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ABSTRACT 

The tending world population has sparkled critical worries about environmental protection, food 

safeguard, and energy. By espousing innovative inventions that maximize expedient use, reduce 

environmental impact, and increase food product, the husbandry sector plays a critical part in 

addressing these issues. With its controlled settings that increase crop yields, ameliorate quality, 

and use lower water, hydroponic husbandry has evolved as an essential tactic for achieving 

sustainability. With this, farmers continue to favor hydroponic husbandry because of its capability 

to maximize yield, permit for time- round husbandry, and controlled outside factors including 

pests, ails, and severe rainfall. The relative study of conventional and hydroponic husbandry ways 

established different patterns of energy use, crop yields, and impact on the terrain. According to 

the findings, hydroponic systems with slice- edge medium for growth and control technology 

produce optimal conditions for growth and yield 11 times as much but the high energy 

consumption is a matter of concern. These perceptions can guide plans that optimize energy 

effectiveness, cut charges, and support sustainable husbandry styles, all of which will ultimately 

ameliorate environmental sustainability and the vacuity of nutritional food worldwide.. 

 

1. INTRODUCTION 

Given that the global population is still increasing at an undetermined amount, the pressure on our global food system to 

produce further with limited coffers has no way been more thoughtful. By 2050, we’ll need to support 9.7 billion people, 

which are a stunning 30% increase from the current population (United Nations, 2020). This demographic shift won’t only 

put a strain on our food product systems but also complicate the formerly pressing issues of climate change, water failure, 

and environmental declination. Agriculture, which accounts for roughly 70% of global brackish recessions (FAO, 2017), is 

at the van of this challenge. Traditional husbandry practices, which have been the backbone of food product for centuries,  
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are facing unknown challenges in balancing food product with environmental sustainability. The intimidating rates of soil 

corrosion, water pollution, and biodiversity loss are all testaments to the unsustainable nature of traditional husbandry 

practices (Tilman et al., 2011). In this environment, hydroponic husbandry, a soilless civilization system, has surfaced as a 

promising volition to traditional husbandry practices. Hydroponic husbandry, which involves growing shops in a nutrient-

rich result rather than soil, has been shown to offer several sustainability benefits. These include reduced water consumption( 

up to 90%  lower than traditional  husbandry) (Savvas et al., 2013), increased crop yields( up to 30% advanced than traditional  

husbandry)( Resh, 2013), and minimized environmental impact( reduced use of fungicides, dressings, and diseases)( Morton, 

2013) . Still, hydroponic husbandry also has its downsides, including high energy consumption and dependence on non-

renewable coffers (Barbosa et al., 2015). Also, the profitable viability of hydroponic husbandry is still a content of debate, 

with some arguing that the high original investment costs and ongoing functional charges make it inapproachable to small- 

scale growers (Singh et al., 2019). Despite the growing interest in hydroponic husbandry, there’s a need for a comprehensive 

relative analysis of its sustainability benefits and downsides relative to traditional husbandry practices. By evaluating the 

long-term health of hydroponic and conventional farming methods with regard to their effects on the environment, society, 

and economy, this investigation seeks to close this information gap 

Objectives  

 1. To examine the environmental benefits of hydroponic husbandry over traditional husbandry practices, emphasizing 

reductions in hothouse gas emigrations, water use, and energy use. 

 2. To estimate the social goods of hydroponic and conventional husbandry styles, taking into account rudiments including 

community involvement, labor norms, and working conditions. 

 3. To examine the economic feasibility of hydroponic husbandry and traditional husbandry practices, taking into account 

variables including product costs, crop yields, and request trends. 

 4. To list the main benefits and downsides of hydroponic and conventional husbandry styles, emphasizing areas that could 

use invention and development.  

 5. To give suggestions grounded on the exploration findings for stakeholders, growers, and controllers to support sustainable 

development in conventional husbandry and hydroponic husbandry. 

2. METHODOLOGY 

 A comprehensive literature review was conducted to gather data from recent and previous studies, icing a precise and 

thorough analysis. A keyword hunt was performed using individual and concerted terms, including hydroponics, traditional 

husbandry, environmental impact, soil declination, water operation, land application, energy consumption, hothouse 

operation, heating and cooling systems, and cropyields. The hunt results were assessed for applicability and utility, with a 

focus on opting both recent publications and earlier studies that handed precious perceptivity. The collected data was 

organized into orders related to hydroponics, conventional husbandry, and hothouse systems, covering motifs similar as 

environmental footmark, water consumption, and energy operation. The reviewed sources were published between 2000 and 

the present, with 14 of the cited workshop dating back to 2000- 2010, 22 to 2011- 2015, and 60 to 2016 or latterly. Also, this 

review handed an overview of hydroponics, its benefits, and downsides, as bandied in this paper.  

Data Collected from Reviewed Literature 

The Environmental Effects of Conventional Farming 

The substantial consumption of resources, chemicals, herbicides, and land—all of which must be increased to achieve rising 

consumption targets—is one of the main drawbacks for traditional farming. (PSCI.2020).The cultivation of crops already 

occupies 38% of non-frozen land worldwide; This proportion will rise gradually to the point 2050, when there will be more 

than five  ninety three mm kilometers of land available to feed a constantly expanding civilization. The devastation of 

environments and the disruption of the natural equilibrium are among the drawbacks of this land use.  In terms of ecosystem 

balance, soil loss is attributed to intense agriculture at high productivity. (Su, Y., Li et.al. 2019). Furthermore, there has been 

a noticeable decrease in arable land and a change in the surrounding countryside. (Cortada.et.al. 2018, Dach, J., &Starmans, 

D. 2005) 

Consequently, locations that are unsuitable for the production of fruits and vegetables, like those near commercial regions, 

may have land that is suitable for the production of crops to meet personal needs. (Kicińska et.al. 2021). It results in the 

manufacturing of food of inadequate quality.  The existence of plant growth, which causes decreased productivity, is another 

concern associated with soil maintenance. (Ezzahoui,et.al., 2021). Climate change and a decline in ecosystems are two effects 

of extensive high-yield crop cultivation. (Tillman,et.al , 2002 ). A 2 °C drop in world temperatures might be achieved by the 
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food industry by limiting the release of greenhouse gases, mostly through regulating land use. (IPCC, 2019). One of the 21 st 

century’s most urgent sustainability concerns is lowering global greenhouse gas emissions.  50% and 60% of the world’s 

emissions from humans of N2O and CH4 come from farming alone.(IPCC2017) and one of the main sources of emitted is 

soil.  The proper control of energy usage is crucial for minimizing the sector’s ecological effects and is regarded as the 

primary indicator for equitable growth (Taki.et.al. 2018). Farming practices have changed in multiple manners in recent 

years, among them the employment of customized seeds and machinery, as well as the widespread application of insecticides 

and boosts, the makeup of which is closely related to elements and, consequently, the availability of them 

(Rafiee.et.al.,(2010) ,Taki.et.al., 2013). Therefore, soil loss, erosion, and pollution are caused by herbicides, pesticides 

(Stanghelliniet.al, 2003)and the discharge of hazardous materials and impurities (Zhang.et.al,2012). In terms of water and 

biodiversity, growing soil requires both large amounts of renewable assets and high-quality water. (Bakhtaret.al., 2018) 

Table 1: Sections where Conventional Farming Causes Ecological Damage 

Reference Domain of Influence  Ecological Impact  

Psci(2020) A decrease in cultivable land The yield of crops currently 

accounts for 38% of all non-frozen 

land worldwide, and this percentage 

will rise steadily until 2050, when it 

will reach roughly 593 million 

hectares of cultivable area to feed 

the growing number of people 

worldwide. 

Cortada.et.al.(2018) 

Dach&Starmans(2005) 

A decrease in cultivable land Conventional agriculture drastically 

reduces the amount of arable land 

and alters the natural landscape. 

Psci(2020) Yeild impurity /Corrosion of 

dirt 

Conventional farming is associated 

with the extensive use of chemicals 

and weeds. 

Ezzahoui et.al.(2021) Yeild impurity /Corrosion of 

dirt  

Plants pose a hazard to soil 

agriculture and is the reason for the 

lower yield. 

Tilman et.al.(2002) Variations in environment The growing complexity of high-

yield crops is to blame for both 

increasing temperatures and 

diminished biodiversity. 

IPCC(2019) Variations in environment The entire world would drop by 2 °C 

if cultivation merely reduced the 

release of greenhouse gases. 

Takiet.al.(2013); Rafiee et 

al.(2010) 

Utilization of organic assets  Farming practices have altered and 

become more reliant on minerals as 

a result of the introduction of 

equipment for specialized seeds, 

herbicides, and boosters. 
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Conventional Farming Effects on Hydrology  

The force of mint and immaculate water is essential part, Given that many nations with large numbers have not adopted 

metallic drinking water or metallic water for hygiene purposes, as explained by the (United Nations, 2022).  Intrinsic 

hydrological resources have been reduced due to population growth and migration to governmental facilities, and a 

significant amount of wastewater has been produced. (Yadav et.al, 2020). The United countries people water elaboration 

report provides data for wastewater treatment (reported in 2017). These data direct that high- profit countries serve about 

70% of their wastewater, upper- mid- profit countries nearly 38%, lower middle-gain nations closely 28%, and low-gain 

nations closely 8% (corresponding to United nation. 2017). The United Nations described that by 2025, numerous countries 

and zones will face water negligence, affecting closely 180 crores people (2007).By 2025, 40 percent of people would reside 

in areas with a shortage of water workers, according to the international organization. (epa, 2012). This is a major issue and 

supports the lack of water disposing of queues, particularly in the farming zone, which is noted to be the biggest user of 

brand-new water (Table 2). (Co-occurring to United nation,  2009). The major user of water is farming, which uses more 

than seventy percent of it for cultivation. (Mcdaneil.et.al,2017).The substantial water requirements for horticulture 

(Harding.et.al 2008) are rated only one of the liabilities of earth life.  Corresponding to (FAO data (2012), only 17 percent 

of all developed land is used for farming, which is the globe’s biggest immediate water consumers, followed by the artificial 

beings domain manage and household and for leisure purposes. From thirty to forty percent of the global diet is produced in 

areas that are watered. (Sathaiah.et.al, 2020).Meanwhile, studies have shown that the country’s finances use around eighty 

percent of water supplies.(Martinez.et.al, 2018). The culturing importunity for water in the husbandry and artificial diggings 

is pitching in to a worldwide water default clutch (egbuikwem.et.al, 2020).Rising family and human-made demands may 

cause water shortages in the future, and by 2025, agricultural water consumption in 45 countries—which account for 83 

percent of the world’s population—would have increased nearly 22 percent from 1995 (sathaiah.et.al, 2020).  

Table 2: Applications of Water Supplies by Traditional Farming Methods 

Reference  Utilization of Hydrology 

McDanielet.al.,2017 The major user of water is cultivation, which uses 

more over 70% of it for cultivation. 

FAO , 2012 Sprinkled regions, which make up only 17% of all 

agricultural land, provide 30–40% of the world’s 

grain. 

Sathaiah and Chandrasekaran ,2020 The increasing home and commercial use will put 

the supply of water for farming at risk.  By 2025, in 

forty-five nations, home to 83% of the globe’s 

inhabitants, the quantity of water utilized for 

agriculture would have increased by 22% since 

1995. 

Bakhtar et al.(2018); PSCI 

(2020) 

Utilization of natural assets  Materials from nature must be used 

extensively for soil improvement. 

IPCC (2007) Greenhouse gas emission Soil represents one of the primary 

culprits of carbon emissions, and 

farming is responsible for 50% and 

60% of the world’s human-

generated emissions of nitrogen 

dioxide and methane, 

correspondingly. 
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Martinez-Mateet.al. 2018 Farming uses 80% of the sources. 

Egbuikwem, Mierzwa, and Saroj  ,2020 The global water shortage situation is being 

exacerbated by the rising need for water from 

factories and farms. 

 

The Impact of Conventional Cultivation on Energy Consumption 

Conventional civilization practices have been linked to suggestive uses of power, firstly because of the utilization for 

synthetic diseases, fungicides, and irrigation systems. The product and transportation of these intakes bear concrete quantities 

of energy, pitching in to hothouse gas emigrations and ambience change (Lal, 2004). For case, the  product of synthetic 

diseases,  similar as nitrogen- grounded diseases, requires  expressive  quantities of energy, with  evaluations  indicating that 

the  product of these diseases accounts for  roughly 1.3 of  universal energy consumption( IFA, 2017). Likewise, the use of 

irrigation systems, which are generally assumed in conventional civilization, also requires meaningful quantities of energy 

to pump and distinguish water (Postel, 2000).  Inclusively, the energy consumption associated with conventional civilization 

practices highlights the need for further maintainable and energy- productive farming practices. 

Figure 1: The Impact of Conventional on the Environment (Author’s Compilation) Hydroponic Cultivation 

One of the particular plant-growing techniques is hydroponics, also known as liquid culture, which creates the circumstances 

necessary for establishment of plants lacking soil, as shown in the image given below. 
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Figure 2: Generic Hydroponic System (Author’s Compilation) 

 

One kind of growing technique that can reduce the need of critical assets for cultivation of crops is hydroponics, which uses 

a solution of nutrients in place of soil (Savvas et al., 2003).  By providing water to thirsty plant tissue according to their 

requirements, this technique will maximize productivity in a vast area while using the least amount of water and human 

energy (Eigenbrod et al., 2015).  Considering the nutrients utilized in hydroponic cultivation are extremely optimal and 

concentrate on what the crop needs, these goods are of better and more nutritiously quality than the typical person in land 

cultivation.  This approach is better than the conventional one since it allows additional authority onto the plant’s providing 

water and nourishment (Tomsai et al., 2015; Smilewskiet.al. 2009; Leeet.al. 2015).  

Benefits of Hydroponic Farming 

Hydroponic culture is increasingly large worldwide, especially in Latin America, Brazil, and Mexico, for its productive, soil-

free product styles (croft.et.al2017).  According to Joshi (2018) promotes briskly factory growth (30- 50 splitting) and 

significantly advanced yields equated to traditional soil civilization. Hydroponics allows for raised husbandry, maximizing 

place use and reducing the need for hulking nation areas (Wada, 2019). It also requires lower water, with consumption up to 

seven moments lower than conventional styles (Alshrous, 2017). Hydroponic complexes can use treated wastewater 

(Sutar.et.al, 2018), enhancing sustainability and reducing environmental impact (Carmassi.et.al2005). Likewise, hydroponics 

is a stainless system that avoids toxicants, creating safer, advanced- quality food yield (Fu.et.al, 2008). The integration of 

aquaponics, coupling hydroponics with monoculture, further enhances water and nutrient recycling, making it a promising 

maintainable food product complex (Suhl.et.al, 2016). Hydroponics is therefore ecologically unique and beneficial. (Romeo 

et.al, 2018). 

Table 3: Benefits of Hydroponic Farming  

Reference  Zones Benefits 

Croft et al. (2017) Improve utilization of land  All over the world, hydroponics 

is significant for farming since it 

provides a way to grow crops in 

places without soil. 
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Joshi (2018) Increase yield  Compared to soil, the 

development rate in hydroponic 

cultivation is 30–50% quicker. 

Wada (2019) Hygienic farming Because hydroponics uses 

downward multi-layer creation, 

it saves space and guarantees a 

clean blooming atmosphere. 

 

Romeo(2018) Conserving water for irrigation Hydroponics uses multiple times 

less water than open-field 

growing and seven times less 

than traditional cultivation in 

greenhouses. 

Sutar.et.al(2018) Conserving water for irrigation Domestic wastewater can be 

used as a nutritional media in 

hydroponics, which uses 

processed waste water. 

Carmassi.et.al (2005) Conserving water for irrigation Reusing water is feasible and 

hydroponics help conserve 

water. 

Fu.et.al.(2008) Minimal impact on environment  Food security is created because 

hydroponic items are produced 

free the use of insecticides which 

increases client confidence and 

capacity to pay extra for it. 

Suhl.et.al(2016) Nutrition management / using 

less fertilizer  

Given that minerals regenerate 

instantly, hydroponics represents 

a few of the greatest promising 

ecological methods for farming 

for generations that follow. 

Alshrous(2017) Minimal impact on environment 

/ conserving water  

With 10% less water used than 

typical farming,  hydroponic 

farming is an ecofriendly and 

able to survive technique. 

 

Limitations of Hydroponic Farming 

There are few disadvantages to hydroponics despite of its many benefits, including the high initial cost, thus prospective 

farmers should exercise prudence at originally (Souza et al., 2019).  95.3% of the total energy is needed annually for 

consumption of energy, although the requirement for electrical consumes 4.7% of the power, as the following illustrates.  

(Vourdoubas et al,2015).This cultivation method may not be adopted due to the large initial outlay, substantial power 

expenses, and requirement for specific expertise, and ongoing monitoring and support (Muñoz, H. Hydroponics Manual). 
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Table 4: Limitations of Hydroponic Farming  

Reference  Zones  Limitations  

Vourdoubasm.et.al(2015) Boosted use of power The yearly utilization of energy 

demands amount to 95.3% of all 

energy consumed, of which 

4.7% is used for power. 

Souza, ToescaGimenes, and 

Binotto (2019) 

Expensive starting outlay Hydroponics demand a large 

upfront spending. 

Muñoz Expensive starting outlay 

/increased power consumption / 

necessary expertise 

High startup cost, high energy 

fees, specialized technical know-

how and ongoing guidance and 

assistance are all needed for 

hydroponics. 

 

3. CONCLUSION 

Hydroponics has attracted a lot of interest from experimenters and growers because of its clever and slice-edge way. This 

reverie varied the goods of hydroponic husbandry and conventional husbandry on energy, water, and the terrain. The findings 

demonstrate that hydroponic civilization, with its superior culture substrates and cosmopolitan control outfit offers the stylish 

conditions for factory growth. Hydroponics uses lower water, toxin, and fungicides than conventional civilization because 

of the precise control over their distribution. While the original outlay cost for hydroponic civilization is advanced than that 

of conventional styles, it mainly decreases loss of energy and produces advanced quality, advanced yields, and optimal use 

of water and nutrients, thanks to its accurate environmental control. Experts and growers working in the field are inspired to 

broaden their practices corresponding to original capital, coffers, and geographic position in order to completely maximize 

hydroponic husbandry. Choosing a good position and using sustainable energy sources can help alleviate the potentially 

advanced original capital investment necessary for hydroponics. Despite taking lower capital, popular civilization uses lower 

energy than hydroponic technologies. To epitomize, the operation of hydroponic civilization assures expedient authority, 

optimal energy consumption, and sustainable and efficient  product.  

4. SUGGESTION 

Agriculture would come less dependent on fossil energies if renewable energy sources were incorporated into the sector. 

Renewable energy may also be suitable to neutralize the fresh power used for automated charges and outfit.  Further, 

renewable energy gives a result to the environmental checks that attend the use of fossil energies and natural coffers, in 

addition to the earth’s energy constraints. It would be veritably helpful to have educational programs for training and 

knowledge transfer. Universities and firms working simultaneously would increase the mindfulness of hydroponic 

technologies. Professionals in the hydroponics assiduity would profit from training installations and forums to boost their 

moxie. Dissipation into fresh framework accessories and customized determination in hydroponic machinery would further 

reduce the high initial purchase cost.  The growth of determination in hydroponics systems and related governmental 

operations, along with specialized and mechanical exploration into new accoutrements for hydroponics design construction, 

would induce new employment openings for academic staff, druggists, mechanics, and agriculturists 
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