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Abstract

Among the agricultural industries, poultry farming has emerged as one of the most rapidly expanding sectors,
making a substantial contribution to food security, nutrition, and employment opportunities in rural areas.
Traditional poultry management, on the other hand, frequently encounters obstacles such as poor usage of feed,
outbreaks of illness, variations in the environment, and high operational expenses. Smart management systems
have become more popular as a means of resolving these challenges. These systems use contemporary technology
such as the Internet of Things (loT), Artificial Intelligence (Al), cloud computing, and automated monitoring
tools. By enabling real-time surveillance of temperature, humidity, feed, water intake, and poultry health, these
systems contribute to an increase in output, a decrease in mortality rates, and an overall improvement in farm
efficiency. The purpose of this research is to investigate the use of intelligent management systems in chicken
farming, with a particular emphasis on the role that these systems play in precision farming, disease detection,
and resource optimization. Among the components of the technique are a review of the technologies that are now
in use, an examination of the cost-benefit aspects, and a comparison of traditional activities with smart practices.
The findings imply that the use of sensors based on the Internet of Things (IoT) and data analysis powered by
artificial intelligence (Al) not only protects the wellbeing of animals but also promotes sustainable production by
reducing industrial waste and energy consumption. The long-term economic and environmental advantages are
enormous, despite the fact that there are certain initial investment hurdles. According to the findings of the study,
intelligent management systems have the potential to change poultry farming into a sector that is more
sustainable, profitable, and resilient. This is given that there is sufficient awareness among farmers, training for
farmers, and legislative support.
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I.  Introduction

Poultry farming has emerged as one of the most major contributors to the agricultural economy all over
the world, particularly in emerging nations such as India, where the need for food that is high in protein is
continually growing. Consumption of poultry goods including eggs and chicken meat is seeing a meteoric rise as
a result of factors such as the growing population, the spread of urbanization, and the shifting tastes of consumers
regarding their nutrition. According to the Food and Agriculture Organization (FAO), poultry is responsible for
approximately forty percent of the world's total meat output, making it an essential component of food security.
In India, poultry farming not only offers a source of protein that is both affordable and abundant, but it also plays
a significant role in the creation of job possibilities for millions of farmers, rural women, and small-scale business
owners.

Historically, chicken farming has been carried out using conventional methods, in which farmers depend
primarily on manual observation and decision-making based on their own personal experiences. It is becoming
increasingly apparent that these methods, which have been used to maintain the business for decades, are not
sufficient to address the ever-increasing problems that are associated with modern chicken farming. There are a
number of factors that offer significant challenges to the profitability and long-term viability of poultry farms.
These include the occurrence of disease outbreaks, ineffective management of feed, unpredictability in the
weather, a lack of available water, and high mortality rates. In addition, the rising concerns over biosecurity,
animal welfare, and environmental sustainability call for the development of creative technologies that are capable
of ensuring both productivity and ethical agricultural methods.

The term "smart farming" has been increasingly popular in recent years as a means of addressing the
issues that have been presented. In the context of agricultural techniques, the term "smart farming" refers to the
incorporation of cutting-edge technology such as the Internet of Things (IoT), Artificial Intelligence (Al),
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automation, robots, and cloud computing. The purpose of smart management systems in the context of poultry
farming is to gather data in real time through the use of sensors and monitoring devices. This data is then processed
in order to improve feeding schedules, control housing conditions, monitor animal health, and minimize operating
expenses. With the help of these technologies, farmers are able to identify issues at an earlier stage, react rapidly
to incidents, and improve their decision-making process by basing it on scientific evidence rather of relying solely
on their intuition.

One of the most important parts of poultry farming is ensuring that the chicken houses are kept in an
environment that contains the necessary environmental conditions. The birds' development, health, and
production are all directly impacted by the temperature, humidity, ventilation, and lighting conditions in their
environment. There is a correlation between a small imbalance and stress, decreased egg production, and even
high death rates. Intelligent management systems that are fitted with sensors for climate control have the ability
to automatically modify these settings, so guaranteeing that the flock is provided with the best possible living
surroundings. Along the same lines, proper management of feed and water is necessary for the performance of
chickens. Automated feeding systems that are coupled with smart sensors may properly administer feed and water
according to the requirements of the birds, therefore decreasing expenses and boosting efficiency. Traditional
feeding techniques frequently result in loss and uneven distribution of the food.

Another significant obstacle that smart systems are able to successfully solve is the responsibility of
disease monitoring and prevention. illnesses such as avian influenza, Newcastle disease, and salmonellosis, which
may swiftly spread and inflict severe losses, are quite likely to affect poultry. Poultry is especially sensitive to
these illnesses. A constant monitoring of bird behavior, body temperature, and activity patterns is carried out by
intelligent management systems through the utilization of wearable sensors, image recognition technology, and
diagnostic models driven by artificial intelligence. The rapid diagnosis of aberrant behavior or symptoms enables
appropriate treatments, which in turn minimizes the spread of disease and protects the health of the flock.

When viewed from an economic point of view, the incorporation of intelligent technology into chicken
farming may first appear to be expensive, particularly for farmers operating on a small or medium size. On the
other hand, a number of studies have shown that the longer-term advantages considerably outweigh the initial
outlay. A better profitability may be achieved by a combination of factors, including an improved feed conversion
ratio, decreased mortality, increased production, and decreased labor expenses. In addition, these technologies
assist in the management of sustainable resources by decreasing the amount of feed that is wasted, saving water,
and reducing the amount of energy that is consumed. This is not only beneficial to the farmers, but it also
corresponds with the efforts being made all across the world to battle climate change and promote ecologically
responsible agriculture.

The implementation of intelligent management systems in chicken farming is met with a number of
obstacles, despite the fact that the benefits are promising. The high costs of installation, the lack of technical
expertise among farmers, the poor infrastructure in rural regions, and the low understanding about the benefits of
smart farming are some of the most significant challenges. Additionally, there are worries surrounding the
maintenance of equipment, compatibility of technologies, and data security, all of which provide additional
problems. It is necessary for governments, technology providers, research institutes, and farmer groups to work
together in order to address these concerns. This will guarantee that the adoption process goes smoothly and that
the solution will be sustainable over the long run.

Research in this field is lacking because there is a limited knowledge of how intelligent technologies
might be adapted to meet the varied requirements of poultry producers, particularly in economies that are still in
the first stages of development. While more modern farming methods are being used on large-scale farms in
industrialized countries, smallholder farmers frequently face challenges in putting these methods into practice
due to the high cost and limited availability of these methods. Consequently, there is a requirement for thorough
studies that assess the cost-effectiveness, flexibility, and scalability of intelligent management systems across a
variety of socio-economic and environmental contexts.

Within the context of chicken farming, the purpose of this research study is to investigate the potential
of intelligent management systems by examining the efficiency of these systems in terms of increasing production,
assuring animal welfare, and supporting sustainable practices. The comparison of traditional farming techniques
with technology-driven alternatives, the identification of obstacles to adoption, and the elaboration of policy
interventions that are necessary to speed up the implementation of smart farming practices are the primary topics
of this study. Within the context of a world that is undergoing fast transformation, the article contends that
intelligent management systems are not only technological breakthroughs but rather a must for the future of
chicken farming. At this crucial point, the poultry industry is at a significant crossroads where innovation and
technology have the potential to define its future direction. Smart management systems offer a paradigm change
away from traditional management approaches and toward practices that are data-driven, automated, and
environmentally friendly. It is possible for poultry farming to develop into a resilient, efficient, and lucrative
industry by utilizing the Internet of Things (IoT), artificial intelligence (Al), and automation. This would allow
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poultry farming to satisfy the rising expectations of customers while also addressing the concerns of sustainability,
animal welfare, and global food security.

II.  Review of Literature

IoT-based Environmental Control and Climate Management

A number of recent studies have highlighted the significant role that Internet of Things (IoT) sensors and
automated actuators play in ensuring that poultry houses have the ideal microclimates. A constant measurement
of temperature, humidity, CO, and NH, levels is carried out by sensor networks, which then transmit this
information to controllers that make adjustments to ventilation, heating, cooling pads, and lighting. Field
implementations demonstrate that these systems minimize thermal stress, lower death rates, and boost growth
rates by maintaining stable temperatures, particularly during heat waves or cold snaps. Additionally, demand-
driven management helps to reduce energy use, which in turn reduces energy consumption. Other design
considerations that are highlighted in the literature include wireless vs wired nodes, sensor location, and
redundancy. Additionally, practical restrictions like as power reliability and sensor calibration are also discussed.
In general, Internet of Things (IoT) climate-control frameworks are portrayed as low-complexity, high-impact
treatments for enhancing bird welfare and production when they are correctly integrated with farm management
techniques.

Automated Feeding Systems and Feed-Conversion Improvements

It has been extensively demonstrated that automated feed dispensers that are coupled with weight/level
sensors and programmable schedules may enhance the Feed Conversion Ratio (FCR) and minimize the amount
of food that is wasted. Real-time flock size and activity data are combined with dispensing algorithms in a number
of experimental systems that are based on microcontrollers or programmable logic controllers (PLCs) in order to
improve feed supply frequency and chunk sizes. The empirical findings suggest that there are measurable gains
in FCR and decreased labor costs; nevertheless, the advantages are contingent on accurate calibration, feed
quality, and synchronization with the daily eating pattern of birds. The authors point out that the most significant
returns on investment may be obtained by automation in medium-to-large commercial enterprises, but
smallholders require low-cost, modular versions in order to achieve comparable profits. According to the
economic evaluations that have been conducted, payback times differ depending on factors like as scale, feed
price, and local labor expenses.

Computer Vision & Al for Behavior Monitoring and Disease Detection

Approaches based on computer vision and machine learning are fast emerging for the purpose of
monitoring flock behavior, identifying abnormalities, and diagnosing disease using photos or video (including
stride, posture, activity patterns, and fecal imaging). The early warning symptoms of discomfort, lameness, or
infectious illness may be identified using deep learning models, which can sometimes be paired with thermal
imaging or sound analysis. This enables targeted therapies to be carried out. Recent research has provided
datasets, including fecal and cloacal pictures, and demonstrated a high level of accuracy in categorizing
conditions, such as coccidiosis, salmonella, and noncommunicable diseases, using lightweight models that are
adaptable for deployment at the edge. In the areas of light variance, camera location, annotated datasets for a
variety of breeds, and models that are applicable to small farms, there are still challenges to be faced. In spite of
this, CV+AI provides a scalable early-warning capability that works in conjunction with sensor-based
environmental monitoring.

Wireless Monitoring Architectures and System Integration

Some wireless architectures, such as Wi-Fi, LoRa, Zigbee, and NB-IoT, are discussed in the literature.
These architectures are utilized for sensor telemetry in chicken farms. The choice of network is determined by
the size of the farm, the required data rate, the power limits, and the availability of connection. LPWAN and
wireless mesh configurations are preferred for use in big sheds that have nodes that are powered by batteries,
whereas Wi-Fi is suitable for high-throughput camera feeds in locations that have superior connectivity.
Integration studies have demonstrated that there is a significant improvement in decision-making for farm
managers when environmental sensors, feeders, drinkers, and video analytics are included into unified dashboards
(platforms that are hosted in the cloud or at the local edge). Additionally, researchers emphasize the need of
maintaining maintenance planning, data ownership, and cybersecurity as critical factors for sustainable
deployments on their website.

Economics, Adoption Barriers and Smallholder Considerations
Several reviews and case studies have been conducted to investigate the cost—benefit aspects of smart
poultry technology. These studies have identified initial capital expenditures and upkeep as important hurdles,
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particularly for smallholders. Affordability may be improved, according to the literature, by using modular sensor
kits that are inexpensive, as well as "pay-as-you-grow" or service-based models (Internet of Things as a service).
There is a significant impact on farmer adoption that is influenced by training, local technical assistance, and a
clear return on investment (via improved FCR, lower mortality, and energy savings). The research suggests that
targeted subsidies, extension services, and public—private partnerships are some of the policy suggestions that
should be implemented in order to scale relevant technologies for farmers who are limited in their accessible
resources. Socioeconomic studies place a greater emphasis on tailoring solutions to local circumstances (breed,
housing, feed regimens) as opposed to employing off-the-shelf methods.

Robotics and Automation Beyond Feeding — Labor Saving Opportunities

Robotics and mechanized solutions, such as automatic egg collectors, manure removal robots, and
mobile inspection robots, have been the subject of recent studies. These solutions make it possible to minimize
the amount of manpower required and repetitive activities in large-scale operations. Consistent operations,
decreased human—bird interaction (lower disease transmission risk), and continuous monitoring are some of the
benefits that robotics research highlights. However, it also calls attention to some of the limits that are associated
with robotics, such as large capital expenditures, difficult maintenance, and integration with existing
infrastructure. For many farms, hybrid techniques, which combine human supervision with some automation, are
the most feasible and approachable way in the near future. In addition, the literature investigates the ethical and
welfare considerations that arise from encounters between robots and animals.

Predictive Analytics and Machine Learning for Production Forecasting

The use of machine learning to historical production, feed, and environmental data has yielded
encouraging results in terms of forecasting parameters such as feed conversion rate (FCR), daily weight growth,
mortality risk, and egg output. To make predictions about longer-term outcomes based on short-term sensor
windows, ensemble models and gradient boosting approaches have been utilized. This has made it possible to
implement proactive management strategies, such as modifying the feed mix or adjusting the temperature control.
There are papers that warn about the quality of the data, label noise, and the requirement for big datasets that are
representative in order to have strong models. Predictive analytics, on the other hand, is portrayed as a high-value
layer that transforms raw sensor inputs into suggestions that farm managers may put into action.

III. Research Methodology

In order to investigate the function of intelligent management systems in chicken farming, the current
investigation makes use of a mixed-method approach, which combines qualitative and quantitative research
methods. The collection of primary data is accomplished through the use of structured questionnaires and semi-
structured interviews with poultry farmers, farm managers, and technology suppliers in certain locations. For the
purpose of ensuring that both small-scale and commercial poultry farms are adequately represented, a strategy
known as purposive sampling is utilized. The poll focuses on the degree of acceptance, cost-effectiveness,
perceived advantages, and problems that farmers encounter while utilizing smart technology. Secondary data is
gathered from research journals, reports from the government, publications from the industry, and case studies on
the Internet of Things (IoT), automation, and artificial intelligence in chicken farming. A comparison study is
carried out between conventional farming methods and intelligent farming methods in terms of the feed
conversion ratio, mortality rate, productivity, and energy efficiency. This examination is carried out in order to
evaluate the practical impact. The interpretation of numerical data is accomplished through the utilization of
statistical methods such as descriptive analysis and cost—benefit analysis, whereas thematic analysis is utilized
for the interpretation of qualitative replies.

IV.  Data Analysis & Results

When it comes to chicken farming, the implementation of intelligent management systems was evaluated
through the examination of both primary and secondary data. Surveys were administered to a total of one hundred
poultry farmers, of whom forty were small-scale farmers, thirty-five were medium-scale farmers, and twenty-five
were major commercial farm owners. The primary data was acquired through these surveys. Furthermore,
secondary material from previously published papers and case studies was used to substantiate the results. The
findings are provided in accordance with major issues such as feed efficiency, mortality reduction, egg and meat
production, energy and water use, and overall economic performance.

Feed Conversion Ratio (FCR) Analysis

In the poultry farming industry, the feed conversion ratio is considered to be one of the most important
performance measures. The efficiency with which feed is turned into body mass or egg production is measured
by this mechanism.
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Table 1: Comparison of Feed Conversion Ratio (FCR)

Type of Farm

Average FCR (Traditional)

Average FCR (Smart System)

% Improvement

Small-scale

2.1

1.9

9.5%

Medium-scale

2.3

1.8

21.7%

Large-scale

24

1.7

29.2%

The data makes it abundantly evident that the FCR was significantly lowered by smart solutions, which included
automatic feeding dispensers and monitoring based on sensors. Because of the accurate distribution of feed, large
farms reaped the most benefits, although even small farms were able to achieve some degree of improvement.

Mortality Rates and Disease Incidence

Additionally, the mortality rate is an important factor that determines profitability. Temperature sensors, disease-
detection cameras, and wearables are examples of Internet of Things-based monitoring that farmers have reported
employing to reduce their losses.

Table 2: Mortality Rates under Traditional vs Smart Systems

Farm Type | Mortality % (Traditional) | Mortality % (Smart System) | Reduction %
Small 9.5% 7.2% 24.2%
Medium 8.7% 51% 41.3%
Large 7.9% 3.8% 51.9%

According to the findings, the drop in mortality was especially noticeable in large-scale farms, which were
equipped with continuous sensor-based surveillance systems that permitted early illness diagnosis and prompt
isolation procedures.

Egg Production and Broiler Growth
Through the optimization of feed, water, and environment, intelligent systems enhanced the consistency of egg
production as well as the weight gain of broiler chickens.

Table 3: Production Improvements in Smart vs Traditional Farms
Production Parameter Traditional System | Smart System | % Increase
Average Egg Production per hen/year | 260 eggs 285 eggs 9.6%
Average Broiler Weight (6 weeks) 1.95kg 2.25kg 15.3%

A roughly ten percent rise in egg production was observed, while broiler weights indicated an average growth of
fifteen percent. This exemplifies how the regulation of microclimates and the incorporation of precision nutrition
directly influence production.

Energy and Water Efficiency

In traditional systems, there is frequently a waste of water due to the use of manual drinkers, as well as an
excessive use of power due to the use of fans and lights. The use of automatic drinkers, LED lighting, and
ventilation that is adjusted are all components of intelligent management systems.

Table 4: Energy and Water Usage per 1000 Birds

Resource Traditional (Units) | Smart System (Units) | % Savings
Water (Liters) 5,500 3,900 29.1%
Electricity (kWh) | 980 710 27.5%

The large amount of energy and water that can be saved by using smart systems not only makes them
commercially feasible but also makes them ecologically friendly.

Farmer Perception Survey
The perspectives of farmers were gathered in order to evaluate the perceived advantages and difficulties.

Table 5: Perception of Farmers about Smart Systems (Survey of 100 respondents)

Perceived Aspect % of Farmers Agreeing
Improved productivity 85%
Reduced disease incidence 78%
Easier farm management 73%
High initial cost is a barrier 67%
Lack of technical knowledge | 54%
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Despite the fact that the majority of farmers acknowledged benefits such as increased output and improved disease

control, the most significant obstacles continue to be cost and a lack of understanding.

Cost—Benefit Analysis

Table 6: Average Annual Profitability (per 1000 birds)

Parameter Traditional System | Smart System | % Difference
Annual Feed Cost (%) 1,50,000 1,30,000 -13.3%
Mortality Loss (%) 45,000 22,000 -51.1%
Energy + Water Cost (3) | 35,000 25,000 -28.5%

Net Profit () 1,05,000 1,68,000 +60%

Smart systems improve profitability significantly. While initial investment is high, annual savings in feed,

mortality, and utilities lead to long-term financial gains.

Comparative Analysis: Traditional vs Smart

Table 7: Comparative Summary of Key Parameters

Parameter Traditional System | Smart System | % Improvement
Feed Conversion Ratio (FCR) | 2.3 1.8 21.7%
Mortality Rate 8.7% 5.1% 41.3%

Egg Production (per hen) 260 eggs 285 eggs 9.6%

Broiler Avg. Weight 1.95kg 2.25kg 15.3%

Profit (per 1000 birds) %1,05,000 %1,68,000 60%

Across the board, intelligent management solutions perform better than conventional approaches in
every important parameter. Farmers that have a greater capacity for investment get faster returns, but small
farmers require subsidized solutions in order to implement these technology. Based on the findings, it can be
concluded that intelligent management systems in chicken farming are extremely beneficial in terms of increasing
efficiency, productivity, and economic profitability. The implementation of these practices results in considerable
gains across key performance measures, which in turn makes chicken farming more robust and sustainable. On
the other hand, if small farmers do not receive sufficient financial support, training, and awareness, it may be
difficult for them to embrace these technologies.

V.  Discussion

The outcomes of this study make it abundantly evident that intelligent management systems dramatically
improve the efficiency, production, and profitability of chicken farms. Through the implementation of Internet of
Things (IoT) sensors, automated feeding, disease detection tools, and predictive analytics, farmers were able to
decrease the amount of feed that was wasted, decrease mortality rates, and increase the amount of eggs and meat
that were produced. Not only do these enhancements solve economic difficulties, but they also help to the
development of sustainable resource usage by lowering the amount of water and energy that is consumed. In
addition, the findings highlight obstacles that prevent widespread implementation. The high initial investment,
the lack of technical expertise, and the restricted infrastructure in rural regions continue to be obstacles for
farmers, particularly those who manage small-scale farms. This indicates that the shift to smart systems is not just
a difficulty from a technology standpoint, but also a challenge from a socio-economic standpoint. In addition,
questions regarding data security, equipment maintenance, and system compatibility have been brought up in both
the literature and field surveys as aspects of practical importance. The conversation brings to light the fact that
intelligent poultry management is not a luxury but rather a required adaptation for the provision of food security
in the future. If smart systems are effectively supported by government regulations, training programs, and
inexpensive technology packages, they have the potential to revolutionize poultry farming by making it more
resilient, sustainable, and economically viable. This would be a significant transformation for the poultry industry.

VI.  Conclusion

According to the findings of this study, the use of intelligent management systems in chicken farming
results in significant benefits across a variety of aspects, including economic, environmental, and welfare. In
comparison to conventional approaches, intelligent systems enhance feed conversion, decrease mortality rates,
boost egg and broiler production, and maximize the utilization of available resources. The chicken production
industry is now more profitable, efficient, and in line with the principles of sustainable agriculture as a result of
these improvements. Small-scale farmers, on the other hand, encounter difficulties in adopting such technologies
owing to high costs and a lack of technical experience. This is despite the fact that large-scale farms obtain
enormous advantages from the use of agricultural technology. The long-term advantages of smart farming, which
include increased earnings, improved animal welfare, and a smaller environmental imprint, highlight the
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significance of smart farming for the future of chicken production. These benefits are despite the constraints
already mentioned. The research highlights the need of promoting intelligent management systems not only as
novel tools but also as vital interventions in order to satisfy the ever-increasing demand for chicken products
found all over the world. Within the next several decades, these systems have the potential to guarantee that
poultry farming will successfully contribute to food security, rural employment, and sustainable development if
they are provided with the proper assistance.

VII.  Limitations of the Study

This study has a number of restrictions that must be considered. In spite of the fact that the sample size
was representative, it was restricted to certain locations, which may not have adequately captured all of the socio-
economic and environmental differences that exist across the nation. There is a possibility of bias being introduced
into views of costs and advantages if the data are based on self-reported information from farmers. In addition,
the research did not take into account the expenses of long-term wear and maintenance of smart devices, which
may have a very different impact on profitability over the course of time. The generalizability of the findings is
further hindered by the restrictions placed on the availability of secondary data on smaller farms. In spite of these
limitations, the research offers significant insights into the possibilities that may be realized through intelligent
poultry farming.

VIII. Recommendations

The findings of the research allow for the formulation of a number of suggestions that may be
implemented to improve the implementation and efficiency of intelligent management systems in chicken
farming. To begin, the provision of financial assistance by the government in the form of subsidies, loans with
low interest rates, and tax advantages may significantly reduce the cost of new technology for small and medium-
scale farmers. Secondly, in order to increase the level of awareness and technical knowledge among farmers, it is
necessary to develop capacity-building activities. These initiatives might include training programs, workshops,
and demonstration farms. Thirdly, technology suppliers should build smart devices that are modifiable,
inexpensive, and simple to operate. These devices should be able to be adapted to a variety of farm sizes and
situations. In the fourth place, it is vital for commercial enterprises and research institutions to work together in
order to build locally appropriate models. This will ensure that the solutions are both relevant and scalable.
Additionally, in order to acquire the trust of farmers and ensure the seamless integration of various instruments,
it is necessary to emphasize the security of data and the compatibility of operating systems. It is imperative that
policy frameworks promote sustainable practices by establishing a connection between climate-sensitive
agriculture policies and smart systems. Through the implementation of these steps, intelligent management
systems have the potential to become a realistic reality for farmers, therefore changing poultry farming into a
sector that is more resilient, lucrative, and sustainable.
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