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Abstract 

An essential component of sustainable agriculture is the appropriate handling of crop residue. The 

productivity of the land and the ecosystem may be greatly impacted by how farmers handle the residue. 

Improved management of crop residues results in higher levels of organic carbon and nitrogen in the soil, 

changes the pH of the soil by accumulating carbon dioxide and organic acids during their breakdown, 

helps to manage and reclaim saline and alkaline soil, acts as a reservoir for plant nutrients, increases the 

porosity of the soil and decreases its bulk density, and supplies energy to microbes for growth and 

activity. Agricultural productivity may be increased and crops' nutritional requirements can be met 

through the sustainable and environmentally responsible management of crop residue. Moreover, crop 

residue on or below the soil surface improves moisture availability and temperature regulation close to 

the crop's rooting zone, which in turn promotes root and microbial activity as well as nutrient 

transformation. Enhancing soil health is the outcome of all of these, which contributes to sustained 

agricultural productivity. 

 

Keywords: Crop residue, management, recycling, soil health, productivity 

 

Introduction 

Intensive agriculture diminishes crop production capacity and depletes vital nutrients due to 

non-scientific land management practices. To get the intended results from grown crops, the 

soil has to be physically sound enough to sustain optimal crop development and permit 

maximum utilization of its resources (Meena et al., 2018) [28]. With climate change and the 

world's population continuing to rise, society is calling for a more sustainable management of 

agro-ecosystems. Agro-ecosystem sustainability and resource usage efficiency may both be 

enhanced by crop residues since they are a significant source of plant nutrients (Kumar et al., 

2023) [21]. Concerns about the economy and environment have raised interest in using crop 

residue as sustainable, renewable sources of bioenergy and bioproducts throughout the past 

years (Kumar et al., 2019) [22]. Crop residue, which is regarded as "the greatest source of soil 

organic matter" for agricultural soils, is the most readily available and accessible kind of 

biomass (Turmel et al., 2015) [47]. Crop residues are the materials left in the fields after crops 

are harvested for grain, seed, or fiber, including stems, leaves, chaff, and husks. After 

harvesting, keeping agricultural remains is thought to be an efficient antierosion strategy and 

help prevent soil degradation. Crop residues can help fix CO2 in the soil, decrease evaporation, 

increase the amount of organic matter in the soil, and enhance soil structure. Agricultural 

productivity and the environment, however, can be impacted by the breakdown of crop 

residues in both beneficial and negative ways (Lu et al., 2020) [25]. Although crop residues are 

sometimes referred to as "wastes," they are also regarded as "potential black gold" since they 

are a valuable and natural resource (Reicosk & Wilts, 2005) [36]. Crop residues, on the other 

hand, provide a substantial but limited potential mechanism for cycling nutrients and 

sequestering carbon (Rathod et al., 2019) [35]. 

On agricultural areas, effective residue management techniques have a number of beneficial 

effects on soil quality. Moreover, agricultural leftovers can be utilized to produce biofuel. 

Policies for encouraging beneficial management practices are guided by information on 

residue cover, which also aids in the assessment of soil carbon (Elhaddad, 2020) [13].  
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Given that crop residues include an incalculable amount of 

organic matter that may be retained in or removed from the 

agro-ecosystem, their destiny is one of the crucial 

management issues that is now being debated. Optimizing soil 

quality through crop residue management is crucial for 

sustainable farming practices. Crop residues are incorporated 

into the soil to aid in the restoration of biological activity and 

to maintain and enhance the physical properties of the soil 

over time. Additionally, it promotes the development of soil 

organic matter (SOM), enhances soil aggregation and 

stability, bulk density (BD), porosity and pore size, moisture 

holding capacity, hydraulic characteristics, penetration 

resistance, and brings about changes to the thermal and 

moisture regimes of the soil (Zhang et al., 2014) [52]. It also 

contributes to the nutrient pools of the soil. According to 

Blanco-Canqui and Lal (2009) [5], it also lessens ineffective 

soil and water losses, extremes in soil temperature, and 

changes the microbial environment that promotes the growth 

of soil biota. In order to maintain the productive potential of 

cropping systems, management practices must focus on 

enhancing the structural and hydraulic properties of the soil, 

which in turn help to reduce nutrient losses, create a favorable 

environment for microbes, and control soil degradation in an 

efficient and cost-effective manner. Increasing the amount of 

SOM in the soil by incorporating agricultural residue is one of 

the more affordable ways to improve the general state of the 

soil. Crop residue recycling on farms is the best management 

strategy for replenishing the depleted SOM content, which is 

the foundation for enhancing the physical, chemical, and 

biological conditions of the soil and maintaining agricultural 

output (Salahin et al., 2017) [39]. 

The precise proportions of crop residues required to enhance 

the qualities of the soil, which are essential for creating 

economic strategies, are, nonetheless, little understood. Given 

its wide range of benefits and favorable impact on soil health, 

crop residue management stands out among the other options. 

Although crop residue is typically seen negatively, with 

proper management they may enhance the dynamics of soil 

organic matter and nutrient cycling, which will help to create 

an environment that is relatively conducive to plant 

development and thus improved the productivity. The various 

facets of crop residue management, including their effects, the 

use of natural resources, and the strategies that need to be 

developed for improved residue management in farming 

systems, have been the main focus of this review. These 

aspects are closely linked to the current environmental 

problems. 

 

Crop residues and intensive agriculture: Current situation 

in India 

The extensive use of outside inputs is essential to the present 

intensive farming system. Modern farmers that engage in such 

input-intensive farming methods typically rotate their crops 

intensively, leaving the land fallow for the duration of the 

cropping year's crop season (Brahmachari et al., 2019) [7]. 

Micronutrient deficits and decreasing soil fertility are 

frequently caused by the adoption of intensive farming 

techniques combined with high-yielding cultivars and 

contemporary irrigation equipment. A systematic transition 

away from these practices to the application of various 

organic manures and conventional plant nutrient components 

has been shown as a possible solution to this issue (Sarkar et 

al., 2018) [41].  

Appropriate handling of agricultural residues contributes 

organic matter to the soil and feeds soil microorganisms 

(Shan and Yan, 2013) [42]. A good soil that has been 

supplemented with organic matter increases crop yield. Crop 

residues are incorporated to increase soil organic matter 

(Purwanto and Alam, 2020) [32]. After the profitable portions 

of field crops are harvested, the residues-stem, leaves, husks, 

etc.-have a significant impact on enhancing soil quality and 

resolving many environmental problems. Generally speaking, 

these agricultural leftovers are the main source of elemental 

carbon in soil (Fang et al., 2018) [14]. Crop leftovers are 

typically regarded as waste materials due to their low 

economic value. India generates 500 Mt (Million tons) (Table 

1) of agricultural wastes annually, according to a Ministry of 

New and Renewable Energy paper on the subject (NPMCR, 

2020) [29]. The highest producing states are Uttar Pradesh (60 

Mt), Punjab (51 Mt), and Maharashtra (46 Mt). The highest 

amount of residues (352 Mt) is produced by cereals, with 

fibers (66 Mt), oilseeds (29 Mt), pulses (13 Mt), and 

sugarcane (12 Mt). Uttar Pradesh produces the most grain 

crop residues (53 Mt), followed by West Bengal (33 Mt) and 

Punjab (44 Mt). The state of Andhra Pradesh generates the 

highest fiber crop residues (14 Mt), whereas Maharashtra 

produces the most pulse residues (3 Mt). Most oilseed crop 

residues (6 Mt) are produced in Gujarat and Rajasthan. Both 

home and industrial uses are made of a sizable portion of 

leftovers. A significant amount is also kept in the field and 

burnt annually, according to several study publications. It's 

also noteworthy that the amount of agricultural leftovers 

jointly generated by other nations in the same region is almost 

equivalent to the residue percentage burnt in India as waste 

material. 

 
Table 1: Comparison of India's production of agricultural waste with 

that of a few other countries 
 

Country Agricultural Waste Generated (million tons/year) 

India 500 

Bangladesh 72 

Indonesia 55 

Myanmar 19 

(Source: NPMCR, 2020; Jeff et al., 2017) [29, 19] 

 

Crop Residue Management Practices 

Maintaining highly productive cropping requires the highest 

rate of plant nutrient recycling feasible in order to prevent the 

unfavorable environmental effects of high-level fertilizer 

applications, as well as effective protection of soils against 

erosion, conservation of relatively high amounts of soil 

organic matter, and provision of ideal conditions for soil biota 

(Bahadur et al., 2015) [4]. Simultaneously, reducing human 

influence on troposphere chemistry calls for reduced 

emissions of greenhouse and other gases, and preventing the 

major health risks associated with smoke means enforcing 

rigorous regulations or completely banning the burning of any 

superfluous biomass. All of these objectives may be met with 

the assistance of appropriate field management of crop 

residues. 
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Table 2: Crop residue management practices/options 
 

Sl. No. Practices Management 

1. 
Residue 

burning 

Traditionally, residues are removed for animal feeding as a low-cost procedure. But in the last several years, when harvesting 

has been done by machines, which leaves loose straw on the soil's surface, farmers have been burning the crop residue to 

quickly clear the field in order to prevent any disturbance while planting the next crop. The Indo-Gangetic plains (IGP), 

especially the states of Punjab and Haryana, are known for this practice. According to Kumar et al. 2019 [22], burning crop 

waste is never good for the land, the environment, or people's health. Burning causes beneficial soil microbes and SOM to be 

depleted, which is one of the main reasons for the IGP's diminishing productivity. 

2. 

Surface 

retention 

and 

mulching 

A thin layer of crop residue left on the soil's surface might be another management option. This provides a significant benefit 

in terms of preventing erosion from wind and water on the top layer of soil. Additionally, when the surface waste breaks 

down, it supplies a substantial amount of organic matter (OM) and other necessary nutrients, along with mild temperature 

variations (Dutta et al., 2022) [12]. According to Bacon (2013) [3], this technique can enhance soil N content by 46% and crop 

output by 37% over burning of crop residues. 

3. 
Residue 

removal 

The stability of the aggregate is negatively impacted by residue removal because it uses fewer organic binding agents for 

aggregate formation and stability. Furthermore, the impact of raindrops closes open-ended bio-channels, influencing the 

soil's ability to hold and transmit water (Such as infiltration and hydraulic conductivity) and thereby increasing the amount of 

soil lost to runoff and erosion. According to Bahadur et al. (2015) [4], residue removal also causes surface soil moisture to 

evaporate, increases temperature variations throughout the day, and decreases the amount of organic matter needed to 

increase soil water retention. 

4. 

Residue 

incorporati

on 

Using the proper tillage techniques to incorporate crop waste into the soil at the correct depth is one of the option for 

managing crop residue on-field. It is said that this procedure is quite effective in enhancing the general health of the soil. 

Straw inclusion raises SOM, N, P, and K content in contrast to removal or burning (Zhang et al., 2014) [52]. However, the 

immobilization of residues caused by soil absorption, especially from cereals, causes a temporary N shortage, which reduces 

crop yields by around 40%. According to study findings, applying 15-20 kg/ha of N as a starting dosage and incorporating 

crop residue can help overcome the N immobilization issue and result in a greater yield than burning straw (RWC-

CIMMYT, 2003) [38]. 

 

Crop residue management: Impact on soil health 

Texture: Reintroducing residue from crops into the soil can 

enhance its physical characteristics by raising its moisture 

content, lowering its bulk density, and raising aggregate 

stability and total porosity (Brankatschk et al., 2015) [8]. 

Compared to no straw treatment, the soil water content 

significantly increased by 19% after two years of straw 

integration in rice-wheat system (Zhao et al., 2019) [56]. 

Changes in soil structure may be indicated by variations in 

soil bulk density. According to a study adding maize and 

wheat straw for seven years, the bulk density of the soil in the 

0–20 cm layer dropped by 5.7%, furthermore the soil bulk 

density in both soil layers (0–20 cm and 20–40 cm) was 

reduced by straw return treatments (Zhao et al., 2018) [53]. A 

reduction in soil bulk density was noted along the soil profile 

by 9.5% and 8.6%, respectively, at the 0–20 cm and 20–40 

cm soil layers due to the impact of straw residue treatments 

on reducing soil bulk density (Xu et al., 2018) [49]. One of the 

fundamental physical characteristics of soil is its total 

porosity, which also serves as an indicator of soil productivity 

and fertility. When deep ploughing is used to combine 

crushed crop remains with the soil, the permeability of the 

soil rises. In 2019, the residue of wheat straw substantially 

enhanced the porosity of the soil in the 0–10 cm, 10–20 cm, 

and 20–30 cm soil layers by 5.06%, 5.21%, and 2.75%, 

respectively, in comparison to the no treatment group (Zhao et 

al., 2021) [54].  

 

pH and cation exchange capacity: Particularly in soils with 

limited buffering capacity, crop wastes may have a significant 

impact on the pH of the soil. In a 30-day incubation 

experiment, Pan et al. investigated the ameliorating effects of 

four agricultural straw decayed products (SDPs) on an acidic 

ultisol. The findings revealed a 55%–75% improvement in 

soil pH (Pan et al., 2020) [30]. The management of crop 

residues has a substantial and positive impact on the soil's 

cation exchange capacity (CEC). Crop residues containing an 

accumulation of soil organic matter (SOM) may generate 

additional negative charges, raising CEC (Rezig et al., 2013; 

Abbasi et al., 2009) [37, 1]. In a three-year field experiment 

with sweet sorghum, Malobane et al. discovered that a 30% 

crop residue retention (Based on total harvested fresh 

biomass) generated 11.3% and 27.32% greater CEC than that 

of 15% crop residue retention and crop residue removal, 

respectively (Malobane et al., 2020) [26]. Furthermore, when 

solitary wheat residues were continuously integrated, the 

topsoil (0–20 cm) CEC rose considerably by 9.39–21.59% 

compared with the control in a five-season wheat–guar 

rotation experiment (Rezig et al., 2013) [37].  

 

Organic carbon (OC) and NPK: Crop residue that have 

decomposed are regarded as fundamental elements in the 

nutrient cycle. The amount of organic carbon, nitrogen, 

accessible phosphorus, and potassium in soils may increase 

when crop residue gets recycled (Ali et al., 2020). Moreover, 

adding agricultural debris to the soil can increase the 

availability of vital nutrients and stop nutrient loss (Rasool et 

al., 2020) [2]. Crop residue have an approximate 40% organic 

carbon content, which can control soil characteristics and 

increase soil stability by forming big aggregates. When 5% 

(w/w) raw garlic stem was applied in 2016 and 2017, the 

amount of soil organic carbon rose by 52% and 50%, 

respectively (Ali et al., 2020) [2]. Moreover, crop residue 

recovery can lessen the loss of organic carbon (Chen et al., 

2016) [11].  

The synthesis of proteins, amino acids, and nucleic acids 

requires nitrogen. Crop residues include nitrogen that may be 

converted by nitrification and mineralization into NO3
- and 

NH4
+. At soil thicknesses of 0–20 cm the addition of straw 

and partial fertilizers considerably enhanced the soil 

accessible nitrogen by an average of 64% (Zhao et al., 2019) 
[56]. Nonetheless, the C/N ratio of agricultural leftovers is 

rather large (60–100:1). Thus, more residues being returned 

might lead to better nitrogen immobilization, which might 

need applying more nitrogen fertilizer (Fontaine et al., 2020). 

The element phosphorus is necessary for both cell division 

and energy processes. Microorganisms may break down crop 

leftover phosphorus into H2PO4
- and HPO4

2-. Crop straw 

integration during a 30-year period increased the amount of 

phosphorus accessible in the top 0–20 cm of soil. Phosphorus 
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utilization efficiency improved concurrently with mineral 

fertilization +3750 kg/ha wheat straw treatment, rising from 

43% in 1983 to 72% in 2012 [51]. Crop remnants readily 

release potassium. Crop leftovers are a contributing factor to 

the soil's potassium buildup (Guo et al., 2018) [17]. Applying 

raw garlic stem at 1%, 3%, and 5% doses enhanced the 

amount of accessible potassium by 4.4%, 6.5%, and 3.8%, 

respectively (Ali et al., 2020) [2]. Furthermore, keeping 90% 

(7.0 t) of soybean residues increased soil potassium by 89.7 

kg, while 90% (13.8 t) of wheat residues contributed 232.2 kg 

of potassium over the course of five years (Yadav et al., 

2021) [50]. 

 

Soil microbial and enzyme activity: Microbial communities 

in the soil are crucial to the functioning of the soil ecosystem 

and the biogeochemical cycle of essential elements like 

carbon and nitrogen. Returned crop residue can boost the 

amount of organic matter in the soil and create an ideal 

habitat for microorganism development and proliferation. The 

variety and quantity of fungi in the 0–10 cm soil layer of the 

fallow habitat can be increased by retaining sugarcane straw 

for a period of 14 months (Zhang et al., 2021) [51]. In double-

season straw return, there was a greater relative abundance of 

actinomycetes but a lower relative abundance of bacteria and 

fungi (Su et al., 2020) [44]. Zhao et al. 2016 [55] in a 30-year 

study of summer maize-winter wheat cropping system in 

north-central China, they found that the abundances of fungi 

and Gram-negative (Gm-) bacteria increased with straw input 

rates, but the abundances of total bacteria and Gram-positive 

(Gm+) bacteria remained unchanged across all treatments. 

The kinds of returning wastes, the rates of return, and the soil 

conditions all affected the microbiological characteristics of 

the soil. Indicators of soil quality and potential fertility under 

various management approaches can be represented by soil 

enzymes, which are essential indicators of the soil fertility. 

Enzyme activity in the soil is influenced by various 

management strategies and corrective actions that modify the 

features of the biologically most active surface strata in the 

soil. When rice straw was integrated into the cropping system 

instead of being removed, the maximum dehydrogenase 

(DHA) activity was observed (Goyal et al., 2009) [16]. Since 

rice straw provides bacteria with food and energy, (Chandra, 

2011) [9] found increased microbial biomass and enzyme 

activity after inclusion. Kumawat et al. (2017) [23] revealed 

14.6% increased fluorescein diacetate (FDA) enzyme activity 

in 0–5 cm soil depth under 75% crop residue retention as 

compared to without retention in the maize–wheat cropping 

system. Singh et al. (2015) [43] revealed an 18% increase in 

FDA activity after 9 years of CR and vermicompost inclusion 

compared to no straw and vermicompost incorporation in the 

rice, wheat, and mungbean cropping system. crop residue 

management techniques have an impact on soil labile carbon 

pools, which are thought of as markers of soil quality (Plaza-

Bonilla et al., 2014) [31]. According to Li et al. (2007) [24] 

water-soluble carbon (WSC) rose by around 71–109% in 

treatments that included rice straw compared to treatments 

that did not. This was seen while working in the rice-wheat 

cropping system. 

 

 
Source: (Ramteke et al., 2022) [33] 

 

Fig 1: Mechanism on how crop residue enhances soil health and crop production 
 

Crop residue management: Impact on crop productivity 

By preserving SOM levels, conservation agriculture's 

agricultural residue management can raise soil productivity 

and crop yield. Enhanced nutrient cycling and retention as 

well as higher organic matter (OM) close to the soil surface 

are two important benefits of surface-residue management. 

Green gram seed production was best improved by 

incorporating residue under conventional tillage; removal of 

residue under zero tillage had unfavorable effects (Meena et 

al., 2015) [27]. The addition of residues increased the crop's 

ability produce higher yield and also enhanced the absorption 

of N; tillage may have contributed to increased N-

mineralization from the residues, increasing the amount of N 

in the grain and stover. Higher N absorption was the outcome 

of residue additions that also increased the overall N, C, and 

other nutrient levels in the soil. The grain and straw yields of 

wheat are higher in the plot where crop residue was included 

(Ramesh Chandra, 2011) [10]. Sarkar and Kar (2011) [40] noted 

that the application of rice and wheat straw residue resulted in 

a higher productivity of the rice-wheat system in Eastern 

India as compared to its removal. This was primarily ascribed 

to increased SOC levels, decreased water evaporation loss, 
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and enhanced water infiltration, all of which enhanced the 

physical properties of the soil and decreased nutrient losses. 

Kouyaté et al. (2000) [20] reports that the addition of crop 

residues to cereals increased their grain production by 37% as 

compared to when it wasn't added. Surekha et al. (2003) [46] 

found that residue treatments had no discernible impact on 

grain yield in the first and second cropping cycles in the 

sandy clay loam soils of the Philippines. Nevertheless, in the 

third and fourth cropping cycles, 100% straw treated plots 

demonstrated significantly higher grain yield in comparison to 

50% straw incorporation and control. Such varying reports 

have also been reported by Borresen, (1999) [6] which said 

that the various straw management methods had no 

discernible impact on grain yield during the first year of the 

trial. Addition of double and regular volumes of straw in the 

second year resulted in a considerable improvement in grain 

output. The straw-managed treatments did, however, 

significantly lower grain output in the fourth year of the trial. 

When comparing the mean grain yields of the various 

treatments, the average increase was 0.29 Mg ha-1 when 

normal and double amounts of straw were added.  

 

Crop residue management: Environmental benefits 

Crop residue management is an essential component of 

sustainable agriculture. In addition to enhancing soil health 

and crop productivity, effective management of agricultural 

wastes may help farmers and the environment by supplying a 

renewable energy source. Farmers may help preserve natural 

resources and advance the economic well-being of their 

communities by using sustainable agricultural methods. 

Several off-site effects of using new farming technology and 

enhancing cultural traditions may be among the social 

advantages of agricultural residue management. Reduced 

floods and sedimentation improve the health of streams, 

rivers, and lakes by reducing runoff and soil erosion from 

farmland and rangeland. Improved water quality can prolong 

the usable life of public infrastructure, which is advantageous 

to society and the environment (Reicosk & Wilts, 2005) [36].  

The ability of the agriculture industry to reduce greenhouse 

gas emissions and remove CO2 from the environment is 

substantial. Improved residue management and reduced 

tillage practices should be encouraged because of their 

beneficial role in reducing soil degradation and increasing soil 

productivity. These advantages are facilitated by soil carbon 

sequestration, which also has the potential to significantly 

reduce global climate change. Soil C is an essential resource 

for both food security and environmental enhancement. A 

large amount of greenhouse gas emissions can potentially be 

compensated by crops residue management. Farmers may 

lessen the quantity of carbon dioxide and other gases emitted 

into the environment by planting agricultural wastes in the 

soil as opposed to burning them or allowing them to break 

down naturally. Furthermore, sustainable crop residue 

management methods can support ecosystem service and 

economic growth. Using sustainable crop residue 

management methods can also aid in the fight against climate 

change and lessen the effects of climate change and their 

carbon footprint. Sustainable crop residue management 

methods can also lessen the need of artificial pesticides and 

fertilizers, which can be harmful to the environment and 

public health. 

 

Challenges and constrains of Crop residue management 

In recent years, there has been a lot of interest in using crop 

residues as a feedstock for the production of value products 

and renewable energy. The long-term advantages of 

preserving and enhancing our soils' production, however, 

must be weighed against these applications. There are several 

difficulties with using crop residue in the field. These include 

challenges with insect infestation and the seeding and 

application of fertilizer and herbicides. Burning crop residues 

has an adverse effect on human health and contributes 

significantly to more severe air quality (Particulates 

greenhouse gases). Additionally, burning crop residues results 

in the loss of valuable nutrients, including N and S, as well as 

organic matter. According to Gupta et al. (2004) [18], burning 

rice straw releases gases that include 70% CO2, 7% CO, 

0.66% CH4, and 2.09% N2O. Crop leftovers are essential to 

the stability of the agricultural environment and a valuable 

source of nutrients for plants. Long-term soil functions such 

as detoxification, nitrogen cycling, and microbial activity will 

all be impacted by the loss of carbon from the soil. Burning 

crop residues can eradicate pests and illnesses linked to the 

stubbles and straw of previous harvests, as well as temporarily 

boost the amount of nutrients available for plant development. 

However, the majority of mesophilic organisms that actively 

engage in the transformation of nutrients in the upper layer of 

soil are killed by the sudden increase in surface soil 

temperature that occurs soon after burning crop debris. The 

microbial population may be permanently reduced by 

frequent burning incidences in the field, even though the 

effect is only transient since the microorganisms rebuild after 

a few days. Long-term residue burning reduces the amount of 

organic carbon in the soil, which is essential for soil life. 

 

Conclusion 

For farmers, managing crop residue is a significant challenge. 

Crop residue burning swiftly prepares the ground for the 

timely sowing of the next crop. On the other hand, this 

technique is detrimental to the ecosystem, the soil, and human 

health. In addition to burning, farmers can manage residue by 

removing it from the field, mulching it, placing it on the 

surface, or incorporating it into the soil. By preserving SOM 

levels, agricultural residue management can raise crop 

productivity and soil health. Enhanced nutrient cycling and 

retention as well as higher organic matter (OM) close to the 

soil surface are two important benefits of crop residue 

management. Increased microbial activity and biomass close 

to the soil surface improves structural stability for better 

infiltration and serves as a storage for nutrients required for 

crop production. Enhancing crop residue management to 

improve soil C sequestration is an affordable way to reduce 

the environmental impact of agriculture. Additionally, yields 

are seriously threatened in the majority of agricultural systems 

by the diminishing soil organic carbon. Therefore, adding 

crop residue to the soil or keeping it on the surface may be a 

better way to raise the amount of organic carbon in the soil. 

Crop productivity can be maintained and soil health can be 

enhanced as long as crop wastes are handled scientifically. 
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