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Abstract 
In an effort to increase agricultural productivity, especially for local food crops, 
modern agricultural technology plays an important role. The research method 
conducted in this study uses the literature research method. The results show that 
modern technology in agriculture significantly increases the effectiveness of 
production through optimisation of water and soil use, as well as through the 
development of better crop varieties. Information technology assists farmers in 
making decisions based on accurate data, strengthening their position in the face 
of uncertain market and environmental conditions. However, cost, knowledge 
and infrastructure constraints are barriers to the adoption of these technologies. 

Keywords: modern agricultural technology, local food crops, agricultural productivity, 
resource efficiency. 

 
Introduction 

In recent decades, the world has faced rapid population growth. This 

exponential population growth is putting enormous pressure on the global food 

system, where the need for food production must increase significantly to meet 

demand (Abdsattarovich, 2023). The need to increase the productivity of local food 

crops is becoming increasingly urgent. A world population expected to reach nearly 10 

billion by 2050 demands a food production system that is not only efficient but also 

sustainable (Abdullahi et al., 2021). Local food crops, which are often more adaptive to 

local environmental conditions, have great potential to fulfil food needs in various 

regions, especially in developing countries. However, challenges such as limited 

agricultural land, declining soil fertility and reliance on traditional farming methods 

often limit the achievable production output of these crops (Abman & Carney, 2020). 
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Strengthening the productivity of local food crops is not only important in the 

context of ensuring food supply, but also to improve the welfare of local farmers who 

depend on agriculture. This increased productivity can stimulate economic growth in 

rural areas, reduce poverty, and ensure food security on a broader scale (Abramova, 

2023). Therefore, there is a real need to adopt more innovative and effective agricultural 

approaches that can overcome productivity bottlenecks while maintaining 

environmental integrity and sustainability of natural resources. Understanding and 

applying modern agricultural technologies could be the key to unlocking the full 

potential of these local food crops. 

However, factors such as climate change, pests, plant diseases, and suboptimal 

farming methodologies often hamper the productivity of these local food crops (Addis 

& Sani, 2021). 

On the other hand, technological advances provide new opportunities to 

increase efficiency and productivity in the agricultural sector. Modern agricultural 

technology, covering various aspects ranging from information technology, 

mechanisation, biotechnology, to integrated farm management, has demonstrated its 

ability to increase agricultural production output in several countries (Akalu & 

Mekonnen, 2021). Synergising science and innovation, such as the use of efficient 

irrigation systems, mapping farmland using drones, big data analytics to predict 

weather patterns and crop diseases, and planting using advanced robotics, can enable 

farmers to maximise crop yields while reducing adverse environmental impacts (Akbar 

et al., 2024). Biotechnology applications such as genetic engineering or selective 

breeding can improve crop resilience and resistance to environmental stress and 

disease, while technologies such as geographic information systems (GIS) provide 

farmers with deeper insights for more effective land management. The application of 

these innovations paves the way for achieving agricultural production that is more 

sustainable, efficient, and suited to the specific needs of various local food crop 

ecosystems (Ali, 2021). 

However, the adoption of modern agricultural technologies also raises several 

important questions related to affordability, adaptation by small-scale farmers, their 

effects on farmers' socio-economic aspects, as well as long-term impacts on the 

environment and sustainability of production (Aly & Borik, 2023). Therefore, it is 

important to critically examine the influence of modern agricultural technologies in the 

context of local food crop production, understand their potential and challenges, and 

explore ways to optimise their benefits for increasing local food crop productivity (Baba 

& Adamu, 2021). 

Through this research, it is hoped that a deeper understanding of how modern 

agricultural technologies can contribute to increasing the productivity of local food 

crops can be gained, as well as an overview of the best approaches to integrating these 

technologies into local farming systems in various regions. This research is important to 



 

inform the development of agricultural policies, community empowerment 

programmes, and research and development initiatives aimed at strengthening the 

local agricultural sector and improving food security. 

 
Research Methods 

The study conducted in this research is the literature research method. Literature 

research method is a technique used to collect, analyse, and interpret data from written 

sources. In literature research, researchers will trace and collect materials related to the 

topic under study from various sources such as books, scientific journals, articles, 

reports, and other documents. (Barlian, 2018); (Fadli, 2021). 

 
Results and Discussion 

Definition of Modern Agricultural Technology 

Modern agricultural technology refers to the utilisation of the latest tools, 

practices, and innovations in the agricultural sector to improve crop productivity, work 

efficiency, and environmental sustainability. This includes the use of advanced 

machinery such as tractors with GPS systems, drones for crop mapping and monitoring, 

automated irrigation systems, and tools for precision farming that allow farmers to 

apply nutrients and resources precisely according to crop needs (Baba & Adamu, 2021). 

In addition, modern agricultural technology also includes the use of biotechnology, such 

as genetic engineering and selective breeding to develop crop varieties that are more 

resistant to pests and diseases and have higher productivity. The utilisation of big data 

and artificial intelligence for analysis and decision-making is another important 

component of modern agriculture, enabling the real-time adjustment of farming 

practices based on weather patterns, soil conditions and other factors (Bambio et al., 

2022). 

The scope of modern agricultural technology covers various aspects from land 

management, planting, maintenance, harvesting, to post-harvesting. It includes 

technologies that focus on conserving resources such as water and soil, improving soil 

fertility through smart nutrient management, and managing pests and plant diseases 

using more environmentally friendly methods such as biological control and pesticide 

integration management (Beetstra et al., 2021). In addition, agricultural technology 

includes tracking and reporting systems that ensure a safe and transparent food supply 

chain and help with the ossification and certification of agricultural products (Bekenova 

et al., 2021). Overall, the scope of modern agricultural technology is to help farmers 

produce more and better food with more efficient and sustainable methods, so as to 

meet the demands of a growing world population while reducing negative impacts on 

the environment (Berha, 2022). 

One example of modern agricultural technology is precision farming systems, 

which combine GPS and geographic information systems (GIS) to manage farmland 



 

more effectively (Bhattacharya & Pandey, 2020). This technology allows farmers to map 

in detail variations in the field, such as soil moisture, fertility levels, and pest presence, 

which in turn allows them to apply fertiliser, water, and pesticides only where they are 

needed and in the right amounts (Bhuyan & Kotoky, 2022). Its applications are 

significant in reducing material wastage, improving crop quality, and minimising 

environmental impact. These precision technologies also involve the use of automated 

tools such as GPS-controlled tractors, which can operate with very high accuracy, and 

agricultural drones, which are used to monitor crop health and apply targeted 

treatments (D.S & G, 2022). 

Other examples are hydroponics and aquaponics technologies, which are forms 

of soil-less farming that enable large-scale cultivation of crops without the need for 

large tracts of farmland. Hydroponics involves growing plants in special nutrient 

solutions, eliminating the need for soil as a growing medium, thus allowing climate and 

other external factors to be tightly controlled (Demydenko, 2023). Aquaponics 

combines hydroponics with aquaculture, creating a mutually beneficial system where 

nutrient-rich water from fish farming is used to irrigate and nourish plants, while 

cleaning the water for fish. Applications of both systems are prominent in the 

development of urban agriculture and sustainable land use, offering solutions for areas 

with limited natural resources such as water and fertile soil (Dolganyuk et al., 2023). 

 
Productivity of Local Food Crops 

Productivity in the context of agriculture refers to a measure of production 

efficiency in producing agricultural products, calculated as the ratio of outputs 

(products produced) to inputs (resources used such as labour, land, and capital). 

Productivity is a key indicator in assessing the performance of the agricultural sector, 

reflecting how well and effectively natural and human resources are used to produce 

food, fibre and other products (Gaballa & Ghaly, 2020). The goal of increasing 

agricultural productivity is to meet the needs of a growing society without having to 

expand into new land or significantly increase the inputs used. This is particularly 

important in the context of globalisation and climate change, where pressure on natural 

resources is growing, and the need to produce more with less is a top priority (Ibrahim 

& Namish, 2023). 

Factors affecting agricultural productivity are diverse, including natural 

conditions, technologies used, farm management practices, and socio-economic 

conditions. Natural conditions such as climate, soil quality and water availability play a 

critical role in determining how much and what can be grown in a given place (IBRAHIM 

et al., 2022). The agricultural approaches chosen, such as the use of pest and disease 

resistant crop varieties and efficient irrigation techniques, also have a significant impact 

on agricultural output. Technically, the adoption of innovations such as precision 

agriculture  technology,  biotechnology  and  mechanisation  increases  production 



 

efficiency and capacity (Kozlova et al., 2020). Furthermore, socio-economic factors such 

as access to markets, agricultural policy support systems, and investments in research 

and development contribute to farmers' ability to optimise production and manage 

resources effectively. Overall, an integrated approach that takes into account all these 

factors is needed to maximise agricultural productivity while ensuring environmental 

sustainability (Kukal & Irmak, 2020). 

Statistics related to the productivity of local food crops in different regions can 

vary widely depending on factors such as climatic conditions, technology availability, 

farming practices used, and local government policies. For example, in some Southeast 

Asian regions, such as Indonesia and the Philippines, local food crops such as rice, maize 

and sweet potato show significant variations in productivity (Kumar, 2020). In 

Indonesia, efforts to increase rice productivity have been ongoing through the use of 

new high-yielding rice varieties, the implementation of better irrigation systems, and 

more efficient use of fertilisers and pesticides. This has resulted in increased productivity 

in some areas, with provinces in Java being a prime example, where rice productivity 

can reach more than 5 tonnes per hectare (Lambek, 2020). 

Meanwhile, innovative farming techniques such as System of Rice Intensification 

(SRI) have been introduced to strengthen food crop productivity in several countries, 

including Madagascar, where the system was first developed. SRI, with its different 

crop, water and soil management approaches, has helped to significantly increase 

average rice yields in many places with productivity increasing two to three times over 

conventional techniques (Lazko, 2022). In other regions, such as in parts of Sub-Saharan 

Africa, local food crop productivity still faces major challenges due to limited access to 

technology, extreme climatic conditions and socio-economic issues. This highlights the 

importance of appropriate and innovative interventions to improve agricultural 

productivity at the local level, to ensure food security and sustainable livelihoods for a 

growing global population (Len, 2024). 

In conclusion, the productivity of local food crops in different regions is strongly 

influenced by a combination of factors such as climatic conditions, technologies used, 

farm management practices and government policies. The provision of high-yielding 

varieties, improved irrigation systems, and the application of farming methods such as 

SRI can significantly increase crop production yields. However, challenges remain, 

especially in areas with limited access to advanced technologies and unfavourable 

socio-economic conditions. Therefore, a concerted effort is needed between the 

government, research institutions and farming communities to implement innovative 

and sustainable solutions that can increase the productivity of local food crops while 

ensuring environmental sustainability and community livelihoods. 



 

Influence of Modern Agricultural Technology 

Modern agricultural technologies have brought a number of positive impacts to 

the productivity of local food crops, helping farmers optimise resource use and increase 

yields. For example, the use of precision agriculture technologies such as integrated 

sensing systems that include GPS, sensors and mapping drones, allows farmers to 

monitor land and crop conditions more accurately and efficiently (Li et al., 2023). These 

technologies help in mapping spatial variations in a plot of land, so that interventions 

such as planting, fertilisation and irrigation can be made more precisely. As a result, 

farmers can use fertiliser and water more efficiently, reduce wastage, and improve the 

quality and quantity of crops (M & J, 2022). 

In addition, the adoption of biotechnological methods in the development of 

local food crop varieties that are more resistant to diseases, pests and extreme climatic 

conditions has also transformed productivity. Pest-resistant varieties reduce losses 

caused by pest and disease attacks, while abiotic-tolerant varieties such as drought 

ensure that crops continue to grow even under the stress of unfavourable climatic 

conditions (Meja & Kebede, 2022). These technologies not only provide benefits in 

terms of yield volume, but also contribute to the stability of crop production, which is 

crucial in maintaining food security and agricultural sustainability. Through the 

application of modern agricultural technologies, farmers can be more adaptive and 

resilient to current and future climate change (Mihailescu & Soares, 2020). 

Furthermore, modern agricultural technology has improved farmers' ability to 

implement sustainable farming practices. For example, drip irrigation and smart 

irrigation systems have significantly reduced the amount of water wasted, while 

increasing irrigation efficiency (MISHRA & Misra, 2020). As such, these technologies 

offer water-saving solutions, especially in regions that are under water resource stress. 

Better soil management, such as the use of technologically advanced machinery that 

can perform selective ploughing, also helps in maintaining soil structure and improving 

soil health, which in turn boosts crop growth and productivity outcomes. 

Ultimately, technological innovations in agriculture help to reduce the cropping 

period, enabling the cultivation of more cropping cycles in a year, which translates to 

increased crop production and income for farmers. The adoption of modern agricultural 

tools and machinery has simplified processes such as planting, maintenance and 

harvesting, leading to time efficiency and reduced workload (Mitrofanov et al., 2023). In 

addition, increased access to information through digital platforms has strengthened 

farmers' capacity for decision-making based on data analytics; making it easier for them 

to understand market trends, find the best prices, compete with larger operations, and 

ultimately develop methods and techniques that increase income while maintaining 

production and environmental sustainability (Mobarak et al., 2021). 

While modern agricultural technologies offer a wide range of benefits, their 

implementation often faces a number of barriers. One of the main challenges is the high 



 

initial cost, which can be a significant barrier for small and medium-sized farmers. The 

purchase of advanced equipment, hardware and software for precision farming, as well 

as biotechnology, can require large initial investments that are not affordable for all 

farmers (Morita, 2021). In addition, farmers also need access to training and technical 

support to be able to use these new technologies effectively, which can also add to the 

cost burden. To address these issues, governments and financial institutions can play an 

important role in providing affordable subsidies, credits, or financing schemes for 

farmers. Non-profit organisations and private companies can also contribute through 

partnership and training programmes to facilitate technology adoption (Na & Yuxiang, 

2020). 

Besides financial constraints, other barriers include lack of technical knowledge 

and resistance to change. Many farmers may not be familiar with modern agricultural 

technologies or are unsure about the benefits of their implementation. These 

constraints can be exacerbated by the lack of infrastructure such as internet 

connections in rural areas, which limits access to information about new technologies 

(Naimur, 2020). To overcome this, extensive training and education programmes are 

needed, designed to increase farmers' awareness and technical skills on modern 

agricultural technologies (Nan, 2020). Public and private initiatives can assist in 

providing technical training and ongoing support, while promoting the long-term 

benefits of agricultural technologies, not only in terms of increased productivity and 

income, but also in terms of environmental sustainability and adaptation to climate 

change. 

 
Conclusion 

The results of this study show that the implementation of modern agricultural 

technologies has had a significant impact on increasing agricultural productivity and 

efficiency. The use of tools such as drip irrigation systems, soil moisture sensors, and 

drones for crop monitoring, have contributed substantially to optimising the use of 

natural resources such as water and soil. In addition, innovations in biotechnology such 

as genetically modified crops provide higher yields and resistance to pests and diseases, 

reducing the need for harmful chemical pesticides. 

Furthermore, findings show that the adoption of information and 

communication technologies in the agricultural sector has strengthened farmers' 

decision-making processes. Digital platforms and mobile apps that provide real-time 

weather data, farming tips, market prices, and other information, have been shown to 

improve farmers' informativeness. This enables farmers to apply best practices 

according to local and market conditions, thereby increasing their income and the 

sustainability of their farming businesses. 

However, the study also highlighted challenges in the adoption of agricultural 

technologies.  Key  constraints  include  high investment  costs,  lack of technical 



 

knowledge and skills among farmers, and inadequate infrastructure in some rural areas. 

To achieve wider and effective adoption, interventions from the government and 

private institutions are needed to provide financial support, technical training, and 

necessary infrastructure upgrades. Thus, the integration of technology in agriculture 

can be accelerated, resulting in greater benefits for the sector. 

The findings of this study have significant implications for efforts to increase the 

productivity of local food crops, underscoring the importance of integrating modern 

agricultural technologies to maximise the potential of local agriculture. Through the 

application of technologies such as advanced irrigation systems, biotechnology 

techniques to develop crop varieties that are more resistant to pests and diseases, and 

the use of data-driven crop monitoring and management tools, it is possible to 

significantly increase the production yield of local food crops. This not only improves 

food security locally but also provides economic opportunities for rural communities, 

reduces vulnerability to climate change, and supports environmental sustainability. 

Investment in agricultural technologies and the capacity of local farmers to adopt these 

innovations are therefore key to effectively advancing the productivity of local food 

crops. 
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