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Abstract 
 

During the previous decades our condition has changed extensively because 

of high abuse of natural assets and unmanageable measure of waste products 

and that are continually additions to the environment. This has brought the 

present ecological emergency which has not only endangered human 

presence but also presenting danger to plant species. The different challenges 

faced in nowadays incorporate atmosphere changes subsequently a 

worldwide temperature alteration, rising populations and food requirements, 

soil degradation, more bugs and illnesses and so forth. This paper includes a 

review of challenges faced in today’s agriculture and future technologies that 

can help to cope with these challenges. 
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1 Introduction  
 

According to a study by the Bill & Melinda Gates Foundation which is 

published in "The Lancet", it is possible that scarcity or malnutrition returns 

11 million people to the grave earlier in the year, resulting in more deaths 

than smoking[1]. The study, which shows the effects of poor nutrition, which 

was conducted from 1990 to 2017 in 195 countries and concluded that 1 in 5 

deaths an annually could be halted with providing better nutrition. This 

report also summarized that, low whole grain diets were the most common 

and  leading  cause  of  fatalities  across  the   world.  Aside  from  basic  food  
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requirements, per capita income in many countries is expected to be high by 

2050 [2]compared to today's standards. Increased income also cause increase 

in health-conscious people who expect a high-fiber diet and other minerals. 

Trends, such as an increase in the number of people when the country needs 

to feed a third of its population with more demand for high-quality food, 

indicate that food needs to grow rapidly. 

Due to this, total crop growth/production should rise not only in food but 

also cash crops should grow to meet industry demands, such as rubber and 

cotton and most importantly, to increase bioenergy requirements such as 

ethanol. 

In the 20th century, in many regions, farmers have been following 

traditional farming practices while trying to serve the nutritional needs by 

using pesticides and fertilizer[3]. The usage of these chemicals poses two 

problems: these could help to rise production to a certain extent but also their 

use of blind forces creates undeniable environmental effects. In addition, the 

use of any other resources, such as water, seeds, fertilizers, and pesticides, 

similarly in all fields will not solve the problem. Instead of dealing with all 

the farms and plants in the similar way, growers need to use these resources 

according to the need of particular locations, even though they have to take 

into consideration the need for all the plants. 

Considering the above scenario, we can see that farms and the operation 

of suitable crops need to be conducted alternatively than in the past. The first 

major cause is technological advancements, including sensors, 

communication systems, robots and machines. Also, technology has proven 

that as, in many developing countries, around 50% of the population is 

somehow involved in the agricultural industry but they lag behind in terms of 

quality and quantity compared to developed countries, where less than 2% of 

the population works best. The difference is clearly visible, as countries such 

as Australia, Europe and US are largely pioneers in the use of robust methods 

and tools to increase the yield of the past 50 years. These comparisons reveal 

that the latest improved methods and technologies make farms less profitable 

but also environmentally friendly and safer. 

 

2 Challenges Faced By Modern Agriculture 
 

Farmers/Growers should meet the varying needs of our planet and the 

desires for buyers, controllers, retailers and food processors. There are 

expanding pressures from environmental change, biodiversity misfortune and 

soil degradation and from changing customers’ preferences for food and 

worries about how it is grown. Also, the regular world for cultivation – pests, 

plants and diseases – keep on representing their own difficulties. While 

current horticulture gives an enormous number of arrangements, the result 

isn't generally equivalent on the grounds that each farm area is special: 

different soils, innovation, landscapes and potential yields.   
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Some of the problems that Farmers need to deal with are: 

 

2.1 Coping up with Climate Change 
 

Fossil fuel burning and boundless deforestation in the course of the most 

recent couple of hundreds of years have caused raised environmental 

Greenhouse Gas (GHG) focuses, and these progressions in GHG have 

brought about huge atmosphere moves internationally [4], [5]. 

Industrialization and increments in worldwide population growth have added 

to more deforestation and expanded requests for land, resulting with raised 

GHG emissions. GHG discharges have resulted significant changes to our 

biological systems. For every level of worldwide temperature increment, 

wheat yields are relied upon to decrease by 4–6%[6]. Increments in 

temperature likewise affect maize profitability and by the century's end the 

locations delivering 56% of the world's maize are forecasted to encounter a 

decrease in yield. In [7] author discussed the economic impacts of climate 

change for Pakistan  that we are going to face by 2035. 

 

2.2 Soil Erosion and Biodiversity Loss 
 

In farming systems, soil degradation is brought about by physical powers 

like wind, water or different powers utilized for cultivation practices. 

Researchers have discovered that soil degradation has prompted measures of 

contamination and sedimentation in streams and waterways. This is causing 

decline in fish and different species. Soil erosion brought about by water is 

just a piece of absolute erosion and also biodiversity deprivation not just 

happens due to a higher compost and pesticide data sources or changes in 

land use due chopping down of forests [8]. In article [9] the effect of erosion 

on the preservation of biodiversity in Isiala Ngwa, Southeastern Nigeria was 

analyzed. The outcomes show that clearing as burn and salsh, awkward 

burning of bushes and plant species harvesting are the exercises that cause 

soil degradation in the region. This loss of Biodiversity matters in agro 

ecosystems for various reasons, the most significant of which are that it 

decreases the limit of growers to adapt to outside shocks [10]. These prices 

of biodiversity are outside to the market-they include advertise 

disappointment. The issue is generally extreme in low-pay nations where 

components for private and social protection against the dangers to rural 

wages are restricted. 

 

2.3 Satisfy Consumers Changing Tastes and Expectations 
 

A food framework's sustainability is affected by human and natural 

components. These components communicate with one another inside a food 

framework. For instance, the accessibility of land and water for food growth  
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is impacted by human activities, while human decisions are affected by 

environment conditions [11].[12] Discussed how the change in food cultures 

is going to affect agriculture in UK. It also discussed the human health 

relation to these changes and also the changes brought that might mean to 

agriculture. 

 

2.4 Meet Rising Demand for More Food of Higher Quality 
 

In the course of the only century, the worldwide population has increased 

four times[13][14]. In this scenario if current worldwide procedures 

continued and population development increase stay unaltered, another 2.4 

billion individuals will be living in developing nations by 2050[15]. The size 

of urbanized zones is said to be tripled somewhere in the range of 2000 and 

2030[6]. Article finds that the expansion in food needs (102 percent) would 

be about a third greater noteworthy than under a situation of all nations 

developing at a similar rate (78 percent). [16] utilize the footprints for 

nitrogen, water, carbon and land to quantitatively assess demand of resources 

and Greenhouse gases (GHG) discharges of future horticulture and research 

and analyze if an increment in these burdens of food creation can be avoided 

away. It resulted that improvements shown in production efficiency 

anticipated would be lacking to satisfy future food need without likewise 

expanding the total ecological burden of food creation. 

 

2.5 Increased Pathogens and Hence Increased Diseases 
 

Pests and diseases caused by them severely affect food crops, making 

critical losses to farming community and endanger food security. Upsurges 

and outbreaks can make major yields and pasture losses, thereby bullying the 

occupations of farmers at risk and the food and nourishment security of 

millions. Pathogens Cause Disease by Enzymatic Debasement Pathogens 

[17]. Pest and disease management assumed its job in multiplying food 

creation over the most recent 40 years yet pathogens despite everything 

guarantee 10-16% of the worldwide harvest[18] . Plant bugs and illnesses 

could deny mankind of up to 82% of the achievable yield on account of 

cotton and over half for other significant harvests. pest and their causes 

sicknesses hamper crop efficiency, influence item quality and effect their 

sustainability. They are a specific worry for tropical cultivating frameworks. 

Tropical deforestation adds to the danger of event of emerging [19] 

infectious illnesses, yet not every single land zone present indistinguishable 

dangers. Hot Spots' or 'Problem areas' have been theorized, where the 

collocation of creature species, human conduct and pathogens equipped for 

hopping species intensifies irresistible sickness chance. 
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3 Technologies for Future Sustainable Agriculture  
 

Considering this situation, agriculture sector in future is expected to be 

evolved as a high-tech industry where integrated systems will enjoy the 

splendor of the intelligence[20] and Big Data space[21]. Sequential systems 

will be transformed into a single unit where management and management 

equipment, from seed sowing to product forecasting, is integrated. By 

incorporating advanced technologies such as agricultural robots, Cloud-

computing intelligence[22] and Big Data can create a new era of deception. 

Some of the key technologies and techniques that need to be applied, the 

focus on achieving sustainable agriculture for the future are following: 

 

3.1 Wireless Sensors Networks and Internet of Things 
 

Wireless sensors programmed into the fields provide farmers with new 

and real-time information, allowing them to be adapted to the care required 

by crops, leading to more food production and lesser waste. WSNs are also 

employed to pre-inform the growers of almost all areas of crop growth and 

about their state of farm equipment, which helps to prevent crop losses and 

improve agricultural equipment readiness[23], [24]. WSNs with GPS 

capabilities help tractors to restore uneven terrain and optimize the 

cultivation of growing crops. Recently, advancements in digital signal 

processing and image recognition gave more power to Wireless Sensor 

Networks to better determine quality of crop as well as health. 

In the need to make agriculture a viable resource, the usage of IoT 

technology will be the centerpiece of agricultural operations[25]. These 

include everything from water and energy use, to transportation of crops, to 

operation of farm machinery and to nutritional awareness, and to market 

renewal. IoT has the potential to make these activities more direct and 

transparent by appreciating the needs of the plant at all stages. It has proven 

to be successful and will alter the way we see various agricultural activities 

by giving farmers the ability to manage their land and their property in 

unprecedented ways, thus increasing efficiency and effectiveness. In 

addition, the future of IoT can be shaped with amazing advancements in 

WSNs and 5G (fifth-generation) mobile communication technology to 

provide farmers with real-time information and data anywhere and anytime 

in their world. Based on the recent success of IoT, it is being estimated that 

by 2020, over 75 million IoT-specific devices will be operating in the 

agricultural industry. In addition, the average farm is expected to release 4.1 

billion barrels of daily supplies by 2050. 

 

3.2 Communication Technologies 
 

The real success of IoT technology in agriculture depends heavily on the  
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development of communications[26], [27]. From the perspective of telecom, 

providing communications especially with other value added services is more 

powerful and can significantly impact the chain. Most telecommunication 

operators around the world offer telecommunications services, but these 

services represent only a small part of the smart agricultural market. 

Considering its importance, especially in rural areas, mobile operators should 

provide a new range of services tailored to the needs of investors. 

Acknowledging the fact that the majority of the public in the industry is less 

educated and less knowledgeable about new technologies, which is why the 

operator has to offer complete solutions beyond providing only 

communication. In addition, such agents require partnerships with investors 

for providing end-to-end solutions, which require high capital investment, 

even before the benefits are realized. Successful outcomes while inviting the 

investors depends on the type of partnership and the various bodies involved, 

such as device manufacturers, non-cellular telecommunications service 

providers, solution providers, system integrators, etc. On the other hand, the 

result of this partnership will help operators gain deeper exposure to the 

industry, ultimately increasing their market share. Simultaneously, it can 

build strong relationships with farmers and organizations to help educate 

them on the advantages of smart farming. 

 

3.3 Aerial Vehicles and Robots 
 

Drones are used widely by growers to monitor crop growth as a way of 

fighting hunger and other harmful environmental impacts[28]. In 

addition[29], they are also used to properly spray pesticides and water, taking 

into account the harsh terrain, especially where the plants have different 

heights. They have shown their importance, not only in terms of spray speed 

but accuracy, too, compared to traditional machines for the same purpose. 

With the latest advancements in industrial technology and machine-based 

controls, teams of drones which consists of artificial sensors, including 3D 

cameras, can be made to work collaboratively to give farmers complete 

control of land[30]. With the introduction of UAV into agriculture, farmers 

are also able to keep an eye on the sky, but there are still many challenges 

that needs to be addressed to appreciate the real benefits of this technology, 

especially the integration with other technologies and how to apply them in 

extreme weather conditions. 

 

3.4 Data Analytics and Machine Learning  
 

Machine learning and analytics are done to find data mining of 

habits[31]. In agriculture, machine learning is used is widely used for 

example, in predicting the best suited genes for crop production[32]. This is 

giving farmers around the world the best varieties of seeds, the most suitable 

for the right conditions and the weather. At the same time, machine learning 

algorithms  
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have identified which products are most needed and which are currently not 

available in the market. Therefore, this provided important indicators to the 

farmer for future farming[33]. Recent advancements in ML and analysis will 

enable farmers to accurately classify their products and produce less 

desirable plants before reaching customers. 

 

3.5 Power Consumption and Use of Renewable Energy 
 

In addition to its future opportunities, the relevant agriculture faces 

certain limitations that impede the holding of IoT. One amongst them is the 

power problem[34][35], smart agriculture requires a lot of energy use. 

Amongst the main reasons for the widespread use of power include, longer 

sensor deployment, more frequent GPS usage and GPRS sensor data 

transmission. Traditionally, farmers in remote areas used to buy and use 

renewable energy sources [36], [37]at regular intervals and at a high price, 

limiting their ability to use in farming on a large scale. However, to solve 

long-term energy issues, in-depth analysis of energy resources such as 

remote data transfer can help address the problem to some extent. 

  

3.6 Vertical Farming and Hydroponics  
 

These techniques mainly help in coping with increased food demand and 

decreasing agricultural land. Hydroponics[38-40] is a technique of growing 

plants without soil, and  involves growing plants in a  inert medium, such as 

peat ,sand and gravel into which a nutrient rich  solution is added from which 

plants absorbs its necessary nutrients. More such similar techniques include 

aeroponics and aquaponics. These techniques have many advantages over 

conventional agriculture that helps to cope with future challenges like more 

yield per unit area and better pest and disease management. Vertical farming 

is a technique which involves growing plants in stacked layers one above 

another using modern soil less techniques such as hydroponics and 

aeroponics. It only uses 5% water compared to conventional agricultural and 

has very high yield per unit area[40]. So these techniques set a mark to deal 

with future challenges.  

 

 

4 Conclusion  
 

Nowadays, different challenges faced in atmosphere changes 

subsequently a worldwide temperature alteration, rising populations and food 

requirements, soil degradation, more bugs and illnesses. This paper reviewed 

challenges faced in today’s agriculture and future technologies that can help 

to cope with these challenges. 
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