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Abstract

Water conservation and storage, nutrient availability, and crop yields can improve by returning crop residue. Efficient
utilization of crop residue may have beneficial impact on soil and crop production. We theorized that residual
influences of crop residues vary with the amount of residues used. Crop residue amounts depend on crop growth and
selected soil properties. From 1978 through 1985, crop residues were reverted at 0,50, 100, and 150% of the quantity
produced by the previous crop (averaging 0 to =6 Mg ha-' yr-I). Residual effects of the 150% residue amount increased
grain production 16% compared with the 0% amount (4900 vs. 4250 kg ha-', respectively), and were not affected by
time or other management practices. Increasing previous residue amount did enhance soil N availability (from 73.0 to
82.3 kg autoclavemineralizable N ha-') and Bray soil P (16.7 to 20.3 kg ka-'). Residual effects of crop residue are
prolonged (half-life of = 10 yr) and probably result from changes in soil properties that boost soil nutrient availability.
Previous crop residues provide a valuable source of organic matter that can be used for soil fertility restoration or
external use. In order to manage agricultural land sustainably, a better understanding of the effect of crop residue
management on the soil-water-plant system is needed.
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Introduction

Returning increased amounts of crop residues to the soil increased soil organic matter content, microbial activity,
nutrient availability, water infiltration and storage, and crop yields (Unger and McCalla, 1980; Fribourg and
Bartholomew, 1956; Prasad and Power, 1991). By using management practices such as type of tillage, fertilization, and
use of cover crops can modify the crop residue amonut (Maskina et al., 1993). Understanding the effects of crop
residues on soil properties and crop yields may be of greater standing in the future because of interest in using crop
residues for production of paper products and ethanol. This is in addition to the conventional use of crop residues for
fodder and bedding. Unfortunately, we presently have little information to evaluate the long-term impact of returning
crop residues on soil productivity. Currently, we do not know the magnitude or duration of the effects of crop residue
management practices on soil properties and crop production after we terminate to use these practices. Crop yields
after we ceased returning crop residues in various amounts. It is believable that the management practices used for
crop production could modify the type of response we obtained to the residual effects of using various crop residue
amounts. Generally as quantity of crop residue increased, soil temperature decreased, soil water storage increased,
and crop yields (both grain and stover) increased (Power et al 1998). The 16% greater grain yields of the 150% crop
residue amounts over the 0% amount relates favorably with the 17% response documented by Maskina et al. (1993).
Part of the crop residues derived from annual cropland are commonly exported for external use, such as fodder or
bioenergy production in temperate regions with silty loamy soils. Since cropland is fertilized with manure from cattle
fed with crop residues in mixed farming, residues are not completely exported in the case of fodder. It's also necessary
to consider the size of the residues. The mineralization rate is influenced by the region of soil-residue interaction. The
broader the area of interaction with soil and microorganisms have limiting the residues. Cereal straw should be
chopped and spread uniformly on the ground in a no-tillage method (reviewed in Soane et al., 2012). A major factor is
the height at which the plant is cut at harvest. It is important to note that crop residues are not only the above-ground
part not harvested for crop production, but also the below-ground parts. Root systems are crop residues consistently
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incorporated into the soil (Soane et al., 2012). The roots correspond to a certain quantity of organic matter and are
also affected by type of tillage. Different crop types produce different quantities and sizes of residues at different
depths.

Crop residue

The above-ground portions of the plant that are not harvested for food production are known as crop residues. And
when residues are exported, the stubble (of cereals) is still left on the ground. Crop yield and crop type are the two
main factors that influence the amount of crop residue produced. Where crop yields are lower, such as in south-
eastern Europe, the amount of residue produced is higher. Lignin, cellulose, hemicellulose, as well as micro and
macronutrients, make up crop residues. These residues degrade differently depending on their lignin and cellulose
content, as well as their C/N ratio, which is crop dependent, as well as the climate and soil conditions. High-C/N
residues (e.g., wheat straw) decompose slowly, resulting in the immobilisation of soil nitrogen. It's important to
remember that crop residues include both the above-ground and below-ground sections of the plant that haven't
been harvested for crop production.

Crop residues that are continuously immersed into the soil are known as root systems (Soane et al., 2012). The roots
are influenced by the form of tillage and correspond to a certain amount of organic matter. Crop varieties contain a
range of quantities and sizes.

Impact of crop residue

It is important to define soil structure in order to understand the impact of any form of land management on soil
hydraulic properties. The arrangement of soil particles (sand, silt, and clay) into aggregates or peds is referred to as soil
structure. Water storage and movement, air exchange between soil and atmosphere, and heat transfer are all
influenced by soil structural patterns.

1. Organic matter in the soil and aggregate constancy: The content of soil organic carbon (SOC), especially the
fraction of labile SOC (also known as "particulate organic matter" because it cycles relatively quickly in the soil) has a
significant impact on the quality of soil structure (Tisdall et al., 1982). Labile organic matter is also important for
preserving soil structure and providing nutrients. Soils with a high organic matter content have larger, deeper, and
more durable aggregates that resist compaction, while soils with a low organic matter content have the opposite. A
soil with less than 3.4 percent organic matter (i.e., 2 percent SOC) is commonly known to have unstable aggregates
and is thus vulnerable to soil degradation in temperate European regions. Exposure to rainfall has the greatest impact
on aggregate stability at the soil surface. A bare soil (one in which crop residues have been exported or ploughed into
the soil) is in direct contact with raindrops, facilitating the breakdown of soil aggregates and thereby increasing soil
erodibility. Under conservation tillage, macro-aggregates, on the other hand, play an important role in preserving
organic matter by slowing its decomposition (Beare et al., 1994). De Gryze et al. (2005) found that macro-aggregate
formation had a linear relationship with wheat straw incorporation, but no relationship with soil temperature, in a
laboratory experiment focusing on the short-term dynamics of macro-aggregates.

2. Soil compaction: Complete porosity, pore size distribution, bulk density, and penetration resistance are the four
metrics used to measure soil compaction. Since soil compaction inhibits root development, these measures are likely
to be negatively associated with root growth and rooting depth. Whether or not residues are present, tillage has a
significant impact on soil compaction. Tebriigge et al. (1999) observed lower bulk density at the surface layer in no-
tilled treatments due to the accumulation of crop residues on the surface in a long-term analysis in Germany. They
found that a no-tilled treatment had higher bulk density (at 0-30 cm) than reduced and traditional tillage treatments.

3. Water retention: Tillage practises combined with crop residue application affect not only the cover rate at the soil
surface, but also the total soil porosity and organic matter content. Mulumba et al. (2008) used wheat straw as mulch
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at various rates on tilled and uncropped soils to assess water retention and usable water capacity at a depth of 0-10
cm.

4. Role of crop residue in crop production: Residue management has a dynamic and variable impact on crop
production, resulting from both direct and indirect effects and interactions. One direct impact is the presence of
residues on the soil surface, which creates a direct barrier to crop emergence. Indirect effects include residue
mineralization, which increases the amount of nutrients available to plants, or the presence of pesticides. Climate and
weather factors must be taken into account when researching the effect of crop residue management on crop
production, as previously mentioned. Years that are hot and dry would not have the same impact as years that are
colder and wetter. Despite the fact that research on the effects of crop residue management has been carried out in
various parts of Europe and around the world, there is still a need to obtain results for particular contexts.

5. Growth and development: It matters not only whether or not residues are added, but also where they are located
in the soil profile, for crop emergence. Gallardo-Carrera et al. (2007) found that soil crusting in the absence of residues
at the soil surface, combined with high air humidity and regular rainfall, decreases germination quality. Crusting is
more likely when the soil contains moisture, in addition to the effect of raindrop effects. The presence of crop residues
above the seeds can slow or obstruct crop emergence, forcing seedlings to work around the physical barrier (Arvidsson
et al.,, 2014). Wuest et al. (2000) demonstrated in a glasshouse experiment in Oregon that residues above winter
wheat seeds (as in no-tillage) or mixed around the seeds (as in reduced tillage) block the cole and delay crop
emergence.

6. Nutrient uptake: In this part, we'll look at two of the most important nutrients for plant growth: nitrogen and
phosphorus (P). As far as we know, no research has been done on the relationship between residue management and
plant potassium (K) uptake. In the first section of this study, the effect of crop residue management on soil chemical
properties (specifically N and P in soils) was addressed (Lemtiri et al., 2016).

7. Crop yield: Pittelkow et al. (2015) found that zero-tillage reduces yield in humid climates (aridity index greater than
0.65) regardless of residue retention, while in dry climates (aridity index less than 0.65) zero-tillage in combination
with residue retention and crop rotations increases rainfed crop productivity. They also mentioned that retaining
residue is critical. A combination of unfavourable weather conditions (wet years) and residue retention will result in
yield reduction (Riley, 2014). In drier years, however, crop residue retention will improve water conservation in soils,
resulting in higher yields (Linden et al., 2000; Riley, 2014).

Conclusion

The variety and contrasting effects of crop residue management on soil physical properties, soil functions, and crop
production have been illustrated in this study. We spoke about how important the environment (soil and climate) is, as
well as the complicated relationships between the different compartments of the soil-water-plant system. Crop
residue preservation has a number of environmental and ecological benefits. In terms of soil hydraulic properties, crop
residues on the soil surface increase hydraulic conductivity at the surface, while tillage affects soil hydraulic properties
both above and below the surface. However, the impact of crop residue management on soil hydraulic properties is
unknown. One of the key reasons for this is that there aren't enough research on the topic. It is undeniable that
residue preservation improves long-term soil quality, but it is also undeniable that it is not sufficient for all agro
ecosystems in terms of crop output. The impact of crop residue management on crop production is heavily influenced
by soil type, crop rotation, and, in particular, weather conditions. It has been shown, for example, that combining wet
and dry. According to the literature review, research on soil physical properties seldom consider crop production, and
vice versa. In order to disentangle the network of interactions and discern direct from indirect effects, studies of the
entire soil-water-plant system should be performed rather than independent studies on separate soil functions. Given
the significance and variability of the experimental background, as well as the lack of cross-disciplinary approaches in
most studies, crop residue management studies should take a holistic approach. Despite the fact that several studies
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have been conducted around the world on the effect of crop residue management on various aspects of the soil-water
plant system, more are required that conform to high exclusion criteria.
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