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From the Editor`s Desk_
The January issue of the magazine is being presented to all
intellectual readers of the Times of Agriculture e-Magazine for
the reading of all of you with infinite greetings of New Year 2021.
As we are aware that India is always the leader in livestock.
Livestock has its own unique importance for the progressive
development of agriculture. Without the livestock, the courtyard of
the agricultural world seems to be deserted. According to the 19th
livestock census 2019, the total livestock population in India is
535 million of which the number of milch animals is 125 million
and is also on the front line in milk production which is the first on
the global table. Livestock has 5% contribution in total GDP of
India which is making significant contribution in agricultural
GDP (25%).
In this issue of Times of Agriculture the information has been
shared in detailed about milk production, consumption and major
players in dairy sector.
Once again Happy New Year to all of you.
“Dairy for Strong Body & for Strong Mind”

(Devaraj Singh)
Editor-In-Chief
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Lakshadweep declared 100%
Organic

The Union Territory of Lakshadweep has been declared as Organic
Agricultural Area by the Ministry of Agriculture and Farmer’s
welfare. The UT is second after Sikkim to achieve the status of 100%
organic region. It is first in the Union Territories of India to achieve
the status.
The entire 32 sq km area of the UT has been certified as organic under
the Union Government’s Paramparagat Krishi Vikas Yojana (organic
farming improvement programme).
Lakshadweep has been separated from the main stream India
geographically.
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Karnataka Land Reforms
(Amendment) Bill, 2020

The Karnataka State Legislative Council recently passed the Land
Reforms (Amendment) Bill 2020.
The 2020 amendment bill seeks to amend the Karnataka Land reforms
Act of 1961. The 1961 Act brought in restrictions on ownership of
agricultural lands in the state.
The amendment removes 3 sections of the Act to allow ownership
of farmlands by non-agriculturists. It also removed the income barrier
for purchasing farmland i.e. the provision that only people with income
of less than 25 lakh INR per annum.
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Kisan Kalyan Mission of Uttar
Pradesh

The Uttar Pradesh Government is to launch Kisan Kalyan mission.
The Kisan Kalyan mission aims to double the farmer income covering
all the Assembly constituencies of the state of Uttar Pradesh. This is to
be achieved through campaigns that create awareness among farmers
on how to reduce agricultural caused by using fertilizers in a balanced
manner.
The mission will also encourage farmers to time their cultivation of
crops according to the demand of the market.
The mission aims to create Agricultural Diversification. The mission
will also distribute Kisan credit cards.
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ICAR won the King Bhumibol
World Soil Day Award 2020

The King Bhumibol World Soil Day Award was conferred to the Indian
Council of Agricultural Research (ICAR) for its commitment to raising
awareness of the importance of healthy soils.
Particularly during last year's World Soil Day celebration, which
addressed soil erosion under the motto "Stop soil erosion, save our
future".
Her Royal Highness, Princess Maha Chakri Sirindhorn of Thailand,
will give the award. The ceremony will take place in Bangkok in
January 2021 where the Princess will officially offer the prize to ICAR,
India.
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Government Lifts Ban on Onion
Export

The central government on Monday removed the ban on the export of
all varieties of onions with effect from January 1, 2021.
Earlier, the Centre had imposed a ban on the export of onions on
September 14, 2020. The central government hereby makes an
amendment in the September 14 notification amending the export
policy of onion."Onions, including Bangalore Rose onions and
Krishnapuram onions, have been allowed for export from January 1,
2021.
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A plant-based sensor to monitor
Arsenic levels in the soil

MIT scientists have developed a plant nano-bionic optical sensor to
detect and monitor toxic heavy metal arsenic in real-time.
The sensor can benefit from old techniques of measuring arsenic in the
environment. Arsenic is a natural component of the earth’s crust and
is widely distributed throughout the air, water, and land environment.
It is highly toxic in its inorganic form.
According to scientists, this newly engineered sensor will play a vital
role in environmental monitoring and agricultural applications to
safeguard food safety.
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Banarasi paan, Mango (Langra) to
get GI tag

The famous Banarasi paan, Banarasi Langra (mango variety),
Barabanki handlooms and several other exclusive products of Uttar
Pradesh will get the prestigious Geographical Identification (GI)
certification, which will provide them legal protection and give impetus
to their exports.
The list of prospective goods includes Banarasi paan, Banarasi Langra,
Adamchini rice, Ram Nagar baigan (brinjal), Barabanki handloom,
Muzaffarnagar gud (jaggery), Agra leather footwear, Baghpat
handloom, Jalaun handmade paper and Jailsar Ghati ghunghroo.
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GOA Aims to Self-sufficient State in
Agriculture

The Goa government is focusing on promoting an Integrated Farming
System (IFS) for achieving the goal of doubling farmers’ income by
2022 so also to make the State self-sufficient in agriculture produce.

The Government has also laid emphasis on branding and marketing the
Goa’s local produce like rice, under its own brand. The Indian Council
of Agriculture Research (ICAR) has prepared a road map for agriculture
sector with the focus being on improving the agriculture produce;
moving to a self-reliant system, branding Goa products and
doubling the farmers’ income by 2022.
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The Rashtriya Kamdhenu Aayog (RKA), a
government body set up for cow welfare

The Rashtriya Kamdhenu Aayog (RKA), a government body set up
for cow welfare, will hold an online exam on ‘Gau Vigyan’ (cow
Science) on 25 February.

It's a test on desi cow science by the desi’s, for the desi and videsi’s
age and religion no bar.
“A cow is full of science that needs to be explored," said RKA
Chairman Vallabhbhai Kathiria recently. No fee will be charged for
this examination so come one, come all and show your love for cows
because we all know that "gaaye humari mata hai parr kya humein
unka science aata hai?"

January, 2021/ Issue-9 /Page |16

UN’s FAO Named 4 Asian Tea
Cultivation Sites as GIAHS

The name of the Asian Tea Cultivation Sites added under GIAHS:
(1) Pu’er Traditional Tea Agrosystem (China)
(2) Traditional Tree Grass system (Japan)
(3) Fuzhou Jasmine tea site (China)
(4) Traditional Hadong Tea Agrosystem (South Korea).
The Globally Important Agricultural Heritage Systems (GIAHS) was
started by FAO in 2022 which identifies and conserves the importance
and value of traditionally important agricultural systems all over the
world.
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India's first Pollinator Park opens in
Uttarakhand's Haldwani

In a bid to conserve pollinators, India's first 'Pollinator Park' opened
in Uttarakhand's Haldwani (Nanital district) on 29 December 2020
and is spread over 4 acres of land.
Uttarakhand Forest Department dedicated the newly built Pollinator
Park to the Public. The Pollinator Park was inaugurated by
lepidopterist Peter Smetacek. He is the founder of Butterfly
Research Centre, Bhimtal. Speaking on the occasion, Peter Smetacek
stated that the initiative is one of its kind in India and will help in
generating awareness among the public on how important pollination
and pollinators are. He further stated that without these species, life on
earth will come to an end.
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IISER scientists identify the gene that
greens plants

Researchers at the Indian Institute of Science Education and
Research (IISER) have identified a gene that facilitates in the greening
of plants by playing a crucial role in regulating the levels of
protochlorophyllide an intermediate in the biosynthesis of the green
pigment chlorophyll.
IISER scientists have identified the gene ‘BBX11’ and their study was
recently published in the prestigious British journal New Phytologist.
In order to facilitate quick synthesis of chlorophyll, plants make a
precursor of chlorophyll called ‘protochlorophyllide’ in the dark,
which glows red when blue light is shone on the plant.
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Karnataka unveils portal for farmers

The Karnataka government has unveiled the Farmer Registration and
Unified beneficiary Information System (FRUITS), an e-governance
portal, to create a repository of farmland information and farm loan
details on a single platform.
All farmers will be registered and given an identification number on the
portal. Using this number, banks and other lending institutions can
access the land details of farmers as well as details of their existing
borrowings and take a quick decision on lending.
Canara Bank has agreed to run FRUITS on a pilot basis, according to
an official statement.
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Dairy: An Emerging Sector
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Adarsh Tiwari

n the last 3 decades world milk production has increased from 525 MT
in 1987 to 827.88 MT in 2017. India ranks first from the last 22 years
among the world’s top milk producing nations. Milk production during
1950-51 was 17MT, has increased to 187MT in 2018-19. The per capita
availability of milk has also increased from 130 gm per day (1951) to 394 gm
per day in 2018. If we compare it with world total consumption then the
average consumption is 295 gm per day in 2018. The figure shows sustained
growth in terms of milk availability and their byproducts for our increasing
population.

I
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World top 10 milk producing countries (2018)

Source-FAO

India has 21% of global share in milk production and one of the fastest growing
nations in dairy sector followed by USA. The global CAGR for the industry is 1.6%
whereas for India it is 4.5%.

Structure of Indian Dairy sector

The industry is unorganized due to large number of small players, organized sector
accounts for only 20% of the total milk produced. About 50% is consumed in form of milk
and rest 50% is distributed in form of milk powder, ghee, butter, cheese, yogurt, etc.
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India’s Production and consumption

In FY19, milk production stood at 188 million Tonnes, registering a largely stable yo-y growth of about 6.5% vis-à-vis a growth of about 6.6% witnessed during the previous
year. Milk production has witnessed a steady growth in the country registering a CAGR
of about 5.5% between FY10 and FY19. However, the production recorded a higher
CAGR of 6.4% between FY16 and FY19 led by increased consumption of dairy products
in the country. Also, the per capita availability of milk in the country registered a CAGR
of about 4.2% between FY10 and FY19 and a CAGR of about 5.2% between FY16 and
FY19. Per capita availability increased from 273 grams per day in FY10 to 394 grams per
day in FY19.

Consumption Trends
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1
India is the largest consumer of dairy products;
India consumes almost 100% of its own milk
production.

2

From the figure we can see that per capita milk
consumption in India is 97ltr/year, whereas in USA,
Europe, Russia, Brazil it is much higher than India,
but due to its high population the per capita
consumption is low.

India’s per capita milk consumption is clocking 3.1% CAGR at 3x global average of 0.9%
CAGR, where per capita consumption is already high and hence stagnating. India’s
vegetarian growing population is the one of the key driver for the dairy industry, but
unfortunately the consumption of animal based protein is very low here. Now if we see
India’s consumption of animal based protein then it is less than 15gm a day, but gradually
it is expected to increase.
India’s per capita milk consumption is clocking 3.1% CAGR at 3x global average
of 0.9% CAGR, where per capita consumption is already high and hence stagnating. India’s
vegetarian growing population is the one of the key driver for the dairy industry, but
unfortunately the consumption of animal based protein is very low here. Now if we see
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India’s consumption of animal based protein then it is less than 15gm a day, but gradually
it is expected to increase.

India has seen dramatic shift towards VADP (value added products) such as cheese,
yoghurt, UHT (ultra-heat treatment) milk, flavored milk, and whey in India is one of the most
important trends in dairy consumption From the above figure we can see that the total share
for VADP is 34% and the total share for commodity products (Liquid milk, milk powder) is
66%, but if we see the growth rate than the growth rate for Traditional VADP and Emerging
VADP is higher than Commodity products. So basically we consume more of raw milk rather
than consuming Traditional and Emerging VADP, this is also because low competition in
the industry but gradually the demand is increasing hence we need more companies which
can process raw milk and fulfill the demand of traditional & Emerging VADP.
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Dairy Products Can be categorized in Three Parts

Increasing preference for VADP (value added products) in India is one of the most
important trends in dairy consumption From the above figure we can see that the total share
for VADP is 34% and the total share for commodity products (Liquid milk, milk powder)
is 66%, but if we see the growth rate than the growth rate for Traditional VADP and
Emerging VADP is higher than Commodity products. So basically we consume more of
raw milk rather than consuming Traditional and Emerging VADP, this is also because low
competition in the industry but gradually the demand is increasing hence we need more
companies which can process raw milk and fulfill the demand of traditional & Emerging
VADP.

Production of milk product
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Dairy sector contribution in GDP
Milk has highest value in Indian agri and food sector, more than combined value of
wheat and rice. Milk contributes close to the 1/3rd of gross income of rural households. The
livestock sector contributes to 5% of India’s GDP and the dairy sector comprises majority
of share. Milk contributes more than 60 per cent of the total livestock production and
accounts for nearly 67.69 per cent of the value of the output of the livestock sector’s
contribution to the national GDP.

Dairy player and their procurement

Parag, Hatsun and Amul are ahead with 9‐ 14% procurement CAGR in past 4-5
years, Heritage has set itself a stiff target of more than doubling its procurement to
2.8mn liters/day by FY22.
*******
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URBAN
HORTICULTURE:

Anandhi Selvarasu
Assistant Professor

SUSTAINABILITY FOR
THE FUTURE

Faculty of Agricultural Sciences
SRM Institute of Science and Technology (SRMIST)
Kattankulathur, Chengalpattu District
Tamil Nadu

”

Urban horticulture is defined as plant production activities that are conducted
in a city or suburb that produce horticultural plants that are wholly or partially
edible, economically viable and has the potential to reduce CO2 emissions.

Introduction

”

The term ‘urban horticulture’ implies a paradox, the contrast of an urban environment
devoted to industry and commerce with the tranquility of a garden. Urban horticulture is
defined as plant production activities that are conducted in a city or suburb that produce
horticultural plants that are wholly or partially edible, economically viable and has the
potential to reduce CO2 emissions.
However, in every great civilization the pleasures and sustaining powers of the garden
have extended into the public domain to the benefit of its citizens and to civilized life. In the
late 19th and 20th centuries the healing powers of green landscape were increasingly
recognized. By the late 20th century the value of landscape in anchoring people in time and

January, 2021/ Issue-9 /Page |35

place and in developing a sense of community also became apparent. In 2009, therefore,
urban horticulture encompasses at least seven inter-related aspects: a revival in exciting
public horticulture from elaborate bedding schemes to wildflower meadows; the convergence
of horticulture and applied ecology in the creation of new public landscapes; awareness of
‘ecosystem services’ aspect of green space for flood control, environmental amelioration and
biodiversity; benefits to human health; the use of ‘gardening’ as a catalyst for social cohesion;
environmental education to give children a sound understanding of their place in nature;
appreciation of the economic benefits of green space rather than the traditional focus on its
costs. There are six key factors which will shape urban horticulture in the 21 st century and
which will determine its contribution to civilized life: climate change; decreasing oil supplies;
population growth; the countervailing attractions of town and country; social order or
disorder; global finance.
The surge in world population from 2 to 7 billion during the past 70 years, and
especially a well-documented rural-to-urban migration, have profoundly influenced both the
practicality of traditional peri-urban horticulture and the numbers of the urban poor. To
enhance sustainability, urban horticulture has to be integrated into the urban planning process
and supported through policies. However, future food production should not be “local at any
price,” but rather committed to increase sustainability.
India initiatives for urban and peri-urban horticulture
In India people living in urban area will be more than 40 % by 2030 and shall be more
than 65 % by 2050. In this context, horticulture in urban and peri-urban area becomes vital to
address the need of fruits, vegetable, flowers, tubers and medicinal and aromatic
plants. Recognizing the needs for fresh fruits and vegetables, a schemes of Government of
India has been launched for peri-urban vegetable production.
Working groups on horticulture for 12th Plan, constituted by Planning Commission,
deliberated the in sub-group on urban and peri-urban horticulture, and has advocated focused
attention, not only for fruits and vegetables production, but for environmental services, and
also for health care. A National Dialogue organized jointly by National Horticulture Board
(NHB) and Indian Institute of Horticultural Research (IIHR) also discussed urban and periurban horticulture and advocated for zero land utilization, interior and exterior landscaping,
and vertical garden, terrace cultivation of fruits and vegetables and mushroom culture.
Considering the necessity and urgency, and developing a policy framework to encourage all
the stakeholders for urban and peri-urban agriculture, national dialogue was organized by
National Academy of Agricultural Sciences (NAAS) on 14th April 2012 at NASC Complex,
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under the chairmanship of Dr. H.P. Singh, then the DDG (Hort), ICAR, which has developed
a policy paper which identifies issues and provides recommendations.

Scope of urban horticulture for urban families
It acts as a recreational area, reduces pollution, and enables us to get pure air. Practicing
urban horticulture is also a leisure time activity. It provides more employment opportunities
and can get our fresh fruits and vegetables. In addition, it also gives a beautiful view of our
home. Furthermore, urban horticulture also ensures the inexpensive, regular and handy
supply of fresh vegetables which are basic to nutrition. Urban horticulture can also be done
on a commercial scale. It can be practiced year-round with a different selection of crops at
different seasons. It also allows the usage of recycled vegetable and fruit wastes, recycled
water and homemade compost and vermicompost.
Urban horticulture could have the following benefits
 Provide access to fresh, nutritious, organic produce and increase the urban poor’s access
to food.
 Provide vulnerable groups (especially women) with food, income and a focus for shared
enterprise.
 Encourage citizens to engage positively and proactively with civic issues and allows
young people to channel their energy constructively.
 Keep the environment clean and consequently reduce health hazards.
 Lower temperature and reduce the need to transport produce, thereby saving fuel and
lowering CO2 emissions.
 Provide a lab for innovative approaches to urban development by showcasing good
governance in action.
Factors involved in urban horticulture
1. People
Generally, many school children, teachers, and women at home are likely interested in
growing crops around their home. Women are considered very high in growing their crops
for family purposes when compared to men.
2. Location
The urban horticulture can be done in rooftops, terrace, and balcony and backyard. Many
means of vertical gardening is more flourishing due to the lack of space in crowded cities. In
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the case of vertical gardening, many ornamental flowers and shrubs are grown for attractive
purposes. Rooftops can be also used for the installation of greenhouses which has a great
scope.
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3. Crops
Different vegetables like brinjal, tomato, bhendi, gourds and greens like spinach,
amaranthus, coriander, mint are grown. Various flowers like rose, jasmine, and
chrysanthemum, medicinal plants like tulsi, neem, and periwinkle are grown. Apart from this,
various ornamentals and aromatic plants are also grown for decorative purposes.
4. Market
Generally crops grown are used for consumptive purposes of the family and with a
surplus is sold in nearby markets. It is also sold in local shops, or intermediaries or
supermarkets.
Sustainable urban horticulture includes
i. Social sustainability– maximize the personal connection to nature and the enjoyment
of gardens and plants.
ii. Ecological sustainability and stewardship– minimize the ecological footprint of the
garden and maximize the relevance of gardens and green spaces to promote natural
biodiversity.
iii. Micro-economic sustainability– add to aesthetic and property values through
innovative landscape design.
Types of urban horticulture
1. Terrace Gardening: Also called a roof garden, involves the cultivation of vegetables,
fruits or flowers on the balcony or roof of buildings, or terrace. It serves the purpose of
providing architectural enhancement, temperature control, healthy atmosphere,
recreational opportunities.
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2. Vegetable Gardening: It is the process of growing vegetables in the backyard and
available space. It is also called a vegetable patch or vegetable plot. It is a small scale idea of
vegetable growing for family purposes.
3. Balcony gardening: It means growing ornamental flowers, herbs in the balcony of
home and it’s a leisure time activity.
4. Container gardening: It is generally practiced when there is no sufficient space for direct
growing of crops. Also called pot gardening and generally, the plants are grown in earthen
pot or baskets.
5. Vertical farms: This involves potentially farming upwards to reduce the agricultural land
footprint. Green walls can be used as a method for vertical farms as it also uses minimal
space and is practiced on the sides of vertical walls.
6. Organic farming: It means the process of growing organic fruits and vegetables in
available space for household purposes. It is also the process of growing crops with the
use of organic components like farmyard manure, compost and vegetable wastes.
7. Tactical Gardens/ Guerrilla Gardening: This involves using the limited space available
to practice agriculture without having to incur hefty expenses. For instance, an urban
dweller could easily make a keyhole garden to cover a space that was intended for car
parking in the street. This puts to good use land that could have potentially have gone to
waste and instead creates an activity that can be done for leisure or to make more food.
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8. Community Gardens: It means the process of growing fruits and vegetables or
other ornamental plants grown for the attractive purpose in the form of communities
where the single piece of land is gardened collectively in the urban area.
9. Street landscaping: This is the landscaping of streets for different uses such as
community gardens, which are tended to by the people in the neighborhood. They
not only make the streets look beautiful but also purifies the air creating a clean
environment. Since they are primarily located along the street, their added
advantage is their capability of reducing urban storm water runoff.
10. Forest gardening: It pertains to the practice of having gardens grown within an
urban forest. Forest gardening is achieved by having different crops, vegetables, and
fruits grown within urban settings. Forests usually create an environment that is
favorable for crop development and for this reason, they help in ensuring that forests
are protected and can make deforestation a nonfactor in the urban settings. Forest
gardening can also be part of afforestation efforts, which encourages the planting of
trees as a step towards the fight against global warming in urban areas.

******
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COMPUTER AND SOFTWARE IN MODERN
AGRICULTURE

“

Agriculture has greatly influenced by
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With this technology, we can identify the solutions or controlling them to survive
in drought conditions.
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“

Introduction
Agriculture is the backbone of Indian economy, contributes around 16% to the total
GDP. There is a huge potential, and the need to induct new and innovative technologies
involving computers and related fields in the entire agriculture value chain. Agriculture has
greatly influenced by computer and IT. Information Technology is rapidly becoming more
and more visible in society and agriculture. To participate and make informed decisions in
the agricultural industry a person must have ability to gather, process, and manipulate data.
There are many ways in which Information Technology can be used to exchange the
information rather effectively through communication like in email, helps in education,
health services, Agriculture and Irrigation, online trading, community services etc., expert
systems which helps in determining marketing alternatives and optimal strategies for
producers, integrated crop management systems for different crops. The different
Information Technologies like Expert System in Decision Support System and Remote
Sensing have brought revolution in world agriculture and farming system. With this
technology, we can identify the solutions or controlling them to survive in drought
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conditions. Technology aspects plays key role in agriculture industry i.e. Advanced
Machinery, Advance Technology and Geographical Information System (GIS), Weather
Forecasting, Seed and Soil Testing laboratories, Market Prices, E-yard placements &
Smartphone mobile apps on Agriculture.
From computerized milk collection and seed estimators to weather predictions and
automated farmland assessment, computers have revolutionized farming practices.
Technological advances have brought about drastic changes in farming and animal
husbandry resulting in a tremendous increase in production capacity. The most common use
of computers has been in replacing human effort and intervention in traditional farming
machinery and other equipment. In addition, even the support functions for farming such as
delivery of machinery, fertilizers and production of raw products have been successfully
automated.
Applications of computing technologies in agriculture
Agriculture is not just about crop production or livestock farming and associated
activities. The challenges brought forth by ecological factors affecting the environment need
to be a major consideration for any kind of farming activity. Farmers need to preempt
environmental impact due to climate change and this is where modern technology comes to
the rescue.

Sustainable Support
Enhance Production
Efficiency

Productive-Profitable
Farming

Enhance its Ecological
Services
Production,
Processing,
Storage, Packaging
and Transport

Computer and IT in
Agriculture

Resilient to Climate
Change

Improve Inputs Use
Reduce Food Wastage

Conserve the Resource Base

Reduce Pollution and
Carbon Footprint

Retail Distribution, and
Consumption
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 Geographic Information Systems (GIS)
This interactive system provide information based on a variety of factors such as soil
conditions, drainage and slope conditions, soil pH and nutrient status, etc.
 Precision agriculture
Precision agriculture provides farmers with control by predicting vital information
through GIS and remote sensing including fertilizer application and problems with drainage,
insects, and weeds.
 Global Positioning System (GPS)
Global Positioning System (GPS) based technologies help to monitor irrigation, field
mapping, soil sampling, tractor guidance and crop scouting.
 Autonomous Farm Equipment and Tractors
Automated farm equipment scores over human controlled equipment in terms of
consistency and reliability. Engine and machine functions such as transmission and
hydraulic power output are controlled using microchips built into the equipment. Guidance
technology is already being widely used in self-propelled equipment to aid crop seeding and
fertilizer application. Automated feeding systems, computerized milk collection and
milking machines have been around since the late 20th century, resulting in better economic
yield for the dairy industry as well as livestock production.
 Farm Software
With regard to livestock farming, ready-made computer applications are available to
track animals, storing and evaluating information such as age, health records, milk
production, offspring productivity, and reproductive cycle status. This is often called herd
recording. Similarly, most farm accounting software and other computer applications in
agriculture provide services for record keeping, simulation of prediction-based models
using that data, and revenue and productivity estimation.
 Climate change prediction and disaster warning
Location-specific micro weather forecasting, satellite imagery for assessment crop
performance, and determining the extent of damage by drought, floods and storms for crop
insurance purpose, forecasting of destructive insect pest movement across regions.
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 Forecasting crop yields and production in different countries
Managing food supplies, food trade and food aid across countries and regions.
 Processing and quality control technologies
Efficient storage and quality control; product traceability; smart and eco-efficient
packaging; farm-to-consumer distribution and retail; e-groceries; food safety and nutrition
quality management.
 Market intelligence and price fluctuations
Monitoring near and distant markets and commodity prices for farmers to plan in
advance.
 Reducing food loss and wastage
Monitoring the wastes and designing waste reduction strategies, Conversion of food
and agricultural wastes into new resources like bio-energy, water, organic fertilizers, and
other valuable bio-materials.
Internet forums, social networking and online knowledge bases
 There are several forums and social networking sites on the Internet where farmers can
connect with other farmers and farming experts and exchange know-how.
 In addition, there are several learning repositories that provide information on a wide
variety of agricultural topics.
 These avenues serve to reduce the rural digital divide, influence public policies, foster
partnerships and connect all stakeholders across the agricultural value chain.
 For instance, a farmer can easily seek out and connect with an agricultural entrepreneur
and begin the exchange of ideas or business proposals. Information such as price review
for grain and livestock, pest information, real-time weather information in any part of
the world is literally available at one’s fingertips.

E-Agriculture
E-Agriculture is a global Community of Practice, where people from all over the
world exchange information, ideas, and resources related to the use of information and
communication technologies (ICT) for sustainable agriculture and rural development.
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Precision agriculture software
Precision Agriculture Software is a cloud-based tool that enables farmers to track,
manage and maximize crop yields and revenues while preserving resources. The farmers’
use these predictive analytics tools to forecast the expected yield size, crop wastes and
revenues. It helps the user to get data on the conditions of the crop, crop rotation guidance,
and soil management. Precision Agriculture Software is an essential tool that enables
farmers to monitor crop production to optimize yields and investments.
 Farm Works, SMS, MapShots, AgDNA, Sentera, AgroSense etc.
Farm Works

Real-time
insights

Inventory
management

Farm Works software is
Yield monitoring
PRECISION
designed for the modern livestock
AGRICULTURE
SOFTWARE
business that needs detailed
Labor
management
livestock management records. It is
flexible to handle multiple animal
Weather records
identifications while tracking treatments,
pedigrees, breeding, and animal movement.

Field
management

Collaboration

Traceability

SMS
SMS™ Basic is powerful desktop software that helps you to take data from the field
and turn into smart management decisions, using information gathered from planting
through harvest.
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AgDNA
AgDNA harnesses the power of cloud computing and wireless data transfer to deliver
automated agronomic insights directly from the farm equipment. Seeding, application and
yield data is spatially analyzed against soil, elevation, and imagery to deliver unparalleled
insights on every acre. AgDNA empowers farmers with the ability to make informed
decisions about their entire farming operation.
Sentera
Sentera is a leading designer and supplier of integrated remote sensing and IoT
solutions to the agriculture industry.
AgroSense
It is an easy-to-install, accurate and reliable solution to collect high-resolution data
such as soil moisture, leaf wetness, etc. and to identify needs for irrigation, application of
pesticides and other treatments.

CONSTRAINTS
The uses of computers in agriculture do have some real constraints:
 Lack of hardware and software infrastructure
 Lack of training and skills, and research priorities.
However, once these are overcome, the use of computers goes past automation and
software application. In fact, it could be instrumental in bridging the digital divide and
bringing prosperity to agriculturists not only in the developed countries, but also in other
developing and emerging economies around the world.
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Introduction

“

Today there are still many
diverse food systems throughout the
world, particularly in developing
countries. Indeed, most of the world’s
food is grown, collected and harvested
by over a billion small-scale producers,
pastoralists and artisanal fisher folk.
This food is primarily sold, processed,
resold and consumed locally. Such
localized food systems provide
foundation to people’s nutrition,
incomes, economies and culture
throughout the world.

“

…?

In recent years the world has seen a growing awareness of health and environmental
issues, and sustainability has become the keyword whenever discussing economic
development, in particular in relation to developing countries. It is a constantly growing
number of concerned consumers, mainly in the industrialized countries of Western Europe,
North America, Japan and Australia that are the cause of this development. The
international community is becoming more and more conscious of these issues, and
Government policies in industrialized as well as developing countries are increasingly
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formulated to encourage organic and other forms of sustainable agriculture through good
agricultural practices.
Food systems include not only the production of food but also processing,
distribution, access, use, recycling and waste. Today there are still many diverse food
systems throughout the world, particularly in developing countries. Indeed, most of the
world’s food is grown, collected and harvested by over a billion small-scale producers,
pastoralists and artisanal fisher folk. This food is primarily sold, processed, resold and
consumed locally, with many people deriving their incomes and livelihoods through work
and activities at different points of the food chain – from seed to plate.
Such localized food systems provide foundation to people’s nutrition, incomes,
economies and culture throughout the world. They start at the household level and expand
to neighbourhood, municipal and regional levels. Further localized food systems depend
on many different local organizations to coordinate food production, storage and
distribution, as well as people’s access to food. Moreover, the ecological and institutional
contexts in which diverse food systems are embedded also depend on the coordinated
activities of local organizations for their renewal and sustainability. But despite their
current role and future potential in meeting many of the Millennium Development Goals
(MDGs), locally determined food systems – and the local organizations that govern them
- are largely ignored, neglected or actively undermined in the planning process.
As participants in localized food systems, local communities actively influence key
ecosystem functions such as:
 The provision of food, water, timber and fibre.
 The regulation of climate, floods, disease, wastes and water quality.
 Ecological support functions like soil formation, biodiversity for resilience,
photosynthesis and nutrient cycling.
 The basis for culture through the provision of recreational, aesthetic and spiritual
benefits.
Developing countries are facing challenges of growing population, poor economic
growth, dwindling natural resources, stagnation in crop yields and severe weather shifts
and allied environmental issues which results in serious pressure on food production
systems. The forthcoming giant of trade liberalization is feared to further exacerbate the
situation, when there will be free trade of food and biological materials from developed
countries to such need driven countries. Any such flux might result in lax in quality and
quarantine standards, which would result in secondary issues like spread of epidemics and
introduction of alien biological materials. Already developing countries have very poor
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sanitary and phytosanitary measures for food production, processing and marketing.
Ineffective legislature and lax in enactment of the prevailing measures is also posing
serious challenge in coming time. The cost of production per unit is very high in developing
countries compared to developed countries. This does not allow the application of very
sophisticated and expensive SPS measures, which will result in price hike in domestic
produce and un-saleable product in international market. The developed countries have low
cost of production because of application of very sophisticated production systems and are
very easy for them to sell their produce at a very low price. Again in order to check this
inflow of food material and germplasm, the analytical labs at national level should be
equipped and must have trained manpower who can perform all SPS measures to ensure
that the quality standard are within the permissible limits and developing countries are not
used as dumping ground for un wanted material.
All countries maintain measures to ensure that food is safe for consumers, and to
prevent the spread of pests or diseases among animals and plants. These sanitary and
phytosanitary measures can take many forms, such as requiring products to come from a
disease-free area, inspection of products, specific treatment or processing of products,
setting of allowable maximum levels of pesticide residues or permitted use of only certain
additives in food. Sanitary (human and animal health) and phytosanitary (plant health)
measures apply to domestically produced food or local animal and plant diseases, as well
as to products coming from other countries.
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Food trends
The following food trends further reveal the potential for safe food markets:
 There is greater awareness of health issues among Indians that is driving purchases of
safe foods/organic foods.
 India is among the top 10 buyers of food with health supplements.
 More and more Indians feel that “health of their children” is one of the main reasons
for them buying organic food.

Fast Facts
Organic food –Safe Food- Star of Food Products
Food from plants that have been grown without the use of synthetic fertilizers or
pesticides; and animals that haven’t been given antibiotics, growth hormones and feed
additives. In more evolved markets, you get them everywhere: supermarkets, gourmet
shops, dairy shops, and snack bars etc., you even get certified organic chocolates, beer and
wine.
Sector-wise, how important is organic food in India?
It is estimated that around 50 per cent of India’s organic crop is exported, while just
1 per cent of the Indian population consumes this variety. The main reason is, of course,
the pricing, which is at least 25 per cent more. As the demand for organic food grows,
however, the increased volume will assure that prices fall.
Indian Organic Market- 2020
 India is among top 10 countries in agri-trade worldwide, and contributes 2.1% share in
global export of organic products.
 It is expected that post covid-19, consumers will emerge more health conscious than
ever and demand is expected to surge further.
 Many schemes are on offer by both state and central governments to convert more farms
into organic.
 Earlier only crops were accorded “Organic certification” which is now
available for livestock and seaweed etc.
*******
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Introduction

“

“

…?

Glycemic Index (GI) is a parameter that
measures how the food we eat impacts our
blood sugar level. It is a scale that ranks the
food items between 0 to 100 on the basis of the
extent to which they raise the blood sugar
level. Foods are classified into low, medium
and high GI foods based on their GI value.
There are a number of factors that affect the
GI value of a food including the type of sugar
it contains, the structure of the starch, how
refined the carbohydrate is, the nutrient
composition of the food, cooking methods
used and ripeness of the food. GI is a useful
tool for diabetic people for managing their
blood sugar levels and consumption of low GI
foods can also aid in weight loss.

The Glycemic index (GI) is a
tool to measure how individual
foods are expected to impact
blood sugar levels. The concept of GI was created in the early1980s by Dr. David Jenkins,
a Canadian professor. The rates at which different foods raise blood sugar levels are ranked
in comparison with the absorption of 50 grams of pure glucose. Pure glucose is used as a
reference food and has a GI value of 100.
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If the test food is assigned a value below 100, that food is expected to impact your
blood sugar less than glucose. If the test food is assigned a value over 100, that food is
expected to impact your blood sugar more than glucose.
Classification of GI of foods
LOW GI FOODS
55 or less

MEDIUM GI
FOODS
56-69

HIGH GI FOODS
70 or
higher

Measurement of GI of a Food
Following the international standard method, the GI value of a food is determined by
feeding 10 or more healthy people a portion of the food containing 50 grams of digestible
(available) carbohydrate and then measuring the effect on their blood glucose levels over
the next two hours.
For each person, the area under their two-hour blood glucose response (glucose AUC) for
this food is then measured.
On another occasion, the same 10 people consume an equal-carbohydrate portion of the
sugar glucose (the reference food) and their two-hour blood glucose response is also
measured.
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A GI value for the test food is then calculated for each person by dividing their glucose
AUC for the test food by their glucose AUC for the reference food.
The final GI value for the test food is the average GI value for the 10 people.
Foods with a high GI score contain rapidly digested carbohydrate, which produces a large
rapid rise and fall in the level of blood glucose.
In contrast, foods with a low GI score contain slowly digested carbohydrate, which
produces a gradual, relatively low rise in the level of blood glucose.

Factors Affecting GI of a Food
A number of factors can influence the GI value of a food or meal, including:
 The Type of Sugar it contains: There’s a misconception that all sugars have a high GI.
The GI of sugar ranges from as low as 23 for fructose to up to 105 for maltose. Therefore,
the GI of a food partly depends on the type of sugar it contains.
 The Structure of the Starch: Starch is a carb comprising two molecules — amylose and
amylopectin. Amylose is difficult to digest, whereas amylopectin is easily digested. Foods
with a higher amylose content will have a lower GI.
 How Refined the Carb is: Processing methods such as grinding and rolling disrupt
amylose and amylopectin molecules, raising the GI. Generally speaking, the
more processed a food is, the higher its GI.
 Nutrient composition: Adding protein or fat to a meal can slow digestion and help reduce
the glycemic response to a meal.
 Cooking Method: Preparation and cooking techniques can affect the GI too. Generally,
the longer a food is cooked, the faster its sugars will be digested and absorbed, raising the
GI.
 Ripeness: Unripe fruit contains complex carbs that break down into sugars as the fruit
ripens. The riper the fruit, the higher its GI. For example, an unripe banana has a GI of 30,
whereas an overripe banana has a GI of 48.

Advantages of using GI
 People who have diabetes may use GI values as an additional tool for managing blood
sugar levels.
 GI values can also be used when treating reactive hypoglycemia.
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 Studies have shown that when eating low GI foods, people tend to snack less, which may
be helpful in weight control as well as blood sugar control.
Limitations of using GI
 Glycemic index values were determined in studies where volunteers ate portions
containing 50 grams of carbohydrate of each test food. However, 50 grams of
carbohydrate isn’t necessarily a usual portion size. For example, 50 grams of carbohydrate
from popcorn is ten cups popped, while 50 grams of carbohydrate from white rice is about
one cup cooked.
 There is a wide variation in values assigned to the same food. One source may say a russet
potato has a GI of 56 and another source may say the GI is 111.
 GI values can vary depending on the ripeness of the food, the degree of processing, and
the cooking method.
 Glycemic index values measured the effect of a test food when that food was eaten alone.
Most meals contain a variety of foods in combination. The Glycemic effect of a food
changes when it is combined with other foods. For example, fat delays digestion.
 The effect of food on blood sugar can vary from person to person. Blood sugar levels are
also affected by activity, exercise, hormones, and medications.
 A lower GI value does not necessarily mean the food is a better choice. For example, a
chocolate candy bar and 1 cup of brown rice may both have a GI of 55, but the overall
nutritional value is very different.

Conclusion
The bottom line is that higher the GI value of a food, the rapidly it will be digested by
producing a large rapid rise and fall in blood glucose level and lower the GI value of a food,
the slower it will be digested by producing a gradual, low rise in blood glucose levels. Hence,
it is an important tool for managing blood sugar levels; especially in diabetic patients and
for treating hyperglycemia and reactive hypoglycemia. However, there are some drawbacks
of using the GI tool also as mentioned above. Nevertheless, the concept of GI still stands
relevant and useful.
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Food is the most important parameter for every living organism on earth. One is
said to continue the race of reproduction only if the organism is fit and to remain fit,
food must contain something to provide nutrition.

Introduction
Health doesn’t mean staying physically fit but staying emotionally and socially fit all
comes under good health. To maintain a good health, diet is the most important parameter.
As we all know that food is the basic requirement of every living organism on earth, so the
choice of your food is very necessary. You need fuel to run a car similarly your body cells
need fuel in terms of food for proper working and maintenance of the cells. Therefore
knowledge of food constituents is must. Food comprises of 6 essential components namely
carbohydrates, proteins, fats, vitamins, minerals and water. Every constituent is unique and
important in its way. Hence it is very important to select the type of food you eat for proper
growth and maintenance of body cells.
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Human body is none other than
complex machinery which
needs food as a fuel. Human body
is made up of a number of
cells
which
undergoes
continuous wearing out and
rebuilding process. To
make sure the proper
working of our body cells,
we eat food. Food is any
substance which when eaten,
digested and absorbed
provides us nutrition, feeling
of satiety and energy.
It serves to be an essential
commodity for all
living organism for growth and
maintenance of body
cells. Food supplies nutrients and other
essential
elements
which are needed by various organs of
our body. Food is
supplied to the various organs through
blood by nerves in the body. If the
food is lacking in necessary elements required by our body, the cells die due to poor supply.
When the cells begin to die, eventually the health of a person starts deteriorating. Therefore
it is very necessary to select what you should eat not for survival but for living long and
healthy life. The right kind of food is one of the most important factors for promoting health
and preventing from diseases. History has revealed that only those organisms who are fit can
continue the race of reproduction and for staying fit food must contain something which
provides energy and nutrition for growth.
Food comprises of 6 essential components which are responsible for growth, repair and
development of the body cells. These are carbohydrates, proteins, fats, vitamins, minerals
and water which occur naturally in the food as depicted in table 1.
SN
1

Food
constituents

Definition

Food items

Organic compounds containing Carbon, hydrogen and Present in Foods like
oxygen with molecular formula Cx (H2O) y (Potter wheat, maize, potatoes,
Carbohydrates N.N., 1986) classified into 3 types Monosaccharide- corn and sugars.
Glucose, Disaccharide- Sucrose, PolysaccharideStarch, Gives 4kcal/gm of energy when burnt.

2
Proteins

3
Fats

Proteins are large molecular organic compounds
consisting of long chains of amino acids. Categories of
proteins are animal and plant based. Gives 4kcal/gm of
energy when burnt.

Plant based- Soybean,
tofu, oats, broccoli and
lentils. Animal basedMeat, eggs, milk, fish
and poultry.
Fats are the esters of fatty acids (carboxylic acids with Present in food like
long aliphatic chain) which are solid at room butter, ghee, oils, nuts,
temperature and insoluble in water. Two subgroups are fish and meat.
saturated and unsaturated fats. Gives 9kcal/gm of
energy when burnt.

January, 2021/ Issue-9 /Page |57

4
Vitamins

5
Minerals

6
Water

Vitamins are organic compounds which are essential
to our body for proper growth and development when
supplied in appropriate quantity. Classified as: Water
soluble, vitamin C and B complexes and Fat soluble,
vitamin A, D, E and K.

Eggs, milk, carrots,
orange, kiwis, nuts and
green leafy vegetables
and etc.

Minerals are the chemical elements which are
Fruits and vegetables,
required by our body as an essential component for
fish, cereals and nuts
growth and development like calcium, phosphorous,
etc.
magnesium, sodium, iodine, zinc etc are referred to as
micronutrients.
A molecule of water is made up of 2 hydrogen and
1oxygen atom. Chemical formula of water is H2O.
More than 70% of food is comprised of water. Foods
are classified as perishable, semi-perishable and nonperishable items.

Meat and meat products,
fruits and vegetables,
milk, cheese etc.

Roles of food constituents in body
Carbohydrates:






Provide and store energy for performing daily activities.
Spares protein and fats for performing other functions (PSA).
Regulates blood glucose in the body.
Provides sweetness to the food such as glucose and fructose.
Dietary fibers and prevents ketosis (burns fats instead of
carbohydrates).
Proteins:







Increases muscle mass and body strength.
Boosts metabolism.
Helps in repairing of body cells and tissues.
Important building blocks of muscles, bones and skin.
Plays vital role in regulating hormones.
Fats:







Act as an insulator for the body.
Absorbs nutrients (vitamins) and produces hormones.
Provides energy and promotes cell growth.
Plays vital role fluidity and permeability of cell membrane.
Maintains metabolism.
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Vitamins and Minerals:






Essential for cell growth and healthy eyes (vitamin-A).
Growth, development and repair.
Regulation of body fluid.
Energy production and improves immune system.
Resists infection
Water:







Dissolves minerals and nutrients for transportation.
Regulation of body temperature.
Protects vital organs and tissues.
Increases nutrients absorption and facilitates digestion.
It improves the excretion process.

Conclusion
Food is the most important parameter for every living organism on earth. One is said
to continue the race of reproduction only if the organism is fit and to remain fit, food
must contain something to provide nutrition. Essential food components which are
responsible for the same includes carbohydrates (whole grains, fruits, potatoes, corn and
maize), proteins (eggs, meat, fish and legumes), fats (vegetable oil, butter, ghee, and
nuts), vitamins and minerals (milk, carrots, nuts and green leafy vegetables), water
(fruits, vegetables, meat and meat products etc).Every machinery requires fuel for smooth
functioning similarly our body demands these essential components in the food for proper
growth and development of the body cells. Hence basic knowledge of food constituents is
necessary.
References:
 Potter N.N. (1986) Constituents of Foods: Properties and Significance. In: Food Science. Springer, Dordrecht.
 https://www.worldofmolecules.com/foods/

******

January, 2021/ Issue-9 /Page |59

MULCHING: TECHNIQUE FOR SUSTAINABLE
PRODUCTION IN AGRICULTURE
Ved Prakash1*, Dayanidhi Chaubey2, Hanuman Prasad Pandey3, Kul Bhushan Mani Tripathi4, and Rohit Kumar Singh5
1

Ph.D. Research Scholar, Deptt. of Agronomy, Institute of Agricultural Sciences- BHU, Varanasi
2
SMS (Agrometeorology), KVK, Purnea, BAU, Sabour
3
Ph.D Research Scholar, Deptt. of SSAC, CSA, Kanpur
4
Research Scholar, Deptt. of Agronomy, Rama University, Kanpur
5
Assistant Professor, School of Agriculture Sciences, Career Point University, Kota

Mulching with organic materials increases the soil nutrients, maintains the
optimum soil temperature, restrict the rate of evaporation from the soil surface,
restrict weed growth and prevent soil erosion. It improves the soil physio-chemical
properties as well as biological activities in the soil. Mulching not only supports in
defending the plant roots from frosting, intense heat, and nutrient loss, but also in
stabilizing the ecology by protecting the plants from stress, strain, and shock from
various internal and external factors.
Introduction
The word Mulch has been derived from the german word “molsch” means “easy to
decay”, and mulches have been widely used for protective and productive production in
vegetable crops since ancient times, which referred to the use of straw and leaves by gardeners
as a spread over the ground as mulch (Iqbal et al., 2020). The technical meaning of term
mulch is covering of soil and defined as a covering material spread over the soil surface
(Kasirajan and Ngouajio, 2012). Mulching is referred as water-saving technology in the
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dryland areas via spreading various covering materials on the surface of soil to minimize
moisture losses, regulating temperature and reducing evaporation from crop canopy area, and
weed population and to enhance the yield (Yang et al., 2015; Kader et al., 2017; Nalayini
2007; Kader et al., 2019). Mulching is done with organic and inorganic materials such as
crop residues, polythene paper, ordinary paper, gravel, concrete etc and extensively used in
agriculture for potentially minimize water runoff, improve infiltration capacity of soil,
restrain weed population via shading, and perform as obstacle in evapotranspiration,
particularly in arid and semi-arid regions. Mulching is a crucial agronomical practice in
agriculture which acts as a frontier barrier to evaporation. some other positive environmental
effects such as temperature regulation of soil and plant roots, minimum nutrient losses, cut
down soil erosion and compactness, and improved physical conditions of soil (Ngouajio and
McGiffen 2004; Lamont 2005).Soil temperature could be raised or reduced depending on the
growing season and crop requirement, higher yield and quality, less infestation of insect and
disease, long growing season, the higher nutritional value of the produce, improved storage
ability etc. transfer of vapour or heat from the soil.
Types of mulch
Mulching can be categorized into two types live much and dead much.
1. Live mulch: It is a living cover grows for a long time with the main crop. Usually, legume
crops are the best choice for live mulch. It is practiced in production of food, fruit and
plantation crops. Inter-crops having good weed suppression and regulation of soil
temperature ability can also be introduced in inter-rows of an economic crop. Whereas,
cover crops are either incorporated into the soil or killed with herbicides.
2. Dead mulch: It can be sub divided into three types organic, synthetic and soil/dust mulch.
a) Organic mulches are those natural origin materials which can decompose naturally
first one is agricultures residue (dry residues of plants crops, e.g. straw stover, plant
leaves, rice hulls, groundnut shells, sawdust, grass clippings, banana pseudo-stems,
sugarcane trash, bark from trees, etc.) and second is the organic materials mulch, in
which compost is good mulch and soil conditioner it can easily prepare or formed at
home by composting of different types of waste materials like leaves, straw, grass and
plant residues, etc. e.g. compost, farmyard manure, sludge etc.
b) Synthetic mulch, especially black plastic film, effectively suppress most weeds, and
reducing labor and other costs for weed control, improve growing conditions for the
crop against weeds, promotes crop growth and earliness by increasing soil temperature.
Translucent films warm the soil to a greater degree, but do not suppress weeds as
effectively. Red-on-black and white-on-black mulches combine yield and pest
management benefits with the weed suppression of opaque films. e.g. polyethene film,
polyester sheet, latex and starch resin spray mulches.
c) Soil/dust mulches are made by disrupting the top few inches of the soil, creating a
finely textured layer. The dust mulching claim that reduces soil evaporation by
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breaking channels of water move from the ground into the atmosphere and is superior
to organic mulches in conserving soil moisture (no material put to the surface, but few
centimeters of the surface are disturbed to prevent capillary evaporation in dry semiarid areas; less useful for weed control).
Organic Mulch
It refers to a mulching material that readily decomposes over time, such as agricultural
farm wastes which are used as mulch, such as bark chips, grass clippings, wheat or paddy
straw, compost, rice hulls, and sawdust, leaves, straw, hay, shredded bark, etc. and it increase
the water holding capacity of soil. It also improves water use efficiency indirectly. Organic
mulches are essential for the plant and soil itself. The mulches act as manure on
decomposition, which provides the plant with nutrients. These nutrients are necessary for the
soil itself and the plants. The total production of organic waste by human, livestock and crops
are approximately38 trillion metric tons worldwide, and about 600 to700 million metric tons
of agricultural wastes (as well as 272 million metric tons of crop residues) are existing every
year in India, but most of them remains unutilized (Ranjan et al., 2017).
Inorganic Mulch
Inorganic mulch is different from organic mulch because it is made up of inert materials
that cannot decompose over time. Examples include gravels, plastic sheeting, rocks, etc. (Qin
et al., 2015). For commercial production of fruits and vegetable crops, it is the most widely
used and farmers are more benefited from its.

Advantages of Mulching
 Improve soil condition: Mulching helps to improve the physical conditions, chemical
environment and biological activities of the soil.
 To help maintenance, sustainability and suitability of soil: When maintaining the
sustainability and suitability of the soil, it has a great importance, as the equilibrium level
of the soil’s organic matter depends on the balance between input through plant residues
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and other bio-solids and output through
decomposition,
erosion,
and
leaching
(Mulumba and Lal, 2008).
Soil moisture content: Mulch has a significant
role in soil moisture conservation through
modification of microclimatic soil conditions.
Mulch increases soil moisture through
increasing infiltration, reducing evaporation,
and modifying the water retention capacity of
the soil.
To help in controlling soil erosion: Mulching
reduces the deterioration of soil by way of
preventing runoff and Soil loss. Mulching
practices to minimize soil erosion include any
system that increases surface residues.
Enhances growth and yield: Mulching improve
soil aeration around the plant, aggregates the
soil particles and adds nutrients to the soil
covers the soil and performs physical pressure
to the weeds.
Minimizes weed infestation: The primary aim
of mulching is to cut off the light to the weeds
and to suppress their growth.
Maintain optimal soil temperature: It helps to
control soil temperature fluctuations. Mulch
insulates the soil to provide a buffer from heat
and cold temperatures.
Reduce runoff losses: Mulches spread over the
soil, slow down rain water run-off and increase
the amount of water that soaks into the ground.
And more moisture in the soil means more
water for growth and development of the crops.
Increase nutrient availability: Mulches adds
nutrients to the soil and ultimately enhances soil
fertility and productivity. The decomposition of
organic residues under plastic mulch adds
organic acids to the ground resulting in low soil
pH, which may increase the bioavailability of
micronutrients.
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Conclusion
Mulching with organic materials increases the soil nutrients,
maintains the optimum soil temperature, restrict the rate of
evaporation from the soil surface, restrict weed growth and prevent
soil erosion. It improves the soil physio-chemical properties as well
as biological activities in the soil. Mulching not only supports in
defending the plant roots from frosting, intense heat, and nutrient
loss, but also in stabilizing the ecology by protecting the plants
from stress, strain, and shock from various internal and external
factors. The mulch material protects the soil surface from sunlight
which reduces evaporation by preserving soil water and altering
soil temperature. Therefore, it is finely concluded that the various
mulching material uses in agriculture that can save the water
resources which lead to improve the yield in rain-fed cultivation.
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Immunity plays a vital role against COVID-19, and the immune system is the
body’s defense against infections. There are four stages of COVID-19 i.e. first
appearance of the virus, local transmission, community transmission and
widespread outbreak. It can be transmitted by both direct and indirect contact with
COVID-19 patients. It is advisable to take antioxidants, and foods which enhance
your immunity power and strengthen your immune system.
Introduction
Coronavirus disease 2019 (COVID-19) is an infectious disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). It was first identified in December 2019
in Wuhan, China, and has since spread globally, resulting in an ongoing pandemic. As of 16
May 2020, more than 4.56 million cases have been reported across 188 countries and
territories, resulting in more than 308,000 deaths. More than 1.64 million people have
recovered.
Immunity
The ability of an organism to resist a particular infection or toxin by the action of
specific antibodies or sensitized white blood cells.
January, 2021/ Issue-9 /Page |65

Immune System
The immune system is the body's defense against infections. The immune system
attacks germs and helps keep us healthy.
History of COVID-19
The virus is thought to be natural and has an animal origin, through spillover
infection. The actual origin is unknown, but the first known cases of infection happened in
China. By December 2019, the spread of infection was almost entirely driven by human-tohuman transmission. A study of the first 41 cases of confirmed COVID-19, published in
January 2020 in The Lancet, revealed the earliest date of onset of symptoms as 1 December
2019. Official publications from the WHO reported the earliest onset of symptoms as
8 December 2019. Human-to-human transmission was confirmed by the WHO and Chinese
authorities by 20 January 2020.

Stages of COVID-19
1. Stage 1: First appearance of the disease: It is the phase when the disease is just
introduced and positive cases begin to emerge for the very first time. The appearance of
the disease is restricted to people with travel histories to the infected areas, as was the case
with the first few Indian COVID-19 cases reported from the end of January to mid-March.
In this stage, everything is contained, as very few people have contracted the virus.
2. Stage 2: Local transmission: This stage is when the local transmission starts to develop.
The virus spreads locally, through an individual who either has a travel history, or the one
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who has come in direct contact with an already infected person. This stage typically sees
an infected person pass the virus onto his/her family, friends, neighbours, and people who
tend to be in his/her close vicinity and locality. The virus transmission in this stage can be
monitored by contact tracing, isolating people with symptoms, strict screening measures,
social distancing, and lockdown efforts.
3. Stage 3: Community transmission: This is the stage where the community transmission
starts to occur, making it difficult to trace the source of the infection spread. The infections
are typically passed on in public. Moreover, individuals who don’t have a travel history to
any infected ‘hotspots’, or who have had no known contact with any foriegn source-person,
also start to test positive. Once community transmission begins, it becomes difficult to
contain the disease and to stop the chain of transmission.
4. Stage 4: Widespread outbreak: In this fourth and final stage of transmission, there is a
widespread outbreak—an epidemic—as the number of cases and deaths begin rapidly
multiplying, with no end in sight. In this stage, the disease becomes endemic, i.e. native to
the population. While China witnessed this stage of transmission earlier in February,
countries like Italy and the USA are apparently in this stage right now.
Signs and Symptoms





Fever
Dry cough
Breathing difficulty
Some patients also have aches and pains, nasal congestion, runny nose, sore throat or
diarrhea.

About 80% of confirmed cases recovered from the disease without any serious
complications. However, one out of every six people who gets COVID-19 can become
seriously ill and develop difficulty in breathing. In more severe cases, infection can cause
severe pneumonia and other complications which can be treated only at higher level facilities
(District Hospitals and above). In a few cases it may even cause death.

How does COVID-19 spread ?
COVID-19 spreads mainly by droplets produced as a result of coughing or sneezing of
a COVID-19 infected person. This can happen in two ways:
1. Direct close contact: One can get the infection by being in close contact with COVID-19
patients (within one meter of the infected person), especially if they do not cover their face
when coughing or sneezing.
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2. Indirect contact: The droplets survive on surfaces and clothes for many days. Therefore,
touching any such infected surface or cloth and then touching one’s mouth, nose or eyes
can transmit the disease.

Incubation Period: The incubation period of COVID-19 (time between getting the infection
and showing symptoms) is 1 to 14 days.
Some people with the infection, but without any serious symptoms can also spread the
disease.
Complications
Complications may include pneumonia, acute respiratory distress syndrome (ARDS),
multi organ failure, septic shock and death. Cardiovascular complications may include heart
failure, arrhythmias, heart inflammation and blood clots. Approximately 20-30% of people
who is present with COVID-19 have elevated liver enzymes reflecting liver injury.
Neurologic manifestations include Seizure, stroke, encephalitis and Guillain-Barre
Syndrome.
Following the infection, children may develop paediatric multisystem inflammatory
syndrome, which has symptoms similar to Kawasaki disease and die.
Precautions for COVID-19
To prevent the spread of COVID-19:







Clean your hands often. Use soap and water, or an alcohol-based hand rub.
Maintain a safe distance from anyone who is coughing or sneezing.
Don’t touch your eyes, nose or mouth.
Cover your nose and mouth with your bent elbow or a tissue when you cough or sneeze.
Stay home if you feel unwell.
If you have a fever, cough and difficulty breathing, seek medical attention. Call in
advance.
 Follow the directions of your local health authority.
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Nutritional advice for COVID-19
Take antioxidants, and foods which enhance your immunity power and strengthen your
immune system.
Few of the source to strengthen your immunity are as follows:
1. Vitamin C:
 Crucial participant in the army of immunity.
 It helps prevent the common cold.
 It acts as a powerful antioxidant and protects against damage induced by oxidative
stress.
2. Vitamin D:
 Can reduce risk of infections.
 Inducing Cathelicidins and defense mechanism.
 Lowering viral replication rates.
 Reducing concentrations of pro-inflammatory cytokines that injures the lining of the
lungs.
3. Zinc:
 Vital component to WBC which fights infections.
 Zinc deficiency often makes one more susceptible to flu, cold and other viral infections.
 It is advisable to take a zinc supplement, especially for older people.
4. Probiotics:
 Some help to give your immune system a boost.
 Inhibit the growth of harmful gut bacteria.
Ayurveda’s Immunity Boosting Measures for Self-care during COVID 19 Crisis:
In the wake of the COVID-19 outbreak, entire mankind across the globe is suffering.
Enhancing the body’s natural defense system (immunity) plays an important role in
maintaining optimum health. According to the World Health Organisation, around 80% of
the world’s population uses herbal medicines for primary health care.
Ministry of AYUSH recommends the following self-care guidelines for preventive
health measures and boosting immunity with special reference to respiratory health.
1. General Measures:
 Drink warm water throughout the day.
 Daily practice of Yogasana, Pranayama and meditation for at least 30 minutes as
advised by Ministry of AYUSH.
 Spices like Turmeric, Cumin, Coriander and Garlic are recommended in cooking.
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2. Ayurvedic Immunity Promoting Measures:
 Take Chyavanprash 10gm (1tsf) in the morning. Diabetics should take sugar free
Chyavanprash.
 Drink herbal tea / decoction (Kadha) made from Basil, Cinnamon, Black pepper, Dry
Ginger and Raisin – once or twice a day. Add jaggery (natural sugar) and / or fresh
lemon juice to your taste, if needed.
 Golden Milk- Half tea spoon turmeric powder in hot milk - once or twice a day.
3. Simple Ayurvedic Procedures:
 Nasal Application – Apply sesame oil / coconut oil or Ghee in both the nostrils
(Pratimarsh Nasya) in morning and evening.
 Oil Pulling Therapy – Take 1 table spoon sesame or coconut oil in mouth. Do not
drink, Swish in the mouth for 2 to 3 minutes and spit it off followed by warm water
rinse. This can be done once or twice a day.
4. During Dry Cough/Sore Throat:
 Steam inhalation with fresh Mint leaves or Carom seeds can be practiced once in a day.
 Lavang (Clove) powder mixed with natural sugar/honey can be taken 2-3 times a day
in case of cough or throat irritation.
 These measures generally treat normal dry cough and sore throat. However, it is best
to consult doctors if these symptoms persist.
Treatment
There’s currently no treatment specifically approved for COVID-19, and no cure for
an infection, although treatments and vaccines are currently under study.
Instead, treatment focuses on managing symptoms as the virus runs its course. Seek
medical help if you think you have COVID-19. The doctor will recommend treatment for any
symptoms or complications that develop.
Other corona viruses like SARS and MERS are also treated by managing symptoms.
In some cases, experimental treatments are tested to see how effective they are.
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Examples of therapies used for these illnesses include:





Antiviral or retroviral medications
Breathing support, such as mechanical ventilation
Steroids to reduce lung swelling
Blood plasma transfusions

Conclusion
COVID-19 is an infectious disease; it is affecting the population of every country and
resulting in an ongoing pandemic. There are different signs and symptoms in different strain
of
corona
virus.
Sometimes
symptoms are visible in human
and in some cases symptoms
are not seen. Corona virus
includes some complications
that are pneumonia, acute
respiratory
distress
syndrome
(ARDS),
multi organ failure, septic
shock
and
death.
Cardiovascular
complications
may
include
heart
failure,
arrhythmias,
heart
inflammation and blood
clots.
WHO
issued
guidelines for precautions
against COVID-19 are:
wash your hands frequently,
sanitize your hands time to
time, avoid to touch eyes, nose and
mouth, use mask, avoid social
gathering etc. Ayush Health Ministry suggested to take chyavanprash in the morning, apply
coconut/sesame oil in nose, during cough drink lukewarm water, take lavang powder with
natural sugar/honey.
******
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ROLE OF WOMEN AND WOMEN EMPOWERMENT FOR
RISK MANAGEMENT IN AGRICULTURE
Pragati Shukla
M.Sc. Scholar
DRPCAU, Pusa, Bihar

Agriculture sector employs 80% of all economically active women in India; they
comprise 33% of the agriculture labour force and 48% of the self-employed farmers.
In India, 85% of rural women are engaged in agriculture, yet only about 13% own
land, though women play an important role in various agricultural activities.
Economic Survey 2017-18 says that with growing rural to urban migration by men,
there is ‘feminization’ of agriculture sector, with increasing number of women in
multiple roles as cultivators, entrepreneurs, and labourers.70% of all women
engaged in cultivation are from households witnessing migration. (Report released
in 2014 by IHD, New Delhi) About 60-80% of the foods are produced by rural
women.

Not only in India but across the world, women's contributions to agriculture are
significant. The UN's Food and Agriculture Organization estimates that if women had the
same access to productive resources as men, they could increase yields on their farms by 2030%. This could raise total the agricultural output in developing countries by up to 4%, which
could in turn reduce the number of hungry people in the world by 12–17% - that's 100-150
million people. The Indian farm women have extensive workloads with triple responsibility
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for farm, household and community. Gradually their work is becoming tough due to climate
change, degradation of natural resources, natural calamities, male migration and changing
agricultural technologies.
Women are extensively involved in crop production, horticulture, livestock
management, post-harvest operation, fisheries, agro-forestry and household activities.
Majority of their time is devoted towards collection of fuel, fodder and water, growing
vegetables in homestead and rearing backyard poultry. They also contribute considerably for
household income as agriculture wage earners and through cottage industry.
The empowerment of Indian women will not be complete without empowering those
who are living at India's last periphery. The ones whose day starts before sunrise and
continues after sunset. These are the women farmers of India, whose voices often go unheard
owing to their gender, and who struggle to establish their identity at grass-root level due to
patriarchal traditions and gender socialization. These voices need to be heard, both at the
policy and at the implementation levels, if we are to realize the dream of a progressive India.
Women farmers in India perform most of the big farming jobs, from sowing to harvesting,
yet their access to resources is less than their male counterparts. Closing this gender gap is
essential in order to accelerate the pace of growth in the agriculture sector. Thus an inclusive
approach, all the way from policy to implementation, is essential to bring women working in
agriculture into the mainstream and to empower them with direct access to knowledge of
improved agricultural practices. It is also important to observe how increasing male migration
away from villages has brought about significant changes to the work village women do, both
at the household and societal level. Migration is yet another important factor which
contributes towards redefining the roles of Indian women in agriculture.
Women have increased roles to play on their farms as a result, 2 and migration has
played a significant role in increasing the social mobility of women at the village level. It is
high time we make a concerted effort to create a conducive environment , not only for
bringing women farmers into the mainstream, but also equally empowering women farmers
at the grass-root level by providing them with, both an established identity and knowledge on
the technical and financial aspects of agriculture. They need direct access to information on
improved agricultural practices and links to markets. In today’s digital world, it is also
important to think critically about the information and communication tools which can help
women farmers who may not enjoy much physical mobility to reach out to markets - which
are generally considered to be a male-centric arena.
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Women’s Empowerment Framework

The Women’s Empowerment in Agriculture Index (WEAI)
It measures empowerment, agency and inclusion of women in the agriculture sector to
overcome those obstacles and constraints. It measures the roles and extent of women’s
engagement in agriculture sector in five domains:






Decisions about agricultural production,
Access to and decision making power over productive resources
Control over use of income,
Leadership in the community, and
Time use

Agriculture Risk Management (ARM)
Risk management in agriculture has become more complex due to the added pressures
of climate change. In high-risk prone areas like the Indo-Gangetic belt of India, farmers have
time and again resorted to formal and informal ways of mitigating risks in farming.
Component of Agriculture Risk Management (ARM)
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Gender-based constraints in agricultural supply chains
Productivity and Vertical
Linkages

Empowerment and Horizontal
Linkages

Business Enabling
Environment

Access to assets, including

Active participation

Laws, policies, and institutions

Land

Membership

Labour
Capital
Inputs

Decision Making
Leadership in decision making

Formal discrimination in law
and policy
Cross-sectoral
or
crossjurisdictional inconsistencies
Unequal enforcement

Technology
Information
Education

Illustrative value chain and possible entry points for removing Gender-based
constraints
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Women farmers typically face different
constraints than men when facing risk, and the
feasible options open to women also differ. In
certain contexts, social norms or barriers
increase the complexity of the challenge for
women to mitigate risk or cope in a manner that
preserves their agricultural and nonagricultural livelihood strategies.

Conclusion
Women’s role in agriculture and allied
activities depends upon the socio-economic
status of women farmers ranging from
agricultural labourers to farm managers. In
their contribution in varying capacities, they
are also constrained with enormous challenges
and difficulties, including agricultural risk
management, as posed by climate change,
social, political and economic factors. Hence
empowering women farmers to cope up with
these risks and facilitating an enabling
agricultural environment can greatly influence
agricultural production, narrow down gender
disparity and mitigate risks posed by
agricultural sector. An empowered women
farmer reflects a powered nation and its
economy.
*******
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VEGETABLE NURSERY AND ITS MANAGEMENT FOR
QUALITY SEEDLINGS PRODUCTION
Vimal Kumar Naga and Rakesh Kumar
Division of Vegetable Science and Floriculture, SKUAST, Jammu

A nursery could be considered as a location where plants are cared for during the
early stages of growth, providing optimum conditions for germination and subsequent
growth, until they are strong enough to be planted out in their permanent place.
Nursery
Almost all vegetables crops are propagated by seeds, except a few like sweet
potatoes, asparagus, garlic, potato, which does better if propagated vegetatively. Among the
vegetable crops which are propagated by seeds, most of them like cucurbits, beans, peas,
radish, turnip, carrots and leafy vegetables are sown directly in the fields. Other vegetables
like cabbage, cauliflower, tomato, onion, chilli etc. are first sown in nursery-beds where
seedlings are raised and then transplanted. A nursery could be considered as a location
where plants are cared for during the early stages of growth, providing optimum conditions
for germination and subsequent growth, until they are strong enough to be planted out in
their permanent place.
Production of vegetable transplants/nursery raising
Wide ranges of vegetable crops are raised in nurseries. Some of the commonly
nursery grown vegetables are cabbage, cauliflower, broccoli, brussels sprouts, lettuce, chilli,
leek, tomatoes, brinjal, onion, celery.
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Importance/Advantages of nursery raising in vegetable production
1.
2.
3.
4.
5.
6.
7.
8.
9.

It is convenient to look after the tender seedlings.
Eliminates the problem of emergence in difficult soils.
Weed control easy.
Can achieve close to 100% plant population.
Shorter cropping cycle therefore can get earlier planting and harvest.
Reduced field management costs.
More uniform crop possible.
Higher yield possible.
More optimal use of expensive hybrid seeds.

Factors to be considered for raising nursery
1. Location of the nursery.
2. Near the farm house.
3. Well exposed to the sun but protected against severe heat.
4. Well protected against animal damage, strong winds.
5. Continuous supply of good water.
6. Sandy loam soil or potting mixture with organic matter and should have good water
holding capacity.
Types and characteristics of nurseries
1. Pro-tray
Mix sterilized cocopeat at 300 kg with 5kg of neemcake along with Azopsprilum and
phosphor bacteria each at 1kg.Apprroximately 1.2 kg of cocopeat is required for filling one
protary. Sow the treated seed in portray at one seed per cell. Cover the seed with cocopeat
and keep the trays one above the other and cover with a polythene sheet till germination
starts. After six days, place the portrays with germinated seeds individually on the raised
beds inside the shade net. Water with rose-can every day and drench with 19:19:19 at 0.5
% (5g/L) at 18 days after sowing.
The main advantages are better establishment of seedling in the main field, good drainage,
aeration, and handling.
2. Open field
Beds are raised or basin prepared after the soil is brought to a fine tilth. No structures are
required. Open field nurseries are raised only when the natural conditions are favorable for
growth and development of the plant.
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3. Thatch roof
Beds are raised or basin prepared after the soil is brought to a fine tilth. Over the
basins/beds thatch roof is constructed. The thatch roof raises the temperature; protect the
seedlings from frost damage (modified environment).
4. Green house
A green house in the real sense is a transparent roofed glass or plastic house.
i) Polytunnel: Raised beds are covered with plastic material supported by a small sticks
or bamboo splits to form a tunnel. This structure raises the temperature, protect from frost
damage and conserve moisture. It is more efficient than the thatch roof.
ii) Glass house: House is constructed out of glass frames fitted with glass or plastic.
Such structures are provided with adequate ventilation and may even have temperaturecontrolling facilities. Seedlings are raised inside the house on raised beds or plots. Most
congenial conditions can be created for the growth and development of seedlings.
Germination
For a seed to germinate certain conditions must be met. The germination temperature
requirement for specific crops is given below. These are supply of sufficient water, air, and
temperature. If seeds fail to germinate there are many reasons:
 Temperature is too cold or too hot.
 Too dry or too wet.
 Seeds were old so not viable or had been eaten by pests.
 Disease like pre-emergence damping off.
 A hard layer on surface meant emerging shoot was unable to reach surface.
 Sown too deeply or too shallow.
 Dormancy.
Temperature requirement for
germination of viable seed Crops
Cabbage
Carrot
Brinjal/chilli/tomato
Pea
Radish
Spinach
Onion

Minimum
o
( C)
4
4
16
4
4
7
7

Optimum
o
( C)
29
27
29
24
24
29
24

Maximum
o
( C)
38
35
35
29
35
29
35
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Nursery management
Land preparation
Land preparation refers to making the soil suitable for sowing or transplanting of
crops in the field. The soil should be fine, moist and firm to provide better germination and
excellent medium for seedling growth. Prior to seeding, the field should be levelled and
worked to obtain a fine textured soil free of clods and debris. Enough of well decomposed
farm yard manure should be mixed thoroughly in the soil.
Bed preparation
The width of a bed should not be more than 120 cm and the length 150 cm or more.
This width facilitates weeding and watering without trampling the bed. The bed is kept
raised about 15 cm high so as to provide proper drainage of excess water and the level of
the bed surface is also made slightly raised in the centre with a little slope on the two sides.
Sowing
The common practice is to broadcast seeds in the nursery-bed but line sowing is
preferred so as to check proper germination and to facilitate weeding, hoeing and plant
protection operations. The rows are usually about 5 cm apart. Small seeds are sown mixed
with a little sand and covered with soil. The soil covering should be lighter in heavy soils.
General rule for sowing seeds is to sow seeds 2-3 times their own thickness deep. If
seeds are sown too deep nutrient reserves will be exhausted before the plant emerges or
emerging plants will be weak or liable to die, if sown too shallow then it is likely to be eaten
by birds or washed away by water. Spacing allows for seed losses. A week before
transplanting, the seedlings may be exposed to full sunshine and moisture stress to make
the seedlings sufficiently hardened for field settings.
Transplanting
 Some vegetables grow better when transplanted (cabbage, tomato, chilli) and some does
better when directly sown (root crops).
 While there are some vegetables which can be either direct sown or transplanted
depending on circumstances as such as land availability and labor. eg. mustard green
Rules for transplanting
 Transplanting should be done as soon as seedlings are about 4 to 8 weeks old, 10 to 15
cm tall and have formed about 3 to 4 true leaves.
 The nursery bed should be watered 24 hours before uprooting the seedling for
transplanting so that they may not suffer from desiccation and minimize root damage.
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 When the seedlings are uprooted it experiences transplanting shock. Therefore, it is
essential to water plants immediately after transplanting and till the plant has recovered.
 Always transplant under cool conditions so that plants may establish themselves in the
cool weather in the night and may recover from the shock of transplanting before sunrise.
 Avoid seedlings which have grown too tall. Such seedlings become weak and may start
flowering very early.
 During transplanting, care should be taken to protect seedlings against wilting by
frequently sprinkling water on them and covering the roots one with moist soil or leaves.
 Setting the seedlings to a depth of first true leaves when transplanting in known to result
in earlier fruiting and larger fruit size in some crops.
Irrigation
Irrigation refers to artificial application of water. Irrigation is done to supplement the
soil water, to keep plant body cool and to facilitate nutrient up take by the plants. Vegetables
are 80 to 95 percent water. Avoid watering larger plants under strong sunlight.
Intercultural operations
Weeding, hoeing, top addressing, earthing up and mulching are the important
intercultural operations commonly undertaken.
Pests and Diseases
All vegetables will be attacked by some pests and disease at some stage. The insect
that affects vegetable crops can be grouped into four major groups. Soil insects, Stem and
foliage feeders, mites and sucking, insects that consume seeds, pods and fruits.
Similarly the diseases which affect vegetables can be grouped as root diseases,
foliage diseases, fruit diseases, vascular diseases. These diseases could be caused by either
fungi, bacteria, viruses and nematodes.
Practices reduce the risk of pest and disease attack
 Varieties with resistance to specific pest or disease are also available.
 Rotate your crops to prevent buildup of soil-borne problems. This also makes efficient
use of nutrients.
 Monitor your crops regularly for early detection of problems. Small numbers of pests
especially egg masses and larvae can be destroyed by hand.
******
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Gymnosperms are of great economic importance. Vast forest of conifers in many
parts of the world are effective in checking soil erosion, forms major forest wealth
and gives shelter to wild life. The coniferales are the most important order of forest
tree in the economy of civilized man.
Introduction
Gymnosperms are very poorly represented in the Indian flora. In vast peninsular India
they are represented only by a few species of Cycas, Podocarpus and Gnetum. However in
the extra peninsular Himalayas and to some extent in the connected ranges of Kashmir,
Arunachal Pradesh and Assam, gymnosperms are essentially represented by conifers
covering extensive tracts forest land. A total of 16 genera and 53 species of Gymnosperms
occur in India.
Economic importance of Gymnosperms
Gymnosperms are of great economic importance. Vast forest of conifers in many parts
of the world are effective in checking soil erosion, forms major forest wealth and gives
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shelter to wild life. The coniferales are the most important order of forest tree in the
economy of civilized man. Besides conifers the other orders of Gymnosperms also contain
plants of economic importance.

A brief description of economic use of gymnosperms
Wood
 Conifers - are the most important as a source of wood. Their wood is light weight, light
coloured with straight grains. It takes good finish and bears good nail taking properties.
This types of wood is used for making furniture and for interior decoration.
 Cedrus wood- Railway sleepers, doors, electric poles, carriage and for boat making.
 Pine wood- Cheap furniture, agricultural implements, fencing poles, doors, frames and
packing cases.
 Abies wood- Cheap jeweler boxes, packing cases and slanting roofs in hill houses.
 Juniperous wood- Soft yellowish red in colour for making high quality pencils.
 Larix wood – Hard, heavy and strong, used for railway sleepers posts, boat making.
 Podocarpus wood- Fine texture, used for making plywood.
 Taxus wood- Heaviest and most durable, used as decorative, poles and for making bows.
 Thuja wood- Possess certain antibiotics, resistant to variations in weathers is of
commercial value.
Resins: Resins are plant exudates which are secreted in specialized ducts, derived from
conifers by tapping and are soluble in organic solvents.
 Copal- An important varnish resin is obtained from Agathis, used in spirit varnishes and
preparation of polishes etc.
 Rosin- Another type of resin obtained as a residue after the distillation of pine oleoresin
or turpentine. It is used in paper sizing, varnish making, enamels, preparation of plasters
and ointments. Inferior quality of rosin is used in making grease, sealing wax, oil cloth,
plastics, shoe polish etc.
 Canada Balsam- Abies balsamea is the source of Canada balsam, this resin does not
crystallize on drying and it has a high refractive index as that of glass and therefore it is
used as a mounting medium for microscopic objects and as a cement for lenses in a
optical work.
 Venice turpentine- is obtained from Larix decidua, used in making special type of
varnish and veterinary medicines.
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Essential oils: Many types of essential oils are obtained from many coniferous species.






Abies sachaliensis- Yields Japanese needle oil which is used in making scented soap.
Cedrus deodara and Cedrus atlantica- Yields oil, used in perfumery and in medicines.
Thuja plicata- Yields oil used in perfumery.
Picea glauca- Yields essential oil used in room sprays.
Amber, a fossil resin used in making of beads and other jewelery is the fossilized resin
of an extinct Baltic Pine- Pinus succinifera.

Fatty oils:
 Fatty oils are extracted from the seeds of Macrozamia, Pinus, Torreya and Cephalotaxus
are used as food.
 Gnetum ula seeds also yield fatty oil used for illumination.
Paper:
 Many Indian coniferous plants like Pinus roxburghii, Abies pindrow, Picea smithianasupply wood pulp from which paper is made.
 Throughout the world paper used for newsprint is mainly from Pinus species.
 Abies balsamea, Picea species and Thuga species supply high grade wood pulp, used to
make superior paper.
Food:
 Cycadales order is very important source of starch food called sago. It is starch rich food
and is used as a constituent of poor man’s food.
 Fruits of Cycas are also edible.
 Seeds of Pinus gerardiana popularly called chilgoza are edible.
 Young leaves and strobili of Gnetum gnemon are cooked as vegetable.
Fibre:
 Bark of Gnetum gnemon and G. latifolium yields fibres of high tensile strength, used for
making ropes and fishing nets.
Poison:
 Plants of Gnetum latifolium and G. contractium, Taxus baccata are used as fish poison.
 Pollen Grains of Cycas circinalis have narcotic properties.
Medicine:
 Cycas circinalis- Juice of young leaves can cure stomach disorder, vomiting and skin
diseases.
January, 2021/ Issue-9 /Page |84

 Bark, megasporophylls and
seeds of Cycas are crushed
mixed with coconut oil used for
scores and wounds.
 Ephedrine- a very important
drug is extracted from Ephedra,
used in the treatment of asthma,
hay fever and common colds.
 Wood of Cedrus deodara is
diuretic and carminative, used in curing pulmonary disorders, pies rheumatism etc.
 Cupressus sempervirens- Oil has vermifuge properties.
 Taxus baccata- Leaves used in asthma, bronchitis, epilepsy.
Fuel: All the gymnosperms are good source of firewood.
 Ephedra- Rhizomes of are used as fuel.
 Pinus- Female cones are used as fuel.
Ornamentals: Gymnosperms are very expensive ornamental plants.
 Many species of Cycas are grown as garden plants for decorative purposes.
 Thuja, Pinus, Araucaria, Cryptomeria, Ginkgo are grown as ornamentals for their
beautiful foliage.
 Ginkgo biloba which is a sole representative of group Ginkgoales is grown in the temples
of China and Japan and is worshipped (Maiden hair tree).

******
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Bearing problem is very serious problem in many fruits and their varieties
resulting heavy loss to growers and make fruit cultivation less profitable.
Unfruitfulness in fruit crops is also one of the causes where the plant is capable of
flowering and bearing fruits but they are not functioning properly in a particular
combination.

Introduction
India is an important fruit growing country in the world and having second position
after China with total fruit production about 97.2 million metric tonnes during 2018-19.
Bearing problem is very serious problem in many fruits and their varieties resulting heavy
loss to growers and make fruit cultivation less profitable. Unfruitfulness in fruit crops is also
one of the causes where the plant is capable of flowering and bearing fruits but they are not
functioning properly in a particular combination.
Causes of bearing problem of fruit crops
A. External factors
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Temperature
Temperature is one of the most important environmental factors, which affects the
flowering pollination, fruit set, growth and development of plant.
 The pollen germinate at temperature range 400 to 600 F in temperate climate.
 In different climatic factors, temperature appears to have some relation with the
variability in the incidence of mango malformation.
 Temperature can have direct influence on fruit set through its effect on the activity of
pollen-carrying insects.
Rainfall
Rain at the time of blossoming causes the loss of more fruits than any other climatic
agency. In general, heavy rain, even for a short duration, causes washing of pollen grains
causing more damage to flower and fruit set.
Wind
Some fruit plants are anemophily a reasonable amount of wind at the time of flowering
aids in securing a better fruit set. When wind is strong, the insects do not work. Wind along
with rains at the time of flowering is very harmful.
Hail storm
Hail storm has been found to be very harmful in temperate fruit orchards, hail destroys
all the flower buds and injures almost all the developing fruits.
Frost
Spring frost is particularly harmful to the in temperate climate. Frost may either kill
the several organs of a flower or completely destroys the blossoms thereby influencing the
fruit set and ultimately the fruitfulness.
Cloudy weather
Cloudy weather may also act as one of the factors for unfruitfulness in many by
making conditions favorable for development and spread of disease e.g. powdery mildew,
Anthracnose etc.
Light intensity
Densely-shaded plants seldom or hardly differentiates into flower buds e.g.
strawberry as the development of pistils and stamens due to shading effect.
Disturbed water relations
Flowering stage supply of water may lead to the formation of an abscission layer
resulting in the dropping of the blossoms. Moisture deficit may be responsible for
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disturbance in C:N ratio and composition of other chemicals which are responsible for fruit
drop.
Root stocks
In some instances stock exerts considerable influence on flowering and fruit set of the
scion cultivar e.g. Quince rootstock precocity in bearing in pear.
Spraying in fruit plants during flowering period
Spraying of insecticide and pesticides during flowering is not desirable causes poor
fruit setting and affecting fruitfulness of the orchard.
Insect, pest and disease
At the time of flowering some insects are beneficial but fruit plant attacked by insect
(Thrips, mealy bug, gall midge etc.) and diseases like fungal (Powdery and Downey mildew,
apple and pear scab).
B. Internal factors
Evolutionary tendencies
It is a common observation that some fruit plants even produce abundant flower, but
usually fail to adequate number of fruit and some time they do not produce fruits. This failure
of fruit set may be due to various reason like:
 Sex distribution: The female and male flowers are borne on different plants, e.g., date
palm and papaya. For proper fruit set require sufficient number of male plants in a cluster
of female plants is necessary.
 Structural diversity: Flowers of many fruit plants have structural diversities or
peculiarities of form and structure such like heterostyly, protandry and protogyny.
 Abortion of pistils or ovules: fruit setting and subsequent fruit development depend on
the union of sex cells. Basically it is also one of the primary causes of unfruitfulness in
fruit plants.
 Pollen impotence: It is very likely that even perfect flowers of many fruit plants produce
small amount of pollen and sometimes a considerable amount of the produced pollen is
not viable.
Genetic influences
Sterility or unfruitfulness has primarily been associated with the protoplasm and due
to these factors in inherited.
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 Unfruitfulness due to sterile hybrids: Hybridism is associated with sterility as well as
unfruitfulness. The degree of sterility increase with wider crossing.
 Unfruitfulness due to incompatibility: Incompatibility may be defined as the inability
of the pollen grains to germinate freely in the ovules of the some plant of a variety. It is
also regarded as one of the most common causes of self-unfruitfulness or self-sterility in
many fruit plants. E.g. aonla, apple, peach, plum, ber, apricot, etc.

REMEDIES OF BEARING PROBLEMS
Balancing fruiting and vegetative growth
 Pruning is also primarily adopted to maintain a proper physiological balance between
growth and fruiting.
 Thinning is the practice of fruits recommended with a view to reduce the crop load in on
year, so as to get some crop every year e.g. apple, pear, peach, mango, oranges, litchi etc.
Control of pollination
Use of pollinizers
Pollinizer is plants, which produce abundant pollen grain for the adequate pollination
of self-incompatible varieties of fruits. Some pollinizer varieties of fruit: apple-Golden
Delicious, Pear-Flemish Beauty, Plum-Beauty, Santa Rosa, Mariposa.
Use of suitable varieties
Name of fruits
Mango
Apple
Plum
Apricot

Regular bearing varieties
Neelam, Totapari, Himsagar, Gulabkhas,
Hybrid- Mallika, Amrapali, Arka Aruna, Ratna.
Golden Delicious, McIntosh, Cortland, Tydes Man Early Warcester.
Santa Rosa, Beauty, Victoria
Nugget, Tilton

Control of fruit drop
Use of growth regulators
Fruit crop
Mango

Apple
Sweet lime

PGR
NAA
Ethrel
2,4-D
NAA
NAA
GA3

Apricot

2,4-D
NAA

Sweet orange

Concentration
50ppm
50ppm
8-20ppm
15-20ppm
20ppm
10ppm
20ppm
10ppm

Time of application
Pea stage of fruits development
Flower bud differentiation
Pre-harvest stage
August and October month
Pre-harvest application
May end
Pre-harvest application
Pre-harvest drop 10 days after fruit set
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India contributes more than 28% and 20% in world acreage and production.
Beside this it suffers with a number of diseases. Among the diseases Alternaria blight
(Alterneria brassicae and A. brassicicola), Downy mildew (Pernospora parasitica),
Black rot (Xanthomonas campestris pv. Campestris) and White rust (Albugo
candida) are of major important disease. In favorable conditions these diseases
caused 10-90% losses.

Introduction
Rapeseed-mustard comes under the family Brassicaceae (Cruciferaceae) includes
various Brassica species, representing oilseed, vegetable and fodder crops. Brown mustard
(Brassica juncea) is the members of this genus. Rapeseed-mustard is the third most
important oilseed crop in the world after soybean (Glycine max) and oil palm (Elaeis
guineensis Jacq.). In India, it is the second most important edible oilseed after groundnut
sharing 28% in the India’s oilseed economy. The total share of oilseeds is 14% in India out
of the total cropped area, rapeseed-mustard accounts for 3% of it. The global production
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contribution of rapeseed-mustard and its oil is around 38–42 and 12–14 mt, respectively.
India contributes more than 28% and 20% in world acreage and production. Beside this it
suffers with a number of diseases. Among the diseases Alternaria blight, Downy mildew,
Powdery mildew and White rust are of major important disease. In favorable conditions
these diseases caused 10-90% losses. The following is an outline of diseases of mustard
with comments on the potential for disease in mustard.
Alternaria leaf spot/Early blight (Black spot, Gray spot)
Causal organisum - Alterneria brassicae and A. brassicicola can affect host species at all
stages of growth, including seed stage also.
Symptoms
A. brassicae and A. brassicicola cause almost similar symptoms on all areal parts of
plant, first symptom appear on leaves as black point. Later, these spots enlarge and develop
in the characteristic round spots with concentric ring (Target board like structure). Grey
coloured spots produced by A. brassicae, whereas, black sooty velvet spot are produced by
A. brassicicola. Many spots coals to from large patches and causing blighting and
defoliation of leaves. In general the disease symptom first appears on lower and older
leaves. Infected siliquae contains shriveled and undersized seeds. This fungus is seed borne,
soil borne and air borne in nature. 12-250C temperature, above 70% relative humidity, 4
hour of leaf wetness period dens planting and use of high dose of nitrogen are favorable
condition for disease development.

Initial stage of Alterneria blight

Later stage of Alterneria blight
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Management
Use of healthy seeds and planting material for sowing.

Deep summer ploughing.

Early showing (10-25 October) of crop.

Collect and burn the affected planting material after harvesting of crop.

Avoid irrigation at susceptible stage (45 and 75 days after showing) of crop.

Seed treatment with carbendazim @ 2gm per kg.
Spray of iprodione (Rovral) or Mancozeb 75% WP @ 2 kg in 1000 litres of water /ha at
10-15 days interval

White Rust or White Blister
Causal organism: It is caused by the Albugo candida fungus.
Smptoms
Symptoms appears in all areal parts of the plants, the initial infection starts from
lower surface of leaves. As white pustules which corresponds to tan yellow color on the
upper leaves surface. In case of local infection isolated pustules developed on leaves and

White Blister of crucifer

Stag head Phage of crucifer
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stems which are shiny white and 1-2 mm in diameter. In latter stage pustule may be appear
in a concentric look with yellow halo. When young stems and inflorescence are infected,
the fungus become systemic and stimulates various types of deformities in plants. The
hypertrophy, hyperplasia and stunting are induced by the fungus in infected plants. This
fungus may survive on different hosts which also serves primary inoculums of main crops.
More than 75% relative humidity, 05-250C temperature and cloudy weather fever the
disease development.

Management
Timely showing (10-25 October)
Destruct crop debries particularly stag heads of various crop
Use resisrtant varity
Seed tratment with Apron 35 SD @ 6gm/Kg seed
Avoide over irrigation of the crop

Spray the crop with Radomil or metalaxyl @ 0.25%

Downy mildew
Causal organism: It is caused by Pernospora parasitica fungus. It is a false obligate
fungus.
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Symptoms
The initial symptoms appear as purples brown spots on young leaves. The lesion is tan
to yellow in color appears on the upper surface of the leaves. Downey growth of fungus is
generally seen on the under surface of the lesion. In systemic infection the symptom are
very conspicuous and similar to those produce by Albugo candida which also produce
hypertrophy. This disease development in fevered by lower temperature (8-160C), moist
weather (>90% RH) and low light intensity.

Management
Destruct crop debries.
Use resisrtant varity.
Seed tratment with Apron 35 SD @ 6gm/Kg seed.
Avoide over irrigation of the crop.
Spray the crop with Radomil or metalaxyl @ 0.25%.

Black rot
Causal organism: Xanthomonas campestris pv. campestris is the main cause of the black
rot of crucifer. It is the gram negative, rod shaped, aerobic, monotrichus bacteria.
Symptoms
Symptoms appear as typical “V” shaped yellowing of the leaf tip or leaf margins which
progress along with vain. Lesion becomes brown and brittle and affected leaf veins turned
dark brown to black in color. The V shaped lesions enlarge with time and entire leaf become
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convert in yellow, later these affected leaf dies and falls from plants. Disease symptom on
seedling may also appear as stunted growth with dead spots on the cotyledons. Bacterial
oozing may be seen on infected plants. These bacteria may survive in disease plant debris
left in the field, cruciferous weed and seeds where bacteria can survive up to three year. It is
externally and internally seed borne pathogens. It spread very fast when rain droplets
contaminated with bacteria splash into healthy leaves and enter the hydathodes.

Management
Use disease free seeds

Use hot water seed treatment at 1220F for 30 minute

Rouge out infected plants.

Soak the seed in Straptomycin + Tetracycline at 100 ppm for 30 min.

Spray with Streptomycine or Agrimycine @ 100-200 ppm.

******
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Worldwide, maize is recognized as queen of cereals because it has the highest
genetic yield latent among the cereals. The crop is affected by various biotic and
abiotic factors. The crop is affected by more than 25 diseases. The biotic diseases are
caused by fungi, Bacteria and Nematodes and other are viruses etc. Among the
bacterial disease bacterial stalk rot is an important disease caused by gram
negative bacteria Erwinia chrysanthemi pv. zeae.

Introduction
Worldwide, maize is recognized as queen of cereals because it has the highest
genetic yield latent among the cereals. The crop is affected by various biotic and abiotic
factors. The crop is affected by more than 25 diseases. The biotic diseases are caused by
fungi, Bacteria and Nematodes and other are viruses etc. Among the bacterial disease
bacterial stalk rot is an important disease caused by gram negative bacteria Erwinia
chrysanthemi pv. zeae.
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Maize (Zea mays L.) a vital crop for the food security of many vulnerable
populations. It is also an important crop for its impact in the economy as a commodity.
Maize is one of the most adaptable promising crops with wider flexibility under varied agroclimatic conditions. Worldwide, maize is recognized as queen of cereals because it has the
highest genetic yield latent among the cereals. The United States of America (USA) is the
leading producer of maize contributes nearly 35% of the total production in the world .India
is among maize producing country. In grain production maize holds fourth position over
pearl millet. In most of the developing countries maize is consumed directly as food. Most
commonly used form of maize are as (1) Chapattis (2) porridges of various forms (iii) boiled
or roasted green ears (iv) breakfast foods like corn flakes and (v) Popcorn. Maize can be
grown successfully in variety of soils ranging from loamy sand to clay loam. However, soils
with good organic matter content having high water holding capacity with neutral pH are
considered good for higher productivity. The crop is affected by various biotic and abiotic
factors. The crop is affected by more than 25 diseases. The biotic diseases are caused by
fungi, Bacteria and Nematodes and other are viruses etc. Among the bacterial disease
Bacterial stalk Rot is an important disease caused by gram negative bacteria Erwinia
chrysanthemi pv. zeae. The symptoms are described with the management strategies to
reduce the yield loss. The Bacterial stalk rot of Maize was reported in Kanpur (Kanpur
Dehat).The field was severely infested with the bacterial diseases. The disease leads to
rotting of stems, stalks and leads to foul smell just like as rotten fish smell. It ultimately
leads to loss of formation of
fruits if the fruits are
formed it also disrupts the
fruits and damage the
quality of maize.
Symptoms
The bacterial trails
decompose of maize is
characterized
by
the
yellowing of leaves, leaf
sheath and nodes of stalk.
The disease then develops
rapidly along the stalk and
spreads to other leaves. As
tissue crumble, a foul
odour can be detected and
the top of the plant can be very

Fig 1. Symptoms of bacterial stalk rot
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easily removed from the rest of the plant. The stalk rots completely and occasionally the top
collapses. A longitudinal cut of stalk reveals internal discolouration and softly slimy rots
that is more concentrated at the nodes. Initial symptoms are a mark of leaf sheaths and stalk
nodes, which are followed by decay within the whorl and/or stalk. When the decay or rot
develops prior to tasseling, upper leaves forming the whorl are dead and easily removed
from the plant, while lower leaves are healthy. A foul odour accompanies the soft-rotted
tissues in the lower portion of the whorl. After tasseling, when the bacteria cause stalk rot,
split stalks reveals a soft, slimy rot and discoloration at the nodes (Figure 1.). The bacterium
can infect the plant at any node from the soil surface up to the tassel.
Epidemiology
The bacteria enter the plant through wounds from insects, hail, wind, and blowing
soil. High humidity and high temperatures (88° - 95° F) following pollination favour
development. Soft rot at the whorl stage can be a problem in areas with heavy rainfall or
overhead irrigation resulting in water standing for prolonged periods in whorls. Infection at
the soil line can occur if plants have been in standing water for a few days following heavy
rain and warm temperatures. The disease is observed in maize when intermittent heavy rains
are followed by high temperatures and humid conditions.
Pathogen: The Disease is caused by Erwinia chrysanthemi pv.zeae. The Pathogen is Gram
negative bacteria.

Management
Integrated Approach
 Judicious use of chemical and Cultural practices for the management of Bacterial stalk
rots to Maize.
 Chlorination of Irrigation water or soil drenching with bleaching powder (33%
Chlorin@10Kg/Ha at preflowering stage is recommended.
 Formulation containing copper oxyChloride can be effective applied against the disease
 The cultural practices involves removal of crop debris and fallen infected leaves and burn
it out of field.
 Soil solarization technique is quite effective for reduction of disease severity and use of
drenching of soil with effective chemical will reduce the disease.
References:
https://www.scribd.com/presentation/386463622/Erwninia-chrysanthemi-pptx
https://acsess.onlinelibrary.wiley.com/doi/full/10.2135/cropsci2014.09.0654
******
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Winged bean is eulogized as Vegetable of 20th century, four angled bean, Princes
pea and One species Super market. It has been identified as potentially suitable for
wider adoption in the tropical and subtropical areas. It is an herbaceous perennial
climbing bean but can be grown as annual. The entire winged bean plant is edible.
Green leaves, flower, roots, and tender pods can be eaten raw or cooked.
Uses and Importance of winged bean









It is fountainhead of protein and tocopherol.
It has potential to be used as animal feed for livestock and poultry.
It is affluent in vitamin A and C.
It can be used to produce winged bean milk.
Beans also reported as an effective remedy for smallpox and as a cure for vertigo.
Helps Healthy Fat Intake.
Prevents Birth Defects.
Prevents Aging Skin.
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Nutritional Value
Aside from their lovely nutty flavor and magnificent taste, winged bean is a decent
wellspring of supplements, nutrients and minerals. Burning through 182 gram of winged
beans offers 5.242 mg of Copper, 24.46 mg of Iron, 6.772 mg of Manganese, 1.875 mg of
Vitamin B1, 47.1 g of Total dietary Fiber, 821 mg of Phosphorus and 53.96 g of Protein.
Origin and distribution
The origin of winged bean is probably Papua New Guinea and Southeast Asia. Eight
of the nine species of Psophocarpus are native to tropical Africa with a single extension of
the cultivated Psophocarpus tetragonolobus to Southeast Asia and Papua New Guinea. It
grows well in Mediterranean countries, Tropical Asia and South East Asian countries. But
nowadays it is found growing throughout the world due to its higher nutritional value and
delightful taste. It grows abundantly in hot, humid equatorial countries like- Philippines,
Burma, Thailand, India, Indonesia and Sri Lanka. In India it is well grown in some states
which are as follows Tamil Nadu, Kerala, Karnataka, Goa, Orissa, Maharashtra and West
Bengal.
Varieties
1- IIHR Selection- 21
3- IIHR Selection-71

2- IIHR Selection- 60
4- WBC- 2 (from ICAR Meghalaya)

Climatic requirement
Winged bean thrives in hot weather and favour high humidity, but it is reported that
the winged bean can adjust to the climate of the equatorial tropics. The vegetative growth
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is best at 30°C day temperature and 22°C night temperature. Being a short-day length-loving
plant, it flowers when the day length hour is just around 12 hours, flowering is not occurs
if day length is more than 12 hours. The root/ tuber enlargement is best at 24°C day
temperature and 13°C at night.
Soil
Winged bean can be grown in a range of soils as long as it has good drainage, well
drained sandy loan soil and with rich organic matter is preferred.
Sowing
Winged bean is a direct seeded crop. Seeds are soaked in water for 24 – 48 hours
before sowing for better germination. Sowing is done during the month of June- July. Seeds
can be sown on flat beds, ridges or in raised beds according to the environmental condition.
Seed rate and spacing
The tall varieties are planted at 75-100 cm between rows and 25- 50 cm between
plants. The dwarf varieties could be planted at 60cm between rows and 25cm between
plants. Approximately 7kg of seed per hectare is required.
Manures and Fertilizers
About 10-15 tonnes of well decayed FYM per hectare are applied to the soil at the
time of field preparation. Before sowing, 25 kg N, 100 kg P and 40 kg K are applied in a
hectare. Half quantity (25kg) of N is top dressed at flowering.
Irrigation
The crop may not require much irrigation during rainy season if the rains are
regular. Irrigation once in 7–10 days is sufficient for the crop. Water logging should be
avoided in the field.
Trellis
Support of the vine is essential for high seed production. Trellis beside providing
support also result in bearing of higher number of pods. A trellis height of 2m is optimal.
Care and Weed Control
Pinch out the top of the main vine when it has produced 10-12 leaves to encourage
side shoots. Keep the beans well-watered. Weed control is necessary for the first 3-5 weeks.
Weeding by hand or animal drawn tractor two times before the support system of the winged
bean is established.
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Plant protection
There are no serious insect-pests or diseases that cripple the plant. Only a few
problems such as false smut and root-knot nematodes have been encountered while growing
winged beans and they can be managed well by using ecologically sound plant protection
strategies.
Harvesting and yield
The green tender pods are harvested after
70-90 days of sowing depending upon the
variety. The pods become ready to harvest
after 20-35 days of flowering. The seeds
mature in about months and tubers are
harvested after eight months. The crop period
of the crop for green pods is about 5-6
months. The yield of green pods is 10-15
tonnes per hectare. The dry seed yield is 1.01.5 tonnes per hectare. The yield of tuber is 5-10
tonnes per hectare.
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AN INTRODUCTION OF MINT CROP
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Mint is an aromatic perennial herb, popularly known as “Pudina” in India and
scientifically known as “Mentha” that has medicinal and aromatic value. The Mentha
genus includes 25–30 species that are widely grown in temperate areas around the
world.
Local names for Mint in India
Pudina Patta (Hindi), Puthina/Pudhinaa (Tamil), Pudina (Telugu), Pudina
(Kannada), Pudina (Marathi), Hara Pudina (Punjabi), Fudino/ Phodina (Gujarati),
Putiyina/Pudhinaa (Malayalam), Pudyanu (Kashmiri).
Benefits of Mint/Mentha
 It helps in digestion/stomach disorders.
 It helps in controlling nausea & headache.
 It helps in respiratory disorders and coughs.
 It is good for asthma patients.
 It helps in depression and fatigue.
 It also contributes to weight loss.
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Commercial or Hybrid Varieties of Mint
MAS-1, Hybrid-77, Shivalik, EC- 41911, Gomti, Himalaya, Kosi, Saksham,
Kushal, Kukrail and MESS-5.
Species of Mint
1. Japanese mint/Menthol Mint (Mentha arvensis)
Japanese mint is a primary source of menthol. The fresh leaves contain 4-6.0% oil.
The main constituents of the oil are menthol (65-75%), menthone (7-10%) and menthyl
acetate (12-15%) and terpenes (pipene, limonene and comphene).
2. Spearmint (Mentha spicata)
The principal constituent of spearmint oil is carvone (57.71%) and other minor
constituents are phellandrene, limonene, L-pinene and cinelole. The oil is used mostly as a
flavouring in toothpastes and as food flavouring in pickles and spices, chewing gum and
confectionery, soaps and sauces.
3. Peppermint (Mentha piperita)
The fresh herb contains essential oils ranging from 0.4 to 0.6%. The constituents of
peppermint oil are almost similar to Japanese mint oil. However, the menthol content is
lower in peppermint oil and varies between 35-50%. The other constituents are menthyl
acetate (14-15%), menthone (9-25%) menthoufuran and terpenes like pinene and limonene.
4. Bergamot mint (Mentha citrate)
Linalool and linalyl acetate are the main constituents of Bergamot mint oil. The oil
is used directly in perfumes. Cosmetic preparations like scents, soaps, after-shave lotions
and colognes also contain this oil.
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Agro-Climatic Condition
Japanese mint can be grown in all tropical and subtropical areas under irrigation.
The suitable temperature for mint cultivation is between 20°C to 40°C and rainfall should
be between 100 cm to 110 cm.
Season/Sowing time
Suitable time for timely sowing of mentha is 15 th January to 15th February. In case
of late sowing, oil content is reduced and results in low yield. For late sowing, prepare the
plants in nursery and plant it between March to first week of April in the field.
Soil
Mint can be cultivated in wide range of soils. However loam or sandy loam or deep
soils rich in organic matter are best for its cultivation. The soil should have a good waterholding capacity but water-logging should be avoided. A pH range of 6-7.5 is best.
Land Preparation
Should plough and give two cross harrowing to bring the soil to fine tilth. As part of
land preparation, add Farm Yard Manure (compost) about 50 to 60 cart loads per hectare.
Planting and Irrigation
The stolons are cut into small pieces (7-10 cm) and planted in shallow furrows about
7-10 cm deep with a row-to-row distance of 45-60 cm, manually or mechanically. Irrigation
of mint depends on type of soil, temperature and intensity of wind. Do first irrigation
immediately after sowing/planting. Continue irrigation at an interval of 20-25 days.
Manures and Fertilizers
The time of planting 125 kg of Nitrogen, 45 kg of Potassium, 65 kg of Phosphorus
per hectare are recommended. At the time of planting, mix the soil with entire quantity of
P and K along with 1/5th of N, the remaining 4/5th of N is given as top-dressing twice for
each harvest in available split doses.

Plant protection measures
Insects
 Termite
Termite harms the root as a result germination is adversely affected. In case of insect
menace in standing crop, use 2.5 litre per hectare chlorpyrifos with irrigation water.
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 Caterpillar
This caterpillar (hairy caterpillar, cutworms) is found on the lower surface of the leaf
and eats it due to which oil content is reduced. Spray 500 litre Dichlorvos or 750 ml
Fenvalerate per hectare dissolved in 600-700 litre water to protect the crop from this insect.
Larva of Leaf folder folds the leaves longitudinally and feeds on the chlorophyll content
by scraping the leaves. To prevent it, spray Monocrotophos 36 EC, 1.0 litre per hectare
dissolved in 600-700 litre water.
 Red Pumpkin Beetle- The insect feeds on the growing leaves and buds. Treat as
caterpillar.

Disease
 Root Rot
The infested root turns black and pink coloured spot is seen on the roots. Treat the
suckers with 0.1% Carbendazime before sowing/planting
 Leaf Blight
In the infested crop, dark brown coloured spot is seen on the leaves. The leaves turn
yellow and start shedding. To control this disease, spray 2 kg fungicide Mancozeb 75%
dissolved in 600-800 litre water.

Harvesting
Japanese mint is generally harvested after 100-120 days of planting, when the lower
leaves start turning yellow. The crop of mint is often harvested twice. The plants should be
cut-5 cm height from the ground surface. Second harvesting should be done after 70-80
days of first harvesting. After harvesting, leave the plants in sun shine for 2-3 hours and
extract the oil by distillation method at the earliest after drying it lightly in the shade.
Yield
A good crop of Japanese mint can give as high a yield as 48 t/ha of fresh herb.
However, the average yield of mints from three cuttings is 20-25 t/ha. The fresh herb
contains 0.4% oil.
******
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TECHNIQUES OF CULTIVATING CUCUMBER UNDER
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Cucumber in the recent years, has become important and gaining popularity in
greenhouse cultivation in Europe, USA and Israel. Three crops of cucumber can be
grown in naturally ventilated greenhouse in a year under north Indian conditions for
all the year round supply of high quality cucumbers to the up-market in metropolitan
cities.
Climate and soil requirement
The cucumber is a semi-tropical vegetable and grows best under conditions of high
light, humidity, moisture, temperature and fertilizers. It is relatively a short season crop and
cannot tolerate frost. The optimum temperature for better development of fruits is 14 to 20°C.
Cucumber requires mild climate and as such does well under greenhouse conditions.
It does well on well drained sandy loam soils. Heavier, wet and poorly drained soils
should be avoided. Cucumber can tolerate strongly acidic soils but best results are obtained
with soil pH of 5.5 to 6.8.
Plant growth habit
The cucumber is a coarse, prostrate, annual vining plant with stiff hairs or spines on
leaves and stems. Unbranched lateral tendrils emerge from the leaf axil and vining begins
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after two or three leaves are formed and branching is also initiated simultaneously. As soon
as branching begins, flower clusters also start emerging in the leaf axils. Fruits develop only
in newly produced leaf axils, therefore major pruning may be needed to stimulate growth; the
removal of entire weakened laterals is more effective than snipping back the tips.
Fruit
Botanically, the fruit is a false berry or pepo, elongated and round-triangular in shape.
The epidermal layer may have proliferated (warty) areas, each bearing a trichome (spiky
hair). The fruit cavity (three locules) contains soft tissues (placenta) in which the seeds are
embedded. Regular cucumbers are short (about 15 to 25 cm), uniformly cylindrical and bears
actual seeds (seeded cucurmber). Their thick, deep green skin has light green stripes and a
rough surface with strong trichomes. The skin is bitter in taste and not easily digested so the
fruits need to be peeled before eating. The English cucumbers are long (about 25-50 cm),
cylindrical with a short and narrow neck at the stem end and bear either no seeds (seedless
cucumber). The smooth surface has slight wrinkles and ridges. The thin skin is uniformly
green and bitter less, thus is consumable without peeling.
Temperature
The minimum temperature should not be lower than 18°C for sustained production.
Prolonged temperature above 35°C should also be avoided as fruit production and quality are
affected at extremely high temperature. Cucumber seed germinates rapidly (2-3 days) at an
optimum germinating temperature of 26-28 C in the germinating room. Once the seed has
germinated, remove the seed tray covers and reduce the temperature to 22°C, and supply as
much light as possible continuously. Maintain these conditions for the next 5-7 days until
seedlings attain enough growth that they can be safely handled, but not for too long as the
seedlings may get crowded, etiolated and grow too slender. The growth rate of the crops
depends on the average 24 hour temperature. The higher the average air temperature the faster
the growth. The larger the variation in day-night air temperature, the taller the plant and
smaller the leaf size. Although maximum growth occur at a day and night temperature of
about 28°C. Maximum fruit production is achieved with a night temperature of 19-20°C and
a day temperature of 22-24°C.
Light
Light plays an important role in plant growth as it facilitate photosynthetic activity by
the plant. It is absorbed by the chlorophyll in the green parts of the plants i.e. leaves, which
are food synthesis factories of the plant. The rate of photosynthesis relates to light intensity,
although it is not proportionate. During winter, light assumes more importance because it is
scarce.
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Relative humidity
High relative humidity generally favours growth. However, reasonable growth can be
achieved at medium or even low relative humidity. The crop can adjust to and with stand
relative humidity from low to very high but reacts very sensitively to drastic and frequent
variation in relative humidity. Its sensitivity to such variation is greatest when the crop is
developed under conditions of high relative humidity and also increases the risk of water
condensing on the plants and the development of serious diseases. High relative humidity
results in low transpiration rate, which leads to inadequate absorption and transport of certain
nutrients, especially calcium to the leaf margin and fruit. At low relative humidity, irrigation
becomes critical. Furthermore, low relative humidity favours the growth of powdery mildew
and spider mites, which alone can justify installing and operating misting devices.
Selection of cultivar
Selection of cultivar is one of the most important decisions made during the crop
production process. There are several cultivars available for greenhouse cucumber
production. Several factors should be considered when selecting a cultivar, including disease
resistance, plant vigour, early and total yield, fruit size and colour, and general fruit quality.
The main criteria in selecting the best cultivar are as follows:







Overall productivity
Plant growth habit and vigour
Fruit quality i.e. length, diameter, shape, colour and smoothness
Fruit shelf life
Disease resistance
Energy requirement

The cucumber varieties grown in greenhouses are usually as European types. These
special cucumber varieties are gynoecious and set fruits parthenocarpically fruit development
takes place without pollination. Such varieties cannot be grown in open field as natural
pollination may result into bitter fruits which in turn becomes club shaped at the blossom end
and seed. It is, therefore, essential to prevent bees and other pollinators from entering the
greenhouse as they carry pollen from outdoor gardens or field cucumber plantings. These
varieties generally produce higher yield and the fruits are 12-20 inches long, having slightly
wrinkled surface, uniformly green, thin skinned and usually have a short neck at the stem
end. Such fruits are consumed without peeling. There are three types of cucumber varieties.
They are sub-divided on the basis of flowering habit (i) gynoecious, which produces only
female flowers (ii) pre-dominantly gynoecious, which also bears some male flowers, and (iii)
the monoecious, which produces both male and female flowers. The first two types produce
fruits parthenocarpically, whereas monoecious types require pollination and does set seeds.
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Predominantly female types can be used with confidence, because they are less vigorous
requiring limited pruning, come into production earlier, produce more and can grow at a lower
temperature.
Cucumber cultivars are generally classified into four main groups:





Field cucumbers with prominent black or white spines.
Greenhouse or forcing cultivars, also referred as English cucumbers.
Sikkim cultivars with reddish-orange fruits.
Small fruited cultivars often used for pickling.

Nursery raising and planting
For greenhouse cultivation first the
nursery is raised on soil-less media in
plastic pro-trays, having cells of 1.0 to 1.5
inch size. Coco-peat, vermiculite and
perlite is used in 3:1:1 ratio as a media for
raising seedlings. About 600 g seed is
sufficient to raise the nursery for one
hectare area. One seed is sown in catch
cell. During the seeding and transplant
production stage, the plants must never
become stressed for water or nutrients. The seedlings are ready for transplanting within 2830 days in winter season and 15-18 days in summer season but proper root development is
required for transplanting of the crop. The transplants should maintain an upright growth
habit to aid in successful transplanting. Usually, greenhouse cucumber is grown under drip
irrigation system.
Spacing
Greenhouse cucumber plants have very large leaves, grow vigorously and require plenty
of sunlight. The optimum space per plant generally agreed to is 70 to 80 cm apart. One row
is planted on one bed and the spacing between rows is kept 1.4 to 1.5 m and 30cm between
plants. Sometimes, during summers two rows are planted on a bed with 60cm spacing
between rows and 30 cm amongst plants. But for better light availability to the crop only
single row is planted on each bed. Factors such as cultivar, season and growth medium
influence the plant spacing. Space the plants in the rows 45-60 cm. Although, it is important
to choose the space in the greenhouse as efficiently as possible but, excessive crowding
usually results in small fruits and outbreak of leaf diseases.
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Training and pruning
Several training systems exist for greenhouse cucumber. The basic principle in
developing a training system is to uniformly maximize the leaf interception of sun light
throughout the house. The selection of a system will largely depend on the greenhouse
facility, the production system and the preference of grower. The plants are trained upward
so that the main stem is allowed to climb to the overhead wire along a polythene twine. Wires
are fixed 8-9 feet above the ground. The twine of each plant is alternatively tied to the
horizontal overhead wires or steel cables running along with the length of the rows. The base
of the twine (string) is anchored loosely to the base of the stem with a non-slip noose, As the
stem develops, at is trellised on the twine up to the height of horizontal wires (8-9 feet height)
and then the plants are again trained to downward direction. Trellising of the plants is done
carefully to avoid any damage to the flower buds appeared on the main stem.
Pruning involves making a series of decisions based upon the basic concept of plant
growth. Although, pruning usually causes remaining shoots to increase in length and leaf
area, especially near the cuts, but total plant sine and weight is maximum without pruning
Thus, pruning is a dwarfing process. The main reasons for pruning the plants are as follows:
(i) To help recovery from injury to roots. (ii) To remove dead or injured growth. (iii) To
remove or restrict unwanted growth. (iv) To encourage or train growth where it is desired.
(v) To rejuvenate old plants. (vi) To promote flower and fruit production. (vii) To facilitate
light penetration throughout the leaf canopy for more efficient use of light. (viii) To expose
fruits to light when beneficial.
Pruning and training of greenhouse cucumber plants create conditions for maximum
yield of high quality fruits by establishing and maintaining. (i) Optimum fruit load. (ii)
Complete leaf coverage i.e. no light reaching the ground. (iii) Uniform exposure of entire
foliage (for efficient light absorption). Although training for practical reasons is uniform for
all plants, pruning offers opportunity at the fruit load of catch individual plant according to
its vegetative vigour.
Fruit Thinning
Over bearing can sometimes be a problem. So the plant protected from becoming
exhausted through selective fruit thinning besides improving the fruits size and limiting the
number of fruits per plant. This technique is powerful, so use it with great caution. The
limiting of fruits per plant invariably results in premium priced large fruits. Retaining of
optimum fruits per plant is the most deciding factor of quality and quantity of fruit yields.
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Fertigation
Cucumber requires a constant water supply to reach high quality yield. During the
period of growth, flowering and fruit enlargement, the plant is most susceptible to irrigation
deficit. The frequency of irrigation is largely dependent on soil type and weather conditions.
In general, greenhouse cucumbers are irrigated through drip system of irrigation, and
fertilizers are also applied along with irrigation water according to the crop growth and season
of cultivation. Greenhouse seedless cucumbers have a high nutrient requirement and grow
very rapidly when supplied with sufficient nutrients. The maximum demand for nutrients is
during the peak fruit production period. Nitrogen and potassium requirement is more,
however, a complete nutrition programme comprising essential minor elements needed. It is,
generally, sensitive to N deficiency and grows slowly and produces less flowers and smaller
fruits in low N regimes. In addition to N, P and K, calcium is also required for enhancing fruit
quality and yield, especially during intensive cultivation of cucumber. The fertilizers are
applied in liquid form along with irrigation known as 'fertigation'. During summer season
fertigation is done twice a week, whereas during mild winters the interval is 7 to 8 days.
However, during peak winter the interval of fertigation is 10 to 12 days, although soil type
and growth of the crop are also deciding factors. Sometimes, magnesium deficiency may
cause loss in yield and quality while intensive cultivation of cucumber is being done which
can, however, be corrected by applying either magnesium sulphate into the soil prior to
planting or fertigation with magnesium sulfate @ 35 kg per hectare should be done.
Pollination
For growing gynoecious varieties of slicing cucumber, there is no need of pollination
in greenhouse conditions. Pollination is also not required in case of pre-dominantly
gynoecious varieties. Monoecious varieties, however, are dependent upon pollination inside
protected structures, which is mainly performed by honeybees. 8 to 10 visits per flower are
required for adequate fruit formation in cucumbers. One beehive (20000 bees per hive) is
sufficient for 1000 m area of greenhouse cultivation of monoecious cultivars to obtain high
yield with high quality fruits. The direction of the beehive in the greenhouse is very important
along with proper ventilation. Precautions should also be taken that pesticides are not sprayed
during bee activity period.
Harvesting and Storage
Time from transplanting to first harvest is generally 35-40 days in gynoecious
cultivars of slicing types and 45-50 days in monoecious varieties of cucumber, but it entirely
depends upon the climatic conditions and crop management practices. Fruits are harvested
when they are more or less cylindrical and well filled. Fruits keep on developing as the plants
grow and reach harvestable stage in 10-14 days after flower opening. Therefore, fruit picking
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is a continual process usually done three times a week. Harvested fruits must be protected
from desiccation and bruising because the skin is rather tender and prone to water loss. With
good crop management of gynoecious cultivars, one can harvest 40-45 quintals of cucumbers
from 1000 m area with one crop of 3 to 3.5 month duration and normally three crops of
cucumber can be taken from the same area in one year with a quality fruit yield of 150-180
tonnes per hectare.
Pick the fruits carefully and place them in soft plastic or padded containers to avoid
bruising and damage. The size of the fruits at harvest is important. Harvesting of underdeveloped fruits losses revenue because larger fruit sells easier at better prices. However,
fruits left on the plant too long not only prevent new cucumber from developing but also has
a short life expectancy when harvested. Overfilling of the crate or staking the produce too
high may damage the bottom layer. Harvest the fruits in the early morning while the day is
still cool. Move the produce immediately from the direct sun light and to cool, shaded and
ventilated areas so that the fruit temperature do not rise. Cucumber fruits are picked manually.
The fruits should be held near the stem and clipped or snapped with a slight twist motion and
should not be pulled off the vines to minimize "pulled ends". Pulled off fruits leave an open
'wound' where the fruit skin is torn off and this cause the fruit to shrivel around the support.
Fruits are also harvested with the help of scissors or knives to avoid any injury to the fruits.
After harvesting, the fruits are graded according to size, shape and colour of the fruits and
after proper packaging marketed to various high markets on higher price. After all the effort
and money invested in production it is essential that fruits be handled well at harvesting,
grading and during transportation to the market.

Plant protection
Greenhouse structures are designed in such a way to minimize or eliminate most of the
insects and some of the diseases. This is possible with use of the anti-virus nylon nets of 40
to 50 mesh size (usually ultra-violate stabilized) on all sides of the greenhouse or other low
cast protected structures. Preventing the insects from entering in the greenhouse is the best
way controlling the insect problem in greenhouse for cucumber cultivation.

******
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Soil is a natural resource that may look robust and endless, but is in fact the
fragile product of thousands of years of formation. Soil erosion is agriculture’s
enemy: a major environmental threat to sustainability and productivity with knockon effects on the climate crisis and food security. Wind erosion is the movement and
loss of soil by the action of wind.
Soil is a natural resource that may look robust and endless, but is in fact the fragile
product of thousands of years of formation. Topsoil, which lies closest to the surface of the
land, contains essential nutrients for crops. It is this layer of soil that is endangered by wind
erosion. Soil erosion decreases soil fertility, which can negatively affect crop yields. Soil
erosion is agriculture’s enemy: a major environmental threat to sustainability and
productivity with knock-on effects on the climate crisis and food security. Wind erosion is
the movement and loss of soil by the action of wind. Wind generally operates as a tangential
force while transferring soil particles. For soil erosion, the wind force during the dry period
is most significant. At this period, the wind speed may vary from 15 to 25 km per hour. In
the northern plains and the desert, there is a continuous period of strong dusty winds (locally
called 'loo') from late March to late May or early June. These winds, reaching their maximum
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speed during the afternoon, are most effective in soil erosion in India. The storms have
considerable long paths extending over hundreds of kilometres so that the soils picked up
from one region may be deposited in the other distant regions. Mostly Wind erosion in India
is probably the highest in and around Rajasthan. The adjoining parts, i.e. Punjab, Haryana,
Malwa and Gujrat regions.
Mechanics of Wind Erosion
Wind erosion involves detachment of soil particles from the land urface by the
turbulent force of wind, movement of the de tached soil particles, and their deposition in
another location. Factors influencing wind erosion are as follows.
Wind factor
At a point very near the surface of the ground (0.03 to 2.5 mm), the wind speed is
zero. It increases exponentially with height from the land surface. For a short distance above
the surface, it is laminar, but above it turbulent. This turbulent air causes soil detachment
and soil movement. Turbulent flow occurs in the range of speed 1.6 to 3.2 km per hour. If
the soil particles on the land surface are unaggregated and not too heavy, wind may them
and initiate soil movement. The minimum wind speed lift required to initiate movement of
the most erodible soil particles (size: 0.1 mm in diameter) is about 16 km per hour at a height
of 30.0 cm from the land surface. Particles about 0.1 mm in diameter are most susceptible to
such movement. Stronger winds are necessary to move larger sized soil particles. The soil
particle movement depending upon the size of particles in relation to wind speed, the soil
movement is of three types, viz. saltation surface creep and suspension.
1. Saltation
The bouncing or jumping of soil particles in the size range of 0.05 to 0.5 mm in
diameter is termed as saltation. This is the dominant type of soil movement in the process of
wind erosion. The particles are transported horizontally in the direction of the wind. The
Fig. 1. Diff. erosion by wind
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larger soil particles are subject to vertical and horizontal transport to short distances only.
The finer the soil particles, the more are they liable to erosion and being carried aloft to a
considerable distance. The larger the eroding field, the greater is the chance of a bouncing
particle striking non-erodible soil particles. In this way a number of particles are in motion.
The rate of soil flow is zero at the windward edge of the eroding field and increases with
distance downwind until it reaches a maximum that a given wind can carry. This effect is
known as avalanching.
2. Surface creep
It is the rolling or sliding of larger soil particles (0.5 to 2 mm) along the land surface,
moved primarily by the impact of the particles in saltation rather than by the direct action of
wind force. By this impact, the non-erodible soil clods are broken and are subject to erosion.
This is a less dominant type of soil movement.
3. Suspension
The floating of small
sized particles in air and their
movement by the impact of the
soil particles in saltation is
called suspension. Once they
enter the turbulent air layers,
they can be carried away many
kilometers. Very fine sand,
clay and much of the soil
organic matter move by this
process.
This
type
of
movement is the most
recognizable characteristic of
Fig. 2. Suspension soil erosion
wind erosion.
Factors Affecting Wind Erosion
Soil erosion by wind occurs under dry conditions and high wind velocity. Following
factors affect soil erosion by wind;
1. Tillage: As the soils are loosened by the excess tillage the blowing wind removes finer
particles. On an untilled surface wind erosion is very less in comparison to tilled surface.
2. Structure: Soils with single-grained structure (structureless) is more prone to wind
erosion than aggregate structure.

January, 2021/ Issue-9 /Page |116

3. Organic Matter Content: Soils with low organic matter have low amounts of water
stable aggregate thus facilitating wind erosion.
4. Barren Surface: The presence of vegetation will reduce wind erosion hazards. This
effectively presents a barrier to wind movement. In addition, plant roots help bind the soil
and make it less susceptible to wind damage.
5. Continuous Dry Weather: Continuous dry weather will increase wind erosion because
soil particles are loosened due to lack of moisture. In wet and moist soils the finer particles
are held together, hence, no danger of soil erosion by wind.
6. Wind Velocity and Turbulence: Obviously, the rate of wind movement, especially gusts
having greater than average velocity, will influence erosion.
Causes of soil erosion
The supreme cause of excessive erosion is removal of vegetational cover from soil.
The important causes are: The important causes are given;
(i) Deforestation: The destruction of forest covers leads to increased run-off of rain water
and diminished storage in the soil. The structure of the soil suffers due to lack of organic
matter thus run-off increases. The water develops power enough to cause devastating floods.
In natural forest, when rain falls gently, the whole is absorbed and violent flood is lessened.
(ii) Destruction and Overgrazing of Pastures: A properly managed, lightly grazed pasture
might form a permanent protection to the soil because it provides an efficient cover for
preventing erosion and reducing run-off. But when there is overgrazing by cattle, goats and
sheep, the soil becomes uncovered as the grass overgrazed. Raindrops begin to fall directly
on the soil puddling the surface and clogging up the pores with mud, infiltration into the soil
is reduced and the run-off of the water increases, thus causing soil erosion.
(iii) Shifting Cultivation: Man's ruthless destruction of the forest for shifting cultivation has
also decreased the area under forest. Shifting or jhuming cultivation is chiefly practiced by
the tribal communities for raising food for them. According to this system of farming, the
forests are cleared and cultivated for 2-3 years. After two or three year's crop, the soil is
exhausted and then another felling of forest takes place and the first is abandoned for 5-15
years.
(iv) Faulty Methods of Cultivation: When the virgin land is ploughed and naked soil are
exposed to the rain the loss of the fertile soil is enormous, particularly on the steeper slopes.
On the slopes or hills, tillage practices along the slope increases run-off and soil erosion.
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Effects of soil erosion
1. Loss of soil: The top soil is lost by erosion which is fertile soil. Due to formation of gullies
and ravine valuable agricultural lands are lost.
2. Effect of erosion on organic matter and soil structure: Erosion of upper layer of the
soil decreases the content of organic matter. The structure of the soil becomes bad.
3. Loss of nutrient: As the water continues to carry away the top nutrients of land declines.
It is estimated that the annual loss of fertility by erosion is 20 times faster than what is
removed by the crops.
4. Effect of soil loss on yield: When soil is removed bodily from a field, both available and
potential plant food along with mineral material is carried away. As erosion progresses,
compact soil of relatively low infiltration capacity is approached. The ability of the land to
supply moisture for plant growth is decreased, the beneficial activity of microorganism
lessened. Due to these bad effects the yields are lower.
5. Hindrance of farming operations: When a field is cut by rills and gullies, the difficulties
of ploughing and other farm operations are considerably increased.
6. Deposition of sand and gravel on agricultural lands: Wind borne sand encroaches
arable lands and makes them unfertile. Crops are damaged by sand storms. Water may also
deposit sand and gravel on the agricultural lands.
7. Heavy floods in the river: The destruction of the forest in the catchment areas of the
rivers and their tributaries has caused rapid run-off and erosion leading to the deposit of an
increasing mass of debris on river beds in lowlands thus increasing the damage from floods.
8. Effect on transportation: Roads and railway lines are eroded by flood water thus creating
hindrance in transportation.
9. Destruction of vegetation: In wind erosion the large soil particles (or sand particles, have
a cutting effect on tender plants). Dust laden winds burn up the grasses. Destruction of
vegetation by water is a frequent phenomenon in flood prone areas.

Wind erosion equation
Wind erosion equation which expresses mathematically the many factors involved in
soil losses by wind erosion was suggested by Chepil and Woodruff (1963), and is given
below.

E = f (ICKLV)
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Where,
E= annual soil loss (tons/acre);
I= soil erodibility, determined from percentage of non-erodible soil fraction > 0.84 mm
in diameter as measured by dry sieving (ton/acre/year);
C= local wind erosion climatic factor (percent), which varies directly with the cube of
the wind speed and inversely with the cube of soil water content;
K= soil surface roughness (in.), which is equal to average height of the clods or ridges
constituting the surface;
L= equivalent unsheltered field width (ft) along the prevailing wind direction;
V= equivalent quantity of vegetative cover, which includes the quantity of vegetation
above ground (1b/ acre).
Management of wind erosion
1. Conservation of Moisture: The soil can be kept moist there is little danger of wind
erosion. This can be done by ploughing of the lands during rain, levelling, bunding and
terracing of the land and water harvest.
2. Vegetative Cover: Vegetative cover discourages soil blowing by providing a mechanical
obstruction to erosive winds thus reducing their velocity and soil carrying capacity. The roots
help in binding the soil particles together in this way they resist erosion by wind.
3. Mulching: Stubble mulch has proved to be effective in controlling wind erosion.
4. Rough Surface. Wind is more effective on smooth surface than on rough surface. Hence,
if no mulch is possible then the surface should be left rough during the period of high winds.
5. Trash Tillage: Tillage operations that leave the clods and trash at the surface and are
desirable in controlling wind erosion. The trash should not be burried but mixed with the
surface soil so that it is not easily flown away, but will obstruct the movement of the soil in
a lose condition and without a good cover is liable to lead heavy wind erosion. Opening
ridges and furrows at right angles to the prevailing winds is desirable to a certain extent.
6. Organic Matter. This is desirable for increasing the stability of the sail structure, for
improving water-holding capacity of the soil and for building up its fertility. Using green
manure crops is a desirable practice for this purpose. Crop residues should be left on the soil
and not removed for use as fuel.
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7. Regulating Grazing: Probably the most important cause of wind erosion is overgrazing.
There must be grazing regulations to restrict the use of grazing lands.
8. Strip Cropping: Strip cropping in an effective method for controlling the wind eromon
Wind strip cropping, one of the types of strip cropping is especially suitable for the land
which is susceptible to wind erosion In wind strip cropping normal crop row should be
alternated with tall crop or plant, at right angles to the direction of the prevailing winds.
9. Vegetative Barriers. To cater the need of small farmers, vegetative barriers (also known
as live-funds) for rain water conservation and to regulate overland flows are useful.
Important vegetative barriers are:
Khus (Vetiveria Zizanioides), Anjan grass (Cenchrus ciliaris), Lemon grass
(Cymbopogan flexuosus), Broom grass (Thysanolaena maxima) Vegetative barriers have not
been widely acceptated by the famers. Acceptance can be enhanced by selecting the species
which can yield fodder for the cattle or loppings to maintain soil fertility.
10. Wind Break and Shelterbelt. Trees and shrubs, commonly planted in rows at right
angles to the prevailing winds are called shelterbelts. A recommended shelterbelt to control
wind erosion may be made by planting three rows of trees and shrubs, the control row to
consist of tall trees and the two outside rows to consist of smaller dense shrubs.
11. Terracing or terrace farming.
12. Perimeter runoff control.
13. Soil-conservation farming.
14. Salinity management.

*******
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