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Different environmental issues have
forced the world to turn its attention to
renewable and sustainable resources. Okra
(Abelmoschus esculentus L.), belonging to the
family Malvaceae, is commonly known as
Lady’s finger, as well as by several vernacular
names, including okra, bhindi, okura,
quimgombo, bamia, gombo, and lai long ma, in
the different geographical regions of its
cultivation. Okra. Okra pods are one of the
very convenient in production, marketing and
a very acceptable vegetable in our food is
widely cultivated in almost every part of India.
The benefits of cultivating okra can be
beneficial in dual way, as after harvesting the
pods the whole plant may be utilized for fiber
processing. After going through retting,
washing, carding, fiber making the ultimately
weaving to a fabric, this can be utilized in
textile industry.

Okra plant is one of the plentiful
sources of natural fibers. It is one of the
major vegetable crops in Indian
subcontinents belonged to Malvaceae family.
It has excellent strength and modulus, and
good thermal properties and contains about
60-70% of cellulose (Md. Rafiqul Islam)
Generally the huge amount of okra plant stem
is discarded on the field after collecting
vegetable, without proper utilization and a
large volume of okra plant stem is thrown away

in the field each year The only use of these
waste material is that as fuel. However, this
biomass from the okra plant is a renewable,
biodegradable, cost efficient and low-density
source for production of fibers. The fibers can
be extracted from the plant's stems or other
parts and processed to create a usable textile
material. These okra fibers can be used to make
fabrics, twine, or other handicraft materials.

However, it's important to note that the use of
okra fibers in textiles is not as common or
widely established as other natural fibers like
cotton, hemp, or flax. The okra fiber is bright,
shiny, and strong, similar to the bark fibers
of jute, flax, and hemp fibers, and it can be
spun into a yarn (Md. Rafiqul Islam,2022). The
exploration of okra fibers for textiles may be
driven by factors such as sustainability and the
search for alternative, renewable fiber sources.
These are relatively easy to grow, and using
their fibers for textiles could be a way to reduce
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the environmental impact associated with
traditional textile production. The
characteristics of okra plant fibers can vary
based on factors such as the age of the plant,
the part of the plant used (stems or other parts),
and the processing methods employed.
Additionally, the use of okra fibers in
commercial applications is not as widespread
or well-established as some other natural fibers
like cotton or flax.

General Characteristics of okra plant
fibers:

Okra plant fibers, like those derived from the
stems or other parts of the okra plant, have
several characteristics that make them suitable
for various applications.

Natural and Renewable: Okra fibers are
derived from a natural plant source, making
them renewable and environmentally friendly.

Strength: Okra fibers can have good tensile
stre ngth, w hich is the ability to withstand
pulling or stretching forces. This strength
makes them suitable for various applications,
including textiles and cordage.

Length: The length of okra fibers can vary, but
they can be long enough to be spun into threads
for weaving or used for making twine and
ropes.

Durability: Okra fibers can be durable,
making them suitable for applications where
strength and resilience are important.

Biodegradability: Okra  fibers are
biodegradable, means they break down
naturally over time, reducing environmental
impact.

Resistance to Pests: Okra plants are known for
their resistance to certain pests, which can

make the fibers derived from these plants less
susceptible to damage from insects or fungi.

Lightweight: Okra fibers tend to be
lightweight, making them suitable for
applications where weight is a concern, such as
textiles.

Versatility: While not as commonly used as
some other natural fibers, okra fibers have been
explored for various applications, including
textiles, twine, cordage, and other traditional
uses.

The initiative taken by KVK Dehradun to use
the stem of okra for fiber production and create
various products, is a ray of hope towards
exploring the new income generation areas for
the rural communities. Okra stem fiber can be
a profitable product for farmers through a
combination of factors, including value
addition, market demand, and sustainable
agricultural practices. Here are some strategies
that can help make okra stem fiber a profitable

product for farmers:

Sustainable Farming Practices: By utilizing
the okra fiber, farmers can adopt a more
sustainable approach to farming. Instead of
discarding the fiber as waste, they can
repurpose it, reducing waste and promoting
eco-friendly farming practices.
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Market Demand: Handicraft items made from
natural and sustainable materials are highly
sought after in the market. By producing
unique products from okra fiber, farmers can
tap into this demand and potentially access new
markets locally and globally.

Economic Opportunities: Training farmers
on utilizing okra fiber can open up new
avenues for income generation. By learning
how to create handicraft items from okra fiber,
farmers can diversify their product offerings
and tap into the handicraft market, thereby
increasing their earning potential.

Diversification of Income: Farmers can
diversify their income sources by utilizing the
entire okra plant, including the stems, rather
than relying solely on okra pods. This can help
stabilize their income and reduce dependency
on a single crop.

Value Addition: By processing okra stem
fibers into value-added products such as
textiles, twine, or craft materials, farmers can
capture a larger share of the final product's
value. This often involves some investment in
processing equipment or partnering with local
artisans or businesses that can transform the
raw fiber into marketable products.

Cooperative Farming: Collaboration with
other farmers in the area through cooperatives
or associations can enable bulk production and
collective marketing efforts. This can help
farmers negotiate better prices and access
larger markets.

Product Innovation: Consider exploring
innovative uses for okra stem fiber. For
example, research new applications or unique
selling points that can make the product stand
out in the market.

Training and Education: Providing farmers
with training and information on best practices
for growing and processing okra stem fiber can
improve product quality and vyield, thus
increasing profitability.

Government Support: Farmers can look for
government programs or subsidies that support
the cultivation of alternative crops like okra for
fiber production. Such support can make it
more economically viable for farmers.

Export Opportunities: Explore export
markets, especially for specialized or high-
quality okra stem fiber products. Exporting can
potentially bring higher returns, but it also
requires understanding international
regulations and quality standards.

Steps followed in Processing of Okra Fiber

The method used was stagnant water retting.
This is a traditional method which removes the
waxy epidermal tissue, adhesive pectin and
hemicelluloses that bind the fiber bundles to
each other. The okra plants were bundled
comprising of 70-100 plants. Each of these
bundles were immersed in a concrete tank
containing soft water for fifteen days. Later the
stalks of the plant were tapped slightly with
wooden hammer for removal of soft pulp. This
was once again immersed and left in the tank
for five days. Then the fibers were separated
thoroughly from the pulp, washed, combed and
exposed to sunlight for two days until the
odour was removed from fibers.

According to N.Vasugi et.all( 2019)a study
conducted on “ Extraction and Evaluation of
OKRA Fibers”,“The bleaching of the fibers
has brightened the fibers which would enhance
the dyeing. The morphological variations are
also noted in the treated fibers. Moisture
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content in the fibers samples have reduced on
scouring and bleaching which may help in the
conversion of the fibers into composite
structures for which this property is essential.”
This reflects that the okra fiber is as good as the
other natural fibers. This can be a good source
of raw material for making the fabrics,
furnishing items, handicraft materials and also

could be a replacement of jute, bhimal and
hemp.

Refernces:

1. http://www.internationaljournalssrg.org

2.
https://www.sciencedirect.com/science/article
/pii/S2405844022005953

3.
https://doi.org/10.1016/j.heliyon.2022.e09307

Extraction and processing of okra fiber

Drying Procedure of okra fiber

7

okra fiber after Carding
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Jeevamrut- A traditional way to boost the production
Bhawana Dhami?, Sakshi Verma?, Aaushi Pant®
L2Department of Agriculture, Doon Institute of Management & Research, Rishikesh
3College of Agricultural Sciences, SGRR University, Dehradun

Jeevamrut, a liquid fertilizer which is also
used as bio-pesticide. The word jeevamrut is
made up of two words Jeevan which means
‘life’ and Amrut means ‘medicinal portion’ a
gift for future from past. It has been used by
Indian farmers for centuries, but it falls out of
use for some time before being revive again.
Jeevamrut is one of the ancient recipes of
making natural fertilizer which provides macro
as well as micro nutrients to plants and increase
fertility of soil. It is prepared by fermenting a
mixture of cow dung, cow urine, jaggery, pulse
flour (for spreading the growth of microbes),
soil of undisturbed area (like bunds that acts as
inoculate of native species of microbial
organisms) and water. As compared to other
chemical fertilizers jeevamrut is cheap.
Jeevamrut not just provide nutrients but also
prevent plants from fungal and bacterial
pathogens. As we are stepping towards
organic farming or organic products for better
and healthy lifestyle, somewhere it is costly but
there is a best substitute which is natural
farming. Natural farming or zero chemical
cultivation of crops, fruits and vegetables, etc.
During cultivation farmers uses chemical-
based fertilizers, pesticides, etc. as their effect
is instant and also helps in increasing
production. These chemicals have many
harmful effects also like soil fertility decreases,

R/

% Material required for Dhrava-Jeevamrut:

soil pH changes, increase toxicity in soil and
underground water as well.

So, there are some substitutes for farmers to
use instead of these chemical pesticides and
fertilizers. Farmers can adopt these bio-
pesticides and natural fertilizer to boost the
production and control of pests and diseases.
These are completely natural and easy to
prepare with easily available raw materials.
One of these natural fertilizer and bio-pesticide
is “Jeevamrut”.

Jeevamrut is used by farmers to provide
sufficient nutrient to the soil to increase its
fertility and productivity as well as crops for
better growth, development and production. It
can also protect crops as well as soil from pests.
Instead of spending too much money on
fertilizers and pesticides farmers can use
jeevamrut as medicine for plants and also save
their money as it consists of few easily
available ingredients.

There are two types of jeevamrut which are
as following:

Dhrava-jeevamrut: - It is fermented liquid
natural fertilizer which is also used as bio-
pesticide.

Ghana-jeevamrut: - It is solid in form
(powder), it is used to increase fertility of soil.
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Ingredients Quantity
Water 100L
Cow dung 5Kg
Cow urine 5L
Pulse flour 1Kg
Jaggery 1Kg
Soil A handful

% Figures of Raw Ingredient:

Cow urine

Jaggery Soil

Pulse flour

+ Material required:

e Cow urine (use aged cow urine)

e Cow dung o

e Flour (chickpea flour)

e Jaggery (it should be chemical free as some
people use sulphur and some colour while
making jaggery)

e Soil of bunds (undisturbed so that itactsas e
inoculate of native species of microbial
organisms) or forest soil (as it contains all

e

S

microbes, fungi and some of the nutrients
present in it which are beneficial for
healthy soils)

Once these microbial colony is added to the
jeevamrut, they will multiply in the mixture
and consume jaggery and multiply.
Method of preparing Dhrava-
jeevamrut: -

In a container mix cow urine, cow dung,
flour, jaggery (added to increase growth of

The Pahadi Agriculture

Mountain Agriculture e-Magazine
14 | January 2024




microbes), and a handful of soil in 10 litres
of water and mix it properly by the help of
a wooden stick.

e Then in a non- metallic drum/barrel of 200
litres capacity, fill clean water and pour the
mixture prepared earlier in the non-metallic
drum/ barrel.

e  Stir the mixture in clockwise and anti-clock
wise directions with a wooden stick.

e Repeat this process twice a day, once in
morning and then in evening for next 48
hours.

e Store it in a shady place.

e After 48 hours organic fertilizer will be
ready to use.

% Material required for  Ghana-
jeevamrut: -
Ingredients Quantity
Desi Cow Dung 100 Kg
Jaggery 1Kg
Besan (gram flour) 1Kg
% Method of  preparing Ghana-

Jeevamrut: -

There are two methods of preparing ghana-

jeevamrut.

Firstly,

e It can be prepared by adding 20 litres of
dhrava jeevamrut in 100 kg Farm Yard
Manure and then dry the mixture in shady
area by covering them with gunny bags.

e When the mixture gets completely dry beat
it to make powder.

Secondly,

e Take cow dung (it should be moist),
jaggery and besan.

e Mix them well and store it as a heap for 48
hours in a shady area.

e Cover the heap with gunny bags if the
temperature drops below 12-15°C to
provide required climatic condition to
micro-organisms.

e After 48 hours spread the mixture over a
clean area and sundry it. Flip it with the
help of hands, so that all the particles get
dry during sunlight exposer.

e When the mixture dried completely, break
the lumps into powder with a wooden bat
and fill them in sacks.

e Store the sacks at cool and dry place.

e Prepared powder is enough for 1 acer area.

e Itisapplied before planting.

% How to use it?
e We can use 5-10% jeevamrut in water and

spray it in our fields or plants by spraying
them.

e For 1 acre of land 200 litres of jeevamrut is
required.

e Spray it at the intervals of every 7-14 days
for better results in production.

e Then we can use it in fields.

e Ghana-jeevamrutam can be stored for 6-8
months.

% Benefits of making jeevamrut?

e It can be prepared by easily available raw
materials.
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e Itisarich source of Nitrogen, phosphorus,
potassium and many micro nutrients which
are responsible for plant growth and
development.

e It helps to prevent fungal and bacterial
plant pathogens.

e |t promotes the activity of microorganisms
in the soil, as well as increases the activity
of earthworms.

e |t also helps in maintaining soil pH,
improve aeration, increase the beneficial
bacteria in soil and can be applicable in all
the plants.

e In organic farming, Jeevamrut is only
applied for the first three years, after which

the soil system becomes fertile and self-
sustaining.
e This is profitable for farmers.

«» Conclusion:

Natural fertilizer supplies macro as well as
micro nutrients to the soil and plants. These are
the best ways to boost the production of the
crops as well as the productivity of soil at low
cost as compared to chemical fertilizers, so we
should move towards them instead of using
chemical ones.
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Use of artificial intelligence as a tool for the management of post-harvest diseases
of onion (Allium cepa L.)
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Onion (Allium cepa L.), a bulbous, biennial herb, is one of the most predominant produce
crops grown in India and the world. The onion (Allium cepa), (Latin 'cepa’ = onion), also known
as the bulb onion or common onion and is rightly called as “Queen of Kitchen” and is one of the
ancient vegetable crop grown in India. Origin of onion is claimed to have in the Middle East
and from Palestine it was introduced in India. Genus Allium with about 300 species belongs to
family Alliacea. India is a standard grower of onion and second in production with 19.40 million
tonnes from 1.20 million hectares area globally.

Acrtificial intelligence (Al) tools can play a3. Decision support systems: Al-based decision
significant role in the management of post-  support systems can provide recommendations
harvest diseases of onions. Here are some ways ~ for post-harvest disease management by
in which Al can be utilized: integrating data on weather conditions, disease
prevalence, and agricultural practices, these
systems can help farmers make informed
decisions regarding disease control measures,
such as fungicide application, storage
conditions, and handling practices.

1. Disease detection: Al can be used to develop
computer vision systems that analyse images
of onions to detect signs/symptoms of disease
development. Machine learning algorithms can
be trained on large datasets of images to
identify visual symptoms associated with4. Predictive analytics: Al can leverage
various post-harvest diseases. This can help in  historical data on post-harvest diseases,
early detection and timely intervention or weather patterns, and crop management
management. practices to predict disease outbreaks and

identify high-risk periods. This information

can assist farmers in taking proactive measures
to prevent or minimize disease incidence.

2. Disease diagnosis: Al can assist accurate
diagnosis of the specific disease affecting
onions bulbs by analyzing symptoms,
environmental conditions, and other factors, Al 5. Precision agriculture: Al tools can enable
algorithms can provide insight into the likely  precision application of fungicides and other
disease and suggest appropriate management  treatments by analyzing disease patterns,
strategies. environmental factors, and crop health

indicators, Al algorithms can optimize the
timing, dosages, and placement of treatments,
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reducing the overall use of chemicals and
minimizing environmental impact.

Data-driven research: Al can facilitate data

analysis and mining of large-scale datasets

related to post-harvest diseases. By extracting

valuable insights from these datasets,

researchers can gain a deeper understanding ofC-
disease dynamics, identify potential risk

factors, and develop more effective

management strategies.

Onions are susceptible to several post-
harvest diseases that can affect their quality
and marketability. Here are some common
post-harvest diseases of onions and their
management strategies:

Neck Rot (Botrytis allii): This disease affects
the neck and upper bulb of the onion. It is
characterized by a soft decay that starts at the
neck and gradually spreads downward. The
affected tissues become brown, watery, and

covered with grayish-brown mold. Highd-

humidity and poor ventilation during storage
promote the development of neck rot.

Management: Proper monitoring the storage
house including curing and drying of onions to
reduce moisture levels. Remove infected bulbs
during grading and sorting. Good ventilation
and storage conditions to minimize fungal
growth.

Black Mold (Aspergillus niger): Black mold
is a fungal disease that affects onions during
storage. It appears as a black growth on the
bulb surface, leading to the decay of outer
scales. High humidity and poor air circulation
in storage conditions favor the growth of this
fungus.

Management: Good post-harvest handling
practices to minimize damage to bulbs.
Segregate infected and injured bulbs before
storing. Store the bulbs in cool, dry and well-
ventilated storages. Fungicide treatments may
be used, following label instructions.

Blue Mold (Penicillium spp.): Blue mold is
caused by several species of the Penicillium
fungus. It primarily affects the outer scales of
the onion bulbs and causes a soft decay
accompanied by a blue-green mold growth.
Blue mold can spread rapidly under moist
storage conditions.

Management: Promptly cure the bulbs so that
the necks are dry to prevent the possibility of
blue mould. Use the following other cultural
practises as well: Reduce the amount of insect
damage and bruising or wounding that occurs
to bulbs during harvest and handling. Store
bulbs with low relative humidity and a
maximum temperature of 41°F.

Downy Mildew (Peronospora destructor):
Leaf tissue fades to a light green colour, then
turns tan, brown, or yellow, and eventually
collapses. Purple to violet-colored lesions are
possible. Older leaves exhibit Peronospora
destructor symptoms in the form of fine, hairy,
greyish-white growths when the leaves are wet
or when the humidity is really high.
Management: Crop rotation with non-host
plants. Adequate spacing between plants for air
circulation.  Avoid overhead irrigation.
Fungicide applications based on local
recommendations and disease severity. Scales
with water-soaked or pale yellow spots on the
outside are the first signs. On the surface of the
lesions, a green to blue-green powdery mould
may later form. When sliced, infected fleshy
scales appear tan or grey.
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Bacterial Soft Rot (Pectobacterium spp. and
Erwinia spp.): Bacterial soft rot of
onions usually goes unnoticed until after

harvest. The pathogen spreads from the neck >

down into the bulb.

Management: Proper sanitation practices to
minimize the spread of bacteria. Prompt
removal of infected bulbs. Avoid injury during
harvest and handling. Use of bactericide
treatment is recommended if required.

Storage rots (various fungi and bacteria): A
spore mass that forms in the bulb's throat and
is dusty grey in colour. Under the scales, there
is softening of the neck and sporadic formation
of black, up to 1.5 cm in diameter sclerotia
formation. A soft-brown rot starts to form and
spread inside the bulb.

Management: Proper curing and drying,
removal of damaged or infected bulbs,
adequate air circulation and proper storage
facilities. Regular monitoring and sorting to
remove diseased bulbs. Fungicide and
bactericide treatments may be applied, as
needed.

To manage post-harvest diseases in
onions, it is important to follow these
preventive measures:

Harvest onions at the appropriate stage of
maturity and handle them carefully to avoid
injuries that may facilitate disease entry.

Ensure proper curing of onions by allowing
them to dry in a well-ventilated area until the
necks are completely dry.

Store onions under suitable conditions,
including low humidity (below 70%), good air

circulation, and temperatures between 32-40°F
(0-4°C).

Regularly inspect stored onions for any signs
of disease and promptly remove and destroy
infected bulbs to prevent further spread.

Maintain good sanitation practices in storage
facilities by cleaning and disinfecting
equipment, as well as removing any decaying
plant material.

Professional-grade equipment with Al tools can
be used for the post harvest disease management
of onion by the farmers.

Moisture Meter: A good moisture meter
helps you determine a material’s moisture
level, enabling you to understand whether
there’s a risk of harmful spores of mold and
other pathogens.

» Thermal Imaging Camera: Thermal
imaging cameras help you detect the source
of moisture in areas that you usually
wouldn’t be able to access.

» Hygro-thermometer: Hygro-
thermometers or hygrometers are devices
used to measure air humidity, showing
whether it is high enough for pathogens to
grow.

» Particle Scanner: A particle scanner is a
valuable spores testing tool as it helps you
determine how many spores particles of
pathogens are present in the air.

Conclusion:

It's important to note that the specific
management strategies may vary depending on
the local conditions, onion variety, and
regulations. Al tools have the potential to
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enhance the efficiency and effectiveness of
post-harvest disease management in onions,
leading to improved crop quality, reduced
losses, and sustainable agricultural practices.
Consult with local agricultural extension
services or experts for the most appropriate and

up-to-date recommendations for your region. If
post-harvest diseases are severe or persistent, it
is advisable to consult with local agricultural
extension services or plant pathology experts
for further guidance and appropriate treatment
options.
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