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Wada rice get GI tag

A variety of rice widely grown in Wada in the
Palghar district(MH) has been given a
‘Geographical Indication’ tag, which will give it a
unique identity as well as wider markets. Wada
Kolam, also known as Zini or Jhini rice, is a
traditional variety grown in the Wada tehsil of Palghar,
with the grain being off white in colour.
Kolam rice commands a price of Rs. 60-70 per kg in
domestic markets and has a sizeable demand overseas
as well. Wada Kolam has been grown in Palghar for
years. It is known for its small grain, aroma, taste and
for being light for digestion. It is gluten-free.
However, it is a low yielding crop.
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Nethra Jumbo-1
A new cashew nut variety

The Directorate of Cashew Research (DCR) at Puttur in
Dakshina Kannada district has released a new jumbo nut hybrid
cashew – ‘Nethra Jumbo-1’.
According to Principal Scientist of the directorate J. Dinakara
Adiga, about 90 cashew nuts of this variety made a kg. In other
varieties, about 160 nuts are required to make a kg. This brings
down the amount of labour required for harvesting the crop by
almost a half.
If other varieties required about 60 workers, it requires around 3035 workers bringing down the mandays required for its harvesting
by almost 50%.
“The new variety can save about ₹16,000 a tonne on labour cost
and fetch a premium of ₹10,000 for bigger size per tonne of nut
yield.
November, 2021/ Issue-19/Page | 9

HP begins cultivation of
cinnamon

Organised Cinnamon cultivation in Himachal Pradesh was
launched, with the help of State Agriculture Minister Virendra
Kanwar planting the first sapling in the Una district.
Cinnamon cultivation in Himachal Pradesh has been introduced
by CSIR’s Institute of Himalayan Bioresource Technology
(IHBT) on a pilot basis.
On the occasion, the director of CSIR-IHBT informed that as
much as 2000 hectares of the area was under Cinnamomum verum
cultivation in Kerala but was in an unorganized sector.
India imports 45,318 tonnes of Cinnamon annually from Sri
Lanka, China, Indonesia, Vietnam, and Nepal. Of the 45,318
tonnes of imports, 37, 166 tonnes of Cinnamomum cassia (species
banned in various countries) are imported by India from China,
Vietnam, and Indonesia.
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Judima rice wine and Sojat
mehandi get GI tag

Judima, homemade rice wine from Assam and Sojat
Mehndi (Henna) from Rajasthan, has been awarded the
geographical indication (GI) tag.
Judima is a local fermented drink made with rice, brewed
by the Dimasa community in Assam. It derives its name
from the words Ju which means wine and Dima means
‘belonging to the Dimasa’. It is the first traditional brew
in all of the northeast to bag GI tag.
Sojat Mehendi, originating from Mehendi leaves grown in
Sojat, is naturally cultivated using rainwater. Sojat tehsil of
the Pali district in Rajasthan has a suitable geological
structure, topography and drainage system, climate and soil
for naturally cultivating the mehndi leave crop.
November, 2021/ Issue-19/Page | 11

India's first e-fish market App
Fishwaale

Assam Minister for Fisheries, Environment and Forest and
Excise, Parimal Suklabaidya launched an App Fishwaale,
India’s first e-fish market.
The app developed by Aqua Blue Global Aquaculture
Solutions Pvt. Ltd. in collaboration with the fisheries
department at a function held at Sri Madhabdev Bhawan
auditorium, the minister called the app “a one-stop
solution for aquaculture” that will help both the buyers
and sellers.
Table size fish such as bhangon, mrigal and rohu and
freshwater and seawater frozen fish (icebox) will be
available coupled with dry fish packets, dry fish raw, fish
pickles and processed fish products.
November, 2021/ Issue-19/Page | 12

UDAN 2.0

The Union Minister of Civil Aviation has released Krishi
Ude Desh Ka Aam Naagrik (UDAN) 2.0 to facilitate
movement of agricultural produce by air.
The Krishi Udan 2.0 scheme proposes to optimize and
incentivize transport agri-produce by air transportation. The
first phase of the Krishi Udan 2.0 scheme will be
implemented across 53 airports in India with the main
focus on the Northeast and tribal regions.
It lays out the vision of improving value realization through
better integration and optimization of agri-harvesting and air
transportation and contributing to agri-value chain
sustainability and resilience under different and dynamic
conditions.
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First IVF calf of “Banni”

A "Banni" buffalo belonging to a dairy farmer from
Dhanej village in Gir Somnath gave birth to an IVF
male calf, in what the Union Ministry of Fisheries,
Animal Husbandry and Dairying called the birth of the
first calf of the breed born using in-vitro fertilisation
(IVF).
The first IVF calf of "Banni" breed of buffaloes, found
primarily in Gujarat's Kutch region, was born at a
farmer's house in the state's Gir Somnath district.
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First apple festival : Jammu
Kashmir

In a first, the Jammu and Kashmir government has organised a
‘two-day apple festival’ on the banks of the Dal Lake to
promote Kashmiri produce among buyers from different states.
The festival, which starts at the Sher-e-Kashmir International
Convention Centre, will be inaugurated by lieutenant governor
Manoj Sinha and Union minister for agriculture Narendra Singh
Tomar.
Horticulture director Ajaz Ahmad Bhat said, “During the
festival, big buyers and entrepreneurs will come to Srinagar and
will directly speak to growers and cold store owners. Growers
from all districts have been invited for the festival. Our aim is to
act as a bridge between growers, big buyers and companies.
Several states are unaware of fruits produced in Kashmir and
could be our future market.”

November, 2021/ Issue-19/Page | 15

World food day

World Food Day is celebrated every year on October 16 to
commemorate the date of the founding of the United Nations
Food and Agriculture Organisation (FAO) in 1945 to promote
global awareness and action for those who suffer from hunger, and
to highlight the need to ensure healthy diets for all.
World Food Day has celebrated various themes to highlight the
importance of food security, with most of them revolving around
agriculture.

Theme: “Our actions are our future- Better production,
better nutrition, a better environment and a better life,” as per
the official website of FAO.
November, 2021/ Issue-19/Page | 16
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India holds the record for the second-largest agricultural land in the world, with
around 60% rural Indian households making their living from agriculture. The
agricultural sector in India employs half of our population and we are greatly dependent
on the farmers and agricultural labourers to provide us with a means of sustenance. Yet,
this is one of the riskiest sectors to be employed in because it is dependent on
uncontrollable factors like weather, market fluctuations and topographical conditions.
Efforts are being made to give this sector and its workers a much-needed boost. And the
biggest way of doing this is through advancements in agriculture technology. Modern
techniques and methods will surely elevate agriculture to the next level and ease the
burden on farmers. This therefore creates a huge scope for Agriculture Startups in the
country. Transformation of Agriculture to Agribusiness is one of the important strategies
where enterprising farmers practice profitable agriculture.
Agriculture plays a vital role in India’s economy. Over 58% of the rural
households depend on agriculture as their principal means of livelihood. As per the 2nd
advised estimates by the Central Statistics Office (CSO), the share of agriculture and
allied sectors (including agriculture, livestock, forestry and fishery) is estimated to be
17.3% of the Gross Value Added (GVA) during 2016-17 at 2011-12 prices. The GDP of
agriculture and allied sectors was recorded at $244.7 Bn in FY ’16.
The Indian food and grocery market is the world’s sixth largest, with retail
contributing 70% of the sales. The Indian food processing industry accounts for 32%
of the country’s total food market, one of the largest industries in India and is ranked
fifth in terms of production, consumption, export and expected growth. It contributes
around 8.80 and 8.39% of Gross Value Added (GVA) in Manufacturing and Agriculture
respectively, 13% of India’s exports and six per cent of total industrial investment.
November, land
2021/ Issue-19/Page
| 18 with
India holds the record for the second-largest agricultural
in the world,
around 60% rural Indian households making their living from agriculture. The
agricultural sector in India employs half of our population and we are greatly dependent

Over the last decade, the sector is being streamed with the stream of educated youth,
fired by the ideas, passion and innovations to launch newer kinds of technology and business
models to lift the face of agriculture from primitive to hi-tech one. Startups are providing
missing links in the agri value chain and delivering efficient products, technologies and
services to the farmers on one hand and the consumers on the other hand, From ICT apps to
farm automation and from weather forecasting to drone use and from inputs retailing and
equipment renting to online vegetable marketing, and from smart poultry and dairy ventures
to smart agriculture and from protected cultivation to innovative food processing and
packaging, its proliferation of all innovations and technology driven powerful startups set to
revolutionize the food and agriculture sector.
Market Overview
Land under Cultivation: At 157.35 million hectares, India holds the second largest
agricultural land in the world.
Varied Climatic Conditions: With 20 agri-climatic regions, all 15 major climates in the world
exist in India. The country also possesses 46 of the 60 soil types in the world.
Record Domestic Production: In FY ’16, 253.16 million tonnes of food grain production was
recorded in India, up from 252.68 million tonnes in FY’15. India is among the 15 leading
exporters of agricultural products in the world.
Main Products: India is the largest producer of spices, pulses, milk, tea, cashew and jute; and
the second largest producer of wheat, rice, fruits & vegetables, sugarcane, cotton and oilseeds.
Farm Mechanization: India is one of the largest manufacturers of farm equipment such as
tractors, harvesters and tillers. India accounts for nearly one-third of the overall tractor
production, globally, with the tractor production in the country estimated to increase from 0.57
million units in FY16 and reach to 16 million units by 2030.
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Over the last decade, the sector is being streamed with the stream of educated youth,
fired by the ideas, passion and innovations to launch newer kinds of technology and business
models to lift the face of agriculture from primitive to hi-tech one. Startups are providing

CHALLENGES IN AGRI- TECH STARTUPS
1. Inefficient Supply Chain: Powerful incumbents control farming resources such as
finance, seeds, chemicals, distribution, and supply chain. These systems have complete
access to the distribution networks that supplies to about 8 Mn kiranas across the country
too.
2. Middlemen and Agents: The farmer needs on the demand-side are controlled by
middlemen and agents who own the fragmented supply chains. They also control the
produce pricing. For instance, organized retailers are estimated to source 20% of their
produce directly from farmers, the rest of from mandis. But mandis are not ideal
farmers’ markets, Traders require a license to operate within a mandi but whole sale and
retail traders and food processing companies cannot buy produce classified as notified
agricultural products (cereals, vegetables etc.) directly from a farmer. Notified products
are to be brought to the market committee and auctioned in the farmers’ presence. Most
of the market committees have failed to provide a competitive platform to farmers and
lack transparency and technology intervention to ensure smooth and just trading.
3. Lack of financing: Distributors usually double up as lenders and most farm-debt is
created because of using chemicals and seeds that are not pest-resistant. Additionally,
domestic subsidies and investments announced in policies rarely reach the end customer
– the farmer.
4. Inadequate Irrigation: Agriculture in India is a fragmented activity spread across
600,000 villages and most of the regions still depend on rainfall for water (~70%). While
at the same time, groundwater levels are slowly receding from the 1,000 ft. avg. depth
yearly.

5. Farm size vs Productivity: Studies have shown that there is an inverse relationship
b/w farm size and productivity. Indian farms are fragmented and small; 70% are less
than 1 Hectare, while national average is less than 2 hectares, resulting in significantly
low farm yields. In Europe and US, avg. sizes are 30x and 150x of those in India.
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List of Successful agri-startups in India
There are over 250 Agri-Tech startups in India across the value chain,
leveraging the use of technology and innovation in business models to impact the
large agri sector in India.
Sub-Sector
Startup

Upstream (Input) Marketplace model
(Matching Agri-input sellers to farmers)

Downstream (Output) ‘Farmto-Fork’ supply
chain model (Matching farmers to
businesses or retail customers for fresh
produce, processed food)

Farming-as-a-service

IoT/Big Data led innovation

Engineering led innovation

Miscellaneous (Innovation in agri products,
dairy farming)

November, 2021/ Issue-19/Page | 21

Schemes initiated by Government
The Indian Govt. has placed a strong impetus on this sector and aims to double the
income of farmers by 2022.
1. Pradhan Mantri Fasal Bima Yojana (PMFBY)a. Launched in 2016, the scheme provides financial support to farmers and cover
their crop losses. The scheme covers Rabi, Kharif crops as well as annual
horticultural and commercial crops.
b. PMFBY is a crop insurance policy and premium payable on the principle amount
to the farmers.
2. Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)Under the scheme, allocation of USD7.64 billion has been made for investment in
irrigation, expanding cultivable area, improve efficiency of on farm water to reduce
wastage, enhance adoption of precision irrigation, etc.
3. Pramparagat Krishi Vikas Yojana (PKVY)The scheme ensures the promotion of organic farming and balanced use of
chemical fertilizers and enhance the quality of farm produce.
4. Agriculture Technology Management Agency (ATMA)a. This technique facilitates retrieval of data and data entry from the internet-based
web portals without having internet by using a simple mobile phone.
b. More than a dozen of services of innovative technology like USSD are being
operationalized for farmers and other stakeholders.
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Way Forward
This is an opportune time to integrate different domains of knowledge and
skills in agri-innovation. In addition to fresh farm produce, there are lucrative
opportunities in processed products such as pickles, freeze drying, IQF as well
as traditional processing methods. This calls for effective post-harvest
management infrastructure such as storage, preservation, cold chain and
refrigerated transportation clubbed with efficient technology solutions across
the agri-value chains.
New models such as FAAS can lead to more sustainable profitability. The
‘platform model’ can leverage data analytics to identify emerging business
trends and opportunities and thus attract more venture capital. Smartphones
powered by affordable mobile broadband networks are helping to improve the
workflow of farms and dairies. This opens the door to new pay-per-use business
models and innovation stacks, connecting the farm to the fridge and fork. More
than 25% of farmers in India today have access to smartphones. There is a need
to develop create mobile training programmes to educate farmers and help them
adapt to and adopt new technological advancements.
About Author
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ncrease in the
population leads
to the excessive
Hitesh Pant
crowds, pollution,
B.Sc. Horticulture
MBA Agribusiness
crime and destitution.
Management
Increase in global
population is increasing
V.C.S.G.U.U.H.F. College
conflicts in land, water,
of Horticulture, Bharsar,
Pauri Garhwal
food,
open
space,
schools, colleges, jobs
and various transportation
etc. In developing countries like India, Population is
a major cause of poverty and poor health. Larger
population affects agriculture in many ways such as
decrease in the size of the farmer household. Also
high population make the shortage of the land so that
the land prices gets effected. The population is
currently increasing at an average rate of 1% per year
with some countries like India increasing growth
rates are more than 1%.High population growth rate
which is not accompanied by no growth in the
agriculture sector will have very serious effects on
any country. If the demand for food is not competed
by the supply than the country has to import the food
from out countries using a lot of foreign resources. lt
is the aim of every country to become self-sufficient
in food production and also to control their
populations. For sustained growth and development
of agricultural commodities the government aims to
become self-dependent in their food production.
Various countries like North Korea is facing a huge
crisis of food due to this covid pandemic as prices of
the essential commodities and food items had

I

increased due to shortage of the food items in the
countries. Report which was given by UN FAO says
that North Korea has a shortage of approximately
9lakhs tons of food. Country supreme leader Kim
Jong Un had already accepted that the situation in the
North Korea is tense because of high food shortage
in the country. Price of the food items in the
countries had increased overnight. A packet of black
tea costs Rs 5190, 1 Kg costs Rs 3335 and a packet
of tea costs Rs 7414. North Korea is facing this huge
crisis just because of failed agriculture output.
Fast population increase has serious
implications directly on the growth and development
of the economy of any country. In the countries like
India which is a developing country, agriculture
remains the backbone of the economy providing the
primary for the development of other sectors of the
economy. Agriculture provides food security for a
rapidly growing population in the country and also it
provides employment for various growing labours
and also generate foreign assets from export of
various commodities. The population which lives in
the rural areas of the country depends indirectly or
directly on agriculture. Land is the main factor in the
production of the food and as population is
increasing rapidly shortage of the land hence
increase of the land prices takes place. Continuous
population growth is continuously decreasing the
sizes of the house-holds farms. Population increase
is making a lot of pressure on the land. Increase in
population rate is causing deforestation which causes
soil erosions and decreasing the fertility of the soil.
If this is left as such, it would threaten the elements
of life by decreasing the ability of land resource to
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produce the food supply required by directly
reducing the fertility of the soil, this has resulted in
food shortages over the years.
This clearly tells the problems caused by the
rapidly growing population on agriculture. It detects
the density situations and includes the critical
element of decreasing land sizes. Agricultural
potential of the two districts. Rapid growing
population directly affects the future land holding
per person. It had a direct impact on fuel wood
supply in the country. India covers around 2.4% of
the world’s land area and it has 7.5% of the world’s
total population.

With over more than 135 crores peoples
living in the country, India is currently the world’s
second largest country in the terms of population, as
we are making almost an entire Australia each year.
According to some reports, India will overtake China
to become the world’s most populous country by the
year 2024 with a population of approximately more
than 135 crores and it will remain the most populated
country through the end of this century. India has
now become a land of small farms. In India about
63% of farmers have less than 1 hectare land and
about 20% are doing farming in between 1-2 hectare
of the land and about 16% have 2-4 hectare land.
Agriculture is the largest and one of the most
important sectors of the rural economy and
contributes both to growth of the economy and gives
employment to the various people. Agriculture is the
source of livelihood for nearly 70 percent of the
country’s population. A large fraction of the rural

workers is poor and consists of marginal farmers and
landless agricultural laborers. Unemployment and
underemployment is spreading among these peoples.
The number of rural poor are continuously
increasing due to increase in the population in the
country.
Productivity in agriculture generally
dependent on two factors only the first is Technology
such as used of improved, certified and diseases
resistant seeds, fertilizers modern plows , tractors,
harvesters, irrigation modern technique like drip and
sprinkler irrigation etc. These factors not only
increase the quality of the food but also increase the
productivity ogf the field. The second factor in
which agriculture productivity is dependent is
institutional factor which include land ownership,
increasing size of the farm lands etc.
Farmers should learn about the sustainable
farming techniques. Farmer can take various steps to
undertake in order to do sustainable farming. By
increasing diversity in the farm and by doing
polyculture instead of doing monoculture is more
profitable in the land. By using that varieties of the
plant which gives high yield, and well adapted to that
condition, farmer and increase their yield. By doing
High density planting and intercropping farmer can
properly utilize their land and increase their
production. Also by keeping the plants and animals
which directly or indirectly benefit the plants and
soil fertility can increase the crop productivity.
Raising of the livestock with the crop production can
add additional income in the farmer’s income by
making mutual relationship between them.
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By tolerating the natural predators which
directly or indirectly helps the crop by eating the
insect pest will increase crop production such as
snake which control mouses, ladybugs which control
aphids and spider that feeds on insects etc. Also a
farmer should do direct marketing rather than any
other way of marketing so that maximum profit can
be achieved by farmer only. Direct marketing
includes roadside stands, farmers markets, selling
their products in other states etc.
By finding well, experienced labors which
knows about sustainable agriculture who understand

about the crops and help you in running your farm.
Each crop uses and affects soil differently, so that it
is better for any area of soil to be planted with a
different crop from one year to the next. Global
warming can bring a series of changes that cause soil
erosion and desertification. Due to global warming,
problems like irregular rainfall and drought can
occur. These can contribute to soil erosion and
desertification in the future.

********
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What Is Iron?
Upasana Mishra
Iron
is
a
(M.Sc. Student)
mineral found in
Food Nutrition and Public
plants and animals
Health Ethelind College
and all living things.
of Home Science
SHUATS, Prayagraj
It’s an important
component
of
Dr. Virginia Paul
hemoglobin, the part
(Professor)
of
red blood cells that
Food Nutrition and Public
carries oxygen from
Health Ethelind College
of Home Science
the lungs to the body.
SHUATS, Prayagraj
Iron gives hemoglobin
the strength to “carry”
(bind to) oxygen in the blood, so oxygen gets to
where it needs to go.
People can get iron by eating foods like meat
and dark green leafy vegetables. Iron is also added to
some foods, such as infant formula and cereals.
How Much Iron Do Kids Need?





Infants who breastfeed tend to get enough iron
from their mothers until 4–6 months of age.
Around this time, iron-rich foods like fortified
cereal and puréed meats are usually introduced.
Breastfed babies who don’t get enough iron
should be given iron drops prescribed by their
doctor. Babies given iron-fortified formula do
not need added iron.
Infants ages 7–12 months need 11 milligrams of
iron a day.
Toddlers ages 1–3 years need 7 milligrams of
iron each day. Kids ages 4–8 years need 10





milligrams while older kids ages 9–13 years need
8 milligrams.
Teen boys should get 11 milligrams of iron a day
and teen girls should get 15 milligrams.
(Adolescence is a time of rapid growth and teen
girls need additional iron to replace what they
lose monthly when they begin menstruating.)
Young athletes who regularly engage in intense
exercise tend to lose more iron and may need
extra iron in their diets. People following a
vegetarian diet might also need added iron.

Sources of iron







Beef, pork, poultry, and seafood
Tofu
Dried beans and peas
Dried fruits
Leafy dark green vegetables
Iron-fortified breakfast cereals and breads

(Note: Iron from animal sources is more easily
absorbed by the body than iron from plant sources.)
To help make sure kids get enough iron






Limit the amount of milk toddlers drink to about
16–24 fluid ounces (473–710 milliliters) a day.
Serve iron-fortified infant cereal until kids are
18–24 months old.
Serve iron-rich foods alongside foods containing
vitamin C (such as tomatoes, broccoli, oranges,
and strawberries). Vitamin C improves the way
the body absorbs iron.
Avoid serving coffee or tea at mealtime — both
contain tannins that reduce the way the body
absorbs iron.
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Conclusion

Female

Pregnancy

Lactation

Birth to 6
months
7-12 months

0.27 mg

0.27mg

11 mg

11 mg

1-3 years

7 mg

7 mg

4-8 years

10 mg

10 mg

9 – 13 years

8 mg

8 mg

14 – 18 years

11 mg

15 mg

27 mg

10 mg

19 – 50 years

8 mg

18 mg

27 mg

9 mg

Age

Male

Table 1: Recommended Dietary Allowances
(RDAs) for Iron

Adequate Intake (AI)

 It is needed by everybody throughout the life
cycles.
 It is absorbed in the duodenum and jejunum.
 It is part of hemoglobin and myoglobin that carry
oxygen throughout the body.
 It carries many other important physiological
functions
 It is stored in liver, spleen and other tissues and
it is an essential part of many of body's proteins
and enzymes.
 It deficiency of which causes Iron Deficiency
Anaemia - one of the most common nutritional
disorders around the globe.
 That our body can not excrete if overloaded and
results in hemochromatosis and hemosiderosis.
*****
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hotosynthesis
is a vital
Dr. Srikanth G.A*
physiological
process where
Assistant Professor,
in the chloroplast of
Deptt. of Plant Physiology,
SIIASHT, Channapatana,
green
plants
Karnataka
synthesizes sugars by
using water and
carbon dioxide in the
presence of light. Photosynthesis literally means
synthesis with the help of light i.e. plant synthesize
organic matter (carbohydrates) in the presence of
light.
Photosynthesis is called as carbon
assimilation (assimilation: absorption into the
system). During the process of photosynthesis, the
light energy is converted into chemical energy and is
stored in the organic matter, which is usually the
carbohydrate. One molecule of glucose for instance,
contains about 686 K Calories energy. CO2 and
water constitute the raw material for this process and
oxygen and water are formed as the byproducts
during photosynthesis. Stephen Hales (1727) first
explained the relationship between sunlight and
leaves and Sachs (1887) established that starch was
the visible product of photosynthesis.

P

Photosynthetic apparatus
The chloroplast in green plants constitutes the
photosynthetic apparatus. In higher plants, the
chloroplast is discoid in shape, 4-6 in length and 12µ thick. The chloroplast is bounded by two unit
membranes of approximately 50°A thickness and
consists of lipids and proteins.
Chlorophylls (green pigments)
Chlorophylls are magnesium porphyrin

compounds. The porphyrin ring consists of four
pyrrol rings joined together by CH bridges. Long
chain C atoms called as phytol chain is attached to
porphyrin ring at pyrrol ring IV.
Carotenoids (yellow or orange pigments)
1. Carotenes: Carotenes are hydrocarbons with a
molecular formula C40H56
2. Xanthophylls (carotenols)
They are similar to carotenes but differ in
having two oxygen atoms in the form of hydroxyl
or carboxyl group. The molecular formula is
C40H56O2. The role of Carotenoids is absorption of
light energy and transfer the light energy to
chlorophyll a molecules. They also play a very
important role in preventing photodynamic damage
within the photosynthetic apparatus. Photodynamic
damage is caused by O2 molecules which is very
reactive and is capable of oxidizing whole range of
organic compounds such as chlorophylls and
thereby making them unfit for their normal
physiological function.
Location of
chloroplast

photosynthetic

pigments

in

The photosynthetic pigments are located in
grana portions of the chloroplast. They are present
in the thylakoid membrane or membrane of grana
lamella. The membrane of thylakoid is made up of
proteins and lipids or the membrane consists of both
lipid layer and protein layer.
Light: The chief source of light energy for
photosynthesis is sun. The solar radiation or solar
energy passes through the space and reaches the
earth in the form of electromagnetic radiation with
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waves of varying lengths. The various portions of
electromagnetic spectrum are gamma rays,
ultraviolet rays, visible rays and infrared rays. The
wavelength of these rays ranges from 280 nm to
1000 nm.

In green plants, pigment system I contains
chlorophyll a, b and carotene. In this pigment
system, a very small amount of chlorophyll a
absorbing light at 700 nm, known as P700 however
constitutes the reaction centre of photosystem I.
The two pigment systems I and II are
interconnected by a protein complex called
cytochrome b6–f complex. The other
intermediate components of electron transport
chain viz., plastoquinone (PQ) and
plastocyanin (PC) act as mobile electron
carriers between the complex and either of the
two pigment systems. The light energy
absorbed by other pigment is ultimately
trapped by P700 and P680 forms of
chlorophyll a which alone take part in further
photochemical reaction.

Photosynthetic pigments absorb light
energy only in the visible part of the spectrum. The
earth receives only about 40% (or about 5x1020 K
cal) of the total solar energy. The rest is either
absorbed by the atmosphere or scattered into the
space. Only about 1% of the total solar energy
received by the earth is absorbed by the pigments
and utilized in photosynthesis.

In light reaction, ATP and NADPH2 are
produced and in the dark reaction, CO2 is reduced
with the help of ATP and NADPH2 to produce
glucose. The light reaction is called primary
photochemical reaction as it is induced by light.
Light reaction is also called as Hill’s reaction as Hill
proved that chloroplast produce O2 from water in
the presence of light. It is also called as Arnon’s
cycle because Arnon showed that the H+ ions
released by the breakdown of water are used to
reduce the coenzyme NADP to NADPH. Light
reaction includes photophosphorylation as ATP is
synthesized in the presence of light. The reaction
takes place only in the presence of light in grana
portion of the chloroplast and it is faster than dark
reaction. The chlorophyll absorbs the light energy
and hence the chlorophyll is called as photosystem
or pigment system.

Quantum requirement and quantum yield
Light rays consist of tiny particles called
photons and the energy carried by a photon is called
quantum. The number of photons (quantum)
required to release one molecule of oxygen in
photosynthesis is called quantum requirement.
Mechanism of Photosynthesis: Photo systems
(Two pigment systems)
The discovery of red drop and the
Emerson’s enhancement effect led the scientists to
suggest that photosynthesis is driven by two
photochemical processes. These processes are
associated with two groups of photosynthetic
pigments called as pigment system I and pigment
system II. Wavelength of light shorter than 680 nm
affect both the pigments systems while wavelength
longer than 680 nm affect only pigment system I.

Transfer of light energy from accessory pigments
to chlorophyll a
All the photosynthetic pigments except
chlorophyll a are called as accessory or antenna
pigments. The light energy absorbed by the
accessory pigments is transferred by resonance to
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chlorophyll a which alone can take part in
photochemical reaction. Chlorophyll a molecule
can also absorb the light energy directly. In pigment
system I, the photoreaction centre is P700 and in
pigment system II, it is P680.
The electrons released from photosystem I
goes through a series of coenzymes and returns
back to the same photosystem I. This electron
transport is called cyclic electron transport. The
synthesis of ATP occurring in cyclic electron
transport is called cyclic photophosphorylation.
The cyclic electron transport involves only pigment
system I. This situation is created when the activity
of pigment system II is blocked. Under this
condition,
1. Only pigment system I remain active
2. Photolysis of water does not take place
3. Blockage of noncyclic ATP formation
and this causes a drop in CO2
assimilation in dark reaction
4. There is a consequent shortage of oxidized
NADP
Dark reaction (CO2 fixation)
All photosynthetic eukaryotes, from most
primitive algae to the most advanced angiosperms,
reduce CO2 to carbohydrates via the basic
mechanism, the C3 photosynthetic carbon reduction
(PCR) cycle. The PCR cycle is sometimes referred
to as Calvin cycle in honour of its discovered, the
American biochemist, Melvin Calvin. In PCR cycle,
CO2 from atmosphere and water are enzymatically
combined with a five-carbon acceptor molecule to
generate 2 molecules of a three carbon intermediate.
These intermediates are reduced to carbohydrate
using the photochemically generated ATP and
NADPH. The cycle is complete by regeneration of 5
carbon acceptor.
Hatch and Slack pathway
It is the alternate pathway of C3 cycle to fix
CO2. In this cycle, the first formed stable compound
is a 4 carbon compound viz., oxaloacetic acid.
Hence it is called C4 cycle. The path way is also
called as Hatch and Slack as they worked out the

pathway in 1966, and it is also called as C4
dicarboxylic acid pathway. This pathway is
commonly seen in many grasses, sugar cane, maize,
sorghum and amaranthus is considered as a C4
plants.
The C4 plants show a different type of leaf
anatomy. The chloroplasts are dimorphic in nature.
In the leaves of these plants, the vascular bundles are
surrounded by bundle sheath of larger
parenchymatous cells. These bundle sheath cells
have chloroplasts. These chloroplasts of bundle

sheath are larger, lack grana and contain starch
grains. The chloroplasts in mesophyll cells are
smaller and always contain grana. This peculiar
anatomy of leaves of C4 plants is called Kranz
anatomy.
******
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A

zolla
is
a
branched freefloating aquatic
fern which is also known
as mosquito fern. It grows
at a very fast pace on the
water surface. A large
number of farmers in
India, due to limited
resources, often find it
difficult
to
produce
sufficient feed for their
livestock. Azolla can be
the right alternative in
front of such farmers.

Benefits of Azolla
Azolla can be used as an alternate sustainable
feed for cattle, fish, pigs, and poultry. Apart from
this, it’s also used as a bio fertilizer and as a carbon
sink. Azolla fixes nitrogen; it is an excellent source
of nitrogen and a have a high nutrient value. Azolla
cultivation required less investment and gives a good
return over investment hence it is a low-cost
alternative for a livestock feed.
Azolla as a candidate for livestock feed
Azolla contains very high proteins, amino
acids, vitamins (vitamin A, vitamin B12, Beta
Carotene), and minerals, so it is an excellent nutrient
feed for livestock. Also, Azolla has low
lignin content. So animals easily digest. In animals,
when 1.5–2 Kg of Azolla is combined with regular
feed it showed an overall increase of milk yield by
15–20 percent. Azolla can be used as a sustainable
feed for sheep, goats, pigs, rabbits, and fish. It was
found that Feeding Azolla to poultry birds improves
the weight of broiler chicken and increases the egg
production in layers.

Steps in Azolla cultivation
1. As water is an essential requirement for Azolla
cultivation. Create an artificial pond for growing
Azolla.
2. For cultivation pond, select a partially shaded
area because too much sunlight will destroy the
plant
3. Dig out the soil for the pond and level the soil;
after that, spread the plastic sheet around the
ground to prevent water loss. It should have at
least 20 cm Depth.
4. Add some soil uniformly on the plastic sheet in
the pond.
5. Add cow dung because it increases the
availability of nutrients. It should be a 4-5 days
old cow dung.
6. Fill the pond with water to a level of about 10
cm; this will allow the Azolla Plant’s short route
to float freely, then leave the pond undisturbed
for 2 to 3 days so the ingredients can settle.
7. After 2-3 days, add Azolla culture in the pond by
gently rubbing in your hands. This process will
help in faster multiplication of Azolla.
8. After two-week harvesting of Azolla can be
started.
Conclusion
As Azolla is a non-conventional feed source.
There is need to create awareness among the farmers
about the Azolla cultivation. This technology is very
cost effective and easy to adopt by the small and
marginal farmers.
*******

November, 2021/ Issue-19/Page | 32

MANAGEMENT OF
INSECT- PEST IN
…?

B

rinjal is the one
Devesh Parmar*
of the most
Ph.D. Research Scholar
popular
and
Rajasthan College of
economically
Agriculture
MPUAT Udaipur
important vegetables
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for resource. Among
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the various pest of
Brinjal shoot and fruit
borer were most destructive and the major limiting
factor in quantative as well as qualitative harvest of
Brinjal fruits. Polyphagous insects like hadda beetle,
ash weevils, leaf hoppers and aphid also cause severe
infestation the present article gives emphasis on the
identifications, life cycle, nature of damage and
sustainable management of major insect pest of the
Brinjal.
Insect pest of Brinjal
 Shoot and fruit Borer, L. orbonalis (Pyraustidae:
Lepidoptera )
 Hadda
Beetle,
Henosepilachna
vigintioctopunctata (Coccinellidae: Coleoptera )
 Grey
weevil,
Myllocerus
subfascitus
(Coccinellidae: Coleoptera)
 Aphid, Aphis gossypii and Myzus persicae
(Aphididae: Homoptera)
 White Fly, Bemiesia tabaci (Aleurodide:
Hemiptera)
 Brinjal stem borer, Euzophera perticella
(Pyralidae : Lepidoptera)
 Leaf hopper, Amrasca biguttula (Cicadellidae :
Homoptera )
 Brinjal lace wing bug, Urentius hystricellus
(Tingidae : Hemiptera)

 Red spider mite, Tetranychus
(Tetranychidae: Acarina)

telarins

Shoot and fruit borer- Fruit and shoot borer is one
of the most serious pests of Brinjal throughout the
country.
Nature of damage: The larva bores into tender
shoots in the early stage and causes dead heart and
bore into flower buds and developing fruits causing
shedding of buds and making, the fruits unfit for
human consumption and marketing. The damage
result in drooping of tender shoots and wilting in
vegetative stage and holes on the infested fruits filled
with excreta.

Life cycle: The adult female lays 250 eggs singly on
tender shoots and developing fruits of brinjal. The
pinkish larva with distributed hairs on the body and
brownish head. It pupates in a tough greyish cocoon
on the plant itself. The egg larval and pupal periods
occupy respectively 3-5, 15 and 6-8 days.
Management strategies
 The damaged portions of the plants and fruits
should be removed and destroyed.
 Continuous cropping of brinjal and potato in the
same area encourages the pest activity and hence
proper rotation should be followed.
 Variety Bhagyavathi is tolerant to the pest
damage and suitable for coastal Andhra.
 Use of pheromone traps @ 10 per cent area.
 Larval Parasitoid, Pristomerus testaceus,
Trathala flavoorbitalis, Microbracon greeni,
Psedoperichaeta sp. Suppress the population.
 Three spraying with profenofos 50 EC 2 ml /1 or
cypermethrin 10 EC 1ml/1 at 10 days interval
from 3 weeks after transplanting.
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 Spray any one of the following chemicals
starting from month after planting at 158 days
interval.
Insecticides Dose
Azadirachtin 1.0% EC (10000ppm) 3.0ml/lit.
Azadirachtin 0.03% WSP (300ppm) 5.0g/ Lit.
Emamectin benzoate 5% SG 4.0g/Lit.
Flubendiamide 20 WDG 7.5 g/ 10 Lit.
Hadda Beetle - Hadda Beetle are distributed from
East Asia to south Asia and Australia. This is
Polyphagous pest and feed predominantly on
cucurbits, tomato, potato and kidney bean as well as
brinjal.
Life cycle: The female lays elongate, spindle shaped yellowish eggs in groups of 10-20 on the
under surface of leaves. About 120-180 eggs laid by
a female and egg period is 2-4 days. The yellowish
spiny grubs become full grown in 10-35 days and
pupate on the leaf or stem. The pupa is
hemispherical, yellowish with spines on the
posterior part and anterior portion being devoid of
spines. Adult emerge in a week and live for a month
feeding on leaves. The total life history takes 17-50
days depending on weather conditions.

Grey weevil - It is the Polyphagous pest occurring
on a number of crops like cotton, sorghum, pearl
millet and maize all over India. Nature of damage:
The adult beetles feed on leaves of brinjal and the
grubs feed on roots and cause wilting and death of
plants, occasionally the insect assumes serious pest
on the crop.
Nature of damage: The adult beetles feed on leaves
of brinjal, the grubs feed on roots, and cause wilting
and death of plants, occasionally the insect assumes
serious pest on the crop.
Management
 Collection and destruction of adult weevil.
 In endemic areas apply carbofuran 3G@ 15
kg/ha, 15 days after planting.
 Drenching 0.1% chlorpyriphos 20 EC emulsion
into the soil before transplanting.
 Inter-culture of the crop regularly to prevent
population build up and carryover of these
weevils.
Aphid - Both the species occur in all places in all
seasons. The incidence is more in cool and humid
season. Aphis gossypii is attacking on cotton, okra,
chillies and guava.
Nature of damage: Both nymphs and adult are
found in large number sucking the cell sap from
leaves and tender apical shoot. The under surface of
the leaves crinkled and slightly curled backwards.
The adults of A. gossypii are yellowish-green to dark
green in colour while nymphs are greenish-brown
and adult of M. persicae are usually of green colour.

Management
 Collection and destruction of affected leaves
along with the eggs, grub and adults.
 Egg parasitoid, Tetrastichus ovularum, larval
prasitoid, Ugamenoni control the population of
pest during March- July.
 Spray application of cypermethrin 10 EC
0.025% or 50 EC 0.05% and carbaryl 50 WP
3g/Lit. Are effective to control this pest.

Life
Cycle:
Aphid
reproduce
through
parthenogenesis (development of embryo without
mating with males) and are viviparous (give birth to
nymphs directly rather than eggs). Both wingless and
winged forms occur. Winged forms are produced
predominantly under high population density
conditions, inferior host plant quality etc. The
wingless forms are more common. They possess a
pair of black coloured cornicles on the dorsal side of
the abdomen. Aphids mostly are found in groups.
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Each female produces about 20 nymphs a day, which
become adults in a week.
Management
 The field selected for brinjal or seedling
production should be clean and not be located
near any host plants and weeds.
 Grow eggplant seedlings in insect-proof (50–64
mesh) net houses, net tunnels, greenhouses, or
plastic houses.
 Use yellow sticky traps at the rate of 1-2 traps/
50-100 m2 to trap the whiteflies.
 Plant fast-growing crops like maize, sorghum, or
pearl millet in the border of the field to act as
barriers to reduce whitefly infestations.
 Spray any one of the following insecticides are
Dimethoate 30 % EC @1 ml/Lit, Thiamethoxam
25 % WG @ 4 g/10 Lit. and Buprofezin 25 % SC
@ 1 Lit. /ha.
Brinjal stem borer - It is distributed in all over India
where crop is found.
Nature of damage: It attacks on stem of pencil
thickness. The entry of the caterpillar is near the
ground level of the stem at leaf or branch axil and
covers the hole with excreta and frass.
Life cycle: The cream-coloured eggs are laid either
singly or in groups on the tender leaves, shoots, and
petioles. The eggs are elongate and flat. The egg
period varies from 3 to 10 days. The larva is white or
yellowish white in colour with several bristly hairs
and an orange-brown or red head. The larval period
is about 4 to 8 weeks depending on the temperature.
Larvae pupate within silken cocoons inside the
feeding tunnel the stem or in the soil. The pupal
period is about 1 to 2 week. The total life cycle is
completed in 35-76 days and the pest has 5-6
overlapping generations in a year.
Management
 Avoiding ratoon of the brinjal crop, uprooting
and burning the infested plants before planting

the new crop to avoid carryover of the pest to the
next crop.
 Use of light traps @ 1/ha to attract and kill the
moths. Conserve larval parasitoids Pristomerus
testaceus, P. euzopherace for control the pest.
 Foliar spray with dimethoate 30 EC 2g/ l or
cypermethrin 10 EC 2ml/l of water is effective.
Leafhopper - It is a polyphagous pest attacking
okra, brinjal, beans, castor, cucurbits, hollyhock,
potato, sunflower and other malvaceous plants.
Nature of Damage: The nymphs and adults remain
on the under surface of the leaves and suck the cell
sap and while feeding inject their toxic saliva. The
plant become stunted, leaves crinkle, turn yellowish
and become cup shaped.
Life Cycle: Adult females lay eggs along the midrib
and lateral veins of the leaves. The egg period is 4 to
11 days. The nymphs resemble the adults, but lack
wings. Instead, they have slightly extended wing
pads. They are pale green in colour. The nymphal
period varies from 1 to 4 weeks depending on the
temperature. The adults are wedge-shaped, pale
green insects. They have fully developed wings with
a prominent black spot on each forewing. The adults
may live for 1 to 2 months.
Management
 Choose tolerant or resistant cultivars like
ManjariGota, Vaishali, MuktaKesi, Round
Green, and Kalyanipur T3.
 Use yellow sticky traps.
 Grow okra as a trap crop along the borders of a
brinjal field.
 Conserve parasitoids such as Anagrus flaveolus
and Stethynium triclavatum which are effective
against leafhopper.
 Spray Neem seed kernel extract (NSKE) @ 5%.
Spray of 0.04% phosphamidon or 0.01%
imidacloprid. Application of 5% dimethoate
granules in seed furrows @ 20 kg per hectare.
Brinjal lacewing bug: The lacewing bug is
distributed in the north-western parts of Indian subNovember, 2021/ Issue-19/Page | 35

continent and is common in the plains. Except for
brinjal, it has not been recorded feeding on any other
plant.
Nature of Damage: The nymph and adults suck the
sap from leaves and because yellowish spots which,
together turn with black scale like excreta and
exuviate deposited by them. The pest is most
abundant in August-September. When the attack is
severe, about 50 per cent of the crop may be
destroyed.
Life cycle: A female bug lays about 75 shining white
nipple shaped eggs singly in the tissues on the
underside of leaves. The eggs hatch in 3-12 days and
the nymphs feed gregariously on the lower surface
of the leaves, but fully developed nymphs are found
feeding and moving about individually on the lower
surface as well as on the upper surface of leaves.
Nymphal period lasts in 10-23 days and full-grown
nymphs are pale ochraceous and are stoutly built,
with prominent spines. Adult bugs are measures
about 3 mm in length and are straw coloured on the
dorsal side and on the ventral side. The insect passes
through 8 overlapping generations in a year
Management: Foliar spray with methyl demeton 25
EC 2ml/l or dimethoate 30 EC 2ml/l is effective.
Red spider mite: Red spider mite emerges as a
serious pest of vegetable crops including eggplant,
tomato, French bean and cucumber. Low relative
humidity favours the multiplication of mite and

precipitation is only important abiotic factor that
restricts spider mite populations. They are found in
large colonies on underside of leaves protected by
the silk webbing constructed by the female.
Nature of damage: They are Polyphagous infesting
brinjal, okra and bean. Leaves present a
characteristic blotches which become whitish then
brown patches appear. Later the entire affected leaf
become discoloured and dried up.
Life Cycle: Eggs are globular in shape and whitish
in colour. Larvae are pinkish in colour. Nymphs are
greenish-red in colour. There are only 2 nymphal
stages, protonymphal and deutnymphal. Adults are
ovate in shape, reddish brown in colour with 4 pair
of legs. Eggs hatch in 4-7 days and larval
development takes 3-5 days, protonymphal and
deutonymphal stages last for 3-4 days each.
Longevity of adult males and females is 4-9 and 918 days respectively. The females that are active
during summer in northern India become active with
the onset of monsoon and lay eggs
parthenogenetically.
Management: Spraying with wettable
sulphur 3-5 gm/l or dicofol 2.7 ml/l or
spiromecyferan 3 ml/l or propargite 3 mi/l twice at
10-day interval are effective.

*****
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Fungus gnats (Sciarids)
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compound eyes and long,
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threadlike
antennae.
Females are generally
larger than males and their
abdomens are often distended with eggs. Adults do
not fly readily but move rapidly across the growing
surface in brief jumping flights. They may also be
found “roosting” in tight spaces and on the walls of
production houses. Adult flies may be present on
mushroom production sites throughout the year but
are most numerous during mid- January to mid March. On an average, a mated female can lay 150170 white, oval eggs singly, or in groups within
the growing substrate. Depending on temperature,
incubation period lasts for 3 to 7 days.
Sciarids (adult).
Sciarid larvae are white, elongate, legless
maggots with a distinctive black shiny head. At this
stage the larvae feed on developing mycelium and
uncontrolled will burrow into pinheads and small
buttons forming a sponge-like mass. Mature larvae
are approximately 8.0 mm in length and can remove
mycelial attachments at the base of the stalk. Larval
development is temperature-dependent but after
approximately 12-15 days, the larvae transform into
pupae. This is an inactive stage, which does not feed.
Adult emergence normally takes place in 5-7 days
after pupation.
Sciarids (Larvae)
It has been demonstrated that a mean of one
sciarid larva in 125 g of casing causes 0.5% loss in

total yield. As the cost
for
recommended
sciarid
control
measures
also
accounts for 0.5% of
the value of the crop,
this represents an
economic threshold
for this pest. Fungus
gnat problems may
result from over wet
conditions and diseased roots should alert growers
for poor culture.
Hump backed
flies (Phorids)
Adult phorids
are
slightly
smaller (2-3 mm)
but more robust
flies than sciarids.
They are darker in
colour with a
hump-backed
appearance with
no
obvious
differences
between male and
female flies. Adult flies tend to remain on the
compost surface or in close proximity to the
cropping area. They are very active in the presence
of light and have a characteristic rapid, jerky
movement. The flight of adult phorids is limited by
temperature and they are unable to fly when air
temperature is below 12°C. Therefore, wild
populations do not normally invade mushroom
production houses between November and February.
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Each female can lay up to 50 eggs in close proximity
to developing mycelia.

mushroom mycelium and on the mushrooms, where
they can cause surface discoloration.

Larvae are off-white, legless maggots without
a distinct head capsule. The anterior region narrows
to a point while the posterior is blunt with small
protuberances. The duration of phorid development
is temperature dependent and may vary between 15
days (24-27ºC). Larval development accounts for
approximately 1/3 of the development time and the
remainder
time
is
spent
in
pupation.
Phorids (Larvae)

A. Tarsonemid-mites:
These mites are pale
brown and are so minute
that they are only visible
with the aid of a
microscope. They cause
damage by feeding
entirely on hyphae of
mushrooms and the grower will know if he has these
mites present, as the base of the stem of the
mushroom
will
show
a
reddish-brown
discolouration. Where severe infestation occur the
whole base of the mushroom may be detached from
the growing surface.

Midges (Cecids)
There are two
genera of Cecid flies which
are usually present in
mushroom
houses,
Heteropeza (white) and
Mycophila
(orange)
cecids. The adult flies are
rarely seen as they are too
small, but the paedogenic
larvae can be seen in large
numbers.
With
the
knowledge and practice
used by growers related to
farm hygiene their infestation is reduced to
negligible. Increased use of deep dug pit also helps
as the flies are unable to lay eggs. They have
considerable potential Cecids(Adult) spoilage if they
enter the farm as they are quite persistent and it is
very difficult to eradicate.Usually larvae forms are
white elongate smooth and spindle shaped, 1.5-2.35
mm long with two eye spots giving appearance of
“X”. Young larvae feed on growing mycelium, tear
the bundle of hyphae.
Mites: Usually mites are present in straw and
manure and are transferred to mushroom houses.
Most species are beneficial to mushroom growing as
they feed on eelworms (Nematodes) and other mites.
They may also live on other fungi (weeds and
indicator molds) found in mushroom culture,
although some can cause damage. Mites may feed on

B. Tyroglyphid-mites:
These saprophytic mites
translucent, with long
hairs on their bodies and
can be identified from
their slow movement.
When
present
in
abundance, they eat small pits in the caps and stalks
of the fruit. In these pits bacterial decomposition can
be observed, which breaks down tissues just below
the surface. This results in the skin collapsing which
leaves an open pit. Tyroglyphids can feed on
mycelium and crop reductions can be caused. Mites
usually gain entry into the compost by clinging onto
Sciarid flies in the migratory stage. These migratory
stages are normally produced when mites become
overcrowded. Little can be done when mites are
present in the growing house, therefore efficient
composting and peak heating must take place to
ensure that they are killed during the pasteurization
process. Good hygiene should be practised around
the mushroom farm, especially in the clearance of
crop debris and presence of stagnant water should
not be allowed.
C. Red pepper mites/ Pygmy mite: These mites are
commonly associated with Penicillium and
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Trichoderma
molds,
upon
which they feed.
They are not
regarded
as
primary pests;
their presence is
usually an indicator that Trichoderma (green mould)
is present in the compost thus indicates that the
compost is unsatisfactory. They do not feed on
mushrooms. These mites have the ability to change
into an intermediate stage called a hypopus, wherein
they develop flattened bodies and a sucker plate with

which they attach to moving objects, like flies. Mites
at this stage swarm on top of mushrooms. The mites
are yellowish-brown in colour, 0.25 mm in length
and have a flattened appearance; they also are
capable of rapid rates of reproduction. As already
stated, these mites are secondary pests and they often
swarm on the casing and mushroom surfaces. Where
this happens, their presence makes the mushrooms
unsaleable. These mites can also spread spores of
Trichoderma from bag to bag.

******
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Uzi fly (Exoristasor
billans)
Damaging symptoms It is a serious endolarval parasitoids of the
silkworm, Bombyx mori L.
inflicting 10-15% damage
to the silkworm cocoon
crop.

 Female laid egg in to body of larva. After 2-3
days, egg hatches, enters inside the larva and feed
on internal contents body of larva
for 5-6 days, after that maggot
comes out by rupturing the larva.
 Presences of eggs or black scar on
the silkworm body and maggot
emergence hole at the tip of the
cocoon are the typical symptoms
of Uzi fly attack.
 Silkworm larvae die before they
reach the spinning stage (if they
are attacked in the early stage).
Management:  Maintain sanitary and hygienic
conditions in the rearing room.
 Provide physical barriers like wire
mesh in the doors and windows of
the rearing rooms.
 Spray 1 per cent benzoic acid over
the larvae to kill the eggs of Uzi
fly.
 Release the gregarious, ecto-pupal
hyperparasitoid, Nesolynx thymus
(eulophidae:

hymenoptera) @ 1 lakh adults/100 dfls during night
hours in three split doses @ 8000, 16,000 and
76,000/100 dfls during fourth and fifth instars and
after cocoon harvest.
Dermestid beetles
Scientific name: -

Dermestes alter
Dermesterscads varinus
Dermeesters vulpinus

Symptoms:  Dermestid beetles attack pierced cocoons in
cocoon storage rooms. The female beetles lay
about 150-250 eggs in the flos of cocoons.
 The beetles migrate from cocoon storage room to
grainage and attack green cocoons as
well as moths also.

They attack the abdominal
region of the moth. The damage is
estimated to be 16.62% on cocoons
and 3.57% on moths.
Managements: 
Rearing house & cocoon
storage rooms should be cleaned
periodically.

Wooden articles of storage
room & grainage should be dipped in
0.2% malathion solution for 2-3
minutes. Trays etc. should be
thoroughly washed & sun dried for 23 days before reusing.

Collect the grubs and adults by
sweeping or by using a vacuum
cleaner, destroy by burning or dipping
in soap water.

Store pierced cocoons in
Deltamethrin treated bags ie., soak the
bags in 0.028% Deltamethrin solution
(1 ltr: 100 ltrs water) and dry in shade.
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Spray 0.028% Deltamethrin solution on walls and
floor of PC room once in 3 months.
Sprinkle bleaching powder (200 gm/sq.mt) all
around inner wall of PC room to prevent crawling
of grubs from PC room.

Disease of silkworm
Pebrine disease: Causal organism- Nosema bombycis (Protozoa)
Symptoms Larvae moult irregularly, growth will be retarded.
 Infected larvae may lose appetite and larvae may
not spin cocoons.
 The infected larvae hang down their heads instead
of being held up.
 Infected worms die just before or after moulting.
 Infected moth will not be active depending upon
the degree of seriousness of infection.

Management
 Maintain proper hygienic conditions in rearing
house.
 Disinfecting the rearing room, rearing
equipment’s, with 2-5% formalin solutions.
 Brushing the infected larvae, eliminate the dead
larvae, pupa, excreta of moth and larvae.
Fungal disease of silkworm: Depending upon the
colour of spore being produced by fungus the name is
given-

S.
N.
1
2
3
4
5

Disease

Causal organism

White muscardine
Yellow muscardine
Red muscardine
Black muscardine
Aspergillus

Beauveria bassiana
Paecilomyces farinosus
Sporosporella uvell
Metarrhiium anisopliae
Aspergillus flavus

White muscardine: Causal organism-Beauveria bassiana
Symptoms The infected body of larvae become white
inactive, loss appetite.
 Some spots appear on the surface of the body.
 Mycelia spread all over the body except in
head region to appear the body complete
white.
 In young stage infection the larval body
become stretched and shiny.
 Infected moth is highly inactive and body
become hard.

Management Avoid high moisture in rearing room, control
humidity, and temperature in rearing room as per
the requirement.
 If any infected active or under sized larvae are
found, it should burn immediately.
 Disinfect the rearing equipment and rearing room
with 2-4% formalin solution.
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Grassaerie Disease: Causal organism-Borrelina virus
Symptoms Infected larvae cannot be moult.
 The inter segmental region swells.
 Infected larvae losses appetite and moves restless.
 Silkworm become more inactive the skin
becomes soft and shiny.
 White milky polyhedral bodies ooze out of the
skin wounds of the worm responding for
secondary infection.

Management:  The egg card must be disinfected with 2%
formalin for 2 minutes and washed with running
water then dried in shade.
 Rearing house and rearing equipment's must be
disinfected with 2% formalin or bleaching
powder.
 Unhealthy, infected worms should be separated
immediately and burn.
 Maintain proper hygienic condition in rearing
room.
 Wounds and cut worm should be removed.
Gattine disease: Caused by- Virus + Streptococcus bombycis
Symptoms Larvae Loss appetite.
 Vomit ropy liquid which would be slightly
alkaline and diarrhea.

Management –
 Maintenance of hygienic conditions in rearing
room.
 Proper disinfection of rearing room and rearing
equipment's.
 Good sanitation.
 Destroy the infected larvae immediately.
Flacherie disease:  Physiological weakness of silkworm combined
with the pathogenic/non-pathogenic microbes is
the primary cause of flacherie disease in
silkworm.

The adverse environmental conditions
during egg incubation and silkworm rearing,
starvation of silkworm, feeding of silkworms with
poor nutritive quality of mulberry and improper
handling of silkworm during the rearing are the
causes for weakness in silkworms.

The main causative pathogens are different
bacteria viz., Streptococcus sp., Staphylococcus
sp., Bacillus thuringiensis and serratia
marcescence and non-occluded viruses such as
infectious flacherie virus (BmIFV) and denso
nucleosis virus (BmDNV). Flacherie is also
caused by the combined infection of bacteria and
viruses.
Symptoms:  At the early stage of infection, symptoms are not
clear and difficult to identify.
 The larvae become soft and flaccid.
 The growth of affected larvae retards, become
inactive and vomit gut juice.
 The faces become soft with high moisture
content. Sometimes chain type of excreta is
observed. Often, rectal protrusion is also
observed.
 Cephalothoracic region becomes translucent.
When infected with bacillus thuringiensis,
symptoms of toxicity such as paralysis and
Sudden death are observed. After death larvae
turn black in colour and give foul smell.
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 Sometimes, the dead larvae turn red when
infected with serratia marcescence. During
injury.

Management:  Incubate silkworm eggs
environmental conditions.

under

optimum

 Ensure disinfection of silkworm rearing house,
appliances and the surroundings of the rearing
house and use quality disinfectants at
recommended concentration, quantity and
schedule.
 Ensure rearing and personal hygiene during the
rearing.
 Feed silkworm with quality mulberry leaves, so
that they grow physiologically strong and express
high level of resistance to microbial infection.
 Rear silkworms under recommended optimum
temperature and humidity conditions.
 Never feed the silkworms with mulberry sprayed
with insecticides/pesticides before the completion
of the recommended ‘safe period’.
 Avoid overcrowded rearing of silkworm.
 Avoid improper handling of silkworm causing
injury especially during feeding, bed extension
and mounting.
 Pick up suspected diseased larvae as early as
possible and dispose them by burning/burying.
****
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Penicillium roqueforti : A KEY

INGREDIENT OF ROQUEFORT,
THE KING CHEESE
…?
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Brindhadevi S. (Ph.D. Research Scholar)
Department of Plant Pathology, TNAU,Madurai

Roquefort is the most famous among French
blue cheeses and is named after the small village of
Roquefort which lies on a chalky mountain, called
the Combalou, between the Auvergne and
Languedoc in the Aveyron region of France.
Penicillium roqueforti is the key element in
fermentation process of cheese-making. The
predominant characteristics are the production of
asexual spores in phialides with a distinctive brushshaped fruiting head configuration.
Born story of Roquefort
A legend tells that Roquefort was discovered
when “once a shepherd, caught sight of a beautiful
girl perched in the distance. Determined to find her,
he left his lunch – bread and ewe’s milk curds – in
the nearby Combalou caves. The shepherd was away
for days, looking for his maiden, but unfortunately,
he never found her. Then, he returned to the cave and
felt tired and hungry. When he took his lunch out of
the caves, he found that the bread and milk curds
were moldy. His hesitation was brief due to his
mounting hunger. With some trepidation, the
shepherd took a bite and was pleasantly surprised to
find that his moldy lunch tasted quite delicious! The
Penicillium roqueforti had done its work, the
Roquefort was born.” This blue cheese is referred to
as the “King of Cheeses”.
Blue mold
Penicillium roqueforti is a common
saprophytic fungus that is widespread in nature. The
major industrial uses of this fungus are for

the production of blue
cheeses,
flavoring
agents, antibacterial,
polysaccharides,
proteases and other
enzymes. It is a slow
growing
cheese,
compared to industrial
strains, and has weaker
lipolytic activity. This
slow maturation cheese
produced
between
February and July.
These strains have
weaker
lipolytic
activity, which means
the cheese does not
become over-degraded
during
this
time.
Lipolytic activity also
influences
texture.
Volatile
compounds
generated
from
lipolytic activity create
a signature flavor and pungency.
Morphology of the organism itself is based on
features of the brush-shaped fruiting head; size,
shape and number of conidia; size and number of
sterigmata; whether there is branching; length and
surface markings of the conidiophore; overall
dimensions; and like characters.
Classification
Kingdom : Fungi
Division : Ascomycota
Class
: Eurotiomycetes
Order
: Eurotiales
Family : Trichocomaceae
Genus
: Penicillium
Species : roqueforti
Production of Roqufort cheese
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It is made only from raw Lacaune sheep’s milk,
fed on grass, fodder, and cereals, except for the
winter period, grazing is compulsory. The mold may
either be added to the curd or introduced, after eight
days from production, by piercing the white cheeses
with needles. Carbon dioxide caused by
fermentation in the pate escapes, and spore laden air
is introduced. Traditionally, the cheese-makers
extracted the mold by leaving bread in the caves for
6–8 weeks until it was consumed by the mold. The
interior of the bread was then dried to produce a
powder. In modern times, the mold can be grown in
a laboratory, which allows for greater consistency.
This cheese is especially famous for its pungent
smell and characteristic blue veins of mold that have
a sharp tang, as well as its unique production
process. It is a white, crumbly, and slightly moist
cheese. They are ripened in caves, the stable, moist
atmosphere of which imparts a distinctive character
to the cheeses.

Unique characterization
Unique characteristics of Roquefort are largely
imparted from aging in caves near Toulouse in the
southern part of France, the milk of the Lacaune
sheep and Penicillum roqueforti also plays a large
role in the outcome of flavors.
Conclusion
The chief industrial use of the fungus P.
roqueforti, is in the production of Roquefort cheese.
P. roqueforti are little enzyme factories that create
the distinctive flavor, aroma, and appearance of blue
cheeses the world around. Blue cheese mold
provides an excellent example of rapid adaptation
and potentially a model for researchers to use when
exploring domestication in microbes.

******
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METABOLOME SEPRATION,
DETECTION METHOD AND
ITS APPLICATION
…?

he
postgenomics era
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with
it
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increasing demands
Vishwajeet Yadav
to
observe
and
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characterize variation
Ph.D. Research Scholar
within
biological
SVPUAT, Meerut
systems and this
variation has been
studied at the genomic (gene
function), proteomic (protein regulation) and the
metabolomics (small molecular weight metabolite)
levels. Genomics and proteomics are commonly
studied using microarrays (genomics) and 2D-gel
electrophoresis or mass spectrometry (proteomics),
the technique of choice is fewer recognizable in the
area of metabolomics. Much work has been
published using mass spectrometry, NMR
spectroscopy and vibrational (IR) spectroscopic
techniques, amongst others, for the study of
variations within the metabolome in many animal,
plant and microbial systems.

T

Introduction
The metabolome is the final product of the
genome and is well-defined as the total quantitative
collection of small molecular weight compounds
(metabolites) present in a cell or organism which
participate in metabolic reactions required for
growth, maintenance and normal function.The small
molecule found in a given metabolome may include
both endogenous metabolites that are naturally
produced by an organism (nucleic acids, amino
acids,
organic
acids,
fatty
acids,
sugars, amines, vitamins, co-factors, antibiotics,
pigments, etc.) as well as exogenous chemicals
(such as drugs, environmental contaminants, food

additives, toxins and other xenobiotics) that are not
naturally produced by an organism.
In a further study, two type of metabolome
an endogenous metabolome and an exogenous
metabolome. Endogenous metabolome can be
divided into a primary and a secondary metabolome
(particularly when stating to plant or microbial
metabolomes). A primary metabolite is straight
involved in normal growth, development, and
reproduction. A secondary metabolite is not straight
involved but usually has a vital ecological function.
Secondary metabolites may involve pigments,
antibiotics, or waste products derived from partially
metabolized xenobiotics.
To meet the requirements as a metabolite, or
to be considered to be part of the metabolome,
a small molecule must usually have a molecular
weight <1500 Da. This means that molecules such
as glycolipids, polysaccharides, short peptides (<14
amino acids) and small oligonucleotides (<5 bases)
can be regarded as metabolites or constituents of the
metabolome. On the other hand, very
large macromolecules such as proteins, messenger
RNA, ribosomal RNA, microRNA and DNA are
definitely not metabolites and are not considered to
be part of the metabolome. The study of the
metabolome is called metabolomics.
It is expected that around 200,000
metabolites are produced in the plant kingdom. In
metabolomics, single technique is not appropriate
for measurement of all metabolites because of the
chemical diversity of cellular metabolites and their
wide dynamic range, particularly as this pertains to
plants. Because of this, an array of analytical
methods and extraction techniques has been
established for the detection of a wide spectrum of
metabolites. Analytical technologies involve first,
samples are collected from tissue, plasma, urine,
saliva, cells, etc. During sample analysis,
metabolites are quantified either mass spectrometry
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(MS) or nuclear magnetic resonance (NMR). Many
bioinformatics tools and software are available to
identify associations with disease states and
outcomes, determine significant correlations, and
characterize metabolic signatures with existing
biological knowledge.

Fig.- General represtation showing the relationship of the genome,
transcriptome, proteome, and metabolome (lipidome)

Major processes generating metabolomic data
Metabolite data are typically generated
through the following methods (1) Sample
preparation, (2) Data acquisition, and (3) Data preprocessing.(4) Statistical data analysis approaches
such as principal component analysis (PCA) and (5)
Data interpretation using methods such as pathway
analysis, which facilitate (6) The generation of
testable hypotheses and the construction of models
that best represent the biological phenomenon
(7)Experimental validation is essential for closing
the systems biology research cycle.

Separation methods
Initially, analytes in a metabolomic sample
include a highly complex mixture. This complex
mixture can be simplified earlier to detection by
separating some analytes from others. Separation
completes various goals analytes which cannot be
determined by the detector may be separated in this
step.
Gas Chromatography (GC), Mass spectrometry
(GC-MS), is an extensively used separation
technique for metabolomic analysis. GC is very high
chromatographic resolution, and can be used in
combination with a flame ionization detector
(GC/FID) or a mass spectrometer (GC-MS). The
method is mainly useful for identification and
quantification of small and volatile molecules. But
practical limitation of GC is the requirement of
chemical derivatization for many biomolecules as
only volatile chemicals can be analysed without
derivatization. In cases where greater resolution is
required,
two-dimensional
chromatography
(GCxGC) can be applied.
High
Performance
Liquid
Chromatography (HPLC) HPLC is common
separation technique for metabolomic analysis. It
can be used with electrospray ionization, HPLC was
attached to MS. In disparity with GC, HPLC has
lower chromatographic resolution, but requires no
derivatization for polar molecules, and separates
molecules in the liquid phase. The advantage of
HPLC is used a wider range of analytes can be
measured with a higher sensitivity than GC methods.
Capillary Electrophoresis (CE) has a higher
theoretical separation proficiency than HPLC
(although requiring much extra time per separation),
and is appropriate for use with a wider range of
metabolite classes than is GC. As for all
electrophoretic methods, it is most appropriate for
charged analytes.
Detection methods
Mass Spectrometry (MS) is used to detect and to
quantify metabolites after optional separation
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by GC, HPLC (LC-MS), or CE. GC-MS was the first
technique to be developed. Identify the distinct
patterns in which analytes fragment which can be
thought of as a mass spectral fingerprint; libraries
exist that allow identification of a metabolite
according to this fragmentation pattern. MS is
sensitive and can be very specific. There are also a
several techniques which use MS as a stand-alone
technology. The sample is infused directly into the
mass spectrometer with no earlier separation, and the
MS provides adequate selectivity to both separate
and to detect metabolites.Metabolite can be analysis
by Mass spectrometry the analytes must be imparted
with a charge and transferred to the gas phase.
Electron Ionization (EI) is the most common
ionization procedure applies to GC separations as it
is amenable to low pressures. This method produces
fragmentation of the analyte, both providing
structural information while increasing the
complexity of the data and possibly obscuring the
molecular ion.
Atmospheric-Pressure Chemical Ionization
(APCI) is an atmospheric pressure method that can
be useful to all the above separation techniques.
Atmospheric-pressure chemical ionization is a gas
phase ionization procedure slightly more aggressive
ionization than ESI which is appropriate for less
polar compounds.
Electrospray Ionization (ESI) is the most common
ionization process applied in LC/MS. This soft
ionization is most effective for polar molecules with
ionizable functional groups.
Surface-based mass analysis has seen a
resurgence in the past span, with new MS
technologies focused on increasing sensitivity,
minimizing background, and reducing sample
preparation. The capability to analyze metabolites
directly from biofluids and tissues to challenge
current MS technology, largely because of the limits
imposed by the complexity of these samples, which

contain thousands to tens of thousands of
metabolites.
Midst the technologies being developed to
address this challenge is Nanostructure-Initiator MS
(NIMS), a desorption/ ionization approach that does
not require the application of matrix and thereby
facilitates small-molecule (i.e., metabolite)
identification. MALDI is also used and the
application of a MALDI matrix can add significant
background at <1000 Da that complicates analysis of
the low-mass range (i.e., metabolites). In addition,
the size of the resulting matrix crystals limits the
spatial resolution that can be achieved in tissue
imaging. Because of these limitations, several other
matrix-free desorption/ionization approaches have
been applied to the analysis of biofluids and tissues.
Secondary Ion Mass Spectrometry (SIMS) was
one of the first matrix-free desorption/ionization
methods it is used to analyze metabolites from
biological samples. SIMS used as a high-energy
primary ion beam to desorb and produce secondary
ions from a surface. The primary advantage of SIMS
is its high resolution (as small as 50 nm), a influential
characteristic for tissue imaging with MS. However,
SIMS has yet to be readily useful to the analysis of
biofluids and tissues because of its limited sensitivity
at >500 Da and analyte fragmentation generated by
the high-energy primary ion beam.
Desorption Electrospray Ionization (DESI) is a
matrix-free technique for examining biological
samples that usesd as a charged solvent spray to
desorb ions from a surface. The advantage of DESI
are that no special surface is required and the
analysis is performed at ambient pressure with full
access to the sample during acquisition. A limitation
of DESI is spatial resolution because "focusing" the
charged solvent spray is difficult.
Nuclear
Magnetic
Resonance
(NMR)
spectroscopy is the only detection procedure which
does not depend on separation of the analytes, and
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the sample can thus be recovered for further
analyses. All classes of small molecule metabolites
can be measured simultaneously in this logic; NMR
is close to being a universal detector. The advantages
of NMR are high analytical reproducibility and
simplicity of sample preparation. Practically,
however, it is comparatively insensitive to mass
spectrometry-based techniques.
Application of metabolomics

Conclusion
Metabolomics has the large impact on
different areas of biology, including human health,
plant biotechnology, toxicology, and pharmacology
etc. The analysis and comprehension of the data
require the use of bioinformatics, as well as the
integration with data obtained from genomic and
proteomic analyses. Metabolomics has the potential
to help us better understand the molecular
mechanisms of disease as well as the discovery of
new drugs In the area of plant
biotechnology, metabolomics,
In genomic and proteomic
studies, has identified new
genes or genes with new
functions. The importance of
metabolomics in the evaluation
of transgenic plants, food
quality, the increase disease
resistance, and herbicide or
salinity
tolerance.
Metabolomics useful to the
study of plants becomes
extremely important in the
efforts that are achieved in
order to improve human health.

*****
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CLEANLINESS IS AN EFFORTLESS EXERCISE:
SWACHH KVK… SWACHH

…?

S

wachh Bharat
or
Clean
India Mission
Dr. K. Tejaswara Rao,
is a campaign
Programme Coordinator
A. Neelima
in India that makes to
Research Saaociate
clean up the streets,
Community Science
roads
and
A. Prasanna Rani
infrastructure
of
Research Associate
Agri. Extension
India’s cities, smaller
Dr. K. Meghana
towns, and rural areas.
Research Associate
Earlier the Nirmal
Animal Husbandry
Bharat Abhiyan (also
KVK, Rastakuntabai
Dr. G. Rama Rao
called total sanitation
Associate Director of
campaign, TSC) was
Research, RARS, Cinthapalli
established by the
government of India in
1999 to make rural areas clean
however now it has been restructured into the
Swachh Bharat Mission (Gramin). Swath Bharat
is launched on October, 2, 2014 which was
introduced by our Honorable Prime Minister Sri.
Narendra Modi on the occasion of 150th birth
anniversary of Mahatma Gandhi. The main purpose
of this mission to eliminate open defecation by
constructing toilets for households, communities.
The campaign aims to achieve the vision of a “Clean
India” by 2nd October 2019. The mission aims to
achieve an Open – Defecation Free (ODF) India by
2nd October 2019, the 150th anniversary of the birth
of Mahatma Gandhi, by constructing 12 million
toilets in rural India. The national campaign let by
the government of India is covering 4041 statutory
towns across India and aims to make the streets,
roads and infrastructure clean by October 2, 2019.

Certificate of appreciation
Tagline of Swachh Bharat “Ek Kadam Swachhata
Ki Aur”, Shri Anant Khasbardar of Kolhapur,
Maharashtra has won the logo design contest.
Ms.Bhagyasri Sheth of Rajkot, Gujarat emerged
successful in the contest for tagline for the logo.
Objectives
1. Municipal solid waste – sweeping, collection
and transportation.
2. Municipal solid waste – processing and disposal
of solid waste.
3. Open defecation free toilets.
4. Capacity building and e-learning.
5. Provision of public and community toilets seats.
6. Information, education, communication and
behavior change.
KVK, Rastakuntubai started this programme at
different villages of adopted and all villages covered
in Vizianagaram district, Andhra Pradesh with the
help of students, rural youth, farmers and farm
women from the year of 2014. Conducted different
awareness training programmes and farmer scientist
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interactions to farmers. Since then, every year the
activities were conducted touching different areas in
tribal mandals educating and inmoving more than
5000 people including government officials. To train
the farmers different aspects on Swachh Bharat, this
campaign aims to make our homes, our surroundings
and the entire country clean. Mahatma Gandhi’s
dream was that India should become a clean country.
This campaign is being adopted everywhere from
city to village. Due to very much publicity of this
campaign there is very less dirt seen on roads and
surroundings. We must respect this campaign to
make our own houses and surroundings neat and
clean. It is our personal benefit to keep our houses
and surroundings clean, to get fresh air and we will
never get sick.
KVK, Rastakuntubai received award for winning
the third place for Best Programme: Swachhata
Seva 2019-20 among KVKs of Andhra Pradesh from
ICAR-Agricultural
Technology
Application
Research
Institute,
Zone-X,
Santoshnagar,
Hyderabdb.
This year i.e., 2021 also KVK, Rastakuntubai
organized different activities conducted under
Special Swachhata Campaign during 2nd October
to 31st October, 2021. This event was organized as
part of “Azadi Ka Amrit Mahotsav”. Swachhata Hi
Seva, an initiative of the Swachh Bharat Mission,
aims to generate greater public participation
reinforcing the concept of sanitation as everyone’s
business. This year SHS aims to encourage people to
understand the importance of a clean environment
and inculcate the practice of a systematic
management of solid and liquid waste. This will
require participation from each stakeholder of the
mission at every level starting from state to district
to gram panchayat, villages, community to
individual level to involve and work together to
make every village ODF plus. Swachh Bharat
Mission has been working for the betterment of the
society by raising people’s standard of living
through sanitation, hygiene and safe water leading to
economic upliftment and better health. This was

followed by flagging off the “Satyagrah se
Swachhagrah Rath Yatra”.
The focus of the events may be on the following
activities with public participation including
participation of all segments of village population.
1. Importance of general cleanness at home and
farm and adoption of quality farm products for
higher returns and profitability.
2. Crop residue management and creating wealth
from the farm and home waste.
3. Protection and conservation of soil, water, air
and other natural resources for a clean and green
environment.
4. Following of COVID appropriate bahaviour,
prevention of spread of diseases from animals to
human-being and vice-versa.
5. Any other activity on the theme relevant to the
area and district concerned.

Cleaning at well

Cleaning on roads
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The activities will be undertaken outside the
institute campuses preferably in the villages adopted
by the KVKs. This activity will be in addition to the
activities planned by the KVKs within campus
(webinars, weeding out of files, weeding out of scrap
at the campus). KVK, Rastakuntubai conducted
different awareness trainings/activities under
Swachh Bharat Mission in institutions like Gram
Sachivalayam, Raithu Barosa Kendra, Primary
Health Centers, Primary and Upper primary schools,

Colleges, Anganwadi centers, Hostels, Animal
health camps, Gram panchayath and local santha
etc., around 225 employees, 525 farmers and 1020
students including government officials were
participated in this programme. The activities were
conducted awareness trainings and touching
different areas in tribal mandals educating and
involving.

******
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WEATHER RELATED AGRO ADVISORY SERVICES
THROUGH DISTRICT AGRO-METEOROLOGY UNIT (DAMU) IN
VIZIANAGARAM

…?
S. Sravanthi*
SMS, GKMS (DAMU)
KVK, Rastakuntubai,
Vizianagaram

Weather warnings are

important forecasts as
they are used to protect
S. Ravali
life
and
property.
Agromet Observer (DAMU)
KVK, Rastakuntubai,
Farmers
in
the
Vizianagaram
production zone have to
K. Tejeswara Rao
deal with unpredictable
Programme Coordinator
KVK, Rastakuntubai,
weather conditions. IMD
Vizianagaram
started the District Agri
G. Ramarao
Met Unit (under GKMS)
Associate Director of
Research
to guide the farmers in
RARS, Chintapalle
planning
of
the
agricultural operations
according to weather forewarnings. DAMU will
receive weather forecast from IMD and disseminate
to farmers in the form of district level agro met
advisory bulletin. Vizianagaram district has 34
mandals and 4 lakh people, 90% of that depend on
agriculture. Weekly SMS about location specific
weather forecast is sending through the DAMU unit
and real time feedback collected to improve the
advisories for enchancing agriculture production.
Introduction
Weather forecasting is the application of
science and technology to predict the conditions of
the atmosphere for a given location and time.
Weather forecasts are made by collecting
quantitative data about the current state of the
atmosphere,
land,
and
ocean
and
using meteorology to project how the atmosphere
will change at a given place. India Meteorological
Department (IMD) has started the Gramin Krishi
Mausam Sewa in the country. IMD has set up a
network of about 130 Agro Meteorological Field
Units (AMFUs) which are multidisciplinary units
responsible for preparation and dissemination of
district and sub-district agromet advisories.

In 2019, Under the Gramin Krishi Mausam Sewa,
the Imd established District AgroMet Units
(DAMU) in 530 districts, in addition to already
operating 130 AMFUs.
DAMU, Ratsakuntubai, Vizianagaram
Damu was started at Krishi Vigyan Kendra,
Rastakuntubai, Vizianagaram district in October,
2019 by IMD, funded by Ministry of Earth Sciences,
Government of India. Vizianagaram comprises of 34
mandals, of which 8 are tribal. The major objectives
of DAMU is to receive weather forecast from IMD
to prepare district level agromet advisory bulletins
and block wise forecast (Location specific) in
english and local language to inform and guide the
farmers in advance to undertake various farming
activities based on the expected weather in the
intervention areas to reduce losses and lowering
input costs in agriculture. Location-specific weather
forecasting services were provided to farmers and
agricultural professionals in the Vizianagaram
district. Weekly SMS messages (through Whatsapp
groups) informed more than 2,000 farmers about
expected weather conditions, which helped them to
plan and adjust their farm activities, increase yields
and/or reduce losses. Recently Agro - Automatic
weather station was installed at KVK,
Rastakuntubai. There by getting daily weather data
for every 15 minutes interval through website (IMD
AWS ARG Networks) and through Pen drive and
through email. It is useful to planning the field
operations like land preparation, sowing, spraying of
pesticides, weeding, fertilizer application, Irrigation,
harvesting and post harvesting etc. at KVK farm.
The Activites under DAMU
 Collection of information/Weather data &
Preparation of Agro Advisory bulletins.
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 Dissemination of information through various
channels.
 Conducting Awareness programmes.
 Collecting Feedback from farmers.
Collection of weather data and preparation of
bulletins
Collecting weather data on every Tuesday
and Friday for next five days from IMD, Pune. The
data was analyzed and advises by a team of
experts/scientists viz., Agronomy, Soil Science,
Entomology, Horticulture, Plant Physiology and
Veterinary etc., The advice relates to cropping
pattern, time of sowing and harvesting, irrigation
scheduling, mitigation of moisture stress, fertilizer
application, pesticide/fungicide spray, threshing,
post-harvest activities, etc. Based on data and
advises, preparing the agro advisory bulletins. Basic
considerations to prepare weather based agro
advisories are weather sensitive crops, their weather
sensitive stages and weather sensitive farm
operations.

AWS (Automatic Weather Station) at KVK

Dissemination of information
Disseminating the agro advisory bulletins through
various channels:
1. Directly to farmers (2,66,580 farmers) through m – Kisan portal (text messages).
2. Through Line Department / District Officials Sending to JDA, PD ATMA, ADAs, MAOs,
District Collector, District PRO through e-mails
and also Whatsapp groups.

3. Through RBKs - Sending block wise weather
forecast to all VAAs/VHAs of through e mails
and whatsapp groups
4. Agromet advisories communicated to the
farmers
through
Reliance
foundation,
Annapurna Krishi Prasar Seva private
organization’s voice and text messages. Through
University Officials
5. Sending to respective ADR, RARS; respective
zonal Agro Met Field Unit (AMFU), Anakapalle
and Chintapalle through emails.
6. Farmers’ phone calls- Though received phone
calls from the farmers, the weather information
(weather forecast) was dessiminated directly to
them
7. Print and electronic media (Local News papers Press notes – On every Tuesday & Friday
(Published
in
newspaper
like
Eenadu,Andhrajyothi and sakshi etc).
Conducting Awareness programmes
Awareness programmes were conducting at
different locations in vizianagaram district on
importance of weather, weather forecasting, Crop
ontogony and pest and diseases, use of weather
based advisory bulletins. Seasonal field visits also
conducted to monitor pest and disease incidence and
crop condition to improve the yield.
Collecting Feedback from farmers
Real time dynamic feedback was collected
weekly from farmers. The weather forecast
information is helping more than 2,000 farmers
(through whatsapp groups) to decide on the right
time for land preparation, planting, weeding,
harvesting and related labour needs, and to decide on
post-harvest management activities to reduce yield
losses. Most farmers nowadays have a mobile phone
and can be reached by phone and SMS messages.
Improved coping with these conditions can increase
yields and reduce post-harvest losses.
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Farmers Awareness Programme At Gujjuvayi

Conclusion
DAMU has helped farmers in increase in
crop production and better income by guiding
farmers in seasonal pests and disease incidence in
various crops, livestock management, irrigation
scheduling and identifying the right season/ time for
harvesting to minimize losses. Better agricultural

Farmers Awareness Programme At Vanjarapuguda

production can be achieved by implementing certain
planned activities such as scientific selection of
crops based on their climatic requirement and
assessing their suitability to the area grown.

******
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Burkholderia Spp.
AGAINST PLANT PATHOGEN

…?

P

lant-associated
bacteria
Burkholderia
A. Karmel Reetha
spp. have been shown to
Assistant Professor
offer a capable of
alternative method to
Imayam Institute of
Agriculture, Thuraiyure,
control plant pathogen.
Trichy, Tamil Nadu
That may concentrate on
concerns with ecological
issue
associated
with
pesticide overuse in agriculture. Biological control
including the use of plant growth promoting bacteria
(PGPB) or their natural compounds has received
remarkable attention as a promising method that will
solve the ecological issue associated with pesticides
overuse in the agriculture. The mechanisms include
root colonization and competition with other
microbes present. The genus Burkholderia has
become increasingly important during the past
several decades because of its capability in
producing abundant secondary metabolites with
antimicrobial, insecticidal, herbicidal, or growthpromotion traits. Several Burkholderia strains like B.
vietnamiensis, B. ambifaria, and B. pyrrocinia have
been reported to be potential and efficient biological
control agents.
Identification
and
characterization
of
Burkholderia bacteria
It is circular, purple, smooth, and > 1 mm
colonies on medium. it is a gram-negative and rodshaped bacterium. The shape of the strain HQB-1
was straight rod, and the size was (1.2–2.5) μm ×
(0.5–1.0) μm.
Associated with phytosphere
Although some members of Burkholderia are
either pathogenic or associated with some diseases
of their hosts, the vast majority of the plant-

Rod Shape Bacteria

Bacterial Colony

associated Burkholderia species are nonpathogenic,
and can be either neutral or beneficial to their hosts.
Some of them are able to establish epiphytic
and endophytic populations colonizing the exterior
and interior of plant organs and form an intimate
association with their hosts. This can lead to the
stimulation of plant growth, nitrogen fixation and/or
enhancement of the host’s resistance to abiotic and
biotic stresses. Some members of the genus
Burkholderia are also able to induce plant
nodulation.
Associated with the rhizosphere
It is now well established that some
Burkholderia sp. can inhabit the plant rhizosphere,
i.e. soil on root surfaces and adjacent to the roots. By
colonizing the rhizosphere Burkholderia spp. can
form neutral or beneficial associations with their
hosts, although the nature of these interactions
cannot always be defined. Associations involve
various crops and species and can even arise under
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different geographical zones. Since 1990, different
Burkholderia spp. have been found in the
rhizosphere of various crops. The rhizosphere is now
considered as a reservoir for many other members of
the genus Burkholderia. The nonpathogenic species
B. graminis is a common rhizobacterium of corn,
pasture and wheat in Australia and France.
Burkholderia unamae is associated with maize,
sugarcane and coffee. Plant hosts can also be
colonized by more than one species of the genus
Burkholderia. Burkholderia vietnamiensis, which
was first described in the rice rhizosphere in
Vietnam.
Antimicrobial Activity
Most of these species interact with plants and
can be phytopathogens, endosymbionts in
phytopathogenic fungi as well as plant-associated

insects, although many can be neutral or beneficial
for plants and have an intimate association with their
hosts. The genus Burkholderia was used as a
biological agent against phytopathogenic fungi
mainly due to its production of plentiful metabolites
with antimicrobial activity. To identify the potential
antagonistic mechanisms of Burkholderia sp.
investigated the effect of the secondary metabolites
secreted by this strain on inhibiting the mycelial
growth of Fusarium oxysporium f.sp. cubense. The
hexane fraction showed significant activity against
R. solani, P. capsici, and F. oxysporum with
corresponding growth-inhibitory effects the
antagonistic activity of B. cepacia against these
fungal pathogens.
******
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FALSE SMUT, ITS EFFECT
AND CONTROL MEASURE
IN RICE (Oryza sativa)
…?

R

ice False Smut is
caused
by
Ustilaginoidea
Sagar Yadav
virens (Cooke)
M.Sc. (Ag.)
Takahsahi .It is first
Achala
reported by Cooke from
M.Sc. (Ag.)
KNI of Physical and
Tirunelveli district of
Social Science
Tamil Nadu in 1878. It
is epidemically found in
Tamil Nadu. In present Rice False Smut is a serious
disease of Rice, where rice is grown including India.
There are 40 countries where rice grown in broad
scale and due to this disease a large loss occur to
these countries. Rice False Smut is caused by fungus
named as Ustilaginoidea virens. Now this disease is
becomes a major disease of rice which is generally
occurred when climatic conditions are cloudy, low
temperature and high relative humidity. Besides
these conditions some researchers conclude that
optimum temperature (23-31 degree Celsius), low
rainfall (6.66mm) and high relative humidity (73-88
%) also favoured this disease to occur. The fungus
Ustilaginoidea virens appears as gall after the 20
days of initial infection of kernel of Rice panicle
during the flowering of the rice plant. Infection on

mature heads of
plants being replaced by globose, yellow – green
smut balls. When smut balls burst powdery dark
green spores are released. At the end of life cycle,
fungus produces Sclerotia and Chlamydospores.
Sclerotia remain in soil till the favourable condition
comes again. When the condition becomes
favourable then Sclerotia germinate and form
ascocarps which contain ascospores and cause
primary infection to the rice panicle and
chlamydospores cause second infection to the rice
panicle through the air. The dark green spores of
Ustilaginoidea virens when seen from the
distance in the field black smoky air layer appear on
the infected field. Rice False Smut is also known as
“Black ball” disease and also “Bumper disease” in
China. In the East Uttar Pradesh it is locally known
as “Gandaw”, it is serious disease in India for crop
loss. It also decrease the quality of the crop and also
forms the crop, toxic and unfit for human use.
Occurrence & yield loss:
This disease (RFS) is not a new disease in Rice.
This is went away from past but in past , this is very
minor disease but now at present this becomes a
major disease due to the use of excessive fertilizers’
and high yielding varieties which are susceptible for
RFS disease. RFS not affect the quantity of the Rice
yield but also the quality of Rice which affects the
market prices as well as farmer’s income. The RFS
fungus Ustilaginoidea virens produces velvety mass
on mature panicles, which have spores on them and
lead to the various disease in animals. The fungus
produces mycotoxins which cause some acute and
chronic disease like -: immune and neurological
disorders, various types of Cancer etc. In India 75%
yield loss observed.
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Causing Agent:
The causal Agent of Rice false smut is
Ustilaginoidea virens (Cooke) Takahsahi. It is a
fungus
which
produces
sclerotia
and
chlamydospores which hide in soil during the off
season and again germinate during the favourable
condition (in the season of paddy) The primary
infection caused by sclerotia . After the germination
the sclerotia produces ascocarps which contains
ascospores and cause primary infection to the rice
inflorescence and secondary infection caused by
chlamydospores. This fungus affects the fertilization
process by infecting with ovary and absorb nutrition
from them. Initially the disease looks like yellowish
– green ball on spikes, and later on maturity these
balls becomes black velvety galls. After the severe
infection the whole seeds become covered with
velvety mass which contain chlamydospores and
sclerotia which hide in soil till the again germination
time. This disease is spread by insects or by other
vectors.
Control
As we know the Rice False Smut is caused
by a Fungus (Ustilaginoidea virens). So, its cause
related to the both biotic & abiotic factors. In Abiotic
factors weather conditions like cloudy weather, low
temperature, high relative humidity favors this

disease and In Biotic factors the Sclerotia and
Chlamydospores cause this disease. So, the
management of this disease are also of two typescultural and chemical method. In the cultural
methods of management, we manage cultural
practices like managing humidity in soil, using
resistant variety and in chemical methods we use
some fungicides like Hexaconazol @ 1ml/litre of
water.
 Prevention
1) Use of disease free seeds.
2) Seed treatment with Carbendazim @ 2.0g/kg
of seeds.
3) Control insect – pests.
4) Proper disposal of infected plant debries.
 Cultural practices
1) Use Resistant variety like -: Hasha, Vaishak
etc.
2) Alternate wetting and drying used inspite of
flooding the field.
3) Excessive application of Nitrogen fertilizers
should be avoided.

****
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…?

Agriculture

is

an

important component of rural livelihoods in
India. Almost 70% of the Indian population - around
833 million people lives in rural areas (Census of
India 2011). Women play an important role in all
farming operations from planting to harvest and
post-harvest operations.
Women in agriculture generally do not have
access to extension services or productive assets like
seeds, water, credit, support, etc. As most of them
are not recognized as farmers because they do not
own the land, they are not considered to be
beneficiaries of various government programs /
services. The differences in pay between men and
women contradict them makes the situation more
exacerbation. Some of the tasks performed by
women are not sufficiently appreciated or considered
less important from an economic point of view.
Although women in India have acquired an
undeniable knowledge of the Indian agricultural
landscape over the past two decades, the 2011 census
also reported a low labor participation rate of Indian
women in the agricultural sector. Unfortunately, in
order to achieve an increase in the participation of
women in the agricultural sector, relevant
government departments do not have a
comprehensive database on women in agriculture. It
is time to recognize that their participation in the
work of different groups of women in the
agricultural sector largely absent due to an
inadequate definition

Vavilala Priyanka*
Ph.D. Scholar
Department of Agricultural extension
and communication
SVPUAT, Meerut, Uttar Pradesh

Why gender issues arise in agriculture persist?
a) Land ownership: First, women are less likely to
have legal rights to land and when they do get their
own land the plots are often relatively small. Foreign
investors in the country tend to promote unequal
treatment to land holders men. They also tend to cut
women's access to common land to meet domestic
needs and exacerbate patriarchal land rights that
support many customary land rights systems.
b) Credit facilities: Gender discrimination in credit
markets makes it harder for women farmers for
innovative and labor-saving production inputs. It can
prevent women participation in schemes of external
producers, even if some investors facilitate access to
credit. Women face barriers to accessing extension
services, which creates a knowledge gap that
prevents them from taking advantage of new
innovations.
c) Lack of technology: Social development
initiatives can improve women's workload at home
but unfortunately their needs are rarely taken into
account by investors, which often results in unpaid
work. Investments that provide access to laborsaving technologies can reduce workload in contract
farming, but in farms and agribusiness, workers are
faced with longer working hours.
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d) Lack of market facilities: Although India is an
agricultural country, still the marketing was flawed.
Indian farmers cannot get reasonable prices for the
products even after their hard work and they are fully
exploited by the brokers.
Initiatives in favor of women:
The government is taking several steps to
increase the participation of women farmers’
agricultural sector. This includes providing
additional support and assistance to women farmers
above male farmers in some systems.
1. Agriculture Technology Management Agency
(ATMA)Special provisions (for women only)
A. Support to women food security groups
(FSGs):
 Create and support groups of women farmers
through the ATMA Cafeteria as a mandatory
component activity at Rs 0.10 lakh per group /
year to achieve household-level food security
through establishment of a kitchen garden,
promotion of non-agricultural activities such as
pig farming, goat farming, beekeeping, etc.
 Support is available for at least 2 FSG / Block.
B. Support from the Gender Coordinator:
The Gender / Status Coordinator on the
Advisory Team assigned under the ATMA to ensure
that funds and benefits for training / manual capacity
building for women farmers to Strengthen and
provide extension support, etc in proportion to their
number.
C. Representing women farmers in decisionmaking bodies:
 Provide mandatory representation of women
farmers on the Farmer Advisory Group at the
state, district and farmer level Committees.
 ATMA Govering and Management Committee
at the district level
D. As a beneficiary:
 At least 30% of the total beneficiaries of the
system must be women



At least 30% of resources should be allocated to
programs and activities for women farmers and
women extension functionaries.
2. Mahila Kisan Sachaktikaran Pariyojana
The main objective is:
 Improve the productive participation of women
in agriculture.
 Create sustainable agricultural livelihood
opportunities for women in agriculture.
 Strengthening the skills and capacities of women
in agriculture to support agricultural and nonagricultural activities.
 Improve the capacities of women in agriculture
to access the resources of other institutions and
schemes.
Implementing strategy:
 The program is being implemented through
DAY-NRLM in partnership with State Rural
Livelihood
Missions/Community
based
Organizations (CBOs)/NGOs, as implementing
partners (PIA’s) across the country.
 These agencies support and nurture scalable
livelihood models in the MKSP intervention
areas.
Expected outcomes:
 Net increase in women’s income in agriculture
on a sustainable basis.
 Food and nutritional security improvement of
women in agriculture and their families.
 Improved levels of skills and performance by
women in agriculture.
 Increased access to market and market
information for better marketing to sell their
products.
2. Integrated Scheme for Agricultural Marketing
(ISAM)
Storage infrastructure
 Subsidy of 33.33% (on the cost of the
investment) for women compared to 25% for
men.
 Support ceiling (up to 1,000 metric tons is Rs.
1166.55) more than 1,000 million tons and up to
30,000 metric tons are Rs.1000.00, maximum Rs
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300.00 for ladies and support stop (up to 1000
metric tons in Rs / MT-875.00, more than
1,000MT and up to 30,000MT at Rs /
MT750.00), maximum ceiling (Rs225.00 lakhs)
for men.
For infrastructure projects other than storage
infrastructure
 Subsidy of 33.33% (on the cost of the
investment) for women compared to 25% for
men.
 The maximum scholarship is Rs 500.00 for
women versus Rs 400.00 lakhs for men.
3. Agri Clinics and Agri Business Centers
(ACABC)Composite Endorsement Subsidy
44% of the compound cost subsidy for
women compared to 36% for men.
5. Coconut Development Board (CDB) under the
MIDH
Technologies accreditation (Back Credit services)
33.3% of the project cost for women
compared to 25% for men.
6. Mission for Integrated Development of
Horticulture (MIDH)Special provisions (Only women)
A. As beneficiary
 Specific coverage of the backward classes for
beneficiary women program interventions.
 Support horticultural mechanization producer
associations / Producer groups / Self-help groups
/ farmer groups having at least 10 participating
members in the cultivation of horticulture a
guide to harvest of 6 women farmers, in
equilibrium condition 60% of the cost of
machinery and tools is covered by these groups.
SHM to celebrate a memorandum of
understanding with this assembly / groups to

ensure good maintenance, operation and
maintenance of machines and instruments.
B. Provisions (where women get advantages
beyond /with men) For tractor: 35% of the maximum cost from Rs.
1.00 lakh per unit compared to women at 25% of the
cost, a maximum of Rs 0.75 Lakh / unit for men.
For Power Tiller (8 HP and higher) - A maximum
of 0.75 lakh / unit for women compared to a
maximum of Rs. 0.60 lakh / unit for Men's.
Sowing, planting, harvesting and dig Equipment:
subject to a maximum of Rs 0.15. Lakh / unit for
women compared to a maximum Rs 0.12 lakh / unit
for men.
Self-propelled Horticulture machines with a
maximum of Rs 1.25 lakh/ unit for women compared
to a maximum of Rs 1.0 lakh / unit for men.










Conclusions
Training is provided to familiarize women with
the latest technologies in agriculture and related
sectors provided to women farmers under the
DAC & FW and DAY-NRLM programs.
Develop and adopt a clear gender strategy with
partners at all stages of the value chain for the
empowerment of women.
Integrate gender commitments into contracts
with the host government, clients, and suppliers.
Ensure the participation of women in community
consultations (on an equal basis with men if
possible) and any other consultations or
stakeholder groups you interact with additional
consultations for women only.
Ensure the participation of women in local
training programs for farmers or employees; do
not assume that knowledge will be passed from
participant men to non-participant women.
******
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ROLE OF VITAMIN E IN
HUMAN HEALTH
…?
What is exactly
Kumari Sweta
M. Sc. Student

vitamin E?

Vitamin E is a
fat-soluble
nutrient
SHUATS Prayagraj
found in many foods. In
Dr. Virginia Paul
the body, it acts as an
Professor
antioxidant, helping to
Ethelind College of Home Sci.
protect cells from the
SHUATS Prayagraj
damage caused by free
radicals. Free radicals are
compounds formed when our bodies convert the
food we eat into energy.
Ethelind College of Home Sci.

Function
Vitamin E has the following functions:
 It is an antioxidant. This means it protects body
tissue from damage caused by substances called
free radicals. Free radicals can harm cells,
tissues, and organs. They are believed to play a
role in certain conditions related to aging.
 It helps keep the immune system strong against
viruses and bacteria.
 It helps form red blood cells and widen blood
vessels to keep blood from clotting inside them.
 It helps the body use vitamin K.
 Cells also use vitamin E to interact with each
other. It helps them carry out many important
functions
 Reduces oxidative stress
 May help manage diabetes
Benefits of vitamin E for our skin
Vitamin E is a versatile molecule, much
more than any ordinary moisturizer with antiaging
and skin lightening properties.
Protects Skin - Being a strong antioxidant, it
protects skin from sunburn, sun damage, skin

cancers, and aging changes like roughness,
dehydration, wrinkling, and age spots. When used
with sunscreens, it gives added benefit acting like
a pollution guard.
Makes skin Soft & Smooth - Being oil-soluble,
it is absorbed easily and penetrates deep into the
skin, moisturizing it, naturally like an emollient,
making your skin, soft and smooth. It increases
skin hydration by increasing water binding.
Reduces Pigmentation - It reduces melanin
pigment production as well and helps to improve
uneven skin tone and tanning. It can also be safely
used in pregnancy to reduce pregnancy-induced
hyperpigmentation known as chloasma .
Reduces Dark Circles - The versatile nature of
Vitamin E improves dark circles at all levels
owing to its antioxidant action. It can even target
under-eye dark circles occurring due to stress and
congestion.
Wound
Healing
&
Anti-inflammatory
properties - It reduces itching and redness and
can be used to reduce the appearance of scars and
stretch marks, but do not apply to open wounds
directly.
Hair growth - By increasing blood circulation at
the hair root level, Vit. E improves hair growth
and can be found commonly in hair serums.
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Age

Males

Females

Pregnancy

Lactation

0–6 months*

4 mg

4 mg

-

-

7–12 months*

5 mg

5 mg

-

-

1–3 years

6 mg

6 mg

-

-

4–8 years

7 mg

7 mg

-

-

When it comes to getting your nutrients, it’s
almost always best to get them via food. If you’re
looking to increase your amount of dietary vitamin
E, a few good options include:
Dry roasted sunflower seeds, 1 ounce (oz.): 49%
of your daily recommended (DV) intake.
Dry roasted almonds, 1 oz: 45% DV
Spinach, boiled, 1/2 cup: 13% DV
Broccoli, chopped and boiled, 1/2 cup: 8% DV
Kiwifruit, 1 medium-sized: 7% DV
Mango, sliced, 1/2 cup: 5% DV
Tomato, raw, 1 medium-sized: 5% DV

9–13 years

11 mg

11 mg

-

-

Deficiency of vitamin E

14+ years

15 mg

15 mg 15 mg 19 mg

Recommended Dietary Allowances (RDAs) for
Vitamin E (Alpha-Tocopherol)

Good Sources of vitamin E
Good sources include:
o Plant oils – such as rapeseed (vegetable oil),
sunflower, soya, corn and olive oil
o Nuts and seeds
o Wheatgerm – found in cereals and cereal product
o Foods that contain vitamin E

Vitamin E deficiency can cause nerve and
muscle damage that results in loss of feeling in the
arms and legs, loss of body movement control,
muscle weakness, and vision problems. Another sign
of deficiency is a weakened immune system.

*****
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”

Zero tilled wheat sowing are not only
ameliorate of residue management but also
increases water and nutrient use efficiency and
reduces the weed population, time of sowing,
cost of cultivation, environmental pollution in
wheat crop production.

…?

”

Ravikesh Kumar Pal*
Ph.D. Scholar
Department of Agronomy,
BAU, Sabour, Bhagalpur
Bihar

eeds are no doubt, it
is a major biotic
constraints
to
increasing wheat
production. Weed
Dr. Arun Kumar
Hon’ble. Vice- Chancellorcontrol, particularly
cum- Director Planning,
during the initial
BAU, Sabour
stages of crop
establishment
is
Kumar Anshuman
Ph.D. Scholar
very essential in
Department of Soil Sci. and
realizing
higher
Agril. Chem.
yield.
ANDUAT, Kumarganj,
Ayodhya (U.P.)
There are
about 24 40 per cent economic yield
losses
was observed by many researches. Continue
disturbance of soil under the conventional tillage
system as repetitive tillage practices for crop
establishment results negative impact like, more
weed emergence, depletion of soil nutrients and
economical losses, laborious and hazardous to
environment by affecting sustainability of system
and creating pollution. Zero tillage practices are
avoiding soil disturbance for seedbed preparation
and enhances the sustainability by conserving the
resources. The use of zero tillage would also reduce
the costs of seeding. In addition, early sowing results
in increased crop yield. Weed species distribution
and its population dominances in wheat crop differ

W

from field to field and region to region , it totally
depending on environmental conditions, irrigation,
fertilizer use, soil type, weed control practices and
cropping sequences. The type and intensity of tillage
system changes in weed flora in diversity and
density. Generally in Zero or minimum tillage weed
seed build-up in upper soil layers, while
conventional tillage distributes the weed seeds in
different soil layers due to tillage operation. Zero
tillage reduces the emergence of seeds present in
lower soil layer because it fail to germinate due to
mechanical impedance. The some predominant weed
flora associated with conventional and zero-till
wheat are Poa annua, Polypogon monspeliensis,
Avena ludoviciana, Rumex dentatus, R. spinosus,
Anagallis arvensis, Convolvulus arvensis, Malva
parviflora, Medicago denticulata, Chenopodium
album, Vicia sativa, Lathyrus aphaca, Circium
arvense, Melilotus alba, Coronopus didymus,
Polygonum plebejum and Spergula arvensis. Among
grassy weeds, P. minor and among broad-leaved
weeds, Rumex dentatus and Medicago denticulata
are of major concern in irrigated wheat under ricewheat system in India. But major weeds zero tillage
sowing is perennial like Cynodon dactylon, Cyperus
spp. etc
For effective weed management often
requires a combination of cultural, mechanical and
chemical control measures, such as an integrated
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weed management approach to delay herbicide
resistance and reduce the herbicide load on the agroecosystem.
A. Cultural methods of weed management
Cultural practices are aimed to ensure better
soil and crop management. Weeds management
through proper cultural management practices there
are several ways to handle weeds through proper
cultural management practices are Time and method
of fertilizer application and effective water
management plays a vital role in weed management.
Crop rotation is a well-known and proven weed
management strategy in many crops and cropping
systems.
Crop rotation among growing crops having
drastically dissimilar life cycles and it is useful in
disrupting weed cycle. Rotating the wheat fields with
other crops like Mustard, sunflower, sugarcane or
berseem helps in reducing the population of Phalaris
minor. Replacement of wheat by potato and
vegetable pea in rice-wheat sequencealso reduces the
weeds papulation.
Stale seedbed Preparation: Stale seedbed
technique has been found very effective in
controlling weeds in ZT wheat. Give the light
irrigation and weeds are allowed to germinate and
thereafter the emerged weed seedlings are killed by

using a non-selective herbicide (glyphosate or
paraquat).This technique depletes the seed bank in
the surface layer of the soil and reduces subsequent
weed emergence.
B. Physical methods of weed management
Physical force either manual, animal or
mechanical power is used to pull out or kill weeds.
Depending on weed and crop situation one or
combination of these methods are used. Most
mechanical weed control methods, such as hoeing,
tillage, harrowing, torsion weeding, finger weeding
and brush weeding, are used at very early weed
growth stages.
C. Biological approaches
Biological control involves the use of insects
or pathogens (diseases) that affect the health of the
weed. On the other hand biological weed control
involves using living organisms, such as insects,
nematodes, bacteria, pathogens, or fungi that affect
the health of the weed or reduce weed populations.
Allelopathic plants Allelopathy is any direct or
indirect effect by one plant, including microorganisms, on another through production of
chemical compounds that escapes into the
environment to influence the growth and
development of neighboring plants. Plant releases
chemicals that show allelopathic potentiality are
called allelochemicals or allochemicals.
D. Chemical weed management
For effective weed control in zero tilled
wheat crop chemical method of weed control is very
cost effective and remunerative weed management
practices which saves the time and labor both. The
verities of selective and non-selective herbicide are
used to controls of weeds. It are classified as on the
basis of time of application Pre plant incorporation
(PPI), Pre emergence (PE) and Post emergence
(PoE).
Pre plant incorporation (PPI). After the
harvesting of rice crop many annual Kharif weeds
and some perennial weed are appear. Controlling of
these weeds is essential for success of zero tilled
wheat crop. Non- selective herbicide use for
controlling annual and perennial weeds before the 10
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to 15 days of sowing. e.i. Glyphosate 41% SL
(Roundup) @ 2 to 3 liter/ha or Paraquat dichloride
24% SL 4.25 liter/ha are used and it mixed with 400
to 500 liter of water.
Pre emergence (PE). With the continued
evolution of resistance to post-emergence
herbicides, the use of pre emergence herbicides has
emerged as an important approach to manage
herbicide resistance. Generally now a days Pre –
emergent herbicide are not use in wheat crop due to
high high rate of application. Pendimethalin 35% +

Metribuzin 3.5% w/w SE @2.5 to 3.0 kg/ha
or Pendimethalin 30 EC @ 3.5 to 5.0 litre/ha of water
in 500 to 600 litres of water for one hectare of wheat
crop at 0-3 days after sowing. It controls both grasses
and broadleaved weeds on wheat eco system.
Post emergence (PoE). Herbicide are
applied after 25 to 40 days of weed appear or applied
after first irrigation 2 to 5 leaves of weeds stages or
on the time of critical crop weed competition period
of wheat crop in 30 to 40 DAS. Wheat crop requires
a weed-free period of initial 45 DAS.

Some Post emergence herbicide are suitable for effective weed management in wheat crop
Trade name

Dose ha-1 (gm)

Sr.
No.

Chemical name of
Herbicide

1.

Clodinofop Propargyl 15%
WP

2.

Pinoxaden 5.1% EC

Fenox

800-900 ml

3.

Fenoxaprop-P-ethyl

Puma super

1000gm

For narrow leaves weeds
Clodinox
400 gm

Time of
application
(DAS)

Remarks

30-35

30-35

Control of resistant
Phalaris minor and
Avena fatua in Wheat.
-

30-35

-

For broad leaves weeds
1
2.

3.

1.
2.
3.
4.
5.

Metsulfuron methyle 20%
WP
2-4 D ( Dimethyle amine
salt) 58% SL
2-4 D ( Dimethyle amine
salt) 38% SL
Carfentrazone ethyle 40 DF

Algrip,
Metagrip
2-4 D main

20gm

30-35

-

860-1290gm

3-0-35

FORCE 38

750gm

30-35

Use when good moisture
in field
Use when not nearby
broad leaf crops.
-

Clodinofop Propargyl 15%+
Metsulfuron methyle 1% WP
Sofosulfuron 75% WG

Vesta

400gm

30-40

-

Sulfo-75

33gm

30-40

-

Outright

40gm

30-40

-

Broadway

100gm

30-40

-

Atlantis

400gm

30-40

-

Nabood,
50gm
30-35
Affinity
In Mix Papulation (Grassy and Broad leaves)

Sofosulfuron 75% +
Metsulfuron methyle 5% WP
Carfentrazone ethyle 20%
+Sulfosulfuron 25% WG
Mesosulfuron 3% +
Idosulfuron methyle sodium
0.6% WG

*all will be apply mixing with 400 to 500 litre /ha of water.
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Some important Points to be consider for
effective weed management in wheat crops
 Herbicide should be applied on the basis of types
and density of weeds flora.
 Post emergence herbicide applied when 2 to 5
leaf stages of weeds.
 PoE could be not applied in mixed crops
population eg. Wheat +mustard, Wheat +cheek
pea etc.

 For effective weed management herbicide
rotation should also be fallow.
 Use well decomposed FYM and other organic
manure.
 Optimum moisture is needed for effective weed
control.
 Flat nozzle sprayer is good for herbicide
application.
******
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FOR WHEAT PROCESSING AT INDORE

Comparative profitability of processing unit and
production unit for wheat
The cost incurred in processing unit (Rs
5130.34/q) was much higher than production unit
(Rs 1061.35/q) due to high investment in
machineries, utilities (power etc.), expenses (GST,
storage, transportation etc.), labour charge etc.
Although investment was more for processing unit,
but net return was also higher in case of processing
(Rs 3850.77/q) unit compared to production unit (Rs
848.22/q) as revealed from Table 1. Thus, processing
helps in realizing more income, increasing shelf life
of product, reducing wastage etc. The rate of
processed product (Rs 8606.67/q) was more than
wheat (Rs 1767.50/q); thus income earned was more
for processing unit. The break-even point at yield
was achieved earlier than actual price for both the
enterprises (production unit-61.12% %; processing
unit- 1.97%), indicated economic feasibility of units.

Difference

5130.34

1061.35

4068.99

4.83

3850.77
8606.67

848.22
1767.50

3002.55
6839.17

4.53
4.86

8766.11

30.06

Times

Production
unit
(n=20)

Production cost
(Rs/unit)
Net return
Rate (Rs/q)
BEP at Yield
(Q/unit)
BEP at Price
(Rs/q)

Processing
unit (n=15)

T

he
success
of
enterprise depends
Shruti*
on entrepreneurial
Madan Singh
behaviour
and
Division of Extension
entrepreneurial
Education,
environment. In recent
ICAR-IVRI, Izatnagar,
Bareilly, U.P.
trends, food processing and
value addition is important
area for agripreneurs. The food
processing not only increases the shelf life of the
produce but also enhances the nutritional value,
processors’ share in consumer price, profitability
and job opportunities. Likewise, the opportunity for
wheat food processing at Indore results into value
added products like sujji, dalia, maida, pasta,
noodles etc. Therefore, the survey was done to
identify the entrepreneurial environment for wheat
processing at Indore.

Particular

…?

Table 1: Comparative profitability of processing
and production unit for wheat

6676.74 1061.35
(77.57%) (60.04%)

1. Technical Forces
For wheat processing at Indore, the raw
material i.e. wheat was easily available and for
making sujji, dalia etc. the variety was also suitable.
Skilled labour was available. Access to technical
information found but access to new technology and
enterprise diversification support were lacking.
However, training programmes and its follow up was
not an issue.
2. Infrastructure Forces
The institutional support to wheat processors
was available from ICAR-IARI, regional centre at
Indore. The packaging and grading facility were
available but the storage facility was limited. Initial
investment was realized high by the processors.
3. Market Forces
The raw material was available to processors
directly from wheat producers. Also, direct forward
marketing was found. Some of the processors were
involved in online marketing and distant selling of
the products. The price fluctuation in wheat and
distress sale was not noticed.
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4. Finance Forces
Banking, insurance and loan facility were available.
Special credit facility to women was seen but

availing the facility was cumbersome. Long payback
period in investment, high interest rate and difficulty
in obtaining subsidy were observed.

The driving and restraining forces of wheat processors - Force Field Analysis

Figure 1: Force field analysis to identify the driving
and restraining forces for wheat processors

5. Legal Forces
Ease in registering enterprise was observed.
The quality and safety standards were followed. The
wheat processors believed that GST and digital
payment promoted trade transparency but high GST
rate was reported. Also, the processors believed that
demonetization affected turnover and labour
payment.

6. Socio-personal Forces
The courses on
food processing and
family support were
available to processors.
Innovativeness
and
moderate risk taking
ability was observed
among wheat processors.
Differences based on
caste
and
political
pressures
were
not
observed. The positive
attitude of society was
observed.
The driving forces (108.6)
were significantly higher
than retraining forces
(49.12)
for
wheat
processors to upgrade the
value
chain
at
probability.001 (Z= 4.785; p<0.001). Therefore, it can be inferred that
wheat processing is profitable start-up. The
entrepreneurial environment was favourable for
wheat processing at Indore. However, it can be
further improve with special training programmes,
workshops and entrepreneurship based education.
The new value added products from wheat can be
focussed to grab the markets as Indore is a hub for
foodies.
*****
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H

igh
Density
Planting refers
G.B.Pant University of
to
planting
Agriculture and
with a greater number
Technology, Pantnagar,
of plants per unit area
Uttarakhand
than
conventional
planting.
It
was
attempted successfully in Europe during the early
1960s in undertaking apple plantations using
dwarfing rootstocks. Aside from Europe, HDP is
used commercially to cultivate temperate fruit crops
in Australia, the United States, New Zealand, and
Israel. In today's world, when the land-to-man ratio
is rapidly falling, HDP need more appeal. HDP
provides excellent yield per unit area in both shortterm and perennial horticultural crops. It is
accomplished
by
the
use
of
dwarf
rootstock/interstock, adoption of dwarf scion
cultivars, the use of growth regulators, correct
training and pruning and crop management methods.
HDP has been tried effectively in apple, peach, pear,
banana, pineapple, guava, papaya, mango, and citrus
in India.
 In 1960, high density planting was implemented
for the first time in Apple in England.
 The meadow orchard system developed in Israel.
 Meadow orchard system invented by J.P. Hudsan
(1971) in apple.
 Meadow orcharding was created in India by Dr.
Gorakh Singh at CISH, Lucknow, and is

Eshwar Singh*






currently commercially used in guava at 2 x 1m
spacing.
HDP is one of the improved production
technologies used to accomplish the goal of
increased fruit crop yield.
Yield and product quality are two critical
components of productivity.
HDP seeks to meet the twin requirements of
production by balancing vegetative and
reproductive burden without affecting plant
health.
In India, HDP was seen to be beneficial in a
variety of fruit crops, including pineapple,
banana, mango, apple, and citrus.

Principle of HDP
To maximise the utilisation of vertical and
horizontal space per unit time and to obtain the
highest feasible returns per unit of inputs and
resources.
Types of HDP
1) Semi-intensive: 500-1000 trees/ha
2) Intensive system: 1000-10,000 trees/ha
3) Super-intensive: 10,000-1,00,000trees/ha
Different planting system under HDP:
Low density planting- It is a non-intensive system
with trees planted at broader spacing that may
support 100-250 plants per acre. There was no usage
of dwarfing rootstock.
Medium density planting- Distance covered by
250-500 plants/ha is kept to a bare minimum.
Pruning is done properly to keep the tree in good
form.
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High density of planting- Planting density ranges
from 500 to 10,000 plants per hectare, depending on
the fruit yield.
Plants are planted at a medium density of
500-1500 plants per hectare, optimum high density:
1500-10,000 plants/ha and ultra-high density:
10,000-1,00,000 plants/ha.
Meadow orcharding: Meadow-grassland is also
known as ultra-high planting density. 10,0001,00,000 plants/ha harsh top trimming is used to
preserve tree shape, comparable to grassland
mowing. Plants that are expected to generate yield
after two years of age.
Components of HDP and Meadow
 Dwarf scion varieties.
 Dwarf rootstock cultivar.
 Training and pruning.
 Suitable crop management practices.
 Use of bio-regulators.
 Planting density.
 Planting geometry.
 Mechanization.
Advantages of HDP
 Precocity is induced, yield is increased, and fruit
quality is improved.
 Reduces labour costs, resulting in a cheap
production cost.
 Allows automation of fruit crop production.
 Improves the efficiency with which fertilisers,
water, sun radiation, fungicides, weedicides, and
pesticides are used.
 Increase production per square metre.
 High return on investment per unit area.
 It is a more effective method of capturing radiant
energy.
 It aids in the effective use of land and other
resources, improved canopy management, form
mechanisation, and convenient pesticide
spraying.
Disadvantages of HDP
 In long run, it results in heavy competition for
space, nutrients and water.

 Overcrowded growth of canopy results in build
up of high humidity, reduced cross ventilation in
the orchard, which are conducive for more
incidence of pests and diseases.
 The trees in close planting soon begin to crowd
each other and yields decline.
 Efforts to breed dwarfing rootstocks that can
control the growth of mature trees have been
largely unsuccessful.
 Effective canopy management appears to be the
largest barrier to success of high-density
orchards.
 For restriction of growth in high density orchards
growth retardants are used. There are reports that
some of the growth regulators persisting in the
harvested fruit and soil.
 Reduced fruit size and quality.
Constraints of HDP orcharding:
 Lack of standardisation in fruit crop production
technologies.
 High initial orchard establishing costs.
 A scarcity of potential dwarfing rootstock in
mango, guava, sapota, peach, sweet cherry, and
other species.
 Some illnesses, such as diabetes, have a high
prevalence in HDP. Banana Sigatoka leaf mark
and fingertip in banana.
Plant Architecture in HDP:
 Fruiting branches-more and structural branches
minimum
 Arrangement – minimum shade on other
branches.
 Plant architecture is influenced by
(1) The method of propagation, (2) rootstock and (3)
spacing.
Desirable Architecture of Temperate Fruit
Plants Prevent upright growth and encourage the
development of horizontal laterals.
 Small laterals should be spaced along the centre
leader.
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 Develop and sustain fruiting spurs along the
whole length of the branch as it grows.
 Create laterals that are stiff, robust, and selfsupporting.
 Fruiting branches should be kept in a single
location.
 Develop fruiting spurs from the side of a branch
to retain vitality and to be less susceptible to
sunburn while yet being well exposed to light for
colour and size development.
Factors Affecting HDP:
 Cultivar
 System of Planting
 Planting material
 Nutrition and moisture
 Economics of production
Method of HDP:
HDP may be done by close planting, which
is made feasible by controlling tree size or planting
in a system that can support a greater number of
plants. Manipulation of tree vigour size is a critical
pre-requisite for HDP success in any fruit crop. High
orchard density is often attained via. management.

rootstock causes dwarfism in the composite plant. As
with ber, graft incompatibility may cause Zizyphus
nummularia dwarfness if scion cultivars are grafted
onto the Zizyphus rotundifolia.
Crop

Vellaikolamban
Mango
Olour

Guava

Ber

Citrus

Apple
Pear

A) Controlling the size of tree
(a): Use of genetically dwarf scion cultivars:
It is simpler to develop high density orchards
when the trees are naturally tiny. The use of
genetically dwarf cultivars allows for tight plantings,
which have the potential for better yields and returns
than standard plantings.
(b): Use of dwarfing rootstock and inter-stock:
Rootstocks are known to have a significant
impact on the vigour, precocity, production, fruit
quality, and lifespan of cultivars grafted on them.
Dwarfing can be caused by either the rootstock or the
scion, or by both. Attempts have been made to
standardize dwarfing rootstocks, particularly in fruit
crops such as ber, citrus, and grape. In compared to
temperate fruits, however, most tropical and
subtropical fruit harvests do not offer as much
variety. The use of incompatible graft scion and

Dwarf rootstock

Peach
Plum
Cherry
Avocado

Psidium
friedrchsthalianum,
P. chinensis,
Pusa Srijan
Zizyphus
rotundifolia, Z.
Nummularia
Troyer citrange
(for Kinnow),
Flying Dragon
(Poncirustrifoliata),
Karna Khatta,
Citrangequat
M9, M26, M27,
Bud.9, P22 &
Ottawa3
Quince C
Siberian C, St
Julien X, Prunus
besseyi and Rubira
Pixy
Colt and Charger,
Rubira
Mt4

Special feature
Suitable for Alphanso
and Dashehari
For langar &
Himsagar
Aneuploid rootstock
(Tetrasomic) &
potential dwarfing
effect on Allahabad
Safeda

Standard rootstock
for Sweet orange

Ultra-dwarf

Ultra-dwarf

(c) Training and Pruning:
Pruning, in any form, is widely recognized to have a
dwarfing impact on the tree. Slow-growing trees
react well to pruning and training and may be kept at
a certain size and form without compromising
production. Apical part removal - compact and
bushy tree by encouraging lateral bud development
and suppressing apical dominance Mango, guava,
litchi, and the majority of other fruit crops in India
are evergreen and rarely trimmed. Pruning is done to
manage production in guava, ber, and fig, and to
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rejuvenate aged mango plantations. Tree growth
management by pruning is confined to grapes,
apples, and a few other temperate fruits various
training systems are used in Apple, for example.
Spindle bush, dwarf pyramid, esplanades, cordon,
palmette Spindle bush grown on M9, M7, and M4
rootstocks - a potential HDP training method.
Overcrowding is a major issue for orchard
access as well as enough light interception required
for optimum photosynthesis, blooming, and fruit
development and quality. Pruning and the
development of new shoots were discovered to be
crucial for maintaining vigour and providing
terminal bud for panicle appearance in Dahehari
mango in Pantnagar. Pruning can be employed to
improve light distribution across the canopy,
although production is not always recovered in the
same season. Heavy trimming, for example, of 34year-old avocado trees hampered productivity over
the next two to three years.
Pruning: e.g. pruning & hedging- Mango
Topping & hedging- Guava
Topping- Aonla
Common pruning- Grape, Ber, Fig Guava
(d): Use of growth retardants:
Various growth inhibitors have been
employed to limit the plant's vegetative
development. CCC, Ancymidal, Paclobutrazol, B-9
(Phosphon D), and Chloramquat, Daminozide,
AMO 1618, and Ethephone are commercially
available. Paclobutrazol has found commercial use
in mango crop control when administered after
pruning. It promotes the shoot's early physiological
maturity and induces regularity in bearing in strong
and alternating bearing types. e.g.
Mango: Reduction in tree in Alphanso by
application of paclobutrazol 8-10g/tree during
months of Aug-Sep after pruning.
Apple: Reduction rootstock sucker: Ethyl ester of
NAA (tree Hold sprout inhibitor A-1)
Grapes: Reduction of internodal length, shoot
growth: CCC @ 500pp.
(e): Induction of viral infection:
 Not adopted commercially,

 Tree size can be reduced by inducing viral
infection e.g. Citrus, Apple.
 In apple, virus free rootstock series East MaIling
Long Ashton (EMLA) are vigorous than their
infected counterparts.
(f): Use of incompatible rootstock:
• Use of graft incompatible scion and stock also
induces dwarfness. – Not commercially exploited for
this end.
• In ber, cultivars on Zizyphusr otundifolia, Z.
nummularia induces dwarfness due to graft
incompatibility
B) Improved planting system:
Fruit crop planting systems include square,
triangular, hexagonal, single-hedge row, double
hedgerow, paired planting, and cluster planting. The
square and triangle systems are used for HDP in
mango, kinnow, banana, papaya, and apple and
pineapple, while the hedgerow method is used in
apple and pineapple.

High Density planting in Mango (Alphanso)
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compared to 0.2 tonnes in low density planting. This
yield can be increased further in alternative bearing
cultivars like as Dashehari, Chausa, and Bombay
Green by using a growth retardant such as
Paclobutrazol.
Citrus,
Kinnow on Troyer Citrange and Karna khatta
rootstocks might be planted at 1.8 x1.8 m and 3 x 3
m spacings, respectively, to allow 3000 and 1088
plants per hectare.
In pineapple,
With a population density of 63758 per
hectare and an enhanced package of agrotechniques, output increases from 15-20 to 70-80
tonnes/ha.
Future thrust
Layout and paired row planting in pineapple
Impact of HDP
In mango,
Amrapali at 2.5 x 2.5m in triangle system
accommodation of 1600 and Dashehari at 3.0 x 2.5
m in square system -1333 plants per hectare,
Amrapali increased yield per hectare 2.5 times that
of low-density orchards of strong cultivars.
According to reports, the average yield of Dashehari
mango in high density planting is 9.6 tonnes,

More study on the timing and severity of
pruning on each fruit crop is required. Select
cultivars with a smaller canopy area and erect
growth. PGR research for boosting production and
enhancing quality in the HDP and Meadow orchard
systems. More study is needed on the growth of
meadow orchards in each fruit crop.

*****
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Ornamental

horticulture is a
branch, which deals
Kunal Adhikary
with cultivation and
Assistant Professor
study of ornamental
School of Agriculture
plants. Commonly
Fig- Bauhinia variegata L.
Deptt. of Horticulture,
we
know
that
Ashoka tree. The tree Kadamba was closely
ITM University,
ornamental
plants
associated with Lord Krishna. The great emperor
Gwalior-MP
mean, those plants
Ashoka adopted arboriculture encourages the
which is having some
planting of Avenue trees. Mughal were lover of
artistic look and can be
garden trees and flower.
use for landscaping purposes. Ornamental plants are
These subjects remain more or less
not only use for beautification purposes, also have
neglected. Nevertheless, in past three decades
lots of therapeutic effects. Presence of essential oils
ornamental horticulture has
and
important
reached position and made
phytochemicals in many
a substantial progress. The
plants, leads them to use in
ornamental
horticulture
Modern world as in
Aromatherapy,
deals with the beautifying
Nutraceutical
industries
garden either near home,
and food industries.
landscaping,
highways,
Gardening is not just an
railway stations, cities,
operation, it’s an art of
town,
factory
and
modern science. Everyone
educational institutes.
in today’s word plants lots
Now a day’s, Medicinal
of trees and plants in their
and Aromatic Plants are
garden for beautification
also
considered
as
purposes,
but
Ornamental Plants, like
simultaneously they can
Tulsi, Periwinkle etc. This
FigHibiscus
rosa-sinensis
L.
use most of the plants for a
Articles contains few numbers
primary healthcare in daily life. History of gardens
of Ornamental Plants which can be used as
and landscaping showed that ornamental plants have
Medicinal plants because of their therapeutic effects.
some significance in human life except from
The presented table contains 20 commonly
beautification purposes. The Aryans of the Vedic
available Ornamental plants and their respective uses
period were great lover of trees and flower in the
as medicinal plants. This information is collected
Ramayana it has been narrated that palace has nice
from various previous study and by doing interaction
garden with numerous flowers and shady groves.
with local community people.
Ashok Vana the groves was composed mainly of
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S.No.

1

2

3

4

5

6

Scientific
names

Spilanthus
acmella

Colocasia
esulenta (L.)
Schott

Nerium
indicum Mill.

Bauhinia
variegata L.

Pandanus
odoratissimus
L.

Rosa indica
L.

Family

Asteraceae

Amaryllidaceae

Apocynaceae

Caesalpiniceae

Pandanaceae

Rosaceae

Common name

Uses

Flower used against tooth ache; flower of
Spilanthus + Roots of Acorus against
cough; flower of Spilanthus +roasted
CuSO4 take in equal quantity and mixed
in urine of cow & applied externally
Akkalkara:
against dog bite; flower of Spilanthus +
Planted in kitchen
Acorus + Centella + Glycerrhiza in equal
garden
quantity mixed with honey used as a brain
tonic. Spilanthus + ginger +oil of
Madhuka and Brassica applied against
paralytic attack.

Alu; planted in
kitchen garden.

Kanher, planted
as an ornamental.

Kanchan; planted
along road side.

Leaves for lactation, ash of leaves mixed
in Sesamum oil against the swollen
growth. Powder of bark + sugar against
acidity. Juice of leaves + juice of
Tinospora mixed in two spoon ghee
takefor a period of 3 months used against
leprosy.
Root and bark of stem used to improve
sexual weakness, piles and bite of insects
and snakes.
Bark of Bauhinia variegata + Wrightia, +
Swertia +Azadirachta + Commiphora
and Rubina take in a equal quantity and
decoction is prepared, one cup decoction
is taken thrice in a day against cancer

Root powder mixed in a cup of milk and
one spoon of sugar used against
Kevda: planted in
leucorrhoea. Direct flower powdered
a garden.
smoked in hysteria leaves juice mixed in
a powder of Cuminum cyminum and
sugar used to remove heat from body.

Gulab; planted in
garden

Rose water for cleaning eye, flower
mixed in sugar after one month used
against skin disease, purification of
blood, piles, and leucorrhea disease and
urinal disorder.
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7

8

9

10

11

Hibiscus
rosa-sinensis
L.

Cassia fistula
L.

Tagetus
erecta L.

Mimosa
pudica L.

Ocimum
gratissimum
L.

12

Mirabilis
jalapa L.

13

Mussenda
frondosa L.

Malvaceae

Caesalpineaceae

Asteraceae

Mimosaceae

Lamiaceae

Nyctaginaceae

Rubiaceae

Jaswand; planted
in a garden

Root of hibiscus mixed in a cup of milk
used to keep a pregnancy. Flower buds
mixed in a cup of milk and sugar used as
a brain tonic, urinary disorder and sexual
impotency, piles and blood dysentery and
leukorrhea. Leaf juice mixed with sodium
salt and asafoetida used against gas
trouble. Decoction of petal given in fever,
roots used in cough and rheumatism.

Bark of Cassia or pulp of pod used for
digestion, a decoction is prepared used
Amaltas, Bahava; against Tonsils, pain in throat, leaf juice
planted along the used against the pimples. Pulp of pod
road side.
against the ear ache, rheumatic pain joint
pain, jaundice, hernia regulation of
menstrual cycle. Root decoct ion against
heart problem.
Zendu; Ganda
commonly
cultivated and
planted in a
garden.

Lajadu: planted
as avenue plant.

Flower juice mixed with sugar and ghee
used against piles, flower mixed with
Curcuma longa, sodium salt and ghee
applied externally on piles. Ash of flower
against swelling seed against the
dysentery, leaf juice against Pitta
Leaf juice or decoction of leaves used
against the cancer jaundice, hernia, piles,
ophthalmic problem. Decoction of roots
against urine stone. decoction of leaves
with Withania leaves effective for the
memory glands

Leaf juice against the urinary disorder,
Sabja; Tulsi
germ scalp infection ear ache, for killing
planted in kitchen
insect as a primary remedy against
garden.
hearing impaired, scorpion bite, snake
bite, ophthalmic problem.
Gulbakshi;
planted in house
garden.

Bhutkes; planted
in garden as a
showy plant

Root material roasted in ghee used as
tonic. A paste of root used in broken skin.
A leaf paste used as supportive. Leaf juice
externally applied over a skin during
itching.
Root powder mixed with in cow milk
used against leprosy. Root powder mixed
with water used in ophthalmic especially
against swelling of eyes, also in injury.
White colored leaf juice with milk used in
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14

Ixora
coccinea L.

Rubiaceae

15

Plumeria
rubra L.

Apocynaceae

16

17

18

19

20

Quisqualis
indica L.

Cassia
occidentalis
L
Tabernaemon
tana
divaricata
(L.) R. Br.
Thespesia
populnea (L.)
Soland. ex
Corr.
Crinum
asiaticum L.

Combretaceae

Caesalpineaceae

Apocynaceae

Malvaceae

Planted in house
garden.

Pandhra Chafa;
planted in house
garden
Rangoon
Creeper; Lal
Chameli, planted
in house garden.

Kasoda

Swastika/ Tagar
planted in house

Bhendi jhar;
planted along
road side,

Amaryllidaceae

Conclusion
Above mentioned ornamental plants are
locally available and easy to plant in the garden.
Most important part of study in this article is uses of
ornamental plants in health care. There are many
more plants are available in nature which are still
unexplored as medicinal values. More research is

jaundice, asthma and fever. Even in
digestion disorder.
Root powder mixed with black piper used
against dysentery. Dried flower mixed
with Cuminum, sugar and ghee against
the dysentery, leucorrhoea, and bark
against head ache.
Bark decoction used in swelling. Bark
mixed coconut piece rice used in
excessive bleeding. Latex mixed with
Santalum oil and camphor used in skin
disease. Latex with rice used in snake
bite.
Decoction of leaves uses in digestive
disorder. Seed powder mixed with honey
used in germs. Roasted seed powder in
dysentery and fever.
Leaf juice and seed powder against skin
disease. Roasted seed used as a substitute
of coffee also it decreases poison.
Ash of stem used in ophthalmic. Root in
tooth ache. Milky latex used with coconut
oil used in headache. Bark with juice of
lemon used in ophthalmic problem.
Yellow liquid obtained from capsule used
locally for scabies and skin disease.
Decoction of bark for external wash.
Bulbs used for urinary trouble and also
laxative and give for rheumatism, piles.
Leaf juice for ear ache.

required in this unexplored sector of ornamental
plants. Tribal and local people have very good
knowledge on this area, so we need to talk with them
and do study on as much as plants we can, because
we can use ornamental plants for multipurpose.
*****
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ANIMAL HUSBANDRY
(AHIDF)
…?

T

he

recently
announced
Prime Minister’s
Lalita Garg*
Atma Nirbhar Bharat
Division of Livestock
Abhiyan
stimulus
Products Technology,
package
mentioned
ICAR-IVRI, Izatnagar,
about setting up of Rs.
Bareilly, Uttar Pradesh
15000 crore animal
Kamal Kumar
husbandry infrastructure
Division of Extension
development
fund
Education
(AHIDF). The eligible
ICAR-IVRI, Izatnagar,
beneficiaries under the
Bareilly, Uttar Pradesh
Scheme
would
be
Farmer
Producer
Organizations (FPOs), MSMEs, Section 8
Companies, Private Companies and individual
entrepreneur to establish:
i.
The dairy processing and product
diversification infrastructure
ii.
Meat processing and product diversification
infrastructure and
iii.
Animal feed plant.
Objectives of Scheme
i.
To help increasing of milk and meat processing
capacity and product diversification thereby
providing greater access for unorganized rural
milk and meat producers to organized milk and
meat market
ii.
To make available increased price realization
for the producer
iii. To make available quality milk and meat
products for the domestic consumer
iv.
To fulfill the objective of protein enriched
quality food requirement of the growing
population of the country and prevent

malnutrition in one of the highest
malnourished children population in the
world
v. Develop entrepreneurship and
generate employment.
vi. To promote exports and increase the
export contribution in the milk and meat sector.
vii. To make available quality concentrated
animals feed to the cattle, buffalo, sheep, goat,
pig and poultry to provide balanced ration at
affordable prices.
Eligible entities for support under AHIDF:
i. Farmer Producer Organizations (FPOs)
ii. MSMEs
iii. Section 8 Companies
iv.
Private Companies
v.
Individual entrepreneur
Implementing agency:
AHIDF will be implemented by Department
of Animal Husbandry and Dairying, Ministry of
Fisheries, Animal Husbandry and Dairying.
Activities eligible for availing benefits under
AHIDF
i. The dairy processing and product
diversification infrastructure
ii. Meat processing and product diversification
infrastructure and
iii. Animal feed plant.
Quantum of loan and margin money
1 The eligible beneficiaries under the Scheme
would be Farmer Producer Organizations
(FPOs), MSMEs, Section 8 Companies, Private
Companies and individual entrepreneur with
minimum 10% margin money contribution by
them. The balance 90% would be the loan
component to be made available by scheduled
banks.
2 Government of India will provide 3% interest
subvention to eligible beneficiaries. There will

November, 2021/ Issue-19/Page | 80

be 2 years moratorium period for principal loan
amount and 6 years repayment period thereafter.
Credit Guarantee Fund
Government of India would also set up
Credit Guarantee Fund of Rs. 750 crore to be
managed by NABARD. Credit guarantee would be
provided to those sanctioned projects which are
covered under MSME defined ceilings. Guarantee
Coverage would be upto 25% of Credit facility of
borrower.
Process of availing the loan:

Significance of AHIDF
 Since almost 50-60% of the final value of dairy
output in India flows back to farmers, therefore,
growth in this sector can have a significant direct
impact on farmer’s income.
 The size of the dairy market and farmers’
realization from milk sales is closely linked with
the development of organized off-take by
cooperative and private dairies.
Thus, investment incentivization in AHIDF
would not only leverage 7 times private investment
but would also motivate
farmers to invest more in
inputs thereby driving
higher productivity leading
to an increase in farmers
income.
*****
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IMPLEMENTATION OF EDUCATIONAL
TECHNOLOGY IN TEACHING IN
important to remember that educational
CURRENT SCENARIO  It's
technology tools are designed to help kids learn
more successfully. To build the most effective
learning environment for the listener, we must
ducational
first identify educational goals and needs, and
technology is
then employ all of our knowledge, including
the use of
technology.
Dr. Bharti Sao
technology
in
 Educational technology can also be used to
Assistant Professor
education to improve
address a variety of difficulties and concerns in
teaching and learning
Deptt. of Horticulture,
the classroom, including motivation, discipline,
Sardar Patel University,
experiences and, as a
dropout rates, basic skills, critical thinking, and
Balaghat (M.P.)
result,
learning
a variety of other topics.
outcomes. There are a
 The problem is identified first, followed by an
variety of reasons why
evaluation of the variables that contribute to the
educators have moved
problem and the
away from traditional
“Technology will never replace great
presentation
of
paper-and-pencil
feasible
solutions.
teachers, but technology in the hands of a
teaching methods and
The
student
great teacher can be transformational.”
toward
educational
population
and
George Couros
technology. In 2021,
curriculum are then
the most prominent
investigated.
educational technology
 The next stage is to determine which
developments were Big Data, Machine Learning,
instructional approaches are most appropriate for
and the Internet. Distance learning, on the other
the situation.
hand, has become the most popular trend. The
 Then, for the curriculum and style of instruction,
COVID-19 pandemic has had a significant impact on
appropriate instructional materials and resources
how we teach and learn. Students must progressively
are chosen.
become acclimated to distance learning via digital
 Finally, the programme is put into place,
platforms as a result of social alienation. In 2020 and
evaluated, and altered as needed to fulfil the
2021, existing educational technology trends will be
stated improvement goals.
updated, with a focus on connectivity, adaptability,
and student-centered learning. The course designer
Today's learning materials have greatly
splits the learning content into smaller bits of text,
expanded as a result of various technological
which are then supplemented with graphics and
breakthroughs. Overhead projectors, televisions,
multimedia presentation.
VCRs, slide projectors, and opaque projectors are

…?

E

Implementation
The use of educational technological tools in the
classroom requires a combination of two factors:
employing the correct tech tools at the right times
and having teachers who understand how to utilize
such tools to engage and encourage students.

examples of traditional instructional materials;
newer materials include computers, software
applications, LCD projectors, camcorders, digital
cameras, scanners, the Internet, satellite, interactive
TV, audio and video conferencing, artificial
intelligence, and so on. The first step is to figure out
what these items are and how to use them.
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Technology can help execute a student-centered,
constructivist, and progressive strategy, or it can be
used to support a teacher-led, knowledge-based
learning approach.
Current educational technology tools in 2021
1. e-Learning
As a result of COVID-19's rapid expansion
and school closures, distance learning became the
most popular educational technology trend
overnight. Education or training that is offered over
the internet is referred to as eLearning. Students can
access educational content on their PCs, laptops,
tablets, or cellphones through eLearning. They can
also learn by interacting with information on the
screen directly, for as by dragging items from one
location to another. Learners gain information
through eLearning through reading or viewing
content, which has revolutionized the way education
is provided. A distinctive feature of online learning
systems is their diversity. Teachers can use live
stream or group meetings using Zoom or Microsoft
Teams to educate their students in real time
(synchronous), or they can use recorded
(asynchronous) strategies to enhance lectures
utilizing a variety of media and digital functions.
You can combine a solid online learning platform
with a Learning Management System to keep track
of your students' learning outcomes (LMS).

2. Video-Assisted Learning
A "video day" is no longer defined as a
television pushed into a classroom on a trolley. This
idea is gaining traction in distant education, where
students learn via computer screens. It raises student
achievement while reducing instructors' workload.
3. Block chain Technology
The block chain-based Distributed Ledger
Technology (DLT) aids education in a variety of
ways, most notably in terms of data storage. Massive
Open Online Courses (MOOCs) and e-Portfolios
both employ block chain technology. For eLearning
agencies, the DLT systems will address the
challenges of authentication, size, and pricing. It can
also assist student applicants in publicizing their
achievements during the job search.
4. Social Media in Learning
Students can use social media to share study
resources, hold group discussions, and simply
comment on other people's posts. Even an animated
educational film has the potential to go viral on
social media. This organization creates shareable
instructional videos and publishes them to YouTube
so that others can find, watch, and share them with
their peers.
*****
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…?
Nalini Trivedi*
Akanksha Singh
Ph.D. Research Scholar
Department of Foods
and Nutrition,
GBPUAT, Pantnagar

T

he Flexitarian
Diet is a way of
eating
that
encourages
plantbased meals while
allowing
moderate
consumption of meat
and other animal
products. It's more





Consume foods that have been minimally
processed and are as close to their natural state
as possible.
Sugars should be maintained to a minimum in the
diet.

There are three basic stages of the eating pattern
when it comes to decreasing meat:
Stage 1
People who are new to the flexitarian diet are
adaptable than a
recommended to skip
strictly vegetarian
meat two days a
“For
some
people,
focusing
on
plant-based
diets
and
or
vegan
diet.
week.
In the
reducing their meat consumption might be quite
Going flexitarian is
beginning,
limit
difficult” Patton adds. “However, you can now get
a good option if you
your
overall
meat
wonderful bean-based burgers, canned bean and lentil
want to consume
consumption to no
soup, and bean-based pasta to begin with, but it's much
more plant-based
more than 28 ounces
better to make your homemade versions in the end.
meals but don't
per week for the five
Don't be scared to try new things on this diet!”
want to eliminate
days
you eat it.
meat from your diet.
Dietitian Dawn Jackson Blatner established the
Stage 2
Flexitarian Diet to encourage people to gain the
benefits of vegetarianism while still enjoying animal
Focus on following a vegetarian diet three to
products in moderation. As a result, the name of this
four days a week as you progress through the diet
diet combines the terms flexible and vegetarian.
and grow acclimated to eating more fruits and
Vegans avoid all meat, fish, eggs, dairy, and animalvegetables. During the rest of the week, limit
derived dietary items, whereas vegetarians avoid
yourself to 18 ounces of meat.
meat and certain other animal foods. Because they
Stage 3
use animal products, flexitarians are not vegetarians
Five out of seven days of the week, eat a
or vegans. In the Flexitarian Diet, there are no clearvegetarian diet. On the two days when you do eat
cut guidelines or recommended calorie and
meat, don't eat more than 9 ounces total.
macronutrient levels. It's more of a lifestyle than a
Possible Health Benefits
diet.
It appears to be important to eat mostly fruits,
Flexitarian diet is based on the following tenets:
vegetables, legumes, wholegrains and other
 Fruits, vegetables, legumes, and whole grains
minimally processed whole foods in order to reap the
should make up a large portion of your diet.
health benefits of plant-based eating.
 Concentrate on plant-based protein rather than
Decreasing meat consumption while continuing to
animal-based protein.
eat refined foods with lots of added sugar and salt
 Occasionally include meat and animal products
will not lead to the same benefits:
in your diet.
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1. Heart Disease:
Diets high in fiber and healthy fats are beneficial
to the heart. Vegetarians
had a 32% reduced risk
of heart disease than nonvegetarians, according to
research that followed
45,000 individuals for 11
years. It is most likely
because vegetarian diets
are frequently high in fiber
and antioxidants, which can help lower blood
pressure and raise good cholesterol. The average
systolic blood pressure of vegetarians was
approximately seven points lower than that of meateaters, according to a study of 32 studies on the
influence of vegetarian diets on blood pressure.
2. Weight Loss:
Flexitarian eating may also help you lose weight.
That is partly due to flexitarians' restriction of highcalorie, processed meals and increased consumption
of naturally low-calorie plant foods. According to
several studies, those who eat a plant-based diet lose
more weight than those who don't. According to
research involving over 1,100 participants, those
who followed a vegetarian diet for 18 weeks dropped
4.5 pounds (2 kg) more than those who did not.
Vegetarian diets, as opposed to vegetarians and
omnivores, tend to shed the most weight, according
to this and other research.
3. Diabetes:
Type-2 diabetes is a worldwide health problem.
A plant-based diet may help in the prevention and
management of diabetes. This is likely due to the fact
that plant-based diets promote weight reduction and
include a variety of foods that are high in fiber and
low in harmful fats and added sugar. A study
involving over 60,000 people revealed that semivegetarians or flexitarians had a 1.5 percent lower
prevalence of type2 diabetes than non-vegetarians.
People with type 2 diabetes who ate vegetarian diets
had a 0.39 percent lower hemoglobin A1C (a threemonth average of blood sugar measurements) than
those who ate animal products, according to another
study.

4. Cancer:
Nutrients and antioxidants found in fruits,
vegetables, nuts, seeds, whole grains,
and legumes may help prevent cancer.
According to research, a plant-based
diet has been associated with decreased
incidences of cancer, particularly
colorectal cancer. In a seven-year study
of 78,000 patients with colorectal
cancer, semi-vegetarians were found to
be 8% less likely than non-vegetarians to
get the disease. As a result, eating flexitarian and
integrating more vegetarian meals may lower your
cancer risk.
Foods to eat on the flexitarian diet:
Patton adds, "You should always try to
consume the least processed, most natural version of
things." "On the flexitarian diet, you don't have to
worry about counting calories since you're eating
plant-based foods straight from the ground, which
aren't processed and are in their purest form."
Although the flexitarian diet is designed to be
inclusive, you should minimize animal protein
(including seafood) as well as processed foods and
beverages. Here is what you should put in your
shopping basket.
Load up on:
 Fruits.
 Vegetables.
 Plant proteins (beans such as black, kidney or
navy, edamame, chickpeas,lentils, tofu).
 Whole grains (brown rice, oats, barley , quinoa).
 Plant-based milk (although dairy milk is OK in
moderation).
 Eggs.
 Dairy (cheese, yogurt or dairy alternatives).
 Nuts, nut butters, seeds and healthy fats.
 Oils, herbs and spices.
Limit:
 Meat and poultry (lean cuts of beef, chicken
breast, turkey breast).
 Fish (salmon, tilapia, cod, shrimp).
 Anything with added sugar or refined
carbohydrates. □
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CONSERVATION AND PATENTS
IN ORNAMENTAL CROPS
…?

G

enetic divergence

Sachin Kumar

is primarily defined as
new and independent
changes in plants that
Udit Joshi
occur from time to time.
Deptt. of Horticulture
H.N.B. Garhwal
Based on biodiversity
University, Uttarakhand
informatics study, it is
estimated that there are
Ajay Dhyani
Deptt. of Floriculture and
around
340000
to
Landscaping,
390900
species
of
G.B.P.U.A.T., Pantnagar
vascular plants in 452
Eshwar Negi
families on the planet.
Deptt. of Veg. Sci.
The
number
of
G.B.P.U.A.T., Pantnagar
ornamental plant species
and their wild relatives
ranges between 85000 to 99000. To protect
ornamental plants, four main approaches can be
used: In situ conservation, Ex situ conservation,
sustainable usage, and the development of a system
of laws Around each other, the Convention on
Biological Diversity and the international legal
system, as well as national and municipal laws and
regulations, strive to conserve biodiversity and
ensure the sustainable use of biological resources.
Genome sequencing, for example, has changed our
understanding of plant genetic variety and will assist
in the breeding and improvement of ornamental
plants.
Division of Veg. Sci.
IARI, Pusa, New Delhi

Diversity of ornamental plants
There is currently no solution to the issue of
how many decorative plant species exist in the globe.
According to the records of one of the world's major
international flower actions, Flower Action
Aalsmeer (Netherlands), the total taxonomic

(species
and
cultivars)
number of commercial plant
species sold in the 1990s was
around
30,000,
while
decorative plant species were approximately 1600.
The Royal Horticultural Society's online
encyclopaedia of garden plants, which covers new
and exotic varieties, has around 15500 taxa of garden
plants. Rhododendron is a potential garden plant that
belongs to the Ericaceae family and has around
1,024 species that are cultivated as ornamental plant.
There are many species in several categories of
vascular plants including well-known ornamental
plants. The majority of Cactaceae species are
produced and cultivated in decorative plant gardens,
both indoor and outdoor. Members of several other
ornamental plant species and families exhibit the
very same diversity. Members of groups such as
Arecaceae, Begononiaceae, Iridaceae, Orchidaceae,
Bromilidiaceae,
Theaceae,
Podocarpaceae,
Magniloeaceae, and many others exhibit plant
species divergence.
Because of their diverse habitats, life forms
of many ornamental show divergence. The majority
of conifers and many angiosperms are arbours, most
noticeably aurucaria and palms in the tropics.
Cinnamomum and Magnolia are subtropical
examples, whereas Ulmus and Populus are
temperate examples. Campsis, Clematis, Hedera,
Lonicera,
Parthenocissus,
Quisqualis,
Rhaphidophora, Rosa, Vitis, and Wisteria are just a
few examples. Succulents such as Aloe, Beaucarnea,
Cactus,
Crassula,
Euphorbia,
Kalanchoe,
Sansevieria, and Sedum are now popular in indoor
gardening. Many epiphytic plants, such as
Dendrobium, Phalaenopsis, Ananas, Asplenium, and
Vanda, flourish in warm urban settings. Lianas such
as Campsis, Clematis, Hedera, Lonicera,
Parthenocissus, Quisqualis, Rhaphidophora, Rosa,
Vitis, and Wisteria are commonly used for indoor
and outdoor decorating. Herbaceous plants and
shrubs make up the majority of decorative plants.
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Many of the major plant types are cultivated for the
purpose of producing cut flowers and other
decorative items. Plants such as Chrysanthemum
morifolium (20,000–30,000 varieties), Prunus mume
(over 400 cultivars), and Paeonia suffruticosa (ca.
2000 cultivars) are prime examples. The Lotus
(India's national flower) has numerous cultural and
religious plant values in the country. Botanically
known as Nelumbo nucifera. It is commonly
available in Asian countries. Other attractive plants
have been produced for cultural decorative and
aquatic purposes in countries such as India and
China. The whole genome sequences of some
ornamental plants, including meihua flower (Prunus
mume), Phalaenopsis equestris and rose had been
published.
Biodiversity and conservation of ornamental
plants
The most recent study in plant biodiversity
information and the use of existing data make it
feasible to approach the global plant biodiversity.
The world's vascular plants were estimated to be
340,000 to 390,900 species in 452 families. Brazil,
China, Indonesia, Mexico, and Columbia have the
most plant biodiversity, with 32364, 29650, 29375,
25036, and 24500 species, respectively. In 1976,
Bailey and Bailey stated that there were 23,979 taxa
of horticultural plants in their research of the number
of worldwide decorative plant species. We believe
that there are 85000 to 99000 different types of
decorative plants in the globe. In a few situations,
attractive plants contain virtually all members of a
family or genus. Their representatives include
Arecaceae, Cactaceae, Philodendron, Rosa, and
others. There are various attractive plant varieties
that live in a variety of habitats. For example, for
thousands of years, 20000 to 30000 varieties of
Chrysanthemum morifolium have been developed
and grown.
Intellectual property right
The old adage "necessity is the mother of
innovation" implies that all transition is aimed at
meeting some human need. Earnings from virtually

all human endeavours may be translated into
economic gain. The individual or innovator is
granted the freedom to create his or her own work
and get economic advantages from it. An investor
must be rewarded in proportion to the societal value
of his idea. This inspires others to put forth their best
efforts in the future.
Intellectual property
Intellectual property, in its most basic form,
is an idea, an innovation, or a design, among other
things, that can benefit society in the long term. Such
growth demands an individual's ingenuity and
innovativeness. It demands tremendous work and
financial investment on the part of the artist. The
section on trade-related aspects of intellectual
property rights (TRIPS) divides IPRs into seven
parts, each with 73 articles.
Patents
The term patent comes from the Latin word
‘patere’ that means "to lay open" (i.e., to make
available for public view) and refers to a royal
declaration that granted a person exclusive right
prior to the present patent system. Land patents,
which were land grants made by early state
governments in the United States, and printing
patents, a progenitor to current copyright, were
examples of such awards. In contemporary parlance,
a patent is a privilege awarded to anybody who
invents a novel, useful, and non-obvious technique,
machine, item of production, or substance
characterization.
Advantages:
 It prevents theft of the invention.
 Its owner may charge higher prices for the
patented process or product.
 It reduces competition for the patentee.
 It expands market share.
Disadvantages:
 Time and space constraints.
 A patent is valid for a set duration of time,
commonly 15-20 years in most countries, from
the day it is issued.
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 A patent is only valid in the nation where it was
granted. A group of countries may agree to
honour patents granted by any of its members.
For e.g., in the European Union or the World
Trade Organization.
Agricultural methods exclude from the list of
eligible items of patents are as follows:
 A method of producing a new variety of fields or
horticultural crops.
 Sowing procedures.
 A method to reduce fertilizer or water use
efficiency.
History of IPR in India
The Act of 1856 was the first patent
legislation in India. The goal was to stimulate ideas
and get innovators to reveal the secrets of their
invention. Act of 1859 was afterwards passed to
provide exclusive privilege. However, the statute
was renamed The Patterns and Designs Protection
Act in 1872. Inventions and Designs Act enacted in
1888 and Indian Patents and Design Act enacted in
1911. The 1911 Act was modified several times until
1957, when independent India enacted the Copyright
Act to conform to the rules of the Berne Convention.
The Trade and Merchandise Act, 1958 and Indian
Patents Act were enacted in 1970 and further
amendment was made in 1999. A patent rule was
amended in 2006.
How to get a patent
 Inventor makes the invention.
 A patent attorney writes a patent application and
submits it to the patent office.
 The patent office examiner analyses the patent
application and decides whether or not to grant
or deny the application.
The patent is enforced by the courts against
infringers.
What can be patented?
 Any development that has to be novel nonobvious
 Capable of being used in industry

 Under the Patent Act, it should not be required to
prove.
Criteria for patentability
Invention (as defined in the Claims) must be:
 Novel
 Inventive
 The description section of the patent application
must:
 Describe at least one way of putting the invention
into practice.
 Justify the breadth of the claims.
What can not be patented?
 Any type of artistic production.
 Mathematical procedures.
 Schemes for business.
 Anything that violates universal law.
Who is a patent attorney?
A patent attorney is:
 a scientist (graduate/Ph.D.),
 a lawyer (the UK and worldwide patent laws),
 a
communicator
(inventors/CEOs/Patent
Examiners).
A patent attorney will guide you through the
patent process from invention to a granted patent.
Types of patents
Utility patents are given for any new and
useful process, machine, item of manufacture, or
composition of matter, as well as any new and useful
improvement to such a process, machine, article of
manufacture, or composition of matter. Utility
patents provide protection for 20 years from the date
of application, or 17 years from the date of issuance,
in the case of a longer-term application. A utility
plant must be "useful" and specified in sufficient
detail to allow others to "produce and utilise" the
plant after the patent period ends. Multiple
allegations can be made in this instance. The vast
majority of utility patents are awarded to protect
inbred lines and hybrids, as well as their seeds,
variations, mutants, and minor hybrid modifications.
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Design patents are issued for any novel,
unique, and ornamental design for a manufactured
product. Design patents are valid for 15 years from
the date of issuance.
Plant patents are given for the discovery or
development of a new, unique variety of plant, as
well as its asexual reproduction. Plant patents are
awarded for a period of 20 years from the date of
application, or 17 years from the date of issue,
whichever is longer. A plant to be eligible for a plant
patent should have the following criteria:
 The plant must be bred or discovered; if
discovered, the finding must be from a cultivated
location.
 Asexual reproduction must be used to keep the
plant steady.
 Food tubers should not be used to propagate
plants.
 The concerned citizen or person applying has to
be the inventors of the plants.
 The plant must have at least one distinguishing
feature that sets it apart from well-known related
species.
 The plant must not have been sold or distributed
in the United States for more than one year prior
to the date of application.
The plant must not have been permitted by a
description in a paperback version with an offer
to sale in the United States or somewhere else in
the globe more than one year prior to the patent
application.
Patent act for ornamental plant varieties
Since 1930, the United States Plant Patent
Act has provided breeders of new types of
ornamental plants, including roses, with the finest
and most inventive protection. The US Patent and
Trademark Office granted 498 plant patents in 1994
and 127 were for novel new rose varieties.
Chrysanthemum varieties came in second. The
creator of a novel plant variety has the right to collect
royalties from anybody growing it asexually for 17
years, according to the United States Plant Patent

Act of 1930. The first patent was granted for the rose
cultivar 'New Dawn' As a consequence of legislation
enacted in response to the agreement on Tariffs and
Trade Treat signed on 9 December, 1994, US plant
patents now expire in 20 years. KSG's Farm and
Nursery in India received U.S. patents for two
Aglaonema Hybrids with distinct shape, colour, and
form entitled 'Jewel of India' and Emerald Star.
Plant variety Protection
 The Plant Patent Act was enacted in 1930 to
protect asexually propagated plants, including
fruits and decorative plants, and the United
States was the only country to grant plant
patents.
 The Plant Variety Protection Act was passed in
1970 to protect intellectual property rights for
sexually generated and tuber propagated plants.
 The International Union for the Protection of
New Varieties of Plants, is inter-governmental
organisations headquarters is situated in Geneva,
Switzerland that was founded in 1961 by the
Association of Plant Breeders for the Protection
of Plant Varieties to establish the fundamental
rules and principles for plant variety protection.
 It also provides general ideas for assessing plant
variety
and
develops
particular
recommendations for about 160 genus and
species.
 In 2005, 58 countries approved the agreement
and developed their own Plant Breeders Rights
law-based regulations, as well as UPOV criteria,
to achieve global consistency.
UPOV has standardized descriptors for the
following ornamental crops:
 Saintpaulea,
Alstroemeria,
Amaryllis,
Anthurium, Aster, Calluna, Begonia elatior,
Trapa
natans,
Dianthus
caryophyllus,
Catharanthus,
Celosia,
Ornithogalum,
Schlumbergera, Chrysanthemum, Clematis,
Euphorbiamilli,
Cymbidium,
Narcissus,
Dendrobium, Dieffenbachia, Rhipsalidopsis,
Epiphyllopsis , Euphorbia fulgens, Eustoma,
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Oenothera, Everlasting Daisy, Exacum,
Firelily,Picrautha, Linun, Forsythia, Freesia,
Rosa scorzonera Gentiana, Gerbera, Gladiolus,
Guzmania, Hydrangea, Hypericum Iris,
Pelargonium peltatum, Kalanchoe, Kangaroo
paw,
Lavandula,Lencadendron,
Lilium,
Limonium, Lupinus, Nerine, New Guinea
Impatiens, Osteospermum ,Pentas, Petunia,
Phalaenopsis, Euphorbia pulcherrima, Potted
azalea, Proten, Pyracantha, Pelargonium
donesticum,
Rhododendron,
Serruria,

Spathiplhyllum, Streptocarpus, Helianthus
annus, Begonia tuberhybrida, Tulipa, Verbena,
Weigela, Zantedeschia and Pelargonium zonale.
For each crop, new cultivars will be submitted to
DUS testing. For trees and vines, the registration
will be valid for 18 years and will be evaluated
after 9 years if deemed appropriate and will be
extended for the remaining term.
*****
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PLASTICULTURE IN FRUITICULTURE:
A KEY STEP IN GOLDEN
REVOLUTION
…?
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plastic
mulches,
packaging
and
storage for superior quality of produce and in postharvest management. Plasticulture means the use of
plastics in agriculture, horticulture, watermanagement, food grain storage and in related areas.
The use of plasticulture in the production of
horticultural crops (vegetables, small fruits, flowers,
plantation crops, and ornamentals) helps to mitigate
the sometime extreme fluctuations in weather,
especially temperature, rainfall and wind, which
occurs in many parts of the country.

polyethylene) plastic films are commonly used for
mulching. LLDPE black colour mulch film is most
popular, owing to the twin properties of down
gauging and better puncture resistance. Plasticulture
is a system of growing crops in a way so that a
significant benefit is derived from using plastic
polymers in the form of plastic films, mulches, and
drip-irrigation tubing and tape, revolutionized the
commercial production of several horticultural crops
and gave rise to plasticulture. Use of plastic in
horticulture crop production has increased
dramatically in the last ten years even though the
number of agricultural plastic manufactures has been
reduced by 40% over the same period.
Major plasticulture technologies:
At Nursery level:
 Nursery bags,
 Pro-trays
 Plastic plugs
 Coco-pits
 Hanging baskets
 Trays,
 Soil Solarisation
 Plastics Mulching

Introduction
Plastic has become a popular material in our
daily life due to it has many valuable applications in
high-tech horticulture includes drip irrigation, plastic
mulches, packaging and storage for superior quality
of produce and in post-harvest management. The
plastic films are easily available, easy to handle,
transport and lay. Now a days LDPE (Lowdensity
polyethylene) and LLDPE (Linear low-density
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Under Controlled environment:






Greenhouses
Shade net houses
Low tunnels
Plant Protection nets

Under Post-harvest Management:










Controlled Atmospheric Packaging (CAP)
Modified Atmospheric Packaging (MAP)

Plastic Mulches:
The black plastic film does not allow
sunlight to pass through onto the soil. Thus, it arrests
weed growth completely. The black plastic mulch is
helpful in conserving moisture and controlling weed
growth. However, it may increase the soil
temperature. While the black plastic film has proved
to be effective in plains to keep crop cool during
summer, the transparent plastic film is effective in
hilly areas for raising soil temperature in cold
climatic conditions during winter. In wavelength
selective or photo-selective films (also known as
two-side coloured) are designed to absorb specific
wavelengths of sun’s radiation, which changes the
spectrum of the sunlight passing through the film or
being reflected back into the plant canopy which
helps growers to control different plant properties
such as leaf and fruit size, rot development, bloom
size, inter nodal length, branching, plant height,
yield, encourage fruit to grow lower down on plants
and aid in disease control by keeping insects away.

Plastics crates
Bins
Boxes
leno bags
unit packaging products
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Role of Plasticulture:
The use of plastics in horticulture were first
to increase earliness and total crop productivity of
high value horticultural crops, out of season
production and use something as effective but much
less expensive than glass as a protective covering.
The promotion of earliness coupled with more
productive and predictable total yields, holds for
most all field grown horticultural crops where
plastics are used. Earliness is especially important in
the response to plastic covers for vegetable crops
such as tomato, cucumber, pepper, brinjal, melon,
sweet corn and for cut flowers. The improvement of
cut flower quality is often a compelling factor for
using plastic covers. Other beneficial effects of
plasticulture with row crop mulching or covers in the
field are the conservation of water through
reductions in surface evaporation; a reduction in the
loss of soil nutrients by leaching weed, protection of

plants against wind, rain, hail and insects, and an
increase in atmospheric CO2.
Conclusion
Plasticulture has been effective for
enhancing horticultural crops production such as
fruit crops and importance in area of for improving
production and post-harvest management in
preventing transportation and storage loss. Due to
lack of information, standardized designs and
package of practices, local level services, and
availability of affordable technologies the real
benefits of the plasticulture are not being realized at
farmer’s level. Now need to convey actual
information and importance of plasticulture.

*******
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…?
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dioxide
being
an
important culprit in the
scenario. Due to the increased Carbon dioxide
concentration, there is an increase in atmospheric
temperature, leading to Global Warming. Climate
change is nowadays a trending issue in all sectors of
agriculture Climate change has also led to some of
the severe epidemics in all over the world. Diseases
are one of the most important components that are
having a major share in affecting agriculture. Plant
diseases are the result of interaction between
susceptible host, virulent pathogen and favourable
environmental conditions (Klopfenstein et al.,
2009). It has not only increased the biotic stresses of
plants, but also increased the cost of their
management.
What is Climate and Climate Change?
1. Climate is the average weather in a place over
many years. (NASA, 2011)
2. Climate include the long-run pattern of
numerous
meteorological
factors
(e.g.
Temperature, humidity, atmospheric pressure,
wind, rainfall, sunshine etc.) in a given location
or larger region.

3. It refers to any change in climate over time,
whether due to natural variability or as a result of
human activity (IPCC 2007).
Causes of climate change:
A. Natural Causes
1) Volcanoes 2) Intensity of Solar Radiation
B. Anthropogenic Causes
Causes of climate change
1) Green Houses Gases 2. Carbon dioxide (CO2)
3.Methane (CH4) 4. Nitrous oxide (NO2) 5. Chloro
floro carbons (CFCs) 6. Ozone (O3) 7. Water Vapors
(H2O) 2) Land Use Change 1. Deforestation 2.
Urbanization
How Climate Change effect of Plant Diseases
EFFECT of Elevated CO2
1. An increase in CO2 levels may encourage the
production of plant biomass.
2. Dense canopy favors the incidence of rust,
powdery
mildew,
Alternaria
blight,
Stemphylium blight and anthracnose diseases.
Overwintering of pathogen due to elevated CO2
3. High disease incidence and severity due to
changes in host, reproduction of the pathogens
has also been reported to increase at high CO2
levels in barley
4. Anthracnose (Colletotrichum gloeosporioides)
5. Reduced stomata opening and changes in leaf
chemistry. In such situations, diseases caused by
the pathogens that infect through stomata such as
Phyllosticta minima (Phyllosticta leaf spot of
maple) may be reduced.
6. In such situations, diseases caused by the
pathogens that infect through stomata such as
Phyllosticta minima (Phyllosticta leaf spot of
maple) may be educed stomata opening and
changes in leaf chemistry.
Effect of increased CO2 concentrations on disease
Effect of Temperature
1. Alter the growth stage, development rate and
pathogenicity of infectious agents.
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2. Increase in temperatures with sufficient soil
moisture may increase evapotranspiration
resulting in humid microclimate in crop and may
lead to incidence of foliar diseases favored under
these conditions.
3. Increased aggressiveness at higher temperatures
of stripe rust isolates (Puccinia striiformis),
4. Lignification of cell walls increased in forage
species at higher temperatures to enhance
resistance to fungal pathogens.
5. Dry root rot (Rhizoctonia bataticola) of chickpea
and Phytophthora blight (Phytophthora
drechsleri F. sp. cajani) of pigeon pea have
emerged as a potential threat to the production of
these pulses.
Study
Colletotrichum
gloeosporioides
at atmospheric CO2
concentrations of 350
and 700 ppm on
Susceptible
Stylosanthes scabra
in a controlled
environment
Interactions between
Erysiphe
cichoracearum
and Arabidopsis
thaliana under elevated
levels of CO2
The effect of CO2 and
(O3) on three soybean
diseases (downy
mildew, Septoria and
sudden death
syndrome) in the field.
The effects of elevated
CO2 and temperature
on the Incidence of
major chili pepper
diseases Anthracnose,
Phytophthora blight.

6. Higher risk of dry root rot has been reported in
Fusarium wilt chickpea resistant varieties in
those areas when the temperature exceed 33° C.

Effect

Many lesions per plant
produced in the high
CO2 because the
enlarged canopy trapped
more spores.

More colonies on
mature leaves Increased

Reduced downy mildew
disease severity. But
increased brown spot
severity and without
effect in sudden death
syndrome.
Anthracnose decreased
and Phytophthora blight
slightly increased.

Dry
root
rot
of
Phytophthora blight of pigeon pea

chickpea

Effect of moisture
1. Moisture help the activation of bacterial, fungal,
and nematode pathogens
2. Distribution and spread of many pathogens on
the same plant and on their spread from one plant
to another.
3. In fungal diseases, moisture affects fungal spore
formation, longevity, and particularly the
germination of spores.
4. Late blight of potato, apple scab, downy mildew
of grapes and fire blight are found or are severe
only in areas with high rainfall or high relative
humidity during the growing season.
5. Many other soil pathogens [Phytophthora,
Rhizoctonia,], some bacteria.
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6. (Erwinia and Pseudomonas), and most
nematodes usually cause their most severe
symptoms on plants when the soil is wet but not
flooded.
7. Excess moisture, favours some dreaded soilborne diseases caused by Phytophthora,
Pythium, R. solani and Sclerotium rolfsii,
especially in pulses.
8. Leaf wetness and RH for longer periods and
results in condition favorable for pathogens and
diseases such as late blights and vegetable root
diseases including powdery mildews.
9. Drought stress affect the incidence and severity
of viruses such as Maize dwarf mosaic virus
(MDMV) and Beet yellows virus (BYV).

sometimes helps prevent infection by
accelerating the drying of the wet plant surfaces
on which fungal spores or bacteria may.
4. Uredospores and many kinds of conidia, can be
transported by the wind for many kilometers.
5. Erwinia amylovora, the causal agent of fire
blight of apple and pear, produces fine strands of
dried bacterial exudates which may be broken off
and are transmitted by wind.

Uredospores and Fire blight of pear and apple

Maize dwarf mosaic virus & Beet yellows virus
Effect of wind
1. Wind is also more important in disease
development Pathogens such as fungi, bacteria,
and viruses that are spread either directly by the
wind or indirectly by insect vectors.
2. Wind also injures plant surfaces due to rubbing
action of leaf facilitates.
3. Infection by many fungi and bacteria and also by
a few mechanically transmitted viruses

Effect of light
1. Intensity and the duration of light may either
increase or decrease the susceptibility of plants
to infection and also the severity of the disease.
2. Increases the susceptibility of plants to nonobligate parasites, lettuce and tomato plants to
Botrytis or of tomato to Fusarium.
3. But decreases their susceptibility to obligate
parasites, for eg. of wheat to the stem rust fungus
Puccinia.
4. Reduced light intensity generally increases the
susceptibility of plants to virus infections.
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5. Plants kept in the dark for 1 or 2 days before sap
inoculation with a virus produce more local
lesions.
Effect of air pollutants
1. Air pollutants, such as ozone, may affect a
pathogen and sometimes the disease it causes.
2. With non-obligate parasites, ozone may increase
the percentage of diseased leaf area of
wheat
by Drechslera fungus
3. Infection of soybean by bacteria Pseudomonas
glycinea, only on ozone-injured leaves.
4. And Xanthomonas alfalfae, infecting alfalfa,
caused a smaller number of lesions on plants
exposed to ozone.
Adaptation measure for climate change
1. Integrated Disease management.
2. Using available early warning system for
diseases.

3. Biological control measures.
4. Utilization of indigenous traditional knowledge
base for disease control.
5. Soil solarization technique.
Conclusion
Climate change could have positive,
negative, or no impact on individual. Prediction of
disease outbreaks will be more difficult in periods of
rapidly. Changing climate and unstable weather.
With increasing invasions by non-native pathogens
new epidemics may occur. High incidence of viral
disease due to increases vector population. Due to
increased biomass necrotrophic pathogen will
produce large number of inoculum.

*****
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DRONES – A BOON
TO AGRICULTURE
…?
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Global food hunger affects 815 million people every
year. Food and Agriculture Organization projected
that current Agricultural production level need to
increase by 60 per cent by 2050 to feed the
increasing global population. International Panel on
Climate Change warns that in the fact of climate
change, crop yield may decrease by 10 to 25 per cent
by 2050. Farming communities involved in
agriculture must adopt the various technologies to
increase the yield and food grains production. One
of such a latest modern technology is the use of
small, unmanned aerial vehicles (UAV’s) in
agriculture. These unmanned aerial vehicles are
commonly known as drone (Dynamic Remotely
Operated Navigation Equipment). The word “drone”
first appeared in early 16th century to indicate the
male honey bee. Drone can fly either with the help
of auto pilot and GPS coordinates on the pre-set
course or can be operated manually with radio
signals using the remote control or smart phone.
Drone is defined as the remotely piloted air craft
controlled directly by a human operator or via a radio

link or with various levels of autonomy achieved by
using auto pilot technology.
These drones have huge potential in agriculture,
that supports evidence based planning and spatial
data collection, provide valuable data that can be
used to produce policies and decisions. Data
collected through drones can be combined with other
data sources and analytic sources, it can be processed
further to get the desired information. Drones
emerge as a component of precision agriculture that
contributes towards the development in sustainable
agriculture.
History of drones
Initially, the drones were used only by the armed
forces. These vehicles were first developed by
Austrian army for war purposes. In 1849, Austrians
attacked Venice with 200 unmanned incendiary
explosive air balloons. The first pilotless aircraft was
built after the World War I with the radio control
techniques. After the world war I, the US and British
army soon developed many other automated
aircrafts. . The first ascent of vertical-flight aircraft
with a pilot was achieved by Louis Breguet. But it
can flight only up to the altitude of 0.6 meters. Later,
Quadcopters were considered as the first VTOL
(Vertical take-off and landing) aircrafts. French
Engineer, Etienne Omnichen invented the first
quadcopter “Omnichen 2” in 1922. Because of his
interest on remote controlled drones, the famous
Hollywood actor Reginald Denny and his partners
manufactured nearly fifteen thousand radio plane
drones for the US Army during World War II.
In 1983, a commission was set up by Japan
Agricultural Aviation Association to develop a
remote control aircraft capable of aerial spraying of
agrochemicals which was known as Remote Control
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Aerial Spraying System (RCASS). R-50 with
payload of 20 kg was the world’s first unmanned
helicopter for crop dusting. Research and
Development on R-50 made it capable of mounting
spray equipment, a tank for agrochemicals and
performing aerial spraying of rice fields, which
reduced the time and labour of spraying one hectare
to just about ten minutes from an average of 160
minutes. The RMAX was introduced in 1997 and
was equipped with automatic flight by 2000. The
RMAX Type II G and Type II unmanned aerial
vehicles were introduced in 2003 with functions that
made them easier to fly. RMAX G1 that featured
fully automatic flight geared towards industrial use
was released in 2006. The well-documented
potential for drones to revolutionize agriculture
reached its zenith in 2015. The value of global drone
sales reached USD $8.5bn in 2016 and is expected to
surpass USD $12bn by 2021.
Classification of drones
I. Based on form, features and functions
Agricultural drones are classified into four types
based on their form, features and functions (Table 1).
Table 1. Classification of drones based on form,
features and functions
S.
No
1
2
3
4

Type

VTOL

Fixedwing
Singlerotor
Multirotor
Hybrid

No
Yes
Yes
Yes

Flight
time
High
Mediumhigh
Low
MediumHigh

Payload
capacity
MediumHigh
MediumHigh
Low
Medium

II. Based on maximum takeoff weight
Civil Remotely Piloted Aircraft is categorized in
accordance with maximum takeoff weight (Table 2).

Table 2. Classification of drones based on
maximum takeoff weight
S. Type
Maximum takeoff weight
No
1
Nano
≤ 250 grams
2
Micro
>250 grams ≤ 2 kg
3
Small
>2 kg ≤ 25 kg
4
Medium >25 kg ≤ 150 kg
5
Large
≥ 150 kg
Types of drone mounted sensors
The various types of sensors used in drone are
Visible light sensors, Broad band color-infrared
sensor, Thermal sensor, Multi spectral sensor, Hyper
spectral sensor and LiDAR sensor.
Bands for sensor imaging
Various sensors are used in the drones based upon
the purpose. Mostly the sensors sensitive to the
following bands of electromagnetic waves are used
in agriculture.
1.
2.
3.
4.

Red, Green and Blue (RGB) bands
Near Infra-Red (NIR) band
Red Edge band (RE)
Thermal Infra-Red band

Image processing in drones
Orthomosaicking
Orthomosaicking is typically performed using
the desktop software packages designed for this
purpose. A variety of cloud-based orthomosaic
processing software options are available. These
software packages utilize a machine vision technique
known as structure-from-motion photogrammetry to
align aerial images, stitch them together into a larger,
seamless image and produce a point cloud, or threedimensional model of the imaged area.
Normalized Difference Vegetation Index
Commonly used method to orthomosaic is
the use of normalized differences between
wavelength bands. One of the most used algorithms
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for generating this type of normalization is
Normalized Difference Vegetation Index (NDVI).
𝑁𝐼𝑅−𝑅𝐸𝐷

NDVI = 𝑁𝐼𝑅+𝑅𝐸𝐷
NIR- Near Infrared light
(typically
used
wavelengths between
700 and 900nm)
The value of NDVI
ranges from -1 to +1. Higher NDVI value generally
indicates the higher vegetative biomass and/or
growth vigor. It allows differences between
vegetation at different locations to be quantified,
greatly enhancing the ability to use aerial imagingbased computational methods for vegetation
analysis.
Drone technology in agriculture in India
The usage of drones and market for
agricultural drones are increasing considerably. The
cost of drones equipped with spray accessories
ranges from 3 to 7 lakhs depending on make and
capacity of spray tank. The drones with more good
features are available at more costs too. Less than
twenty companies are manufacturing drones in India
which includes assemblers and suppliers. About 50
start-up service providers have come up recently
through incubation centers. As per the norms of
Directorate of Civil Aviation, the Drone operators
have to register in Digital Sky platform of DGCA.
Provision for drone ports/corridors (i.e., segregated
airspace for drones) have been envisaged in the
Unmanned Aircraft Systems Rules Part VII,
published June 2, 2020. The Drone Federation of
India (DFI) supports and attempts to build a safer
and scalable unmanned aviation industry to build a
sustainable UAV Industry in India.
Uses of drones in agriculture
The application of drones in agriculture can be
can be categorized into two types. They are1. Remote sensing applications.
2. Non remote sensing applications.

1. Remote sensing applications
The Remote sensing application of drones include
its use in precision farming, soil analysis,
sowing the seeds at desired spacing,
assessment of seedling emergence, weed
mapping, crop health assessment, crop
damage assessment, identification of
cropping area for agricultural insurance,
land use survey, irrigation management
based on soil and plant characters,
monitoring of forest areas, wildlife conservation and
livestock management.
2. Non remote sensing applications
The drones are helpful for farmers to spray
pesticides and crop protection while being controlled
by a person operating from a safe position. Drone
mounted sprayer is very useful where human
interventions are not possible for spraying of
chemicals on crops including rice fields and orchard
crops as well as crops under terrain lands. Recently,
unmanned aerial vehicles have been used to spray
pesticides for locust control in north western states
of India. FAO designed the dLocust drones to
monitor the infestation of locust in the deserts and
spray the pesticides. Notification from FAO reveals
that “The dLocust family” would be integrated with
eLocust3 software to monitor the locust infestation
and spray the pesticides at the correct time by
National Locust Centres. Remote sampling helps to
collect the sample from field without walking much
longer distance.
Conclusion
Initially drones were designed only for
military purpose. Since last decade drones are
making a marvelous change in agricultural sector.
Due to the increasing demand for agricultural
labours, need for increase in food production and
food security, drones can be employed to bring the
next revolution in agriculture. Hence, drones can be
used by the Research Institutions, Agricultural
Universities and State Agricultural Department to
bring the future changes.
*****
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ROLE OF SOIL HEALTH IN
ORGANIC FARMING
…?
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rganic farming
is a method of
cultivating land
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serve
to
reduce
environmental
damage and ensure a
natural farming technique. “Organic agriculture is a
holistic production management system that
promotes and maintains agro-ecosystem health,
including biodiversity, biological cycles, and soil
biological activity,” according to the United Nations
Food and Agriculture Organization (FAO).
Starting of the Organic Movement:
Agriculture is reported to be responsible for
20% of global anthropogenic Green House Gas
(GHG) emissions. Artificial fertilizers are said to be
responsible for nearly 70% of global N2O emissions.
5% of global carbon dioxide is produced by burning
fossil fuels and biomass. Enteric fermentation and
rice paddies are responsible for about half of all
global methane emissions. As a result, traditional
farming practices are unsustainable for three basic
reasons:
1. A complex ecosystem responsible for
maintaining the balance of nutrients and
soil. Such practices kill nitrogen-fixing bacteria
as well as causing soil erosion and leaching.
2. Soil deconditioning is caused by excessive use of
agrochemicals and machinery. This has a
negative impact on the soil's ability to retain

water. Groundwater contamination is also a
result of this practice.
3. Excessive grazing and deforestation increase
GHG emissions and reduce vegetation's ability
to store carbon dioxide (CO2).
Organic agriculture is the way to go if you
want to adopt sustainable farming practices and
control climate change. Visionary pioneers started
the organic movement all around world about a
century ago. They understand the connection
between our living standard, the food we produce
and consume, our health, and the environment. After
a long period of codification, the writings and
agricultural systems created by the pioneers were
eventually converted into legally-mandated
regulatory systems in the 1970s. “Organic
Agriculture is a production system that sustains the
health of soils, eco-systems, and people, and is based
on the principles of health, ecology, fairness, and
care,” according to the International Federation for
Organic Agriculture Movement (IFOAM).
Health of the Soil
Healthy soils are the core of organic farming.
The two most important indicators of soil health are:


Organic matter in the soil, evaluated by the Soil
Organic Carbon (SOC).
 Soil microbial life, which refers to the existence
of beneficial microorganisms in soil.
The soil is the earth's skin and the primary
source of nourishment for all plant life. For plants to
develop, it is necessary to have healthy soil.
Bacteria, fungi, and microorganisms-all of which are
beneficial-will be present in a healthy soil.
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Organic farming combines a number of
sustainable practices, including crop rotation
according to the region, incremental soil
improvement/humus application, diversified and
mixed farming, and composting.
As a result of all of these efforts, SOC levels
are 10 times higher than they would be using
conventional agricultural techniques. It has been
calculated that every 0.1% increment in SOC level
has the ability to sequester 3,500- 4,500 kgs of CO2
per acre. As a result, the soil acts as a carbon sink by
sequestering carbon. The phenomenon acts as a
mitigating factor in the fight against climate change.
By establishing micorhizal symbiosis,
organic manures mixed with bio fertilizers improve
the supply of mineral nutrients. This is especially
important for minerals with low soil mobility in their
ionic forms. It also helps maintain the soil's
composition and texture by using farm resources like
livestock waste for fertilizer or farm-produced feed.
Compost is a natural input that adds organic matter
and SOC to organic farming. Plants are affected by
chemical pesticides, chemical fertilizer, and weed
killers. They also affect the symbiotic relation that
occurs in the soil between plants and
microorganisms.
Lakpath Pandit, a Jharkhand organic farmer,
started farming in 2002. He applied chemical
fertilizers and herbicides for over 16 years. Chemical
use declining crop and vegetable yield. It also caused
soil hardness, poor water retention, soil erosion, and
increased irrigation. All of this resulted in a
significant decrease in crop and vegetable yield. The
40-year-old farmer suffered huge losses every year
due to plant decay.
Lakpath participated in an organic farming
training programme organized by the International
Competence Centre for Organic Agriculture
(ICCOA) in 2018. He received instructions in
Beejamruth,
Jeevamruth,
Panchgavya,
and
Dasgavya preparation. Cow dung, curd, cow milk,
ghee, sugarcane, tender coconut water, and jaggery
are used to make these organic fertilizers.

He started producing these fertilizers and
pesticides at home after completing the training.
Lakpath saw a significant improvement in soil
quality within a year of their treatment. With the
improvement in soil structure, the soil became softer.
As the irrigation cycle was reduced, it acquired water
retention capacity. Lakhpat had to water his crop
four to five times before it was mature. This has
decreased to three to four times per crop cycle.
Improved Water-Use Efficiency:
According to research, organic systems
utilize water more efficiently. In relation to Soil
Organic Matter (SOM), the volume of water retained
per hectare (to 30cm).
 0.5 per cent SOM = 80,000 litres (common level
Africa, Asia)
 1 per cent SOM = 160,000 litres (common level
Africa, Asia)
 2 per cent SOM = 320,000 litres
 3 per cent SOM = 480,000 litres
 4 per cent SOM = 640,000 litres (levels pre
farming)
 5 per cent SOM = 800,000 litres (levels pre
farming)
 6 per cent SOM = 960,000 litres (levels pre
farming)
(Adopted from Morris, 2004)
Soils that are rich in microorganisms meet
the nutrient needs of the crop. To enrich soil, there
are two main things. Green manure, crop residues,
biomass, composted Farm Yard Manure (FYM),
enriched compost, and vermicompost are examples
of on-farm inputs. Oil cakes, lime, rock phosphate,
bio-fertilizers, and bone meal are some of the offfarm inputs that are applied.
Biological mulch is used on the soil's surface
to help keep it at a balance temperature. Mulching
helps to conserve moisture in the soil, increases
fertility, and inhibits weed growth. Mulching with
biomass residue protects all living forms in the soil,
including earthworms. Green manure and cover
crops are another organic farming practice that
improve soil health. Green manure crops such as
sesbania, dhaincha, and other leguminous crops, as
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well as cover crops, can help to prevent soil erosion
and moisture loss.

According to a status report released by
ICCOA for the Government of Sikkim titled
Technology Intervention in Organic Farming
through System Comparison and Development of
Organic Package of Practices, the region's
application of chemical fertilizers and pesticides is
much below the national average, making it totally
favorable for organic farming. ICCOA conducted
research on maize, ginger, and cherry pepper as
primary crops and radish, spinach, mustard, and
cabbage as rotation crops in Sikkim state from 2010
to 2013 in five different regions.
The effectiveness of organic manures and
bio-fertilizers on the soil fertility status of the
experimental fields was studied in the system

comparison trials. The results showed that organic
treatments improved the organic carbon content of
the soil dramatically. It also increased the percentage
of the three key NPK nutrients, namely nitrogen,
phosphorus, and potassium.
Several countries, including India, have
adopted organic farming as an integral part of their
agricultural sectors. It refers to all agricultural
systems that encourage environmentally, socially,
and commercially sustainable vegetable production.
Local soil fertility is a major factor in the success of
these systems. Organic farming aims to improve
quality in all sectors of agriculture and the
environment by respecting the natural capacity of
plants, animals, and landscape. By avoiding the use
of chemosynthetic fertilizer, insecticides, and
pharmaceuticals, organic vegetable farming
decreases external inputs.
We have exhausted all of our natural
resources in order to achieve high production and
productivity. Some pesticides and fertilizers that are
used to control diseases and pests and increase soil
fertility are difficult to degrade. They enter our food
chain, causing health risks. The time has come to
‘GO ORGANIC' for the benefit of both humans and
the environment. The use of organic manures
protects the soil, keeping crops and fruits healthy.

*****
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FLORAL BIOLOGY AND PROPAGATION
Geranium species
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G

eraniums are a large group of ornamental
flowering plants which consists of 430
species and belongs to the family Geraniaceae.
Geraniaceae family is primarily composed of herbs
in addition to woody shrubs and trees of small
stature. It is particularly known for the production of
essential oils and cultivated ornamentals. The name
geranium has been derived from the greek word
‘geranos’ meaning ‘crane’. The other name of
geranium commonly known as ‘cranesbill’ is
derived from the fact that the fruit capsules of some
of the species are long and resembles the bill of a
crane. Due to their potentiality of withstanding cold
and harsh weather, geraniums are often known as
‘hardy geraniums.’ These plants are dicotyledonous
in nature consisting with a pair of leaves within
them. Geraniums are considered to be the most
potent economically important bedding and pot
plants in Northern America with an annual market
sale of $100 million (Canadian). Currently, North
America and Europe are regarded as the leading
producers and distributors of Geranium with a global
annual sale of $700 million. There are four major
species of Geranium which are categorised under
commercial production particularly zonal geraniums
(Pelargonium x hortorum), regal pelargonium
(Pelargonium x domesticum), ivy geraniums
(Pelargonium peltatum) and scented geraniums
(Pelargonium sp.). These species have been

categorised based on its flower colour, types, foliage
and growth habits.
Floral biology of Geranium
The inflorescences of Geranium are
hermaphrodite which are composed of male and
female flowers within the same flower. The male
flowers are primarily comprised of seven stamens of
unequal length (5 long stamens + 2 short stamens)
and consist of a stalk like structure known as
filament ending with an anther covered with pollen.
The ripened pollens are usually fluffy and bright
yellow in colour. The female flowers are composed
of pistil which consists of stigma, style (tube like
structure) and ovary (Fig.1). The stigma is
surrounded by several stigmatic papillae which are
sticky in nature that helps the pollen to adhere with
the sticky substance. In addition, it also helps in
attracting pollinating insects. As the pollen gets
adhered to the stigmatic surface, the pollen tube
grows through the style and produces two sperm
nuclei. One of the sperm nucleus fuses with the egg
cell thereby producing a zygote while the other
sperm nucleus fuses with the two polar nuclei to
form an endosperm nucleus thereby leading to the
development of a fertilized ovule which further
transforms into a seed. The ovary acts as a protective
coat for the developing seeds.

Fig. 1- Reproductive parts of a flower
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Commercial uses of Geranium
Essential oil extracted from Geranium
through steam distillation process is considered as
one of the most potent oil which has a wide
application in perfumery, cosmetics and flavour
industry. It is extensively used in medicinal and
agrochemical field specifically in terms of
manufacturing high grade perfumes, in addition to
having antifungal and antibacterial properties. Apart
from utilizing geranium plant parts as a source of
essential oils, it can also be cultivated for its
decorative purpose. Global production of geranium
oil is estimated to be 250-300 ton while its demand
is estimated to be more than 800 ton per year. Due to
the increasing demand in production of essential oils
in addition to various industrial purposes, it has led
to the cultivation and production of geranium plants
on a large scale.
Health benefits of Geranium
1. Antiseptic properties: Although geranium is
enriched with antiseptic properties, it is also
possessed with antifungal and antibacterial
properties. It helps in further preventing
infections on wounds and skins.
2. Acts as an immunity booster: Consumption of
geranium in the form of liquid helps in
improving the immune system of human body. It
also acts as an antibody that helps in fighting
against bacterial, viral and fungal pathogens
responsible for causing infections and illness.
3. Diuretic benefits: It helps in removal of excess
urine from the bladder along with toxic materials
and fluids that result in affecting metabolism. In
addition, it also helps in keeping the colon and
excretory system clean and hygienic.
4. Enhances metabolism: The presence of
cytophyatic properties in geranium oils not only
helps in enhancing metabolism but it also
ensures in maintaining healthy weight by
decreasing additional calories from the cells of
the body. Furthermore, it also helps in restoring
new cells and flushes out the dead or damaged
cells.

5. Prevention of Neuro diseases: Utilization of
geranium oils helps in activation of microglial
cells in addition to release of nitric oxide which
further prevents from inflammation in the neuro
cells thereby reducing the occurrence of
degenerative tissues. It also helps in preventing
Dementia, Alzheimer and other fatal neuro
diseases.
6. Prevents Respiratory disorders: Respiratory
problems including sore throat, cough, running
nose etc. can be cured with the regular use of
geranium oils.
7. Prevents skin disorders: The presence of
cicatrisant properties in geranium oil helps in
treating skin disorders particularly eczema,
fungal infections, dermatitis, acne and rashes.
8. Anti hemorrhagic properties: The presence of
natural alkaloids in geranium proves to be an
excellent anti hemorrhagic agent that helps in
further contracting veins and arteries to prevent
the flow of blood. In addition, the hemostatic
properties of geranium help in rapid blood clot
thereby prevent it from infections and wounds.
9. Acts as anti-depressant: Regular use of
geranium herb and essential oil helps in relieving
stress and anxiety and prevents it from using
allelopathic medications for stress control.
10. Skin cleansing: Geranium oil acts as a good
source of astringent which can be diluted with
water for cleaning face and body due to its
antiseptic properties. Thus it helps the skin to
look radiant and flawless by removing dirt and
dead cells.
Improved propagation techniques
A diverse species of geranium is propagated
through conventional methods viz: either through
cuttings or seeds. But conventional method of
propagation encourages the transmission of bacterial
and fungal diseases on stock plants (Mastalerz,
1971). Since the process of seed germination in
geranium is entirely through the sexual mode of
propagation, hence it is difficult to obtain true to type
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plants. Moreover, propagation through seeds could
bring undesirable genetic composition changes in
terms of oil composition and production which
would further hinder the potentiality of production in
perfumery, cosmetic or pharmaceutical industry.
Thus, it is extremely encouraged to propagate
through the technique of tissue culture for
production of virus free planting materials as well as
to maintain genetic stability on a large scale. In
addition, techniques of in vitro micropropagation
further helps in rapid multiplication, decrease the
cost of production, ease in handling, storage and
transportation as well as limits quarantine
restrictions.
Conclusion
Importance of production of geranium on a
large scale associated with utilization of value added
products has been highlighted. In addition, floral
biology of geranium with special reference to mode

of pollination has also been shed lighted. Based on
the wide application of geranium in addition to
industrial and pharmaceutical uses, rapid growth and
production of geranium on a large scale is extremely
appreciated. Since conventional method of
propagation proves to be a barrier in production and
time
consuming,
hence
application
of
biotechnological tools particularly in terms of
developing standard protocols for in vitro
micropropagation has been encouraged. Moreover,
plant propagated through tissue culture seems to be
healthy and disease free which prevents it from
transmitting bacterial, viral and fungal pathogens.
Apart from it, it also helps in producing true to type
plants thereby preventing it from causing
undesirable genetic changes and helps in
maintaining it for a longer period of time.
*******
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T

he Government of Uttarakhand plays a
significantly diverse role in the development
of our agricultural economy which mainly
includes self-reliance, employment generation,
sustenance of small scale farmers with the support of
advanced technologies and modern inputs, reduction
in price volatility and Includes improvement in net
return. Farm households that take various forms of
import export policies and domestic policies such as
price support programs, direct payments, and input
subsidies affect the cost and availability of
agricultural inputs. Loans, fertilizers, seeds,
irrigation water, etc. In practice, increasing
agricultural productivity has been a powerful
mechanism, especially in large economies.
In addition, it has been noted that the
structure within agriculture also changes – away
from staples and towards income-elastic foods such
as fruits, vegetables, milk, meat and eggs.
Among all the domestic support mechanisms
related to production, input subsidies and product
price support are the most familiar. Economic,
environmental as well as social, such as elimination
of commodity subsidies have been reported to have
many advantages. Input subsidies mainly on
fertilizers, irrigation water and electricity contribute
a significant proportion to the agricultural subsidies

in our country which can provide
economic welfare to the society,
moreover, fertilizer subsidies have
attracted the attention of policy
makers and researchers in recent times has attracted
abundant attention.

State Sponsored Schemes (SSS)
1. Vidhayak Nidhi
The government had introduced the MLA
Local Area Development Scheme from 2000-01
under which legislators could recommend small
development works. Under this scheme, each
MLA has the option to suggest to the Chief
Development Officer of his district to the extent
of allotment to be given year after year for his
constituency. At present, Rs 3.75 crore is being
allocated annually by the state government as
MLA fund.
Important Features:
 The type of work under this scheme should be
of developmental nature which is felt locally
 Minimum 10% allocated amount should be
used for training and capacity building of
unemployed youth in the state.
 The work under the scheme should be such
that it can be completed within a financial
year and lead to the creation of durable assets.
2. Dendayal
Yojana

Uttarakhand

Gramin

Awas

Key Priorities under Deen Dayal Uttarakhand
Gramin Awas Yojana
In order to provide permanent housing
facility to the homeless/unorganized families
living below poverty line, the state government
has started the scheme by the name of “Deen
Dayal Uttarakhand Gramin Awas Yojana” by the
Government of Uttarakhand from 25 September
2007.
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The main objective of the scheme is to
provide financial assistance for construction of
new pucca houses to below poverty line / kutcha
houses families on the basis of BPL survey 2002.
Under the scheme, financial assistance is
provided for the construction of houses. By
providing one-time financial assistance to the
members of SC/ST, bonded labor and general
caste people.
3. State Credit cum Subsidy Gramin Awas
Yojana (CCS)


This scheme is 100% state funded. Benefit is
provided to all the rural families below
poverty line and above poverty line in rural
areas by providing financial assistance and
government grants to all homeless families of
income group up to Rs.32000.00.



The scheme is being implemented in rural
areas across the state, which are less than 20
km away from metros and big cities, and in
smaller villages, outside a radius of at least 5
km. Total plan benefit including Rs.
40,000.00 loan and Rs. There is a government
grant of Rs.10,000.00 per business /
Rs.50,000.00 to co-operative banks for each
family to be constructed under the scheme.
There were a large number of households in
rural areas that could not be covered under
IAY, either because they did not fall within
the eligibility limits or because of limitations
imposed by the available budget. On the other
hand due to limited repayment capacity, these
rural households cannot take advantage of
completely loan based schemes offered by
some housing finance institutions. This
majority requirement can be met through a
scheme that is part loan and part grant based.



Objective:
The objective of this scheme for rural
housing is to facilitate the construction of houses
for those rural households who have some
repayment capacity. The objective of this scheme
is to eradicate shelterlessness from the rural area
of the country.
4. Mera Gaon Meri Sadak (MGMS)
Objective:
Keeping in view the difficult geographical
area of the state, the Government of Uttarakhand
started the State Area Scheme Mera Gaon Meri
Sadak in the year 2014-15. This scheme has been
prepared with the single objective of providing
all-weather connectivity to the unconnected
villages.
Villages located 1 km away from National
Highways/ State Highways/ other district roads
and where no issue of land compensation and
forest clearance is recognized. A 6 feet wide
cement concrete road has been built with the
convergence of the centrally sponsored scheme
Mahatma Gandhi NREGA. Equally financial
resources have been mobilized from Mera Gao
Meri Sadak Yojana and Mahatma Gandhi
NREGA.
Key features:
 To provide all-weather CC road connectivity
preferably up to 1 kilometer to the eligible
habitations/Gram Panchayats.
 Providing
all-weather
access
and
transportation for local agricultural and allied
products.
 To help stop migration.
 To help in the all-round development of the
village.
******
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T

he majority of tree cultivars, if allowed to
develop naturally, produce larger trees of
above than 10 meters or more. The excessive
vegetative growth reduces flowering and ultimately
fruiting in majority of the fruit crops. In the bearing
orchards, an excessive growth often leads to
overcrowding and reduces the light penetration into
canopy. Therefore, control of vegetative growth is an
important consideration in fruits crop production.
Different plant growth retardants are widely used in
the manipulation of growth and development of the
plants by modifying the associated biochemical and
physiological processes. According to the different
studies, it was clear that among all the growth
retardants, paclobutrazol is one of the most effective
plant growth retardant which restricts the vegetative
growth and induces flowering in fruit crops. The first
report on the use of PBZ in Dashaheri and
Banganapalli mango plants comes from India.
Paclobutrazol
[(2RS,
3RS)-1(4chlorophenyl)-4, 4-dimethyl-2-(1H-1, 2, 4-trizol-1yl)-pentan-3-ol] was registered in the year 1985
(cultar, ICI Americas, Goldsboro, NC). Now a day’s
it is permitted for the use on food crops in several
countries viz., Australia, New Zealand, South Africa,
India, Philippines, Vietnam, Canada, USA
(California), Finland, Hungry, Greece, Cyprus,
Denmark and Netherlands. In India, Central
Insecticides Board and Registration Committee
registered paclobutrazol as a plant growth regulator

under the section 9(3) of Insecticides Act, 1968 in
November 2009. It is known by various trade
names such as cultar, PP333, Bonzi, Clipper etc.
Its major role is to bring change in the sink source
relationship by triazole-1-ethanol that is also known
for reallocating the carbohydrate source towards
other organs of the plant rather than the shoot apex
and maintains the lower wilting point during stress
conditions. Several methods such as soil application,
foliar application, injection technique and trunk
application are being used in the fruit crops for
restricting the excessive vegetative growth out of
which soil application method are commercially
applied followed by foliar application. Moreover,
paclobutrazol through soil helps in promotion of
flowering, increase in fruit yield, cytokinin, root
activity, root: shoot ratio and C: N ratio content in
many fruit crops viz., mango, citrus, apple, pear,
apricot etc. besides reducing gibberellins acid
biosynthesis.
Physical
and
chemical
properties
of
paclobutrazol
The different physical as well as chemical
properties of paclobutrazol are listed below:
Paclobutrazol

Source

Structure
U.S. EPA,
2007B
Molecular
Formula
IUPAC Name

U.S. EPA,
2007B
(2RS,3RS)-1-(4U.S. EPA,
chlorophenyl)4,4- 2007B
dimethyl-2-(1H1,2,4triazol-1-yl) pentan-3-ol
Molecular Mass 293.8
EFSA, 2006
Melting/Boiling 164 °C/ 384 oC
EFSA, 2006
3
Point Density
1.23 g/cm (20 °C)
EFSA, 2006
-6
Vapor Pressure
1.9 × 10 Pa (very EFSA, 2006
slightly volatile
Solubility
in 26 mg/l (20 °C)
BCPC, 2000
water
C15H20ClN3O
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Mode of Action
It inhibits gibberellins acid biosynthesis by
blocking the conversion of kaurene-to-kaurenoic
acid, which further inhibits the cell elongation
process and ultimately retards the vegetative growth
in the plant. Gibberellin is known to stimulate the
cell elongation process, and when gibberellin
production is inhibited, cell division still occurs, but
the new cells formed do not elongate so well. It
results in the production of new shoots of shorter
length with lesser internodal distance between the
two nodes. It induces morphological modification of
leaves, such as smaller stomata pores, increased
number and size of surface appendages, thicker
leaves, and increased root density that may provide
improved environmental stress and disease tolerance
in plants.
Some Imperative Considerations in the use of
Paclobutrazol
How and When to Apply
The most effective method is to apply
paclobutrazol to the soil as a drench around the tree
trunk, which ensures proper uptake by the tree. The
required amount is mixed with one litre of water and
poured in a circular band around the trunk. From
soon after harvest to early January is the best time to
apply paclobutrazol in the Top End. In dry weather,
a minimal irrigation is recommended.
Age of the Tree
Size of the trees during first application is
very important. This totally depends on the age and
spacing between of the trees. Besides, flowering
initiator, paclobutrazol also restricts tree size. So,
trees should be allowed to develop a good canopy
before treatment commences. In high tree density
conditions with closer spacing, it is recommended to
apply paclobutrazol early when trees are about threeyears-old. However, when trees are spaced distant
apart, about 10 meter, early application with
paclobutrazol will reduce canopy size and the fruit
bearing area. In such a situation, treatment can

commence when trees are about five-years-old.
Large trees, especially seedling origin trees, respond
slowly than young bearing grafted trees.
Tree Health and Nutrition
Any type of treatment that leads to increased
production should be supported with good
management practice to maintain healthy tree. It
includes nutrition, irrigation, pests control, diseases
control, weed control and pruning. It is advisable to
prune and skirt trees after the harvest and before
going for the treatment.
Translocation of PBZ
Paclobutrazol is commonly used as a soil
drench. Its translocation to different regions of the
plant is aided by xylem. Paclobutrazol was taken up
by the roots, transported largely by xylem to the
stems, and subsequently aggregated in the leaves,
according
to
gas
chromatography-mass
spectrometry.
Application Methods
PBZ is normally applied to the soil to be
taken up by the roots and transported via
the xylem to the upper parts of the plant. Foliar
application is mostly ineffective. Seeds can be
soaked with PBZ to reduce seedling growth.
Conclusion
Paclobutrazol (PBZ) is a plant growth
retardant, known as antagonist of the hormone
gibberellin. It acts by inhibiting gibberellin
biosynthesis, reducing internodal distance to give
stouter stems, increasing root growth, flowering in
off-season, control tree vigor for HDP, increase fruit
set, improve fruit yield, quality and return bloom
when applied to the soil in right quantity and right
timing in many fruit plants.
*******
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N

im, Neem, Limba, and Nimba
(Azadirachta indica) is one of the natural
resources of vegetation. It is attracting
worldwide attention in recent decades mainly due to
its bioactive ingredients that find increasing use in
modern crop and grain protection. There are a
thousand benefits with neem. Neem tree is a treasure
of natural qualities. The Vedas called Neem,
“SARVA ROGA NIVARINI”, which means ‘one
that cures all ailments and ills’. India is the home of
herbal vegetation. It is a fast growing tree that
usually reaches a height of 15-20 m, and under very
favorable conditions up to approximately 30-35 m.
With growing interest in organic and less-toxic
pesticide options, neem products have become very
easy to find at most garden centers. All parts of neem
i.e., leaves, flowers, branches, leaves, bark, seeds,
roots are useful. Neem is a tree that grows fast
erectile dysfunction. It can be in various soils and
environments.
Neem extracts are known to act on various insects
by:
 Disrupting or inhibiting the development of
eggs, larvae or pupae.
 Blocking the moulting of larvae or nymphs.






Disrupting mating and sexual communication
Repelling larvae and adults
Deterring females from laying eggs
Sterilizing adults
Poisoning larvae and adults
Deterring feeding
Blocking the ability to "swallow" (that is,
reducing the motility of the gut)
Sending metamorphosis awry at various stages
Inhibiting the formation of chitin.

Neem - Properties:
It is useful in home remedies because it has
medicinal properties. Neem is one of the natural
sources of home and fields. The roots of neem trees
have a great quality of penetrating and absorbing
nutrients and moisture in any month. The antiseptic
properties of neem controls the fungus and bacteria
in humans and animals. Neem acts as flies,
mosquitoes, ants, repellent. Neem does not have
toxic properties and bio degradable is a good organic
manure. The anti-fertility property of neem prevents
the spread of nematodes, other worms and germs.
Neem - Health Properties:
In the past,
neem leaves were
used in medicines for
prevention of bark,
gastrointestinal and
respiratory diseases.
In Unani medicine,
neem oil was used as a tonic. They are also used in
skin diseases. Neem oil, neem leaves (pulp) and
turmeric are used to preve nt acne, burns, allergy to
the skin rashes and rashes. Dandruff, lice, neem juice
can be prevented by applying neem oil. Neem roots
are used for blood purification. Heated neem leaves
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can be used as a relief for joint pain. Regular usage
of neem oil can be reduced to diabetes. Fresh neem
flowers and leaves can be controlled by germs that
cause diseases like stomach worms. Its medicinal
properties are documented in the ancient Sanskrit
texts – Puranas and it is estimated that Neem is
present, in one form or another, in 75% of Ayurvedic
formulations.
Neem –Household Properties:
Neem usage can
be prevent mosquitoes
and cockroaches in
households.
Keeping
some neem in sacks of
grain to be stored. Neem
oil can be used instead of
chemical storing of carps and chemical storing.
Neem oil can be used in the middle of the cloth, in
boxes, mattresses etc. Leaves can be used for
preventing books getting infected. Neem Oil is
generally recommended for skin diseases while
neem leaves are used for beauty purposes. The Neem
leaf extracts have a powerful antiseptic, anti-fungal,
antiviral and anti-bacterial effect. Unlike synthetic
chemicals that often produce side effects such as
allergic reactions, rashes etc. Neem is gentle and
does not create any complications.
Neem- Cattle care:
Yellow neem
wood is added to the
diet of the livestock
every day to increase
the nutritional value
of the food. Bathing
the cattle with neem
solution can prevent
some diseases in
cattle.
The small
wounds incurred by
cattle can be healed with neem paste or neem leaves
bag and can be healed quickly.

Neem - Agricultural Benefits:
Natural
nutrients in neem
flour are useful for
crop
growth.
Natural neem oil
increases immunity
to trees and piers.
Protects
against
pests and pests. Neem also acts as a powerful
insecticide, destroys the soil root worms and
nematodes. Neem is a good organic manure and can
be used in fertilizer protection. It can reduce urea
usage by 30% when used with other fertilizers and
increase the utilization capacity of nitrogen. Neem
root medicinal properties protect against harmful
parasites and micro-agents. Neem solution works as
a good repellent and keeps the worms away from
plants. Neem medicines act as repellents, and the
ability to lay eggs in the worms is reduced. Eggs do
not hatch, the larvae stage is interfering with the
growth of the growth and the insect does not grow.
Neem flour can be used in flower pots to the plants
in the backyard garden.
Neem flour preparation: (Neem Cake)
The neem cake is formed by extracting the
oils from the kernals (seeds). It contains 5.2%
nitrogen, 1.1% phosphorus and 1.5% potash. This
flour/cake is also used as a fertilizer. A fertilizer.
150.200 kg of neem flour per acre does not allows
root worms and nematodes to effect the crops. If it is
mixed with urea and used in the field, nitrogen is
slowly released and availability of nitrogen to the
plants lasts for a long time.
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Neem potential and uses in agriculture
Pest
 Effects the insect harmones
manager
 Blocks insect growth.
 Stops reproduction of insects
upto 90%
Neem as  Controls nematode (threadworms )
Insecticide  Acts as fungicide for crops like
rice,wheat and corn.
Storage of  Acts as repellent to beetles, bean
grains
seed beetles and potato moths.
 Neem leaves with clay and dung
develops pest resistant bins tp store
grains.
Soil
 Neem leaves enrich soil nutrients.
fertility
 Protects the crop from fungus,
bacteria, pests and nematodes
 protects plant roots from nematodes
and white ants
Neem
 Stops eggs, larvae or pupae
extracts
 Stops larvae becoming adults
 Stops female from laying eggs.
 Sterilizes adults
 Poisions the larvae/adults.

Effect on humans
None
The proper
use of neem has not
been associated with any
side effects
Caution
The active principles of Neem are destroyed by:
 Heating and boiling the extract- do not boil the
mixture
 Acidic or alkaline pH emulsifier- use neutral pH
emulsifier
 Ultraviolet rays of sunlight - Spry during
moderate sunlight,
 Hydrolysis of water- use aqueous extract on
same day.

******
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ilk is an essential biological fluid and
nourishment for newborn animals and
humans. It is a rich source of antibacterial
and immune-regulatory substances, as
well as macro and micronutrients. Camel is also a
hugely important animal in many nations where it is
used as a food animal. Its capacity to utilize
rangeland in marginal zones, as well as its ability to
live and produce effectively in hot and severe
environments, has been well recognized throughout
time. Camel milk is very valuable due to its high
content and medicinal properties, and it is
recommended for both adults and newborns. It is
safe to use in persons who have allergies or lactose
intolerance. It may be used to cure diseases such as
liver problems, long bone pain, joint difficulties, and
diabetes, as well as being used as an aphrodisiac
across the world. As more people become aware of
it, it has evolved into a unique diet with a similar
composition to cow milk but with extra therapeutic
benefits; so, its usage should be promoted. Sheep
milk has a higher mineral and protein content than
milk from other lactating animals like cows and
goats, making it an attractive nutritional and healthpromoting dietary option. In comparison to cow and

M

goat milk, sheep milk has considerably
higher quantities of the macro-minerals Ca, P,
Na and Mg. Sheep milk, in general, has % more
calcium than cow milk and 31% more calcium
than goat milk. Goat milk is a good source of
essential of macro- and micronutrients, as well as
easier-to-digest proteins, due to the higher essential
fatty acid content. It is also less allergenic than cow
milk, as it was shown to help children at risk of food
allergies.

Benefits of Milk
Camel Milk: Drink Camel milk and save the
animal











Cholesterol content of camel milk is 34.5 mg/100
g and the digestibility of milk fat has been found
to be higher than cow and buffalo milk.
Camel milk has been used for management of
Type-1 diabetes due to presence of
insulin/insulin like substance in the milk.
Due to presence of high quantities of
antimicrobial components in camel milk its
consumption has been shown to have beneficial
effects on Tuberculosis.
Observations on use of “Camel milk therapy”
have proved to be useful in children with
Austism.
Camel milk has antioxidant and antiallergenic
properties.
Camel milk contains highest concentration of
lactoferrin among bovine, caprine and human
milk.

Source: ICAR-NRC on Camel, Bikaner.
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It is also suitable for people who are lactose
intolerant and is a natural probiotic drink that
promotes the growth of healthy bacteria in the
gut.
Sheep Milk
 Excellent source of nutrients and enriched with
proteins, fat, minerals and vitamins.
 Presence with small sized fat globules help in
better and faster absorption of sheep milk as
compared to cow milk.
 Sheep milk contains almost twice as much
protein as goat and cow milk.
 Sheep milk contains highest levels of conjugated
linoleic acid and its precursor vaccenic acid.
 Hydrolysis of K-casein in sheep milk by
enzymes (pepsin, trypsin and chymotrypsin)
produces peptides with antioxidant activities.

Source: ICAR-CSWRI, Avikanagar.

Goat Milk








Goat milk has beneficial effects on health,
physiological functions, especially in the
nutrition of children and elderly people.
Goat milk fat globules are smaller in size
(<5Qm), help formatting of softer curd and
better digestibility.
Goat milk contains a significantly higher
amount of vitamin A, Vitamin B1, Vitamin
B2, vitamin B5, Ca, P, Zn, K and Se than cow
milk.
Some of the distinct attributes present in goat
milk
are
better
digestibility,
low







allergenicity,
anti-cancerous,
antiinflammatory, anti-diarrhoeal properties and
improvement in malabsorption syndrome.
Milk oligosaccharides are responsible for
antiadhesive and antimicrobial properties,
immune modulation, intestinal epithelial cell
response modulation, nutrient for neonatal
brain development and growth of desired gut
micro flora activities.
Oligosaccharides in goat milk are 4-5 times
higher than cow milk and 10 times higher
than sheep milk.
Functional component, polyamines are rich
in goat milk as compared to milk other
mammals.

Source: ICAR-CIR on Goat, Mathura.

Conclusion
The nutritional content of camel, sheep, and
goat milk is comparable to that of whole cow's milk,
although it has less saturated fat, more unsaturated
fat and greater quantities of various vitamins and
minerals. It may be a better alternative for those who
are lactose intolerant or allergic to cow's milk, which
might explain its capacity to combat bacteria and
enhance immunity.

******
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billion by the end
of year 2050.
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Sri Karan Narendra
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Agriculture University,
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issues for all
R. B. Verma
Deptt. of Horticulture
nations, especially
(Vegetable & Floriculture)
those who are
BAU, Sabaur (Bihar)
resource
poor.
Feeding
of
hunger-laden
people of the world not only requires food in quantity
but quality as well. Warming of climate system of the
earth is a unanimously accepted reality and probably
one of the most prominent challenges for scientists,
development workers, policy makers and other
relevant stakeholders regarding development and
sustainability in international and national arena
during past several years. Vegetables are an
important source of food and nutrition. High
productivity potential of vegetables is advantageous
for small holder farmers. Vegetables provide a
favourable return on investment for farmers because
they sell for a higher price in the market. Climate
change, including global warming, changes in
seasonal and monsoon patterns, and biotic and
abiotic factors, are all having an impact on these

crops, just as they are on other crops. Crop failures,
yield shortages, quality reductions, and increased
pest and disease problems are all typical in changing
climatic conditions, making vegetable farming
unprofitable.
Introduction
The worldwide production of vegetables has
gone up tremendously during the last two decades
and the value of global trade in vegetables now
exceeds that of cereals. The documented evidence of
recent climate changes is dwarfed by the magnitude
of the forecasted further shifts during the 21st century
and beyond (with a best estimate of +2 to 4°C in
global average temperatures by the end of the
century. It is a challenging issue to the most of
nations to feed hunger laden people. Changes in the
atmospheric concentrations of GHGs, with the
ability to absorb infrared radiation reflected from the
earth's surface may alter the energy balance of our
climate system, causing the atmosphere to warm
[Inter governmental Panel on Climate Change
(IPCC)]. Under changing climatic situations crop
failures, shortage of yields, reduction in quality and
increasing pest and disease problems are common
and they render the vegetable production
unprofitable. Increasing the production and
consumption of vegetables is an obvious pathway to
improve dietary diversity and quality, especially in
diets dominated by high-energy foods that are poor
in micronutrients. However, vegetables are generally
sensitive to environmental extremes, and thus high
temperatures and limited soil moisture are the major
causes of low yields as they greatly affect several
physiological and biochemical processes like
reduced photosynthetic activity, altered metabolism
and enzymatic activity, thermal injury to the tissues,
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Crop management methods such as mulching
with crop leftovers and using plastic mulches aid in
soil moisture conservation. Excessive soil moisture
caused by heavy rain can be a serious issue in some
cases, but it can be mitigated by planting crops in
raised beds. The authors also suggested that
vegetable production might be undertaken with the
use of clear plastic rain shelters, which would
decrease direct influence on growing fruits as well as
prevent field water logging during the rainy season.
During the wet season, planting vegetables on raised

1

2

Pepper

3

Brinjal

4

5

Rootstock

Tomato

Watermelon

Cucumber

Wild
spp. of
Tomato
Pepper
and its
wild
spp.
Brinjal
and its
wild
spp.
Bottle
gourd
and
Squash
Squash
and fig
leaf
gourd

Uses

Improvement through grafting:
Grafting vegetables originated in East Asia
during the 20th century with the objective of reducing
the effects of soil borne diseases like fusarium wilt,
which affects the production of vegetables such as
tomato, eggplant, and cucurbits. Grafting of
susceptible plant (Scion) on tolerant plant
(Rootstock) helps to grow plant successfully under
stress conditions, especially under salt and drought
stress conditions.
Vegetables

Management practices for climate change
Climate change has been shown to impact the
post-harvest quality of vegetables, resulting in
significant losses and compromising food safety
during storage, for example, by inducing changes in
aflatoxin-producing fungus populations. Extreme
weather events are becoming more often as a result
of climate change, which might harm infrastructure
and have a negative influence on vegetable storage
and distribution. Practices of cultural management:
The emphasis should be on using suggested
production techniques to save water and adapt to hot
and dry circumstances. Increasing nutrient
availability by modifying fertilizer application and
using soil amendments to increase soil fertility and
nutrient absorption. The most essential treatments
are providing irrigation throughout crucial phases of
crop growth and conserving soil moisture reserves.

beds will boost production owing to better drainage,
which reduces anoxic stress to the root system.

S. No.

reduced pollination and fruit set etc., which will be
further magnified by climate change.
Vegetables are generally sensitive to
environmental extremes, and thus high temperature
are the major causes of low yields and will be further
magnified by climate change. The author also noted
that increasing temperature, reduced irrigation water
availability, flooding and salinity would be major
limiting factors in sustaining and increasing
vegetable productivity. Vegetable crop productivity
will be reduced as a result of global climate change,
particularly variable rainfall patterns and
unpredictable high temperature spells.

Tolerance to corky
rot, fungal diseases,
cold hardiness, and
enhanced yield
Tolerance to bacterial
wilt, Verticilium wilt,
nematodes, induced
vigour, and yield
Tolerance to bacterial
wilt, Verticilium wilt,
low temperature,
nematodes, vigour
Tolerance to
Fusarium wilt,
wilting, and drought
Tolerance to
Fusarium wilt, cold
hardiness, and
favourable sex ratio

The primary objective of grafting is to avoid
soil-borne illnesses like fusarium wilt in
Cucurbitaceous (Cucumber and melon) and bacterial
wilt in Solanaceae (Tomato and pepper), it is also
used for a variety of other reasons and offers a
number of benefits, such as increased yield,
improved shoot growth, disease tolerance, nematode
tolerance/resistance, low-temperature tolerance,
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high-temperature tolerance, enhanced nutrient
uptake, enhanced water uptake, high salt tolerance,
wet soil tolerance, heavy metal and organic pollutant
tolerance, quality changes, extended harvest period,
and so on. In vegetable crops, grafted plants are now
being used to improve resistance against abiotic
stresses like low and high temperatures, drought,
salinity and flooding if appropriate tolerant
rootstocks are used. Rootstock tolerance to salt
varies considerably between species, with Cucurbita
spp. rootstocks being more salt resistant than
Lagenaria siceraria rootstocks. Some eggplant
cultivars are drought resistant, and eggplant
rootstocks can therefore give protection against
restricted soil moisture stress in addition to flood
resistance.
Improvement through Biotechnology:
In order to increase agricultural output in
unfavorable conditions, sophisticated technologies
will be needed to supplement existing approaches,
which are sometimes inadequate to prevent yield
losses owing to environmental stressors. Genes have
been found, and their functions have been
deciphered. This has paved the door for genetic
modification of genes linked to environmental stress
tolerance. These techniques promise faster and
possibly spectacular results, but they need a lot of
money. Many activities utilizing genetic and
molecular techniques have been implemented, with
some success.
The use of molecular markers to study stress
tolerance in vegetables is restricted, although
attempts are being made to discover QTLs that
underpin stress tolerance. In tomato, drought
tolerances QTLs have been discovered. When
cultivated in both wet and dry field conditions in
Israel, three independent yield boosting areas were
discovered in S. pimpinellifolium. Four QTLs related
with seed germination drought resistance, two of
which were contributed by S. pimpinellifolium. S.
pimpinellifolium is also frequently studied as a salt
tolerance source. Salt tolerance is quantitatively
inherited, according to QTL mapping. In response to

stresses, both RNA and protein expression profiles
change.
Abiotic Stress Tolerant Vegetable Crops
S.
Abiotic Stress
No.
1
Drought tolerant
2
3
4
5

High temperature
tolerant
Low temperature
tolerant
Salinity tolerant
Flooding/excess
moisture tolerant

Crops
Chilli, turnip, tomato and
onion
Peas, tomato, potato,
beans and capsicum
Tomato, brinjal, onion
and drumstick
Onion, radish, potato,
melons, beans and peas
Chilli, onion, tomato and
early cauliflower

Conclusions
Changing climatic variables for producing
vegetables, such as rising temperatures, atmospheric
CO2, atmospheric O3, extreme weather events, and
changes in precipitation patterns, are all linked to
future climate change. Currently, world agriculture,
particularly vegetable production, is in a tough
condition, and it is confronted with the problem of
ensuring food and nutritional security in order to
satisfy the demands of an ever-increasing
population. We must produce more and more food
on a smaller and smaller piece of land. The problem
is exacerbated by increasing biotic and abiotic
stressors, as well as a deterioration in environmental
quality, as well as the threat of increased global
warming produced by greenhouse gases. Succulent
vegetable crops are extremely vulnerable to
extremes of heat, drought, and flooding. As a result,
there is a pressing need to investigate the effects of
climate change on agricultural growth, development,
yield, and quality. The development of adaption
technology and quantifying the crop's mitigating
potential should also be prioritised. Crop length,
blooming, fruiting, fruit size, and ripening of
vegetable crops are all affected by rising
temperatures, with decreased yields.
******
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