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Abstract: Cultivated land is an important resource to ensure food production and food security. However, the low degree of 
soil ripening, poor soil and lack of organic matter are common problems in newly cultivated land. Fertilization can effectively 
improve the physical properties of soil, improve soil nutrients and fertility, but long-term application of inorganic fertilizer will 
cause soil compaction or even degradation. Returning agricultural waste to the field can not only increase soil fertility and 
effectively improve soil structure, but also change soil carbon emissions. In this paper, the benefits of straw returning and 
livestock manure composting and their potential effects on soil carbon emissions were summarized to provide ideas for 
improving the fertility of new cultivated land. 
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1. Introduction 
Cultivated land is an important resource to ensure food 

production and food security, and to ensure that the quantity 
and quality of cultivated land do not decrease is a clear 
requirement put forward by the Central Rural Work 
Conference. At present, reserve land resource has been 
exhausted, which seriously restricts the development of social 
economy and threatens the national food security. It is an 
urgent problem to seek for new cultivated land reserve 
resources in land development and utilization. Ecological 
land consolidation project has become an effective means to 
solve the problem of degraded land, damaged land and so on. 
However, the low degree of soil ripening, poor soil and lack 
of organic matter are common problems. Fertilization, tillage, 
land use and other factors affect the content and structure of 
soil organic carbon, but long-term application of inorganic 
fertilizer will cause soil compaction and even degradation. 
Organic materials can make use of the periodic change of soil 
water and heat with small daily variation to create a good 
living environment for microorganisms, so that they can 
successfully complete the humification process and form the 
core matter of water and fertilizer preservation -- humus, thus 
improving soil fertility, crop yield and quality. Therefore, it is 
of great significance to improve the soil fertility and crop 
yield of new cultivated land by applying all kinds of organic 
materials. 

2. Straw Returning 
In recent years, agricultural waste recycling has been 

attached importance by people, and China has a huge output 
of crop waste resources [1]. From 2014 to 2018, the average 
annual output of straw in China reached as high as 
6.5387×108t, among which the output of cereal, wheat and 
corn straw accounted for 32.3%, 22.7% and 45.0% 
respectively. As an important agricultural technology, straw 
returning to field can improve soil quality, increase SOM 
content and enhance fertility, so it has attracted great attention. 

Straw is used as a carrier of matter, energy and nutrients. After 
returning to the field, part of straw is decomposed into simple 
inorganic substances by soil microorganisms, and the other 
part forms a class of large-molecular weight substances that 
are difficult to degrade, thus becoming the main component 
of soil organic carbon. Cui Zhengguo et al. [2] showed that 
straw returning to the field could significantly increase the 
content of soil active organic carbon, and with the increase of 
corn straw returning to the field, the content of soil active 
organic carbon would also increase. Straw returning to the 
field has a significant effect on increasing fertilizer yield, 
generally increasing yield by 5% ~ 10%. However, if the 
method is not proper, it will also lead to the increase of soil 
bacteria, crop diseases and lack of seedlings (dead seedlings) 
and other adverse phenomena. Therefore, reasonable straw 
returning measures can achieve good results. There are many 
forms of straw retting, which can be divided into 5 main types: 
straw compost retting, straw mulching retting, pile retting, 
incineration retting and overbelly retting.  

3. Return Livestock and Poultry 
Manure to The Field 

In addition, organic manure produced from livestock and 
poultry manure is more and more used in soil fertilizer. The 
effects of organic manure composting include improving the 
physical, chemical and biological properties of soil, keeping 
the soil environment in a good state suitable for crop growth, 
and improving the fertilizer effect of fertilizers. After the use 
of compost, the soil can increase the formation of granular 
structure, has the following effects on the soil: 1) make the 
soil soft, multi-gap, easy to cultivate, increase water holding 
capacity, permeability and permeability, improve the physical 
properties of the soil. 2) Ammonia and potassium in fertilizer 
exist as cations. Because humus is negatively charged, it helps 
to maintain soil nutrients and improve fertilizer protection. 3) 
The chelating components in the humus combine with the 
active aluminum in the soil and make it become inactive 
substances, thus inhibiting the harmful effect of the 
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combination of active aluminum and phosphate. Because the 
chelating agents in the compost can be combined with 
aluminum, iron and other metals, it can make the fixed state 
easy to decompose; Promote organic decomposition, promote 
nitrogen fertilizer and other nutrients supply; In addition, 
copper, chlorine, cadmium and other heavy metals harmful to 
crops can also react with humus to reduce their harm and 
facilitate plant growth. Most studies have shown that the 
application of organic fertilizer has a positive effect on the 
improvement of soil organic carbon and its components. The 
study of Yousefi et al. [3] showed that with the increase of the 
amount of organic fertilizer, the stability of soil aggregates, 
the contents of organic carbon, water-soluble organic carbon 
and hydrolyzed compounds of weak acid further increased. 
The research results of Li et al. [4] showed that the application 
of organic fertilizer increased organic carbon and active 
components. The application of animal manure can promote 
the activities of microorganisms and earthworms, etc., and 
increase the content of soil polysaccharide and humus 
substances [5, 6]. 

4. Soil Organic Carbon Mineralization 
Soil organic carbon mineralization is an important part of 

the global carbon cycle and the largest component of the 
carbon flux from terrestrial ecosystems to the atmosphere [7]. 
It not only provides mineral nutrients for plant growth, but 
also provides energy for microbial degradation of organic 
matter [8]. The process of soil organic carbon mineralization 
is affected by environmental factors such as water, 
temperature, exogenous organic matter, soil texture, land use, 
soil pH, soil microbial quantity and activity [8-12]. Based on 
different sources of soil organic carbon components, 
exogenous organic substances have different biological 
stability and degradability, and their accumulation or turnover 
rates in soil are different, which have different effects on soil 
C fixation and atmospheric CO2 retention [13]. 

5. Soil Carbon Emission and Return of 
Organic Materials to Farmland 

Soil is one of the main sources of atmospheric CO2 and 
plays an important role in the increase of atmospheric CO2 

concentration. The global decline of soil organic carbon has 
increased atmospheric CO2 concentration by nearly 140 
ppmv[14]. The annual net release of CO2 from soil to 
atmosphere is 0.2 ~ 0.9GtC (1G tC =1015 g), accounting for 
about 5% ~ 20% of the global total [15]. The input of foreign 
organic matter will cause the strong change (promote or 
inhibit) of soil organic matter turnover. A large number of 
studies have found that the input of exogenous organic matter 
can significantly promote the decomposition of soil organic 
carbon [16-17] and has an important impact on the dynamics 
of soil organic carbon [18]. From the perspective of farmland 
fertility, high content of active organic carbon is conducive to 
mineralization and improvement of nutrient supply [19-20]. 
The changes of organic carbon composition and content were 
strongly influenced by farmland management measures, 
including straw returning, fertilization and tillage methods. 
The degradation of soil organic carbon (physical, chemical 
and biological degradation) is mainly reflected by 
mineralization and decomposition. The mineralization 
process is a key step of soil carbon cycle and an important 
indicator of soil quality change. Therefore, the application of 
exogenous agricultural waste in new cultivated land will also 

have a potential impact on soil carbon emission. 

6. Summary 
In order to ensure the red line of 1.8 billion mu of cultivated 

land, the area of newly added cultivated land increased 
significantly. Previous studies on soil physical and chemical 
properties and crop growth characteristics of newly added 
cultivated land were numerous, but the research on soil 
organic carbon mineralization was still lacking. Therefore, 
through the analysis of this paper, it is necessary to study the 
soil carbon emission after the application of organic materials 
in new cultivated land.  

Acknowledgment 
This work was jointly supported by the Scientific Research 

Item of Shaanxi Provincial Land Engineering Construction 
Group (2020-NBYY-39) and Shaanxi Provincial Land 
Engineering Construction Group fund (DJNY-2022-21). 

References 
[1] Yin H , Zhao W , Li T , et al. Balancing straw returning and 

chemical fertilizers in China: Role of straw nutrient resources. 
Renewable & Sustainable Energy Reviews, 2018,81(2):2695-
2702 

[2] Cui Z G, Li Q Z, Zhang E P, et.al., Effects of Different Maize 
Straw-Returning Modes on Soil Organic Matter Contents and 
Microorganism Quantity. Journal of Maize Sciences. 2018, 
26(6):104-109. 

[3] Yousefi M, Hajabbasi M, Shariatmadari H. Cropping system 
effects on carbohydrate content and water-stable aggregates in 
a calcareous soil of Central Iran. Soil and Tillage Research. 
2008, 1(101): 57-61. 

[4] Li J, Wu X, Gebremikael M T, et al. Response of soil organic 
carbon fractions, microbial community composition and 
carbon mineralization to high-input fertilizer practices under an 
intensive agricultural system. PloS One. 2018, 4(13): e195144. 

[5] Sarma B F M G N. Soil organic carbon dynamics in wheat - 
green gram crop rotation amended with Vermicompost and 
Biochar in combination with inorganic fertilizers: A 
comparative study. Journal of Cleaner Production. 2018(21): 
471-480. 

[6] Hernández D, Fernández J M, Plaza C, et al. Water-soluble 
organic matter and biological activity of a degraded soil 
amended with pig slurry. Science of the Total Environment. 
2007, 378(1-2): 101-103. 

[7] Jia X , Ming’an Shao, Wei X. Responses of soil respiration to 
N addition, burning and clipping in temperate semiarid 
grassland in northern China. Agricultural & Forest 
Meteorology. 2012, 166-167(none):32-40. 

[8] Kum M, Kundu D K, Ghorai A K.et al. Carbon and nitrogen 
mineralization kineties as influenced by diversified cropping 
systems and residue incorporation in Inceptisols of eastern 
Indo-Gangetie Plain. Soil and Tillage Research. 2018,178:108-
117.  

[9] Roberto, André, Grave, et al. Short-term carbon dioxide 
emission under contrasting soil disturbance levels and organic 
amendments. Soil & Tillage Research. 2015, 146:184-196. 

[10] Guo J, Yang Y, Chen G, et al. Carbon mineralization of 
Chinese fir (Cunninghamia lanceolata) soils under different 
temperature and humidity conditions. Acta Ecologica Sinica. 
2014, 34(01):66-71. 

[11] Yang C, Liu N, Zhang Y. Effects of aggregates size and glucose 
addition on soil organic carbon mineralization and Q 10 values 



 

190 

under wide temperature change conditions. European Journal 
of Soil Biology. 2017, 80:77-84. 

[12] Abdelhafez A A , Abbas M H H , Attia T M S , et al. 
Mineralization of organic carbon and nitrogen in semi-arid 
soils under organic and inorganic fertilization. Environmental 
Technology & Innovation. 2018, 9:243-253. 

[13] Javed Iqbal, Ronggui Hu, Shan Lin, et al. Carbon dioxide 
emissions from Ultisol under different land uses in mid–
subtropical China. Elsevier B.V. 2009, 152:63-73. 

[14] Hongton J T.Jenkins G J.Ephraums J J.IPCC Climate Change 
[M].The IPCC S cientific Assessment. Cambridge, 
UK :Cambridge University Press, 1990.365. 

[15] Breemen, Feijtel T . Soil processes and properties involved in 
the production of greenhouse gases, with special relevance to 
soil taxonomic systems. cell & tissue research. 1990,195-223. 

[16] Kuzyakov Y, Friedel JK, Stahr K. Review of mechanisms and 
quantification of priming effect.Soil Biology and Biochemistry. 
2000, 32: 1485-1498. 

[17] Sayer EJ, Heard MS, Grant HK, et al. Soil carbon release 
enhanced by increased tropical forest litterfall. Nature Climate 
Change. 2011, 1:304-307. 

[18] Zak D R, Holmes W E.M Donald N W et al.Soil 
temperature,matric potential, and the kinetics of microbial 
respiration and nitrogen mineralization. Soil Science Society of 
America Journal. 1999, 63 :575-584. 

[19] Caravaca F, Alguacil M M, Figueroa D, et al. Re-establishment 
of etama sphaerocarpa as a target species for reclamation of soil 
physical and biological properties in a semi-arid Mediterranean 
area. Forest Ecology and Management. 2003, 182(1-3): 49-58. 

[20] Zhu L, Hu N, Zhang Z, et al. Short-term responses of soil 
organic carbon and carbon pool management index to different 
annual straw return rates in a rice–wheat cropping system. 
Catena. 2015, 135:283-289. 

 


