Research Paper

P ap) Impact Factor: 7.358 IIMSRR
|- Peer Reviewed & Indexed Journal E- ISSN - 2349-6746
N WWW.ijmsrr.com ISSN -2349-6738

ADAPTION OF MECHANIZATION IN ARECA NUT PRODUCTION AND PROCESSING
UNITS TO REDUCE LABOUR SHORTAGE IN UTTAR KANNADA DISTRICT- REVIEW
OF LITERATURE

Nagesh Mohan Bhat* Dr. Vinayak M Bhandari**
*Research Scholar, Department of Management & Commerce,Srinivas University, Mangalore, India.
**Research Professor, Department of Management & Commerce,Srinivas University, Mangalore,
India.

Abstract

Areca nut is a labour-intensive plantation crop cultivated pre-dominantly in Karnataka and Kerala.
Traditional cultivation methods depend heavily on manual labour for tasks like harvesting; dehusking,
spraying, irrigation etc. with availability of labour, diminishing over the years, mechanization is
emerging as a sustainable and cost-effective alternative. mechanization in areca nut cultivation has
immense potential to drastically improve cost effectiveness, in view of rising labour shortages, wage
inflation and enhance productivity.

Keywords: Areca nut cultivation, labour shortage, tree climbers, farm modernization, labour cost
reduction, mechanization, crop productivity, tools for plantation, operational efficiencies, sustainable
agriculture.

Introduction: Uttar Kannada is one of the major areca nut producing districts of Karnataka.With bulk
of cultivation concentrated in talukas like Bhatkal, Honnavar Kumta in coastal areas and Sirsi,
Siddapur Yellapur in the upper ghats malnad region.While the region has favorable agro climatic
conditions for areca cultivation, on the flip side, the farmers face significant challenges related to
mainly labour, pests, climatic changes, mechanization, market dynamics and institutional support. This
report presents a comprehensive overview of the key problems and their adverse impact on areca nut
farming in the district.

Adaption of mechanization in areca nut cultivation involves the use of machinery to perform
agricultural operations with the goal of reducing human labour, enhancing efficiency and improving
overall productivity.

In the context of areca nut cultivation this concept interacts with labour behavior, technological
adaption and cost benefit analysis.

Adaption can be accelerated by subsidies, awareness programs and innovative machinery suited to
plantation conditions.

This framework helps to guide empirical studies, supplements policymakers in designing subsidies,
also promoting mechanization.

Research Objectives:

1) To evaluate the impact of mechanization on labour requirement and cost of cultivation

2)To determine the influence of mechanization on yield, product quality and overall farm productivity
3) To study the extent of mechanization currently adopted in areca nut cultivation.

4) To identify the socio-economic constraints in adoption of mechanization among areca nut growers.

Study area:
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The study relates to coastal parts of Uttar Kannada district of Karnataka state, where areca nut is a

major livelihood crop.

Summary of Review of Literature:

EI(') Field of Research Focus Outcomes References
Integrating machine A focus on | While not directly Saruk and
learning for banana and | mechanization specific, this Rayulu
enhanced areca nut article explores hoe machine (2024)

1. | agricultural learning and data analytics
productivity enhance productivity in areca
nut-laying groundwork for
precision mechanization
Mechanical Study indicates Indicates mechanized AgriBot
9 harvesters adjustable harvesting trends summery article
' booms that Nov 2023
shake/tap trees
Production of areca Production and| Scope for market expansion Hanumantapp
nut in Karnataka marketing a Jamanal and
3. .
management in C Murthy
Karnataka 2022
Merits of mechanization | The study’s | Mechanization also had positivel Gowda et al
in areca nut cultivation intension is | economic returns in the long 2021
to ascertain | term  despite  the initial
the investment
relationship
between
4.
startup
environmen
tsand
agricultural
entrepreneurs
hip.
Areca nut cultivation | The study | The crops are highly dependent CPCRI 2020
practices indicates on manual labour due to tall (Central
labour nature of palm trees and need| plantation crops
intensive for frequent operations. research
5. practices institute)
such as
planting,
irrigation
etc.
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Enhancing possible There is considerable gap in Divya Bharathi

strategies to enhance
brand awareness in areca
market

making areca products moving
up the value chain

and G P Dinesh

2020

Comparative  analysis
manual viz a viz
mechanized

Finds
mechanized
dehusking
costs only
Rs 141- Rs
78 / quintal
Versus
manual Rs
276 -Rs
277
/quintal
suggesting
small scale
adoption
via two to
SiX gear
machines
depending
on farm
size

Patil Dec 2020

Dehusking / Dehusking
mechanization

Performanc
e
evaluation
of high
capacity
mechanized
dehusking
equipment
for  green
areca nut

Compares 2-, 4 and 6, belt
dehusking machines achieving
82% whole nut recovery and
operational costs

Ravindra Naik
etal.
2020

Design and fabrication

presents
the design
and
fabrication

of a

remote-
controlled
machine

It helps in climbing area trees
using gripping motors,
responding directly to the
shortage of skilled climbers

Pallavi H G

2019
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Cultivation practices and
labour dependence

Perennial
crop

long
gestation
period
requires
labour
intensive
operations

with

Findings show 60% of the total
costs of areca nut cultivation
are labour costs.

Seasonal labour scarcity|
especially during peak
harvesting period. (Nov to feb)

S, Hegde 2019

11.

Areca nut husk fiber
extraction

Effect
mechanical
treatments of
areca nut fruit
husk on husk
and its fiber

of

Demonstrates mechanical
pressing and 24 hours water
soaking yielded 57% fiber
recovery with no significant
loss

Gosh al.

(2019)

et

12.

labour  challenges
areca nut farming

Reasons  for|
severe labour
shortages

To investigate the reasons,
during harvesting and post
harvesting stages.

Rising wages and migration of
rural youths to urban areas
have worsened the problem

Patil
and
(2019)

(2016)
Hegde

13.

Barriers to

mechanization

The initial
high costs

Many small holders find it
difficult to afford modern
equipment without subsidy or
credit support

Kumar and

prasad 2018

14.

Tailored made tools

Developed
several tools
tailored  for
cultivation
such has the
areca a palm
climber,
(kokum
type), hand
operated de
husker  and
power

sprayer

These tools have demonstrated
effectiveness  but  adoption
remains limited top progressive
farmers

CPCRI 2018
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Lack of awareness and Due to thel Farmers are often unaware of| Rao etal 2017
15 training least exposure | the availability of modern tools
' or do not receive adequate
training in their use.
Mechanization in | Mechanizatio | Studies suggest potential tools Thomas et al
plantation crops n in | like palm climbing devices, 2016
plantation power sprayers nut de huskers
crops in | and areca nut dryers in reducing
coconut and | drudgery.
16. areca nut has
been slower
as compared
to field crops
due to
complexities
Planting inter- cultural | In plantation | Emphasizing extensionf A C Mathews
operations & general | crops, covers | strategies to promote machinery| et al. 2016
mechanization mechanizatio | adoption
17 n across
coconut,
areca nut, oil
palm, cocoa
etc.
Agricultural Emphasized | Mechanization contributes to| Singh et al.
mechanization mechanizati precision agriculture, improved 2010
on enhances |land use and reduced post- Mehta et al.
farm harvest losses 2014
18. S
efficiencies
Seminars and farmers | Focusing on | Critical for farmer centered ~apmpPcO
outreach mechanical adaption (2011-2014)
solutions
and
19. gathering
farmers
inputs
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Fragmented land holdings,| Small is The results depict, mechanized Krishna  and
cultural &  behavioral beautiful tools are less effective in smalll bhat 2012
resistance, inadequate, or scattered plots.
extension support traditional farmers may
20 hesitate to  adopt new
' technologies due to fear of
failure.
Traditional manual | Replaced by | Cuts labour costs by 10 to 15 % TNAU
dehusking machine increasing farmers profitability | Agritech portal
21, processing report
Study on extent of Low adoption | Influenced by cost, awareness, | Naik V S &
adaption and factors training, and accessibility | Patil S L
influencing post- Issues.
22. )
harvest technologies
in Uttar Kannada
Soil Quality | Impr Agro forestry enhances soil | Paramesh V
enhancement in Agro- | oved fertility, structure, moisture
forestry fertili retention, reduces erosion,
ty. promotes nutrient cycling, and
23. boosts biodiversity and soil
health.
Bio technological | Increased Biotechnological advancements| Karun A
advancements in areca | resilience. in areca nut focus on disease
24. | nut improvement resistance, yield improvement,
pest control, and stress tolerance
through genetic modifications.
Cropping Systems for | Resource Integrated cropping systems | Sujata S
resource efficiency optimization. | optimize  resource  use,
improve soil health, enhance
25. yields, and promote
sustainable agricultural
practices in diverse
ecosystems.
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26.

Technological gap in | Productivity
cultivation practices limitation.

Technological gaps in
cultivation  practices  hinder,
productivity, with limited access
to modern tools, knowledge,
and effective implementation in
farming communities.

Naik V' S

21.

Post-Harvest technology | Mixed
adaption in Uttar | results.
Kannada

Post-harvest technology
adoption in Uttar Kannada is
moderate, with significant gaps
in  adequate infrastructure,
transportation, and scientific
knowledge leading to
considerable produce losses.

Naik & Patil

28.

Ideal Planting Depth | Optimal
study by Shivamogga | yield.
areca nut research center

In well-drained soils, 90 cm
deep planting is recommended;
in heavy soils, 60 cm depth is
recommended for areca nut.

Adivappar N

29.

Value addition Limited
Technology Barrieris adoption.

Major  barriers to value
addition technology in areca
nut include lack of credit,
inadequate knowledge, no re-
training, and insufficient
equipment/facilities.

Bharati  Priya
R

30.

Procurement dynamics | Inefficient
by marketing agencies markets.

Procurement by marketing
agencies faces challenges like
intermediaries, price volatility,
and lack of storage/transport,
impacting farmers' fair price
realization.

Jamanal &
Murthy

31.

Growth & vyield trait Improved
analysis yield.

Fresh kernel weight, fruit
volume, and fresh fruit weight
show strong positive
correlations with areca nut
yield. These traits are crucial

for improvement.

Hiremath V Et
al
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Productivity and Carbon | Dual Improved areca nut cultivars Bhoomika H
sequestration  potential | benefits. exhibit significant potential for| R, Hegde M R,
of improved areca nut both higher yield and substantial| Malleshwarapp
32.| cultivars carbon sequestration,l aH P
contributing to environmental
sustainability.
Marketing of areca nut — | Farmer TUMCOS improves mer_nber Jamaanal SM
a study on the | empowermen | performance via market info, & Murthy P
33 performance of | t. training, and facilities.
| TUMCOS and CAMPCO stabilized prices,
CAMPCO educated growers, and
mitigated market monopoly.
Integrated Nutrients stainable Integrated nutrient | Hegde M R,
Management in areca n“tproductivity. management significantly | Maheshwari H
based cropping system improves soil health (organic | P, Sujata S
34. carbon, microbial biomass) and
enhances areca nut Yyield,
proving superior to chemical
fertilizers alone.
Areca  nut  research | po0caq Research focuses on improved Karun A, Sajini

38.

detection, soil mapping, and
optimized input application.

advances for sustainable sustainability. pultivars, diversified farmi_ng, K _ K,
growth integrated pest/nutrient| Ravishankar K
35. management, and value addition| V, Bhat R
for  sustainable areca nut
production.
An economics analysis | Reduced Areca nut cultivation in Uttar] Suvarna P
of areca nut production | profitability | Kannada district is profitable,
in Karnataka - A study but farmers face challenges like
36.| in Uttar Kannada district high labour wages, skilled
labour scarcity, high input costs,
and price instability.
Impact of planting depth | Optimized Deep planting (90cm) is ideal Adivappar N,
on yield of areca nut yield for areca nut in well-drained Umesha K
soils, while medium depth
37 (60cm) is better for heavy soils,
optimizing yield.
A role of remote sensing | Enhanced Remote sensing and UAVS Singh A, Singh
and UAV precision | efficiency provide high-resolution, timely] K
agriculture data for crop health, disease
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Cryopreservation & Bio Germplasm Vitrification-based Karun A, Sajini
technology of arecanut  lcafoquarded.  [cryopreservation  successfully < K
39 conserves areca nut embryogenic
' calli and pollen, achieving good
recovery and maintaining genetic
fidelity.
Technological Increased Drip irrigation balanced Sujata S, Ravi
intervention for | profits nutrition ’ pest/disease Bhat M
40 enhanci_ng . _progluctivity management, and  improved
| & profitability in areca varieties  significantly  boost
nut farming arecanut  yield and  farmer,
income.
Path co efficient analysis | Trait Fruit volume, fresh fruit weight Hiremath V,
of yield and its | selection and breadth of leaf sheath havel Narayanaswam
41 | COMPponents of areca nut the highest positive direct effects Y M: ShetR M
on areca nut yield per palm.
Cropping  system — for qimizeq Intercropping compatible cropg Sulata S, Ravi
resource use efficiency resources like cocoa, black pepper, or Bhat, Ananda K]
4o | INarecanut banana with areca nut improves| >
resource use efficiency, boosts
income, and diversifies risks.
Time series modelling of | Improved Time series modelling reveals Mishra P,
areca nut production in | forecasting significant trends and shifts in Kumar M,
43, | India areca nut area, production, and KumarR
prices, impacted by market
dynamics and policy changes.
Biotechnological Crop Biotechnological tools like tissue| Kaun A,
interventions for | enhancemen |- iture. molecular markers. and Ravishankar K
14 improvements of areca | t genetic engineering offer avenues ¥+ SAINIA A
| nut for improving areca nut traits,
including disease resistance and
yield.
Performance Evaluation | Enhanced The high-capacity mechanized Ravindra Naik
of _ High-Capacity | efficiency  |pg pysker performs efficiently,
Mechanized Green

45.

Areca nut DE husker

reducing labour, time, and costs
associated with green areca nut
processing, improving overall
productivity.
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Adoption of Advanced | o\ adoption |Adoption of advanced agro4 SUrekha
Agro-Technologies technologies is limited due to
46. lack of awareness, high initial
cost, and insufficient training
among farmers.
Mechanization _in Limi_ted” Mechanization  in  complex Rathinavel
Complex Cropping | applicability cropping systems faces
47 Systems challenges  like  adapting
' machinery to diverse crops and
terrains, requiring specialized
tools and training.
Cropping Systems 10 |nhtimized Intercropping diverse crops like| Sulatha
Enhance Resource Use janefits cocoa, pepper, or banana with
4g, | N Arecanut areca nut significantly boosts
resource use efficiency, income,
and ecological benefits.
Mechanization in | Improved |\jechanization addresses labour] Mathew,
Plantation Crops (ICAR- | efficiency shortages and boosts efficiency Manikantan &
49 CPCRI, 2016) in plantation crops. Challenges| Chowdappa
' include adapting machinery to
diverse systems and ensuring
farmer accessibility.
EPO'” Adapta.tion of | Train local |tp s operation generated Nain_aJ.A_.,
doti” Tools in Uttara | youth and approximately Z1.6 crore in published in
0. Kannada laborers revenue for the FPO during that Deccan Herald
period on May 16,
2024

Conclusion and suggestions

The study on the adaptation of mechanization in areca nut production and processing units in the
Uttar Kannada coastal district highlights the critical challenge of persistent labor shortages and
escalating labour costs. This issue significantly impedes the efficiency and profitability of areca nut
cultivation, a major economic mainstay in the region. The findings suggest that traditional farming
and processing methods are heavily reliant on manual labour, making them vulnerable to
demographic shifts, including rural-urban migration.

To mitigate these constraints and ensure the sustainable growth of the areca nut sector, adaption of
mechanization is not merely an option but a necessity. Mechanized solutions, ranging from planting
and harvesting to post-harvest processing like dehusking, offer a viable pathway to reduce
dependency on scarce human labour. Such technological interventions can enhance operational
efficiency, reduce overall production costs in the long run, and improve the timely execution of
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farming activities. Successful adaptation of these technologies require addressing barriers like initial
investment costs and providing adequate training and support to farmers, ultimately fostering a more
resilient and profitable areca nut industry.

1. Assessment of Existing Mechanization Practices
e Study efficiency and limitations of current areca nut machinery (harvesters, dehusking units,
dryers, etc.).
e Evaluate farmer satisfaction and return on investment (ROI) from existing technologies.
e ldentify why adoption remains low (cost, lack of training, terrain compatibility, etc.).

2. Development of Region-Specific Mechanized Solutions
e Design and test low-cost, terrain-compatible machines suitable for small and marginal
farmers.
e Innovate tree climbing and harvesting aids specifically adapted to the tall areca nut palms
found in Uttar Kannada.
e Focus on multi-functional units that can handle multiple tasks (e.g., dehusking + grading +
drying).

3. Economic Feasibility Studies
e Conduct cost-benefit analysis of full vs. partial mechanization.
e Study financing models and government subsidy schemes (PM-Kisan, MSME funding, etc.)
for rural mechanization.
e Model the break-even point for small vs. large-scale arecanut farms adopting machinery.

4. Farmer Awareness and SKill Development
e Research on extension strategies for promoting mechanization awareness.
e Assess the training needs of farmers and design effective capacity-building programs.
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