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India’s 1st CNG tractor

On the dated 12 Feb 2021 the Union Minister Nitin Gadkari has
unveiled country’s first CNG tractor that can save about Rs 1 lakh
yearly on fuel costs. The tractor has been converted to CNG from
diesel. The conversion, carried out jointly by Rawmatt Techno
Solutions and Tomasetto Achille India, will help farmers increase their
income by reducing costs and help in creating job opportunities in rural
India.
Union Ministers, Narendra Singh Tomar, Parshottam Rupala,
Dharmendra Pradhan and V K Singh were also present during the
launch.According to reports, the new alternate fuel will help save Rs.
one lakh per annum on just fuel costs.
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Union minister jointly launch unified web
portal for monitoring of GOBARDHAN
activities

Agriculture minister Narendra Singh Tomar, petroleum minister Dharmendra
Pradhan, animal husbandry minister Giriraj Singh, jal shakti minister
Gajendra Singh Shekhawat and minister of state for jal shakti Rattan Lal
Kataria on 3rd February jointly launched a unified web portal for monitoring
the progress of GOBARDHAN activities across the nation.
Jal Shakti Minister Gajendra Singh Shekhawat said, at the rural level, earlier
there was no way of proper disposal of cattle dung waste, but after the
introduction of Gobardhan programme, people will be able to provide proper
disposal of dung and achieve the goal of ODF Plus.
Agriculture Minister Narendra Singh Tomar expressed confidence that the
launch of unified portal of Gobardhan will further strengthen the rural economy
through a convergent approach for various Biogas projects models and
initiatives.
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1,000 additional mandies to be
integrated with e-NAM

The government of India said 1,000 mandis have been integrated
with electronic National Agriculture Market (e-NAM) in 21 states and
Union Territories so far with 1.69 crore farmers registered on it, and
additional 1,000 mandis will be connected with this digital platform by
next fiscal.
Even 1.55 lakh traders have registered on the e-NAM platform
where trade volume of 4.13 crore tonne of bulk commodities and 3.68
crore coconuts and bamboos worth Rs. 1.22 lakh crore have been
recorded, it said.
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Operation Green Scheme – ‘TOPS’ to
include 22 more perishable products

To boost value addition in agriculture and allied products and their
exports, Smt. Sitharaman proposed to increase the scope of
‘Operation Green Scheme’ that is presently applicable to tomatoes,
onions, and potatoes (TOPS), to be enlarged to include 22 perishable
products.

The Scheme Operation Green was launched in the Union Budget 201819 with an outlay of Rs. 500 crore to promote Farmer Producer
Organizations, agri-logistics, processing facilities and professional
management. Accordingly, the Ministry has formulated a scheme for
integrated development of Tomato, Onion and Potato (TOP) value
chain.
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India: New species of fruit fly named after
Siruvani in Western Ghats mountain range

A new species of fruit fly discovered in the Coimbatore district of
Tamil Nadu is named after Siruvani, an ecological hotspot in the
Western Ghat mountain range.
The fly, ‘Euphranta siruvani’, belongs to the Tephritidae family. It
was identified by researchers from a non-forest area near Siruvani, the
discovery has been published in the Zootaxa journal. According to the
researchers, 104 known species from genus Euphranta are distributed
across the world, of which 14 are found in India. The discovery of
Euphranta siruvani is the new addition to the list.
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Nitish Kumar inaugurated Bihar’s
first state bird festival ‘Kalrav’

Bihar’s chief minister Nitish Kumar on Saturday ( 16 January)
inaugurated Bihar’s first state bird festival ‘Kalrav’ by lighting the
traditional lamp at Nagi bird sanctuary in Jamui district, about 200
km south-east from the state capital.
The festival was organized by the state environment, forest and climate
change department to create awareness among people about birds,
especially the migratory birds. He will also launch the logo of the bird
festival and also release a coffee table book on the birds available at the
sanctuaries.
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United Nations Designated World Pulses
Day is every year on 10 February

World pulses day has been established by the Food and Agriculture
Organisation (FAO) of the united nation to recognize the importance of
pulses (dry beans, lentils, dry peas, chickpeas, lupins) as a global food.
It has been proclaimed on February 10 of each year since 2019 by the
General Assembly of the United Nation on December 20, 2018.
The Theme “Nutritious Seeds for a Sustainable Future” was decided
back in 2016 when the year was nominated to be celebrated as
International Year of Pulses. Since then, the theme has remained the
same from 2019 to 2021.
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The anti-cow slaughter Bill was passed in
the Karnataka Legislative Council

The anti-cow slaughter Bill was passed in the Karnataka Legislative
Council by a voice-vote on Monday amid protest by the Congress party
and JD (S).
Anti-cow slaughter law will come into effect in Karnataka from
January 18, 2021 the state government said in a notification on
Saturday.
According to the order, three and seven years jail and (or) a fine up to
Rs 5 lakh will be imposed under this law and subsequent offences can
invite fines up to Rs. 10 lakh and a jail term of up to seven years.
Illegal selling, transportation or culling of cows has been made
punishable.
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Maharashtra launched the Agriculture
Pump Power Connection Policy.

On 27 January 2021, Maharashtra Chief Minister Uddhav Thackeray
formally launched the Agriculture Pump Power Connection Policy.
The policy will facilitate immediate electricity connections for
agriculture pumps.
The government will provide relief in interest on electric bill arrears
and relief in delayed charges.
The Chief Minister also inaugurated Krishi Urja Abhiyan Policy Web
Portal, Solar Energy Land Bank Portal, Maha Krishi Abhiyan App
and ACF App prepared by the power discom Mahavitaran.
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Kerala achieves self-sufficiency in milk
production

Kerala Minister for Dairy Development K. Raju has declared that the
State has achieved self-sufficiency in milk production. This has been
achieved in the face of adverse circumstances including inclement
weather and the Covid-19 pandemic, he told newspersons here.
“During 2019-20, Kerala State Cooperative Milk Marketing Federation
(Milma) procured an average 12.5 lakh litres of milk per day. The per
day sales was at an average of 13.37 lakh litres. To meet excess
demand, we had to rely on cooperative institutions in Tamil Nadu and
Karnataka,” the minister said.
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UN General Assembly designated 2021 the
International Year of Fruits and Vegetables
(IYFV).

The UN General Assembly designated 2021 the International Year of
Fruits and Vegetables (IYFV).
The IYFV 2021 is a unique opportunity to raise awareness on the
important role of fruits and vegetables in human nutrition, food security
and health and as well in achieving UN Sustainable Development
Goals.
The Director-General of the Food and Agriculture Organization of the
United Nations, QU Dongyu, launched the International Year of Fruits
and Vegetables on the 15th of December 2020, with an appeal to
improve healthy and sustainable food production through innovation
and technology and to reduce food loss and waste.
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West Bengal: Forest Department
conducts water birds census for 1st time

West Bengal, the Forest Department has conducted water birds census
for the first time. The study was conducted from 12th of January to
2nd of February in 54 different locations across the state. More than
800 persons including Forest staff, NGOs and Bird lovers were
involved in this exercise.
The rich biodiversity of the Sundarbans attracts lots of migratory birds
every year. For the first time, an initiative was taken by the State Forest
Department to conduct the census of water birds of the wetlands of this
state including the Sunderbans. The Principal Chief Conservator of
Forests (Wildlife) Vinay Kumar Yadav said that 65 species have been
found so far.
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SUNDERBANS HONEY to get GI
tag

GI tag for multi-floral honey found in the Sunderbans, one of the
world’s largest mangroves forest bordering West Bengal and
Bangladesh.
The honey is found deep inside the forest and only a small community
of Moulis skilled in retrieving it using traditional methods. It is
marketed as BANPHOOL HONEY.
It has been scientifically proven to be unique for it raw flavor and sweet
aftertaste. A big reason to get the GI tag for this indegenous honey is its
remarkably low HMF (5- Hydroxymethyl furfural).
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Cover Story

Finance Minister Nirmala Sitharaman presented the
Union budget 2021-22 on 1 February in the parliament.
In her two-hour long speech, Sitharaman spoke of the
allocation of the total grant of Rs 34,83,236 crores. For
agriculture—that received Rs 131,531 crore of the total
allocation. She proposed 10 percent hike in the farm loan
disbursal target to Rs 16.5 lakh crore in the Union
Budget 2021, and introduced an agri-infra and
development cess of up to 100 percent to create postharvest infrastructure for improving farmers' income.Sitharaman highlighted how since 2016 the government
has been able to increase the income of the farmers.
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On the one hand, the budget allocation for the Department
of Agriculture, Cooperation and Farmers Welfare was slashed
8.5% in 2021-22. The flagship PM-KISAN scheme, meant to
provide income support to farmers, saw a 13% drop in its
budget, which is 10,000 crore lower than last year’s initial
allocation.
On the other hand, Finance Minister Nirmala
Sitharaman’s speech emphasized the government’s track
record in paying minimum support prices (MSP) to farmers and
the decision to allow State-run Agricultural Produce Marketing
Committees (APMCs) to access the 1 lakh crore Agriculture
Infrastructure Fund (AIF).
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While the farmers continue their protest against the farm laws—the
Farmers’ Produce Trade and Commerce (Promotion and Facilitation) Act,
2020; Farmers (Empowerment and Protection) Agreement on Price
Assurance and Farm Services Act, 2020; Essential Commodities
(Amendment) Act, 2020, there was barely any mention of the same during
the Finance Minister’s budget announcement.

In a slew of steps to support the Agriculture Sector Sitharaman
announced 9 measures for Agriculture Sector.

1

FM Sitharaman proposed to extend
SWAMITVA Scheme to all States/UTs
Earlier this year, Prime Minister Shri Narendra Modi had
launched SWAMITVA Scheme to bring transparency in
property ownership in villages. Under the Scheme, a
record of rights is being given to property owners in
villages. Up till now, about 1.80 lakh property-owners in
1,241 villages have been provided cards.

2

Agricultural credit target enhanced to
Rs 16.5 lakh crore in FY22
To provide adequate credit to our farmers, the
Finance Minister in the Union Budget 2021
enhanced the agricultural credit target to Rs 16.5
lakh crore in FY22. Smt. Sitharaman further said
that the Government will focus on ensuring
increased credit flows to animal husbandry, dairy,
and fisheries.
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3- 33% increase Rural Infrastructure Development Fund
The Finance Minister also announced the enhanced the allocation
to the Rural Infrastructure Development Fund from Rs 30,000 crore to
Rs 40,000 crore. It was the one of the major announcement that the
Agricultural Infrastructure and Development CESS of Rs 2.5 per litre
on petrol and Rs 4 on diesel. This will also be applied on several other
goods including a 100 percent cess on alcohol, 2.5 percent on gold and
silver bars, 17.5 percent on crude palm oil, 20 percent on crude
soyabean, sunflower oil, 35 percent on apples and 40 percent on peas.

4-Micro Irrigation Fund doubled
Sitharaman proposed to double Micro Irrigation Fund, started
with a corpus of Rs 5,000 crore under NABARD, by augmenting it by
another Rs 5,000 crore. It is a good step to increase of Micro Irrigation
Fund (MIF) under NABARD from earlier Rs 5,000 crore to now Rs
10,000 crore. This is an excellent step in line with the Government’s
‘Per Drop More Crop’ initiative and will help increase micro irrigation
coverage in all states and achieve the Government’s target of 1 crore
ha in 5 years. This translates to covering 20 lakh Ha. Annually.

5-Operation Green Scheme – ‘TOPS’ to include 22 more
perishable products
To boost value addition in agriculture and allied products and
their exports, Smt. Sitharaman proposed to increase the scope of
‘Operation Green Scheme’ that is presently applicable to tomatoes,
onions, and potatoes (TOPS), to be enlarged to include 22 perishable
products.

6-1,000 more mandis to be integrated with e-NAM
The Finance Minister said that around 1.68 crore farmers are
registered and Rs 1.14 lakh crore of trade value has been carried out
through e-NAMs. Keeping in view the transparency and
February, 2021/ Issue-10 /Page |24
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competitiveness that e-NAM has brought into the agricultural market,
the Finance Minister proposed to integrate 1,000 more mandis with eNAM to bring transparency and competitiveness.

7-APMCs to get access to Agriculture Infrastructure Fund
The Finance Minister proposed to make available the Agriculture
Infrastructure Fund to APMCs for augmenting their infrastructure
facilities. Though the potential removal of MSP remains one of the
points of contention for farmers, Sitharaman said the procurement of
crops like paddy, wheat, pulses and cotton has increased manifold since
2016 and a total of 43.36 lakh farmers have benefited from these
payments as opposed to 35.57 lakh previously.

8-To develop 5 major fishing harbours proposed
FM Sitharaman proposed substantial investments in the
development of modern fishing harbours and fish landing centres. The
Finance Minister said that to start with, 5 major fishing harbours –
Kochi, Chennai, Visakhapatnam, Paradip, and Petuaghat – will be
developed as hubs of economic activity. Smt. Sitharaman also proposed
to develop inland fishing harbours and fish-landing centres along the
banks of rivers and waterways.
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9-Multipurpose Seaweed Park to be established in Tamil
Nadu
Recognising the potential in Seaweed farming. The Finance
Minister said that it is an emerging sector with potential to transform
the lives of coastal communities – it will provide large scale
employment and additional incomes. To promote seaweed cultivation,
Smt. Sitharaman proposed a Multipurpose Seaweed Park to be
established in Tamil Nadu.
Reiterating the commitment of the Government to the welfare of
farmers over the years, Smt. Sitharaman said that there is a steady
increase the procurement of wheat, rice, pulses from farmers. The
Finance Minister said that the Minimum Support Price (MSP) regime
has undergone a sea change to ensure price that is at least 1.5 times the
cost of production across all commodities.
Providing details of procurement and amount paid to farmers over
the years, Sitharaman said that in case of wheat, the total amount paid
to farmers in 2013-2014 was Rs 33,874 crore. In 2019-2020 it was Rs
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62,802 crore, and even better, in 2020-2021, this amount, paid to
farmers, was Rs 75,060 crore. The number of wheat growing farmers
that were benefitted increased in 2020-21 to 43.36 lakh as compared to
35.57 lakh in 2019-20.
For paddy, the amount paid in 2013-14 was Rs 63,928 crore. In
2019-2020 this increased Rs 1,41,930 crore. Even better, in 2020-2021,
this is further estimated to increase to Rs 172,752 crore. The farmers
benefitted increased from 1.24 crore in 2019-20 to 1.54 crore in 202021. In the same vein, in case of pulses, the amount paid in 2013-2014
was Rs 236 crore. In 2019-20 it increased Rs 8,285 crore. Now, in
2020-2021, it is at Rs 10,530 crore, a more than 40 times increase from
2013-14.

Author
Kevin Christopher
Dr. Devraj Singh
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Endophytes: Potential Biocontrol Agents
Gitanshu Tarendra Dinkwar Shubham Subhash Isokar
Plant Pathology Section
College of Agriculture, Nagpur, Dr. PDKV, Akola

Endophyte is an endosymbiont, often a bacterium or fungus, that lives within a
plant for at least part of its life cycle without causing apparent disease". Anton de
Barry in 1866 first introduced the term "epiphytes" for fungi that live on the
surface of their host and "endophytes" for those living inside the plant tissue.

Introduction
At present, there are about seven billion
people living in the world and this number is
undeniably estimated to increase to about 8.2
billion around 2025. Due to the increasing
population, environmental damage is increased
as a result of fast growth in industrialization and
urbanization (Glick B. R. 2012). The tremendous
use of chemical fertilizers in crops makes the
country independent in providing great amount
of food supply but on the other hand damages the

“

“

environment to a great extent and causes harmful
impacts on human and animal’s health. Seeing
all the consequences of continuous use of
chemical fertilizers, organic farming has
emerged as an alternative in terms of increasing
demand of healthy food supply, long-term
sustainability
and
concerns
regarding
environmental pollution. “A biofertilizer is an
inoculant which contains living microorganisms
which when applied to seeds, plants, or soil,
colonizes the rhizosphere or the interior of the
plants and promotes plant growth by increasing
February, 2021/ Issue-10 /Page |33

the supply of nutrients to the host plant” (Malusa
& vassilev 2014). Endophytic bacteria have an
advantage over other rhizosphere inhabiting
bacteria because they are residing inside plant
cell so have an opportunity to readily exert direct
beneficial effects to plants. Endophytes are
extensively used to boost up microbial processes
which increase the availability of nutrients that
can be easily assimilated by the plants for their
growth. These microbes improve soil fertility by
fixing the atmospheric nitrogen, produce plant
growth promoting substances in the soil and
solubilizing insoluble potassium and phosphates.
These microbes have been encouraged to reap
the naturally available biological system of
nutrient mobilization which enormously
increases soil fertility and crop yield (Singh and
Pandey
2012).
Use
of
endophytic
microorganisms presents a special interest for
development of agricultural applications that
ensure improved crop performance under cold,
draught or contaminated soil stress conditions or
enhanced disease resistance.
Occurence and Biodiversity of endophytes in
agricultural crops
Recent assessment suggests that the globe is
surrounded to about 300,000 species of plants,
the majority of which are colonized by microbial
endophytes (Smith, S.A., et al. 2008). Endophyte
distribution within plants depends on a
combination of ability to colonize and the
allocation of plant resources. Root endophytes
often colonize and penetrate the epidermis at
sites of lateral root emergence, below the root
hair zone, and in root cracks. These colonizers
are capable of establishing populations both
inter- and intracellularly (Zakria, M., et al 2007).
After initial colonization, some endophytes can
move to other areas of the plant by entering the

vascular tissues and spreading systemically
(Johnston-Monje and Raizada 2011).

Types of Endophytes
Bacteria
• Plants are constantly involved in interactions
with wide range of bacteria. These plantassociated bacteria colonize the rhizosphere
(rhizobacteria), the phyllosphere (epiphytes)
and inside the plant tissues (endophytes).
• Endophytes are sheltered from environmental
stresses microbial competition by the host plant
and they seem to be ubiquitous in plant tissues,
having been isolated from flowers, fruits,
leaves, stems, roots and seeds of various plant
species (Kobayashi and Palumbo 2000).

• Several bacterial endophytes have been shown
to support plant growth and increase nutrient
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uptake by providing phytohormones (Kang et
al. 2007) and biologically fixing nitrogen (Jha
and Kumar 2007).
Fungi
• Endophytic fungi could be broadly defined as
fungi that live for all, or at least significant part
of their life cycle internally and
asymptomatically inside plants. Fungi are the
most frequently isolated endophytes.
• Every plant species is found to be at least host
one fungal endophytes, but usually
asymptomatic and sometimes systemically.

• Indole-3-acetic acid is a well-known
phytohoemone, which also can be produced by
endophytes.
• Other bioactive compounds, such as steroids,
terpenoids and diterpenes also are generated by
endophytes (Tan and Zou, 2001).
• Besides the compounds mentioned above,
endophytes produce extracellular hydrolases in
order to establish a resistance mechanism
against plant invasion.
• The enzymes include cellulases, lipases,
proteinasesand esterases.
• The actions of these enzymes support the
hypothesis of co- evolution between
endophytes and their hosts (Tan and Zou,
2001).
Endophytic Associations
• Commensal:- There is no effect on the host by
the organisms.
• Parasitism:- The funfi and bacteria benefit;
but there is no benefit to the host.
• Mutualism:- The host recieves some benefit
by having the organism present.
Roles and Applications of Endophytes

Natural products of endophytes
The bioactive natural products from
endophytes are promising resources for
medicine, agriculture and industry (Guo. et al
2008).
• Different kinds of alkaloids are contributed to
plant by endophytes. Some of these alkaloids
raise plants resistance to environmental stress
and some are growth promoting compounds.
• Amines and amides are very common
metabolite product from endophytes and have
shown to be toxic to insect but not to mammals.

•
•
•
•
•
•
•
•
•
•

Biocontrol agents
Nutrient recycling
Antimicrobial activity
Phytostimulation
Bioremediation/Biodegradation
Enzyme production
Pigment production
Endophytes in tissue culture
Endophytes with multiple rolesce
Production of volatile organic compounds and
their benefits
• Source of bioactive and novel compounds
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• Reciprocal interactions between above and
belowground communities

the ecology of plant- fungus associations and
especially their multitropic impacts.
• The processes by which endophytic fungi after
plant physiology and volatile chemical levels
are virtually unknown, and limited current
results show a lack of consistency unde
differing levels of herbivory.
• Studies comparing the relative impacts of
mutualistic endophytes on inducible defenses
and tolerance show a central function of
infection in determining both responses to
herbivore damage.
• On the whole, molecular mechanisms behind
endophyte-mediated plant defense has been an
increasing focus.
• Since the beginning of the biotechnology
revolution, much research has been also
focused on using genetically modified
endophytes to improve plant yields and
defensive properties.
• The genetic basis of response to herbivory is
being explored in tall fescue, where it appears
the production of jasmonic acid may play role
in down regulation of the host plants chemical
defense pathways when a fungal endophyte is
present.

Recent advances and Future directions
• In addition to continuing descriptive studies of
the effects of infection by defense mutualist
endophytes, there has been a sharp increase in
the number of studies which delve further into

• In some cases, fungi that are closely associated
with their hosts have transferred genes for
secondary metabolite production to the host
genome, which could help to explain multiple
origins of chemical defenses within the
phylogeny of various groups of plants.
• This represents an important line of inquiry to
especially in regards to understanding the
chemical pathways that can be utilized in
biotechnological applications.
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Conclusion
Plant pathogenic fungi particularly Pythium,
Phytophthora, Rhizoctonia, Peronosclerospora
and Plasmopara cause enormous crop losses. At
present, fungicides are the only source to control
plant diseases but they have several
disadvantages that i) many of them are toxic to
human being and animals and ii) that develop
further resistance to the pathogen. Endophytic
fungi have been known to release various
effective secondary metabolites that can
minimize the potential consequences of
pathogenic attack (Gao, et al. 2010). Endophyte
colonization typically offers protection to plants
by various means, such as the production of
compounds toxic to pathogens, occupation of the
ecological niche used by the pathogen and
sometimes the disruption of the pathogens
cellular membranes, inducing cell death in the
pathogen.
Several
important
question
remain
unanswered concerning the practical use of
endophyte supplements in agriculture. However,
with the correct management, they hold potential
for the control of current and emerging
pathogens, as well as biotic stresses, as we
encounter deviation in these through climate
change. Some endophytic microorganisms are
able to produce compounds of biotechnological
value such as antibiotics and antitumour agents.
This is likely to be achieved through a better
understanding of signaling between the host
plant and the microbiome and ultimately, the
manipulation of root exudation profiles to recruit
a more beneficial root micribiome, of which the
endosphere is an integral part. The quality of
these BCAs (Biocontrol Agents) can be further
increased by using fundamental knowledge to

improve methods for their production and to
increase their shelf life.
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Today we have enough food grains, now is the time to produce quality food grains.

Introduction
Instead of providing essential nutrients
through nutritional food supplements it is better to
incorporate essential nutrients into our daily diets as
well as processed food. It is possible trough Food
fortification. Food fortification is the practice of
deliberately increasing the content of essential
micronutrients in a food, so as to improve the
nutritional quality of the food supply and provide a
public health benefit with minimal risk to health Fe
& Zn deficiencies in human nutrition are in Asia and
Africa countries where cereal grains are staple food.
Developing of Fe & Zn rich grains through plant
breeding approach requires long period.

From viewpoint of Agronomic biofortification, foliar application has been reported to
be better than the soil application of Fe & Zn.
Table: 1Food Consumption in Indian
Food

Intake
(g/day)
396

RDA
(g/day)
400

Deficit
(%)
1

28

80

65

Milk

82

300

73

Vegetables

49

300

84

Oils

14

30

53

Cereals/
Millets
Pulses

(National Institute of Nutrition, 2011)

February, 2021/ Issue-10 /Page |38

Need of Biofortification
In comparison with other cereals, rice
contains low Fe and B content; therefore, rice alone
cannot meet the recommended daily allowance
(RDA). As staple food rice is eaten in large quantities
everyday by malnourished poor, addition of even
small quantities of micronutrients is beneficial.
Deficiencies Fe and B in human population is the
major cause of diseases and deaths in developing
countries. Health problems caused by Iron
deficiency, anemia, reduced learning and work
capacity, increased maternal and infant mortality,
low birth weight.
About 2 billion people suffer globally due to
Fe deficiency anemia, mostly in developing
countries. As many as 79.1% of India’s children
between the ages of 3 and 6 years, and 56.2% of
married women (15–49 years) are anemic
(Krishnaswamy, 2009). The recommended daily
allowance (RDA) (mg Fe day -1) is 10 for children
(4–8 years), 8 for adult males, and 18 for adult
females.
Zn deficiency:
Dry skin and discoloration in nails are main
symptoms.
20% of the population in India is at risk for zinc
deficiency. (International Zinc Association,
2016).

Biofortification
Bio-fortification is the process by which the
nutritional
quality of
food crops
is
improved
through
agronomic
practices,
conventional
plant
breeding,
or
modern
biotechnology. Biofortification differs from
conventional fortification in that bio-fortification
aims to increase nutrient levels in crops during plant
growth rather than through manual means during
processing of the crops. Biofortification may
therefore present a way to reach populations where
supplementation and conventional fortification
activities may be difficult to implement and/or
limited. There are several options for biofortification, among which genetic and agronomic
bio-fortification are mostly used. Agronomic biofortification alternatively termed as fertifortification, a term coined by Prasad (2009)
involves fertilizing crops with micronutrients.
Agronomic Biofortification:
Agronomic
bio-fortification
is
the
application of micronutrient-containing mineral
fertilizer to the soil and/or plant levels (foliar), to
increase micronutrient contents of the edible part of
food crops. Biofortification has been proposed as an
alternative long-term approach for improving
mineral nutrition.
Table: 2. Agronomic bio-fortification of rice
through mineral fertilization

Fe deficiency:
Anemia
Shortage of hemoglobin
50% of Adolescent
Girls in India is facing
iron deficiency.

Meth
od
Soil

Ele
men
t
Zn

Normal
value
(mg kg-1)
12.5

Fortified
value (mg
kg-1)
29

Foliar

Se

0.07

0.47

Foliar

Fe

2.5
(brown
rice)

3.7

References

(Saha et al.,
2017)
(Chen et al.,
2002)
(Jin et al.,
2008)
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It is of two types,
1. Bio-augmentation
2. Mineral fertilization
1. Bio-augmentation:
Supplementation
of
microorganisms which enhance nutrient uptake
like Zn-Solublizer and AMF (Arbuscular
Mycorrizal Fungi). These microorganisms
improve the quality of crops through enhanced
uptake of micronutrients due to nutrient
solubilization.
2. Mineral fertilization: Application of various
minerals and nutrients through soil application
and foliar spray and fertigation e.g. foliar spray
of ZnSO4 & FeSO4 and soil application of ZnSO4
& FeSO4.
Challenges:
Research coordination between the agriculture
and nutrition specialists requires further
strengthening to decide upon the target level of
protein and micronutrients, their retention after
storage, processing and cooking and potential
levels of consumption by the target population.
For GM technology, the major problem of
developing fortified crops is the cost of research
and the regulatory compliances. Food safety
experiments on GM foods are required to be
intensified.
Adequate information programmes are needed to
create public awareness for the adoption of the
varieties by farmers and public acceptance by
consumers, especially if there are obvious
changes in the qualities of the crop, such as color
as in golden rice and white maize.
Integration of bio-fortified grains in mid-day
meal scheme and several government sponsored
programmes such as National Food Security
Mission and Integrated Child Development
Programme would provide impetus for its
popularization.
Biofortification programmes are also being
challenged for ‘further simplification of human
diets and food systems’, as it further restricts the
dietary diversity and increases the dependence on
overly dependent cereal staple foods.

Status bio-fortified crops in human nutrition:
The sole purpose of bio-fortification is to
improve the nutrient quality of food grains.
However, the quantity of nutrient does not often
correlate with that of its efficacy in consumers, due
to poor bioavailability. The term ‘bioavailability’,
refers to the proportion of the quantity of nutrient
ingested that undergoes intestinal absorption and
utilization by the body (i.e. hemoglobin synthesis
and improvement in serum Zn and vitamin A levels,
etc.). Therefore, ensuring the bioavailability of
nutrients from bio-fortified crops is often the key to
success. Supplementation of Fe-bio-fortified rice
among Fe-deficient, non-anemic Filipino women
improved the Fe status, by providing an average
additional 1.4 mg day–1 of Fe49.
Conclusion:
With proper planning, execution and
implementation, bio-fortified food crops will help
India address the malnutrition problem with
minimum investment in research and have a
significant impact on the lives and health of millions
of needy people of the country.
Population is under risk of mineral and nutrient
deficiency
Instead of nutritional food supplements like
syrup and tablets better to integrate the minerals
and nutrients into food grains
Agronomic bio-fortification is the cheapest and
easy way to improve nutritional quality
Agronomic bio-fortification can be done through
bio-augmentation or mineral fertilization
Various micro nutrients like Zn, Fe, Se can be
applied through soil or foliage
While applying mineral nutrients as foliar, time
of application is important. Application after and
before grain filling is not beneficial in major
cereals
And concentration of spray solution is important
to avoid phytotoxicity.

******
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The country's rice production had
declined to 89.13 million tonnes in 2009-10 crop
year (July–June) from record 99.18 million
tonnes in the previous year due to severe drought
that affected almost half of the country.

RICE PRODUCTION AND ITS IMPORTANCE FOR INDIAN
ECONOMY
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India is one of the world's largest
producers of rice, including white rice and
brown
rice,
grown
mostly
in
India could achieve a record rice
the eastern and southern parts of the country. The
production of 100 million tonnes in 2010-11 crop
Production increased from 53.6 million tons in
year on the back of better monsoon this year. The
FY 1980 to 74.6 million tons in year 1990, a 39
India's rice production
percent increase over the
reached to a record high
decade. By year 1992,
Rice is one of the chief
of 104.32 million tonnes
rice production had
in 2011-2012 crop year
and dominant crop of
reached 181.9 kg per
(July–June).
person, second in the
the
country
world only to China with
Rice is one of the
its 182 kg. The perchief grains of India.
hectare yield increased more than 262 percent
Moreover, this country has the largest area under
between 1950 and 1992.
rice cultivation, as it is one of the principal food
crops. It is in fact the dominant crop of the
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Rice Production by States (Million Tons)

States

Rank
(2014–15)

Actual
Production
(2014–15)

% of Country
Total
(2014-15)

Cumulative % of
Country Total
(2014-15)

Average
Production
(2010-11 to
2014-15)

Estimate
(2015–16)

India

-

103.73

100.0%

100%

105.48

103.61

West Bengal

1

14.68

13.9%

14%

14.54

16.10

Uttar Pradesh

2

12.17

11.5%

25%

13.45

12.51

Punjab

3

11.11

10.5%

36%

11.03

11.64

Odisha

4

8.30

7.9%

44%

7.17

5.80

Andhra Pradesh

5

7.23

6.9%

51%

7.34

6.94

Bihar

6

6.36

6.0%

57%

5.93

6.11

Chhattisgarh

7

6.32

6.0%

63%

6.37

6.29

Tamil Nadu

8

5.73

5.4%

68%

5.68

5.72

Assam

9

5.22

4.9%

73%

4.91

5.12

Telangana

10

4.44

4.2%

77%

5.31

4.19

Haryana

11

4.01

3.8%

81%

3.84

4.18

Madhya
Pradesh

12

3.63

3.4%

85%

2.65

3.49

Maharashtra

15

2.95

2.8%

94%

2.93

2.61

Gujarat

16

1.83

1.7%

96%

1.66

1.56

Uttarakhand

17

0.60

0.6%

96%

0.58

0.63

Kerala

18

0.56

0.5%

97%

0.53

0.70

Jammu &
Kashmir

19

0.52

0.5%

97%

0.60

0.42

Rajasthan

20

0.37

0.4%

98%

0.28

0.35

Himachal
Pradesh

21

0.13

0.1%

98%

0.13

0.10

Others

-

2.44

2.3%

100%

2.37

2.31

country. India is one of the leading producers of
this crop. Rice is the basic food crop and being a
tropical plant, it flourishes comfortably in hot
and humid climate. Rice is mainly grown in rain
fed areas that receive heavy annual rainfall. That
is why it is fundamentally a Kharif crop in India.
It demands temperature of around 25
degree Celsius and above and rainfall of more

than 100 cm. Rice is also grown through
irrigation in those areas that receives
comparatively less rainfall. Rice is the staple
food of eastern and southern parts of India. In
2009-10, total rice production in India amounted
to 89.13 million tonnes, which was much less
than production of previous year, 99.18 million
tonnes.
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Rice can be cultivated by different methods
based on the type of region. But in India, the
traditional methods are still in use for harvesting
rice. The fields are initially ploughed and then
fertiliser is applied which typically consists of
cow dung and then the field is smoothed. Rice

grows on a variety of soils like silts, loams and
gravels. It can also tolerate alkaline as well
as acid soils. However, clayey loam is well suited
to the raising of this crop. Actually the clayey
soil can be easily converted into mud in which
rice seedlings can be transplanted easily.

The regions cultivating this crop in India
is distinguished as the western coastal strip, the
eastern
coastal
strip,
covering all the primary
deltas, Assam plains and
surrounding low hills,
foothills and Terai regionalong the Himalayas and
states
like
West
Bengal, Bihar, eastern Uttar
Pradesh, eastern Madhya
Pradesh, northern Andhra
Pradesh and Odisha. Punjab
and Haryana grow prized rice for export
purposes.
The
hilly
terraced
fields
from Kashmir to Assam are idyllically suited for
rice farming, with age-old hill irrigational
conveniences. High yielding kinds, enhanced
planting methods, promised irrigation water
supply and mounting use of fertilizers have
together led to beneficial and quick results. It is
the rain fed area that cuts down average yields
per hectare. In some of the states like West
Bengal, Assam and Orissa two crops of rice are
raised in a year. Winter season in northwestern
India is extremely cold for rice. Rice is
considered as the master crop of coastal India

and in some regions of eastern India, where
during the summer and monsoon seasons, both
high temperature and heavy
rainfall
provide
ideal
conditions
for
the
cultivation of rice. Winter
rice crop is a long duration
crop and summer rice crop
is a short duration crop. At
some places in the eastern
and southern parts of India,
rice crop of short duration is
followed by the rice crop of
long duration. Winter rice crop is raised
preferably in low-lying areas that remain flooded
mainly during the rainy season.
Autumn rice is raised in Uttar Pradesh,
Maharashtra, Rajasthan, Madhya Pradesh,
Punjab and Himachal Pradesh. Summer, autumn
and winter rice crops are raised in West Bengal,
Andhra Pradesh, Assam and Orissa. Summer
rice crop is raised on a small scale and on a small
area. However, winter rice crop is actually the
leading rice crop accounting for a major portion
of the total Hectare under rice in all seasons in
the country.

*******
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Vertical farming is an agricultural evolution and involves growing crops
indoors rather than on farm land. Vertical farming is a greenhouse-based method
of agriculture where commercially viable crops would be cultivated and grown
inside multistorey buildings that will mimic the ecological system.

Vertical farming is an agricultural
evolution and involves growing crops indoors
rather than on farm land. Vertical farming is a
greenhouse-based method of agriculture where
commercially viable crops would be cultivated
and grown inside multistorey buildings that will
mimic the ecological system. Vertical farming is
exactly that crop stages layer after layer using
artificial lighting. Indoor agriculture is not new,
in cities many abandoned high rise factories or

warehouses have been used for vertical farming
start-ups. These buildings can create and utilizes
renewable energy resources such as solar power,
wind turbines, and rain water collection.
Layering floors with trays stacked to the ceiling
means more crops can be produced compared to
the same area of land. Vertical farming literally
creates more farmable land.
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Need of Vertical Farming
As we head further and further into the
21 century, the way in which we grow our food
is going to have greatly change in order to meet
the growing demands of the planet. One reason
for this is the growing population across the
world. Today there are roughly 7.7 billion people
living on earth. However, this is expected to
grow more than 9 billion people by the year
2050. This population growth will require the
world food supply will need to almost double
within the next 30 years alone.
st

One challenge is that the conventional
way of growing crops is not really that efficient.
It uses a staggered amount of the fresh water. In
fact, all of the fresh water consumed across the
world each year 70 % of it is dedicated just to
growing crops. Further amount of land required
to grow the foods is also insanely large.
Throughout most of human history
whenever we wanted to produce food, we simply
cut down forests or ploughed more grasslands to
make fields for crop production. The issue here
is that we are sort of running out of space
available. Increasing the food supply through
expanding available farmland is simply not
going to be an option in the future. This is due to
the fact that arable or land that is capable of
growing crops is quickly disappearing. This can
primarily attribute the effects of climate change
over farming and soil erosion. These
contributing factors over the past 40 years have
led to the loss of one third of all arable land
across the world.
In order to cultivate more food in less
space new approaches of farming will have to be
used. Vertical farming could be good solution to
this problem. Vertical farming is already

receiving some major success from early
adopters and new companies across the world.
Vertical farming is the practice of producing
food on vertically inclined surfaces instead of
farming on single level such as in a field or green
house. Typically, this will happen in vertically
stacked layers that are integrated into common
structures like sky scraper. Shipping containers
or even repurposed ware houses.
In order to make growing crops possible
under these conditions four key components
must be considered –
1234-

The physical layout
The lighting
The growing medium
Sustainability features

1- The physical layout
The primary goal of vertical farming is to
maximize the space available by producing more
food per square meter than your standard farm is
capable and this is why the physical layout of the
farm is so important. Currently most practicing
vertical farms will either grow on normal
horizontal planes that are stacked vertically or
will grow plants on vertical planes stretching
upwards. This allows growers to make greater
use of space they have and produce many times
more the amount of crops than a typical farmer
would with just a single plane land available.
2- The lighting
Secondly and probably the most
important component of vertical farming is the
lighting. Most often vertical farming is
performed in areas where little if any natural
light exists and a necessary light source is
required in order to stimulate the growth of
plants. It should emit the necessary
February, 2021/ Issue-10 /Page |45

electromagnetic
spectrum
required
for
photosynthesis to occur. Incredible advances in
LED light technology have enabled vertical
farms to become what they are today. Expensive
prices for LED lights used in vertical farming has
come down dramatically while the efficiency has
greatly increased. The low amount of heat
emitted from the lights creates perfect
environment to stimulate plant growth. Pink and
purple colour light often seen in vertical farming.
This does look cool is not only there just for
looks this distinctive colour is linked to the
overall operational efficiency of using no more
energy than is required. You may know that the
light emitted from the sun that is white is just a
combination of all different wavelengths. You
may not have heard that although plants need
light to grow, they actually just require a few of
these wavelengths. Studies have shown that the
red and blue light specifically can cause a plant
to grow at its best and by limiting unnecessary
light spectrums further energy efficiency can be
achieved.

can be circulated for the correct composition
throughout the growth of the plant. This method
requires no soil and allows for an incredible
amount of water conservation, as the water other
than what is actually being used by the plant can
be reused over and over again. Additionally, this
method is easy to apply as additional dose of
crops can be added along with the supporting
infrastructure to disperse the nutrient rich water
to the over a vertical farming system.

3- The growing medium

Aquaponics

While all vertical farms come in different
shape and sizes is farm will typically use one of
three soil free system for delivering nutrients to
plants.

Aquaponic farming takes the basic
hydroponic system one step further. It combines
both plants and fish in the same ecosystem. In
this system the fish will be grown indoor ponds
that then produce
nutrient rich waste.
This waste can be fed
to the plants which in
turns filter and purify
this waste water
before it finally
recycled back to
where it all started.
This cycle happens
over and over again

Hydroponics
Hydroponics is
actually the most
common
growing
medium in all of
vertical farming. It
works by submerging
the plant roots into a
nutrient rich water
solution. This solution

Aeroponics
Aeroponics uses very unique method of
farming that involve no soil, sunlight or even
direct water. This method was first pioneered by
NASA in order grow crops in space. It involves
frequently spraying crops with a nutrient based
mist. Although still somewhat rare to find in the
vertical farming world. This method can reduce
water uses by as much as 90%. It has been
proven that plants using this method may intake
more minerals and vitamins making them even
healthier to consume.
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creating a highly productive and balanced
ecosystem. However, it is not often used due to
the additional complexity. Using system like
these indoor vertical farming can truly become a
sustainable system that can greatly increase the
amount of food available for the entire planet.

companies and investors are getting involved
with some amazing results. Vertical farming
could be a major source of plant’s food in the
very near future but in order to come up with
better and new ways to provide food for all
humanity.

4- Sustainability features

Advantages of Vertical Farming

Sustainable features like rain water tanks,
wind turbines and other clean energy alternatives
can be vastly used to increase the yields. Let’s
take lettuce for example, will only yield 3.9 kg
for every square metre of land used, it will also
consume 1000 litre of water throughout the
growing season and to make matter worse the
crop often growing on these traditional farms
generally have to travel somewhere between 150
and 200 km before it arrives at a grocery store.
Contrary to this growing lettuce in vertical farm
yield as much as 120 kg per square metre of land
used and 5 litres of water and often will be much
closer to the final destination. Meaning less CO2
emission as vertical farms can literally be placed
anywhere independent of climbing conditioned
grow crops year-round. Vertical farms are
already sprouting up all over the world and major

1- Crop will be protected from harsh
weather conditions and disturbances like
flood, drought and snow.
2- Use of chemical pesticides will be
eliminated.
3- It enables us to take year-round
production of desired crops.
4- It allows ecosystem to restore.
5- It uses 70 – 95 % less water.
6- It reduces the food miles up to a great
extent.
7- It ensures more control of food safety.
8- Vertical farming creates new employment
opportunities.
9- Animal feed from post-harvest plant
material.
10- Crops could be grown in a very short
period of time than the open field.
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Self-help groups are considered to be one of the most important tools in the
participatory process for women's empowerment. The participation of women in
self-help groups can have an impact on the lifestyle of poor women and empower
them not only as individuals but also as members of family, community and society
as a whole.

Introduction
Women spent their whole life showering
upon others. At many points in life she must
constantly sacrifice her desires. Although gender
equality is the first and foremost human right, it
is very realistic. Empowering women is also an
indispensable tool to promote development and
reduce poverty. Empowered women contribute
to the health and productivity of entire families

families and communities and to better opportunities
for the next generation. It emphasizes the

importance of gender equality as one of the eight
Millennium Development Goals. Status of
Women Describing the social, economic and
psychological condition of a country Jawaharlal
Nehru said, “You can tell the condition of a
nation by looking at the status of its women”.
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One has to believe that the progress of any
country is inevitably linked to the social and
economic plight of women in that particular
country. The 2011 census of India puts the
female population at 586 million, which is 48.4
per cent of the total population. The female
literacy rate in the country is 65.46 per cent. Of
these, 69 per cent are women from rural areas.
Despite the entrepreneurial qualities, women
could not come to light due to her low financial
status. The role of women entrepreneurs needs to
be expanded for the sustainable development of
the country.
Concept of Basic Self –Help Group (SHG)
The origins of the self-help group can be
traced back to the Bangladesh Grameen Bank,
founded in 1976 by Professor Mohammed
Younis. In India, NABARD launched the
scheme on a pilot project basis between 1991-92
and later extended it to all the states. The lack of
institutional credits in rural areas is filling the
void left by the establishment of self-help
groups.
(Monthly review meeting of an SHG)
The Government of India launched the
Swarna Jayanti Gram Swarojgar Yogana
(SGSY) in 1999 to promote self-employment in
rural areas through the formation and expertise
of self-help groups. A self-help group is a group
of people with similar financial backgrounds to
improve their socio-economic status. All selfhelp groups are based on the basic principle of
"helping each other" and “unity is strength”. The
common characteristics of successful self-help
groups are similar interests, flexible, flexible
documentation, collective leadership, mutual
decision making, group solidarity, socioeconomic empowerment, mutual trust and

mutual respect. A self-help group usually
consists of 10-20 members (local women or
men) between the ages of 18 and 40. Each group
member deposits a fixed amount or savings
account opened with a bank or other financial
institution. Savings should be at least Rs.10 / -,
but can be increased depending on the financial
status of the group members. Group members set
a set of rules and make decisions for its sensitive
performance. Members plan group meetings
each week, fortnight or monthly to facilitate the
flow of ideas, thus providing a platform for
effective communication. Group members
continue to pool their savings in a regular
account to stay financially stable. The group can
lend to a member in need at any time. The
interest rate and the repayment period are also
determined by the group members. If the selfhelp group runs successfully for six months, the
self-help group can avail the bank loan facility.
Attendance books, savings registers, loan
register, records of meeting activities to be
maintained. Group member can get skill based
training and start any company with the help of
bank loan. Training is an important part of the
success of any entrepreneurial activity. Training
can give you the skills needed to run a particular
venture and be aware of the impending
challenges. Training can help build confidence
and boost the morale of group members. Selfhelp group members can receive vocational
training from various Govt. agencies such as
State Agricultural University, Krishi Vigyan
Kendra, Dairy Development Department,
Department of Horticulture, ATMA, Department
of Small- Scale Industries, Engineering
institutes, Polytechnics etc. These agencies
conduct various vocational training courses on
agro-based allied occupations, such as
mushroom cultivation, beekeeping, hybrid seed
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production, vermi-composting, food processing
and preservation, detergent and phenyl making,
embroidery, soft toy making and other skills.
Which helps in enhancing income of the
members of self-help groups.
The self-help group serves as a platform for poor
rural women,
 Give voice to their opinions and make
decisions
 Communicate with each other on group
issues
 Share their experiences
 Exchange ideas and raise their voices on
various social issues
 Social Initiate collective action on a wide
range of social, personal and economic
issues.
Progress of SHGs
Self-help can be a powerful vehicle in the
socio-economic transformation of poor people
through mutual aid. The poor can save and do
banking. Poor collective knowledge and peer
pressure are valuable ancillary alternatives.
NABARD has played a key role not only in
promoting SHGs but also in standing behind the
SHG-Bank affiliation program. The total
refinance released by NABARD so far is Rs.
31.3 billion. The performance of self-help
groups is very encouraging. Member repayments
to SHGs are very high and payments are up to
98% on time. Most of the predictions behind the
basic philosophy underlying the formation of
self-help groups seem to have been fulfilled. So
far the poor have shown that they can organize
themselves and do things that promote
prosperity. It also has a tremendous social
impact. It made women more confident.

Conclusion
Self-help groups are considered to be one
of the most important tools in the participatory
process for women's empowerment. The
participation of women in self-help groups can
have an impact on the lifestyle of poor women
and empower them not only as individuals but
also as members of family, community and
society as a whole.
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E-Krishi Kendra is an open access platform for providing Agriculture’s digital services
under a single roof. It’s bring evolution in agriculture with the way of digitalization. It touch the
lives of over millions of farmers, clocking a positive growth year to year. Digital revolution
changing the face of Agriculture. It is seen as an emerging field focusing on the enhancement of
Agriculture and rural development through improve information and communication
processes. The digitalization and the spread of mobile telephony and internet in rural areas
allow farmers and entrepreneurs to gain access to information, services and markets. The
internet, mobile phones, and all the other tools to collect, store, analyses and share information
digitally – have spread quickly. Some specific factors such as Age, literacy and education of the
target group, farm size, gender, motivation, awareness, information sharing influence the use
of the mobile phone and the confidence in the information. E-Krishi Kendra reduce gap by
implementing F2B, B2B and B2C platform for agriculture. Development of nation depends
upon development of agriculture. By making digitalization in agriculture we might increase the
agriculture’s contribution in GDP of nation.
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Introduction

Highlights of E-Krishi Kendra

E-Krishi Kendra is a Agriculture Portal
which is a unified network for farmers,
Agribusiness sector, Agri Bazaar, Agri-Experts
and Students, with innovative frontier of
digitalization for make Digital Indian
Agriculture. It give digital infrastructure for
implementing of Agriculture portal for
Prosperous Indian Agriculture. The provider of
foundation for a online platform of Agriculture’s
digital services with strong focus on eAgriculture, farming e-commerce, e-retailing, eAgro-Trading, e-Marketing, e-Commerce, eLearning, Agro-Industries, Farm-to-Laboratory,
Farm-to-Table. This is expect to this unlock the
potential of Indian Agriculture and strengthen
the functioning of Digital Agriculture. The
Internet and mobile technologies transformed
traditional Agriculture in to Digital Agriculture,
this transformation is accelerating in profound
ways with the use of online Agriculture portal
like 'E-Krishi Kendra'. It has e-commerce
platform with agricultural network which digital
technologies and analytics are revolutionize
agriculture in fundamental way. Portal’s Digital
Agriculture Service help the Agriculture to fulfill
it's potential.

E-Krishi Kendra is an e-commerce
platform for batter tomorrow of Indian
Agriculture.
It has professional and positive approach
to the work in agriculture with digital services.

It is committed to ensuring consistent
services throughout year. It is a podium for
blooming of Agribusiness with e-commerce
platform.
It
offering
Multidisciplinary
agronomic services at one place and an
integrated e-education portal for Agriculture
students. An initiative to conduct longest serving
by integrated distribution services under one roof
and framework for e-trading of agriculture
produces.
Peculiarity of E-Krishi Kendra
E-Krishi Kendra have content generated
by subject matter specialists and provide
solutions tailored to the specific needs of
farmers. Agricultural related news are update on
daily basis, and day to day update of central and
state government schemes. Get success stories
of progressive farmers on a single platform. Agri
experts give guidance on multi-disciplinary
agriculture problems. National and International
Agricultural Exhibition information available at
one click. Through this portal and APP suppliers
and buyers connect digitally and can create new
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business. Actual price discovery of agriculture
produces available at one place and integrated
agri produce distribution service under one roof.
Farmers can create own distribution network.

Timeline (Social Media Corner), Purchase
corner, Government corner, Crop Sell corner,
Solution corner, Training corner and Recent
Event Corner for farmers.

Working Area of E-Krishi Kendra

It offers new ways to connect,
collaborate, conduct business and build bridge
between people. E- Krishi Kendra is a B2B and
B2C online portal which help to grow business.
E-Krishi Kendra provide Pageline (Social Media
Corner) , Sale corner, Crop purchase corner,
Dealer system, Ad corner, Discussion corner and
Recent Event corner for Agri Input sector.

Provide multidisciplinary agronomic
services, information to farmers on a variety of
issue related to farming, commodity market and
government's schemes. Direct Marketing of farm
products. The hub for connecting the farmers to
the Agri-Experts with a steady stream of
information and services improving farming
throughout year. E-Krishi Kendra provide

E-Krishi Kendra is a platform where
farmers connect with buyers, retailers, traders,
corporate, industrial users, exporters, etc for
selling their agricultural produce through Agri
Baazar facility at better and competitive rates. EKrishi Kendra provide Pageline (Social Media
Corner), Farmer Crop (B2C) Corner, B2B
(Buy/Sell) Corner, Commodity Update Corner,
Discussion corner, Placement Corner, Event
Corner for Agri Bazaar.
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Agricultural experts can give agricultural
information, agricultural knowledge and
agricultural problems solutions to farmers
through the portal. E-Krishi Kendra provide Live
Video Corner, Groupline Social Media corner,
Advice Corner, Blog Corner, Discussion corner,
Training Corner, Student Corner for Agri Expert.
An integrated e-education portal for
Agriculture students. Facility of best agriculture
organization connection
for bright future. EKrishi Kendra provide
Studentline
(Social
Media), Study Corner,
Job
Corner,
Blog
Corner,
Discussion
corner,
Training
Corner, Event Corner for Agri Student.
Benefits From E-Krishi Kendra
Delivery of Agri extension service would
ensure that even small and medium sized farmers
get benefits from optimum Agri information.
Flexibility to order Agri input online and get
input products at comparative price. Reap rich
revenue on investments. It reduce delivery time
and transportation cost. Opportunities to manage
business from anywhere in the world, suppliers
and buyers connect digitally, and create new
business. Experts digitally connect with farmers
for provide end to end integrated solutions and
experts extend their knowledge with each other

at one platform. Experts give guidance to
students across the country at one place. It make
Agri-products distribution strengthen by
transparency and barrier-free intra-state and
inter-state trade of Agri commodities. It give
price realization to farmers through reduce gap
between producer’s price and consumers rupee.
It ensure fair and remunerative price to farmers
through price discovery. Improved market links
to help sustain the use of technical
improvements.
Elearning for students
with Agri experts.
Students strengthening
their future with best
Agricultural
organizations.
Input Availability at Finger touch,
Customized Trading of Agri Commodities,
Advisory for all the needs of farmers from
experts, and student asset as the future of Indian
agriculture, which is digital infrastructure to
empower Indian agriculture which is E-Krishi
Kendra.
References
 An Anonymous. An IT revolution in farming retrieved
from
https://www.agriculturetoday.in/An
IT
Revolution
 Bhosage, S. M. (2018). E-Marketing of Agricultural
Products, International Journal of Trend in Scientific
Research and Development (IJTSRD), conference
paper: 70-73.
 www.ekrishikendra.com

February, 2021/ Issue-10 /Page |54
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Farmers have always tried to improve production efficiency to maintain or improve
profitability. Rabbit farming can also be a great source of income and employment in India.
Unemployed and educated young people can create an income and employment opportunities
by raising rabbits commercially. Women can also raise some rabbits with other household
animals or birds to earn some extra income or to fulfill their daily family nutrition demand.

Introduction
Rabbits are relatively a new introduction
for some areas as farm animal in our country.
Rabbits are grown in few parts of country but
some parts of our country are still lacking
knowledge about rabbit farming. However,
rabbit rearing is gaining popularity for meat, fur
skin and wool production besides as pet animal
in our country.

 It can be grow on roughage diet solely without
affecting productive and reproductive
performance. Rabbit cannot compete with
human beings for food grains like goat, pig and
bird.
 Reproductive capacity of rabbits is very high
i.e. rabbit can breed around the year and one
female can produce 30-50 kits (young ones of
rabbit) per year.
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 It can be grown in wide range of climatic
conditions and sometimes resistant to diseases.
 It can be marketed at 90-100 days of age.
 Rabbit meat is wholesome; tasty which is rich
in protein, vitamins and certain minerals and
low in cholesterol.
 It fits very well in integrated farming system.

The objective of proper housing is that it protects
the rabbits from direct sunlight, rain, wind and
various types of predators like dogs and cats etc.
Housing of rabbit depends on the rabbit farm.
The rabbits can be reared in three systems like
Cage system, and Floor system or Deep litter
system.

Scope of Rabbit farming
 Rabbit farming is not only profitable but
enjoyable too. Rabbit farming can also provide
a very valuable additional source of income in
the rural areas. One can grow a rabbit as a pet
and also grow in small land without much
investment.
 Rabbits are a cute and small sized animal. They
are soft and therefore are a good source of
meat. Rabbits are also exported to other
countries by dealers.
 It is a business with low investments and high
profits. There is a high demand for fur obtained
from Angora rabbits in India as well as in
foreign countries due to which it can be a
successful business venture. Rabbit’s meat is
also consumed by a small population in India
which can further add to the income obtained
from fur marketing.

1. Cage System

Breeds of Rabbits
There are numerous breeds available in
the world. Some of them are highly productive.
Some breeds are very suitable for farming in
India according to our weather and climate. Most
productive and suitable rabbit breeds are New
Zealand White, New Zealand Red, White Giant,
Grey Giant, Flemish Giant, Californian, Dutch
and Soviet Chinchilla.
House Management of Rabbits
House management is one of the most
important practice for successful rabbit faming.

In the cage system cages are arranged
inside the shade in single, two or three tier
system but single tier system is widely accepted
for small farm. Cages of does should be of 90 cm
length, 70 cm breadth and 50 cm height. Those
of bucks (Male rabbit) should be of 60 cm length,
60 cm breadth and 45 cm height for bucks. Cages
are made out of wood, bamboo, or welded mesh.
The size of wire mesh should be 1cm x 1cm for
the bottom and 2.5 cm x 2.5 cm for the sides.
From the ground to bottom of the cage should be
75 cm to 90 cm high. The legs of the cages
should be in such a manner that rats and snakes
could not cause nuisance and it is advised to fix
metal guards to the legs.
2. Floor System
It is just like deep litter system of poultry.
The floor space requirement for each rabbit is 4
square feet. In this system, small number (not
more than 30) of rabbits is reared in an enclosure
within the farm house. The floor is made up
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or evening. To get better conception rate the
female may be mated twice on the same day. If
the female does not allow the male the same
procedure can be repeated after 4 days. The
average pregnancy period of rabbit is 30 days.
The nest box is kept in the cage around 20-25th
day of pregnancy with loosened jute wool or
wood shavings.
concrete which prevent rabbit to dig burrows.
Litter materials such as paddy husk, paddy straw
and saw dust are put on the floor up to 4-6 inches.
Male and female rabbits are housed separately.
Rabbits reared in deep litter system are more
susceptible to diseases so cage system is better.
Feeding of Rabbits
Nutritious food must be fed to the farm
rabbits for proper growth and good health.
Grains, legumes and green fodders like Lucerne,
Agathi, Alfalfa, berseem, grass, tender banana,
cane and bamboo leaves, cutup pieces of the
stalks of plants such as maize or banana, roots
such as cassava, yams, carrots and cabbage
leaves can be fed. Some amount of concentrate
feed should also be fed. For 1 Kg body weight of
rabbit, about 40 grams of concentrate food and
40 grams of green fodder are required.

Care of Kits (young ones)
The new born kits are blind and have no
hair on their body. The mother gives milk to
young ones once or twice a day. The nest box
should be removed after 5 weeks of kindling
(birth process). If the bedding becomes wet it
should be replaced by a fresh and clean one.
Weaning should be done at 5th or 6th week after
kindling.
Identification of sex of young rabbits
To determine the sex of the rabbit, use
your forefinger and middle finger to press down
the vent area just in front of the anus. In both the
doe and buck, the area will protrude. The doe
will display a slit or central line running up and
down. Each side of the slit will be banded in
pink. The buck, on the other hand will display
pink tube with a pointed end that resembles a
bullet.

Breeding of Rabbits
For
successful
rabbit
farming,
reproduction of rabbit plays an important role.
Healthy rabbits should be chosen for breeding
with proper age and body weight. The suitable
age for breeding of female rabbits are 6-7
months. Male rabbits at 1 year of age should be
used for breeding purpose. Proper care of
breeding male rabbits as well as that of pregnant
females must be taken. For successful mating the
female rabbit should be taken to the male rabbit
cage. Mating should be done either in morning
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Disease prevention
 Proper ventilation should be provided.
 There should be appropriate space for rabbits.
 Cages, sheds, feeders and water should be
clean daily in order to prevent chances of
diseases.
 The rabbits should not be come in contact
with the feaces.

List of companies which buy and supply
rabbits in India









 If rabbit dies quickly burry in the soil.
 If you suspect disease,
equipment thoroughly.

disinfect

Paradise Rabbit Farm Pvt. Ltd.
Kishan Rabbit Farms
Komal Rabbit Farms
Gowramma Rabbit Farm
Kukke Sri Farm
Sesa Rabbit Farm
Heramba Farms
Chandan Rabbit Farm

all

 Burn the droppings and bedding of sick
animals.
 Isolate sick rabbit and keep in separate cage.
 Treat sick animal accordingly.
 Thoroughly clean nest boxes after every use.
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Micro propagation is a powerful tool, which represents ‘the production of multiple
plantlets from somatic explants of single plant/plants of a single genotype using in vitro culture
of the explants’. Plant tissue culture techniques, in combination with recombinant DNA
technology, are the essential requirements for the development of transgenic plants. However,
culture techniques like anther/pollen/ovule culture, meristem culture can themselves be
utilized for crop improvement or may serve as an aid to conventional plant breeding. In recent
years, isolated microspore culture has developed as a breeding tool and an experimental system
for various genetic manipulations.

The term plant tissue culture should
denote in vitro cultivation of plant cells or tissues
in an unorganized mass, i.e., callus culture. But
in general, this term is applied to in vitro culture
of plant cells, tissues and organs. Another related
term is cell culture, which means in vitro culture
of plant cells, e.g., suspension cultures.

When an organized structure, e.g., roottip, shoot-tip, embryo, etc. is cultured in vitro to
obtain an organized structure, it is called organ
culture. Micropropagation is a powerful tool,
which represents ‘the production of multiple
plantlets from somatic explants of single
plant/plants of a single genotype using in vitro
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culture of the explants’. Plant tissue culture
techniques, in combination with recombinant
DNA technology, are the essential requirements
for the development of transgenic plants.
However, culture techniques like anther/ pollen/
ovule culture, meristem culture can themselves
be utilized for crop improvement or may serve as
an aid to conventional plant breeding. In recent
years, isolated microspore culture has developed
as a breeding tool and an experimental system
for various genetic manipulations.
Embryo culture has many potential uses
ranging from overcoming seed dormancy to
facilitation of inter-specific hybridization. Often
this procedure involves techniques of embryo
rescue and growth in tissue culture media. In
addition, through the use of protoplast fusion and
hybrid embryo rescue, hybridization between
distant taxa/species is possible. Protoplast fusion
technique can be used for the transfer of
cytoplasmic male sterility from one species to
another in a short period of time. Mitochondrial
recombination occurring after protoplast fusion
has been of practical usefulness for the
elimination of unfavorable traits resulting from
nuclear cytoplasmic incompatibility after interspecific hybridization. There are successful
examples of such genome transfers in Brassica,
Cichorium and Lycopersicon. In cabbage, male
sterile cybrids are being utilized by seed
companies in France to produce hybrid seeds on
commercial scale and at competitive rates. Plant
tissue and cell culture are providing useful
methods for germplasm storage either by low
temperature storage of organized tissue, or
cryopreservation of cell or embryo cultures.
Somaclonal variations generated during culture
have been utilized for recovery of variants
showing disease resistance or other desirable
traits.

History of plant tissue culture
The emergence of theory of totipotency
led to the development of different in vitro
techniques.
Totipotency may be defined as ‘the
ability of a single differentiated mature cell to
develop into a complete plant’, preferably via
formation of an embryo. Haberlandt was the first
to culture, in 1902, fully differentiated cells
isolated from leaves of several plant species. He
observed that the cells survived and underwent
enlargement, but they failed to divide. However,
the first successful report of a continuously
growing in vitro culture of a plant organ (tomato
root tip) was that by P.R. White in 1934. At the
same time, Gautheret was able to continuously
grow the cultures from carrot root cambium.
Thus, Gautheret and White independently
reported the establishment of growing cultures of
plant tissues/organs, and they laid the foundation
for further research in this field.
In 1904, Hanning initiated a new line of
research, which has now become the technique
of choice for the rescue of interspecific hybrids.
He cultured nearly mature embryos of some
cruciferous plants and successfully grew them to
maturity. This relatively simple demonstration
paved the way for now well-established and
widely used technique of embryo culture. In
1925, Laibach demonstrated a potent practical
application of embryo culture in the field of plant
breeding. He isolated almost fully developed
embryos from the non-viable virtually
endospermless seeds of an inter-specific cross
(Linum perenne × L. austriacum) and cultured on
a simple nutrient medium, and obtained viable
seedlings.
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In 1957, Skoog and Miller put forth the
concept of hormonal control of organ formation.
They showed that differentiation in the cultured
pith tissue of tobacco depends on the auxin
cytokinin ratio, and by changing this ratio one
could regulate the type of organ, i.e., root and
shoot, differentiation. Maheshwary and Guha in
1964 reported the development of haploid
plantlets from pollen grains by culturing anthers
of Datura. Cocking in 1960 was the first person
to isolate protoplast by using cell wall degrading
enzymes, while Carlson and coworkers produced
the first somatic hybrid in 1972.
Micro-propagation
The General Technique of Micro-propagation
The different techniques of in vitro
culture must solve two basic problems. Firstly,
the cultured cells/organs must be maintained in a
sterile or aseptic condition, i.e., free from
microbes. Secondly, the proliferation and proper
development of the cultured cells/organs must be
ensured by providing the necessary nutrients,
growth regulators and the other growth
conditions. In general, a small piece of the plant
to be cultured (referred to as the ‘explant’) is
removed from a healthy, well-maintained
stock/mother plant. The source of tissue will
vary from species to species, but shoot-tips,
leaves, stems, lateral buds, and flower tissues are
the most commonly used explants. The type of
explant chosen depends mainly on the objective
of the research worker and the species with
which the work is being carried out. In many
cases, the choice of the explants may be critical
to the success of the study, e.g., immature
zygotic embryos for the initiation of
embryogenic callus/suspension cultures.

The selected explant is rinsed with a
dilute detergent (e.g., Tween, Cetrimide, etc.)
solution, followed by surface sterilization using
a suitable chemical treatment, e.g., with 0.1%
mercuric chloride. After this, the explant is
rinsed 4-6 times with sterile distilled water, and
placed in a vessel containing the selected culture
medium; all these operations are carried out
under aseptic conditions. The explant may
undergo shoot proliferation directly by lateral
bud break (if preexisting meristems are present),
or the tissue may undergo a phase of unorganized
growth (i.e., callus formation) prior to shoot
differentiation. The pattern of growth of the
cultures is principally determined by the plant
growth regulators (mainly the types and the
concentrations of auxin and cytokinin)
supplemented in the tissue culture medium.
Most cultures are established and begin to
proliferate within 4 to 12 weeks of culture
initiation, depending mainly on the plant species
and, in some cases, even the particular genotype
of the given species. A shoot proliferating
culture can be subdivided (subcultured) to
produce few to several subcultures each of which
will
continue
shoot
multiplication.
Subculturing is a process in which a part of the
cultured tissue is transferred onto a fresh
medium; this becomes necessary mainly because
of nutrient depletion and medium drying.
Generally, the callus cultures are subcultured
every 3-4 weeks, while suspension cultures are
subcultured every 3-10 days. Estimates of the
rate of multiplication vary and are affected by
many factors, but the production of thousands
and, in some cases, even millions of plants per
year from a single explant is feasible.
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Nutrient Medium
All the nutritional requirements for the
normal growth and of plant cells and tissues are
met by the nutrient or culture medium, which is
often simply referred to as medium. A culture
medium generally contains organic and
inorganic nutrients, certain vitamins, required
growth regulators as per the experiment and
sometimes certain amino acids. Mineral
elements play a vital role in the development of
a plant as many of the elements form a part of
important
biomolecules.
For
example,
magnesium, forms a part of chlorophyll and
nitrogen is a component of amino acids and
nucleic acids. The media contain six
macronutrients (N, P, K, Ca, Mg and S) and six
micronutrients (Fe, Mn, Cu, Zn, B and Mo); the
former are needed in concentration of >0.5 mmol
l–1, while the latter are required at levels lower
than 0.5 mmol l–1. All these elements are added
in the form of their salts (e.g., N as NH4NO3, K
as KI, Ca and Mg as their sulfate salts, etc.). The
iron is added in the form of FeSO4-EDTA; this
increases the availability and stability of the
complex, particularly at the lower pH values. In
addition, vitamins like nicotinic acid, pyridoxine
HCl, thiamine HCl, and m-inositol; folic acid
may also be added in some cases. Since the
concentration of media constituents is very low,
concentrated stock solutions are prepared for
macro elements (except Fe), microelements, FeEDTA, vitamins and separately for each growth
regulator. For preparation of the media, double
distilled water and analytical grade chemicals
should be used. Any stock solution showing
bacterial/fungal contamination or any precipitate
is discarded.
In most of the experiments, sucrose is
used as the carbon and energy source; glucose or

maltose is used rarely. In specific cases,
complexes of undefined composition (e.g. casein
hydrolysate, coconut milk, yeast extract, and
tomato juice, etc.) may be added in the culture
medium. Solidified media provides a substratum
to the growing static tissue. For gelling/
solidification of the medium, agar (a polymer of
sulfated galactose obtained from red algae,
Gelidium) is added to the medium at 8-10 g l–1.
The unique property of agar is that at
temperature above 60ºC it becomes liquid and it
solidifies below 45ºC to form a semi-solid gel.
Gelrite and phytagel serve as a good substitute of
the agar; they are used at a lower concentration
(~0.2%). If there is a problem of browning of
medium due to the phenols secreted by the
cultured cells/ tissues, activated charcoal is
added to the medium. As the stability and
absorption of the ions from the media is affected
by pH, each medium is set to a particular pH;
most of the media are set to a pH around 5.5.
Since there is a remarkable variation in
the nutritional requirement of plant species,
researchers have devised more than hundred
different media. The most utilized media are MS
(Murashige and Skoog) and B5 (Gamborg)
media; both these media were announced in
1962. But some other media like SH medium,
Eriksson’s medium, White’s medium, Nitsch
medium, woody plant medium are also used
according to the nature of the experiment and the
plant species.
Stages in micropropagation
The main objective in micropropagation
is to produce large number of genotypically
identical plants in a relatively short period of
time. Thus the micropropagation may be viewed
scientific extension of traditional method of
cutting; it employs strict aseptic conditions,
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adequate nutrients and a controlled environment.
Initially, Murashige (1974) divided micropropagation into three stages, but later
researchers have divided the whole process into
4/5 stages described below.
Stage I. Establishment of aseptic cultures
This stage consists of selection of the
mother plants (source of the explant), and
harvesting, surface sterilization and inoculation
of the explants. Generally, choice of the explant
depends on the species to be micro propagated,
and the path of micropropagation to be followed.
The season and growth stage of explant may
affect the ease of culture establishment. In most
cases, actively growing plant parts give good
response in culture. In case of tree species, it is
desirable to select about 1 year old branches
growing from as close to the base of the tree as
possible. It may often be necessary to cut off
some old branches from close to the main trunk
to force the growth of such young branches. This
stage primarily requires transfer of explants to
the culture environment contaminant-free state,
followed often by growth initiation. Initially,
several batches need to be cultured, and the
contaminated cultures are discarded. This stage
completes with the aseptic culture establishment
with a fairly large number of explants.
Stage II. Growth and differentiation of shoots
Micropropagation is generally based on
induced multiplication of the axillary meristem
so that each meristem that is either present in the
explant or develops in the culture subsequently
becomes a potential plant. In addition to (a) an
existing apical/axillary meristem, (b) the shoot
buds may arise from de novo regeneration of
adventitious meristems (organogenesis), or (c)

plantlets may be obtained via somatic embryos.
In commercial practice, the four most commonly
used methods of micropropagation are, enhanced
axillary branching (i) in shoot-tip, (ii) nodal
cultures, (iii) regeneration of adventitious shoots,
and (iv) somatic embryogenesis. The propagules
produced in stage II (particularly shoots) are
ordinarily used for repeated cycles of
multiplication, i.e., they are sub-cultured
repeatedly to increase their number. For axillary
shoot proliferation and adventitious shoot
regeneration usually suitable concentration of a
cytokinin (generally BA or Kinetin) is used; in
some cases, a combination of a cytokinin and a
low concentration of an auxin (2,4-D should be
avoided) may be superior to cytokinin alone.
Somatic embryogenesis is generally induced by
a relatively higher concentration of an auxin
(2,4-D is preferred). But once embryogenic
cultures are obtained they are maintained on a
medium containing a relatively low auxin level.
Stage III. Root induction in the shoots
In most commercial operations, the
preferred method in this stage is non-sterile
rooting. Micro-cuttings are harvested (usually
under non-sterile conditions) and stuck in a clean
(but nonsterile) mixture of vermiculite or in a
peat moss plug. If required, the cut ends of shoots
may be treated with a suitable rooting mix or a
suitable concentration of an auxin like IBA or
NAA. These plugs are then placed in mist/fog
chamber or polyhouse. However, in laboratory,
the root induction is achieved in a suitable
culture medium and the rooted explants are then
transferred into pots filled with soilrite. Rooting
stage is very important part of a commercial
multiplication system. On a small scale, shoots
are usually rooted on suitable rooting medium
containing a lower salt concentration than the
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normal tissue culture medium. Some species root
easily in the culture, but for most species a
suitable rooting treatment (usually, a low
concentration of IBA or NAA) is needed.
Sometimes, it may be necessary to allow the
shoots to elongate prior to rooting.
Stage IV. Preparation for growth in natural
environment (hardening)
The shoots/micro-cuttings/plants, derived
in stage III are very small and are not capable of
self-supporting growth in soil. So in this stage
the efforts are made to condition the plantlets, so
that they can grow in external environment and
carry out the photosynthesis. After this the
transfer of plantlets to soil is also very important
step, as any mistake in this critical phase can lead
to significant loss of propagules. Shoots
developed in culture are grown under high
humidity and low light intensity leading to less
cellular wax. This is the reason the tissuecultured plants, lose water rapidly in external
environments. In practice, the rooted plants are
removed from vessels and their agar is washed
thoroughly, now the small plants are transferred
to sterile rooting medium (vermiculite/Peat +
Sand) and are kept in high humidity and less light
for several days.
Then plants are gradually shifted to light,
hardened and transferred to soil. The whole
process is known as hardening or
acclimatization.

multiplication rates of 10 to 1000 per annum. In
some cases, rapid clonal propagation rates of
100,000 to 3,000,000 have been achieved
through multiplication from apical or axially
shoot.
2. Propagation of such species that cannot be
propagated
by
conventional
vegetative
propagation methods can become possible. For
example, oil palm (Elaeis gluneensis) has been
propagated from callus initiated from apical
shoot tissue.
3. Parents of outstanding F1 hybrids can be
multiplied and used for hybrid seed production,
this is particularly useful in such cases where the
parents are difficult to multiply because of selfincompatibility (e.g., cauliflower).
4. The technique permits propagation of highvalue unique lines, e.g., seedless, gynoecious
species, male sterile lines, etc.
5. Tissue cultures are also useful for maintaining
special genotypes used in breeding, this attribute
is particularly important if the performance of
progeny from a cross is not known until several
years later (e.g., forage species like alfalfa or tree
species).
6. In addition, in vitro propagation alone or
together with heat therapy can be used to
produce disease-free plant materials, which is
preferred for international germplasm exchange.
7. Round the year propagation is possible
without environmental effects.
Limitations of in vitro propagation

Applications of Micropropagation
1. Relatively high multiplication rates can be
achieved as compared to the conventional
vegetative propagation procedures. For example,
annual rates of multiplication in bulbs are
generally below 5, whereas, micropropagation
by adventitious shoot formation can give

The cost of production per unit of
propagule can be non-competitive with
conventionally propagated material because of
the elaborate facilities required, and the
maintenance and labour cost. There are many
species for which, shoot multiplication or
regeneration is still difficult or even impossible.
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At the same time, some variation may be
observed in the plants obtained through in vitro
techniques as compared to the original mother
plant. These variations may arise from (a)
epigenetic changes, which are short-lived
(usually only one generation) developmental
abnormalities carried from the in vitro culture
conditions over to the field, e.g. strangely-shaped
leaves or whole plants. But many of the
variations may result from (b) stable genetic
changes, i.e., somaclonal variations, arising
during tissue culture; the frequency of such
variations increases with the culture duration and
is affected by several tissue culture parameters.
These features are very important for ornamental
plants as they are sold directly after Stage IV,
i.e., hardening. In case of perennial species,
mature trees are preferred for cloning because

they have been in the field long enough to prove
their value. But mature trees are often rather
difficult to propagate; in some cases, it may be
possible to overcome this problem by subjecting
the selected trees to appropriate horticultural
manipulations that rejuvenate the plants or
provide such explants that are quite responsive to
tissue culture. Another important area, which
needs to be considered, relates to the in vitro
culture conditions. The available literature on
micropropagation indicates that much attention
is paid to the nutritional requirements of the
cultures, while culture conditions are invariably
the most neglected factor. Thus, in order to
realize the full potential of the system, there is an
urgent need to develop efficient culture
maintenance procedures and techniques for rapid
and reliable monitoring of genetic stability.
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The readily available and low cost items like ash, sand, salt, camphor and plants etc. are
being used by the rural peoples for grains/seeds storage because such practices are not only
user-friendly but also increases shelf life of food grains and seeds.
Introduction
Indigenous Technical Knowledge (ITK)
refers to the unique traditional local knowledge
existing within and developed around the specific
conditions by women and men indigenous to a
particular geographic area.
The use of non-chemical methods for pest
control and crop protection is already gaining
importance in several countries including India.
The integrated pest management strategies
developed and promoted by the Governments is
now based on the use of plants extracts. If an
effort is made towards production of Indigenous

Technical Knowledge (ITK) based products on
cottage scale, it can be an economically viable
option for sustainable development of
ecofriendly pesticides/insecticides.
Importance of indegenious technical
knowledge
 Indigenous knowledge is an integral part of the
development process of local communities.
 Iks provides the foundation for their beliefs
and traditional practices.
 Indigenous knowledge helps to promote
biodiversity conservation.

 Ik learning attitudes and values for a
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sustainable future.
 Ik starting locally: from the “Known” to the
“Unknown”.
 ITKs provide for conservation and efficient
utilization of resources by being eco-friendly,
less capital intensive, cost effective, and
efficient byproduct and waste recycling and
use.

 Most of the ITKs are location – specific, using
locally available materials and are products of
informal research.
 ITKs are found to be socially desirable,
economically affordable, sustainable, and
involves minimum risk to users and widely
believed to conserve resources.
 ITK assures that the end user of specific
development projects are involved in
developing technologies appropriate to their
needs (Warren, 1991).
Management of storage pests by indigenous
technical knowledge
Stored grain pests cause heavy losses to
stored grains and pulses all over the world.
Even though chemical methods of management
of storage pests are highly successful, still
farmers are using traditional methods of
storage. The readily available and low cost
items like ash, sand, salt, camphor and plants
etc. are being used by the rural peoples
for grains/seeds storage because such practices
are not only user-friendly but also increases shelf
life of food grains and seeds.
(1) Sun drying of grains
Sun drying is the common traditional
practice followed by the farmers (92.00%)
before grains and pulses storage. If moisture
content is high, they are dried for longer
duration in sun before storing it.
Scientific rationale
Sun drying destroys existing insect pests

and their different stages. Helps to reduce
spoilage and also enhance the dormancy period
of grains. Optimum grain moisture (10-12%) is
necessary for proper storage of food
grains/seeds.
Target crops
Almost all crops which are stored for
longer periods.
(2) Use of ash
Seeds are filled in earthen pots to its 3/4
volume and rest 1/4 volumes filled by wood or
cow dung ash. If grains are to be stored for a
longer period, then after 6months the grains and
pots are sun-dried and again filled with fresh ash.
Scientific rationale
Ash contains silica which interferes with
insect feeding and also hinders fungal pathogen
multiplication. Ash dust reduces the relative
humidity of the storage condition and also dries
the seed surface. Egg laying and larval
development of the storage pests could be
hampered because ash dust covers the grain
seeds.
Target crops: Pulses
(3) Storage of pulses with common salt
Common table salt at about 200 grams of
salt was mixed manually in one kg of pulse was
followed to store pulses for a period of 6-8
months. 61.33% of the farmers are following this
method.
Scientific rationale
Salt helps in keeping the grain dry by
absorbing the moisture thus avoiding spoilage
and hence aid in safe storage.
Target crops
Red gram, Bengal gram, Black gram,
Green gram and other pulses and legumes.
(4) Turmeric application method
Grains and seeds are mixed with turmeric
powder before storing them in containers or jute
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bags. This treatment provides protection for up
to 6-8 months and is equally safe for
consumption.
Scientific rationale
Surmerones and arturmerone are the
components which act as insect repellent in
turmeric.
Target crops: Pulses and cereals
(5) Use of garlic cloves
Garlic cloves are kept in layers in the
storage bins filled with seeds.
Scientific rationale
Diallyl di-sulphide, diallyl tri-sulphide
and diallyl sulphide are the major compounds
present in Garlic has anti-feedant, bactericidal,
fungicidal, insecticidal, nematicidal and repellent
properties.
Target crops: Pulses, Ragi, Paddy, Maize
(6) Use of Neem/Margosa leaves
Neem/Margosa leaves are collected from
the trees and dried in shade and mixed with
seeds/grains and stored in gunny bags or bins.
Scientific rationale
Neem/Margosa
contains
bitter
principles called meliacins like azardiracin,
nimbin, salannin, meliantriol etc., and acts as
antifeedants and repellant against several pests.
Target crops: Paddy, pulses, Ragi
(7) Use of neem/margosa oil
Neem/Margosa oil is manually applied
on pulses to coat every grain uniformly.
Scientific rationale
Neem/Margosa
oil
has
several
properties like repellence, feeding, and ovipositional deterrence, growth inhabitation etc.
Target crops: Pulses
(8) Use of Camphor
2gram of camphor is placed per 5kg of
grain in the jute gunny bag which can be stored
up to 3months. After 3months again the grains are

sun dried and fresh camphor is kept in the bag.
Camphor evaporates over time when stored. To
prevent this, grains of pepper are placed along
with camphor in the container.
Scientific rationale: Camphor inside the storage
bag repels the pests due to the strong odor
emanated from camphor.
Target crops: Cereals and pulses
(9) Use of dried red chilies
Dried chilies are kept in a container filled
with seeds poring bags.
Scientific rationale: Pungency of dried red
chilies keeps away the pests.
Target crops: Pulses, paddy
(10) Use of Neem/Margosa seed powder
Neem seed powder is mixed at the rate of
1% to the volume of the seed.
Scientific rationale
Neem has several properties like
repellence, feeding and ovipositional deterrence,
growth inhabitation etc.
Target crops: Pulses
(11) Use of Ginger
Rhizome 30 grams of Ginger rhizome
powder is mixed with 1 kg of pulse
Scientific rationale
Presence of alkaloids, anthocyanin,
flavonoids, and tannins in ginger makes ginger
to act as antifeedant and repellent against pests.
Target crops: Pulses
(12) Use of Custard apple seed powder
50 grams of custard apple seed powder
with 1 kg of any of the pulse are mixed to prevent
the attack of the pulse beetle.
Scientific rationale:
Acetogenins present in custard apple
seeds shows insecticidal and vermicidal effects.
Target crops: Pulses

February, 2021/ Issue-10 /Page |68

(13) Use of tulsi/basil seeds
The seeds of Maize are mixed with dried
seeds and leaves of tulsi/ basil (Ocimum
sanctum).
Scientific rationale:
Palmitric acid, linolenic acid, linoleic
acid and stearic acid present in tulsi seeds have
antifeedant and larvicidal effect.
Target crops: Maize
Limitation
 Indigenous technical knowledge may be
cheaper but it takes more time for the
result.

 Since Itk is tested in only one country, there
are chances that it may not work if
environment and other factors change.
Conclusion
Stored grain pests seriously damage food
grains during storage. Several synthetic
pesticides were used, but they have shown
adverse effects on environment .Hence to
replace these chemicals, safer eco-friendly and
farmers friendly methods were evolved. These
methods protect the food grains, do not cause
health hazards apart from being eco-friendly,
cheaper and locally available materials.
Further it requires integration with modern
scientific knowledge to generate a wide range of
new ideas and practices for the betterment of
the mankind.
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Okra is an important Kharif vegetable grown all over the country. It is attacked by a large
number of insect pests throughout the growth period. In this lecture the students will therefore
be taught about the host range, damage symptoms, life cycle and management strategies for
these pests.

Introduction
Okra is an important kharif vegetable
grown all over the country. It is attacked by a
large number of insect pests throughout the
growth period. In this lecture the students will
therefore be taught about the host range, damage
symptoms, life cycle and management strategies
for these pests.
1. Cotton leaf hopper
Common name: Cotton leaf hopper

Scientific name: Amrasca biguttula biguttula
Family: Cicadellidae
Order: Hemiptera
Distribution: Cosmopolitan
Host range: Cotton, okra, eggplant, castor,
cucurbits, hollyhock, potato, sunflower, and
many other Malvaceous plants
Damage:
Both nymphs and adults suck cell sap from the
leaves.
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 Also inject toxic saliva in to plant tissues
 Affected leaves turn yellowish and curl.
 In case of heavy infestation the leaves turn dark
brick red, become brittle and crumble.
Identification
The eggs are pear shaped, elongated and
yellowish white in colour.
Nymphs are whitish pale green, wingless
Adults are wedge shaped, 2-3 mm long, pale
green in colour with a black dot on posterior
portion of each forewing
Adults of winter generation are slightly reddish
in colour.
Life cycle
Nymphal period is 7-21 days
Adult longevity is 5-8 weeks
10-12 overlapping generations in a year
Each female lays 15-30 eggs
Mating takes place 2-16 days after emergence
Oviposition begins 2-7 days after copulation.
Incubation period is 4-10 days.
Salient features
Eggs are laid singly in the tissues of main veins
on the under surface of leaves
There is no true hibernation or diapause but the
adults have the ability to tide over the adverse
climatic conditions.
The pest appears with the onset of cloudy
weather and their population is adversely
affected after heavy monsoon showers.
Other species
Jassids like:
o Empoasca binotata
o Corizus rubicundatus
o Family: Cicadellidae
o Order: Hemiptera

Management
Seed treated with imidacloprid (3g/Kg) gives
protection up to 40-50 days after sowing.
Soil application with carbofuran @ 1.0 kg/ha at
the time of sowing.

Spraying the crop with insecticides like
phosphamidon @ 0.04% or dimethoate (0.03%)
or oxy-demeton methyl (0.025%)
or
imidactoprid (0.0075%).
2. Shoot and fruit borers
Important species:
o Earias vittella
o E. fabia
o E. insulana
Family: Noctuidae
Order: Lepidoptera
Distribution: North Africa, India, Pakistan and
many other countries
Host range: Cotton, okra, sonchal, gulkhaica,
holly hock and other malvaceous plants.

Damage:
Larvae cause the damage
Larvae bore into growing shoots, flower,
flower buds and fruits
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Fruits become distorted and rendered unfit for
consumption.
Identification
Caterpillars are dull green, 20 mm, having tiny
stout bristles and a series of longitudinal black
spots on the body.
The moths are yellow, about 25mm across the
wings.
Life cycle
The moths live for 8-22 days
Lay 200-400 eggs
Eggs hatch in 3-4 days
Caterpillars become full grown in 10-16 days
Six larval stages.
Pupal period is 4-9 days.
During winter the life cycle is prolonged
Several overlapping generations in a year.
Salient features
The pest breeds throughout the year but during
winter only pupae are found hiding in
plant debris
Lay eggs singly on flower buds, brackets and
tender leaves
Pupation takes place either on the plant or on
the ground among fallen leaves
Management:
Neglected okra fruits left in the field should be
collected and destroyed.
Clean cultivation and destruction of alternate
host in the vicinity.
Deep ploughing during summer to expose the
pupae
Grow tolerant varieties like Parkins Long
Green, AE-57, PMS-8, Karnal Special etc.
Avoid over use of nitrogenous fertilizers.
Soil application with carbofuran (1.0 kg/ha)
Need based application of triazophos @ 0.15%
or cypermethrin 0.01% or deltamethrin

0.0028% or fenvalerate 0.01%.
Cotton whitefly, Green house white fly and
Red cotton bug
3. Cotton whitefly
Common name: Cotton whitefly
Scientific name: Bemisia tabaci
Family: Aleyrodidae
Order: Hemiptera
Distribution: Throughout the northern and
western regions of the Indian subcontinent.

Host range: Cotton, okra, cabbage, cauliflower,
sarson, toria, melon, potato, eggplant, tobacco
and some weeds.
Damage:
Nymphs and adults suck the cell sap
Lower the vitality of the plant
They also excrete honey dew on which sooty
mould grows which interferes with the
photosynthesis of the plants
Affected plants give a sickly black appearance.
B. tabaci also transmits a number of viruses
including vein clearing disease of okra
Identification
The eggs are stalked, sub-elliptical and light
yellow at first and turns brown later on
Nymphs on emergence look elliptical
They are sluggish creatures, clustered together
on the underside of the leaves
Their pale bodies make them stand out against
the green background
Life cycle
Incubation period is 3-5 days in AprilSeptember
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Nymphs grow through three stages
Become pupae in 9-14 days during April to
September
Pupal period is 2-8 days
Total life cycle is completed in 14-122 days.
Salient features
The insect breeds throughout the year.
Lay eggs singly on the underside of the leaves
Life cycle is prolonged during winter
Nymphs grow through three stages
Management:
Clean cultivation
Seed treatment with imidacloprid @ 2.5 g/ Kg
Protect nursery by using nylon nets (200 mesh)
Insecticides like phosphamidon @ 0.04% or
dimethoate @ 0.003% or oxy-demeton methyl @
0.025% or imidacloprid @ 0.025%
Parasitoids like Eretmocerus sp and Encarsia
sp. and predator, Chysoperla zastrowi Sillemi.
4. Red cotton bug
Common name: Red cotton bug
Scientific name: Dysdercus koenigii
Family: Pyrrhocoridae
Order: Hemiptera


Distribution: All over the Indian subcontinent.
Host range: Cotton, okra, holly hock, maize,
sorghum, millets, musk melon, hemp, rose and
other malvaceous plants.

Damage:
Both nymphs and adults suck the sap from
fruits and leaves
Devitalize the plants
Feeding deprives the plants of carbohydrates,
free amino acids and proteins
Identification
The eggs are spherical, bright yellow
Young nymphs have flabby abdomens.
Dusky cotton bug and others
5. Dusky cotton bug
Common name: Dusky cotton bug
Scientific name: Oxycarenus laetus
Family: Lygaeidae
Order: Hemiptera

Distribution: All over the Indian subcontinent
Host range: Cotton, okra, hollyhock, and other
malvaceous plants.
Damage:
Nymphs and adults are damaging
Suck the cell sap from leaves and fruits
Reduces the vitality of the plants
Life cycle
Eggs hach in 5-10 days
Nymphal period is30-40 days
7 stages.
Total life cycle is completed in 36-50 days
Salient features
The pest is active throughout the year, but
during winter only adults are found
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During spring cigar shaped eggs are laid on the
leaves of okra or Hibiscus
Eggs initially are whiteish but turns light pink
before hatching
Management:
Same as cotton jassid.
6. Cotton leaf roller
Common name: Cotton leaf roller
Scientific name: Sylepta derogata
Family: Pyralidae
Order: Lepidoptera

Damage:
Newly emerged caterpillars feed on epidermis
of ventral surface of leaves
Roll the leaves and feed within eating away
large proportion of the rolled leaves.
Initially more than one larvae can be found in
one leaf roll
Later on caterpillars disperse and attack more
and more leaves.
Identification
The eggs are round in shape and yellowish
green in colour
Caterpillars are shiny green in colour and more
or less transparent.
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Cassava is a long tuberous starchy root, an essential ingredient in many cuisines. It is
available in two varieties that are sweet and bitter. It is also known asyuca, manioc, mandioca,
casabe, and tapioca. Cassava is a potential source of carbohydrates used to prepare various
foods. Cassava has high medicinal properties; raw cassava, cassava roots and cassava leaves
used for food contain various nutrients and minerals which help us to avoid various health
problems. Cassava flour has potential for multiple applications in the food industry. Cassava is
the most important staple food after maize and contributes to food security. People prepare and
eat cassava in various ways in different parts of the world, with baking and boiling being the
most common methods. Various food products can be prepared by incorporating cassava in
food that are: cassava cake, chips, kheer, pudding, sauce, fries, bread, sweeteners etc. Cassava
is helpful in various health related problems such as lowering blood pressure, losing weight,
prevents cancer, helps in overcoming headaches, treats diarrhoea, good for eye sight, treating
rheumatic disease, healing wound, develops appetite, strengthen immunity, helps to fight with
kwashiorkor and so on. Thus we can say that cassava has many medicinal properties and proven
to be good for human health.
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Introduction
Cassava is a long tuberous starchy root
that is an essential ingredient in many Latin
American and Caribbean cuisines. It is eaten
mashed, added to stews, and used to make bread
and chips.

Cassava (Manihot esculenta Crantz) is
one of the most important calorie-producing
crops in the tropics. It is efficient in carbohydrate
production, adapted to a wide range of
environments and tolerant to drought and acid
soils.
History

Cassava (Manihot esculenta crantz) is one
of the most important food crops grown in the
tropics having a significant source of calories for
more than 500 million people world-wide.

There are two varieties of cassava—sweet
and bitter. Both contain prussic acid
(hydrocyanic acid), which can cause cyanide
poisoning; therefore, cassava can never be eaten
raw. Cooking or pressing the root thoroughly
removes the poison.

Wild populations of M. esculenta
subspecies flabellifolia, shown to be the
progenitor of domesticated cassava, are centered
in west-central Brazil, where it was likely first
domesticated no more than 10,000 years BP.
There is a legend that Cassava was
introduced in 1880-1885 C.E. to the South Indian
state of Kerala by the King of Travancore,
Vishakham Thirunal Maharaja, after a great
famine hit the kingdom, as a substitute for rice.
However, there are documented cases of cassava
cultivation in parts of the state even before the
time of Vishakham Thirunal Maharaja. Cassava
is called kappa or maricheeni in Malayalam. It is
also referred to as tapioca in Indian English
usage.

Cassava has brown, fibrous skin and a
snowy white interior flesh. It is about 2 inches
wide and 8 inches long. Cassava is also known
as yuca, manioc, mandioca, casabe, and tapioca.
While sometimes mistakenly spelled yucca, the
yucca is a separate, ornamental plant.
The production of cassava for human
consumption has been estimated to be 65% of
cassava products, while 25% is for industrial use,
mostly as starch (6%) or animal feed (19%) and
10% lost as waste.

The cultivation and consumption of
cassava was nonetheless continued in both
Portuguese and Spanish America. Mass
production of cassava bread became the first
Cuban industry established by the Spanish.
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Production of Cassava

Nutritional Composition of Cassava

Global production of cassava root was
278 million tonnes, with Nigeria as the world's
largest producer, having 21% of the world total
in the year 2018. Other major growers were
Thailand and Democratic Republic of the Congo.

Cassava has high medicinal properties;
besides cassava roots used for food contain
various nutrients and minerals which help us to
avoid various health problems. Nutrients found
in cassava per 100 grams:

Table 1: Cassava production – 2018
Country
Production
(millions of
Tonnes)
59.5
Nigeria
31.7
Thailand
30.0
Democratic Republic
of the Congo
17.6
Brazil
16.1
Indonesia
278
World

Table 2: Proximate Composition of Cassava
per 100 g

Source: FAOSTAT of the United Nations

Cassava is one of the most droughttolerant crops and it can be successfully grown
on marginal soils, and gives reasonable yields
where many other crops do not grow well.
Cassava is well adapted within latitudes 30°
north and south of the equator, at elevations
between sea level and 2,000 m (7,000 ft.) above
sea level, in equatorial temperatures, with
rainfalls from 50 to 5,000 mm (2 to 200 in)
annually, and to poor soils with a pH ranging
from acidic to alkaline. These conditions are
common in certain parts of Africa and South
America.
Cassava is a highly productive crop when
considering food calories produced per unit land
area per day (250,000 cal/hectare/day, as
compared with 156,000 for rice, 110,000 for
wheat and 200,000 for maize).

Proximate
Composition

Raw
Cassava

Cassava
Roots

Cassava
Leaves

Energy (Kcal)

160

110-149

91

Energy (KJ)

667

526-611

209-251

Moisture (g)

59.68

45.9-85.3

64.8-88.6

Dry weight (g)

40.32

29.8-39.3

19-28.3

Protein (g)

1.36

0.3-3.5

1.0-10.0

Lipid (g)

0.28

0.03-0.5

0.2-2.9

Carbohydrate
s (g)

38.06

25.3-35.7

7-18.3

Dietary Fiber
(g)

1.8

0.1-3.7

0.5-10.0

Ash (g)

0.62

0.4-1.7

0.7-4.5

Table 3: Vitamins present in cassava/100 g
Vitamins
Thiamin
(mg)
Riboflavin
(mg)
Niacin
(mg)
Ascorbic
Acid (mg)
Vitamin A
(μg)

Raw
Cassava

Cassava
Roots

Cassava
Leaves

0.087

0.03-0.28

0.06-0.31

0.048

0.03-0.06

0.21-0.74

0.854

0.6-1.09

1.3-2.8

20.6

14.9-50

60-370

-

5.0-35.0

8300-11800
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Table 4: Minerals present in cassava/100 g
Minerals
Calcium
(mg)
Phosphorus
(mg)
Ca/P
Iron (mg)
Potassium
(%)
Magnesium
(%)
Copper
(ppm)
Zinc (ppm)
Sodium
(ppm)
Manganese
(ppm)

Raw
Cassava
16

Cassava
Roots
19-176

Cassava
Leaves
34-708

27

6-152

27-211

0.6
0.27
-

1.6-5.48
0.3-14.0
0.25

2.5
0.4-8.3
0.35

-

0.03

0.12

-

2.0

3.0

-

14.0
76.0

71.0
51.0

-

3.0

72.0

Uses of cassava
Cassava flour has potential for multiple
applications in the food industry. To develop
cassava varieties for targeted household and
industrial uses, it is necessary to evaluate the
varietal and environmental variations in fresh
root
yield,
cyanide
potential
and
physicochemical properties.
Cassava is a rich, affordable source
of carbohydrates. It can provide more calories
per acre of the crop than other cereals, which
makes it a very useful crop in the developing
world.

Food products that can be made by
incorporating cassava
Many products can be prepared by
incorporating cassava those are available in the
market such as:
 You can fry its chips in coconut oil and use it
as a snack.
 Sago is made from cassava, so you can
consume it by making kheer or khichdi.
 At the same time, you can also use it by
crushing it and making it pudding.
 Cassava-made cookies.
 Cassava bread soaked in coconut milk
 Cassava cake
 Cassava in coconut sauce
 Bread made from cassava flour
 Many types of dishes can also be prepared by
boiling it like a potato.
 Yuca con mojo, a Cuban dish that combines
cassava with a sauce comprising citrus juices,
garlic, onion, cilantro, cumin, and oregano.
 Many products related to baking are more
popular in American and European countries.
In addition to eating cassava, people also use
it for:
 Starch-based sweeteners
 Hydrogenated sweeteners
 Ethanol
 Organic acids
 Monosodium glutamate (MSG) and Lysine
Beneficial Properties

People prepare and eat cassava in various
ways in different parts of the world, with baking
and boiling being the most common methods. In
some places, people ferment cassava before
using it.

 Cassava is a medicinal plant which has
calories, protein, fat, iron, carbohydrates,
vitamins and other minerals in its roots.
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 Its leaves also contain good amount of
calcium, iron, fat, protein. Cassava can help us
get physical and mental health benefits due to
the presence of these nutrients.
 Along with health benefits, cassava can
protect us from skin problems and hair
problems.
 Cassava is a natural way to reduce and control
weight.
 Cassava contains very small amounts of
calories and fat, as well as a good amount of
fiber. Due to which they can contribute
effectively as weight loss foods. Consumption
of fiber reduces appetite.
Aiding Cassava in Resolving Various Health
Problems
 Effective in Removing Digestive Problems:
Due to the high amount of insoluble fiber
present in cassava. Cassava is helpful in
keeping the digestive system healthy.
 Helpful in Lowering Blood Pressure:
Consumption of cassava floor can be beneficial
for a patient with high blood pressure. It
contains fiber and potassium which helps in
improving blood circulation.
 Helpful for Pregnant Women: Vitamin C and
folate are especially needed in this stage, it is
present in cassava.
 In addition, cassava also contains thiamine
riboflavin and niacin etc.
 Good for healthy eyes because it contains good
amount of Vitamin 'A'.
 Helps You Lose Weight
 Helps in Overcoming Headaches
 Prevents Cancer
 Treats Diarrhoea
 Cure Fever
 Help Treat Rheumatic Diseases

 Heal Wounds
 Aids in strengthening muscles.
 Clear up Worms
 Develops Appetite
 Help Fight Kwashiorkor
 Strengthens Immunity
 Boosts Energy and Improves Brain Function
 Beneficial For Nerve Health
 Helps keep skin moist.
 Useful in the prevention of skin problems.
 To solve hair problems.
Conclusion
The nutritional value of cassava is
important because they are the main part of the
plant consumed in developing countries. The
roots and leaves, which constitute 50% and 6%
of the mature cassava plant, respectively, are the
nutritionally valuable parts of cassava. Cassava
root is an energy-dense food. In this regard,
cassava shows very efficient carbohydrate
production per hectare. It produces about 250000
calories/hectare/d, which ranks it before maize,
rice, sorghum, and wheat. Today, more than 80
countries throughout the tropics grow cassava,
and it is a primary component of the diet of more
than 800 million people around the world. It is
popular because it is a hardy crop that is resistant
to drought and does not require much fertilizer,
although it is vulnerable to bacterial and viral
diseases.
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Entomopathogens are considered to be one of the important potential candidates as there
are several advantages of using these pathogens in rational pest management. Most of the
pathogens are host specific and less toxic to other beneficial arthropods and higher vertebrates
and moreover these micro insecticides are ecofriendly too
Number of agriculture pests can be estimated
about 67000 which includes plant pathogens,
weeds, arthropods, molluscs and small number
of vertebrates and a significant constraint on
agriculture
production,
responsible
for
significant loss of potential global crop yields.
The losses occur due to higher agronomic and
other pest management activities not also
causing reduction of profit of farmers but also
reduce the ecological sustainability and
secondary pest outbreak and this suggest that

improvements of pest management activity in a
significant way forward for improving yields and
access to food. Farmers are under immense
pressure to reduce the application of chemical
pesticides without sacrificing yields, but at the
same time the control of pests is becoming
increasingly difficult due to pesticide resistance
and the decreasing activity of the products. In
this scenario there is urgent need for a reliable
sustainable way out for mitigation of pest
problem and microbial agents such as
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entomopathogenic fungi, bacteria, virus,
protozoa, nematodes and rickettsia plays an
important role in the insect pest management.
Some entomopathogens are mass-produced in
vitro (bacteria, fungi, nematodes) of in vivo
(nematode and virus) and can be sold
commercially. By using the entomopathogens as
biopesticides in pest management is called
microbial control, which can be a part of
integrated pest management. Now a days various
companies have developed their microbial
formulation that can be applied in the field
effectively against the major as well as minor
pests of the crop.
1. Various
species
efficacy
towards
the important pests
complex.
2. Good alternative of
insecticides.
3. Safe towards the
users.
4. It kills insect pest
within 3-4 days.
Entomopathogenic Bacteria
The majority of bacterial pathogens of
insect occur in the family Bacillaceae,
Pseudomonadaceae,
Enterobacteriaceae,
Streptococcaceae. Majority of the bacteria are
weak pathogens that infest insects subject to
environmental stress, but some of them are
highly virulent.
Genus bacillaceae was gave the highest
importance due to its species specific and used
against several insect order including
Lepidoptera, Coleoptera and Diptera. Bt variety
are target specific and different variety is used
for managing different insect. Cry gene (delta
endotoxin) is mainly responsible for lethal nature

of bacteria. Besides, Bacillus popillae Dutky
causes milky disease in Japanese beetle larvae.
General Symptoms:
i)
ii)
iii)

Larvae becomes inactive, stop feeding
Head capsule become large compared
to body size
Larvae become flaccid, body contents
turn
brownish-black
as
they
decompose dies and die usually within
week.

Mode of action
The gene that code for delta endotoxins
can be transfer to produce
genetically modified crop
through
genetic
engineering. In this era of
organic farming they can
be used in rotation or in
combination
with
synthetic
insecticides
which can be used for
sustainable
crop
management. At present
over 40 Bt products available for the control of
insect-pests accounting for 1% of the global
insecticide market.
Entomopathogenic Fungi
Among entomopathogenic fungi, most of
the taxonomic groups contain entomopathogenic
genera, such as Metarhizium, Beauveria,
Verticillium, Entomophthora and Neozygites.
Entomopathogenic fungi reproduce sexually in
soil and asexually in insect hosts, in its asexual
form it produces spores known as conidia which
are wind dispersed. One advantage of using
entomopathogenic fungi is that insect pest does
not need necessarily to feed on the fungal spores.
It may enter into the body through integument.
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General Symptom:

Entomopathogenic Nematodes

i) Infected insect stop feeding and becomes
lethargic.
ii) They may appeared as whitish or greenish
and they appeared hard when pressed.

Entomopathogenic nematodes are soilinhabiting, lethal insect parasitoids, live inside
the body of the host.

Mode of Action

EPN have been applied most successfully in
habitats that provide protection from
environmental extremes, especially in soil, their
natural habitat, and in cryptic habitat. They kill
the host within 24 to 48 hours of infection.
General symptom

Fungal attack and its dissemination

In general, entomopathogenic fungi are
compatible with most parasitoids and predators
like Verticillium lecanii against whitefly, aphid,
thrips BPH scale insect, mealy bugs and other
sucking insects while Metarrhizium anisopliae is
used for controlling rhinoceros beetle, groundnut
cut worm., rice BPH, DBM, top shoot borer and
internode borer of sugarcane. The member of
Tetranychids which are not able to be controlled
by Bt, are managed successfully using EPF such
as Hirsutella sp. EPF have comparative
advantage of having a multiple site of action
(Khachatourians, 1991) which further minimizes
the chances of resistance development in insect
pest.

i) EPN juvelile parasitize their hosts insect via
the spiracles, mouth, anus or in some other
integumental opening via cuticle and then
reach to heamocoel, then they introduced the
symbiotic bacteria which multiplies their
number inside the bacteria and causes
septicaemia, often within 48 hours.
ii) The insect cadaver becomes red if the insects
are killed by heterorhabditids and brown or
tan if killed by sternematids.
iii) The bacteria break down the insect body,
which provides food for the nematodes.
iv) After the insect has died, the juvenile
nematodes develop to adults and reproduced
further.
Mode of Action

The most commonly studied genera are
those that are useful in the biological control of
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insect pest are Steinernematidae and
Heterorhabditidae.
Grewal et. al., 1997 showed that S.
carpocapsae and S. riobrave can be effective as
chemical nematicides in suppression of root
knot, sting and ring nematode. Various
formulations of EPN have been prepared
commercially till now and used against various
soil and foliar insect pest. Novel EPN have shelf
life extended up to 12 months. The product (Pusa
Nemagel) has an extended shelf life and effective
against, termites, white grubs, and many
lepidopterans. Interestingly, S. thermophilum
have been developed for the first time to have
pathogenicity to lepidopteran eggs (Kaliya et.
al., 2014).
Entomopathogenic Virus
Entomopathogenic viruses as control
agents has gained more attention as they are
species specific. Species in the family
Baculoviridae
represents
DNA
viruses
establishing pathogenic relationships with
invertebrates and showing potential in biological
control agent. NPVs of Amsacta albistriga and
A. moorei are used on groundnut for controlling
the red hairy caterpillar. Ha-NPV is used for
controlling Helicoverpa armigera on chickpea
and groundnut. Sl- NPV against Spodoptera
litura and GV of Chilo infuscatellus against
shoot borer on sugarcane. These baculoviruses
may kill the host within 4-7 days under
favourable environment and may take 3 weeks in
the absence of favourable conditions.

General Symptoms
i)

Virus infected larvae have a characteristic
shiny-oily appearance and stop feeding.
ii) They climb to the top of the plant canopy,
become limp and hang from the upper leaves
or stems, hence this symptom is called
“caterpillar wilt” or “tree top disease”.
iii) NPV infected larvae may initially turn white
and latter turn to darkish in nature.
Mode of Action

Conclusion
At present research in this area is gaining
more importance and entomopathogens are
considered to be one of the important potential
candidates as there are several advantages of
using these pathogens in rational pest
management. Most of the pathogens are host
specific and less toxic to other beneficial
arthropods and higher vertebrates and moreover
these micro insecticides are ecofriendly too.
Survey work should be undertaken in different
geographical locations to collect and identify
virulent pathogens and the use of target specific
entomopathogens has to be popularized.
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The pomegranate is a common table fruit and very much liked for its refreshing juice,
which has a high medicinal value. The fruits are also recommended for boosting the immunity
of body against Covid-19.
Introduction
The pomegranate is a common table fruit
and very much liked for its refreshing juice,
which has a high medicinal value. The fruits are
also recommended for boosting the immunity of
body against Covid-19. The fruit is native of
Iran, where it was first cultivated in about
2000B.C. The hardy nature, low maintenance
cost, high yield, better keeping quality and
survival without irrigation make pomegranate
cultivation a paying proposition. India ranks first
with respect to pomegranate area and production
in the world. In India pomegranate is cultivated

on 1.12 lakh hectares area accounting for 1.7%
of the area under fruits.
Importance and Uses
Pomegranate considered as highly
nutritious fruit. The edible portion in the fruit is
68%. It contains moisture 78%, protein 1.6%,
carbohydrate 14.5%, calcium 100mg/100gm,
phosphorus 70mg/100gm, iron 0.3mg/100gm,
Vit.B2 0.10mg/100gm and vit.C 16mg/100gm.
The fruits mainly used for dessert purposes. The
fresh fruit is of exquisite quality while it
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proceeds product like bottled juice, syrup and
jelly are highly appreciated. The juice considered
as useful for patient suffering from leprosy.

7. Bassein Seedless
8. Bassein Seedless
Propagation

Climate
Pomegranate is a subtropical fruit. It can
adopt itself to a wide range of climatic conditions
and can grow up to 1800 m above sea level. The
fruit tree grows best in semi-arid climate where
cool winter and hot and dry summer prevail. The
tree requires hot and dry climate during the
period of fruit development and ripening. The
optimum temperature for fruit development is 38
0
C. The tree cannot produce sweet fruits unless
the temperature is high for a suffering long
period. Under humid conditions, the sweetness
of fruit is adversely affected. Therefore, it is
considered that pomegranate is a hardy fruit and
can thrive well under drought conditions, though
yield is low. In areas of low temperature, the tree
behaves as deciduous and shed its leaves during
winter months.

Pomegranate is commercially propagated
by Hard Wood Cutting. Mature wood is used
for making the cuttings and these are 8 to 10 cm
long. The cuttings are planted in nursery field in
such a way that not more than one-third of the
cutting is exposed. The best time of making of
cutting is Dec-Jan when the plants shed leaves.
For getting high percentage of rooting dip
cuttings in 100 ppm IBA for 24 hours before
planting in nursery bed.

Soil
It can be grown on diverse types of soil.
The pomegranate is not very particular about its
soil requirement. The deep loamy or alluvial
soils are idea for its cultivation. It can tolerate
soils which are slightly alkaline. It can thrive
well on comparatively poor soils where other
fruits fail to grow. It is rated as salt-hardy fruit
plant.
Varieties
1. Ganesh (GBG No.1 Ganesh is a seedling
selection of Alandi by Dr. G.S.Cheema at Pune.
2. Alandi & Kandhari. Hard seeded var.
3. Jalore Seedless: soft seeded var. of Rajasthan.
4. Dholka: It is important var. of Gujrat.
5. Mridula or Arkta:
6. Muskat

Planting Operation
 The plants are planted at the distance of 6x6 m
apart in square system and it will be
accommodate 275 plants/ha.
 The cultivar Ganesh can be planted at the
distance of 3x3 m and Kandhari at 4x4 m apart.
 The best time of planting pomegranate in
Northern India is dormant period i.e. January
to mid-February and in south India during
Monsoon season.
Flowering and fruiting
In Western India, three flowering season
i.e. Ambe bahar (January-February), Mrig bahar
(June-July), Hasth bahar (October) have been
reported. Ambe bahar is most commonly
favoured by the grower because of high yield
consequent to profuse flowering. Hasth bahar
mainly preferred in arid-regions. In Punjab, only
one flowering season is observed from April to
June. In Bihar, twice flowering occurs, once
during feb-march and again during July-August.
Under Delhi condition Dholka, Kandhari,
Muskat, Patiala flowered only once in a year
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while Ganesh and Japanese Dwarf flowered
twice.
Irrigation
The plants may be individually watered
daily or a week after planting. In Northern India
where planting is done during the spring, regular
watering may be given every 7-10 days till the
start of monsoon.

(2) Single-stemmed tree: The single stem up to
30 cm is left by removing all the side shoots at
the time planting. The main stem is headed back
at a height of about 1 m result in the formation of
branches. 4 or 5 well distributed branches on all
sides above 60-70 cm from the ground level are
allowed to grow. In the 3rd year of planting one
can maintain desired shape of the pomegranate.

Intercropping
Intercropping in pomegranate orchard is
highly desirable because it takes about 6-7 years
to come to commercial bearing. Cabbage,
cauliflower, tomato, cucurbits, papaya can be
grown as intercrop with main crop.
Manuring and Fertilization
In Northern India, farmyard manure is
applied during December. Nitrogen should be
given in two split doses, first half should be
added in February and other half in April. The
one year old tree should be manured with about
5-6 kg FYM and 625g N, 250g P2O5, & 250g
K2O per plant for 4year tree.

Multi stemmed training

Training and Pruning
Training
Pomegranate may be trained as multistemmed tree or single stemmed tree.
(1) Multi-stemmed tree: In this method 3-4
stems are left at hill and remaining shoots are
removed, this will give a bush from look to the
resultant tree. In Maharashtra, the growers prefer
multi-stem training by retaining all stems. But
yield has not been found to be affected by
number of stems per plant.

Single stemmed training

Single stemmed tree has tendency to produce
less number of shoots.
Harvesting and Yield
Pomegranate is a non-climacteric fruit. Its
fruits become ready for harvesting in 5-7 months
after the appearance of blossoms. Mature fruits
become slightly yellowish and further pink to
red. On tapping, the fruits give metallic sound
and when pressed they give a ‘Crunch’ sound.
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The average yield of well managed plantation
may be as much as 200-250 fruits/tree.
Plant Protection
Bacterial blight, Anthracnose is the major
disease in pomegranate. Anthracnose cause more
losses during storage of the fruit. Anar Butterfly
is common insect of pomegranate tree which
cause severe damage before harvesting. Anar
Butterfly can be controlled by pre-harvest fruit
bagging with polyethylene bag during marchApril when fruit attained 3-4cm dia. of the size.
Fruit cracking is a serious problem of
pomegranate. The malady is thought to be due to
boron deficiency in young fruits while in
developed fruits it may be caused due to
variations in soil moisture content and
atmospheric humidity. It can be controlled by
Spray of borax 0.6%.
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As clinical trials prove successful and the understanding of Cannabis’s efficacy and safety
as a modern medicine spreads, patients can look forward to a steady flow of new Cannabis
medicines providing effective relief from a growing number of indications.

Introduction
Cannabis is the botanical name of a genus
of flowering plants in the Cannabaceae family.
There are over 150 species and 11 genera
included in the family.Three species may be
recognized: Cannabis sativa, Cannabis indica,
and Cannabis ruderalis.
Common name: Marijuana, Hashish, Hemp,
Ganja, Bhang, Charas.

Cannabis species
All taxonomists recognize the species
Cannabis sativa, Small and Cronquist
subdivided C. sativa into two subspecies, each
with two varieties based largely on cannabinoid
content and traditional usage. Schultes et
al.divided Cannabis into three separate species:
C. sativa, C. indica, and C. ruderalis. Several
other researchers do not preserve C. ruderalis,
but recognize both C. sativa and C. indica.
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Cannabis sativa
Cannabis sativa probably originated in
Asia, relatively close to equator. It is now
cultivated in most part of globe. When grown
outdoor, some Cannabis sativa plants can attain
a height of 20 feet. Cannabis sativa plants
cultivated to produce marijuana, generally
higher in THC than indica plants. Cannabis
sativa plants need more light and take more time
to mature than indica plants. They are better
suited to grow outdoor.
Cannabis indica
Cannabis indica is originated in Asia
further from equator than C. sativa. It is now
cultivated in most part of the globe. For centuries
in Asia. especially areas that surrounded the
Himalayas, C. indica has been cultivated by
human to produce hashish. When allow to grow
freely, an indica plant seldom exceeds 7 feet/ 2
meters in height. Cannabis indica plants take less
time to mature and need less than sativa plants.
Cannabis ruderalis
Cannabis ruderalis was first described by
Russian botanist D. E. Janishchewsky in 1924.
Cannabis ruderalis is smaller than other species
of cannabis. Cannabis ruderalis rarely grows
over than 2 feet in height. Plant have thin slightly
fibrous stems with little branching. Foliage is
typically open with large leave. Cannabis
geneticist today refers to this feature as “autoflowering plants”. It has less THC in its resin
compare to other Cannabis species. However, it
is often high in cannabidol (CBD).
Distribution
It is originated in Central to south Asia
and it has been spread all around the world;
India, America, china, Afghanistan, Africa,
Canada etc.

In India: Disturbed lands such as active and
disused farm fields, roadsides, railways, trails,
trash piles, and exposed riverbanks are ideal
habitats for wild and feral Cannabis because they
provide open niches exposed to adequate
sunlight. It grows in barren lands such as disused
farm fields, roadsides, railways, and exposed
riverbanks.
Medicinal uses
Alzheimer’s, Parkinson’s disease, cancer,
epilepsy, nausea, pain, reduce inflammation,
improve appetites etc.
Traditional uses
Cannabis is among the very oldest of
economic plants providing humans with fiber for
spinning, weaving cloth, and making paper; seed
for human foods and animal feeds; and aromatic
resin containing compounds of recreational and
medicinal value.
1. Seeds: Hemp oil, Protein, Amino acid,
Unsaturated fat (omega 3 fatty acid),
carbohydrate, Minerals and Vitamins etc.
2. Leaves: Lassi or Thandie, pakaudi,
recreational, religious use etc.
3. Stem: Making paper, Industrial fibers, bags,
cloths, shows, rope etc.
Cannabinoids
Tetrahydrocannabinol (THC): THC is the
main psychoactive compound in cannabis plants.
Its responsible for “high” or state of euphorbia
associated with cannabis use. Levels of THC
have been increasing as grower try to create
hybrids with a greater concentration of the
compound.
Cannabidol (CBD): CBD is non psychoactive.
It does not cause “high”. However, it may
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produce many physical benefits such as reducing
pain and nausea, preventing siezures and easing
migraine.
Cannabinol (CBN): Cannabinol is use to ease
symptoms and side effects of neurological
conditions, including epilepsy, seizures etc.
Tetrahydrocannabinol acid (THCA):
Tetrahydro cannabinol acid is similar to
THC, but it does not cause any psychoactive
effects. Its potential benefits include reducing
inflammation from arthritis and auto immune
desiese.it may also reduce symptom of
neurological condition like Parkinson’s disease.
Cannabigerol (CBG): Cannabigerol is thought
to help reduce anxiety and symptoms of
obsessive-compulsive disorder, post-traumatic
stress disorder and depression.
Terpenes
Terpene are another naturally occurring
compound in the Cannabis plants. The terpene
presents directly affect the plant’s smell.
Bisabolol: With notes of Camomile and tea tree
oil, the terpene bisabolo is thought to reduce
inflammation and irritation.
Caryophyllene: The peppery, spicy molecule
may reduce anxiety ease symptoms of
depression and improve ulcers.
Linalool: Linalool is said to help improve
relaxation and boost mood with its floral notes.
Myrcene: The most common terpene, this
earthy, herbal molecule may help reduce anxiety
and insomnia so you can sleep better.
Ocimene: This terpene produces notes of basil,
mango and Parsley. Its primary effect may

includeeasing congestion and warding off virus
and bacteria.
Terpinolene: Cannabis with this compound may
smell like apples, cumin, and conifers. It may
have sedative, antibacterial and antifungal
properties.
Limonene: bright, zippy citrus notes come from
this terpene. It said to improve mood and reduce
stress.
Humulene: This terpene is deeply earthy and
woody, likes hops or cloves. Cannabis strains
with molecule may reduce inflammation.
Eucalyptol: with notes of eucalyptol and tea tree
oils, this molecule is refreshing and invigorating.
It may also reduce and fight bacteria.
Biosynthesis of Cannabinoids: Cannabis plants
produce a unique family of terpeno-phenolic
compounds called cannabinoids and 545
compounds have been identified so far in
Cannabis among which there are 104
cannabinoids. The two cannabinoids abundantly
found are non-psychoactive cannabidol (CBD)
and
psychoactive
Δ9tetrahydrocannabinol
(THC). Non drug plants produce relatively low
THC level and high CBD, while drug plants
produce high THC level and low CBD.The
biosynthesis of cannabinoid compounds is
unique toCannabis, and cultivars with specific
chemical profiles are being developed for
diverse industrial and pharmaceutical uses. It is
not surprising that cannabinoids are produced
along with terpenoid compounds. Terpenes
comprise a large group of compounds
synthesized from C10 isoprenesubunits.
Monoterpenes (C10) and sesquiterpenes (C15)
are the classes most commonly found in
Cannabis. Terpenoids are the primary aromatic
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constituents of Cannabis resin, although they
constitute only a small percentage of organic
solvent
extracts.
Cannabinoids
are
terpenophenolic compounds chemically related
to the terpenoid compounds as the ring structure
is derived from a geranyl pyrophosphate C10
terpenoid subunit. Cannabinoids make up a large
portion of the resin and can make up as much as
30% by weight of dried flowering tops.
Cannabinoids are not significantly present in
extracts prepared by steam distillation
Medical Cannabis research
Cannabis available to the medical user
comes in two commonly available types.
Marijuana (domestically produced or imported
Cannabis flowers) is nearly always grown from
high-THC varieties (up to 30% dry weight in
trimmed female flowers) and contains very little
CBD. Very high THC with negligible CBD
profiles of modern sinsemilla varieties result
from marijuana growers sampling single plants
and making seed selections from vigorous
individuals with high levels of psycho activity.
Unique individuals may also be vegetatively
propagated, thereby fixing the high-THC
genotype in the clonal offspring.
The future of medical Cannabis
Cannabis breeders are continually
searching for new sources of exotic germplasm
and will develop new varieties that will prove
particularly effective as medicines. Pure indica
varieties are still highly prized breeding stock,
and new indica introductions from Central Asia
are occasionally received. Sativa varieties from
Mexico, South Africa, and Korea are gaining
favor with breeders because they mature early
but do not suffer from the drawbacks of many
indicas. Recently, Cannabis breeders have
become more interested in variations in

subjective effects between different clones and
are developing varieties with enhanced medical
efficacy based on feedback from medical
Cannabis users.
Genetic modification has also reached Cannabis.
Researchers in Scotland have successfully
transferred genes for gray mild resistance to an
industrial hemp variety. Because Botrytis is one
of the leading pests of Cannabis, causing crop
loss and contaminating medical supplies, the
transfer of resistance into medical varieties
would be of great value. In addition, other
agronomically valuable traits may also be
transferred to Cannabis, such as additional pest
resistance, increased yields of medically
valuable compounds, tolerance of environmental
extremes, and sexual sterility. However, so far,
the acceptance of genetically modified (GM)
organisms has been timid. The European Union,
for example, has installed strict regulations to
prevent the accidental release of GM crop plants,
and production of GM Cannabis in the European
Union may be impractical. Cannabis presents a
particularly high risk for transmitting genetically
modified genes to industrial hemp crops and
weedy Cannabis because it is wind-pollinated. If
sterile female GM clones could be developed and
used for production, then gene transfer would be
blocked. Genes coding for cannabinoid
biosynthesis might also be transferred from
Cannabis to less politically sensitive organisms.
GW Pharmaceuticals Ltd. in the United
Kingdom is engaged in the development of
prescription medicines derived from Cannabis
and, as part of its research program to develop
novel cannabinoid medicines, supports an
ongoing breeding project to develop highyielding Cannabis cultivars of known
cannabinoid profile. The aims of this research
are to create varieties that produce only one of
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the four major cannabinoid compounds (e.g.,
THC, CBD, CBC, CBG, or their propyl
homologs) as well as selected varieties with
consistently uniform mixed cannabinoid and
terpenoid profiles. These uniform profiles allow
for the formulation of nonsmok medicinal
products, which can meet the strict quality
standards of international regulatory authorities.
A sublingual spray application of plant-derived
THC and CBD began clinical trials for relief of
multiple sclerosis-associated symptomology in
1999. These clinical trials have gone on to
include patients with neuropathic pain and
cancer pain.
Conclusion
Cannabis has had a long association with
humans, and anecdotal evidence for its medical
efficacy is plentiful. Since the 1970s, modern
North American and European drug Cannabis
varieties have resulted largely from crosses made
by clandestine breeders between South Asian
sativa marijuana varieties that spread early
throughout South and Southeast Asia, Africa,
and the New World and Central Asian indica
hashish varieties. These hybrid varieties are now

commonly used in Western societies for medical
Cannabis.
Largely as a response to increased law
enforcement and the limited commercial
availability of high-quality medical grade
Cannabis, patients growing their own plants and
self-medicating is a trend rapidly spreading
across North America, Europe, and around the
globe. The political climate surrounding medical
Cannabis legislation has become more informed,
compassionate,
and
lenient.
Cannabis
cultivation for personal medical use will
eventually be legalized or tolerated in many
jurisdictions, if not by the public openly favoring
legalization, then by increasing governmental
awareness of the inefficiency inherent in
attempted prohibition of a popular and effective
medicine. Pharmaceutical research companies
are developing new natural cannabinoid
formulations and delivery systems that will meet
government regulatory requirements. As clinical
trials prove successful and the understanding of
Cannabis’s efficacy and safety as a modern
medicine spreads, patients can look forward to a
steady flow of new Cannabis medicines
providing effective relief from a growing
number of indications.
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The New Education Policy 2020 replaces the previous education policy 1986. The policy
is a comprehensive framework for elementary education to higher education as well as
vocational training in both rural and urban India.

Introduction
Education is the process of bringing
desirable changes in the behaviour also we can
say that it is overall development of personality.
Education policy consists of the principles
and government policies in the educational
sphere as well as the collection of laws and rules
that govern the operation of education systems.
The National education policy is basically an
inclusive framework to moderate the
enhancement of the academic curriculum of the
country. The new education policy 2020 was

approved by Union Cabinet of India on 29th
July, 2020 and the chairmen were Dr.
Krishnaswamy kasturirangan. The New
Education Policy 2020 replaces the previous
education policy 1986. The policy is a
comprehensive framework for elementary
education to higher education as well as
vocational training in both rural and urban India.
Himachal Pradesh has become the first state to
implement New Education Policy 2020.
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Objective of New education Policy 2020
It is to be induced at school level from
pre-school to class senior secondary and its aim
to empower each student in one vocational skill.
Continuing to higher education, it aims to
increase the Gross Enrolment Ratio (GER) in the
higher education including vocational education
from 26.3 per cent (2018) to 50 per cent by 2035
and cent per cent Gross Enrolment ration in
school education by 2030.

a) Teaching up to class fifth in the mother
tongue/regional language: The mother
tongue or local or regional language will be
the medium of instruction in all schools up to
Class 5 (preferably till Class 8 and beyond),
according to the NEP. Besides, Sanskrit will
be offered at all levels and foreign languages
from the secondary school level.
b) Schooling from 3 years: According to the
New Education Policy, from the age of 3,
children will be part of Early Childhood Care
and Education (ECCE). This will be
Changes in pedagogical structure of New
delivered through- standalone Anganwadis,
Education Policy 2020
Anganwadis co-located with primary
The New Education Policy 2020 structure
schools,
pre-primary
schools/sections
of pedagogical change to (5+3+3+4) i.e. children
covering at least age 5 to 6 years co-located
will spend 5 years in the Foundational stage, 3
with
existing
years
in
the
primary schools
Preparatory stage,
and stand-alone
3 years in the
pre-schools and
Middle stage, and
all
of
which
4 years in the
would
recruit
Secondary stage
workers/teachers
from the previous
specially trained
education policy
in the curriculum
i.e. 10+2. The
and pedagogy of
new system will
ECCE.
have 12 years of
c) Promoting
schoolingwith 3
libraries:
A
years
in
National
Book
Anganwadi
or
Promotion Policy
pre-school. The
will
be
Source: National Education Policy 2020 Summarised- Raj Ras- Rajasthan
new
education
formulated,
and
policy expends age group 6 to 14 years of
extensive initiatives will be undertaken to
mandatory schooling to 3-18 years of schooling.
ensure the availability, accessibility, quality,
and readership of books across geographies,
Highlights of new education policy 2020
languages, levels, and genres.
Some of the biggest reforms the New Education
d) Creating Bal Bhavans: Every state or
Policy are mentioned here like.
district will be encouraged to establish 'Bal
Bhavans' as a special daytime boarding
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e)

f)

g)

h)

school, to participate in art-related, careerrelated, and play-related activities. Free
school infrastructure can be used by Samajik
Chetna Kendras.
Academic Bank of Credit: This to be
established for digitally storing academic
credits earned from different HEIs so that
these can be transferred and counted towards
final degree earned. The academic credit
stored in a digital locker will be like a bank
credit through which a student will be able to
resume education after a break as specified
by the higher education commission later.
Changes in report card: The progress card
of all students for school-based assessment
will be redesigned. It will be a holistic, 360degree, multidimensional report card that
will reflect in great detail the progress and
uniqueness of each learner in the cognitive,
affective, and psychomotor domains. The
progress card will include self-assessment,
peer assessment, and teacher assessment.
New Education Policy ends sciencecommerce-arts
streams:
NEP
has
eliminated the rigid separation of streams.
Students will now be able to choose subjects
like history and physics at the same time in
class 11 and 12.
National
Educational
Technology
Forum: An autonomous body, the National
Educational Technology Forum (NETF), will
be created to provide a platform for the free
exchange of ideas on the use of technology to
enhance learning, assessment, planning,
administration.

Conclusion
The National education policy is basically an
inclusive framework to moderate the
enhancement of the academic curriculum of the

country.It is to be induced at school level from
pre-school to class senior secondary and its aim
to empower each student in one vocational skills
and increase the Gross Enrolment Ratio (GER)
in the school education as well as in higher
education.The New Education Policy 2020
structure
of
pedagogical
change
to
(5+3+3+4)from the previous education policy
i.e. 10+2.Major highlights of the New Education
Policy includedteaching up to class fifth in the
mother tongue/regional language, Schooling
from 3 years, Promoting libraries and vice versa.
It is concluded that it’s aim to make the
education
system
holistic,
flexible,
multidisciplinary, aligned with the needs of the
21st century.
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Resistance is a change in the sensitivity of a population to a particular compound,
resulting in the failure of a correct application of the compound to control the growth of
population.
Introduction
When an herbicide is applied, most of the
susceptible weeds die, but the few resistant
weeds survive, mature and produce seed. If the
same herbicide continues to be applied and
the resistant weeds reproduce, eventually the
majority of the weeds will be resistant to
the herbicide. This is termed as herbicide
resistance in scientific terms. After this, the
weeds will not be killed by that particular
herbicide for which the resistance has been
developed. Herbicide resistance can occur either

naturally or can be chemically induced too
sometimes.
Herbicide Resistance
Resistance is defined as a change in the
sensitivity of a population to a particular
compound, resulting in the failure of a correct
application of the compound to control the
growth of population. Herbicide Resistance is
the inherited ability of a plant to survive and
reproduce following exposure to a dose of
herbicide that would normally be lethal to the
wild type. While herbicide tolerance is the
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inherent ability of a species to survive and
reproduce even after normal rate of herbicide
treatment. The first case of herbicide resistance
was in the United States in the the 1950s. In
India, Phalaris minor developed resistance to
Isoproturon during 1992-93 in N-W wheat belt
mainly in Punjab and Haryana and western
regions of UP.
Types of Resistance
1. Multiple resistance
Multiple resistance is the phenomenon in
which a weed is resistant to two or more
herbicides having different mechanisms of
action. Resistance plants possess two or more
distinct resistance mechanisms. It was first
developed in Lolium rigidum against PS-II
inhibitors, ALS inhibitors, ACCase inhibitors,
Mitotic inhibitors, glyphosate etc. It can happen
if a herbicide is used until a weed population
displays resistance and then another herbicide is
used repeatedly and the same weed population
also becomes resistant to the second herbicide,
and so on. The multiple resistance can also occur
through the transfer of pollen (cross-pollination)
between sexually compatible individuals that are
carrying different resistant genes.
2. Cross resistance
Cross resistance occurs when the genetic
trait that made the weed population resistant to
one herbicide also makes it resistant to other
herbicides with the same mechanism of action.
In this one, a weed biotype is resistance to two or
more herbicides due to presence of a single
resistance mechanism. For example, Phalaris
minor resistant to isoproturon has also gained
cross resistance against Clodinafop propargyl,
diclofop-methyl, sulfosulfuron. The cross

resistance is more common than multiple
resistance, but multiple resistance is potentially
of greater concern because it reduces the number
of herbicides that can be used to control the weed
in question.
Mechanism of Herbicide Resistance in weeds
The mechanism for resistance can be
either target site based or metabolic based.
Explained below1. Altered target site
Any herbicide has a specific site (target
site of action) where it acts to disrupt a particular
plan process or function (mode of action). If this
target site is somewhat altered, the herbicide no
longer binds to the site of action and is unable to
exert its phyto toxic effect. This is the most
common mechanism of herbicide resistance. The
majority of examples are resistance to triazine
herbicides such as atrazine and simazine are due
to a change in target site.
2. Enhanced metabolism
Metabolism within the plant is one such
mechanism that a plant uses to detoxify a foreign
compound such as an herbicide. A weed with the
ability to quickly degrade an herbicide can
potentially inactivate it before it can reach its site
of action within the plant. For example,
resistance to propanil in E. colona is due to
increased activity of enzyme arylacylamidase
that detoxifies propanil.
3. Compartmentalization or sequestration
Some plants are capable of restricting the
movement of foreign compounds (herbicides)
within their cells or tissues to prevent the
compounds from causing harmful effects. In
such a case, an herbicide may be inactivated
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either through binding or removed from
metabolically active regions of the cell to
inactive regions. For example, Glyphosate
resistance in Lolium rigidum and Paraquat
resistance in Hordeum glaucum.
4. Over-expression of the target protein
If the target protein, on which the herbicide acts,
can be produced in large quantities by the plant,
then the effect of the herbicide becomes
insignificant.
Conclusion
Herbicide resistance is a major trait that
has been engineered into crops. The problem to
weed resistance to herbicides has provided an
invaluable opportunity for visionary scientists to
develop crops resistant to previously nonselective herbicides. Herbicide resistant crops
can be classified as Non-Transgenic and

Transgenic. The Non-transgenic were developed
using conventional breeding techniques
(Example- Triazine resistan canola in 1984).
Various methods such as microspore selection,
seed mutagenesis, pollen mutagenesis, tissue
culture, cell selection and transfer from a weedy
relative have been used for generating nontransgenic HRCs.
References
 Walia US. 2003. Weed Management. Kalyani
 Rana SS and MC Rana. 2016. Principles and
Practices of Weed Management. Department
of Agronomy, CSK, Himanchal Pradesh. 138
pages. (DOI:10.13140/RG.2.2.33785.47207)
 Rana SS and MC Rana. 2015. Advances in
Weed Management. Department of Agronomy,
CSK, Himanchal Pradesh. 183 pages.
(DOI:10.13140/RG.2.2.26235.72487)

February, 2021/ Issue-10 /Page |99

The Noni Fruit: Newly Introduced Crop In India
Lavkush Pandey1, Alok Pandey2, Avaneesh Kumar Mishra3, Adarsh Pandey4
1,3

Research Scholar Fruit Science, Deptt. of Fruit Science, ANDUAT, Kumarganj, Ayodhya
2
Research Scholar Horticulture, Bhagwant University, Ajmer, Rajasthan
4
M.Sc. Horticulture, Rama University, Mandhana Kanpur

Introduction
Noni (Morinda citrifolia L.) is a small
tropical evergreen tree native to Southeast Asia
whose entire fruit, juice, seed, leaf, bark and root
are used by Australian Tribal, Pacific Island and
South-East Asian peoples as sources of
traditional
medicines.
Antioxidant,
antimicrobial, anti-cancer and anti-inflammatory
effects have been demonstrated in these plant
pieces. Noni production has expanded widely to
regions such as Mexico, Central and South
America, and due to assertions of its health
benefits, its economic importance has risen
dramatically worldwide in recent years. North
America, Europe, Japan, Mexico, Asia and
Australia are the major markets for Noni goods.

Soil and climate
In unforgiving situations, Noni fills in an
exceptionally large variety of soils and
atmosphere with an exceptional ability to render
due. Noni endures a wide variety of waste
conditions, including sporadic logging of water,
but it tends towards open, much degraded soils.
It can have a wide variety of degrees of
sharpness. Undoubtedly, Mature Noni can
tolerate 20-350C and an annual rainfall of 2504000 mm.
Season
The production of Noni fruits varies, with
more fruits produced in summer than in winter.
Noni, however, grows new leaves and fruits
everywhere it is grown, all year long.
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Propagation
The propagation of Noni fruit by seeds,
stem or root cuttings and air layering is relatively
simple. Seed and stem cutting are the favoured
ways of propagation. Noni with year-round
flowering and fruiting. Fruits are harvested from
plants with desirable features, such as large fruits
for the processing of fruit, robust leaf growth for
hedges, etc.
Seed processing
Let the fruit ripen after picking, until it
becomes soft and translucent. If only semi-ripe
fruits are picked, this could take 3-5 days. When
the fruits are thoroughly softened, press them
against a screen and the soft, fibrous pulp is
slowly extracted, destroying the clinging flesh
entirely. Periodically, rinsing in water helps float
off the pulp. The seeds have an air bubble stuck
inside; meaning stable Noni seeds are floating in
water unlike most other seeds. Soft fruits should
be suspended in water and exposed to short
pulses in a blender, very sparingly, to extract
much of the flesh while mildly scarifying the
seeds, if the seeds are to be used immediately.
The flesh should be fully discarded if the seeds
are to be stored, so the seeds are air-dried and
stored in a peter bag in a cool space with low
moisture. For fresh seeds, germination is high,
sometimes over 90 percent. Each kg of Hawaiian
Noni fruit has approximately 40,000 seeds.
Treatment of seeds pre-planting
Noni seeds sporadically germinate over 612 months without pre-treatment. The tough seed
coat scarification will shorten the time needed
for seed germination and increase the overall
percentage of germination. Any physical process
that abrades, hurts, penetrates, or breaks the seed
coat open will accomplish scarification. An easy
technique is to put ripe fruits in a blender and

pulse the blending process a few times before
removing them from the pulp to cut open the
Noni seeds. Clipping off the tip of Noni seeds
near the embryo to allow water to infiltrate the
seed coat is a more time-consuming process that
results in greater germination percentage.
Depending on temperature, climate and diversity
of genotype, germination time for scarified Noni
seeds is 20-120 days. In full sun to partial shade
and a mean temperature of about 380C, seed
germination can be quick and uniform (20 days).
Potting media
Native or local forest soil combined with
sand, composted organic matter, weed and
nematode-free composted organic matter is
excellent for seedling production. Nematodeinfested soils or media should be avoided or heat
treated (at least 500 0C for 15 minutes before
application. Many nurseries favour natural
potting media for the cultivation of Noni rather
than commercial media. Mulch (e.g. sawdust,
leaf litter or sand) can be applied over the seeds
for weed control and preservation of moisture. In
conditions ranging from deep shade to full sun,
the Noni seeds will germinate. In minor partial
shadow, most uniform germination is
accomplished (20-30 per cent). Partial shade (2030 per cent) is used for growing the individual
seedlings in containers during the germination
and early establishment phases.
Transplanting
Noni seedlings can be transplanted after
germination within 2-12 months or so. After
transplanting, due to transplant shock and the
formation of a root system, the first year of
seedling growth is sluggish. Later, as the crown
develops size and photosynthetic mass, seedling
production is even more gradual.
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Propagation from stem cuttings
It is possible to use various sizes of stem
cuttings, but 20-40 cm (8-16 in) cuttings are
manageable and reliable. In 3 weeks, stem
cuttings can root and be ready for transplantation
in 6-9 weeks. As with plants originating from
seeds, when transplanted, rooted stem cuttings
can be grown in pots for up to 24 weeks or
longer, with excellent success.
Plant protection
A number of insects, such as aphids (e.g.
melon aphid, Aphis gosypii), scales (e.g. green
scale, Coccus viridis), weevils, leaf miners,
whiteflies (e.g. croton caterpillar, Achaea
janata), thrips (e.g. greenhouse thrips,
Heliothrips haemorroidalis and unspecified
eriophyid mite species, are vulnerable to attack
and destruction by Noni. A number of insects,
such as aphids (e.g. melon aphid, Aphis gosypii),
scales (e.g. green scale, Coccus viridis), weevils,
leaf miners, whiteflies (e.g. croton caterpillar,
Achaea janata), thrips (e.g. greenhouse thrips,
Heliothrips haemorroidalis and unspecified
eriophyid mite species, are vulnerable to attack
and destruction by Noni. Sap-feeding insects
(e.g. aphids, white flies, scales) that create a
build-up of sooty mould on Noni leaves may be
attracted by overuse of fertiliser. Sucking pests
can be managed twice a year by spraying
systemic pesticides and by communicating
pesticides with caterpillars. Noni is vulnerable to
some plant diseases caused by fungi or funguslike species in wet, high-rainfall or flooding
regions: leaf spots (Colletotrichum sp. and
others) and stem, leaf, and fruit blights
(Phytophthora sp. and Sclerotium rolfsii).
Relatively small nut diseases of the fungal leaf
spot may be an annoyance in certain areas.
Sanitation (picking up or removing seriously

diseased leaves) or periodic application of
licenced fungicides will reduce them (Copper
based fungicides). Leaf growth and fruit
production can be greatly inhibited by such foliar
diseases caused by fungi (fungal leaf spots
caused by fungal-like Phytophthora). Root knot
diseases caused by root-knot nematodes
Meloidogyne spp. are the most serious and
extreme pest problem with Noni. Irrigation,
manure and compost operational use can help
mitigate damage caused by root-knot nematodes.
Production involving minimal or no use of
chemical pesticides requires medicinal plants.
Protection methods using neem-based formulas
include sustainable practises; fish oil resin soap
can be used to handle such sucking pests. Garlic
extracts, Vitex negundo, Lantana camera,
Clerodendron inerme, Calotropis gigantea are
also mixed and regularly sprayed for pest
control. Application of Trichoderma viridi
(2kg/ha) and Psuedomonas flurescens (2kg/ha)
can control diseases such as damping off, root
rot.
Harvest and yield
When they start to turn white, or even
when they have been fully mature, fruits are
harvested, i.e. turned fluffy, transparent and
characteristically odorous. At the age of three
years, the tree begins to yield, and the normal
yield will be from year 5 onwards. Noni varieties
or genotypes differ in annual fruit yield and rely
on the climate (soil, water) and the cultivation
method or ecosystem. For large-fruity genotypes
grown in full sun monoculture, with strong
fertilisation, annual yields of up to
approximately 80,000 kg/ha or more can be
realised. Yields depend on multiple variables,
including fertility of the soil, climate, and
genotype and planting density.
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Uses
The dilation of blood vessels resulting in
reduced blood pressure has been clinically
confirmed. In addition, it induces the production
of nitric oxide by the body, a chemical that
makes it easier to dilate and more stable for the
blood vessel. In the circulatory pathway, the
Xeronine system maintains a balanced
foundation. Scopoletin has anti-inflammatory
and anti-histamine benefits, all of which are
perfect for facilitating smooth mobility of the
joints.
Finally, Noni's cellular enhancement
properties can also mitigate the damage to the
joints and other tissues involved. It also helps
increase the activity of the immune system and
pancreas. This is done by Noni serving as an
adaptor that manages to restore itself. This could
apply to diabetes either by malfunctioning beta
cells in the pancreas or by supporting the cells
that attempt to use the glucose in the blood
unsuccessfully. Noni provides additional
magnesium to the heart cells, which helps to
maintain the proper rhythm of the heart. This
prevents
bronchitis
inflammation
by
strengthening
the
bronchioles'
cellular

structures. Noni helps to treat asthma-causing
allergies and inflammation.
It also helps to regulate the hormones of
menstrual migraine headaches through its action
on the liver and hormone receptor effects. This
adds to the numbness caused by nerve damage.
Noni tea assists in the prevention of malaria,
febrifuge and analgesics in general. For treating
jaundice, the decoction prepared from Noni's
stem bark is used. The seed oil is used for scalp
insecticide preparation. Leaf or fruit poultices
lead to the treatment of tuberculosis, sprains,
deep bruising and rheumatism. It is assumed that
the fruits can be used as an appetite and brain
stimulant. There is a red pigment in the bark and
the roots have a yellow pigment that is used to
produce dyes. Noni dyes were historically used
to stain clothes and fabrics and are still used.
Noni seed oil is used as a skin insecticide or an
insect repellant.
Reference
 https://doi.org/10.1016/j.jfca.2005.10.001
 www.nhbs.com
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Introduction
Ash gourd, also known as wax gourd,
winter melon and Christmas melon, is classified
under cucurbits of minor importance though it is
cultivated almost throughout India. The fruit is
largely used for making confectionery and bari,
a spicy preparation by mixing grated ash gourd
fruit with mash or moong, flour and drying the
dough in small balls. It is used for seasoning of
many vegetable preparations.
The fruit shape varies from spherical to
elongate and the rind is covered with waxy
coating,
which
deters
infection
by
microorganisms and imparts extraordinary
longevity to the fruit. It is one of the few
vegetables that have long shelf life even at room
temperature.

History
Ash gourd has been cultivated in China
for the last 2300 years. It was introduced into
India from Japan and Java by foreign navigators
and missionaries. Originally cultivated in
Southeast Asia, ash gourd is now widely grown
in South Asia and East Asia as well.
Distribution
Ash gourd is little cultivated outside Asia
but is popularly grown in China, India, Sri
Lanka, Bangladesh, Japan and Southeast Asian
countries. In India, it is mainly grown in northern
states especially Uttar Pradesh, Rajasthan,
Punjab, Haryana, Andhra Pradesh, Tamil Nadu,
Chhattisghadh and Kerala.

February, 2021/ Issue-10 /Page |104

Food Value
Per 100 g fresh fruit contains 96.5 g
moisture, 0.4 g protein, 0.1 g fat, 0.3 g minerals
(30 mg calcium, 30 mg phosphorus, 0.8 mg
iron), 0.8 g fibre, 1.0 g carbohydrates, 0.06 mg
thiamine and 0.4 mg niacin. Ash gourd is
considered beneficial for people suffering from
nervousness. Recent research has shown that the
fruits contain anti-cancer terpenes.
Uses
Bulk of ash gourd fruits are utilized in
processing for making sweets, candies etc. A sort
of commercial brand known as Agra Petha is
famous throughout India. The immature fruits
are also cooked as a vegetable and pickled. An
extra-small fruited variety known as
Vaidyakumbalam is cultivated in Kerala for
medicinal purposes to cure blood disorders,
urinary troubles etc. Ash gourd is said to have
laxative, diuretic and tonic properties. Since it
possesses considerable resistance to soil borne
diseases, ash gourd is sometimes used as a
rootstock for susceptible crops like melons,
cucumbers and other cucurbits.
Improved Varieties
PAG-3: It is a selection from the local material
and is suitable for cultivation in north Indian
plains in February-March and May- June. The
fruits are attractive, globular and medium sized.
The immature fruits are hairy but smooth and
waxy at maturity. It takes 145 days from sowing
to reach maturity. Average fruit weight is 10-12
kg and yield is 550 quintals per hectare.
CO2: It is a selection from the local material. It
is an early maturing variety and takes about 120
days to reach marketable maturity. The fruits are

small, oblong, compressed on both ends, less
seedy and with light green flesh.
Average fruit weight is 3 kg. APAU
Shakthi (APAU, \ Hyderabad) It is a selection
from the local material. The fruits are cylindrical.
It takes 140-150 days from sowing to marketable
maturity. Average yield is 300-350 quintals per
hectare.
Indu: It is developed by selection from the local
material collected from Koyilandi in Kozhikode.
Average fruit weight is 4.8 kg and yield 245
quintals per hectare.
Climate
Ash gourd is adapted to tropical and subtropical climates. It requires warm and humid
climatic conditions. Night temperature below
10°C results in erratic germination and poor
growth. Ideal temperature for optimum growth
rate ranges between 24 and 30°C. It can be
grown in somewhat mild climate but is sensitive
to frost. Short days and low night temperature
favours female flower production.
Soil
Well-drained sandy loam soils with pH
range of 6.0-7.0 are ideal for ash gourd
cultivation.
Sowing Time, Seed Rate and Spacing
In north Indian plains, the summer crop is
sown in February – March and the rainy season
in June-July. It is important riverbed crop, where
it is sown in February to March. In south India,
where winter is mild, sowing can also be done
from September to December.
Planting is done on 1.5-2.5 m wide beds
with plant spacing of 60-120 cm. Two to three
seeds per hill area sown on either side of the bed.
Seed rate varies from 5.0-7.0 kg per hectare.
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Manures and Fertilizers
Besides 15-20 tonnes of FYM, 50 kg each
of nitrogen, phosphorus and potash are applied at
the time of bed making. Another doze of 50 kg
nitrogen per hectare is applied at the time off
lowering and fruit setting. Method of fertilizer
application is the same as described in
muskmelon.
Irrigation
Ash gourd requires less frequent
irrigation than most of the other cucurbits. It
requires more frequent irrigation in early stages
of the crop growth but the established plants are
reasonably tolerant to water stress.
Depending upon the soil type and climatic
conditions, ash gourd is irrigated at 7-9 day
intervals during summer months. In rainy
season, irrigation frequency depends upon
distribution of rains.
At the time of fruit maturity irrigation is
applied only when it is absolutely necessary i.e.
when vines show withering even in the morning.
Frequent irrigation at the time of maturity
reduces shelf life of ash gourd. Irrigation is
applied only in water channels.
Weed Control
Ash gourd is a widely spaced crop and
weeds can be controlled by tractor drawn tillers
at early stages of crop growth. From spaces
within the plant rows, weeding is done manually.
At later stages of the crop, weeds remain
suppressed due to dense foliage cover of the crop
itself.
Harvesting
Ash gourd fruits attain marketable
maturity 100-120 days after sowing and 30-40
days after fruit setting. Fruits are harvested when

they have attained full size and ripe; and vines
start drying. On maturity the fruits develop waxy
coating on the surface. The immature fruits for
vegetable purposes (cooking) are harvested 7- 10
days after fruit setting.
Yield
Depending upon the variety and the
growing conditions, yield of ash gourd varies
from 250-400 quintals per hectare.
Post-Harvest Handling
Ash gourd fruits are transported in trucks
without any individual packing. Mature fruits of
ash gourd are stored under ordinary storage
conditions for their utilization by the
confectioners during the ensuing winter festival
season. Ash gourd is one of the few vegetables
where fruits can be stored for months together at
room temperature. At 13-15°C and 70-75 per
cent relative humidity, mature fruits of ash gourd
can be stored for over six months.
Value Addition
Most of the ash gourd produced is used
for making sweets and baris‘. Canned soup and
dehydrated fruit slices are some of the other
processed products of ash gourd.
Seed Production
In ash gourd, the seeds are mature when
they are harvested at marketable maturity. A
minimum isolation distance of 500 m is required
between two varieties of ash gourd. Rouging of
off-type plants is under taken at least three
different growth stages viz. before flowering,
during flowering and at fruit maturity. After
extraction, the seed is cleaned and dried to 7 per
cent moisture level before storage. Average seed
yield is 4.0 quintals per hectare.
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Introduction

How to measure leaf colour?

The Leaf colour chart (LCC) had been
jointly developed by International Rice
Research Institute (IRRI) and Philippines Rice
Research Institute (PhilRice) from a Japanese
prototype, for the purpose of measuring the
required quantity of nitrogen to be applied in
Rice field and thereby to get a maximum
productivity. The leaf colour chart (LCC) is an
innovative cost effective tool for real time or
crop- need-based N management in Rice, Maize
and Wheat. LCC is a visual and subjective
indicator of plant nitrogen deficiency and it is an
inexpensive, easy to use. It measures leaf color
intensity that is related to leaf N status. LCC is
an ideal tool to optimize N use in Rice.

 Take reading in the morning (8-10AM) or in
the afternoon (2-4PM) preferably by the
same person from randomly selected fully
expanded new leaves.
 Under the shade, measure the colour of each
leaf by holding the LCC and placing the
middle part of the leaf on the top of the colour
stripe for comparison.
 If the colour of the leaf falls between the two
shades, then take mean of the two values.
 Take reading at an interval of 7-10 days string
from 2 weeks after transplanting up to start of
flowering.
 Generally critical value for semi dwarf high
yielding varieties is 4.0. If the average value
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fall below 4.0, top dress N fertilizer (20-30
kg/ha) to correct N deficiency.
Purpose of LCC
Purpose of using LCC is to apply
adequate amount of nitrogen and avoid
application of fertilizer more than required. Use
of LCC helps to determine nitrogen demand of
the crop and guide right time of fertilizer
nitrogen application so as to prevent unwanted
nitrogen losses and their serious impact on the
ecosystem. The excessive dose of urea increases
insect-pest attack and thus leads to consumption
of high doses of insecticides and pesticides,
thereby, resulting in increased cost of
production, environmental pollution and
deterioration of the quality of produce.
Advantages of using LCC





More Crop areas managed with little time
Less Cost
Diseases are controlled by LCC use
Reduction of GHG Emission

Green House Gas reduction by using LCC
As the use of LCC, leads to the
application of optimum and précised quantity of
nitrogen to rice as and when required, there is a
considerable reduction in the Green House Gas
Emission from Rice fields.
SPAD 502 Plus chlorophyll meter
The SPAD 502 Plus chlorophyll meter
instantly measures chlorophyll content or
greenness of plants to reduce the risk of yieldlimiting deficiencies or costly over fertilizing.
The SPAD 502 Plus quantifies subtle changes or
trends in plant health long before they’re visible
to the human eye. Non-invasive measurement;
simply clamp the meter over leafy tissue, and
receive an indexed chlorophyll content reading (9.9 to 199.9) in less than 2 seconds. Assess
nitrogen needs by comparing in-field SPAD
readings to university guidelines or to adequately
fertilized reference strips. Research shows a
strong correlation between SPAD measurements
and leaf N content.
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Synthetic Seeds: A Miracle in Vegetable Crops
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Introduction

History of synthetic seed development

A seed is a ripened ovule or any plant part
with regeneration capacity or connecting link
between two generations for transfer of traits.
Synthetic seed is an artificially encapsulated
somatic embryos, shoot buds, cell aggregates, or
any other tissue that can be used as functional
mimic seed for sowing, possesses the ability to
convert into a plant under in-vitro or ex-vitro
conditions, and can be stored. The objective of
synthetic seeds is to produce a propagule that is
genetically,
developmentally
and
morphologically as close as possible to the seed
of the plant from which it is derived. Term
“Artificial seed” coined by Murashige.
Synonyms of synthetic seeds are manufactured
seed, Synthetic seed or Syn seed, Artificial seed.

Year
1958

Scientis
Stewart and
J. Reinert
Toshio
Murashige

Events
Somatic embryogenesis in
carrot
Physiology of somatic embryos
for large scale propagation

1978

Murashige

Term synthetic seed

1979

Drew

1981

Lawrence

Somatic embryos as seed
delivery system
Encapsulation technique

1982

Kitto and
Janick
Lawrence
group

1977

1985

1986

Redenbaugh

1989

Fujii

----

P. S. Rao

First synthetic seeds using
carrot somatic embryos
Sodium alginate used for
encapsulating somatic embryos
of carrot and celery
Hydrogel encapsulation
technique
Grow plants from synthetic
seeds
Artificial seed prepared from
shoot bud can be used for plant
propagation
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Why in vegetables ????
This technique is used for variety of
crops, especially for crops which true seeds are
not used readily for multiplication (potato), or
true seeds is expensive (cucumber), and in
vegetatively propagated plants which is more
prone to infections (sweet potato). Natural seeds
are usually genetically heterogeneous and much
time is needed to produce seeds that are
homogeneous in terms of their genes. Eggplant
– production of synthetic seeds in eggplant in
order to maintain proper genotype of resultant
plant and its preservation. Cabbages - The
production of synthetic seed is useful since this
species naturally produce very tiny seeds.
Types of synthetic seeds
1. Desiccated synthetic seeds
In the desiccated system the somatic
embryos are first hardened to withstand
desiccation and then are encapsulated in a
suitable coating material to yield desiccated
artificial seeds. Somatic embryo may be
hardened either by treating or coating mature
somatic embryos with a suitable polymer
followed by drying or treating them with ABA
during their maturation phase ABA treatment
also improves germination of somatic embryos.
2. Hydrated synthetic seeds
Encapsulating somatic embryos in
hydro gels like sodium alginate, potassium
alginate, Pectate or sodium alginate with
gelatin. Somatic embryos are not tolerant to
desiccation. Hydrated seeds are sticky and
difficult to handle on a large scale and dry
rapidly in the open air. These problems can be
resolved by providing a waxy coating over the
beads. Alternatively, a desiccated system may

be use to produce a synthetic seeds. However it
is not possible to store, except at low.
Commonly used propagules for synthetic
seeds in vegetables
Vegetables
Celery
Brinjal
Asparagus
Coriander
Solanum spp.
Potato
Cassava
Yam
Horse redish

Part
Somatic embryos
Somatic embryos
Somatic embryos
Axillary buds
Shoot tips
Shoot tips
Nodal segments
Nodal
cuttings
and shoot tips
Nodal segments
Hairy roots

Reference
Redenbaugh et.al.
Rao and Singh
Ghosh and Sen
Chen et.al.
Fabre et.al.
Patel et.al.
Sarkar and Nayak
Danso et.al.
Hasan et. al.
Uozumi et.al.

Procedure for synthetic seed production
Establish Somatic embryogenesis
Mature somatic embryos
Synchronize and singulate somatic embryos
Mass production of somatic embryos
Standardization of encapsulation
Standardization of artificial endosperm
Mass production of synthetic seeds
Greenhouse and field planting
Advantages of synthetic seeds
 Easy handling and transport and Large scale
propagation
 No acclimatization is needed and
Independent of environment
 Germplasm Conservation
 Uniformity , Storage life
Applications
 Seed propagation of sterile plants
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 High efficiency in multiplication
 Elimination of the need of edible seeds or
tubers for propagation
 Multiplication of Genetically engineered
individuals, which may be sterile and
unstable during sexual production
 Production of virus and disease free plants
 Protection of seedlings by incorporating
useful chemicals in the encapsulation
material
 Provide the advantages of true seed (case of
handling and transportation) for vegetative
propagation.
Limitations/ difficulties
synthetic seeds

in

producing

 Special skills are required to carry out the
work

 Damage of somatic embryos results in poor
germination of synthetic seeds due to lack of
supply of nutrients, sufficient oxygen,
microbe invasion and mechanical
 Limited
production
of
viable
micropropagules that are useful in synthetic
seed
production
 Recovery of plants from synthetic seeds is
often very low due to incomplete embryo
formation or difficulties in creating an
artificial endosperm
 Improper maturation of somatic embryos that
makes them inefficient for germination and
conversion in to normal plants
 Lack of dormancy and stress tolerance in
somatic embryos sometimes limit the storage
of synthetic seeds.
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