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Abstract

Agriculture is the backbone of the Indian economy because 65% of our population resides in rural areas,
and 47% of the population depends on this sector for their livelihood. Keeping these facts in view, focusing
on rural development seems to be essential. After successful implementation of the Green Revolution
programme, definitely India has achieved its goal of food security. Currently, our focus has changed from
food security to nutritional security with quality produce. Before Indian agriculture, there were many
challenges, such as social and environmental issues, which can be catered to by the adoption of age-old
agricultural practices after revalidation in present-day farmland cultivation or in the Indian production
system. Natural farming is another approach based on the principles of nature and farmland ecology. This
aforesaid farming is the need of hour so action should be taken at earliest and our ancient rich agricultural
heritage must be utilized as a tool to overcome the current alarming Indian agricultural challenges. For
nutrient and pest management, our ancient formulation such as Kunapajala may be beneficial for changing
climatic scenarios to meet the quality requirements of Indian households by revitalizing and
restrengthening our natural resource bases as a top priority.

Keywords: Ancient Indian formulation, changing climatic scenario, Kunapajala, natural farming, plant
protection

Introduction

Natural farming is a kind of agricultural practice that solely keeps farmland ecology at the

central focus by maintaining biodiversity, enhancing biological activities by preserving the

natural flora and fauna of soil, optimizing the complexity of living organisms both flora and

fauna along with abiotic production factors in food grain production ecosystems with the

objectives to revitalize and restore overall soil health (wasteland to sustainable productive land);

improving and promoting indigenous cow breeds for farm/society welfare and efficiently and

effectively utilizing available natural/local resources (land, light, air and water, etc.) at the farm

level, consequently enhancing farmers’ economies by reducing agricultural input costs in the

current agricultural production system and mitigating or/and reducing greenhouse gas emissions.

Natural farming practices have following approaches, which should be strictly involved in

agricultural production systems:

o Natural farm must be independent of external agricultural inputs.

e  Use of seeds of local/traditional varieties.

e Locally developed microbial preparations and others based on natural/local raw materials
must be used for soil and seed dressings.

e The raw materials from farms must be used to prepare microbial and other preparations to
maintain soil health.

e The cover crops were grown, and biomass mulch was obtained from farm trees and other
sources.

e Biomass incorporation may bring about a suitable microclimate by increasing beneficial
microbial activity.
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e Adoption of suitable and remunerative mixed and
intercropping systems of local importance.

e  Growing trees on natural farmland.

e Livestock must be integral part of natural farming system,
especially indigenous cow breeds, as dung, urine, milk, curd
and ghee are important inputs for the preparation of
different products to meet the nutritional requirements of
crops and for controlling various diseases and pests.

e Age-old tested and validated traditional methods must be
adopted for water and moisture conservation [,

Relevance of Natural Farming

Rachel Carson in 1962 published the book ‘Silent Spring’, in
which she alarmed mankind about the negative impact of
synthetic pesticide application in an injudicious and
indiscriminate manner 21, Subsequently, the negative effects of
pesticide application on the immediate environment and on
agriculturally important microorganisms have also been
described by other scientists. Keeping these facts in mind, this
research was slightly reoriented to an eco-friendly farming
system to expedite the development and adoption of natural/eco-
pest management practices or methodologies. However, in India,
pesticide consumption has increased over the years, reaching a
level of 61,000 tons of pesticide %, With the inception of the
‘greed revolution’, excessive and indiscriminate use of
pesticides and monoculture of semidwarf varieties became
common features of Indian agriculture, which led to an increase
in the occurrence of insect pests and diseases, pesticide
resistance, pest resurgence, pesticide residues in agricultural
products and natural bodies and a marked decrease in the
population of natural enemies. In addition, the present
agroecosystems in India have structurally and functionally
deviated from the natural ones, possibly due to human
interference in agricultural production systems.

Hence, diversification of the Indian farming system seems to be
most crucial and essential in the current climate change scenario
for saving and protecting components of farming and cropping
systems from pest invasions. Suitable and site-specific crop
diversification has several valuable influences on the population
dynamics of insects, agriculturally important microbes in the soil
environment and disease occurrence in agricultural ecosystems.
Microclimatic alteration through agronomic management
techniques such as intercropping, relay cropping and crop
rotation can not only increase production per unit time and per
unit area but also be an effective tool in pest management.
Ternangular relationships among pathogens/pests with their host
plants and manipulation in microclimatic environments can
provide the possibility and opportunity to control pests.

Natural farming is an agroecological system that adheres to
fundamental ecological and natural principles that promote
sustainability, productivity, and the preservation of the land's
natural resources. Agroecology emphasizes the
interconnectedness of agroecosystem components and the
intricate dynamics of ecological processes, including nutrient
cycling and insect regulation, as opposed to focusing on a single
component. As a result, a cropping system in which primary and
intercrop commodities are mutually exclusive and resistant to
one another's pests should be devised. Natural farming is a
climate-resilient, low-input method that promotes the use of
locally sourced, inexpensive inputs, decreases crop water
demand, and foregoes industrial pesticides. Moreover, it has the
capacity to mitigate cultivation expenses.

https://www.agronomyjournals.com

Definition of Natural Farming

Natural farming is an ecological farming methodology that was
developed by the Japanese philosopher and farmer Masanobu
Fukuoka. The book "The One-Straw Revolution™ was where he
first defined the aforementioned term 1,

As per Fukuoka, there are 4 principles of natural farming,

which are given as follows

e No disturbance of soil/ no tillage/ no use of plowing
implements

¢ Avoidance of chemical-based fertilizers, hence it is essential
to prepare the manure based age-old formulation from raw
materials available at farmlands.

e Tillage- or herbicide-mediated weed control must be
avoided

e Avoid dependency on other chemicals

The Ministry of Agriculture and Farmers’ Welfare
Definition of Natural Farming (NF): “A chemical-free natural
farming system wherein use of low-cost inputs (cow dung/urine
and plant extract based) coupled with recommended agronomic
practices like mulching and intercropping are promoted”.

NITI Aayog

Naural farming is chemical-free and livestock-based farming. As
a basis for this definition, prevalent practices are utilized. A
diversified agricultural system that incorporates crops, trees, and
livestock while maximizing the use of functional biodiversity is
firmly rooted in agroecology.

Nutrient Management and Plant Protection Approaches in
Natural Farming

The Indian agricultural history is rich in different innovations
and practices, which is evident from various books that have
included the different aspects of agricultural development. In
400 BCE, Krishi-Parashar authored the world’s first textbook on
agriculture. This means that India was a pioneer in the
innovation of different kinds of manure and plant protection.
Among them, liquid nutrients/manures have an almost 1000-
year-old history % Since long dating back, Kunapajala or
Kunapambu refers to an old-style liquid organic preparation
utilized in agriculture. Kunapajala, a Sanskrit word made up of
two words, ‘Kunapa’, means having an odor reminiscent of a
decaying corpse, and ‘Jala’ stands for water. This aforesaid
preparation  appears in  two ancient  manuscripts:
“Vrikshayurveda,” authored by Surapala approximately 1,000
AD in Eastern India, and ‘Lokopakara,” documented by poet
Chavundaraya approximately 1,025 AD in Karnataka, South
India. I Y. With the publication of the English version of
Vrikshayurveda, the beneficial role of Kunapajala came to
notice. Valmiki Sreenivasa Ayangarya conducted tryouts with
Kunapajala and subsequently highlighted its beneficial effects
on mango and coconut using herbal formulations 1. On the
other hand, when herbal Kunapajala is made from naturally
fallen sour mango and soap nut (Sapindus emarginatus) and
applied to chili plants, its growth enhanced, as reported by
Ayangarya Bl Later, in Arunachal Pradesh, Ayangarya made
various types of Kunapajala and experimented with various
crops, such as tea bushes and kiwi fruit gardens. The results
showed an encouraging impact on plant growth promotion and
natural pest-controlling characteristics. Different types of
Kunapajala prepared by Ayangarya are given in Table 1.
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Table 1: Different types of Kunapajala prepared by Ayangarya

Sl. No. |Different name of Kunapajala Preparation Method
1. Indsafari [ Mix safari fish along with cow urine of indigenous breed, then fermented under aerobic conditions
2 Mushika Kunapa Mix rats (body parts) along with cow urine o;‘ Olrr:gilg(e)?]gus breed, thereafter fermented under aerobic
3. Kukkuta Kunapa ! Mixing of fleshes of chicken + cow urine (Indigenous Breed), then fermented under aerobic conditions

Along with the adoption of ecologically friendly agricultural
operations and practices, natural farming solely depends on
locally produced manures, biopesticides, and natural sources of
mulching. Age-old plant preparations and formulations are in the
real sense good sources of agriculturally important
microorganisms, essential plant macro- and micronutrients, plant
growth-promoting hormones, enzymes, vitamins, etc., and
exhibit natural pest-controlling characteristics 2. Among the
various traditional preparations, Kunapajala was traditionally
used and is still contemporary as well as one of the best and first
liquid-fermented preparations; it was created by fermenting
plants and animal products. Along with important
microorganisms, growth-promoting substances, and others,
Kunapajala has an abundant amount of plant nutrients,
particularly NPK, which play crucial roles in supporting plant
development and growth. In 2007, Mishra mentioned that
Kunapajala can serve as a viable alternative to traditional plant
nutrient sources (%1,

Kunapajala preparation

The importance and use of Kunapajala in optimizing crop

growth and productivity are mentioned, while Lokopakara lacks

detailed instructions, Surapala’s Vrikshayurveda (verses 101-

106) outlines the preparation procedure 231,

e Whatever flesh, bone marrow, brain, body fluid, or body
waste of a lifeless pig is available, it should be collected as
convenient, and thereafter, water must be mixed in it and
finally placed under the ground to avoid foul/bad odor
generation and also avoid attacks from animals, particularly
dogs.

e Surapala has given first preference to use dead boars for the
preparation of Kunapajala; however, to enhance flexibility

among farmers concerning the use of raw materials, he later
recommended the use of other items, e.g., fat, bone marrow,
flesh, body fluid, and body waste, from any animal
(especially with horns), and fishes can also be used in
preparation procedures if available.

e Collected all the amount of fleshes of animals including
fish® excreta and their body components must be
appropriately cooked in water and then stored in a vessel
made of clay with the adequate husk of paddy.

e During application, the above-mentioned mixture should be
cooked by adding an oilcake of sesame, honey, and black
gram but water-soaked, eventually, a small amount of cow
ghee may also be added to the mixture.

Perhaps the natural liquid formulation of Kunapajala in many
manuscripts mentioned its positive and crucial nutritive role in
overall plant/tree growth and development of special
reproductive parts; surprisingly, in Vrikshayurveda of Surapala,
there is no suggestion about the quantity of ingredients
essentially required to prepare Kunapajala formulations (41,

In 1999, Nene explained that Kunapajala might also be prepared
by using plant-based products as a raw material without animal
flesh ['81, This means that Kunapajala can be categorized into
two parts: herbal and nonherbal. This herbal Kunapajala is also
called Shasyagavya. The preparation methods of herbal
Kunapajala include first mixing gobars, gomutra, organic
residue, and water in a ratio of 1:1:1:2, respectively then this
prepared mixture must be allowed for fermentation.

Over the course of time, manipulation or alteration in
Kunapajala preparation was observed, which was based on
locally available raw materials and farming practices. Some are
compiled below (Table 2).

Table 2: Different preparation methods of Kunapajala

SL'. Constituents of formulation Preparatory methodology '\nggggeﬂogg
1. Cut pieces of rats (few), which may be picked either from a
field or house or both and thereafter put into a vessel.
Pieces of dead Rats: Number is in Few; Urine of Indigenous Ingf I:nt:lfsal?r ?ég;n;?gmeguvgisil|’aiiw gl;:gairédslelgglrﬁem;re
1 Cow Breeds: 3 liters; Dung is also used but of Indigenous ‘ndilg » Sugar, gram, Narayanan
. . ! . . . mixed and then left for aerobic fermentation for at least 2 weeks.
Cow Breeds: 5 kg; Sugar: 500 g; Black gram: 250 g, h . . (2006) (171
Sesame: 250 a. Cow milk: 1 liter. Honev: 100 ml 3. Subsequently, two more items Ilkg cow milk and honey are also
9 ' y put into it.
4. Lastly, whatever mixture is ready, it should be sieved and then a|
liquid is obtained, which is known as a ‘Rat Kunapa’.
1. Entire raw materials should be put in a vessel of the required
capacity and then rotated accurately.
2. Subsequently, the above vessel loaded with mixture must be
Raw materials from animal sources (Waste materials from | allowed for fermentation but aerobically, as a minimum for 25
2 animals/bones and meals from fish source): 1 kg; Dung of days. Ali et al. (2012)
" | Indigenous Cow: 1 kg; Urine of Cow (Indigenous breed): 1 | 3. Repeatedly, the above-mentioned preparation must be stirred (1
liter as well as H20: 2 liters properly.
4. After the completion of 25 days, the ready solution may be
found but after sieving by net, if a net is not available then clean
cloth can be used instead of net.
Bombay duck fish, which is zoologically known as 1. Take the container of eighty-liter capacity, then entire raw
3 Harpadon nehereus, should be taken in the magnitude of 10 | materials as recommended should be transferred in the same, Nene (2012) 191
" | kg including the involvement of Sesame oil cake powder + thereafter stirred carefully for right mixing.
Paddy husk + Molasses (4 kg each) and then Fresh 2. Subsequently, the vessel/container with a mixture of raw
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Indigenous cow urine: 30 liters

materials should be placed in a shady place for a minimum of 60

confirm the fermentation, but aerobically.
3. Finally, after completion of fermentation of the raw materials
mixture, it should be filtered properly by using hygienic fabric.

days. During this aforesaid period, rotate the mixture irregularly to

Fish and mutton: 3 kg; Honey: 2.5 kg; Milk: 6 liters;
Sesame: 500 g; Black gram: 500 g; and Water: 12 liters

1. For the preparation of nonherbal Kunapajala, fish, as well as
mutton, altogether is allowed to boil in H20 till six liters of
extract of mutton and fish remain, which is further allowed to cool
down.
2. Thereafter, take a porcelain pot, which must be fumigated
employing dried Guggulu (the botanical name is Commiphora
wightii)/Marica (its botanical name is Piper nigrum)/Jatamansi (it
is also known by Nardostachys grandiflora as a binomial
nomenclature).

3. Whatever juice is obtained after boiling and cooling fish and
mutton jointly should be transferred in a fumigated porcelain pot.
4. Consequently; the addition of Indigenous Cow Milk, honey,
sesame (Til) & Black gram (Urd) is permitted in the same pot.
5. Then, the opening or mouth of the above-mentioned porcelain
pot should be locked by cover, i.e., lid, and after all wrapped with
muddy (clay) fabric/cloth.

6. In the next step, the jar/pot is allowed for anaerobic
fermentation at least for 15 days duration.
7. Ultimately, the mouth of the pot is unlocked, then whatever
mixture of the solution is ready, should be sieved by clean
cloth/fabric

Jani et al.
(2017) 1

Water: 5 liters; Animal flesh/fish: 1 kg; Milk: 1 liter; Ghee:
1 kg; Honey: 500 g; and Cow urine: 1 liter

1. Fleshes/meat of animals and fishes should be boiled along with
H20

2. After boiling, the entire material must be poured into an earthen
pot.

3 Then, other all raw constituents
must be added to the above earthen pot.
4. Hot water which is approximately 5 liters is being poured into
the above mixture.
5. The mouth of the container should be covered with clean and
hygienic fabric/cloth
6. Continuously till 14 days, constantly and consistently the above
combination must be mixed up.

7. Lastly, the above-ready solution must be filtered properly.
8. The above Filtrate may be applied or sprayed over any crop
foliage at any stage by diluting it (Kunapajala) with available H20
in 1:10 proportion.

Thakur (2018)
[27]

Naik et al.
(2022) 1161

(@)

Nettle Herbal based Kunapajala

Cow dung and urine of Indigenous breed must be taken 20
kg and 20 liters, respectively.
Germinated pulse, i.e., Sprouted urd: 2 kg; Cake (khali) of
mustard: 2 kg; and crushed jaggery: 2 kg; H20: 20 liters;
Indigenous cow milk: 1 liter as well as buttermilk: 1 liter
Lastly Paddy husk

1. In a plastic container (200-liter capacity) following items
should be added-
Cow dung of Indigenous breed,
Cow urine of Indigenous breed,
Sprouted urd,
Mustard cake,
Crushed jaggery &
H20.
2. Fresh and finely chopped nettle plants should be added
thereafter.

3. Before preparing Kunapajala, it’s essential to boil paddy husk
in water for 15-20 minutes, at least two days in advance.
Afterward, filter the contents and combine them in the same
plastic container with indigenous breed cow milk and 20 kg of
nettle plants buttermilk.

4. All the mentioned items should be stirred systematically but by
wooden stick and then H20 must be poured up to the mouth of the
drum.

5. Lid/cover must be closed after preparation processes as given
above.

6. Stirring must be sustained without break during morning and
evening both times till 20-25 days. As fermentation starts, then
bubble appears, which is not visible if the preparation is finished.
7. Ultimately, a mixture of solution must be sieved and then kept

at the appropriate place.

(b)

Weed based Herbal Kunapajala
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Cow dung and urine of Indigenous breed must be taken 20
kg and 20 liters, respectively.

Germinated pulse, i.e., Sprouted urd: 2 kg; Cake (khali) of
mustard: 2 kg; and crushed jaggery: 2 kg and H20: 20 liters;
Plants used:

Neem (Azadirachta indica); Wild jasmine (Clerodendrum
sp.),

Beal (Aegle marmelos);

Datura (Datura sp.);

Lantana (Lantana camara); Mango (Mangifera indica);
Guava (Psidium guajava); Calotropis (Calotropis sp.);
Castor (Ricinus commumis); Billy goat weed (Ageratum
conyzoides)

All above-mentioned plants must be used in equal amounts,
i.e., 2 kg (each);

Milk: 1 liter
Buttermilk: 1 liter;

Paddy husk

In this method, weeds must be used instead of nettle plants,
whereas rest preparatory process is identical to that of creating
nettle-based herbal Kunapjala as given above in details.

(c) Integrated herbal Kunapajala

Ingredients: same as weed and nettle-based Kunapajala

To create this, combine an equal amount of nettle plants and
weeds. Follow the same preparatory process and the methodology.

Function of Kunapajala in Agriculture

e Itisagood source of essential plant nutrients

e Kunapajala contains various agriculturally important
microbes, beneficial enzymes, hormones and other natural
chemicals that tend to promote plant growth and
development

e Drenching after mixing of Kunapajala and Panchagavya in
soil collectively showed linear growth of roots as well as
shoots in seedlings of vegetables if compared with
treatments like application of Kunapajala and Panchagavya
alone as well as control. 1,

e In addition to the nutritional role of Kunapajala, it has
another property that can control diseases and pests by
developing resistance in the plant body; even Kunapajala
showed distinct performance as compared to other
formulations, which ultimately led to a greater yield of the
crop 191,

e The application of Indsafari (a type of Kunapajala) on
foliage at a rate of 1% effectively controlled the two insects,
particularly in the tea garden, i.e., the mosquito bug
(Helopeltis ~ theivora)  including  loopers  (Biston
suppressaria) [,

e In chickpea crops, as compared with hydro-priming and
other seed treatments, even including control, Kunapajala @
10 percent as a seed priming gave significantly better
results, as reported by Halder in 2022 [,

Summary and Conclusion

Ancient and modern manuscripts have proven that Kunapajala, a
fermented liquid formulation, is effective at sustainably
enhancing crop productivity. It is not only acts as manure but
also has been found to be effective in managing diseases and
pests of crops. By applying Kunapajala, wasteland can be
converted into productive and sustainable land by improving the
physical, chemical, and biological parameters of the soils. This
liquid formulation contains many beneficial nutrients, growth-
promoting hormones, enzymes, vitamin organic molecules, etc.,
which eventually play a crucial role in the overall growth and
development of crops and also provide resistance to crops
against various types of diseases and pests in a natural manner.
However, further research is still needed concerning the analysis
of the quality and standardization of raw materials and the
determination of the appropriate amount, timing, and method for

the application of Kunapajala, etc. These proven age-old ITK
formulations must be brought under wvarious crops,
multilocational trials, and chemically analyzed the quality
parameters of Kunapajala in standard government laboratories.
After extensive, elaborate, and concrete successful multifaceted
research on Kunapajala, the findings and technology options
mentioned above must be incorporated into extension machinery
for mass diffusion and percolation of proven natural farming-
related technologies for sustainable development of Indian
agriculture.

Disclaimer (Artificial Intelligence)

Author(s) hereby declares that NO generative Al technologies
such as large language models (ChatGPT, COPILOT, etc.) and
text-to-image generators have been used during the writing or
editing of manuscripts.
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