXMI MAA, goddess of 

wealth; SARSWATI MAA, for wisdom; DURGA 

MAA for power. Among the world’s 900 million 

illiterate people, 70% of people living in poverty are 

women. Lower sex ratio i.e. 933, only 10% seats in 

World Parliament and 6% in National Cabinet are 

held by women. The existing studies show that the 

women are relatively less healthy than men though 

belong to same class. They constitute less than 1/7th 

of the administrators and mangers in developing 

countries. Young girls are considered as a big 

burden in the family. Rape cases are increasing in 

the modern times which force us to take an initiative 

about the security of the female population. 

Government schemes for women empowerment 

Government of India implemented various 

poverty alleviation and rural development 

programmes. These programmes have special 

components for women empowerment. At present, 

the Government of India  has  over  37  schemes  for  

women  operated  by  different  department  and  

ministries. The implementation of these 

programmes/schemes is monitored specifically with 

reference to coverage of women.  Some of these are 

as follows:-   

 

Women Empowerment 

Programmes 

Year of 

Commencement 

Objectives 

Beti Bachao Beti Padhao 

Scheme 
22 January, 2015 

1. To provide education to girls' and their welfare. 

2. To prevent the violation in the interest of girls. 

3. To celebrate the birth of a girl child. 

One Stop Centre Scheme 

 
1st April, 2015 

1. It is a Centrally Sponsored Scheme. Its aim is to 

set up One Stop Centres (OSC) which is to be 

funded from the Nirbhaya Fund. 

2. To provide support and assistance to women 

affected by violence at private or at any public 

place, irrespective of caste, class, religion, region, 

sexual orientation or marital status. 

Women Helpline Scheme 1st April, 2015 

To provide 24 hour emergency and non-emergency 

response to women affected by violence including 

sexual offences and harassment both in public and 

private sphere, including e family, community, 

workplace, etc. 

UJJAWALA:A 

Comprehensive Scheme 

for Prevention of 

trafficking and Rescue, 

Rehabilitation and Re-

integration of Victims of 

Trafficking and 

Commercial Sexual 

Exploitation 

December, 2007 

For the prevention of trafficking and providing 

support for rescue, rehabilitation, reintegration and 

repatriation of women and child victims of 

trafficking for commercial sexual exploitation in 

India. The Scheme is being implemented mainly 

through NGOs to provide direct aid and benefit to 

the victims of trafficking. 

Working Women Hostel 

Introduced in 1972-73 

and after amendment 

re-launched on 6th 

April, 2017 

To promote availability of safe and conveniently 

located accommodation for working women, with 

day care facility for their children, wherever 
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possible, in urban, semi urban, or even rural areas 

where employment opportunities for women exist. 

Rajiv Gandhi National 

Creche Scheme for the 

Children of Working 

Mothers 

The programme was 

recast by the 

Government of India 

in 2006 

1. To provide day-care facilities for children (6 

months to 6 years) of working mothers in the 

community. 

2. To improve nutrition and health status of 

children. 

3. To promote physical, cognitive, social and 

emotional development of children. 

4. To educate and empower parents /caregivers for 

better childcare. 

SWADHAR Scheme (A 

Scheme for Women in 

Difficult Circumstances) 

2002 

For providing holistic and integrated services to 

women in difficult circumstances and without any 

family, social and economic support, such 

as  destitute widows deserted by their family in 

religious places like Vrindhaban and Kashi, women 

prisoners released from jails; women survivors of 

natural disasters who have been rendered homeless, 

trafficked women/girls rescued or runaway from 

brothels, women victims of terrorist violence 

without any means for survival, mentally 

challenged women and women with HIV/AIDS 

deserted by their family, etc. 

Support to Training and 

Employment Programme 

for Women (STEP) 

The Ministry has been 

administering STEP 

Scheme since 1986-87 

as a ‘Central Sector 

Scheme’. It was 

revised in Dec., 2014 

To provide skills that give employability to women, 

to provide competencies and skill that enable 

women to become self-employed/ entrepreneurs. 

Nari Shakti Puraskar 1999 

To recognize women who have exceeded 

expectations to challenge the status quo and make a 

lasting contribution to women’s empowerment. 

Women Empowerment 

and Livelihood 

Programme in Mid-

Gangetic Plains- 

'Priyadarshini' 

Pilot Project 

It focuses on Women empowerment and Livelihood 

in Mid-Gangetic Plains. It also empower to address 

their political, legal, health problems. 

Mahila E-Haat 7th March, 2016 

It will help women to make financial and economic 

choices which will enable them to be a part of 

‘Make in India’ and ‘Stand Up India’ initiatives. 

Rashtriya Mahila Kosh 

(RMK) is also known as 

the National Credit Fund 

for Women (NCFW) 

1993 

It caters to the credit needs of the poor and asset-

less women in the informal sector. 

Central Social Welfare 

Board (CSWB) 
1953 

To promote social welfare activities and 

implementing welfare programmes for women and 

children through voluntary organizations. 
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Development of Women 

and Children in Rural 

Areas (DWCRA) 

1982-83 

To improve the socio-economic status of the poor 

women in the rural areas through creation of groups 

of women for income-generating activities on a 

self-sustaining basis. 

 

Conclusion 

From the study we concluded that in the 

present scenario the condition of the Indian 

women is not as good as it should be and there is a 

need to accomplish such steps which will help to 

accommodate the rights and the basic needs of 

women population.  Thus,  the  attainment  in  the  

field  of  income, employment and in educational 

front, the scenario of women empowerment seems 

to be comparatively poor  and needs  to be  check. 

Because  with the  empowerment  of  women,  the  

elimination  of  gender discrimination  and  the  

creation  of  a  balance  of  power  between  men  

and  women  will  not  only  be beneficial to  

women, but  society as  a whole  shall benefit  

politically,  economically  and culturally.  The 

greatest need of an hour is change of social attitude 

to women. “When women move forward the 

family moves, the village moves and the nation 

moves” It is essential as their thought and their 

value systems lead the development of a good 

family, good society and ultimately a good nation. 

. The Empowerment of Women has become one of 

the most important concerns of 21st century not 

only at national level but also at the international 

level. Society must provide equal opportunity to 

both of the sexes for the upliftment of society and 

for the wellbeing of society as a whole.  Women 

represent half the world’s population and gender 

inequality exists in every nation on the planet. 

Until women are given the same opportunities that 

men are, entire societies will be destined to 

perform below their true potentials. The best way 

of empowerment is perhaps through inducting 

women in the mainstream of development. 

Government initiatives alone would not be 

sufficient to achieve this goal because 

empowerment will be real and effective only when 

they are endowed income and property so that they 

may stand on their feet and build up their identity 

in the society. Society must take initiative to create 

a climate in which they can get the proper benefit 

from the schemes made by Government for the 

women development. There should be no gender 

discrimination and women have full opportunities 

of self-decision making and participating in social, 

political and economic life of the country with a 

sense of equality. 

*******
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eat stress (HS) is a common and growing 

concern in dairy production, and we are 

now fully aware that it is not limited to 

operations in hot climates. In 2016 Penn State 

University study of smart farming technologies to 

monitor heat stress indicators (rumination, rumen 

temperature, rumen pH, etc.) revealed a clear 

correlation between environmental heat stress 

levels, rumination time and milk production and the 

increase in Temperature Humidity Index (THI) 

(Fustini et al. 2013). For example, an increase from 

22 to 30°C with 50% relative humidity and daily 

rumination could be reduced by 1 hour and dairy 

production by 2.7 Kg/day (Haan, 2016). 

A still underestimated issue in bovine 

The impact of heat stress in dairy cows could 

be easily measured, seeing lower milk production, 

less feed intake and many more variations from their 

typical behaviors. From 25°C onwards, the animal 

immediately decreases its feed intake, which then 

takes several days to stabilize again, even at lower 

temperatures. The animals increase their respiratory 

rate and use up energy to dissipate excess heat, 

which contributes to a significant increase in 

maintenance needs: this is heat stress (Fig 1). 

Susceptibility to heat stress also depends on 

genetic characteristics for example, dark coat breeds 

suffer more than the light coat ones. The fat layer 

also plays the role of thermal shield and slows down 

heat dissipation. Beef cattle are also more impacted 

due to their smaller body surface area in proportion 

to their body weight. 

 

 

Fig. 1. Heat stress in cattle 

How to assess heat stress in practice? 

The Temperature Humidity Index (THI) is a 

common indicator of the risk level of heat stress in 

animals. However, not only temperature is 

important but also the air relative humidity (RH) 

level, which exacerbates the effect of heat stress. For 

dairy cattle, the heat stress threshold is estimated at 

72 (orange zone in the THI Table 1). This means 

that cattle, for example suffer from heat stress from 

25°C at 50% humidity. The heat stress of animal 

measured by the placing thermo- hygrometer or 

sensors of new generation, which THI continuously 

monitor in the barn, the producers can monitor and 

anticipate risks of heat stress. 

Animal observation: It is a key to assess heat stress 

situation and common indicators of moderate heat 

stress are: 

 Shallow breathing 

 Profuse sweating 

 Decrease feed intake 

 Lethargic behavior 

 Negative energy balance 
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Table 1. Thermal Humidity Index (THI) and heat 

stress risk level for dairy cattle (Burgos and Collier, 

2011) 

Then open mouths and breathing with panting and 

tongue hanging out indicate more severe heat stress. 

When the effects of heat stress in dairy cow are 

much more monitored, with well-known incidence 

on dairy production, other methods are necessary to 

measure its impact in dairy cows. This is made 

possible, for example by new smart farming 

methods that enable individual monitoring of feed 

intake in real-time. For example, at Texas A & M 

Agri Life Research Center, Lallemand Ruminant 

Center of Excellence, the implementation of grows 

safe feed intake bunks has allowed to show that 

under heat stress conditions, individual feed intake 

becomes very unstable (Burgos et al. 2011). This 

decline in feed intake is sometimes more difficult to 

assess at the herd level, as it is very irregular in time 

from one animal to another. 

How to face heat stress in practice? 

With the hot months in sight, a few simple 

adaptations can be made for the dairy herd: 

 Check the flow of the water tanks as the water 

supply may be limited. With rising 

temperatures, also rises water 

consumption in animals. 

 Check sodium intake. 

Generally it is advisable to 

increase this contribution beyond 

the strict requirements, this in 

order to stimulate water intake. In 

Europe, an intake of 30 to 50 g / 

day is recommended. Also check 

potassium intake especially for 

high-grain rations (optimum 

intake 14 g / kg dry matter, 

minimum intake 8 g / kg DM). 

 Ventilate the building at best 

as possible by creating a draft. 

Low openings for refreshing 

animals are very useful. Provide 

some shade. 

 Concentrate the ration to limit the effects of 

reduction feed intake: 

- At 27°C - decrease in feed intake of 4% = 

potential growth loss 100 g approximately. 

- At 30°C - decrease in feed intake of 10% = 

potential growth loss 300 g approximately. 

- At 35°C - decrease in feed intake of 28% = 

potential growth loss 800 g approximately. 

 Implement an early insect repellant strategy. 

Flies cause a decrease in rumination. 

 Feed live yeast LEVUCELL SC in "reinforced" 

dose as soon as the ambient temperature 

increases. By stabilizing the rumen pH and feed 

intake, LEVUCELL SC will maintain the 

growth potential. 

 It is important to ensure an adequate level of 

antioxidant solutions (vitamin A and E). 

Providing a combination of primary 

antioxidants such as selenium yeast, proven for 

its superior bioavailability (ALKOSEL, 

Lallemand Animal Nutrition) and a source of 

vegetal superoxide dismutase (Melofeed, 

Lallemand Animal Nutrition) is shown to 

increase antioxidant status of animals with 

beneficial effects on meat quality. 
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Carefully monitor the heating of the ration at the 

trough. A farm trial on heifers observed an 11% 

decrease in intake of ration that was heated (Dr. 

Kung- University of Delaware). If the ration heats, 

try to spread and push it more frequently. 

However, the most effective method is to treat the 

silage at harvest with a silage inoculant containing 

Lactobacillus Buchneri 40788 at a rate of at least 

300,000 CFU/g. 

 Distributing the ration at the coolest hours of the 

day also promotes consumption. 

 Finally, when considering longer-term planning, 

keep in mind that the increase in ambient 

temperature and the increasing variability are 

detrimental to dairy cattle. It is advisable to plan 

the farm buildings design accordingly. Easy 

access to water with a drinking trough for up to 

10 animals is recommended. If fans and foggers 

may appear today as an unnecessary luxury for 

dairy cattle, they however may appear to be vital 

in the near future. 

Conclusion 

In conclusion, heat stress could be 

underestimated in dairy cattle. However, it does 

represent a challenging period for the animals, 

affecting feed intake and consequently rumen 

conditions and efficiency. Growth performance and 

health can be impacted, as well as milk quality and 

milk production. Risk monitoring (e.g. use of 

temperature- humidity sensors to record THI in the 

barn), planning ahead (use of adapted feeding 

strategy,  supplementations and good silage 

management practices) and adapted barn and herd 

management practices are essential to optimize 

production and help overcome heat stress 

challenges in dairy cattle. 

 

 

 

*******

 

 

 

 

 

 

 



 

 August, 2021/ Issue-16/Page | 43 

griculture is the largest contributor of any 

resource sector, to the economy of any 

country and also a large generator of waste 

materials. Agricultural or farm waste is the material 

obtained from the crop production or from plant 

growth. In the past agricultural waste were either 

burnt by the farmers or naturally converted into 

organic fertilizer under suitable conditions. 

Agricultural or farm waste is always a big issue or 

challenge faced by all the farmers whether they are 

marginal or big farmers. Farmers, 

environmentalists, agricultural scientists and 

government officials related to agricultural sector 

have a responsibility to ensure that minimise the 

agricultural waste and find a way to ensure properly 

dispose of waste produced by them after harvesting. 

Agricultural waste poses a big challenge if not 

properly disposed of, as agricultural waste can have 

a distinctly negative and harmful impact on the 

environment. In addition to the dangers of landfills 

and incineration, the chemicals used in agriculture 

can cause pollution if wastes disposed off in the 

wrong places or manner. For eg., pesticides allow 

fields to flourish can cause mass levels of pollution 

in rivers and streams. Contaminated water destroys 

the eco-system and can leads to the death of animals 

and responsible for harmful diseases.   
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Waste management through composting 

Waste management is all about how to 

dispose of all the things produced after harvesting 

and you don't want on the farm. Composting is a 

sustainable agri-waste management practice that 

converts any amount of accumulated organic waste 

into a useful or valuable product that can be used for 

increasing the nutritive value of earth. When agri-

wastes are broken down by microorganisms in a 

heat-generating environment, waste is reduced, 

many harmful organisms are destroyed, and a 

useful, potentially marketable, product is produced 

i.e. Compost. Organic wastes may include manure 

from livestock operations, animal bedding, and yard 

wastes, such as leaves and grass clippings, and even 

kitchen scraps etc.  

What is Composting? 

Composting is the controlled conversion of 

degradable organic products and agri-wastes into 

sustainable products with the aid of 

microorganisms, generally bacteria and fungi, into 

simpler forms. The microbes use the carbon in the 

waste as an energy source. The degradation of the 

nitrogen- containing materials results in the 

breakdown of the original materials into a much 

more uniform product which can be used as a soil 

amendment. Heat generated during the process kills 

many unwanted organisms such as weed seeds and 

pathogens. Advantages of composting include 

reduction of waste volume, elimination of heat-

killed pests, and the generation of a beneficial and 

marketable material. Adding compost to soil 

increases organic matter content. This, in turn, 

improves many soil characteristics and allows for 

the slow release of nutrients for crop use in 

subsequent years. 

Process of composting 

In order to facilitate composting, a suitable 

and favourable environment must exist. Microbes 

which break down organic/farm wastes use carbon 

for energy and nitrogen for protein in varying 

amounts and ratios. A Carbon: Nitrogen (C: N) ratio 

of 30:1 is considered as ideal for composting. In 

very high amount of carbon or very large particle 

size slows down the process of composting. High 

amount of Nitrogen killed the composting 

organisms i.e. microbes. An ideal C: N ratios for 

various types of materials are shown in table below: 

Carbon and Nitrogen Ratio for Particular 

Materials (by weight) 

Materials with high N 

content 

C:N Ratio 

Vegetable wastes 10-12:1 

Coffee grounds 20:1 

Grass clippings 12-25:1 

Cow manure 20:1 

Horse manure 25:1 

Poultry litter 13-18:1 

Materials with high C content 

Leaves 

30-80:1 

Corn stalks 60:1 

Straw 40-100:1 

Bark 100-130:1 

Papers 150-200:1 

Wood chips and sawdust 100-500:1 

Large scale composting can be done by 

using rows of waste, moved by tractors and other 

equipments. Attaining composting temperature is a 

key to successful composting. Composting 

microbes i.e. bacteria and fungi operate effectively 

in suitable environment i.e. warm, damp, well 

aerated environment. This environment will not 

likely exist on the very outside of a pile of organic 

wastes. Thus it is important: 

a) To have a enough volume of composting 

material to create a suitable or favourable 

environment.  

b) To mix up or turn the pile periodically.  

A volume of three feet square composting 

material is generally adequate. Smaller volumes can 

be effectively composted in black or dark containers 

placed in a sunny location or areas. Larger volumes 

can be handled in windrows composting. 

Mixing/turning the pile periodically depends on 

amount of the waste. Small black plastic bins may 
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rotate on axles or simply be shaken. A larger pile 

can be rotated or mixed by using a bucket loader or 

manure fork. For turning the windrows of 

composting materials, tractors can be used. 

Frequency of turning/rotating/moving is working 

for materials being composted, water, aeration, 

weather conditions, and microorganisms present. 

Water is necessary for the microorganisms to live 

and work, but high amount of water can be harmful 

and create anaerobic conditions which are not 

favourable to the composting process. It can be 

controlled by either watering the pile if too dry (< 

40% moisture=crumbly), or covering the pile 

loosely if too rainy. Heat plays an effective role in 

the killing of weed seeds and other harmful 

organisms and indicates that the composting process 

is working. An ideal temperature for composting is 

160o F. Higher temperature may kills the 

composting microorganisms. When temperature 

reaches 160o F, turns the pile. When the compost 

texture is uniform and turning the pile no longer 

results in a temperature rise, the compost should be 

done!  

What not to Compost? 

Many hazardous materials are not suitable 

for composting. A small amount of hazardous 

material can destroy a large amount of compost. 

When grass nail clippings are added to the compost 

area for increasing N content (decreasing C: N) the 

area and clippings should be chemical free, 

otherwise plants receiving the compost may spoiled. 

Plants with especially diseases, such as late blight of 

tomato and potato, which is caused by the fungus 

Phytopthera, should be avoided and not 

recommended, because if the disease is not killed in 

the composting process, the resulting spread of the 

disease can be devastating. In such cases, burning of 

waste is recommended as a way to eliminate 

diseases. However, burning of waste is not allowed 

in all areas. A burn certificate is issued by the local 

municipality when there is minimal wind and 

adequate moisture in the area to control the fire. 

Materials such as pressure treated lumber contain 

heavy metals (arsenic) should not be composted. 

Pesticide labels should have proper disposal 

methods of pesticides. Pesticides can only be 

composted if it is clear from the label that it will 

break down easily into harmless components in the 

composting process and will not kill the composting 

microorganisms. Inorganic materials are not 

recommended to compost. Plastic materials must be 

recycled/reuse or disposed of in a landfill. Tires, 

metals items which cannot be separated to their 

specific content such as aluminium, steel, etc., and 

plastics are difficult to dispose of, but hard to 

manage without. It is possible using Internet 

websites to find businesses which will recycle tires 

and sorted metals. Meat and other animal 

products can be composted in some situations. 

However, caution should be taken when composting 

animal products in home compost and small scale 

piles, as the short-term odours may attract compost-

disrupting wildlife and dogs. 

Conclusion 

 Increasing growth in human population has 

necessitated increased agricultural production. 

Increased agricultural production includes 

technological advancement toward green revolution 

and expansion of soil for agricultural production. It 

has been estimated that agricultural sector provides 

about 24 million tons of food globally with 

accompanying health risks and threat on 

ecosystems. We cannot expect lives without 

agriculture because food is a necessity for lives 

across the globe, but the impact of agriculture on the 

environment is also evident. For example, it has 

been documented that about 21% of greenhouse gas 

emission comes from agriculture. The negative 

influence of agricultural waste on the environment, 

aquatic lives and human health have necessitated 

improvement in agricultural production, involving 

effective and efficient ways of handling agricultural 

solid wastes.
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orticulture are emerging thrust areas of 

agriculture sector in post green revolution 

period for food, wood, shelter, nutritional 

and environmental security. Horticulture 

deals with cultivation and management of fruits, 

vegetables, ornamental flowers etc and their post-

harvest management. The rising population forced 

the upsurge in demand of food, wood and other 

goods which can be possible by the scientific and 

modern interventions in the agriculture sector by 

enhancing the productivity of farm with integration 

of Horticulture. This sector has potential of good 

employability with an eco-friendly option to cater 

the need of agro-entrepreneurs, forest-based 

industries like paper and pulp, timber, plywood, 

plantation companies, orchard managers, manager 

for protected cultivation of vegetables and flowers, 

landscape and golf court managers and processing 

and value addition units of horticultural produce 

besides CSR activities of corporate and NGOs are 

few to mention. The current trends of green jobs in 

every sector required these professionals to put their 

endeavours in shaping the green activities not only 

in rural areas but also in urban areas of green 

building and landscapes, recreation & ecotourism, 

infra projects of road, industries, mining, sports, 

urban centres etc. The rising concerns of global 

warming and climate change further aggravated the 

scope of horticulture as peripheral areas of 

agriculture for improvement of microclimate of 

agro- ecosystem and transforming the lives and 

landscapes of the masses in general. 

 

 

 

Introduction 

Agriculture is one of the prime sectors for 

the growth of the country like India but its 

contribution in India s GDP has been slide from 

51% in 1950 to 13.7 % in 2014. At the same time 

the diversification of agriculture sector in number of 

super specialized discipline out of which 

Horticulture are promising fields for food, wood and 

sustainable natural resource management. The 

growing inhabitants forced the expansion in demand 

not only for food but other goods and services. In 

current scenario of global warming and climate 

change interventions in the agriculture sector for 

enhancing the productivity of farm with integration 

of Horticulture are viable green potions. The 

convergence of these two disciplines is 

complementary to each other which can provide 

larger share in employability with eco-friendly 

options. The different aspects of horticulture with 

their thematic areas and employability options are 

described in details for awakening the people about 

the scope of the subjects for betterment of society. 

Horticulture: Horticulture deals with cultivation 

and management of fruits, vegetables, ornamental 

flowers etc and their post- harvest management or 

Horticulture is a science and art of growing, 

processing and marketing fruits, vegetables and 

ornamental plants/flowers, moreover, it also deals 

with green house management, turf-grass 

management, nursery management, arboriculture, 

landscape management, interior landscaping, bonsai 

management, post-harvest and value addition of 

horticultural produce etc. Horticulture accounts 

about 30% of India s agricultural, GDP from 8.5% 

of the cropped area with largest producer and 

H 

…? 
Dr. Pankaj Kumar Ray 

Subject Matter Specialist (Horticulture) 

Krishi Vigyan Kendra, Agwanpur, Saharsa, Bihar 



 

 August, 2021/ Issue-16/Page | 47 

exporter of banana, cashew, papaya and 

pomegranate, however, productivity of India is 

amongst the highest in case of some fruits like 

grapes, banana, papaya etc. Presently our country is 

next to China in area and production of fruits and 

vegetable crops and has been contributing 12% of 

fruits and 14% of vegetable of the total world 

production. India is currently producing 257.2 

million tonnes of horticulture produce from an area 

of 23 million ha. 

Important themes in horticulture 

Horticulture covers all the practices of fruit, 

vegetables, flowers, etc. and their harvesting, 

processing, packaging and marketing, moreover the 

gardenia, orchard management and land scaping etc. 

are integral part of horticulture and seem to be the 

need of the time. The extremely marketable and 

contemporary aspects covered under horticulture 

are theme-wise mentioned as below. 

Introduction, Concepts and Management in 

Horticulture 

Importance and scope of horticulture; 

National and International scenario of horticultural 

crops; Export and import potential of horticulture 

crops; Agencies involved in horticulture 

development and management; Organic horticulture 

a future guideline; PPP based Horticulture; 

Horticulture programs, Policy and legal framework; 

Export and Import policy of Horticulture products; 

Managerial tools in Horticulture; Farm and Field 

Management; Protected and captive Horticulture; 

Horticulture as livelihood support; Agri-Horti 

Models; Horticulture Mission; National horticulture 

board; Horticulture research and development in 

India; Institutes and AICRPs on horticulture and 

different fruits.  

Fruit crop cultivation, production and 

management 

Tropical, Sub-Tropical and Temperate Fruit 

Production; Fruit orchard planning, layout, 

development and management; Propagation 

techniques and Nursery management of fruit crops; 

Canopy management training and pruning 

operations in fruit crops; Biodiversity and 

Conservation of fruit crops; Protected Fruit Culture; 

Biotic and A-biotic stress management in fruit 

crops. 

Vegetables and off-season crops 

Present status, scope and importance of 

vegetable production; Production of cool season 

vegetables, warm season vegetables; Seed 

Production in vegetable crops; Underexploited 

vegetable crops; Off season, Poly house vegetable 

cultivation for commercial purpose; vegetable 

hybrid seed production, Vegetable Seed processing, 

storage and certification. 

Floriculture and landscape architecture 

Scope and importance of floriculture and 

landscaping; Present demand and trend of cut 

flowers and loose flowers consumption; Cultivation 

practices and technology involve in Cut Flowers and 

loose Flowers’s farming and production; 

Landscaping and Ornamental Gardening 

Management; Protected Floriculture cultivation; 

Value Addition in Flowers; National and global cut 

flower production and trade. 

Post-harvest technology of fruit and vegetables 

Importance and need of post-harvest 

technology; Indigenous and scientific post-harvest 

techniques; Methods of storage, processing and 

Packing of fruits and vegetable and income 

generation; Methods of preservation of Pickle, Jam, 

Jellies, Fruit and juice; PHT and food processing 

industries etc. 

Entrepreneurship development in horticulture 

Local and Global Entrepreneurship in 

horticulture produce; Structure of Horticulture 

Industry India; Value addition; Value chain in 

Horticulture Industry; Commercial horticulture 

models; Institute- Industry- Farmer based 

Horticulture; Agri-Horti export zones and Food 

parks; Management of Horti processing units and 

industries; Marketing and distribution of horti 

products and trade. 

Climate change and horticulture 

Climate change- impact on fruit and 

vegetable crops; Carbon Sequestration and 

productivity in horticultural trees; Climate Smart 

Horticulture; Natural Resource conservation and 

Management in Horticultural system. 

Employment in horticulture 

Horticulture is an applied and exceptionally 

diversified field with almost boundless green career 
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opportunities in a variety of job settings as: 

Horticultural Manager, Horticulture Inspector, Fruit 

and Vegetable Inspector, Marketing Inspector, 

Horticulture Consultant, Landscape designer and 

consultant, Landscape Manager in golf course, 

Orchard manager, One can start the Agri-Horti 

clinic, Commercial fruit plants, flower and 

ornamental plants, Seed producer of vegetables and 

flower crops, Fruit/ Vegetable / Flower grower, 

Floral decorator, grower and manager in fruits and 

vegetable processing units, cold chain unit and 

Proprietor of cold storage etc (Singh et al. 2013). 

 A horticulturist is expected to perform 

variety of task related to fruits, vegetable, flowers, 

medicinal plants, spices, plantation crops and post-

harvest of all these produces. Therefore, they have 

avenues in orchard management of different fruits, 

orchard design and management; post-harvest and 

management of different fruits, fruit breeder and 

propagation expert which is essential part in 

horticulture. The scope is also available in vegetable 

sector as vegetable breeder, vegetable seed 

production, and vegetable post-harvest and 

management, protected cultivation of off-season 

vegetables, seed condiments production, harvesting 

and packaging. Management of plantations crops 

like cassava, cinnamon, clove, palm oil, coconut 

trees, coffee, cocoa, tea etc. 

 Medicinal and aromatic plant cultivation and 

harvesting, value addition and storage, packing is 

again a complete chain of managed work. Post-

harvest technology (PHT) of most of the 

horticulture produce is important business and 

provides them market access with high price. 

Therefore, PHT can provide ample opportunities to 

diversify the horticulture products from juices to 

jelly, powder to perfume, refreshing drinks from all 

fruits and vegetables, flavouring agents from spices 

and condiments and health drinks from the 

medicinal and aromatic plants. Even commercial 

scale production of all these provides a self-

employment as well Ministry of small-scale 

industries provides finance for setting up such micro 

units. Apiculture, sericulture and lac culture are the 

interdisciplinary areas where horticulturist can join 

as an expert or as manager. 

 Floriculture is another important area where 

skilled manpower is needs even for management of 

flori farms and all the high value crops like 

carnation, gladiolus, anthurium, rose, and all these 

are managed under protected cultivation unit. The 

regulation of all the activities in protected 

cultivation is equally important, moreover protected 

cultivation unit manager another grey area for 

horticulturist. 

 Cut flower and their post management are 

equally important. Besides these traditional works 

of arboriculture, bonsai, avenue tree maintenance 

garden, lawn, golf course, turf grass management all 

require horticulturist. One can become consultant 

for various hotel, recreational parks, Horti based 

agro-ecotourism sites development, Corporate 

houses, institutes and green landscape designers in 

different infra projects etc. 

******
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griculture is a major industry and is the 

backbone of the economy. Agriculture is 

the main source of livelihood for about 

58% of the population of India. Farming has been 

around since ancient times, and farmers are the 

backbone of farming. Farmers work hard to produce 

food in the fields of the world. In ancient times, 

farming was a perfect way to work hard and to put 

forth effort and effort. As time changes, hard-

working strategies turn to big money that offers 

higher productivity with less effort. Smart Farming 

in India is needed which can help farmers improve 

their productivity and income. 

In the 21st century, when mobiles are smarter than 

humans and our farmers are dependent on a 

superintendent, it determines whether they can plant 

their crop or not. That shows the extreme need to 

increase Indian agriculture. In the meantime, we are 

also helping good farming in India with strategies 

and solutions. This article can help you increase 

your farm productivity with just a few efforts. 

What is Smart Farming? 

Smart farming is farming that involves high 

and advanced production with existing farming 

practices. It was used to improve production 

efficiency and quality of agricultural products. With 

all of this, smart farming enhances the farmer's 

quality of life by reducing the heavy and tedious 

workload. 

 

 

 

 

 

In summary, we can say that smart farming 

is about reducing waste, producing productivity and 

making full use of resources. Smart farming is also 

known for precision farming. It includes the use of 

various technologies, Internet of Things (IoT) 

devices, big data analytics, remote sensing, artificial 

intelligence and robots. It is scientifically proven 

that using this technology increases profits, reduces 

waste and preserves the quality of the environment. 

The central government of India plays a significant 

role in building the agricultural technology sector. 

The Indian government supports smart farming 

because they want to reduce their efforts and 

improve their productivity. Currently, they are 

working to double the farmers' income by 2022. 

They want to increase farmers' income with minimal 

effort through smart farming. With this in mind, 

NITI Aayog is partnering with companies including 

IBM with technology-driven solutions. From these 

growers they receive real-time advice and are 

funded to grow crop production. Along with this, 

the government of India plans to digitize the PACS 

(Primary Agricultural Credit Society) with a grant 

up to INR 2000 crore. Other supports that initiated 

by the government for smart farming are MANAGE 

(Management of Agricultural Extension in 

Hyderabad), mentoring the agri-tech start-ups, 

PMKSY (Pradhan Mantri Krishi Sinchayee 

Yojana), and One Nation One Market. 

Application of Smart Farming in Agriculture 

The most popular applications of AI in 

agriculture appear to fall into four major categories: 

i. Agricultural Robots 

Companies are developing and 

programming autonomous robots to handle 

essential agricultural tasks such as harvesting 

crops at a higher volume and faster pace than 

human laborers. Such as- Zentron Labs, Tartan 

Sense, Wolkus Technology Solutions. 
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ii. Crop and Soil Monitoring 

Companies are leveraging computer vision 

and deep-learning algorithms to process data 

captured by drones and/or software-based 

technology to monitor crop and soil health. Such 

as- CropIn, Intello Labs, etc. 

iii. Predictive Analytics 

Companies are developed Machine learning 

models to track and predict various 

environmental impacts on crop yield such as 

weather changes. Such as- Microsoft India-AI-

Based Sowing Program, Ag Next, etc. 

iv. Supply Chain Efficiencies 

Companies are using real-time information 

analytics on data-streams coming from several 

sources to build an efficient and smart supply 

chain. Such as- Gobasco-The Intelligent Agri 

Supply Chain, Procol, etc. 

Technologies in Smart Farming 

1. ICT and Agriculture 

ICT becomes a promoter of social and 

economic development in rural India through its 

transparent institutions in the form of health, 

education, financial services and employment 

methods, etc. It can help bridge spaces by providing 

‘e’ and ‘m’ services. Farming and Information 

Technology looks like the most set of information 

sets in the world. Farming is the oldest and most 

basic occupation and IT is associated with being the 

most advanced and the most modern. However we 

know the importance of farming as it is important 

for health care in the face of global mothers and it is 

important that advances in IT help to improve 

farming to be more productive. Information on 

government policies and programs, farmers' 

schemes, implementing systems, new agricultural 

innovations, Gaps in Agricultural Practices (GAPs), 

Institutions that provide new agricultural inputs 

(high yields, new fertilizers, etc.) and training on 

new techniques distributed to farmers through 

information technology to ensure involving 

everyone and avoiding digital divisions. 

 

 

Access to pricing information, access to 

agricultural information, access to national and 

international markets, increased productivity 

efficiency and the creation of a 'positive policy 

environment' are the beneficial effects of e-

Agriculture that enhances the quality of life of 

farmers. Soil Management, Water Management, 

Seed Management, Fertilizer Management, Pest 

Management, Harvest Management and Post-

Harvest Management are key features of e-

Agriculture, where technology helps farmers with 

better knowledge and alternatives. It uses a wide 

range of technologies such as Remote Sensing, 

Computer Simulation, and Speed and Air Testing, 

Soil Quality Checks, Crop Estimates and Marketing 

using IT.  

2. Soil and Water Sensors 

Perhaps the most effective tool is the sensor 

of soil and water. These sensors last longer, are less 

visible and less expensive. Even family farms find 

it affordable to distribute them throughout their 

country, and they offer many benefits. For example, 

these sensors can detect moisture and nitrogen 

levels, and the farm can use this information to 

determine when to irrigate and fertilize rather than 

relying on a predetermined system. This leads to 

better resource utilization and therefore reduces 

costs, but also helps the farm to save more 

environment by storing water, reducing soil erosion 

and reducing fertilizer levels in local rivers and 

lakes. 

3. Weather Tracking 

While we make jokes about our weather 

students, the fact is that computerized computer 

modeling is becoming increasingly complex. There 

are online meteorological services that focus not 
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only on agriculture, and farmers can access these 

services in dedicated riding and farm technology but 

also mobile applications that work on almost any 

consumer smartphone. These technologies can give 

farmers enough notice of snow, hail and other 

weather that they can take steps to protect crops or 

at least reduce losses to a significant extent. 

4. Satellite Imaging 

As remote satellite imagery becomes more 

sophisticated, the actual image of the plant is 

allowed. This is not just a summary of bird watching 

but images at pixels of 5 meters or more. Plant 

images allow the farmer to inspect the plants as if 

they were standing without standing there. Even 

weekly photo reviews can save a farm a lot of time 

and money. In addition, these technologies can be 

integrated with plant, soil and water sensors so that 

farmers can receive alerts and appropriate satellite 

imagery when hazard parameters are touched. 

5. Pervasive Automation 

Pervasive automation is the word for buzz in 

the agricultural technology industry, and can refer 

to any technology that reduces the operator's 

workload. Examples include autonomous vehicles 

controlled by robots or remotely with terminal and 

hyper precision, such as Real Time Kinematic 

navigation systems that make sowing and 

composting routes as efficient as possible. Most 

agricultural implements have already adopted the 

ISOBUS standard, and that puts the limit on real 

farming where bales, mixers, tractors and other 

farming equipment communicate and operate in the 

form of plug-and-play. 

6. Minichromosomal Technology 

Perhaps one of the most exciting adventures 

in agricultural technology comes with a very small 

package. A minichromosome is a tiny structure 

within a cell that contains very little genetic material 

but, according to layman's principles, can capture 

many details. Using mini-chromosomes, 

agricultural geneticists can add quantities and 

perhaps even hundreds of elements to a plant. These 

qualities can be quite complex, such as drought 

tolerance and nitrogen use. However, what is most 

impressive about minichromosomal technology is 

that the original chromosomes of the plant do not 

change in any way. That results in faster and more 

widespread acceptance, faster acceptance from 

consumers. 

7. RFID Technology 

RFID stands for ‘Radio-Frequency 

Identification’ where digital data is encoded in 

RFID tags or smart labels which is captured by a 

reader. It is similar to barcoding where data from a 

tag is captured by a device. These sensors provide 

information that can be associated with farming 

yields. It may seem like science fiction, but we’re 

living in a world where a bag of potatoes can have a 

barcode that you can scan with your smartphone in 

order to access information about the soil that 

yielded them. A future where farms can market 

themselves and have loyal consumers track their 

yields for purchase is not far-fetched. 

8. Vertical Farming 

Vertical farming has been a science-fiction 

topic far back in the 1950s and probably further, and 

is now not only scientifically viable but also 

financially viable within a decade. Direct farming as 

part of urban agriculture is the practice of producing 

food in vertical layers. This offers many benefits. 

Perhaps the most obvious is the ability to grow 

within urban areas and thus have new food available 

faster and cheaper. However, vertical farming will 

not be limited to urban areas as originally expected. 

Farmers in all areas can use it to make better use of 

available land and to plant crops that would 

otherwise be impossible in those areas. 

Conclusion 

Technology is transforming nearly every 

aspect of our modern lives, and farming is no 

exception. The produce on your table tonight will 

have gotten there faster, fresher and more cost-

effectively thanks to leading-edge technology in 

agriculture. Agriculture technology will become 

ever more computerized in the decades ahead.
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n our country, 

630-635 

million ton of 

crop residue is 

produced annually, 

58% percent of the 

total crop residue 

production is 

obtained from 

cereal crops, 17 

percent sugarcane, 

20 percent from 

fiber crops and 5 

percent from 

oilseed crops, 

burning the maximum crop residue. Reports are 

from Punjab, Haryana and Uttar Pradesh but in other 

states like Andhra Pradesh, Maharashtra, and 

Eastern Uttar Pradesh etc. The practice of burning 

crop residues has started and continues unabated, in 

spite of lack of knowledge about the methods of 

crop residue management, farmers remain ignorant. 

Crop residues are not used to increase the amount of 

organic matter, nitrogen or essential nutrients in the 

soil, but most of them are either used as fuel for 

domestic use or they are destroyed by burning in the 

fields. Crop residue incorporated into soil it provide 

many essential nutrients. Mainly, 17 nutrients are 

required for the growth of plants, in which carbon, 

hydrogen, oxygen are obtained from nature, these 

elements are helpful in the formation of about 95 

percent of plants. Apart from the above, iron, zinc, 

iron, boron, molybdenum, copper, chlorine 

elements in the form of nitrogen, phosphorus, 

potash, calcium, magnesium, sulfur and 

micronutrients are helpful in the growth and 

production of plants.  

 

 

 

 

 

 

 

 

Source: Picture clicked by author during survey (Dec. 2019) 

 

2. Side effects of burning crop residue: 

 Burning of crop residues kills beneficial friendly 

insects like earthworms, spiders and praying 

mantis, due to which the natural control of 

harmful insects is not known, as a result, it 

becomes necessary to use expensive 

insecticides. Therefore it impose adverse effect 

on the environment. 

 A smog-like situation is created which increases 

the chances of getting a road accident 

 The burning of crop residues increases the soil 

temperature, due to which the physical, 

chemical and biological condition of the soil is 

adversely affected. 

 Due to the damage in the structure of the land, 

when the proper amount of nutrients is not 

transferred and excessive water cannot be 

drained. 

Source: https://www.business-standard.com/article/pti-stories/crop-residue-burning-

main-culprit-behind-delhi-air-pollution-study- 19030100308_1.html 
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 Due to the burning of crop residues in the 

fields, there is a lot of air pollution. In 

addition, the emission of greenhouse gases 

such as carbon dioxide, nitrous oxide, etc. is 

also responsible for global warming. 

 The toxic gases present in the smoke 

released from burning crop residues have 

adverse effects on human health, causing 

respiratory diseases like asthma and asthma. 

 Burning of crop residue reduces the number 

of beneficial microorganisms present in the 

soil and their ability to work. 

 Due to the reduction in the amount of 

organic matter, the productivity of the soil 

decreases. 

 Burning of crop residues destroys beneficial 

nutrients stored in their roots, stems and 

leaves. 

 There is an adverse effect on the system of 

fodder for animals. 

 Where the combine is used in harvesting 

crops, the crop residues stand in the form of 

stalks and on burning them there is a 

possibility of fire in the nearby farmers' 

crops. 

3. Nutrient content in different crop residues 

By looking at the above table-1, we can 

clearly estimate that in how much quantity 

we can fulfill the essential nutrients of the 

soil in our country. In foreign countries, 

where most of the farming is done with 

machines, that is, there is no dependence on 

animals, the crop residues are cut into fine 

pieces and mixed in the soil, currently in our 

country also the use of machines like 

rotavator has started for this work. Due to 

which it has become very easy to cut the 

crop residue into fine pieces and mix it in the 

soil at one go while preparing the field. In 

areas where there is a shortage of moisture, 

it is beneficial to prepare compost manure 

and put the crop residue in the field. In 

developed countries like Australia, Russia, 

Japan and England etc., these residues are 

composted and put in the field or they keep 

plowing from time to time to run the process 

of rotting properly in the field. 

 

 

Table:1 The amount of nitrogen, phosphorus and potash elements in different crop residues: 

S.N. Crop Residue Nitrogen Percent Phosphorus 

Percent 

Potash 

Percentage 

1 wheat straw 0.53 0.10 1.10 

2 barley straw 0.57 0.26 1.20 

3 sugarcane leaves 0.35 0.10 0.60 

4 sugarcane bagasse 2.25 0.12 - 

5 paddy straw 0.36 0.08 0.70 

6 rye/mustard stem 0.57 0.28 1.40 

7 corn bitter 0.47 0.57 1.65 

8 millet bitter 0.65 0.75 2.50 

9 rice bran 0.40 0.25 0.40 

10 peanut peel 0.70 0.48 1.40 

11 Potato 0.52 0.09 0.85 

12 dry pea leaves 0.35 0.12 0.36 

13 dry karanj leaves 2.65 0.41 2.42 

14 dry leaves of trees 1.50 0.45 2.50 
     Source: February and August 2014, Volume 9 (1&2) pp. 15-16 e ISSN–2321–7979 (Visit us: www.researchjournal.co.in) 
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4. Benefits of mixing crop residues in the soil 

 Crop residue also plays an important role as a 

component of integrated nutrient management. 

As a result, with the increase of organic matter 

in the soil, the activity of soil bacteria increases, 

due to which there is a favorable effect on 

production. 

 Crop residues of pulse crops are helpful in 

increasing the amount of nitrogen and other 

nutrients in the soil. There is a store of nutrients 

in the manure made from crop residues. By 

increasing the fertility of the land, the yield of 

crops increases and the crop gets more nutrients. 

 Contributes to reducing the continuous 

degradation of soil flora. 

 Due to no tampering on the top surface of the 

soil, the activity of micro-organisms like 

earthworm’s increases. 

 By making the soil friable, the water holding 

capacity of the soil increases and soil air 

circulation increases. 

 There is a reduction in the evaporation of water 

from the land, due to which the moisture 

remains in the land. 

 Helps in protecting the environment from 

adverse conditions. 

 Crop residues are helpful in making compost 

which is beneficial in physical, chemical and 

biological activities of the soil. 

 The use of plant residues as mulch reduces the 

germination and growth of weeds in crops along 

with conserving soil water. 

 Crop residues maintain the temperature of the 

land. 

5. How to manage crop residue 

After harvesting the crops like wheat, 

barley, mustard, paddy etc., the crop residues 

remaining in the field can be easily collected by 

trapping the mesh in a tractor operated cultivator 

and put in a pit, after sprinkling cow dung from 

above, after pressing Trichoderma and adding urea 

etc., make good compost can be prepared. Or after 

cutting the crop residue with cultivator or rotavator, 

mix it with soil and do light irrigation. After this, 20-

25 kg nitrogen per hectare or Trichoderma should 

be applied with urea. By doing this the crop residue 

will be converted into compost in 15 to 20 days. Due 

to which the main and micro nutrients will be 

available in more quantity for the next crop. 

Because the nitrogen given after harvesting 

accelerates the process of rot in the residue. If the 

crop residue remains in the field, then when the 

plants of the new crop remain small after sowing the 

crop, they turn yellow because at that time the 

bacteria use the nitrogen of the land in the rotting of 

the residue and in the beginning the crop turns 

yellow. Therefore, it is very important to manage 

crop residues, only then we can keep the land safe 

for cultivation by increasing the amount of organic 

matter in our land. Due to crop residues in the field, 

there is difficulty in sowing but by modern 

machinery like zero drill machine, seed machine, 

seed and fertilizer drill machine, happy seeder 

machine, turbo seeder machine and rotary disc, 

direct sowing can be done easily without tillage, due 

to the moisture in the soil, both the season crops can 

be taken easily.  

            

6. Why Crop Residue Management is needed 

In our country, in the last few years, a 

problem is mainly being seen that in the areas where 

crops are harvested by the harvester, most of the 

stem of the crop remains standing in the field and 

the farmers there are in the field. The crop residues 

are burnt by setting fire. Mostly after the harvesting 

of paddy in Kharif season and wheat in Rabi season, 
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it is especially seen that farmers do not use the crop 

residue after harvesting their crop and destroy it by 

burning it. We are misusing the crop residue by not 

making proper use of it, whereas if these residues 

are used properly in agriculture, then by this we can 

fulfill a very large part of the nutrients through these 

residues. In view of this problem seriously, the 

administration has banned the burning of wheat 

stubble in many districts and efforts are being made 

to convince the farmers by the government, 

agriculture department and related organizations 

that the farmers are burning waste in their fields. 

Instead of setting fire, use it to increase the biomass 

of the field. 

Whereas the productivity is either 

decreasing or has become stable due to the 

continuous decrease in the amount of organic matter 

in the soil, so it can be possible to increase the 

productivity of agriculture only by increasing the 

fertility of the land by making the right use of crop 

residues in time, which is the country. In view of the 

increasing population of for proper management of 

crop residues, it is necessary that instead of burning 

the crop residues in the field, prepare compost from 

them and use them in the field. Similarly, in villages, 

most of the animal dung is not being used for 

making manure, but it is being used as fuel. Whereas 

if the same cow dung is used in the dung gas plant, 

it should be used to increase the fertility of the field 

by obtaining valuable and nutritious dung slurry, as 

well as dung gas can be used as fuel in the house. 

And to make the scheme successful, grant is also 

given by the government for making cow dung gas, 

but still the result is not satisfactory, air pollution 

and global warming (greenhouse gases) can be 

reduced by managing crop residues. Burning of crop 

residues in the fields causes a lot of air pollution. At 

the same time, the emission of greenhouse gases 

such as carbon dioxide, nitrous oxide, etc. is also 

responsible for global warming. The beneficial 

farmer friend insects of the crop can be saved, which 

control the harmful insects in a natural way.  

Making straw using thresher or rear which will 

provide fodder for future animals. 

 

7.  Policies to promote conservation farming 

 Provision of special research on the machines 

used for crop residue management should be 

made available to them soon. 

 To prevent the burning of crop residue, it has 

become imperative to formulate a policy at the 

national level and to ban it by law. This law is 

applicable in Haryana and Punjab but it has to 

be implemented effectively. 

 There is an urgent need for information and 

monitoring of satellite based crop residue 

burning by remote sensing agencies of the 

states. 

 The law made by various states and the 

provision of punishment under it should be 

strictly implemented. 

 Farmers should be made aware through various 

mediums of telecommunication like 

Doordarshan, radio, newspapers, magazines etc. 

in the whole country and should also be told 

about the losses. 

 Social media can also play an important role in 

this work. There is a need to run a campaign on 

this too. 

 Communication Use media to spread the 

success story of farmers doing crop residue 

management as much as possible. 

 This work can be accelerated by establishing a 

research institute to promote new research work 

on crop residue management. 

 

****
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ilicon (Si) is the second most abundant 

element in the earth's crust. The element 

makes up about 28% of mineral soil by 

weight. It is not considered as an essential element, 

but is a beneficial element for crop growth, 

especially for Poaceae crops. Silicon concentration 

of plant shoots varies greatly among plant species, 

ranging from 0.1 to 10% Silicon on a dry weight 

basis. Silica strengthens the plant, protects the plant 

against pests and diseases, increases crop production 

and quality, stimulates active immune systems of 

plants, increases plant nutrition, increase plant salt 

resistance and neutralizes heavy metal toxicity in 

acid soils. Silicon fertilizer has a double effect on 

the soil–plant system. First, improved plant-silicon 

nutrition strengthens plant-protective properties 

against insect pests incidence, and unfavorable 

climatic conditions. Second, Silicon optimizes soil 

fertility through improved water, physico-chemical 

soil properties and maintenance of nutrients in 

plant-available forms.   

Silicon in soils  

In the soil solution, Silicon is present as 

Monosilicic acid and Polysilicic acid as well as 

complexes with organic and inorganic compounds 

such as aluminium oxides and hydroxides. The 

solubility of Silicon in the soil is affected by a  

 

 

 

 

 

number of dynamic processes occurring in the soil 

including the particle size of the silicon fertilizer, 

the soil acidity (pH), organic complexes, presence 

of aluminium (Al), iron (Fe) and phosphate ions, 

dissolution reactions and soil moisture. Silicon 

improves physical, chemical and biological 

properties of soil.  

Function of Silicon 

Silicon seems to benefit certain plants when 

they are under stress.  It has been found to improve 

drought tolerance and delay wilting in certain crops 

where irrigation is withheld and may enhance the 

plant’s ability to resist micronutrient and other metal 

toxicities (i.e. aluminum, copper, iron, manganese, 

zinc, etc.).  Also, silicon has been found to help 

increase stem strength.  For example, research 

found when rice and wheat are silicon deficient, 

their stems weaken and easily collapse in wind or 

rain (a condition called lodging); poinsettias treated 

with silicon have shown reduced stem 

breakage.  Silicon has been found to increase certain 

plant species resistance to fungal pathogen 

attack.  In the case of powdery mildew and 

phytophthora, disease attack was delayed in silicon 

treated zinnia, rose, sunflower, cucumber (all 

powdery mildew) and gerbera.Specific benefits due 

to silicon:  

 Direct stimulation of growth and yield. 

 Counteracts negative effects of excess Nitrogen 

nutrition. 

 Suppression of some plant diseases caused by 

bacteria and fungi. Diseases suppressed include 

powdery mildews on cucumber, pumpkin, 

wheat, and barley and gray leaf spot on 

perennial ryegrass. 

 Suppression of stem borers, leaf spider mites, 

and various hoppers. 

S 

IMPORTANCE OF 

SILICON IN RICE 

CULTIVATION 

…? 
Rajakumari Malliga, M. 

Assistant Professor 

Soil Science and Agricultural Chemistry 

Imayam Insititute of Agriculture and Technology 

Kannanur, Thuraiyur, Trichy, Tmail Nadu 

 



 

 August, 2021/ Issue-16/Page | 57 

 Alleviates various environmental stresses. 

Silicon protects against lodging, drought, 

extreme temperatures, freezing, UV irradiation, 

and chemical stresses including salt, heavy 

metals, and nutrient imbalances. 

 In animals, silicon strengthens bones and 

connective tissue. Vegetables, grains, and 

fermented grain products are sources of silicon 

in human nutrition. 

Beneficial effects of silicon in rice  

Decreases Lodging  

Silicon in rice shoots enhanced the 

thickness of the Culm wall and the size of the 

vascular bundles that result in reduction in lodging. 

Thickening of the cell walls of the sclerenchyma 

tissue in the Culm and/or shortening and thickening 

of internodes or increase in Silicon content of the 

lower internodes provides mechanical strength to 

enable the plant to resist lodging.  

Increases crop growth and yield 

Silicon promotes growth, strengthens 

culms, and favors early panicle formation, increases 

the number of spikelets per panicle and percentage 

of matured rice grains and helps to maintain erect 

leaves which are important for higher rate of 

photosynthesis. Silicon plays an important role in 

hull formation in rice, and, in turn, seems to 

influence grain quality reported that application of 

Silicon fertilizers enhanced the growth parameters, 

increased yield, yield attributes and quality of rice 

crop.  

 
Silicon suppressing rice disease 

 

Decrease metal toxicities of Iron and Aluminium 

Iron toxicity   

In humid tropical and subtropical area, iron 

toxicity is one of the major physiological problems 

in rice growth. Silicon increases the oxidizing power 

of roots, which converts ferrous iron into ferric iron, 

thereby preventing a large uptake of iron and 

limiting its toxicity. Silicon will regulate iron uptake 

from acidic soils through the release of hydroxide
 

by roots. 

Aluminium toxicity  

Silicon application alleviates aluminium 

toxicity by creating inert aluminosilicates, 

stimulating phenolic exudation by roots or by 

sequestration in phytoliths. 

Increases a biotic stress tolerance  

Alleviate salt stress  

Excessive salinity in cropping soil is a 

worldwide problem due mainly to rising water 

tables. Si may alleviate salt stress in higher plants 

either by improved photosynthetic activity, 

enhanced potassium/Sodium selectivity ratio, 

increased enzyme activity, and increased 

concentration of soluble substances in the xylem. 

Silicon fertilizer application can also alleviate the 

adverse effects of salt stress on plants by increasing 

cell membrane integrity and stability through its 

ability to stimulate the plant’s antioxidant system.   

Improve Drought stress  

The deposition of Silicon in the culms, 

leaves, and hulls also decrease transpiration from 

the cuticle thus increasing resistance to drought 

stress. Drought stressed plants that were treated with 

Si fertilizer retained greater stomatal conductance, 

relative water content, and water potential than 

untreated plants. Si increased resistance to strong 

winds generated by typhoons, related to the 

increased rigidity of the shoots through 

silicification. 

Increases biotic stress tolerance  

Pest tolerance  

Si increases the resistance of plants to many 

insects in rice like stem borer, leaf folder, brown 

plant hopper, etc. The deposition of silica on 
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epidermal layers offers a physical barrier to insects 

by preventing the physical penetration by insects. 

Sucking and leaf eating caterpillars have a low 

preference for the silicified tissues than low silica 

containing succulent parts. Soluble silicic acid (as 

low as 0.01 mg/ml) in the sap of the rice plant acts 

as an inhibitor of the sucking activity of the brown 

plant hopper .Silicon increases the resistance of 

plants to many insects in rice likes stem borer, leaf 

folder, brown plant hopper, etc,   

Disease tolerance  

Si has been found to decrease several 

diseases in rice like sheath blight, brown spot, grain 

discoloration, etc. Si might form complexes with 

the organic compounds of cell walls of epidermal 

cells, thus increasing their resistance to the enzymes 

expounded by the pathogen. The antifungal 

compounds like momilactones were found to 

accumulate in Si treated rice plants and these acted 

against blast pathogen.   

Silicon Deficiency  

Silicon deficiency makes the rice plants 

susceptible to pests and diseases. Silicon deficiency 

is common in areas with poor soil fertility, and in 

highly weathered soils. Its deficiency also seen in 

organic soils with less Si reserves and also occurs in 

highly weathered soils. The critical level of Silicon 

in soil is 40 mg kg-1 and the critical level of Si in 

rice (leaf and straw) is 5%. Si deficiency leads to soft 

and droopy leaves, reduced photosynthetic activity, 

reduced grain yields, increased insect pest 

incidence, reduced number of panicles and filled 

spikelets per panicle (IRRI, 2016)
 
. 

Silicon Deficiency of Rice & Maize  

Silicon Fertilizers  

Calcium silicate, fine silica and sodium 

silicate, are mostly used silicon fertilizers. 

Potassium silicate, though expensive, is highly 

soluble and can be used in hydroponic culture and 

also applied through foliage. Rice husk, rice husk 

ash and straw are organic sources of Si. Rice straw 

hauled away from rice fields are used for various 

purposes, such as animal feed, biogas production, or 

mushroom cultivation, may maintain its nutrient 

value as a source of Si; thus the end products of 

these uses should be recycled. Silicon content in rice 

straw and rice husk ranges from 4-20% and 9-26% 

respectively. Silicon solubilising bacteria (SSB) is 

a bio-fertilizer which contains spores of the Bacillus 

mucilaginosus. It is used as an effective soil 

inoculant. It solubilizes silica and provides the plant 

with strength to tolerate biotic and abiotic stresses 

and improves its resistance to pest and disease 

attack. With the changes occurring in the global 

environment, the role of Silica will become more 

and more important for better and sustainable 

production of the crop.  

Conclusion 

Rice is a silicon accumulator, so adequate 

attention should be given to silicon nutrition. 

Highly weathered soils of the tropics and subtropics 

are low in available Silicon. Silicon management 

agenda includes silicon fertilization and recycling 

of silicon in rice crop residues. Silicon has manifold 

advantages. It is essential for healthy growth and 

productive development of the rice crop. Silicon 

increases the efficiency of applied nutrients, 

increases crop yield, increases resistance against 

lodging, biotic stresses, and abiotic stresses. Silicon 

management is essential for sustaining rice 

productivity in temperate, tropical, and subtropical 

soils.  



 

 August, 2021/ Issue-16/Page | 59 

 

 

 

 

 

 

 

Advances in technology continue to expand 

the availability of storage systems for biological 

specimen collections. Selection of storage 

equipment should be based on the type of biological 

samples to be conserved, the length of storage time 

and on the intended use for the specimen. 

Cryogenic storage in liquid nitrogen is 

effective long term storage because the extreme cold 

slows the majority of chemicals and physical 

processes that cause specimens to deteriorate. 

Vapour phase storage is preferred over storage in 

liquid phase of nitrogen because vapour phase 

guarantees sufficiently low temperatures to preserve 

biological samples, but avoids safety hazards related 

to liquid temperatures to preserve biological 

samples, but avoids safety hazards related to liquid 

phase storage. Cell lines, primary cell culture and 

tissues are examples of biological specimen that 

need liquid nitrogen storage to be preserved. In 

particular, correct freezing protocol and prefect 

storage improve cellular viability after thawing. 

Alternatively, mechanical freezing at – 20, - 40, -80 

and -140 0 C is required for proteins, nucleic acids 

and bacterial glycerol stocks storage, but is not 

recommend for viable cells. 

Automated frozen storage is becoming more 

prevalent worldwide for a number of reasons.  

 

 

 

 

 

 

Firstly, the good laboratory procedures (GLP) 

usually prefers and accepts automated frozen 

storage because it limits manual errors and 

misleading information about biological specimen 

conserved, and improves quality assurance. 

Furthermore, these systems may reduce long-term 

cost for storage. For these reasons, automated frozen 

storage is largely used in repositories and bio-banks, 

where thousands of samples may be stored. 

However, automated freezers are 

successfully employed in universities and research 

institutes. An example is the Plasmid ID, a 

community-based resource portal created to 

facilitate the search and retrieval of plasmids. In 

2006, the Dana Farber and the Harvard Cancer 

Center generated a repository of more than 46000 

plasmids. 

Each construct was cloned and stored as a 

glycerol stock at -80°C in an automated freezer. 

Retrieval is completely automated and integrated 

with the Plasmid ID portal. This automated system 

allows overcoming some problems due to 

equipment failure, poor record keeping, personnel 

turnover and organizational changes that can lead to 

loss of clone samples and/or supporting information 

over time. Furthermore, the integrated software 

alerts indicate when a sample has experienced more 

than 6 freeze- thaw cycles or if the storage is longer 

than four years, supporting the scientist staff to 

guarantee the viability of clones. 

Automated frozen storage may also be used 

in hospitals where biological samples from patients 

may be managed and stored in high quality standard. 

In this case, in addition to technical specification 

about the repository, ethical issues related to 

patient’s privacy should be considered. Biological 

specimens have to be anonymous in the database 
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and a univocal protocol to correlate patient to his/ 

her sample should be optimized. 

Thus, automated frozen storage is 

recommended and in certain cases mandatory for 

gold standard procedures in companies, research 

institutes and hospitals. 

Until now, the availability of automated 

frozen storage has been limited to mechanical 

freezing. RURO, Inc. and ALS (Angelantoni Life 

Science) Smart Freezer® have joined the need to 

freeze biological specimen in liquid nitrogen with 

an automated system. Some include a nitrogen tank 

to freeze samples in vapor phase; the onboard robot 

provides access to samples and can retrieve 

requested material without any manual operation. 

The 2D barcode or RFID tags directly fixed to the 

vial identify each sample; Freezer Pro® software 

from RURO, Inc. works as a platform to manage the 

Smart Freezer®. 

Advantage 

 To applying a robotic system to liquid nitrogen 

storage is the possibility to use automated 

storage for biological specimen that need 

extremely low temperature to be conserved. 

Examples of this would be cell lines and primary 

tissue culture that are usually stored in liquid 

nitrogen vapour phase in order to preserve 

viability at thaw. 

 The automated system controls the nitrogen 

temperature level and manages tank re-fill when 

necessary, thus maintaining biological samples 

in controlled and standardized conditions.  

 This aspect is particularly significant if we 

consider the high number of vials managed by 

an automated frozen system. Smart Freezer® is 

capable of storing up to 17000 1.4 ml vials or 

10000 2 ml vials.  

 A similar amount of samples would require 

specialized personnel to be manually managed 

and free access to liquid nitrogen tanks is not 

recommended to avoid confusion and mistakes.  

       Considering the long term storage costs, 

including nitrogen implant, tank maintenance and 

personnel, as well as the biohazard risks of liquid 

nitrogen, many institutes have chosen to create 

common repositories for cell cultures and biological 

specimens that need low temperature storage. Lack 

of an automated frozen system may increase the 

possibility of cross-contamination, plus samples 

change regularly and poor traceability is quite high. 

Hospitals often require a GMP/ GLP repository for 

patients’ tissues and other biological specimens, and 

storage devices may be shared between several 

departments and divisions. In this case, the need to 

correctly identify and retrieve samples is associated 

with the legal restriction to preserve the privacy and 

anonymity of samples. Thus, the use of an 

automated frozen storage system should be 

recommended in research institutes and hospitals in 

order to increase the quality of research and medical 

services and reduce long-term costs. 

      The novelty of Smart Freezer® to apply the 

robot to liquid nitrogen storage fills an important 

gap in automated frozen storage technology. Now, 

biological specimen that cannot be effectively 

stored in the existing mechanical freezers could be 

frozen, conserved and retrieved in automated 

manner. The key benefits of an automated frozen 

storage system, including efficiency, safety, and 

compliance to GMP/ GLP requirements, are also 

successfully feasible for nitrogen storage 

procedures. 

Examples 

           IRELEC has designed, INLANDYS®, a full 

automated system with a unique architecture that 

fits with existing biobank equipment and database 

software: 

 The system is built with a standard storage 

architecture: samples are stored in boxes stowed 

inside racks in cryogenic tanks 

 It works with the existing tanks, by just adding 

an automation kit 

 It is linked to the biorepository database 

software 
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Pheno Seeder - A Robot System for Automated 

Handling and Phenotyping of Individual Seeds: 

Enables the handling and phenotyping of individual 

seeds of very different sizes. The system consists of 

a pick-and-place robot and a modular setup of 

sensors that can be versatilely extended. Basic 

biometric traits detected for individual seeds are 

two-dimensional data from projections, three-

dimensional data from volumetric measures, and 

mass, from which seed density is also calculated. 

Each seed is tracked by an identifier and, after 

phenotyping, can be planted, sorted, or individually 

stored for further evaluation or processing (e.g. in 

routine seed-to-plant tracking pipelines).  

 

NIAS Gene bank: Robotic system used to store and 

retrieve seed samples from large room’s two stories 

high. Seeds 

are dried to very low moisture content and placed in 

glass jars. 

 

The jars are placed on removable shelves 

that are easily accessed by the robot that resembles 

an automatic forklift that can move to any part of the 

storage area. Within minutes multiple samples can 

be retrieved and moved to adjacent rooms on a 

conveyor system for processing. The storage room 

is not designed for human access and is keptat low 

temperature and low humidity to maximise the 

viability of the seed. For example, it has 

beenestimated that rice seed stored at -10°C at 5% 

seed moisture content will stay viable for 5,336 

years. 

 

 

*****

Overview of PhenoSeedser 

2D - Imaging Station 
3D - Imaging and 

Weighing station 
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griculture and its allied sectors are the 

backbone of Indian economy. India 

inhabits 535.78 million livestock 

population (20th Livestock population Census). It 

has (109.85 million) buffaloes, cattle (192.49 M), 

sheep (74.36 M)and goat (148.88 M), pigs (9.06 M) 

and poultry ( 851.81 M), (20th livestock census).The 

total area under cultivated fodder is only 8.4 m ha 

(less than 5%) (IGFRI VISSION, 2020) which is 

static since last two decade. The fodder production 

in the country is not sufficient to meet the 

requirements and also the forages offered to animal 

are mostly of poor quality. To meet out the needs of 

the ever increasing livestock population the 

production as well productivity of fodder is to be 

increased. Increase in the frequency of extreme 

weather events due to global warming triggered 

climate changes have resulted in manifold increase 

in vulnerability and climatic risks in agriculture. 

Inter and intra-seasonal weather variability and 

extreme weather events like droughts, floods, heat 

and cold waves, strong winds, hailstorms, cyclones  

 

 

 

 

 

 

 

enclave increased over the recent. Modification 

includes any artificially induced changes in the 

composition, behavior or dynamics of the 

atmosphere near the ground so as to improve the 

environment in which the crops are grown. By 

making such alterations, the microclimate can be 

made more favourable for better growth and yield of 

the crops. 

Macroclimate Vs Microclimate 

Macroclimate: It means the overall climate 

of a region usually a large geographical area. Its 

height from the ground level is 2 m. 

Microclimate: Referring to the climatic elements in 

the immediate vicinity of the plants is very 

important as it regulates and determines the plant 

physiological reactions and energy exchange 

processes between the plant and its surrounding 

atmosphere. Climate below 2 m height. 

Why microclimate adjustment is needed in 

fodder production? 

 Reduce cost of winter heating. 

 Reduce summer overheating and the need for 

cooling. 

 Encourage growth of plants. 

 Discourage growth of mosses and algae. 

 To increase the herbage quality. 

 To increase the fodder production per unit area 

and time. 

Microclimate components: 

1. Soil moisture: It is one of the most important 

microclimate determinants. The thermal 

conductivity and heat capacity of the soil is 

greatly increased when soil moisture is present. 

Evapotranspiration is the process of transferring 

water from the surface to the atmosphere, which 

takes a high amount of energy compared to 

heating the air. Thus, areas with available soil 
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moisture have a more balanced microclimate 

with lower air and soil temperatures. 

2. Soil temperature: It influences crop growth by 

providing the warmth necessary for seeds, plant 

roots and micro-organisms in the soil. High soil 

temperatures can negatively affect plant growth, 

while extreme temperatures can stall biological 

processes of micro-organisms. On the other 

hand, low soil temperatures inhibit water uptake 

by plants, inhibit nitrification and thereby 

reducing soil fertility, and increase desiccation 

when simultaneously air temperatures are 

higher. Both high and low soil temperatures play 

a distinct role by increasing or decreasing 

evapotranspiration from plants. 

3. Air Humidity: High air humidity slows down 

transpiration from plants, since humid air does 

not absorb water vapor as easily as dry air does. 

Here, the presence of local wind is essential to 

mix the local atmosphere as it transports humid 

air away from vegetation. High air humidity, in 

combination to changes in the air temperature 

can lead to rainfall in a landscape, in case 

circumstances make air humidity reach 

saturation point. The presence of wind to 

transport air humidity can play a significant role 

in both increasing and decreasing local 

humidity. A dramatic example is the monsoon, 

where warm air laden with moisture moves 

inland. 

4. Wind: Wind can have a cooling effect by 

removing the boundary layer of warm air around 

a plant. This can also increase water 

consumption by the plant, as removing the layer 

and replacing it with drier air will causes 

increased transpiration. Wind can cause 

temperatures to be warmer or cooler depending 

on the ambient temperature. In addition, air 

movement in the canopy of vegetation is 

essential to maintain good Co2 levels for growth 

remove excess humidity and lower the overall 

humidity level, thereby reducing the potential 

for diseases. Furthermore, many cereal crops are 

wind pollinated. 

Process of optimizing microclimate 

Microclimatic modification is any process in 

which all the adverse or stress conditions prevailing 

in the immediate vicinity of the plants are modified 

for the better crop growth, development and yield of 

fodder. Short term adjustments at the farm level 

involve production techniques, such as changes in 

crop rotation and crop cultivars, changes in soil 

cultivation and tillage practices, and a shift of 

sowing dates, adapted fertilization and crop 

protection measures. 

Major techniques of field microclimate 

optimization 

Different crops have specific climatic 

requirements at different growth stages. Thus, 

raising crops under favorable microclimatic 

condition as per requirement of the crops, need 

different management techniques, so that sensitive 

growth stages of the crops can coincide with the 

favourable micro-environment. 

A. Alteration in sowing time: This is 

accomplished through shifting of sowing time 

so that any stress caused by environment is 

avoided during the critical stages of crop 

growth. Matching the phonology of the crop to 

the duration of favourable environmental 

conditions by selecting the most appropriate 

sowing time to avoid the periods of stress is 

crucial for obtaining maximum yields under 

changing climate. 

B. Mulch application: Mulch is a layer of material 

applied at the soil surface, which leads to 

conserve soil moisture, moderate soil thermal 

regime, reduce weed growth and improve 

fertility and soil health.  

C. Row spacing and orientation: Appropriate row 

spacing and orientation help in trapping of 

radiation by the canopy, thus leading to higher 

radiation interception and crop productivity.  

D. Irrigation management: Appropriate amount 

and time of irrigation results in managing heat 

and water stress and in improving yield and 

water use efficiency.  



 

 August, 2021/ Issue-16/Page | 64 

E. Planting methods: Method of planting also 

affects the crop microclimate due to its effect on 

soil properties. 

F. Tillage: Tillage is the physical manipulation of 

soil, which is intended to destroy weeds, 

incorporate crop residues and amendments into 

soil, increase infiltration and reduce 

evaporation, prepare seed bed and break hard 

layer to facilitate root penetration.  

G. Cropping systems: Intercropping i.e. growing 

of two or more crops simultaneously on the 

same field such that the period of overlap is long 

enough to include the vegetative stage, has 

significant effect on microclimate and resource 

use efficiency. 

H. Extinction coefficient: The Extinction 

coefficient or rate at which light is being 

attenuated with increase in depth into canopy is 

dependent on the crop. 

I. Leaf area Index: LAI is the ratio between leaf 

areas to ground area. LAI = leaf area/Ground 

area. It is proposed by Watson (1947). Optimum 

leaves Area Index for horizontal orientation of 

leaf are 3-4. For Vertical orientation of leaf are 

6-9. 

 

 

 

Conclusions 

Microclimate modification techniques can 

prove effective adaptive strategies to manage 

extreme weather vulnerability and climatic risks in 

agriculture. Modification of physical environment, 

solar radiation, soil temperature, soil moisture and 

wind speed etc. by farm level adjustments and 

protected cultivation prove highly beneficial for 

better crop growth and yield performance. With 

delay in sowing, input use efficiency declines, but 

by adjusting the time of sowing crop yield and input 

use efficiency can be improved under changing 

climatic conditions.  

Mulching helps in regulating soil 

temperature and conserving soil moisture by 

preventing evaporation losses hence saves the crop 

from harsh weather conditions. Row spacing and 

row orientation can be altered for efficient 

utilization of solar energy. Modified crop 

microclimate with improved irrigation management 

leads to increase heat and water use efficiency. 

Average daily temperature and relative humidity 

remain significantly higher in net house as 

compared to open conditions. Raised beds help in 

improving water use efficiency by saving irrigation 

water by 25-35%.  

 


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he daily requirement of human being is that 

the more they try to summon with such 

thirst, it increases more. That is why man 

should also limit his needs in such a way that his 

economic budget does not have much impact. Food 

is the first requirement of human beings, which is 

the main energy source of our body. In India, the 

importance of Kandamul and Falahar is valid since 

the beginning of time.  

Even Today most Indians gave first priority 

to greens vegetables in their diet.  

To make Indian food balanced, it is 

necessary to increase greens in it. The green 

vegetables are also beneficial from every point of 

view, such as nutritional value, medicinal 

importance, industrial importance and social 

importance. 

Importance of Kitchen gardening in the time of 

COVID-19 Lockdown-  

Nutritional value is the main one in the 

above-mentioned importance. Today the problem of 

malnutrition in India has taken a serious form and it 

affected more to peoples who have no vegetables 

during lockdown. During this difficult time, it can 

be presented in the kitchen garden by solving it. 

Vegetables are more nutritious than other foods.  

In case of lockdown, it is not possible for 

every family to buy more vegetables from the 

market. If more money is spent on greens itself, then 

it becomes difficult to fulfill the second requirement 

of daily life. In such a serious situation, it is 

necessary to produce vegetables in most of the 

families themselves. 

Novel Coronavirus disease has made 

nutrition a major problem especially in both urban 

and rural areas. Along with the problem of 

pandemic in India, the problem of malnutrition is 

also increasing. In Uttar-Pradesh for instance under 

in a community -based malnutrition management 

program and Adarsh Poshan Vatika under ICDS 

many front line workers (AWW) developed kitchen 

gardens at AWC and some houses who were 

suffering from malnourishment. 

 

The statement given by those rural women 

that kitchen gardening improves their food security, 

financial security, provide extra income and 

maintain their health status. 
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Growing your own green vegetables not only 

ensures fresh foods, but also helps calm your 

mind- 

In the time of pandemic getting fresh 

vegetables and fruits is becoming more difficult. So, 

this is perfect time to start a vegetable garden, it 

helps to calm our mind. These days, people can 

easily start terrace gardening and kitchen gardening 

in their backwards of house for fresh vegetables as 

well as fruits i.e. papaya, banana, lemon, guava, 

strawberry.  

Here, some medicinal herb plants are given 

which we can easily grow in our garden such as, 

basil, thyme, gilloy, lemongrass and mint plant, 

these are the ceramic potted based plants which 

helps us to decrease the level of virus. The ministry 

of AYUSH, suggest that it works like as immunity 

booster in body. While there is no medicine for 

COVID-19 as of now, it will be good to take 

preventive measures which boost our immunity in 

theses time. 

 

 

It also improves the health, the respiratory 

track of our body. Several others plant which can be 

grown i.e., tomatoes, cucumber, capsicum, chilies, 

garlic.  

Benefits of maintaining kitchen gardens 

During Pandemic 

There are some given health benefits you 

can reap by maintaining a kitchen garden at home. 

By using recycled plastic, waste tubs or buckets 

after maintaining the pots we can used for growing 

herbs for daily uses. 

Covering the small spaces- It purifies the air 

as well as covered the waste place of home. 

In small ceramic pots we can grow the foliage 

plants like croton, succulents, lucky bamboo, lindas 

plants, seguras para, sweat pea, caladiums, and 

some ornamental grasses which filled the small 

places of home.  

a. Physical Benefits- Some gardening activity 

such as raking, mowing, lifting etc. are all 

Lemon Grass 

Giloy 

Basil Leaf 
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moderate level activities which can you just as 

physically fit. 

b. Cognitive Benefits- It can maintain and 

improve the cognitive function, especially in 

elderly people. In some studies, it is observed 

that the levels of 2 keys brain growth factors 

known as a brain derived neurotrophic factor 

(BDNF) and platelet- derived growth factor 

(PDGF) increase significantly while gardening, 

which maintain cognitive skills as well as 

memory power of humans.  

c. Psychological Benefits- It also reduces the 

psychological issues. 

In some studies, it is found that it reduces the 

stresses, depressions, mood disorders and create 

mutual affection among family members.   

d. Nutritional Benefits- Green vegetables play an 

important part of our balanced diet. It provides 

minerals, vitamins, dietary fibers and 

antioxidants in a sufficient amount to the body. 

It also maintains the immune system of body.  

 

Conclusion 

Due to the curfew imposed in the country 

cause of corona virus people are facing shortage of 

many items which are used for daily needs. During 

lockdown, people can use of waste places for 

kitchen gardening and grown some nutritious 

vegetables, fruits and some medicinal plants for 

good health. 

 

 

******
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lant immune systems effectively prevent 

infections caused by the majority of 

microbial pathogens that are encountered by 

plants. However, successful pathogens have 

evolved specialized strategies to suppress plant 

defense responses and induce disease susceptibility 

in otherwise resistant hosts. Recent advances reveal 

that phytopathogenic bacteria use type III effector 

proteins, toxins, and other factors to inhibit host 

defenses. Host processes that are targeted by 

bacteria include programmed cell death, cell wall-

based defense, hormone signaling, the expression of 

defense genes, and other basal defenses. The 

discovery of plant defenses that are vulnerable to 

pathogen attack has provided new insights into 

mechanisms that are essential for both bacterial 

pathogenesis and plant disease resistance. 

The simple, obligate nature of viruses 

requires them to usurp or divert cellular resources, 

including host factors, away from their normal 

functions. The characterization of host proteins, 

membranes, and nucleic acids that are implicated in 

viral infection cycles, together with other recent 

discoveries, is providing fundamental clues about 

the molecular bases of viral susceptibility. As 

viruses invade susceptible plants, they create 

conditions that favor systemic infections by 

suppressing multiple layers of innate host defenses. 

When viruses meddle in these defense mechanisms, 

which are interlinked with basic cellular functions, 

phenotypic changes can result that contribute to 

disease symptoms. 

 

 

New findings challenge the traditional view 

of the plant cell wall as passive structural barrier to 

invasion by fungal microorganisms. A surveillance 

system for cell wall integrity appears to sense 

perturbation of the cell wall structure upon fungal 

attack and is interconnected with known plant 

defence signaling pathways. Biotrophic fungi might 

manipulate this surveillance system for the 

establishment of biotrophy. The attempts of fungi to 

invade also induce a sub-cellular polarization in 

attacked cells, which activates an ancient vesicle-

associated resistance response that possibly enables 

the focal transport of regulatory cargo and the 

secretion of toxic cargo. The underlying resistance 

machinery might have been subverted by biotrophic 

fungi for pathogenesis. 

Introduction 

Plants represent a rich source of nutrients for 

many organisms including bacteria, fungi, protists, 

insects, and vertebrates. Although lacking an 

immune system comparable to animals, plants have 

developed a stunning array of structural, chemical, 

and protein-based defenses designed to detect 

invading organisms and stop them before they are 

able to cause extensive damage.  

Plant immune systems effectively prevent 

infections caused by the majority of microbial 

pathogens that are encountered by plants. However, 

successful pathogens have evolved specialized 

strategies to suppress plant defense responses and 

induce disease susceptibility in otherwise resistant 

hosts. Recent advances reveal that phytopathogenic 

bacteria use type III effector proteins, toxins, and 

other factors to inhibit host defenses. Host processes 

that are targeted by bacteria include programmed 

cell death, cell wall-based defense, hormone 

signaling, the expression of defense genes, and other 

basal defenses. The discovery of plant defenses that 

are vulnerable to pathogen attack has provided new 
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insights into mechanisms that are essential for both 

bacterial pathogenesis and plant disease resistance. 

Plants have evolved both general and highly 

specialized defense responses that function to 

prevent diseases caused by the majority of microbial 

pathogens they encounter. These defenses include 

preformed and induced antimicrobial compounds to 

repel pathogen attack, cell wall reinforcements to 

prevent pathogen entry, and programmed cell death 

(PCD) to limit pathogen establishment and spread. 

When disease develops, the virulent pathogen 

commonly infects only a particular plant species or 

cultivar, suggesting that pathogens have evolved 

highly specialized tactics to promote disease. It has 

long been hypothesized that successful pathogens 

depend, at least in part, on their ability to avoid or 

actively suppress plant defense responses. That is, 

successful disease formation may rely on pathogen 

factors that function to induce susceptibility in an 

otherwise resistant or tolerant host. 

Mechanical Defenses 

The first line of defense in plants is an intact 

and impenetrable barrier composed of bark and a 

waxy cuticle. Both protect plants against herbivores. 

Other adaptations against herbivores. The first line 

of defense in plants is an intact and impenetrable 

barrier composed of bark and a waxy cuticle. Both 

protect plants against herbivores. Other adaptations 

against herbivores they include hard shells, thorns 

(modified branches), and spines (modified leaves). 

They discourage animals by causing physical 

damage or by inducing rashes and allergic reactions. 

Some Acacia tree species have developed 

mutualistic relationships with ant colonies: they 

offer the ants shelter in their hollow thorns in 

exchange for the ants’ defense of the tree’s leaves.  

Chemical Defenses 

A plant’s exterior protection can be 

compromised by mechanical damage, which may 

provide an entry point for pathogens. If the first line 

of defense is breached, the plant must resort to a 

different set of defense mechanisms, such as toxins 

and enzymes. Secondary metabolites are 

compounds that are not directly derived from 

photosynthesis and are not necessary for respiration 

or plant growth and development. Many metabolites 

are toxic and can even be lethal to animals that 

ingest them. Some metabolites are alkaloids, which 

discourage predators with noxious odors (such as 

the volatile oils of mint and sage) or repellent tastes 

(like the bitterness of quinine). Other alkaloids 

affect herbivores by causing either excessive 

stimulation (caffeine is one example) or the lethargy 

associated with opioids. Some compounds become 

toxic after ingestion; for instance, glycol cyanide in 

the cassava root releases cyanide only upon 

ingestion by the herbivore. Foxgloves produce 

several deadly chemicals, namely cardiac and 

steroidal glycosides. Ingestion can cause nausea, 

vomiting, hallucinations, convulsions, or death. 

Defense Responses against Pathogens 

Pathogens are agents of disease. These 

infectious microorganisms, such as fungi, bacteria, 

and nematodes, live off of the plant and damage its 

tissues. Plants have developed a variety of strategies 

to discourage or kill attackers. The first line of 

defense in plants is an intact and impenetrable 

barrier composed of bark and a waxy cuticle. Both 

protect plants against pathogens. A plant’s exterior 

protection can be compromised by mechanical 

Acacia collinsii: The large 

thorn-like stipules of Acacia 

collinsii are hollow and offer 

shelter for ants, which in 

return protect the plant. 

Modified leaves on a cactus: 

The spines on cactus plants are 

modified leaves that act as a 

mechanical defense. 
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damage, which may provide an entry point for 

pathogens. If the first line of defense is breached, the 

plant must resort to a different set of defense 

mechanisms, such as toxins and enzymes. 

Secondary metabolites are compounds that are not 

directly derived from photosynthesis and are not 

necessary for respiration or plant growth and 

development. Many metabolites are toxic and can 

even be lethal to animals that ingest them. 

Additionally, plants have a variety of inducible 

defenses in the presence of pathogens. In addition to 

secondary metabolites, plants produce antimicrobial 

chemicals, antimicrobial proteins, and antimicrobial 

enzymes that are able to fight the pathogens. Plants 

can close stomata to prevent the pathogen from 

entering the plant. A hypersensitive response, in 

which the plant experiences rapid cell death to fight 

off the infection, can be initiated by the plant; or it 

may use endophyte assistance: the roots release 

chemicals that attract other beneficial bacteria to 

fight the infection. Mechanical wounding and 

predator attacks activate defense and protective 

mechanisms in the damaged tissue and elicit long-

distancing signaling or activation of defense and 

protective mechanisms at sites farther from the 

injury location. Some defense reactions occur 

within minutes, while others may take several hours. 

Suppressors and compatibility factors 

It has been proposed that compatibility 

factors operate at two levels. All biotrophs must 

establish basic compatibility with their hosts. 

Virulent races might also produce specific 

compatibility factors that delay, avoid or negate 

recognition by normally resistant cultivars of a host 

species. Experiments using a range of hostparasite 

interactions have demonstrated that co-inoculation 

of a host with compatible and incompatible strains 

of a pathogen allows the normally avirulent strain to 

infect, colonise and reproduce. These results 

suggest that the virulent isolate somehow 

suppresses the resistance mechanisms of the host. 

However, if the virulent strain is inoculated some 

hours after the avirulent strain, the host is resistant 

to both, indicating that suppressors are unable to 

switch off resistance responses once they are 

activated. Water-soluble molecules found on the 

surface of virulent, but not avirulent, isolates of. 

Phytophthora infestans suppress defence responses 

in potato tuber slices. Glycopeptides produced by 

Ascochyta rabiei and Mycosphaerella pisi suppress 

defence responses in their respective hosts, chickpea 

and pea. Such interactions may be common in 

nature. 

Summary 

Plants defend themselves against pathogen 

attack by activating a multicomponent defense 

response. In host defense, pathogen invasion is 

recognized by proteins encoded by plant disease 

resistance (R) genes that bind specific pathogen-

derived avirulence (Avr) proteins. In non-host 

resistance, specific pathogen or plant cell wall 

derived exogenous or endogenous elicitors are 

recognized. A complex signaling network, 

involving cytosolic Ca2+ and H+ ions, reactive 

oxygen intermediates, jasmonate, salicylic acid, 

ethylene, triggers the induction of the defense 

mechanisms. Defense genes encode pathogenesis-

related proteins, such as glucanases, chitinases; 

enzymes involved in the biosynthesis of 

phytoalexins; the enzymes of oxidative stress 

protection, tissue repair, lignification, and others. 

In conclusion, the complex picture of 

pathogen defense in plants is beginning to be 

elucidated, but a lot remains still unclear. A better 

understanding of the mechanisms of plant defense 

against pathogens might lead to improved strategies 

for enhancement of disease resistance in 

economically important plant species. 
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he current availability of biomass in India 

(2010-2011) is estimated at about 500 

million tons/year. Studies sponsored by the 

Ministry of New and Renewable Energy (MNRE), 

Govt. of India have estimated surplus biomass 

availability at about 120–150 million tons/ annum 

(MNRE, 2009). Of this, about 93 million tons of 

crop residues are burned in each year (IARI 2012). 

So far, generation of crop residues is highest in Uttar 

Pradesh (60 million t) followed by Punjab (51 

million t) and Maharashtra (46 million t). Also, 

residue burning provides a quick way to clear the 

agricultural fields and facilitating further land 

preparation and planting. Other reasons for 

intentional burning include fertility enhancement 

and pest and pasture management. It also provides a 

fast way of controlling weeds, insects and diseases, 

by either eliminating them directly or by altering 

their natural habitat. In Punjab alone, some 70 to 80 

million tons of rice and wheat straw are burned 

annually, releasing approximately 140 million tons 

of CO2 to the atmosphere, in addition to methane, 

nitrous oxide and air pollutants. About three fourths 

of greenhouse gas (GHG) emissions from agro-

residues burning were from CH4 and the remaining 

one-fourth was from N2O. Burning of wheat and 

paddy straws alone contributes to about 42% of 

GHGs.  

Maintenance of a threshold level of organic 

matter in the soil is crucial for maintaining physical, 

chemical and biological integrity of the soil and also 

for the soil to perform its agricultural production and 

environmental functions. Hence, conversion of 

organic waste to produce biochar using the pyrolysis 

process is one viable option that can enhance natural 

rates of carbon sequestration in the soil, reduce farm 

waste and improve the soil quality.  

Biochar is a fine-grained, carbon-rich, 

porous product remaining after plant biomass has 

been subjected to thermo-chemical conversion 

process (pyrolysis) at low temperatures (~350–

600°C) in an environment with little or no oxygen. 

Biochar is not a pure carbon, but rather mix of 

carbon (C), hydrogen (H), oxygen (O), nitrogen (N), 

sulphur (S) and ash in different proportions. The 

central quality of biochar and char that makes it 

attractive as a soil amendment is its highly porous 

structure, potentially responsible for improved 

water retention and increased soil surface area.  

Biochar for climate change mitigation 

a) C sequestration- Soil C sequestration is the 

removal of atmospheric CO2 through 

photosynthesis to form organic matter, which is 

ultimately stored in the soil as long-lived, stable 

forms of C. In order to decrease carbon in the 

atmosphere, it is necessary to move it into a passive 

pool containing stable or inert carbon. Biochar 

provides a facile flow of carbon from the active pool 

to the passive pool. The conversion of biomass 

carbon to biochar leads to sequestration of about 

50% of the initial carbon compared to the low 

amounts retained after burning (3%) and biological 

decomposition (less than 10-20% after 5-10 years). 

This efficiency of carbon conversion of biomass to 

biochar is highly dependent on the type of 

feedstock, but is not significantly affected by the 

pyrolysis temperature (within 350-500°C common 

for pyrolysis).  
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b)  Mitigation of greenhouse gas emissions - 

Biochar is reported to reduce N2O emission could 

be due to inhibition of either stage of nitrification 

and/or inhibition of denitrification, or promotion of 

the reduction of N2O, and these impacts could occur 

simultaneously in a soil.  

Biochar as soil amendment 

a)  Method of application - Like any other organic 

amendments, Biochar can be applied to soil by 

different methods including broadcasting, band 

application, spot placement, deep banding etc. 

However, the method of biochar application in soil 

depends on the farming system, available machinery 

and labour. Mixing of biochar with composts and 

manures may reduce odors, and improve nutrient 

performance over time due to slower leaching rates. 

Mixtures may be applied for uniform topsoil 

mixing, or top-dressed in tree plantations without 

incorporation.  

b) Rate of application - It depends on many factors 

including the type of biomass used, the degree of 

metal contamination in the biomass, the types and 

proportions of various nutrients (N, P, etc.), and also 

on edaphic, climatic and topographic factors of the 

land where the biochar is to be applied. Experiments 

have found that rates between 5-50 t/ha (0.5-5 

kg/m2) have often been used successfully. While no 

recommended application rates for biochar can be 

given, biochar should be applied in moderate 

amounts to soil. Rates around 1% by weight or less 

have been used successfully so far in field crops. 

Research suggests that even low rates of biochar 

application can significantly increase crop 

productivity assuming that the biochar is rich in 

nutrients which that soil lacks. 

c) Soil quality and fertility improvement – 

Several authors have reported that biochar has the 

potential to: (i) increase soil pH, (ii) decrease 

aluminum toxicity, (iii) decrease soil tensile 

strength, (iv) improve soil conditions for earthworm 

populations, and (v) improve fertilizer use 

efficiency. These properties make biochar a unique 

substance, retaining exchangeable and therefore 

plant available nutrients in the soil, and offering the 

possibility of improving crop yields while 

decreasing environmental pollution by nutrients. 

Thus, biochar application could provide a new 

technology for both soil fertility and crop 

productivity improvement, with potential positive 

and quantifiable environmental benefits, such as 

carbon trading.  

d) Crop productivity - The application of biochar 

(biomass-derived black carbon) to soil has been 

Fig 1. Net impact of biochar applications in soil on greenhouse gas emissions. 

 



 

 August, 2021/ Issue-16/Page | 73 

shown to improve crop yields which could be 

due to direct or indirect effect. The direct effect 

is explained by the fact that biochar being 

concentrated during pyrolysis contains higher 

amount of nutrients than the biomass from 

which they are prepared. The indirect effect is 

due to improvement in soil physical, chemical 

and biological properties due to biochar 

application. Purakayastha (2010) reported that 

application of biochar prepared from wheat 

straw @ 1.9 t/ha along with recommended doses 

of NPK (NPK::180:80:80) significantly 

increased the yield of maize in Inceptisol of 

IARI farm and this treatment was superior to 

either crop residue incorporation (CRI) or crop 

residue burning (CRB). In the case of pearl 

millet and rice, the yields with biochar were on 

par with those obtained either with CRI or CRB 

fertilizer. 

Conclusion - The initial outcomes reveal that 

biochar application helps in improving soil health 

and crop productivity. However, to promote the 

application of biochar as a soil amendment and also 

as a climate change abatement option, research, 

development and demonstration on biochar 

production and application is very vital. It is 

necessary to develop low-cost biochar kilns to make 

the technology affordable to small and marginal 

farmers. Further, inter-disciplinary and location-

specific research has to be taken up for studying the 

longterm impact of biochar application on soil 

physical properties, nutrient availability, soil 

microbial activities, carbon sequestration potential, 

crop productivity, and greenhouse gas mitigation. 

 

 

*****
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oot and 

mouth 

disease 

(FMD) 

is a highly 

contagious 

viral animal 

disease that has 

been recognized 

as a major epidemic disease affecting livestock 

health and production since the sixteenth century 

and continues to be a major worldwide animal 

health problem presently. It affects cloven-hoofed 

animals, such as cattle, buffalo, camels, sheep, 

goats, deer, and pigs, because their hooves are 

divided (cloven-hoofed). The disease is found in 

approximately 60% of the world's nations and is 

endemic in many countries. It leads to significant 

economic losses for the livestock sector due to direct 

losses in productivity, such as reduced milk 

production and animal draught power, as well as 

indirect costs, such as restrictions on international 

trade of livestock and their products, including 

germplasm. In India, the disease results in annual 

economic losses of more than Rs. 20,000 crore (4.45 

billion USD). It may also be found across the planet. 

The disease is estimated to be widespread in 77 

percent of the world's livestock population, with the 

majority of cases occurring in Africa, the Middle 

East, and Asia, as well as a limited area of South 

America. 

FMD causative organism 

The FMD virus, which belongs to the 

Aphthovirus genus in the Picornaviridae family, 

causes the disease. The virus has 7 serotypes viz. O, 

A, C, Asia1, and South African Territories (SAT)-

1,-2, and -3. Only 3 serotypes of the virus (O, A, and 

Asia 1) are found in India. 

 

 

 

 

 

FMD disease transmission 

a. Virus infects via direct contact between infected 

and susceptible animals. 

b. Animals that come into direct contact with 

contaminated inanimate objects are at risk 

(hands, footwear, clothing, vehicles, etc.) 

c. Milk that has been contaminated intake by 

calves. 

d. Using contaminated semen for artificial 

insemination. 

e. Inhalation of infectious aerosols. 

f. Airborne, particularly in temperate areas (up to 

60 km overland and 300 km by sea). 

g. Humans may carry FMDV for 24 to 48 hours in 

their respiratory tract, causing the viral 

infection. 

h. The virus may survive for up to 36 hours in 

human nasal passages, 1 to 24 weeks in dung, 1 

month in feed, and 9 to 14 weeks in shoes. 

 

Clinical sign and symptoms of disease 

a. In cattle, the incubation period ranges from 2 to 

14 days, depending on the infectious dose, virus 

strain, and sensitivity of the particular host. 

b. Animals with a high fever should be carefully 

checked for lesions on the mouth, foot, as well 

as concomitant saliva drooling and lameness 

with vesicles and erosions (Fig. 1). 

c. Lesions on the foot are usually more frequent 

than in the mouth. 

d. Acutely infected animals salivate excessively 

and develop a mucoid nasal discharge that 

subsequently becomes mucopurulent and covers 

the muzzle. 

e. High fever may cause abortion in pregnant 

animals (FMDV does not cross the placenta). 

f. Severe myocardial necrosis causes death in 

young animals. 
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g. Laboratory testing may be used to differentiate 

FMD from other diseases with almost similar 

clinical symptoms, such as swine vesicular 

disease, vesicular stomatitis, vesicular 

exanthema of swine, foot rot, and traumatic 

stomatitis. 

FMD detection 

Because the frequency at which FMD spreads 

and the severe economic consequences that may 

result from an epidemic, laboratory diagnosis and 

identification of the serotype of the viruses involved 

in disease outbreaks is important. Clinical 

symptoms of the disease include a high body 

temperature, excessive salivation, the development 

of vesicles on the oral mucosa, the nose, and the 

inter-digital spaces, as well as the formation of 

coronary bands on the feet. The following are the 

current methods: 

1. Neutralization test 

2. Enzyme linked immune sorbent assay (ELISA) 

3. Reverse transcription-polymerase chain 

reaction (RT-PCR) 

4. Reverse transcription loop-mediated isothermal 

amplification (RT-LAMP) 

5. Chromatographic strip test 

Threatening the public's health 

Foot-and-mouth disease is the most common 

viral disease in the livestock sector throughout the 

world, and it causes substantial economic losses in 

many nations. Humans can contract FMDV, which 

can cause conjunctivitis, a small vesicular eruption 

on the skin with tissue erosion, and symptoms 

similar to mild influenza. Most of the time, the 

symptoms are so minimal and self-limiting that they 

go undetected. Handling infected or suspected 

animals, as well as handling samples in the 

laboratory, should be done with care. 

Preventive measures include 

a. It is essential to regularly vaccinate all 

susceptible cattle and buffalo herds twice per 

year. 

b. After vaccination, immunity takes 10-15 days to 

develop. 

c. Both the central and state governments cover the 

cost of vaccinations. 

d. Get your animal vaccinated by contacting local 

veterinary facilities. 

Treatment and control 

a. Once an animal is infected, there is no rapid 

treatment. Infected animals should be 

quarantined and treated. 

b. Mouth lesions are washed with a solution of 1 % 

potassium permanganate and boroglycerine 

(Boric acid glycerine paste). 

c. Foot lesions should be washed with a solution of 

1 % potassium permanganate or 0.5-1 % baking 

soda (sodium bicarbonate) and treated with 

antiseptic cream. 

d. Use a disinfectant to clean the animal shed. 

 

 

****** 

 

 

Fig. 1. Foot and mouth disease (FMD) symptoms in bovine 
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rumstick tree (Moringa oleifera), known 

as ‘Moringa ptery-gosperma Gaertn’ or 

‘horseradish tree’ or ‘ben oil tree’ is a 

member of the Moringaceae family. Native to south 

Asia, drumstick tree can withstand both severe 

drought and mild frost conditions and hence widely 

cultivated throughout tropical and sub-tropical 

regions of the world. It is also known by several 

vernacular names such as shevaga in Marathi, 

shajan in Hindi, murungai in Tamil, muringnga in 

Malayalam and mulagakaya in Telugu. India is 

rated as the largest producer of drumstick tree, with 

an annual production of   1.1 to 1.3 million tonnes 

of tender fruits from an area of 380 km². Due to its 

high nutritive value, every single part of this plant is 

valued and used as a superfood that beat chronic 

diseases or as a vital component in traditional 

medicine. The drumstick tree is imbedded with 

profuse nutrients and antioxidants that offer you 

with a plethora of wellness incentives. 

Drumstick tree, a slender, deciduous tree 

grows to a height to 10-12m and a trunk diameter of 

45cm. Young shoots have purplish hairy bark and 

drooping branches that are fragile, and leaves look 

like feathery foliage of tripinnate. The aromatic 

flowers are surrounded by five unevenly, thinly 

veined yellowish-white petals. Generally, the tree 

begins to flower after six months of the plantation. 

In a seasonal climate with good rainfall, flowering 

can happen twice or all-round the year. 

Drumstick leaves are storehouse of essential 

nutrients. The leaves are imbued with a rich array of 

vitamins and minerals such as vitamin B complex, 

C, D, K, E, beta carotene and calcium, potassium, 

iron, zinc, copper, selenium, magnesium 

respectively. Drumstick leaves are unique among all 

the greens as it is heaped with a good amount of 

protein and dietary fibre. Dry powdered leaves are 

an amazing source of good quality essential amino 

acids. It is a powerhouse of antioxidants quercetin 

and chlorogenic acid along with tannins, sterols, 

terpenoids, flavonoids, saponins, anthraquinones, 

alkaloids and reducing sugar. Moreover, drumstick 

leaves supplements are well-known to enhance 

blood antioxidant levels. Hence it is used as 

potential antioxidant, anticancer, anti-

inflammatory, antidiabetic and antimicrobial agent. 

Extracts from the leaves are used to treat 

malnutrition, augment breast milk in lactating 

mothers. Leaves also have a low calorific value and 

can be used in the diet of the obese. 

Medicinal uses: 

 Drumstick leaves contain good amount of 

dietary fiber that can be used to treat and prevent 

constipation. 

 The drumstick leaves are applied as poultice to 

halt bleeding from small cuts or wounds. 

 Rubbing of leaves on the temples gives relief 

from headache. 

 Dried drumstick leaf is used as tea helps in 

reducing the intensity of gastric ulcers and 

diarrhoea. 

 Carrot and drumstick leaves juice was used to 

cure gonorrhea in Ayurveda. 

 It is also helpful in treating hair loss and 

reducing dandruff. 
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 Its leaves are used to treat common fevers, 

bronchitis, eye or ear infections and painful 

mucus membrane inflammation due to the 

presence of antioxidant agents in it.  

 It has anti-inflammatory properties that act as an 

antiseptic for skin and cure acne. 

 Its leaves contain iron and its supplementation 

in diet can prevent anemia. 

Table 1. Nutritional Value of Drumstick Leaves: 

USDA Nutritional Value Per 100g 

Nutrients Amount Unit 

Energy 64 Kcal 

Protein 9.4 g 

Fat 1.4 g 

Carbohydrate 8.3 g 

Fiber 2 g 

Vitamin B1 0.257 mg 

Vitamin B2 0.660 mg 

Vitamin B3 2.220 mg 

Vitamin C 51.7 mg 

Vitamin A 378.00 mcg 

Calcium 185.00 mg 

Magnesium 42.00 mg 

Phosphorus 112.00 mg 

Potassium 337 mg 

Copper 0.105 mg 

Sodium 9 mg 

Iron 4.00 mg 

Health Benefits of Drumstick leaves: 

1. Lower Blood Sugar Levels: Sustained high 

blood sugar levels lead to the development of 

diabetes in individuals. Diabetes, in turn, can 

cause heart problems and organ damage in the 

body. To avoid this, it is good to keep the blood 

sugar levels in check. Drumstick leaves are a 

perfect resource for that as they stabilize the 

blood sugar levels due to the presence of 

isothiocyanates. 

2. Controls high blood pressure: Drumstick 

leaves effectively lower blood pressure 

responsible for stroke, heart disease, congestive 

heart failure and kidney diseases. Its leaves also 

contain ample calcium, magnesium, potassium, 

zinc and Vitamin E required for person suffering 

from high blood pressure. Moreover, Vitamin C 

assists production of nitric oxide which is a 

crucial element for healthy functioning of blood 

vessels. It also normalizes the pressure on blood 

vessels. 

3. Protects the Liver: Drumstick leaves accelerate 

the repair of the liver cells. The leaves have a 

high concentration of polyphenols that protect 

against oxidative damage to the liver and may 

even reduce it. They increase the protein levels 

in the liver. 

The liver is the site of blood detoxification, 

fat metabolism and for nutrient absorption and it 

can function properly only if the liver enzymes 

are normal. Drumstick leaves stabilize these 

liver enzymes. 

4. Good for the Stomach: Drumstick leaves are 

beneficial against digestive disorders. Those 

who suffer from constipation, bloating, gas, 

gastritis and ulcerative colitis should add 

drumstick leaves to their diet. The leaves have 

antibiotic and antimicrobial properties which 

make them an ideal remedy against digestive 

disorders. Even the high amount of B vitamins 

in the leaves helps in improving digestion. 

5. Improves Bone health: Drumstick leaves are 

rich sources of calcium and phosphorus. Both of 

these elements are needed for good bone health. 

Since drumstick leaves have an anti-

inflammatory nature, they help combat arthritis 

and may even heal bones that are damaged. 

6. Improve Lactation: In traditional Ayurvedic 

medicine, drumstick leaves were used to 

increase lactation in nursing mothers. Since they 
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are a rich source of protein, important vitamins, 

and essential nutrients, consuming drumstick 

leaves is very good for the health of the mother 

and the baby. 

7. Helps in Weight Management: Drumstick 

leaves increase fat burning in the body. They 

slim down the person without depleting energy 

reserves. This keeps the person feeling buoyant 

and nourished. They reduce cravings for food 

and boost metabolism. They also lower 

cholesterol. 

8. Good for Skin and Hair: Due to an abundance 

of antioxidants and nutrients, drumstick leaves 

improve the health and appearance of skin and 

hair. They add suppleness to the skin and shine 

to the hair. The antioxidants present in the leaves 

reduce the appearance of fine line and wrinkles 

on the skin. They have about 30 antioxidants 

present. Not just this, paste of drumstick leaves 

when applied to the scalp and the hair reduces 

dandruff and adds life and bounce to dull, 

lifeless hair. The leaves also strengthen the hair 

follicles. They are also good for acne-prone 

skin. This is why drumstick leaves are part of 

many cosmetics. They improve the skin tone 

and add a glow due to their purifying nature and 

therapeutic properties. 

9. Good for Nervous System: Many nervous 

disorders have been known to show positive 

results against the use of drumstick leaves. They 

support brain health and work as neuro-

enhancers. The high concentration of vitamins E 

and C combat neural degeneration and help 

improve brain function. Those who have a 

migraine or suffer from recurring headaches 

must eat drumstick leaves regularly. These 

leaves also work as mood balancers as they 

stabilize the production of neurotransmitters like 

serotonin, dopamine, and noradrenaline which 

are important for memory, mood and for 

stimulus-response. 

10. Good for Detoxification: Drumstick leaves are 

natural cleansers and help to detoxify the 

system. This helps to keep the body 

and increases immunity against various 

infections. They also increase the energy levels 

in the body. 

Culinary usage of leaves:

Drumstick leaves alone or in 

combination with spinach, 

melon etc. can be used as 

ingredient in soups. 

Recipe 

Drumstick leaves powder is 

known to increase 

nutritional value of weaning 

foods. 

Paneer with drumstick 

leaves was found to have 

high nutrient content than 

normal paneer. 

Its leaves can be cooked as 

such or added to dal like 

spinach or any other leafy 

vegetables. 

Fresh leaves can be added to 

salads 

Biscuits incorporated with 

drumstick leaf powder at the 

rate of 5% was reported to 

increase protein content by 

14%. 
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xpansion in urban population is more 

evident in developing countries due to 

immigration from rural areas. Urban 

population of India has substantially seen as 

sharply increased from past few years. However, 

trend in population is accelerating and is expected 

to get double in next 30 years in India. This rapid 

increase in urbanization results in ultimate 

pressure on agricultural sector in order to ensure 

adequate food as well as nutritional security. 

What is Urban and Peri-Urban Horticulture ? 

Urban horticulture refers to the art of 

inter-connecting plants with urban environment. It 

mainly target on functional application of 

horticulture to improvise surrounding urban areas. 

It includes- plant nurseries, public parks, 

landscape practices, ornamental garden, 

community garden, trrace gardening, balcony 

gardening, hydroponics/ aeroponic farming, pot 

farming etc. Whereas Peri-Urban Horticulture is 

dynamic common border between cities and rural 

areas. It consist of mixture of urban as well as rural 

areas practices such as- small to medium scale 

horticultural processing units (post-harvest 

industries), mushroom industries. Due to close 

propinquity of peri-urban horticulture to market 

and population, it plays specific role in providing 

fresh vegetables or fruits which are perishable in 

nature for urban which otherwise cannot 

transported long distances to market. 

Why do we need Urban and 

Peri-Urban Horticulture? 

1. It is environmentally, 

socially and economically 

sustainable. 

2. Generation of employment 

by horticultural commodity chain 

in field of production unit, 

marketing as well as in diversified 

value added products of fruits and 

vegetables. 

3. Supply of fresh, nutritive fruits and vegetables 

to urban areas. 

4. Creation of local markets and supply chains 

thus, contributing livelihoods to many, 

5. Reduction of environmental pollution up to 

some extent. 

6. Economic benefits from self-gardening as it 

prevent wastage of money to purchase fruits 

and vegetables from market. 

Conclusion 

Demand for qualitative as well as fresh 

fruits and vegetables leads to popularization of 

Urban and Peri-Urban Horticultural practices in 

India. Best example can be seen as emerging scale 

of practices of roof, balcony and terrace gardening 

in urban areas. It not only provides fresh vegetable 

and fruits but also ensures food security at some 

extent. It relies on limited use of water and 

efficient use of land resources. It avail quick 

emerging need of food due to short life cycle. 

Although, gaining popularity in many 

developing cities of India, this Urban and Peri-

Urban Horticultural practices is still goes 

unrecognized in horticultural policies and urban 

planning. Therefore, there is urgent need to 

understand its importance by both private agencies 

as well as Government of India for its full 

exploitation in urbans. 
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ale sterility is defined as the situation of 

non-functional pollen grain of flower. 

These condition is gift for our breeders 

to develop the hybrids without following any 

emasculations procedure. The different type of male 

sterility is available in different crop plants. 

Whereas the first report of male sterility is revealed 

by Justus and Leinweber with worked on upland 

cotton in 1960. Since cotton having the often cross 

pollination mechanism male sterility is highly 

useful for hybrid development. 

Different genetic male sterility (GMS) genes in 

cotton 

 A total of 18 GMS gene were identified in 

different species of cotton. Among these 13 genes 

was identified in G. hirsutum. In this most of the 

genes are controlled by recessive genes but 

dominant gene action is identified namely MS4, 

MS7, MS10, MS11 and MS12. The ms5ms6 and ms-

8ms9 were reported as duplicative gene action. The 

different male sterile genes are listed in the table 1.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Apart from this diploid GMS sources 

namely Hisar was derived from the spontaneous 

mutant of arboreum variety DS5 and Akola & HAU 

were obtained by crossing of anomalum and 

arboreum cross. G. hirsutum line Gregg (MS 399) 

is utilized from USA is one of the basic sources of 

GMS having ms5ms6 GMS gene. 

 The chromosome number 12 having the 

different male sterile gene namely dominant MS11 

and recessive ms5, ms5, ms8, ms15. The ms15 was 

flanked with SSR markers NAU2176 and 

NAU1278 and ms5 is flanked by NAU3561, 

NAU2176 and NAU2096 and ms6 is present in the 

chromosome 26 flanked by BNL1227 and NAU460 

SSR markers. 

 The ms5 and ms6 gene cause the male 

sterility by non-dehiscent and by unviable pollen 

grains. The ms3 and ms9 also mapped in the 

chromosome 16 and 26 respectively. 

 Cytoplasmic male sterility (CMS) 

  It is due to the non-nuclear gene derived 

male sterility. The available MS G. hirsutum lines 

are originally derived from introgression of G. 

harknessii species and it also has the single 

dominant fertility restorer gene (Rf). Another one 

species G. aridum also having the CMS source and 

fertility restorer. 

M 

Recessive gene Dominant gene 

Species Gene Species gene 

G. 

hirsutum 

ms1, ms2, ms3,  ms5 

ms6,  ms8 ms9, 

ms13, ms14 (Dong 

A),  ms15 (Long A),  

ms16 (81 A) 

G. hirsutum MS4,  

MS7,  

MS10,  

G. 

arboreum 

ar.ms, ams1 G. 

barbadense  

MS11,  

MS12 
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Different sources of male sterility 

1. Wild species  

G. harknessii: It is diploid species having the D 

genome and source for potential CMS source. 

G. aridum: It is diploid CMS source and having 

good fibre strength. 

G. anomalum: It is diploid with B genome and 

having rust, mites, jassid, bollworm, and bacterial 

blight resistance. 

Temperature sensitive genetic male sterility 

(TGMS) 

 This type of sterility is caused by the higher 

temperature. The arboreum species line Ga TGMS -

3 is a sterile line shows male sterility at greater than 

180C and fertile at low temperature. The mechanism 

underlying this due to increased callase enzyme is 

observed during the tetrad stage of anthers. 

NAU2176, NAU2096 and BNL1227 are markers 

which are tightly linked with these TGMS trait. 

Achievements 

 Suguna (CPH2) is the first GMS based 

hybrid developed and released y CICR, Coimbatore 

in 1978. It is intra hirsutum hybrid developed using 

the parentage of Gregg MS 399 x K3400 – 7 and is 

resistance to jassids. 

 PKV Hy 3 (CAHH 468) is the first CGMS 

based intra hirsutum cotton hybrid developed by 

using CAK 32 x DHY 286-1R lines and released for 

cultivation in 1993 at Cotton Research Station of 

Punjabrao Deshmukh Krishi Vidyapeeth (PDKV), 

Akola. It highly resistance to jassids. 

GMS based hybrids: G. Cot MDH 11, AKDH 7, 

CICR HY 2, CSHH 198, Raj DH 7, AAH 1  

CGMS based hybrids: PKV Hy 4, MECH 4 

G. harknessii 

G. aridum 

G. anomalum 
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olybdnum is a chemical element isolated 

in 1781 by Peter Jacob Hjelm. 

Molybdenum does not occur naturally as 

a free metal on Earth; it is found only in 

various oxidation states in minerals. It readily forms 

hard, stable carbides in alloys, and for this reason 

most of world production of the element (about 

80%) is used in steel alloys, including high-strength 

alloys and super alloys. At least 50 molybdenum 

enzymes are now known in bacteria, plants, and 

animals, although only bacterial and cyanobacterial 

enzymes are involved in nitrogen fixation.  

Molybdenum is essential in trace amounts for 

human, animal and plant health. In humans and 

animals, molybdenum serves mainly as an essential 

cofactor of enzymes and aids in the metabolism of 

fats and carbohydrates. Humans need only very 

small amounts of molybdenum, which are easily 

attained through a healthy diet. Molybdenum 

deficiency is very rare in humans, so molybdenum 

supplements are rarely needed. 

Physical Properties 

 This metal is a silvery white, very hard transition 

metal.  

 It was often confused with graphite and lead. 

 Its melting point is higher than most pure 

elements, besides tungsten.  

 Oxidizes at elevated temperatures. 

 

Structure 

Chemical properties 

Molybdenum does not dissolve in most 

common chemical reagents. For example: 

molybdenum does not dissolve in hydrochloric acid, 

hydrofluoric acid. Molybdenum does dissolve in hot 

strong sulfuric or nitric acids, however. The metal 

does not react with oxygen at room temperatures, 

but does react with oxygen at high temperatures. 

Food sources 

The amount of molybdenum found in foods 

depends on both the food type and upon the soil in 

which the food (or fodder) grows. Legumes such as 

beans, lentils and peas as well as cereals and leafy 

vegetables are considered good sources of 

molybdenum. Liver is also a good source of 

molybdenum, but animal products are generally 

poor sources of the element.  

Supplements 

Molybdenum in nutritional supplements is 

generally in the form of sodium molybdate or 

ammonium molybdate. 

Biological form of the molybdenum 

The biological form of the molybdenum 

atom is an organic molecule known as the 

molybdenum cofactor (Moco) present in the active 

site of Moco-containing enzymes 

(molybdoenzymes). 
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In humans, molybdenum is known to 

function as a cofactor for four enzymes:  

 Sulfite oxidase: Catalyzes the transformation of 

sulfite to sulfate, a reaction that is necessary for 

the metabolism of sulfur-containing amino acids 

(methionine and cysteine).  

 Xanthine oxidase: Catalyzes the breakdown of 

nucleotides to form uric   acid 

 Aldehyde oxidase: Play a role in the 

metabolism of drugs and toxins. 

 Mitochondrial amidoxime reducing 

component (mARC): was described recently 

and its precise function is under investigation. 

Initial studies showed that mARC forms a three-

component enzyme system with cytochrome 

and NADH cytochrome reductase that catalyzes 

the detoxification of mutagenic N-hydroxylated 

bases. 

Molybdenum Benefits and Functions 

 The main known function of molybdenum in 

humans is to act as a catalyst for enzymes and to 

help facilitate the breakdown of certain amino 

acids in the body.  

 Promotes normal cell function. 

 Functions as a cofactor for three essential 

enzymes that play a vital role in carbohydrate 

metabolism. 

 Utilization of iron, sulfite detoxification, and 

uric acid formation. 

 Needed for nitrogen metabolism, to enable the 

body to use nitrogen. 

 Molybdenum is essential for the synthesis of 

hemoglobin and absorption of iron. In 

combination with copper, molybdenum 

facilitates iron absorption and utilization in the 

cells and tissues. 

 Used to treat sulfite sensitivity (sulfites are used 

in food processing, to prevent oxidation and 

spoilage). 

 Used to alleviate asthma and allergies related to 

sulfite sensitivity. 

 Used to treat inborn errors of metabolism.  

 The sulfur containing amino acids such as 

cysteine and methionine require molybdenum to 

get metabolized. 

Molybdenum deficiency 

Epidemiologic evidence also suggests that 

populations living in areas where the soil has little 

molybdenum are at a greater risk of esophageal 

cancers. The only confirmed, documented cases of 

molybdenum deficiency come from studies of 

people with inborn errors of metabolism involving 

sulfite oxidase. Two forms of sulfite oxidase 

deficiency are known. Both types result in 

neurologic damage and are extremely rare. 

 Isolated sulfite oxidase deficiency 

 Molybdenum cofactor deficiency  

 The amount of molybdenum required is 

relatively small, and molybdenum deficiency 

usually does not occur in natural settings. 

However, it can occur in individuals 

receiving TPN. 

 Genetic and nutritional deficiencies of 

molybdenum have been reported but are rare. 

Genetic sulfite oxidase deficiency was described 

in 1967 in a child. It resulted from the inability 

to form the molybdenum coenzyme.  

Symptoms associated with molybdenum 

deficiency 

 Mouth and gum disorders 

 Reduced resistance against cancer 

 Defects in the metabolism of sulfur amino acids 

 Dental caries 

 Susceptibility to asthma 

 Tachycardia  

 Tachypnea, 

 Headache,  

 Nausea, vomiting 

Molybdenum Cofactor 

Molybdenum cofactor (Moco) is a metal-

containing prosthetic group common to nearly all 

molybdoenzymes and is ubiquitous to all kingdoms 

of life. Moco-dependent enzymes play central roles 
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in many biologically important processes such 

as purine and sulphur catabolism in mammals' 

anaerobic respiration in bacteria, and nitrate 

assimilation in plant. In humans, Moco deficiency 

results in the pleiotropic loss of activity 

of enzymes such as sulfite oxidase, xanthine 

oxidoreductase, and aldehyde oxidase, which in 

turn causes neurological abnormalities and early 

childhood death. 

Molybdenum cofactor deficiency 

Molybdenum cofactor deficiency is a rare 

human disease in which the absence 

of molybdenum cofactor leads to accumulation of 

toxic levels of sulphite and neurological damage. 

Usually this leads to death within months of birth, 

due to the lack of active sulfite oxidase. 

Furthermore, a mutational block in molybdenum 

cofactor biosynthesis causes absence of enzyme 

activity of xanthine dehydrogenase oxidase 

and aldehyde oxidase. As of 2010, there had been 

approximately 132 reported cases. 
 

Function of Sulphite Oxidase 

Sulphite oxidase transforms sulphites into 

sulphates with the aid of molybdenum cofactor    

(MoCo), a molybdopterin. This cofactor is also 

indispensable for the function of two other enzymes, 

xanthine oxidase and aldehyde oxidase. 
 

Sulphite Oxidase deficiency 

Sulphite oxidase deficiency is a congenital 

error of the metabolism of the sulfur amino acids 

which cause an accumulation of sulphite in biologic 

fluids and tissues. It may be caused by a deficiency 

in the sulphite oxidase enzyme or by a defect in the 

synthesis of the cofactor of such enzymatic reaction, 

the molybdenum cofactor (MoCo). In either case, a 

severe neurologic disease is the result. In sulphite 

oxidase deficiency, there is an accumulation of all 

sulphites which cannot turn into sulphates in order 

to be eliminated by the urine. If a molybdenum 

cofactor deficiency occurs, the three enzymes that 

are dependent on it fail and the result is an 

accumulation of xanthine and hypoxanthine.  

Excess/Toxicity 

Molybdnum toxicity is known a 

molybdenosis. Excessive intake however, of more 

than 10 mg daily over a long period has been linked 

to gout-like symptoms such as pain and swelling of 

joints. 

Symptoms associated with elevated molybdenum 

levels 

 Dizziness, 

  Tiredness 

  Rashes. 

 Copper deficiency 

 Anemia 

 Gout 

Copper-molybdenum antagonism 

High levels of molybdenum can interfere 

with the body's uptake of copper, producing copper 

deficiency. Molybdenum prevents plasma proteins 

from binding to copper, and it also increases the 

amount of copper that is excreted in urine. Copper 

reduction or deficiency can also be deliberately 

induced for therapeutic purposes by the 

compound ammonium tetrathiomolybdate, in which 

the bright red anion tetrathiomolybdate is the 

copper-chelating agent. Tetrathiomolybdate was 

first used therapeutically in the treatment of copper 

toxicosis in animals. 

Absorption and Excretion  

About 50 to 70% of the intake is absorbed 

and half the absorbed. Molybdenite is the principal 

from which molybdenum is extracted. Significant 

amounts of molybdenum are excreted through both 

feces and urine, with urine being the primary route 

of elimination. 

Tissue Distribution 

The human body contains about 0.07 mg of 

molybdenum per kilogram of body weight, with 

higher concentrations in the liver and kidneys and in 

lower in in liver, skin, esophagus, trachea, aorta, 

uterus, and bladder.
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aby corn is the ear of maize (Zea mays L.) 

plant harvested young, especially when the 

silks have either not emerged or just 

emerged and no fertilization has taken place, 

depending on the cultivar grown. These 

characteristics make it suitable for wider use and 

production within the developing world. 

Developing countries considered maize as grain for 

the poor and greens for the animal. However, 

nowadays tender and immature cobs of corn are 

being employed as vegetables (Proposed by Galinat, 

1985). The domestic marketplace for baby corn is 

growing thanks to the increase within the 

number of farmers producing it. Its cultivation is 

popular in urban and peri-urban areas due to high 

market demand. Earlier, baby corn was a delicacy 

and its recipes were available only in star hotels and 

huge restaurants. Now, it's becoming popular even 

among the masses because of the revolution in 

information technology, increase in baby corn 

production, and hence easy availability within the 

market.  

Salient features of Baby corn: A Wonderful 

Vegetable 

 Probably the only vegetable without any 

pesticide’s residues. 

  It is a delicious, decorative and nutritious 

vegetable, without cholesterol. 

  Rich in fibre and low caloric vegetable. 

  Rich in phosphorous (86mg/100g) in 

comparison to 21 to 57 mg ‘P’ content in other 

common vegetables. 

 

 

 

 

 

 

 

 

 

 One Baby corn can be compared with an ‘egg’ 

in terms of   minerals. 

  High value crop gives good returns in short 

period of time (About 60-63 days) with bonus of 

50-60 tons/ha green fodder. 

  Yield potential: With husks 7.0 to 7.5 tons/ha / 

Without husks 1.5 to 2.0 tons/ha 

  Prices: Rupees 30-40/kg (without husk) 

Attributes of maize genotypes for baby corn 

production/varietal development  

 Days to silking (<55 days). 

 Prolificacy. 

 Synchronized ear emergence. 

 Yellow kernel. 

  Plant height. 

 

Traits Expression Remarks 

Dehusked cob 

Prolificacy 

Weight 

Shelf life 

Husk cover 

Cob colour 

Days to 

silking 

Taste/Nutrient 

Composition 

High 

High 

Uniform 

Medium/Short 

Tight 

Light 

yellow/Yellow 

Early 

Good 

Unfertilized 

cob 

 

 

Facilitate 

multiple 

cropping 

Premium 

price 

 

Genetics of Baby corn 

 Two different recessive genes for the tassel-seed 

trait ts2 and ts1 on chromosomes 1 and 2 

respectively and silk restorers for the silk less 

gene sk also on chromosome 2. Governed traits 

for development of baby corn.  

B 

BABY CORN MAIZE:  

A WONDERFUL VEGETABLE 

Senthilkumar, V.  

Ph. D.  Research Scholar 

 Deptt. of Genetics and Plant Breeding 

GBPUAT, Pantnagar, Uttarakhand  
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 Double mutants sk sk, ts2 ts2 and sk sk, ts1 ts1 

with selection for a normal sexual balance, 

function as normal corn.  

 Double hybrid ts2 Ts2, ts1 Ts1, sk sk between 

these two double mutants is 100% silk less 

because each parent carries the normal dominant 

allele that masks the recessive tassel-seed gene 

in the other parent. (Walton C. Galinat ) 

 Baby ear production is further enhanced by the 

silk less condition because all of the energy 

becomes devoted to producing more cobs 

instead of going first into silk growth and then 

into kernel development.  

Breeding Methods 

1. Selection  

2. Heterosis Breeding 

The Varieties developed in India through 

selection with their source and important 

characters 

Variety Institute Important 

Characteristics 

VL - 78 

and 

MEH - 

133 

Directorate of 

Maize Research 

• New Delhi. 

• Almora 

• Hyderabad 

• Karnal 

Both are early, 

produce multiple 

and uniform ears 

and there are 

properly developed 

ovule rows. 

Golden 

Baby 

(Hybrid) 

Pro-Agro PGS 

India Ltd., New 

Delhi 

Plants are medium 

tall (2.25-2.5m) 

and fast in growth. 

Each plant 

produces 2-3 

uniform sized ears 

(8-10cm long). 

Tender ears may be 

picked at 47 days 

after sowing and 

harvesting 

continues for 8-10 

days. Plants are 

tolerant to 

Helminthosporium 

blight. 

 

The breeding work has already been started 

in development of cultivars suitable for Baby Corn. 

However, VL-42, VL-78, Him-129, Early Prakash, 

Kiran, MEH-133, MEH-14, GYC 9006, Madhuri 

and Priya sweet corn have proved useful for 

cultivation as Baby Corn. 

Uses of Baby corn 

 It is used in variety of traditional and continental 

dishes besides being canned. 

  It is used as decorative, crispy vegetable in 

salad, soup, pickles, pakoras, vegetable biryani, 

mixed    vegetable, Chinese food preparations, 

deep fried    baby corn with meat and rice etc. 

  Baby corn can be canned in a solution as Brine 

(3%), Sugar (2%) and Citric acid (0.3%). 

Production problems 

1. Price: Baby corn farmers always face a price 

drop. This is because of produce distribution 

through middlemen. They always offer low and 

unexpected prices. Therefore, farmers cannot rest 

assured on prices. Worry about price and markets 

results in uncertainty of produce volume. To solve 

this problem there is a need to develop appropriate 

entrepreneurship and establishment of appropriate 

storage and marketing facilities in baby corn 

industry of outcomes these issues. 

2. Quality: Quality of baby corn often fails to reach 

factory standards because farmers frequently use 

unqualified seeds and do not care for the plant well.  

 

3. Watering: Baby corn is a water-dependent plant. 

If it does not rain according to seasons, farmers have 

to find other water sources such as irrigation. But if 

it is not enough, baby corn production will suffer 

negative impacts from that. 

Conclusion 

Baby corn can be produced from any of 

suitable genotypes belong to   field corn preferably 

sweet corn and popcorn. Baby corn should be 

harvested just after emergence of silks (Before   
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fertilization takes place). Baby corn ear yield and its 

contributing characters like cob yield with husk, ear 

diameter and prolificacy were found to be positively 

correlated. Cultivars should be hybrids (preferably 

single cross) that give high yield with uniform 

produce, good quality ears that meet the 

specification of the canning industry. Cultivars 

should be with less days to silking and be prolific 

and adaptable to a wide range of environmental 

conditions. Certified seeds of these hybrids should 

be made available in sufficient quantities to the 

farmer. Baby corn is a very nutritious vegetable and 

its cultivation gives high net profit to the farmer 

within short period (55-60 days).   

Future Thrust 

 Single cross yellow flint early maturing hybrid 

suited to the agro climatic zones should be 

developed by the utilization of Heterosis 

Breeding and Biotechnology Tools. 

  Biochemical traits or Traits contributing to 

nutritional quality should be studied thoroughly 

to meet the demand of consumers 

  Genotype suited to the canning should be 

developed. 

  Biotechnological tools should be used to 

develop silk less genotype. 

 

******
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nternational Atomic Energy Agency (IAEA) 

promotes the wider use of radioisotopes and 

radiation sources in research, industry, 

agriculture and medicine. Food and Agriculture 

Organization (FAO) and IAEA works to facilitating 

development and adoption of nuclear technologies 

at national and international levels for improving 

agricultural productivity. For example, 

radioisotopes and controlled radiation are used to 

improve food crops, preserve food, determine 

groundwater resources, sterilize medical supplies, 

analyse hormones, X-ray pipelines, control 

industrial processes and study environmental 

pollution. A great many of the objects we use in our 

daily life have in some way benefited from radiation 

during their production. Some radioactive elements, 

such as radium, are found in nature, but most 

radioactive materials are produced in nuclear 

reactors or by accelerators.  

Radioisotopes and Radiation 

Isotopes are two or more forms of the same 

elements that contain the same number of protons 

but different number of neutrons. This makes them 

different in relative atomic mass but not chemical 

properties. Radioisotopes is a naturally or 

artificially produced radioactive isotope of an 

element. If the nucleus contains either excess of 

neutrons or protons, the force between these 

constituents will be unbalanced leading to unstable 

nucleus. 

 

 

 

 

 

 

 

 

         The unstable nuclei of an element can undergo 

the variety of processes resulting in the emission of 

radiation in two forms, namely, radioactivity and 

nuclear reactions. In a radioactive decay, the 

nucleus spontaneously disintegrates to different 

species of nuclei or to a lower energy state of the 

same nucleus with the emission of alpha (α), beta 

(β), and gamma (γ) radiation is called radioactivity. 

Applications of radioisotope in Agriculture 

In agriculture, radioisotopes are used in the 

nutritional studies of major and minor elements, 

mechanism of photosynthesis studies, plant 

protection, plant pathology, action of insecticides, 

uptake of fertilizers, ions mobility in soil, and plants 

and food preservation. In order to determine the 

correct nutrition for a plant we need to know the 

exact soil plant relationship and the factors involved 

therein. 

[1] Water Resource Management 

Isotope hydrology utilizes the natural 

variance in the composition of water. Radioisotopes 

such as tritium (1H
3) and carbon (6C

14) are used to 

determine the age of water, whilst stable isotopes 

can be used to determine the source’s history, 

rainfall conditions, mixing/interaction 

characteristics of related water bodies, pollution 

processes, and evaporation processes. For surface 

waters they can give information about leakages 

through dams and irrigation channels, the dynamics 

of lakes and reservoirs, flow rates, river discharges, 

and sedimentation rates. Neutron probes can 

measure soil moisture very accurately, enabling 

better management of land affected by salinity, 

particularly in respect to irrigation. 

I 

APPLICATIONS OF 

RADIOISOTOPES IN 

AGRICULTURE 

Ravindra Sachan  

Ph.D. Soil Science and Agril. Chem., 

CSAUAT, Kanpur 
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[2] Soil Fertility Evaluation 

Isotopic method can be used for the kinetics 

of movement of availability of nutrient ions in soils. 

In addition, this method is also used for the 

estimation of ions present in the soil solution, soil 

complex material and the rate at which exchange 

process occurs. The use of 6C
14 is also able to 

estimate the rate of decomposition of organic 

matter, measurements of mean residence time of 

organic matter and older and younger fraction. 

11Na24 and 19K42 are used to detect small amounts 

of minerals that control the release of cations to 

plants. Radioactive isotopes such as 15P
32and 7N

15 

have been labeled fertilizers and have been used to 

study the uptake, retention and utilization of 

fertilizers. 

[3] Monitoring Soil Erosion 

Soil erosion can also be assessed by isotopic 

technique based on the use of fallout radionuclides 

(FRN). Artificial radioisotope Cesium-137 is used 

to estimate rate of soil erosion. Radioisotopes, 

4Be10, 13Al26 and 6C
14 produced cosmogenically 

insitu in soil are used to monitoring soil erosion. 

[4] Management of Red Tide 

Nuclear techniques are used to assist in the 

monitoring and management of toxic Harmful Algal 

Bloom (HAB) commonly known as red tide. 

Nuclear Techniques used to detect HAB such as 

receptor blinding assay and lead -210 dating method 

are used to determine the historic profile of 

sediments core in HAB- affected areas.  

[5] Identification of Major Source of Air 

Pollution 

Air pollution is generally caused by 

industrial, agricultural and other anthropogenic 

(human) activities. The IAEA studies the natural 

processes that influence the pollutants’ global 

spread and their deposition rates on land and sea, to 

understand how they interact with weather patterns 

and how to mitigate their effects. Using the isotope 

ratios of carbon, oxygen and hydrogen in carbon 

dioxide and methane, the IAEA can fingerprint the 

source and monitor the pathways of greenhouse 

gases in terrestrial and marine environments. 

[6] Eradication of Insect-Pest 

The best technique for the control of insects 

and pests is sterile insect technique (SIT). 

Irradiation is used to sterilize mass-reared insects so 

that, while they remain sexually competitive, they 

cannot produce offspring. As a result, it enhances 

the crop production and preservation of natural 

resources. IAEA and FAO division jointly sponsors 

projects and conducts study on control of insects 

using ionizing radiations. 

[7] Genetic diversity 

Exposure of radiation on seed, bud and 

tissue are used to improve the genetic constitution 

of plants. When new kinds/variants of crops are 

created, they become more resistant to pests and 

more adaptable to harsh climatic conditions. 

Radiation creates mutations in plant breeding 

produces new genetic lines. 

[8] Crop improvement 

Genetic variation of useful traits is very 

important for improvement of any crops. Different 

types of radiation can be used to induce mutations 

(Sood et al., 2010) to develop desired mutants line 

that are resistant to disease, are of higher quality, 

allow earlier ripening, and produce a higher yield. 

X-rays, gamma and neutron radiation were 

employed as ionizing radiations. This technique of 

utilizing radiation offers the possibility of inducing 

desired characters that either cannot be found in 

nature. A proper selection of mutant varieties can 

lead to improved quality and productivity. 

Advantages 

 No chemical residue. 

 Minor nutrient loss. 

 Increase quality and efficiency of agricultural 

crops. 

 Decrease air pollution. 

 Increases crop production. 
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Safe Handling of Radioisotopes 

 Minimize the time spent near radioactive 

materials. 

 Keep as much distance between yourself and the 

radiation source as possible. 

 Wear personal protective equipment such as 

gloves, safety glasses, closed-toed shoes. 

 Do not store food, beverages, or medicines in 

refrigerators, freezers or cold rooms where 

radioactive materials are used or stored. 

Conclusion 

The heavy application of hazardous 

chemical in agriculture right from seed sowing to till 

consumption cause soil and water pollution, 

unbalance in micro flora, many diseases in human 

and animal. In such condition, we have to look 

alternate way of solution like use of radioisotopes. 

Radioisotopes can be utilized in wide range of 

agricultural applications. Radioisotopes can be used 

for producing high yielding crop seeds, for 

determining the function of fertilizers in different 

plants, for killing insects, for longer shelf life of 

cereals, fruits, vegetables and canned food. It helps 

to find the solution of problems in much shorter 

time. Today, higher production of radioisotopes by 

nuclear reactors and other atomic installations have 

increased the use of radioisotopes in the field of 

agriculture as India is a leading producer of 

radioisotopes in the world. 

 

*****
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awn is a piece of land that is covered with 

green soft grass and is used for aesthetic and 

recreational purposes. The lawn is known as 

the heart of the garden because the primary 

influence of the garden depends on it. The concept 

of loan is originally from England. Lawns became 

popular in northern Europe from the middle Ages. 

The lawn serves to enhance the beauty of the garden. 

Maintaining the right loan plays a crucial role in any 

landscape design. A beautiful, well-groomed lawn 

can make the whole landscape look beautiful but 

when the lawn is not maintained the beauty of the 

landscape inevitably deteriorates. 60-75% of any 

garden should be dedicated to loan. The lawn is also 

useful as a playing surface as it reduces ground 

erosion and dust generated due to the foot pressure 

of many players. The lawn also serves as a cushion 

for players in sports such as football, soccer, cricket, 

baseball, golf, tennis and hockey. 

Methods of Lawn Raising 

1. Seeding: The most popular grass suitable for 

seeding is “Doob” grass (Cynodon dactylon). Seeds 

of grasses are broadcast at the onset the monsoon at 

rate of 25-30 kg/ha, 12-15 kg/acre and 2.5 g/m2. 

After seed sowing and light irrigation soil is rolled 

with the help of roller. Seeds will germinate within 

3-5 weeks.  

2. Sodding: Sodding is an expensive method of 

vegetative propagation. However, it can enable 

establish an instant lawn. This method is 

recommended where quick cover is desired for 

some specific purpose viz., checking soil erosion or 

aesthetic reasons. Establishment procedures for sod 

include soil preparation, obtaining sod of high 

quality, transplanting and post planting care. Soil 

preparation for sodding is identical to that for 

seeding. The primary objective in sod transplanting 

is to achieve as quick rooting into the underlying 

soil as possible. Factors that influence quick rooting 

include: proper soil preparation, adequate soil 

moisture in the underlying soil and transplanting 

techniques that will minimize sod drying.  

3. Dibbling: It is the best method of lawn 

establishment. Rooted or unrooted grass cuttings are 

planted in slightly ground 7-10 cm apart. Within 5-

7 weeks the grass is ready for the first cutting. 

4. Sprigging: Sprigging is another method of 

vegetative propagation where stolons or rhizomes 

are planted in furrows or small holes. A sprig is an 

individual stem or piece of stem of grass without 

any adhering soil. A suitable sprig should have two 

to four nodes from which roots can develop. Soil 

preparation for sprigging should be the same as for 

the other methods of planting. Sprigs are planted at 

a depth of 1-2 inches, 4-6 inches apart in the 

furrows. However, shallow planting can also be 

practiced provided adequate moisture is available. 

Another method of sprigging is to place the sprigs 

on the soil surface at the desired interval end-to-end, 

about 6 inches apart, and then press one end of the 

sprig into the soil with a notched stick or blunt piece 

of metal like a dull shovel. A portion of the sprig 

should be left above ground exposed to light. 

Regardless of the planting method, each sprig 

should be tamped or rolled firmly into the soil 

Sprigs planted this way require frequent light 

watering once or twice a week until roots become 

well established and may be required for sever 

weeks. 

L 
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5. Stolonizing: Stolonizing is the broadcasting of 

stolons on the soil surface and covering by top 

dressing or pressing into the soil. Stolonizing 

requires more planting material but produces a 

quicker cover than sprigs. 

6. Plugging: The planting of 2- to 4-inch diameter 

square, circular or block-shaped pieces of sod at 

regular intervals is called plugging. Three to ten 

times as much planting material is necessary for 

plugging as compare to sprigging. The most 

common turf grasses that are started by the use of 

plugs are St. Augustine grass, zoysia grass and 

centipede grass. These plugs are planted into 

prepared soil on 6- to 12-inch centers. The closer the 

plugs are planted together, the faster the sod will 

cover. However, the closer the plugs are planted 

together, the more sod it will take to provide plugs 

to cover the lawn area. 

7. Turfing: It is the quickest method for lawn 

preparation. Grasses are cut into 4-6 cm long pieces 

for sowing purpose with stem and roots. Turf is a 

piece of earth of about 5cm thickness with grass 

thickly grown over it. The pieces may be of small 

squares or in rolls of small width (30 cm). Selected 

small piece of grass should be cut uniformly thick 

selected from a place free from weeds and grasses 

along with soil are placed on prepared ground side 

by side closely. Grasses set within 15 days and ready 

to harvest by 3 months.  

8. Turf plastering: It is a good method of lawn 

preparation on due to less time consumption. A 

paste is prepared by mixing garden soil, fresh cow 

dung and water. Bits of chopped up fresh roots and 

stem or rhizomes of doob grass are mixed with the 

paste and the paste is spread evenly on the surface 

of the prepared ground after moistening the soil. The 

lawn will be ready within 15-30 days by this 

method. 

9. Artificial Lawn: Wheat or barley is sown by 

broadcasting in the well prepared field. When the 

seedlings are about 10 cm height, do light mowing. 

Greenery for short duration can be achieved by 

sprinkling pine needles in any area. 

 

****
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griculture was practiced for thousands 

of years in different parts of the world 

without use of synthetic chemicals. 

With creation of commercial fertilizers and 

pesticides at later dates, a new era began in 

agriculture, the Green revolution. After green 

revolution the nation became self- sufficient 

with food for the day by day increasing 

population. Green revolution includes greater 

use of agro chemicals like fertilizers and 

pesticides, excessive use of nutrients, high 

yielding varieties of crop and greater 

exploitation of irrigation potentials has boosted 

the production in many cases. The achievements 

of green revolution presented a very Win-Win' 

situation for almost three decades until farmers 

reporting deterioration in soil health, quality of 

crops and animals. All these problems lead to not 

only reduction in productivity but also deterioration 

of the natural eco-system. Adoption of organic 

farming is an alternative to mitigate the ill-effects of 

chemical-based agriculture. 

Component of Organic Farming 

1. Crop Rotation. 2 Crop residue management, 3. 

Organic manure (Bulky organic manure includes 

FYM, compost, green manuring etc and 

concentrated organic manure includes oilcakes, 

blood meal, fish meal, meat meal and horn and hoof 

meal. 4. Biofertilizers: It includes rhizobium, 

azotobacter, azospirillium, blue green algae, azolla, 

mycorrhizae, 5. Vermicompost, 6. Bio-pesticides 

includes nicotine, pyrethrum, rotenone, subabilla, 

ryanin, quassia, margosa, acorus etc. and 7. Waste 

includes industrial waste and municipal and sewage 

waste. 

 

 

 

 

 

Principal Methods of Organic Farming 

 

Merits of Organic Farming  

Organic farming increases soil microbial 

diversity and activity and maintain long-term soil 

fertility. This approach emphasis on recycling the 

organic wastes in order to return back nutrients in to 

the land. Moreover it controls pests and diseases 

without harming the environment. It Uses resources 

which the farmer already has, so the farmer needs 

less money to buy farm inputs and thus minimizing 

the use of non-renewable resources and mostly rely 

on renewable resources in locally organized 

agricultural systems. It helps in minimizing the 

pollution. Organic Farming Ensures that water stays 

clean and safe. This technique of farming promotes 

the healthy use of soil, water synthetic agrochemical 

as well as minimize all forms of pollution that may 

result from agricultural practices and also helps to 

produce nutritious food, feed for animals and high 
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quality crops to sell at a good price (Anonymous, 

2018). 

There are a number of harmful effects that 

the pesticides can have on environment. Chemical 

pesticides can kill beneficial insect pests. Artificial 

chemicals can stay in the environment and in animal 

bodies causing problems for many years. Hence 

increased amounts or stronger chemicals are then 

needed creating further economic, health and 

environmental problems. By organic farming one 

can reduce the ill effects of chemical pesticides on 

environment and make the environment safe for 

human beings and animals. The main goal of 

organic production is to grow sustainable and 

environmentally friendly enterprises.  

Scope of organic farming 

India has identified six accreditation 

agencies for certification or organic products viz., 

APEDA, Tea Board, Coffee Board, Spices Board 

and Coconut Development Board. India is strong in 

high quality production of tea, spices, rice varieties, 

Ayurveda herbs etc. In India only 35% of total 

cultivable area is covered with fertilizers remaining 

65% area which is mainly rain fed, negligible 

amount of fertilizers is being used. Most of the 

farms are organic by default located in remote and 

marginal areas. Moreover the labor is relatively 

cheap as compared to agrochemicals. The NGO 

sector in India is very strong and has established 

close linkages to large numbers of marginal and 

small farmers. India has rich heritage of agricultural 

traditions which are suitable for designing organic 

production systems. In several regions of India, 

agriculture is not very intensive as regard the use of 

agro chemicals (mountain areas) (Shiva et.al, 2004). 

Constraints of Organic Farming 

There are some constraints of organic 

farming which includes Lack of awareness, 

marketing problems of organic inputs and outputs, 

shortage of organic biomass, poorly supporting 

infrastructure high input costs etc. 

*****
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rought stress is the most serious threat to 

world food security. It is considered the 

mainly popular environmental aspect 

limiting plant growth and crop productivity. At the 

same time climate change is increasing the 

occurrence of severe drought conditions in different 

area all over the world particularly in arid and 

semiarid regions, in term of its severity and average 

of drought in the coming Era. Drought stress causes 

different negative effects on plant growth and total 

yield by drought such as:  

1. Decreased leaves absorption of photosynthetic 

active radiation. 

2. Reduced radiation-use efficiency.  

3. Minimized harvest index. 

Drought severity is changeable as it depends on 

numerous factors like soil structure and it is water 

reserve capacity, average of rainfall, and 

evapotranspiration rate. Plants have various 

responses for acclimatization and survive under 

drought conditions through induction of 

morphological, biochemical, physiological 

responses; also, there is a molecular mechanism in 

the plant under water deficit conditions. Progress of 

plants tolerant to drought stress might be a 

promising approach, however, plant adaptations for 

drought stress could be divided into three strategies 

which involves: 

1. Drought escape  

2. Drought avoidance 

3. Drought tolerance 

Drought Resistance Mechanisms  

Plants respond and adapt to survive under 

drought stress by the induction of various 

morphological, biochemical and physiological 

responses; also, there is a molecular mechanism in 

the plant under water deficit conditions. Some of 

physiological mechanisms are cell and tissue water 

preservation, cell membrane stability and 

endogenously produced growth regulator. However, 

the deficit of plant cellular water occurs under dry 

soil conditions considered as molecular 

mechanisms. Under water deficit stress, plant uses 

some changes in gene expression to avoid hazard 

effects of water stress. Drought stress affects the 

water relations of plants at cellular, tissue and organ 

levels, causing specific as well as unspecific 

reactions, damage and adaptation reactions. 

 

Fig.1. Drought stress responses and resistance in plants. 

Mechanisms of drought tolerance  

A. Morphological mechanisms 

Plants under drought conditions use various 

changes to tolerate stress conditions and increase 
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drought tolerance which includes changes in whole-

plant, tissue, at physiological and molecular levels. 

Appearance of a single or a combination of inherent 

changes determines the ability of the plant to stand 

under aridity conditions. Plants use various 

morphological mechanisms operative under drought 

conditions like: 

a) Drought escape: Escape from drought allowed 

production of new seeds before the harsh 

environment conditions end the life cycle of the 

plant. In these conditions, plants develop rapidly 

and reduce vegetative growth period. Also, early 

flowering is an important mechanism plant use to 

adapt with drought. Therefore, short life cycle 

considered a proper technique to escape from 

climatic stresses.  

b) Avoidance: In previous researches drought 

avoidance has been referred to as dehydration 

avoidance, avoidance mechanisms and depends on 

the decrease water loss from plants by control 

transpiration, and increase water use efficiency. At 

the same time, the root system plays a vital role in 

avoiding drought mechanism and the root system 

characters change (it becomes deeper and thicker) to 

adsorbing water from extra depths to contribute to 

producing yield under drought conditions. Plant 

reserve water uptake through prolific root system, in 

this condition plants reducing transpiration, limiting 

vegetative growth, or increasing root growth, and 

avoid dehydration during transient periods of 

drought stress.  

c) Phenotypic flexibility: As a morphological 

mechanism for drought tolerant, plants reduced the 

number and size of leaves in response to drought 

stress just to reduce the water consumption to avoid 

loss of yield. Meanwhile the root system is the only 

source for absorbing water from the soil, therefore, 

improving the root growth rate, root density, spread, 

and size are basic reactions of plants to tolerate 

drought stress and at the same time plants bearing 

small leaves. 

B. Physiological mechanisms 

Plants use various responses for drought 

tolerance such as osmotic adjustment, 

osmoprotection, antioxidation, and a scavenging 

defense system, which has been the most essential 

response for drought tolerance. Some of the 

mechanisms are: 

a) Osmotic adjustment:  The cell could reduce 

osmotic potential through osmotic adjustment, 

consequently, preserve cell turgor by increasing the 

gradient for water influx-enhanced tissue water 

status could be achieved through changes in cell 

wall elasticity or adapted osmotic pressure. This 

mechanism is important to preserve physiological 

activity for complete periods of drought. Of course, 

sensitive genotypes plants affected by reduce 

relative water content in plant tissues more than 

tolerant ones, under drought stress, for more 

clearance for drought effects preferable 

determination of leaf water statues at two times: 

First one in the morning and the second in afternoon. 

This could be more useful for examined drought 

tolerance in the plant genotype. 

Roles of osmotic adjustment: 

1. It is an important trait in delaying dehydration 

damage under water shortage conditions by 

continued maintenance of cell turgor and 

physiological processes. 

2. The osmotic adjustment enhancement 

translocation of pre-anthesis carbohydrate 

partitioning during grain filling. 

3. Osmotic adjustment kept cell water balance with 

active accumulation of solutes in cytoplasm, 

while high turgor maintenance increase 

photosynthetic rate and growth. 

b) Cell membrane stability: Generally, it is known 

that cell membranes are the first target of many 

abiotic stresses, therefore, the main component for 

drought tolerance in plant is to preserve integrity 

and stability of cell membrane. Also, membrane 
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stability of the leaf segment is the essential trait to 

examine the germplasm for drought tolerance. On 

other side cell membrane stability depleted quickly 

when exposed to drought with heat stress at once. 

c) Plant growth regulators: Phytohormones play 

vital roles in drought tolerance of plants and have 

influence on physiological processes in plant. Under 

drought stress the production of endogenous auxins 

reduced, however, abscisic acid and ethylene 

produce increase usually. Auxins breaking root 

apical dominance and stimulate produce new root, 

to improve the imperative role of prolific root 

system in drought tolerance. 

Role of Abscisic acid: Abscisic acid is a natural 

growth inhibitor, and is produced under abiotic 

stress conditions, including drought. All higher 

plants respond to drought under various stresses by 

producing and accumulating abscisic acid. It is 

recognized as a stress hormone that regulates gene 

expression and acts as a signal for the initiation of 

processes involved in adaptation to drought and 

other abiotic stresses. Under drought conditions, 

synthesis of abscisic acid increase to close stomata 

and reduce water loss through reduced transpiration. 

The high levels of abscisic acid leads to change in 

plant growth rate as aerial parts, so, the root-to-shoot 

dry weight ratio increased, and leaf area decreased. 

It has been reported that there is an opposite roles 

for cytokinin and abscisic acid in drought stress. 

C. Molecular mechanisms  

During drought conditions, there are 

changes in gene expression of plants that occur as a 

response of this stress. Different genes are induced 

at the transcriptional level, and these gene products 

has effective role in tolerance to drought. Gene 

expression could be triggered as a direct result for 

stress conditions or injury responses, nevertheless, 

it is well recognized that drought tolerance is a 

complex phenomenon including the intensive action 

of several genes. 

 

Fig.2. Molecular mechanisms associated with drought stress 

a) Stress proteins: Under stress conditions plant 

produce proteins as a response for stress to survive 

under different stresses including drought, majority 

of the stress proteins are soluble in water and it is 

play important role in stress tolerance by hydration 

of cellular structure. 

b) Signaling and drought stress tolerance: There 

is signaling for drought detection in plant as quick 

responses to stress via the redox system to stimulate 

repairing of damaged deoxyribonucleic acid. There 

are various signaling including chemical signals like 

reactive oxygen species, calcium, calcium regulated 

proteins, and Mitogen-activated protein kinase 

cascades and crosstalk between different 

transcription factors, mitogen-activated protein 

kinase play vital role in signal transmission. It is 

connecting the perception of external stimuli to 

cellular responses. It has been recognized that 

osmotic adjustment, abscisic acid and induction of 

dehydrins, could provide tolerance against drought 

hazards by preserve high tissue water potential than 

other different mechanisms. 

Managing Drought Stress 

There are different strategies for 

management of drought stress including:  

1. Plant breeding: Using biotechnology and 

classical breeding is a good approach for improving 
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drought tolerance, also, produce appropriate 

drought tolerant genotypes could be another 

technique to manage drought stress and improve 

plant response to stresses.  

2. Use of exogenous plant growth regulators 

(EPGR):  Enhancing plant tolerant through foliar 

application of EPGR both natural and synthetic, has 

verified for enhancement growth against a variety of 

abiotic stresses include drought, under drought 

stress, EPGR treatments increase water potential 

inside cell and improved chlorophyll content. 

3. Proper agricultural practices: Sowing time, 

plant density and farm management could be 

another way to adapted managed drought stress. 

 

 

Conclusion 

Drought stress is one of the most serious 

threats to world food security. There are various 

negative effects on plant growth and total yield 

occurs under drought conditions, therefore, plants 

have different responses for adapted and survive 

with drought conditions such as morphological, 

biochemical, physiological responses, and a 

molecular mechanism. Plants acclimatize with 

drought stress through use various strategies which 

include drought escape, drought avoidance and 

drought tolerance. Plant breeders using 

biotechnology and classical breeding techniques for 

improving plant drought tolerance, from another 

side, using of exogenous plant growth regulators 

could improve plant tolerant for drought stress. 

******
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ext to China, India is the second most 

populous country in the world today. To 

supply a balanced diet to its huge 

population is becoming a stupendous task to the 

scientists and planners of India. Large number of 

fruits belonging to different genera remain as 

underutilized or minor fruits in India. Underutilized 

fruits are also found growing in Himachal Pradesh.   

Underutilized fruit crops 

 The crops, which are neither grown 

commercially on large scale nor traded widely, may 

be termed as underutilized fruit crops (UUFC). 

These crops are cultivated, traded and consumed 

locally. The popularity of these horticultural crops 

varies from crop to crop and locality to locality, 

which however, can be enhanced to a greater extent 

through publicity.  

Potential of UUFC 

 These crops are hardy and withstand adverse 

soil and climatic condition to a considerable extent. 

Yielding produce without receiving artificial agro-

input. Some of these fruit crops are known to 

produce heavily every year. Attack by serious pests 

and diseases is relatively less. Number of excellent 

products are made from many of these fruits such as 

morabba from aonla, jam from bael, pickles etc. 

Many of these fruit crops have high nutritive value, 

e.g., aonla rich in vit. C, jamun rich in vit. A, 

karonda richest source of iron, jackfruit as good 

source of pectin. Medicinal and aromatic properties 

of fruits are known to cure chronic diarrhea, 

costiveness, cough, diabetes, scurvy etc. A number 

of species (Jamun) are attributed to have high timber 

value as well. These are also utilized as rootstocks 

or in breeding programme to evolve new varieties. 

Sources of antioxidants 

 Vitamin A: Sea-buckthorn, bael, jackfruit, ber 

etc. 

 Vtamin B: Bael, pomegranate, ber. 

 Vitamin C: Aonla, karonda, sea-buckthorn, 

rasbhari etc. 

 Vitamin E: Sea-buckthorn. 

 Flavonoids: Rasbhari, raspberry 

 Ellagic acid and anthocyanins: Raspberry 

Scope of UUFC 

Wastelands of different kinds viz. marshy 

lands, acidic soils and marginal lands are unfit for 

supporting cultivation of high input demanding 

crops. Such lands can easily be put to use for 

growing low input crops in order to diversify the 

present day agriculture. 

The average productivity of the horticultural 

crops is just half of the national productivity. As 

grain farming is proving un-remunerative in the 

undulating topography of hill tracts, which is 

deprived of irrigation facilities, vast potential 

remains unexploited. 

Apart from nutritive value, underutilized 

horticultural crops are particularly more important 

for medicinal properties and famous for the 

retentive value in Ayurvedic medicine.    

Underutilized fruit crops 

Bael, Ber, Pomegranate, Loquat, Phalsa, 

Jamun, Karonda, Jackfruit, Aonla, Rasbhari, Rubus, 

Kafal, Sea-buckthorn, Tremal and Lasora. 

 Bael (Bengal quince)  

1. Characteristics of bael 

• Fruit possesses aromatic pulp, eaten as such 

or as sherbets, squash, has medicinal value 
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and cure for chronic diarrhea, dysentery, 

gastrointestinal ulcer and costiveness.  

• Richest source of vitamin B2 (Riboflavin). 

• Marmelosin-active ingredient present in 

bael, extracted from bark of tree.  

2. Characteristics of ber 

• It is quite nutritious and rich in vitamin C, A 

and B complex. 

• The fatty-acid methyl ester of ber seed oil 

meets all of the major biodiesel 

requirements. 

Fruits are good for blood purification. 

3. Characteristics of Jamun 

• The fruits are good sources of vitamins (A 

and C), iron, sugars, minerals, proteins and 

carbohydrates etc. 

• Seed is also used in various alternative 

healing systems like Ayurveda, Unani and 

Chinese medicine for digestive ailments. 

• The leaves and bark are used for controlling 

blood pressure and gingivitis. 

4. Characteristics of Aonla 

• The role of this fruit in treatment of scurvy, 

diabetes, cough, chronic dysentery, diarrhea, 

fever, jaundice, bronchitis etc is well-

known. 

• Fruits are known to have contraceptive and 

anti-fertility properties and are used by 

many tribal people for the said purpose 

(Mazumdar, 1989). 

5. Characteristics of Tremal 

• Fruit is almost devoid of acidity, total sugars 

are 6.15% and also contains minerals viz. P, 

K, Ca, Mg and Fe. 

• Whole fruit tastes fairly and is full of an 

attractive jelly-like substance, which is 

much sweeter than the pulp. 

• Leaves are used as fodder for cattle. 

6. Characteristics of Lasora  

• Fruit is rich in sugars but acid less. 

• Unripe fruits are pickled and ripe fruits are 

eaten raw or made into spirituous liquor.  

• Wood is used for sword sheaths. 

• Fruits have medicinal value and considered 

as anthilmintic, diuretic, demulcent & 

expectorant.  

7. Characteristics of Kafal (Myrica esculenta) 

• Bark is most important part used in the 

Indian systems of medicine. 

• Fruits are edible and considered pectoral, 

sedative, stomachic and carminative. 

• A decoction of bark mixed with ginger and 

cinnamon is valuable in asthma, fevers, lung 

infections, chronic bronchitis, typhoid and 

dysentry. 

8. Sea-buckthorn (Hippophae spp.) 

• Female plants produce orange berries rich in 

vitamin C, A, E and oils. 

• Fruits also contains dense contents of 

carotenoids, amino-acids, dietary minerals. 

• Berries are edible, nutritious and very acidic 

or astringent.  

• Nutrient and phytochemical constituents of 

berries have potential value as antioxidants 

that may affect inflammatory disorders, 

cancer or other diseases. 

• Its juice has a freezing point of -220C 

allowing it to remain a liquid even in sub-

zero temperatures. 

• Bark and leaves are used for treating 

diarrhea, gastrointestinal, dermatologic 

disorders. 

• Oil from fruits and seeds is used for liver 

diseases, inflammation, peptic ulcers, 

gastritis and canker sores.    

9. Characteristics of Rasbhari 

• Fruit remain enclosed by crescent epicalyx 

and resemble tomato but with sweeter taste, 

better aroma and higher pectin content. 

• Fruit contains good amount of vitamin A, C 

and P (bioflavonoid). 
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• Excellent jam and jelly is prepared from 

berries. 

Conclusion 

If properly utilized these underutilized fruit 

crops have potential as a source of food, besides 

meeting multipurpose needs of local communities. 

In rural areas nutritional deficiency problems can be 

solved by utilizing degraded and marginal lands for 

planting underutilized fruit plants. Increase in area 

and production of these crops will not only provide 

nutritional security and save money on import but 

also export of fresh horticultural crops and seeds is 

further expected to boost region economy. These 

fruit crops also provide many fold employment 

opportunities in agro-based industries, packaging, 

storage, preservation, canning and transportation. 

*****
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ea (Pisum sativam) is one of the most 

nutrient leguminous vegetable rich in 

nutrients, vitamins, and antioxidants and the 

protein content in this crop ranges from 19 to 27 % 

and is a rich source of ascorbic acid , the fresh 100 

gram contains protein 4%, carbohydrate 10%, 

energy 4%, total fat 4% , dietary fibre 13% , vitamin 

A and C. The cooked 100gm green pea contains, 

74% moisture, 7% protein, 18gm   carbohydrate, 

22gm calcium, 122gm phosphorus and 2gm iron 

with vitamin A and C. The pest status in pea crop is 

related to its interaction with abiotic factors like 

temperature, relative humidity, rainfall, wind speed 

and sunshine hours and biotic factors like natural 

enemies. The crop is devasted by 17% insect pest 

which are lowering down they yield of the crop both 

qualitatively and quantitatively of which leaf miner, 

pea aphid, gram pod borer, pea semi looper, pea 

stem fly and pea thrips. Field pea contribute about 3% 

in total pulses area and about 5% percent in total pulses 

production of India. 

 Pea leaf miner (Liriomyza huidobrensis) is 

widely distributed in northern India and Indian sub- 

continent destroying various crops like a pea, potato 

linseed, antirium and cruciferous plants causing 

damage of 90% under heavy infestation by 

mining the young leaves. This pest is 

usually active from December to April to 

May. Adult female creates small punctures 

for feeding and oviposition by making 

small punctures in the leaf epidermis and 

whitish   irregularly linear mines, pupae or exuviae 

may be present at the end of mines, frass occurs at 

short intervals along the mines in irregular fashion, 

whereas male uses feeding puncture made by female 

and larva feeds on mesophyll region leaving a 

serpentine structure.  

Life cycle of Pea leaf miner  

 Leaf miner passes its life through four stage 

viz. egg, larva, pupa and adult. Complete life cycle 

approximately 3 week. This pest completes its 

produced 3 to 4 generation in a year.  

Mark of Identification  

 Mature larvae overwinter in the soil under 

host plants. As temperatures warm in the spring 

larvae pass to the pupal stage and appear as young 

adults in late April. Mated females use their needle-

like ovipositor to lay up to 250 eggs just under the 

surface of the leaf epidermis. Deposited eggs may 

appear as small raised spots on the leaf. Within 10 

days hatching larvae tunnel through the mid-leaf 

tissue, feeding as they go and leaving tell-tale wavy 

lines that are visible on the surface. Larvae mature 

in 2-3 weeks, and when ready to pupate, leave the 

leaf and drop to the soil. Once on the ground, they 

dig 1-2 inches into the soil and pupate. Adults 

emerge within 15 days as adult flies. There are 

several generations per year. 

Nature of damage  

Leaf miners can cause several types of 

damage. Adult female punctures leaves for feeding 

and oviposition. Feeding and oviposition ratio- 6:1 

to 14:1. Male also uses feeding punctures made by 

females. Larvae feeding on, mesophyll region 

leaving a serpentine structure (miner), reduce yield, 

fruits and condition of sunburn may prevail. Heavily 
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mined leaves have large whitish blotches or 

speckles between 0.13 and .015 mm in diameter. 

Premature dropping of injured leaves. 

          

                                                        

Management  

Sanitation  

 Remove plant debris/ weeds  

 Removal of infected plant material 

Tolerant varieties 

 Use tolerant varieties. 

 Susceptible varieties have to be grown in 

isolation  

 

Mechanical control  

 Use yellow sticky trap [2m x 50cm white 

polythene sheet painted with the glue 

prepared by well mixed wood gum (0.5 

litre) and yellow dye (20g)] in the crop field 

for monitoring and mass trapping purposes.  

 Use of net. 

 Crop Rotation 

 Alternating leaf miner susceptible crops 

with resistant crops.  

 Leaving greenhouses empty during the 

winter  

Weed Management 

 Remove wild host plants   

 Maintain weed free condition in field 

 Pheromone Lure 

 Tomato leaf miner lure  

Management (Botanical)   

 Apply 1-1.75 kg fine ash of Lantana 

camera per 200 sq m plot. 

 Neem product- Margosom (0.15% w/w 

Azadiractin) @ 5ml/litre of water.  

 Spray fruit extract of chinaberry Melia 

azedarach as a feeding deterrent to adults 

and to reduce oviposition rates. 

Chemical 
 Apply abamectin 2% EC @ 1.5ml per 

litre water at 3-4 days interval. 

Abamectin is a bio pesticide derived 

insecticide seems to kill the leaf miners 

but not their predators.  

 Spray Nuvan 76% EC (Dichlorovos) @ 

1ml per litre water or Deltamethrin 2.8% 

EC @ 1ml per litre water for managing 

adults. 

******* 

Adult feeding and oviposition 

Damage leaves 

Damage pods 
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he Green Revolution era focused on 

enhancing the production and productivity 

of crops. New challenges demand that the 

issues of efficient resource use and resource 

conservation receive high priority to ensure that past 

gains can be sustained and further enhanced to meet 

the emerging needs. Resource use 

efficiency (RUE) is an ecological concept that 

measures the proportion of supplied resources, 

which is converted into new biomass, i.e., it relates 

realized to potential productivity.  

It is predicted that by 2050 population of our 

country will be about 1.5 billion and to meet its 

demand for essential commodities like food, fruits 

and vegetables, milk, egg etc. and also to increase 

income of all categories of farmers, including 

landless workers living in rural India, we have to re-

double our efforts. 

Measures to be followed for enhancing 

agricultural production: 

A) Short- term measures 

 

1. Selection of suitable crops & their varieties. 

2.  Timely sowing of field crops. 

3. Timely application of required quantity of 

fertilizers on the basis of soil-test report and 

weed management practices 

4. Timely irrigation and application of only 

required quantity of water. 

5.  Timely plant protection 

measures 

6.  Timely harvesting  

7. Safe storage structures. 

B) Medium term measures for 

enhancing income 

They may take 1-3 years to 

create base and their implementation. Adoption of 

these steps will have long lasting effect on 

sustainable crop production and on enhancing 

formers’ income. 

1. Integrated water management 

a. Conservation of rain-water. 

b. Water harvesting-storage & recycling 

c. In-site water harvesting. 

d. Reducing conveyance losses. 

e. Reducing application losses. 

f. Mulching 

g. Farm ponds 

When to irrigate, quality of water and how 

much water to apply or application of required. 

Quantity of water at right time (For most of the field 

crops application at 50%  depletion of available soil 

moisture in upper 30 cm soil layer has been found 

optimum stage of water application, which is known 

as scheduling of irrigation on the basis of soil 

moisture availability). 

 

2. Integrated nutrient management 

Integrated Nutrient Management refers to the 

maintenance of soil fertility and of plant nutrient 

supply at an optimum level for sustaining the 

desired productivity through optimization of the 

benefits from all possible sources of organic, 

inorganic and biological components in an 

integrated manner. Fertilizers alone cannot sustain 

the productivity of our land and organic manures 

alone cannot meet nutrient requirements of crops. 

Therefore a suitable mix of organic manures and 

chemical fertilizers can sustain production and 

decrease dependence on chemical fertilizers and 

ultimately decrease cost of crop production, which 

will result into increased profit to farmers. 
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a) Recycling of farm residues/organic wastes: 

Recycling of biomass or bio wastes allows for 

the generation of energy in the form of biogas by 

recycling processes like anaerobic digestion. The 

conversion of organic matter into compost helps 

save resources as compost can be used as a 

biofertilizer which avoids the use of other chemical 

fertilizers 

b) Crop rotation 

Inclusion of legumes in rotation can help in 

saving 40-50 kg/ha when high nitrogen requiring 

cereal crops like wheat or paddy are grown in 

rotation. 

c) Green manuring: 

It has been observed that even 45-50 days old 

green manuring crop can supply upto 80-100 kg 

N/ha. 

  

d) Use of bio-fertilizers:  

Use of Rhizobium culture in leguminous crops 

can benefit their host with 10- 40 kg of N/ha. 
 

3. Integrated pest & disease management: 

Indiscriminate use of pesticides has resulted in 

pollution of air, water and soil and deteriorating 

human and animal-health. To decrease dependence 

on pesticides we have to adopt practice of integrated 

pest-management, which may include: 

 

 Biological control 

 Cultural control method viz., use of resistant 

varieties, proper planting time, crop rotation etc. 

 Use of organics for pest control like Neem and 

other plant based pesticides. 

4. Integrated farming system: 

To provide gainful employment and recycle 

crop residue, practice of integrated farming system, 

with a suitable mix of crops, animals (dairying) 

poultry, fisheries, bee-keeping, sericulture, 

mushroom culture, Agro forestry etc. should be 

adopted by every farmer. ICAR Institutions and 

Agricultural universities, preferably at their 

“KVK’s can establish these units for conducting 

training & demonstrations to the farmers of their 

locality by following the approach of “learning by 

doing” so as to develop self confidence in all the 

participants. 

C) Long term- measures for enhancing income  

These measures may take 3-5 years to create 

their base and their impact will be very significant 

on increasing farmers’ income and providing 

employment in rural India. 

Keeping these facts into consideration 

following long-term measures are suggested.  

a. Establishment of Agro-based processing units in 

villages. 

b. Establishment of storage facilities at village 

level or at nodal level for a cluster of villages. 

c. Establishment of cooperative marketing 

societies with elimination of intermediaries and 

connecting these societies/ farmers through ICT 

with national Mandies for direct sale of their 

produce. 

Conclusion 

Adoption of this three tier approach can help 

in enhancing agricultural production, increasing 

farmers’ income, generating gainful employment, 

halting migration of youth from rural to urban area 

in search of employment and ultimately will lead to 

Integrated Rural Development. 

*****



 

 August, 2021/ Issue-16/Page | 106 

 

 

 

 

hina aster is one of the most important 

annual flower crops which can be grown in 

open field conditions. Marginal and small 

farmers in various parts of our country are 

cultivating it as traditional crop. China aster 

[Callistephus chinensis] belongs to the family 

Asteraceae. China aster cultivated for loose flower 

purpose and for garland making. Used as cut flower 

for interior decorations and grown as garden plant 

in herbaceous border. It can be grown by small and 

marginal farmers with less investment. It has good 

seed setting and no seed dormancy.  

Climate 

 China aster is mainly grown as a winter 

season flowering annual crop. The best growing 

temperature is around 15OC (night) and it performs 

well up to 20O (night) temperatures. Temperature 

range of 20-30OC during day and 15-17OC during 

night with relative humidity of 50-60% is most 

suitable for best colour development of flowers. If 

the temperature is high, the stems will get much 

elongated and be of poor quality with less number 

of petals. Though China aster is a winter crop, it is 

highly susceptible to frost injury. Therefore, avoid 

exposure to freezing temperatures. It need sufficient 

sunlight for better growth and flowering, limited 

rains of 500-700mm spread over from June to 

September, followed by provision of frequent but 

light irrigations. Heavy and torrential rains cause 

fungal diseases. The success or failure of raising 

China aster crop depends on the prevailing weather 

and climatic conditions at the time of transplanting 

and flowering. 

Location and Soil 

 China aster performs well in an open sunny 

location. The crop is susceptible to more water 

logging, hence well drained red loamy soils are 

required. The pH should be around 6.0. Heavy soils 

with high calcium are not suitable. 

Classification and description of varieties 

China aster has wide genetic diversity for 

plant and flower characters. Colour gives the 

flowers and aesthetic and marketing appeal. 

Generally pink, white, and violet are most 

prominent colours. The flower heads may be single 

or double, incurved, anemone, peony, quilled, 

ruffled or comet types. The flower type may be 

small button like pompon to large-flowered types. 

The stalk length also greatly varies from 40cm to 

70cm. 

Improved varieties like Kamini, Poornima, 

Shashank and Voilet cushion have been developed 

in at Indian Institute of Horticultural Research 

(IIHR), Bengaluru are under commercial 

cultivation. 

Varieties developed at Regional Fruit 

Research Station (MPKV) are Ganeshkind, Pune, 

Phule ganesh white, Phule ganesh Pink, Phule 

ganesh Voilet and Phule ganesh Purple. 

Agrotechnique 

Propagation 

 China aster is propagated through seeds. The 

seeds are generally collected from disease free 

healthy plants. The seed will not have dormancy and 

germinate in a week at about 21OC. The seeds loose 

viability at a faster rate if stored in ordinary 

containers for a longer time, therefore, it is advisable 

to use only fresh seeds. Temperature plays 

important role in the seed germination than light. 

Older seeds can be stored in polythene bags and kept 

C 
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Agriculture University 
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in cold storage at 2OC which will have the viability 

to an extent of 24 months. The seed rate requirement 

is 625 g/ha. 

Seed bed preparation 

Seeds can be sown in seed pans for obtaining 

seedlings for garden use and in small quantities. For 

commercial cultivation, seeds are sown in raised 

beds measuring 120cm x 60cm x 10cm. The raised 

beds are prepared with fine mixture of red soil and 

farm yard manure. The nursery beds are drenched 

with 25g Captan or Dithane M-45 in 10 liters of 

water before sowing the seeds to avoid fungal 

disease like damping off etc. Sowing can be 

staggered by 10-15 days, so that one can get flowers 

for longer time and also can avoid glut in the market. 

Method of sowing 

The seeds are sown thinly to avoid lanky tall 

seedlings. The seeds are sown thinly in rows across 

the length at 10-12 cm apart and covered with a 

mixture of soil and farm yard manure. The seed 

should not be sown more than 0.5cm deep in the 

rows. After sowing, the beds should be watered 

gently with a rose can. Seedlings can also be raised 

in portrays with cocopeat as a substrate media. 

Field preparation and spacing 

The field should be ploughed thoroughly and 

bought to a fine tilth. About 10-15 tons of well 

decomposed farmyard manure may be mixed 

thoroughly in the soil at the time of field 

preparation. In areas receiving high rainfall the 

seedling should be transplanted on ridges to avoid 

mortality from Fusarium wilt.  

Spacing 

In China aster, normally the recommended 

spacing is 30cm between plant to plant and row to 

row. A spacing of 20cm between rows is also 

suggested for planting. Vase life and shelf life of 

flower are not significantly affected duet to different 

spacing. The practice of spacing varies with the 

habit of the cultivars and also agro climatic 

conditions. 

Transplanting 

China aster seedlings are usually transplanted 

when they have developed about three to four 

leaves. Seedlings at too early or late stages should 

be avoided and usually seedlings are ready for 

transplanting in 30-45 days.  

Fertilizer requirement 

Application of manures and fertilizers in 

required quantities is important for proper growth, 

yield and quality of flowers. The deficiency of 

nitrogen causes dwarfing of the plants resulting in 

small sized plants and flowers. Phosphorus 

deficiency causes delayed flowering. The 

recommended fertilizer dose is 90kg nitrogen, 60kg 

phosphorus and 60kg potash per hectare at the time 

of preparation of land. Top dressing of nitrogen at 

90 kg/ha 40days after transplanting is beneficial.  

Irrigation 

Irrigation requirement depends upon the 

weather, type of soil and season of the crop. Since 

China aster is a shallow rooted crop, it needs 

continuous soil moisture throughout the entire 

period of the crop. It requires irrigation at an interval 

of 7 to 10 days. Avoid water logging as it causes 

wilting and root rot. Drip irrigation will help in 

better crop growth and also saves irrigation water. 

Pinching 

Pinching of main shoot at one month after 

transplanting significantly increases number of 

nodes, branches, flower per plant, flower yield per 

unit area and delayed first flowering by 8-12 days. 

Inter cultivation 

Regular hand weeding may be done in early 

stages of crop growth. Loosen the soil for better 
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aeration which helps in increasing the crop growth. 

Two earthing up operations at an interval of one 

month is required. Earthing up helps in luxurious 

growth and gives proper support to the plant and 

avoids lodging. 

Use of plant growth regulators 

Number of flowers per plant and duration of 

flowering increase by spraying of GA3 (200 or 

300ppm). Spraying of GA3 improves the quality of 

flowers. Vase life of treated flowers was more at 

room temperature. If China aster is exclusively 

grown for potted plant purpose, cycocel spray 

coupled with pinching the plants 30 days after 

transplanting significantly reduces the plant height, 

number of branches and days taken for 50 per cent 

flowering, peduncle length, size of the flower, dry 

weight of plants. However, the plants treated with 

cycocel recorded the highest number of flowers. 

Plant protection 

Collar/root rot and wilt are major disease. Pets 

such as stem borer, bud borer, mites and leaf eating 

caterpillar cause substantial losses to flower 

production. Timely management of these pests and 

diseases improves production. 

Harvesting, postharvest handling and yield 

Harvesting plays an important role in 

determining the flower quality. China aster is 

harvested in two ways. Individual flowers are 

harvested for decoration and worship purpose 

whereas flowers along with stalk or the whole plant 

above the ground are cut for cut flower purpose. 

Harvesting should preferably be done in the early 

morning or evening hours. If whole plant is cut, it 

should immediately be put vertically in clean water, 

after removing the lower and damaged leaves. The 

flowers are graded depending on the length of the 

stalk. The loose flowers are packed in gunny bags 

and transported. Care must be taken to notice 

development of the original colour of the variety at 

the time of harvest. The short stems will consists of 

10 to 12 stems, which are tied and dispatched to 

markets. The erect growing types are suitable for cut 

flower production. The whole plant is harvested 

when 60 percent flowers of the plants are fully 

opened. Three to five such plants are tied in one 

bunch, 25 to 30 such bunches are kept together to 

make one bundle which is wrapped from all sides 

with neem leaves branches or grass. With improved 

package of practices, a yield of 18 to 20 tons/ha can 

be obtained. 

****
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hen repeated observation are made on 

the same trait on an individual called 

repeatability. Most of the economic 

characters in farm animals are repeatable over time 

and they vary from one period to another period if 

measured at different times on an individual. The 

repeatable characters are milk yield, lactation 

length, calving interval etc. in dairy animals, fleece 

production and reproduction traits viz.  number of 

lambs born, lambing interval in sheep and   egg 

production in poultry. Repeatability is a regression 

of the future records on previous records. It is 

measured as intra class correlation between 

individuals.  

Repeatability thus can be further defined as 

the fraction of the total variance (phenotypic 

variance) which is due to genetic (VG) and 

permanent environmental factor (VEP). It is 

symbolized by r.  

r= 
VG+VEp

VP
 

Where, 

VP  = Total phenotypic variance  

(VP = VG+VEP+VE) 

           VG   =  Genetic variance 

           VE   =  Environmental variance 

           VEP  = Variance caused by permanent  

environmental factor  

Permanent differences among individuals 

are caused by differences in genotype and the 

permanent environmental factor e.g. teat damaged 

of  heifer that might be decrease the milk yield 

throughout her productive life and temporary  

 

environmental factor would be 

feed quality, managemental 

practices. 

Repeatability of a trait ranged between 0 to 1 

Concept of Repeatability 

Repeatability estimate indicates the 

proportion of the variability in traits due to genetic 

factor and permanent environmental factor which 

will affect the trait for the whole life of the animal. 

If the repeatability of earliear records is higher, then 

inferior animals can be culled off on the basis of the 

performance of early records. The repeatability of 

the early record depends upon the association or 

correlation between early and subsesquent record on 

the same individual. The correlation between the 

repeated records will be higher if they are less 

influenced by environmental factors which are 

temporary in nature. 

       0≤ h2  ≤ r ≤ 1 Repeatability thus represents the 

upper limits of  heritability. (Because, the 

permanent environmental factor affects the trait for 

whole life of an animal but not transmitted in next 

generation e.g. teat damage). 

Methods of estimations 

The estimation of repeatability requires 

multiple repeated records on the same animal. The 

number of records per animal may vary. At least two 

records per animal will be required to estimate the 

repeatability. (The method of estimation of 

repeatability depends upon the nature of the 

characters i.e. continuous or discontinuous 

observations and the number of records available 

per individual). 

The following methods are used to estimate 

repeatability. 

1. Regression Method 

This method is applied when two records per 

animal are available. The repeatability value can be 

estimated as the regression coefficient of one 

(future) record i.e. y on another (previous) record 

i.e. x. 

W 

THE REPEATABILITY 

AND ITS ESTIMATION 

Kartik Tomar (Ph.D. Scholar) 

Department of Animal Husbandry 

SVPUAT, Meerut 



 

 August, 2021/ Issue-16/Page | 110 

Repeatability (r)=bxy= 
COV (XY)

Var (x)
 

                                                     

2. Inter Class Correlation method 

This method is also used when only two records 

are available on each animal. Considering x and y 

as two records taken at different times on each 

individuals, the repeatability (r) can be estimated 

simply as correlation coefficient between x and y 

as. 

 

r= 
Cov.(xy)

√Var (x).Var (y)
 

3. Intra Class Correlation 

Most often more than two records per animal are 

available. Then repeatability is the intra class 

correlation between animals which estimate the 

proportion of the total variance among observations 

caused by permanent differences among animal 

(genetic i.e VG + Permanent environmental 

differences i.e VE(P)) 

  

Statistical model:- 

                                 Yijk = µ + Bi +Lj+ Eijk 

Where, 

Yij  =  k
th  observation on ith animal in jth lactation 

or year, µ =  population mean, Bi = effect of  ith  

animals, Lj = effect of jth  lactation and eij = error 

among records of the same animals. 

4. Repeatability of differences  

The repeatability can also be approximated by 

regressing the difference in future performance on 

the difference in previous performance. On the basis 

of the future records, the difference represent real or 

repeatable differences among animals. 

 

Repeatability= 
Difference in second lactation

Difference in first lactation
 

 

Importance and uses of Repeatability 

 The repeatability is the upper limit of heritability 

in broad sense and in narrow sense. Because 

repeatability includes all types of genetic plus 

permanent environmental influence (e.g. teat 

damage in early age of productive life) which 

contribute to the real differences. 

 The estimate of repeatability may be used in 

selection of animal for future performance. 

Improvement in overall future performance of 

the herd is effective when the repeatability 

estimate for a trail is high. 

 Repeatability is used for prediction of future 

performance of an animal on the basis of 

previous records. 

 Repeatability is used to estimate the Most 

Probable Producing Ability (M.P.P.A.). 

 

*****
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he silkworm 

diseases are 

caused by 

protozoans, 

bacteria, virus and 

fungal pathogens. 

Among protozoan 

diseases pebrine is 

a chronic and 

dangerious disease 

caused by Nosema 

bombycis. The 

disease is 

transmitted through 

egg from one generation to the other. Dead worms, 

infected worms and bed form major source of 

infection. The disease shows symptoms in all life 

stages of silkworm. Eggs are laid in lumps with less 

adhesive. Larvae become sluggish, show retarded 

growth, loose appetite, moult irregularly, show 

pepper like spots on the skin. The infected pupae are 

flabby and swollen with lusterless. Moths show 

clubbed wings, discolouration of scales, falling of 

scales, and delay in emergence. Bacterial diseases 

(Flacherie) are septicemia, bacterial diseases of 

digestive tract.In septicemia the bacteria multiply in 

the haemolymph of larva, pupa, and adult. The 

nuclear polyhedrosis is caused by Borrelina 

bombycis.  

Introduction 

Silkworms are not exceptional to diseases 

and pets. It is therefore very essential to take certain 

precautions so as not to allow their outbreak. At the 

same time it is desirable to find out effective 

measures to cure the silkworms once they get 

affected. But under measures to cure the silkworms 

do not get diseases. The income in sericulture 

depends on the disease and pest control. In general 

emphasis should be made on improving the 

silkworm strain on the aspects of health, along with 

excellent characters of silk. Usually polyvoltine 

strains are healthy but cocoon quality is often poor. 

It can be considered by attempting efforts to 

increase the cocoon weight and yield. Presently 

bivoltine and multivoltine strains are better 

employed in sericulture. The outbreak of silkworm 

disease is most closely related to the state of health 

of the silkworm. However, depending on the strain, 

the resistance varies to certain diseases. Only a few 

strains exhibit a strong relationship between disease 

and health but not others. Thus it is desirable to have 

overall healthy silkworm. 

Diseases of Silkworms 

S. 

No. 

Name of the 

diseases 

Causal organism 

1. Pebrine 

(Sporozoan) 

Nosema bombycis 

2. Flacherie 

(Bacteria) 

Streptococcus spp. 

3. Muscardine 

(Fungus) 

Beauveria bassiana, 

Spicaria prasina and 

Aspergillus spp. 

4. Grasserie (Virus) NPV 

LIST OF enemies OF silkworms 

S.N. Name of Enemies Stages of Attack 

1. Uzi fly (Exorista 

bombycis) 

Caterpillar & 

cocoons 

2. Dermestid beetle 

(Dermestis ater)  

Cocoons  

3. Apanteles 

(Apanteles stantoni)  

Caterpillar  

4. Wasps, Red ants & 

other pests  

Caterpillar  

Pebrine disease 

 Pebrine disease of the silkworm, caused by 

Nosema bombycis. 

 Pepper like spots on larvae are major symptoms. 

 Skin becomes rubbery and dull in appearance. 

T 
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 Highly infected larvae fail to pupate. 

Management 

 Mother moth examination. 

 Use of disease free seed (eggs). 

 Use of formalin 3% with 5 per cent bleaching 

powder to sterilize rearing baskets. 

 Use of bleaching powder 4-5 % is also effective. 

 Allowing a non-rearing period between two 

rearings. 

 Destruction of Pebrine infected larvae by 

burning. 

Flacherie 

 Flacherie is a disease of silkworms, caused by 

poor nutrition or eating mulberry leaves 

contaminated with Streptococcus sp., 

Staphylococcus sp., Bacillus thuringiensis and 

Serratia marcescence. 

 Infected larvae turns black and die. 

 Larvae emits foul smell. 

 Skin become flaccid.  

Management 

 Feed with quality mulberry leaves. 

 Rear under recommended optimum temperature 

and humidity. 

 Disinfection of silkworm rearing house, 

appliances and surroundings should be done. 

 Dust the bed disinfectant, Vijetha (or) Resham 

Keet Oushadh after each moult of larvae. 

 Spray 1% of extract of Psoralea coryleifolia on 

mulberry leaves and feed to worms once during 

third instars. 

 Procure silkworm eggs produced from healthy 

parent moths. 

Muscardine 

 Muscadine is caused by Aspergillus sp., 

Beauveria bassiana and Spicaria prasina. 

 Mycelium is common on young age silkworms 

and the infected larvae will be flaccid and die. 

 Dark green or rusty brown mycelia clusters are 

seen on the body of dead larvae. 

 Infected larvae turn into pink colour. 

 Body becomes hard, mummified larvae found. 

Management 

 Sundry of the rearing appliances. 

 Disinfect the rearing room and utensils with 5 

per cent bleaching powder. 

 Avoid low temperature and high humidity in the 

rearing room. 

 Keep the rearing bed clean and dry. 

 Apply Dithane M45 (3 kg/100 dfls) / Vijetha 

supplement as disinfectant on the larvae. 

 Disinfect rearing rooms and trays with 4 per cent 

pentachlorophenol to control Aspergillosis. 

Grasserie 

 Causative agent is NPV. 

 Larvae produce milky white fluid (Tragor, 

2013). 

 The skin of infected larvae becomes shiny black, 

larvae fails to molt. 

 Colour of the body becomes dark black. 

 The infected larvae move restlessly in the 

rearing bed/ along with the rim of the tray. 

 Infected larval body ruptures easily and turbid 

white hemolymph oozes out. 

Management 

 Disinfection of rearing house. 

 Conduct an optional disinfection with 0.3% lime 

solution. 

 Maintain hygiene. 

 Collect the diseased larvae and ensure its proper 

disposal. 

 Maintain optimum temperature and humidity in 

the rearing house. 

 Feed quality mulberry leaf and avoid 

overcrowding. 

 Apply recommended bed disinfectant as per 

schedule and quantity. 
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Uzi fly 

 The Uzi fly, Exorista bombycis is a serious 

endo-larval parasitoid of the silkworm. 

 Typical symptoms includes presence of eggs 

or black scar on the silkworm body and 

maggot emergence hole at the tip of the 

cocoon. 

 If the Uzi fly infests at last instar, the 

maggots come out after cocoon formation by 

making a circular hole. 

Management 

 Exclusion Method. 

 Mechanical Control by Using Uzi tra. 

 Biological Control by Nesolynx thymus. 

Dermestid beetles 

 Dermestid beetles, Dermestis ater is known 

to attack on cocoons in cocoon storage 

rooms. 

 The beetles migrate from cocoon storage 

room to grainage and attack on green 

cocoons and moths. 

 The adult beetle is about 7 to 9 millimeters 

long. 

Management 

 Store cocoons in Deltamethrin treated bag. 

 Dusting of bleaching powder all around the 

inner wall of rearing room to prevent the 

entry of grubs. 

Wasps, Red ants & other pests 

 Wasp and many birds attack on early stage 

worms and consume them as food. 

 The red ant is also a serious pest, it attack on 

1st stage silkworms. 

 Wasps can be controlled by covering 

silkworm rearing by nylon nets and 

destroying wasps hives. 

 Red ant can be controlled by burning down 

their nest well before the rearing.  

 

Conclusion 

In spite of its appearance, silkworm takes 

after human in lots of ways such as analogous 

tissues or organs, similar sensitivities to pathogens 

and comparable effects of drugs and it is low in cost, 

in a little conflict with ethical problem and in no 

danger of biohazard. 

 

*****
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What is Speed Breeding? 

A technique which involves extending 

photoperiod and controlled growing conditions such 

as temperature, soil media, spacing etc. in 

glasshouses, enabling rapid generation 

advancement by shortening the breeding cycle. 

 Inspired by NASA aiming to grow wheat and 

food crops in Space. 

 Started from University of Queensland, John 

Innes Centre and University of Sydney in 

Australia by Dr. Lee Hickey and co- workers in 

wheat and peanut. 

 

Speed Breeding Setup:- 

 Light : PAR region (400-700 nm), ambient 

lighting with LED.  

 Photoperiod : 22 hours with 2 hours of 

darkness. 

 Temperature : 22˚C/ 17˚C for 22 hours 

light and 2 hours dark. 

 Humidity : Ideally 60-70%. 

 

Equipment setup:- (Benchtop growth cabinet) 

 Hardware. 

 Cabinet structure.  

 Lighting system.  

 Temperature and humidity system.  

 Software installation and setup. 

 

  Procedure:- 

 Preparing seed for sowing. 

 Monitoring key growth stages, parameters 

and phenotyping. 

 Seed harvesting.  

 Monitoring energy use. 

Opportunity:- 

 Speed Breeding Genomic Selection. 

 Accelerate transgenic. 

 Opportunity to combine it with CRISPR-

Cas9 genome editing technique. 

 Plant phenotyping for traits: flowering time, 

plant height, disease resistance, pod 

shattering etc. 

Challenges & Limitations:- 

SPEED 

BREEDING 

Ashok Kumar and Ashish Sheera 
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 Different responses of different plant species 

when exposed to extended photoperiod.  

 Early harvest of immature seed interfere 

with phenotyping of some seed traits.   

 Initial investment is high.  

 No universal protocol due to diverse 

response of plant species to photoperiod. 

Implications in Crop Improvement:- 

 Six generations per year for spring wheat 

(Triticum aestivum), durum wheat (T. 

durum), barley (Hordeum vulgare), 

chickpea (Cicer arietinum) and pea (Pisum 

sativum).  

 Commercial peanut breeding program   

 Multiple disease resistance in barley 

(Hordeum vulgare).  

 Multiple quantitative traits in durum wheat 

(T. durum).  

 Physiological traits viz. awn morphology, 

flowering time, plant height etc. 

 Mutant transformation i.e. waxy less mutant 

in barley. 

Conclusion 

Accelerated Breeding can contribute to 

hasten the plant growth to accelerate research and 

development by reducing breeding cycles. 

Moreover, SB as a platform can combine with 

several other technologies to get the end result 

faster. With the success in SB particularly in wheat 

crop, India can also initiate such facilities for quick 

development of new varieties. 

 

***** 
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