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Abstract

The current study was conducted during April, 2024—November, 2024, at West Jaintia Hills district of Meghalaya with the aim of documenting
and validating the ITKs followed by the tribal farmers for pest management in ginger fields. Indigenous Technical Knowledge (ITK) derived
from traditional wisdom was an asset of farmers in developing countries. However, many of these ITKs were lostdue to lack of documentation
and no validation for further improvement with modern scientific technologies. Present-day circumstances made it imperative for indigenous
innovations to be evaluated and popularized. Documentation and preservation of Indigenous Technical Knowledge (ITK) was urgently required
for a number of different communities, many of which were on the verge of extinction. Many of the farmers practiced the application of
soaked tobacco leaves and creation of scarecrows in paddy fields. Further, on validation of ITK method using salt to prevent white grub pest
in ginger fields, it was found that percentage of pest infestation was about 5.8% while infestation was lesser in experimental plots using
recommended scientific method (4.5%). However, the percentage for pest infestation was highest in case of farmers’ field where no pest
control measure was taken. Remarkably, there was not much difference in the yield of ginger in case of both the controlled and experimental
plots. Therefore, it could be concluded that the ITKs, which have been used by farmers for centuries, if organized and used scientifically,
could also be effective in the creation of eco-friendly, location-specific, economically viable and socially acceptable technologies.
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1. Introduction management (Krujia, 2020). However, many of the useful ITKs
has been lost over the time as this vital knowledge is passed
on from generation to generation by word. Therefore, there
is a need for documenting traditional knowledge which can
act as foundation for creation of modern technology (Ansari
et al., 2021). The responsibility of documentation centre is
to identify the information sources and acquire the details
of each knowledge entity, classify them, prepare metadata,
develop databases to preserve that information for further use
(Pramanik, 2019). Documentation has great practical utility,
it provides useful clue in planning projects for conservation
of biological diversity, sustainable uses of natural resources,
indigenous health practices etc (Pandey et al., 2017).

Indigenous Technical Knowledge (ITK) has enormous
innovative potential. ITK is local information that differs
among particular communities and is passed on from one
generation to the next (Naharki et al., 2020). It serves as the
framework for decision-making at the local level in crop and
soil management, pest and disease management, health
care and other natural resource management (NRM) and a
basis of different activities in tribal societies (Warren, 1991).
ITKs are based on experience tested over the centuries and
are given the best flexibility in the local environment in the
context of agricultural sustainability (Ponnusamy et al., 2017).
The ITKs can contribute greatly to the overall socioeconomic
development of the communities (Vineetha et al., 2023). Although indigenous peoples’ contributions to the world’s
Anonymous (2015b) highlighted that integrating indigenous  biological and cultural variety as well as sustainable
knowledge with contemporary science and technology can  development are widely acknowledged, there are still many
lead to innovative solutions that address pressing global obstacles in the way of traditional knowledge and technology
challenges while respecting local traditions and wisdom. (Borthakur and Singh, 2012). Thus, there is a need for

ITK is an important resource for sustainable development, Validation of these ITKs as by linking the ITKs with farmer,
particularly in the areas of agriculture and natural resource  research and extension, the output of researches can be made
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more fertile and usable. The participatory technologies that
are developed through ITK integration will provide diversified
technological options (Pandey et al., 2017). Promoting
well-established validated ITKs through extension efforts or
awareness initiatives can assist other farmers in reaping their
benefits (Saurav et al., 2023) and would be highly effective for
diminishing the future consequences in agriculture (Chamling
et al,, 2024).

ITK holds significant importance in Northeast India and has
evolved over generations to adapt to its specific ecosystem,
topography, etc. The pest and disease management of
agricultural and horticultural crops were carried efficiently
using locally available inputs (Chandola, 2011). Ginger is one
of the important cash crops in the state of Meghalaya and the
ethnic farming community highly depends on enhancing the
productivity with sustainable utilization of available natural
resources. Ginger is grown in almost all the states of the
northeastern region (Rymbai et al., 2018) with Meghalaya
ranking 2" in ginger production (Anonymous, 2015a).
However, Sharma et al. (2023) in his study revealed that the
major constraints faced by the ginger farmers of Meghalaya
was soft rot disease and attack of white grub insect pest.

Since the ITKs are precious cum value added assets, a
systematic investigation and refinement of the ITKs with
appropriate documentation are the need of present day so
as to execute them in the right direction for a sustainable
agricultural system. Therefore, the study endeavours
to document the ITKs adopted by the farmers for pest
management and validation of an ITK method for control of
white grub pest in ginger field.

2. Materials and Methods

The study was conducted during April, 2024—November, 2024
in the northeastern state of India, Meghalaya. West Jaintia Hills
district of Meghalaya state was selected for the study being
one of the agricultural dominant districts in the state. The
community and rural development block (CRDB) -Thadlaskein
CRDB were selected for the study as ginger crop was one of
the major commercial crop of the block. Participatory rural
appraisal (PRA) and group discussions were conducted with
the farmer groups of the block to identify and document the
different indigenous technical knowledge (ITK) used by the
farmers for pest management. Three trials were conducted
for the study at different locations in the block.

2.1. Experimental design and treatment details
2.1.1. Experimental plot 1 (T0,)

The first experimental plot was carried out using the
indigenous technical knowledge (ITK) method in which a
solution of 1 kg common salt was mixed in 5 | of water and
sprayed about 200 msq after ploughing and before sowing.

2.1.2. Experimental plot 2 (TO,)
The second experimental plot was carried out using the scientific

w
. © 2025 PP House

recommended package of practices. The method comprises of
soil application of Beauveria bassiana+Metarhizium anisopliae
at 5 kg ha* during planting time+drenching of Beauveria
bassiana+Metarhizium anisopliae at 7 g I at 15 days interval.

2.1.3. Experimental plot 3 (TO,)

In the third experimental plot, no control measures were taken
for pest management.

The parameters like percentage of pest infestation, yield and
economic returns were analysed for the experimental study.

3. Results and Discussion

3.1. Identification and documentation of ITKs practiced by
farmers for pest management

Some ITKs were exclusive to a specific region and there was
a constant need to document and preserve these ITKs of
different communities which were at the brink of extinction.
It represented the knowledge of a particular community that
has developed over an extended period of time spanning
multiple generations and continues to evolve over time (Lenka
and Satpathy, 2020). All possible ITK on pest management
practiced by the farmers of the selected district of West Jaintia
Hills, Meghalaya has been collected and documented in details
as presented in Table 1.

Table 1: Identification and documentation of Indigenous
Pest Management

Sl.  Indigenous technical knowledge Percentage
No. of farmers
practicing the
ITK (%)

1.  Overnight soaking of tobacco leaves 72.50
water and application of diluted
solution on vegetable crops.

2.  Application of salt before sowing 75.00

3.  Application of ash on paddy fields 61.67
before sowing

4.  Application of egg shells on the soil 37.50
Spraying of grinded turmeric water 51.67

6. Application of grinded potato peels 26.67
water
Application of lantana extract water 22.50
Erection of scare crow on rice fields 62.50
Tying of yellow thread around the 40.00
field

10. Bamboo+garlic+turmeric extract 17.50

11. Hanging of dead frogs/flesh of snail 28.33

on stick and placed in the rice field
during milky stage of grain
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From a sample of 120 farmers from the selected block, more
than 70% (72.50%) of the farmers practiced the ITK of soaking
tobacco leaves overnight in water and applying it on vegetable
crops to prevent from pest like aphids, etc. Similarly, more
than 60% of the farmers practice the application of ash on
paddy fields and erection of scare crow on fields to scare
away birds. Very few of the farmers applied the solution made
from extract of bamboo, garlic and turmeric and application
of lantana extract water for pest management. This might be
due to lack of knowledge of the ITKs, as most ITKs have been
conveyed orally from generation to generation and during this
usual practice there was every chance of arising gaps in proper
communication at different levels and also misrepresentation
of the actual facts. It was also often observed that some people
tried to hide the ITKs practicing in their own communities or
do not like to share their ITKs with others (Borkakati, 2023).
Thus, implied the need and urgency for proper documentation
of ITKs.

3.2. Validation of ITK for control of white grub in ginger fields

White grub pest in the ginger fields of the selected block was a
great menace. Many of the farmers loss in yield was due to this
soil borne pest. From the experimental plots carried out, the
results as depicted in Table 2, it can be concluded that the pest
infestation on plot TO, which was controlled using ITK method
of application of salt, percentage of pest infestation was about
15.8% which was higher than the controlled plot (TO,) using
the recommended scientific method (14.5%). However, the
percentage of pest infestation was found to be highest at the
experimental plot TO, in which no pest management practices
was done. It has been rationale by experts that the salt acts as
a pesticide and by exosmosis, salt may kill the grubs (Rathore
etal., 2021). Thus, in absence of the recommended scientific
method, farmers can opt for the ITK method of applying salt
on their fields to reduce white grub pest.

Table 2: Controlled of white grub in ginger field using ITK
method

Particulars T T TO

1 2 3
(Controlled (Controlled  (Farmers’
with ITK with scientific  practice)
method) method)
% of pest 15.8% 14.5% 27.9%
infestation
Avg. weight of 580 620 500
rhizome (g)
Yield (t ha) 10.03 10.42 8.28
Gross cost (3) 170000 182000 234400
Gross return 620000 625200 616800
)
Net return (%) 450000 443200 382400
B:C ratio 3.64:1 3.44:1 2.63:1
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Further yield, gross cost and gross return was found to be
highest for TO, however, net return was highest in the case
of TO, being cost effective for the inputs with a greater yield
return. Thus, this ITK method was highly successful and needs
to popularise as it was economically viable.

Similarly, many ITKs can be recommended for a sustainable
organic farming practice however, prior to their
recommendation, pre-requisite information like appropriate
doses and time of application were needed to be worked
out and standardized through scientific analysis of the more
potent ITKs. These indigenous knowledge and technologies
have provided the indigenous communities with comfort
and self-sufficiency and are usually at the level of modern
knowledge and technology.

Figures 1: Experimental plots for validation of ITK of white grub

4. Conclusion

To ensure the continuity of ITK practices for future generations,
we need to understand the scientific rationality and their
communication patterns. The paper has highlighted the
significance impact of using ITKs for pest management. ITK
had positive social implications was financially accessible,
sustainable and emphasized the efficient use of eco-friendly
resources. In practice, a possibility that traditional knowledge
experts might be able to create more effective solutions for
contemporary problems through flexibility and modification
with scientific institutions.
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