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Abstract 

The Loess Plateau is one of the important rain-fed agricultural regions in my country. 
Due to the influence of terrain, climate and human factors, agricultural development has 
been severely restricted. On the basis of combing the related literature, this study puts 
forward the two perspectives of " Measure-Adjust-Implement-Raise, Retreat-Change-
Build-Kind " from the four perspectives of soil structure improvement, carbon increase 
and fertilization, plow layer maturation, and water storage and moisture preservation. 
Key technical steps to improve agricultural production conditions in the Loess Plateau, 
improve the quality of arable land, and ensure food security and ecological security. 
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1. Introduction 

My country is a large agricultural country with more people and less land, and the uneven 
distribution of resources directly affects regional agricultural output and food security in our 
country. The Loess Plateau is one of the birthplaces of Chinese civilization. From Riyue 
Mountain in the west, Taihang Mountain in the east, Qinling Mountain in the south, and Yinshan 
Mountain in the north[1]. Due to natural conditions, dry farming is the main industry, which is 
the oldest and largest industry in the Loess Plateau. However, with the advancement of my 
country's agricultural modernization and the adjustment of national agricultural policies, the 
input of pesticides, fertilizers, and mulching films has increased. At the same time, due to the 
interaction of natural factors such as topography, precipitation, soil quality and other human 
factors such as deforestation, overgrazing, etc., soil erosion in the Loess Plateau region has 
intensified, resulting in a long-term "wide-spread and thin-harvest harvest, and thin-harvested 
crops." The vicious circle of “increasing and higher, higher and more dangerous, and more 
dangerous” and “higher the river bed, the faster the flow-up, and the longer the duration” of the 
river embankment has seriously affected regional food security and ecological security [2,3]. In 
order to ensure economic and social stability and sustainable development of cultivated land 
resources, the state has introduced a series of policies and measures such as returning farmland 
to forests, closing hills for forest cultivation, and artificial grass planting to protect the quantity 
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and quality of cultivated land and increase the productivity of cultivated land. Based on this, 
this study mainly analyzes the limiting factors and main problems affecting agricultural 
production in the Loess Plateau, prescribes the right remedy, and proposes key technologies 
for soil improvement and cultivated land quality improvement in the Loess Plateau, providing 
technical reference for comprehensive soil and water management in the Loess Plateau. 

1.1. Natural conditions are limited, and the ability of soil to store water and 
maintain moisture is poor 

The Loess Plateau is a unique natural area in our country. It is located in the center of our 
country. It has the ecological and economic function of connecting the east and the west, 
connecting the north and the south. It has an important strategic position in the modernization 
of our country [1,4,5]. According to the characteristics of natural topography, it can be divided 
into six parts: eastern mountain area, valley basin area, loess hilly area, Ordos sandy area, Inner 
Mongolia and Ningxia Hetao plain area, and Qingdong plateau mountain and hilly area[6,7]. 
According to the rainfall, the northwest is an arid zone, the middle is a semi-arid zone, and the 
southeast is a semi-humid zone[8]. Affected by the monsoon climate, nearly 70% of the 
precipitation is concentrated in the summer and autumn, and only 30% of the precipitation in 
the winter and spring, and the precipitation is unevenly distributed. 

The Loess Plateau has a long time of sunlight, high intensity, good light quality, and more 
evaporation. High-quality light sources use crop photosynthesis to accumulate particulate 
nutrients in plants. However, high-intensity evaporation has caused low precipitation 
utilization in the Loess Plateau, and the surface soil is prone to dry and cracked and droughts 
occur frequently. In addition, the unique topography of plateaus, beams, ridges, and rivers are 
fragmented and vast. At the same time, the loess soil is loose and has vertical joints. It is as firm 
as a rock when dry, and easily dissolves in water. In the reality that the intensity of seasonal 
rainfall is much higher than the rate of soil infiltration, rainfall overly washes the surface soil, 
poor water storage and moisture retention capacity, serious soil erosion, seemingly water, but 
in fact water shortage, restricting agricultural development. 

1.2. Severe soil erosion, poor soil, low quality of cultivated land 

Due to the influence of terrain, rainfall, vegetation, soil and human factors, soil erosion in the 
Loess Plateau is serious. According to statistical analysis of the data, 89% of the 1.6 billion tons 
of average sediment transported by the Yellow River for many years come from the Loess 
Plateau in the middle reaches of the Yellow River[9]. The nitrogen, phosphorus, potassium and 
other elements contained in the topsoil are lost in a large amount, which fundamentally 
deteriorates the basic conditions of agricultural production and reduces soil fertility. The core 
of land productivity is the fertility of the soil, and the massive loss of fertile soil affects the 
material circulation of the soil. Fertilization does improve soil fertility in the short term, but it 
can only temporarily satisfy crop growth. Over time, it will affect soil bulk density, soil air and 
water permeability, cause nutrient imbalance, soil compaction, and ultimately lead to a decline 
in cultivated land quality and land productivity. 

1.3. Extensive management, more use than farming, low yield of arable land 

For a long time, the population of the Loess Plateau has grown rapidly, the contradiction 
between population and land has become increasingly acute, and large-scale deforestation and 
farming have appeared. In addition, due to unreasonable human cultivation, long-term 
predatory development and utilization of cultivated land, heavy use of cultivated land, and 
excessive grazing, the ecological environment of the Loess Plateau has been severely damaged, 
land resources degraded, ecological imbalance and service functions declined [2]. Wind erosion 
and water erosion have intensified, soil organic matter content has decreased, and the 
cultivated layer has become thinner and thinner, which has seriously affected regional food 
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production, restricted the economic and social development of the Loess Plateau, and increased 
agricultural output value. 

2. Key Technologies for Improving the Quality of Cultivated Land in the 
Loess Plateau 

2.1. Optimization of Soil Structure and Technology of Increasing Carbon and 
Fertilizer 

The Loess Plateau is rich in land resources and the ecological environment is fragile. Due to 
extensive human cultivation, extensive planting and thin harvesting, combined with serious soil 
erosion and wind erosion, the soil bulk density in this area has increased, porosity decreased, 
soil texture desertification, soil nutrient loss, and fertility decreased. In view of the 
deterioration of soil structure and the decline of soil quality in the Loess Plateau, this study 
intends to combine physical, chemical and biological measures to propose key technical steps 
for the optimization and improvement of dry farming soil structure and rapid carbon increase 
and fertility in the Loess Plateau. That is to say, based on soil testing and formula fertilization 
technology, coupled with chemical and biological improvement technologies, to optimize and 
improve soil structure, increase soil organic carbon, and improve fertility. The key technology 
is: Measure-Adjust-Implement-Raise. 

Measure. It is the test of soil background properties. For the soil in different regions, the soil 
composition was measured separately, and the nutrient status of the soil was analyzed 
according to the test results, and the main obstacle factors were determined [10]. 

Adjust: It means to adjust the structure and proportion. According to different soil 
characteristics, add pond mud, ditch mud, old brick soil and other high organic matter content 
and rich nutrients to the poor soil, and mix with phosphogypsum, lime, fly ash and other 
chemical modifiers to regulate the soil The ratio of nutrient elements such as nitrogen, 
phosphorus, potassium, etc., balance the three phase ratios of "solid, liquid, and gas" in the soil, 
improve soil aggregate structure and soil physical properties, adjust the ratio of soil sand and 
clay to meet the requirements of crops. It conforms to the law of crop growth [11,12]. 

Implemen. It is scientific application. According to the characteristics of the loess soil structure 
in various regions, scientifically apply nitrogen fertilizer, phosphate fertilizer, potash fertilizer, 
compound fertilizer, and organic fertilizer. The imbalance of soil fertility and environmental 
pollution caused by scientific fertilization [13]. 

Raise. That is to nourish fat. The improvement of soil conditions and the improvement of 
cultivated land quality cannot be accomplished overnight, and it is also the key to cooperate 
with biological measures to nourish soil fertility. Combining the biochemical return of straw to 
the field, retreating and retreating through the belly, returning the stalk to the field after making 
mushrooms with straw, and returning the slag to the field after making the biogas in the biogas 
digester under the straw, and popularizing planting or interplanting soybeans, broad beans, 
Green manure crops with higher economic benefits such as peas and rape [14], not only optimize 
and improve soil structure, improve soil physical properties, improve soil water retention, soil 
retention, and fertility retention, but also achieve rapid carbon increase and effective soil 
fertility , Improve the fertility of cultivated land [15,16]. 

2.2. Cultivated layer thickening and maturation and water storage and 
moisture preservation technology 

The Loess Plateau has a long history of farming and is one of the most important rain-fed 
agricultural areas in China. For a long time, the Loess Plateau has continued to carry out high-
intensity reclamation and farming, and its recovery speed is far less than the speed of human 
development and destruction. Soil erosion has increased and soil organic matter is lacking, 
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which is manifested by thinning of the soil and thinning of the soil layer. In view of the thinning 
of the cultivated layer of dry farming soil in the Loess Plateau and the practical problems of 
"running water, soil, and fertilizer" [17,18], this research intends to apply land engineering 
technology and agronomic biotechnology to thicken the matured soil layer and remove water. 
The "three fields" that run soil and fertilizers become the "three fields" that preserve water, soil 
and fertilizer. The key technology is: Retreat-Change-Build-Kind. 

Retreat. Returning farmland to forest and grassland. Guided by the green ecology, return 
farmland to forests and grasses on cultivated land with a slope of more than 25°. The 
application of biological fences for soil conservation and moisture conservation projects, 
planting perennial, economically efficient short shrubs or herbaceous plants along the contours 
to control soil and nutrient loss [19,20,21]. 

Change. Change the slope to the ladder. The earth's surface has large ups and downs, and the 
slope-to-terraced project is implemented. The ground leveling project is implemented with 
minimal fluctuations on the ground. Based on the principle of topsoil stripping and reuse, 
combined with slope conversion and land leveling projects, deep ploughing and deep plowing, 
breaking the plow bottom, planting green manure according to local conditions, applying soil 
curing agents, and thickening the activated soil[19,22,23]. 

Build. It is the construction of supporting projects. The most important limiting factor for 
agricultural production in the Loess Plateau is the lack of water resources and severe erosion. 
Therefore, a uniform and regular structure with furrows, ridges, terraces, and ridges and 
shelter forests and grasses should be built along the contours to protect farmland from rain 
erosion. Popularize rainwater harvesting supplementary irrigation technology, build small 
water source projects such as pumping stations, mountain ponds, rainwater harvesting ponds 
(cellars), etc., to collect, store, lift, and draw simultaneously to solve the "life-saving water" of 
crop production [11,20]. 

Kind. Protective planting. On the transformed platform soil ridges, ridge protection forests and 
ridge protection grasses are planted. Plant slope protection forests on the heads and side slopes 
of the gully areas. Change extensive management to intensive cultivation, promote dry farming 
water-saving technologies such as constant height planting, full-film double ridge rainwater 
harvesting and furrow sowing, and adopt agricultural production models such as grain and 
grain simple set, grain simple set, grain and grass rotation, and coordinate with crop stalks or 
residues Conservation farming techniques such as mulching and returning to the field, less 
tillage or no tillage [24], take use as support, combine use and support, accumulate fertilizer to 
improve soil, and store water to preserve moisture [19]. 

3. Conclusion 

The Loess Plateau is an important agricultural production area in my country. However, the 
combined effects of drought and water shortage, wind erosion, water erosion, and human 
factors have caused large-scale soil erosion and thinning of the soil. The "water" and "fertility" 
are key factors that limit agricultural development in the Loess Plateau. Therefore, based on 
the existing research results, this study puts forward the two perspectives of " Measure-Adjust-
Implement-Raise, Retreat-Change-Build-Kind" from the four perspectives of soil structure 
improvement, carbon increase and fertilization, plow layer maturation, and water storage and 
preservation. A key technical step to improve the physical and chemical properties of the soil 
in the agricultural area of the Loess Plateau, increase soil organic matter, improve fertility, 
improve the quality of cultivated land, and ensure agricultural production and ecological safety 
in the Loess Plateau. 
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