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Abstract – The main focus of the current agriculture on the intensification of the productivity of cultivated 

crops and concentrated land use. Soil tillage is one of the most energy and labor intensive procedure in 

productive cultivatable farming. Conventional tillage system requires more fuel supplies for land 

preparation that conserve more energy and exhaust the smoke in the form of CO2 into the environment. 

Besides, zero-tillage (ZT) is the domain of the conservation tillage system that aims to combine the 

environmental benefits of organic farming and increase sustainability and soil fertility. Zero tillage (ZT) 

systems should significantly mitigate greenhouse gas emissions from low fuel consumption without 

affecting crop yields. However, recent advancements in agriculture conservation tillage are feasible for 

agriculture farmers. 
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I. INTRODUCTION 

Long-term intensive farming has a significant effect 

on the climate and the environment [1]. However, 

agriculture is the only sector that can meet the food 

requirements of the population. Till now, the tractor 

is the main power unit in almost all agriculture 

production processes, including tillage [2]. Soil 

tillage is one of the most energy and labor-intensive 

procedure in productive cultivatable farming. The 

conventional tillage system is use more than 50 

percent of fuel for arable farming [3]. In Pakistan, 

the conventional tillage (CT) system used for land 

preparation for cultivation is not economically 

feasible for ers and environmentally for crop 

productivity and soil health. Conventional tillage 

system (CT) requires more fuel supplies for land 

preparation that consume more energy and exhausts 

the smoke in the form of CO2 into the environment. 

Carbon emissions from the tilled land also the most 

important contributor which is mostly derived from 

crop residue decomposition  [4]. The amount of 

carbon emission from the decomposition of crop 

residues with conventional tillage affects soil 

fertility and reduce crop productivity. Many studies 

researched the conventional tillage effect on soil 

health and carbon emission. Mileusnić et al. and  

Petrov et al., studied the soil tillage efficiency 

enhancement to reduce carbon emission [2], [5]. 

Gorriz et al. Conducted a research study on carbon 

emission with different tillage practices [6], further 

huang et al., lal et al.; and voltr et al., also investigate 

the carbon emission from the greenhouse and crop 

yield with zero tillage [1], [7], [8]. The reviewed 

studies suggested that the conservation tillage 

practices had a positive impact on agriculture 

outcomes 

The main focus of this study to provide a short 

review of efficient tillage options to reduce carbon 

emission to enhance soil fertility and crop 

production, and environmental protection.   

II. TILLAGE  SYSTEM FOR SMART AGRICULTURE.  

A. Effective Tillage for Soil Health 

Soil health is a limiting and essential part of 

agriculture production. Tillage is a common practice 

in agroecosystems worldwide and major use for 

changing the soil condition for crop plantation [9]. 

The conservational tillage system includes reduced 
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tillage (RT) system and a zero tillage (ZT) system 

[10]. Reduce tillage practices include less tillage, 

planting, and spraying, while Zero tillage (ZT) or 

No-tillage (NT) have only single pass cultivation. In 

the zero-till system, directly seeding mechanism 

takes place without pulverization of soil. Due to this, 

the crop residues remain on the soil for maintaining 

the soil fertility, saving the soil moisture, 

temperature reducing the carbon emission process 

with crop residue dissipation. Furthermore, control 

of zero tillage practices on carbon protection might 

be related to carbon emission depletion which 

enhanced soil aggregation and decreased soil 

temperature. Zero tillage systems manage the soil 

under different environmental, climatic, and 

physical conditions. Globally different research 

conducted on zero tillage and conventional practices 

comparison and concluded that Zero tillage is 

widely recommended for crop production to 

improve soil health and enhance soil carbon and 

organic matter as compared to conventional tillage 

[11]. The effect of  ZT and CT practices shows in 

Fig. 1. However, the effect of ZT on climate change 

mitigation by controlling carbon emission was 

intensively debated was concluded by many 

research studies. The trade-off relationship may 

counteract the effect of ZT on GHG emission and 

mitigation. 

 

Fig. 1  Conventional and conservational tillage practices 

affect on soil  

B. Effective Tillage for Environment  

During agricultural practices, the burning of fossil 

fuels for energy is a major contributor to the 

emission of GHGs. The emission of Greenhouse 

Gas (GHGs) has a very strong adverse effect on the 

environment. The foot-print of the carbon emission 

from agriculture is very large. Several agricultural 

practices including tillage of soil will also increase 

the absorption of greenhouse gases (GHGs) namely 

carbon dioxide (CO2), methane CH4, and Nitrogen 

(N2O) [12]. Although CO2 is the most hazardous 

gas, N2O and CH4 are also vigorous because they 

have global warming potential. Sequestration of 

carbon in the soil is a very crucial strategy to 

mitigate the atmospheric abundance of CO2 with the 

help of Conservation tillage practices [13]. Effects 

of gas emission on the environment show in Fig. 2. 

Conventional machinery operates with heavy 

engines that consume more fuel which has a very 

adverse effect on the atmosphere. These hazardous 

gases increase the atmospheric temperature which is 

effective for crop yield. Zero Tillage system has 

significantly mitigate the greenhouse gas emissions 

by less tillage passes without affecting crop yields.  

Energy, economics and the environment are 

mutually dependent. Environment degradation, soil 

fertility, and crop yield depend on energy 

consumption. Conventional tillage system needs 

75% more energy as compare to conservational 

tillage [14].  

 

Fig. 2  Effect of carbon emission from the traditional 

practices on the environment and crop growth 

C. Configuration of Conservation Tillage System  

Assessing fossil fuel consumption for farm 

fieldwork should also be part of the strategy to 

minimize greenhouse gas emissions from 

agriculture. Climate and soil conditions determine 

the effects of tillage systems on yield [3]. Organic 

reduced tillage aims to combine the environmental 

benefits of organic farming and conservation tillage 

to increase sustainability and soil quality. 

Conservation tillage has proven to be advantageous 

in terms of soil erosion control and water 

conservation and e.g. no-till farming (NT) is widely 
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adopted, particularly in dryer regions[15]. No-

tillage (NT) or ZT has been touted as one of several 

climate-smart agriculture (CSA) management 

practices that improve food security and enhance 

agroecosystem resilience to climate change. The 

main focus of the conservation tillage system is to 

reduce the influence of machinery on agriculture 

practices. Zero tillage (ZT) is one of the best 

practices in the conservation tillage system which 

performs the planting and weeding process in a 

single pass. The agriculture tillage system 

framework shows in Fig. 3. 
 

 
 

Fig.3 Conceptual framework of diverse tillage practices 

impact on greenhouse gas (GHG) emissions, and crop yields 

[7].  

III. CONCLUSION  

This study discusses the short introduction of the 

conventional and conservational tillage practices' 

impact on carbon emission. The literature review 

cleared that the conservation tillage system is the 

best option for smart agriculture. However, we 

concluded that in the conservation tillage system 

Zero-tillage (ZT) is an efficient practice for smart 

agriculture as compared to reduce tillage (RT) 

option.  The researchers, framers, and industrial 

partners should focus on the ZT technology. 
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