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Abstract 

Coordinating the quality improvement and transformation of low- and medium-yielding 
farmland and building high-standard farmland are key measures to consolidate and 
improve grain production capacity, ensure national food security, and strictly 
implement the strategy of "holding grain in the land", so as to achieve agricultural energy 
conservation, emission reduction, Carbon sequestration and increase in sinks are an 
inevitable requirement for promoting the development of China's socialist ecological 
civilization and realizing the construction of a beautiful China. This paper analyzes the 
feasibility of returning decomposed straw to the field to achieve carbon neutrality in 
agriculture, in order to provide ideas for the realization of carbon neutrality in China. 
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1. Introduction 

There are many land resources in China, but the per capita cultivated land resources are less 
than half of the world average level, and affected by various obstacles such as poor soil nutrients, 
salinization, acidification, drought and water shortage, about 70% of the existing 128 million 
hectares of cultivated land are % belong to low- and medium-yield fields, with poor soil 
cultivability, low overall quality of cultivated land, and low grain productivity. For a long time, 
the implementation of the strictest cultivated land protection system has been a major national 
strategy to ensure the basic elements of China's material production and promote sustainable 
economic development. In his speech at the Central Economic Work Conference, General 
Secretary Xi Jinping emphasized that "the fundamental guarantee of national food security lies 
in arable land, and arable land is the lifeblood of food production." However, the degradation 
of cultivated land quality caused by multiple obstacles, the low comprehensive grain 
productivity, and the large number of low- and medium-yielding fields pose arduous tasks for 
the protection and quality improvement of cultivated land resources in China. 

Agricultural production is closely related to climate change and greenhouse gas emissions. As 
of 2018, China's agricultural carbon emissions have reached 90.8 billion tons, of which 
agricultural greenhouse gas emissions account for 11% of the country's total, and nitrogen 
fertilizer production, transportation and application, irrigation, methane and agricultural 
machinery fuel emissions account for 90% of the total agricultural carbon emissions. The 
agricultural carbon emission per unit area has far exceeded that of developed countries. A large 
number of studies have shown that straw returning to the field, organic fertilizer returning to 
the field, biochar addition and reasonable and efficient field management measures can achieve 
a certain degree of agricultural carbon fixation, which is conducive to promoting the major 
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strategic layout of carbon neutrality. How to improve the quality of cultivated land under the 
background of carbon neutrality will be a major research task in the field of agriculture and 
land engineering in China. 

2. Feasibility analysis of carbon neutrality in agricultural systems   

Agricultural production activities are one of the main sources of greenhouse gas emissions and 
the second largest source after industrial production. Agricultural carbon emissions are mainly 
derived from the use of agricultural materials and comprehensive utilization of farmland, CH4 
emissions from animal husbandry and rice cultivation, nitrous oxide and methane from 
nitrogen fertilizer application and manure emissions, and biomass burning during agricultural 
production, transportation and consumption. , waste management, etc. Among them, soil, 
ruminant enteric fermentation, straw burning, rice cultivation, and draught animal manure 
management accounted for 38%, 32%, 12%, 11% and 7% of greenhouse gas emissions in 
agricultural production, respectively. The "Special Report on Climate Change and Land" 
research shows that greenhouse gas emissions from agricultural systems account for 21%-37% 
of global greenhouse gas emissions, and the quality of cultivated land is an important factor in 
determining greenhouse gas emissions. Most of the existing arable land in my country is 
medium and low-yielding fields. Affected by various obstacle factors such as soil quality, water 
use, fertilizer application, and management level, it is easy to generate more energy 
consumption and huge agricultural carbon emissions, but food production is not sufficient. high. 
In addition, unreasonable use of agricultural land, changes in land use patterns, adjustment of 
industrial structure, varying degrees of mechanization, excessive reclamation and grazing will 
affect the carbon balance of agricultural ecosystems, making soil a major source of carbon 
dioxide emissions. As carbon emissions increase year by year, changes in greenhouse gases 
cause changes in temperature and rainfall patterns, resulting in frequent occurrence of various 
natural disasters, seriously reducing the quality and efficiency of agricultural production, 
especially in low- and medium-yielding fields with poor disaster resistance. . According to 
statistics, 50 million hectares of cultivated land is damaged every year in my country due to 
extreme climate problems, resulting in an 18% reduction in total grain production. 

3. Effects of returning decomposed straws on agricultural carbon 
neutrality 

China is a big grain producing country. The total amount of straw produced by crop cultivation 
reaches 700 million tons each year. The random disposal, inefficient use and direct burning of 
straw are important carbon sources that cause environmental pollution and increase 
greenhouse gases. Due to the poor quality of cultivated land, backward management mode, low 
soil fertility and low utilization of crop straws, the soil carbon sequestration ability of low- and 
medium-yield fields is weak. Since crop straw is a renewable resource and rich in N, P, K and 
other nutrients required for crop growth, returning straw to the field can improve soil physical 
structure and enhance soil nutrients. A carbon sink material that is degraded by 
microorganisms and absorbed and utilized by crops. If it can be used effectively, it is also an 
effective measure to achieve optimal allocation of resources, improve the quality of cultivated 
land, reduce pollution and achieve carbon sequestration and emission reduction. 

At present, the implementation of crop straw returning to the field in China is relatively slow, 
and the national straw returning rate is less than 2%. Not good, the straw cannot be fully 
degraded, affecting the emergence of crops, increasing diseases and insect pests and increasing 
the greenhouse effect. In addition, due to the reduction of soil sugar and potassium content 
during the process of straw degradation, only returning straw to the field will reduce the supply 
capacity of soil nitrogen and potassium fertilizers. More importantly, returning straw directly 
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or indirectly will increase soil greenhouse gases. Increased emissions. As one of the effective 
ways of comprehensive utilization and scientific treatment of straw, the straw returning 
technology is mainly to bury the crop straw directly into the soil by mechanical crushing, 
stubble breaking, deep ploughing and harrowing, so as to increase the soil quality. Organic 
matter, fertilize soil, increase crop yield and reduce environmental pollution. Vigorously 
promoting the technology of returning decomposed crop straws to the field is of great 
significance and impetus for the construction of green ecological agriculture and sustainable 
development of agriculture. Therefore, returning decomposed straws to the field plays a 
significant role in achieving carbon neutrality. 

4. Main research contents of returning decomposed straw to field under 
the background of carbon neutrality 

(1) Taking a medium and low-yield field in the Guanzhong Plain as an example, systematically 
study the mechanism of soil carbon sequestration in farmland under the conditions of returning 
decomposed straw to the field and reducing the application of chemical fertilizers; 

(2) Use microbial inoculants to decompose wheat straw; through field experiments, set up 
wheat straw decomposing and returning to the field and reducing chemical fertilizer 
application, through land leveling, straw decomposing, chemical fertilizer application and 
artificial mechanization input before corn planting; field management during corn growth 
period Calculate the CO2 emission and carbon sequestration during the whole harvesting 
process, build an accounting system for the carbon reduction effect of returning decomposed 
straw to the field and fertilizer application, and quantitatively evaluate the carbon 
sequestration effect; 

(3) To study the changes in soil physical properties, nutrients, organic carbon and other content 
before corn planting and after harvest, as well as differences in corn yield, and to study the 
effects of returning decomposed straws and reducing fertilizer application on soil quality, crop 
yield and cultivated land quality; 

(4) Quantitatively evaluate the farmland carbon benefits of returning decomposed straws and 
reducing fertilizer application from the perspective of ecological and economic effects, and 
predict their application potential. 

5. Experiment method 

After ridges were raised around the experimental field, it was divided into 9 fields, each 2 m × 
2 m. The experiments all used decomposed wheat straw as the returning material, and the 
chemical fertilizers were urea, superphosphate and potassium sulfate; a total of 9 treatments 
were set up: conventional returning to the field (T1, overall returning to the field), ridge and 
surface returning to the field (T2, inter-row returning to the field) Field), ditch burial returning 
to the field (T3, planting ditch returning to the field); chemical fertilizer reduction + 
conventional returning to the field (T4), chemical fertilizer reduction + ridge surface returning 
(T5), chemical fertilizer reduction + furrow burial returning (T6) ), no return to the field (T7), 
reduced fertilizer application (T8), and conventional fertilization (T9). 

The amount of decomposed straw returned to the field was 1250 kg/hm2. The nitrogen 
fertilizer in fertilization was urea (N 46%), the phosphorus fertilizer was superphosphate (P2O5 
46%), and the potassium fertilizer was potassium sulfate (K2O 50%). The nitrogen fertilizer 
content in conventional fertilization 210 kg/hm2, phosphate fertilizer 157.5 kg/hm2, potash 
fertilizer 105 kg/hm2, each treatment in this study was reduced by 50% of chemical fertilizers, 
that is, nitrogen fertilizer application rate was 105 kg/hm2, 79 kg/hm2, potash fertilizer was 
52.5 kg/hm2, and other field management measures were the same. The method of returning 
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decomposed straw to the field was uniformly using rotary tillage, and the returning depth was 
30 cm. 

Add 1 t of water to the prepared wheat straw per 500 kg of straw, so that the water content of 
the straw reaches 60% to 70%. Dissolve the preservative in water, and the dosage is 50 kg per 
600 g of preservative to water, and stir evenly. After the agent is fully dissolved, spray evenly 
on the wheat straw soaked with water with a sprayer. After spraying, the straws were piled into 
trapezoidal compost, the surface was covered with plastic film, and the piles were composted 
for 20 days to complete decomposing. 

(2) Analysis of carbon sequestration effect under straw returning mode 

Through the land leveling, straw decomposing, chemical fertilizer application and artificial 
mechanization input before corn planting; field management during corn growing period 
(measurement before corn planting, corn growing period measurement and corn harvesting 
measurement) and CO2 emissions and solids during the whole harvesting process Calculate the 
amount of carbon. 

Soil carbon sequestration in the straw returning mode includes soil carbon sequestration and 
carbon sequestration in residual straw. Soil carbon sequestration is calculated according to soil 
bulk density, soil depth and soil organic carbon content.   

Before crop planting, during the key growth period of crop growth and after crop harvest, soil 
samples were collected from 0 to 60 cm in the wheat plot using the S-shaped sampling method, 
and the samples were stratified by 10 cm. After collecting soil samples and bringing them back 
to the laboratory, they were immediately mixed evenly and passed through a 1 mm sieve. After 
sieving, they were divided into two parts. One part was air-dried and then ground and sieved 
for the analysis of basic physical and chemical properties of the soil; the other part was placed 
for analysis of soil nutrients and soil organic carbon content. 

The plant height, leaf area and crop yield were analyzed respectively during the critical period 
during the crop growth period and after harvest. 

6. Concluding remarks 

The Fifth Plenary Session of the 19th Central Committee of the Communist Party of China, the 
"14th Five-Year" national economic development plan and the long-term goal of 2035 call for 
the in-depth implementation of the strategy of "holding grain in the land and technology" to 
ensure national food security. A series of problems such as the number of medium and low-
yielding fields with a large proportion, the degradation of cultivated land quality caused by 
multiple obstacles and factors, and the low comprehensive grain production capacity pose 
arduous tasks for the protection of cultivated land resources and the improvement of cultivated 
land quality in my country. In 2020, my country made a commitment to the world to reach a 
peak in carbon emissions by 2030, strive to achieve carbon neutrality by 2060, make overall 
plans to improve and transform the quality of low- and medium-yield farmland, and build high-
standard farmland. It is a key measure to improve food production capacity, ensure national 
food security, and strictly implement the strategy of "holding grain in the land", while achieving 
agricultural energy conservation and emission reduction, carbon sequestration and increasing 
sinks are inevitable to promote the development of my country's socialist ecological civilization 
and realize the construction of a beautiful China. Therefore, realizing the improvement of 
cultivated land quality under the background of carbon neutrality will be an important research 
task in the field of low-carbon agriculture and land engineering in my country. 
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