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Abstract: On the basis of the existing research results of grain production and loss, 

this paper summarizes the research status of grain harvesting loss at home and abroad, 

and analyzes the characteristics and main influencing factors of the three major grain 

harvesting loss. For the harvesting link, suggestions on grain saving and loss reduction 

were put forward, which provided basic support for national grain production, grain 

saving and loss reduction, and food security. 
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1. Introduction 

Grain security is fundamental to human survival, and is related to national economic 

development, social stability and national security, and reducing food loss is an 

important way to ensure food security. Nearly one-third of the world's population lacks 

access to adequate food and nutrition, while nearly one-third of food is lost and wasted. 

The United Nations Sustainable Development Goals (SDGs) propose sustainable 

production and consumption patterns...to reduce food losses in production, supply, 

and more. The front-end links of grain post-production mainly include harvesting, 

drying, and storage, among which the first link is the most serious in terms of grain 

harvesting losses [1]. The loss of grain harvesting accounts for 30% of the post-

harvest loss of grain [2]. Reducing the losses in the harvesting process is of great 

significance to the reduction of grain losses, especially the front end of the post-



Volume 9 Issue 6 2022 
 

   11 

harvest period. It is estimated that the food loss rate of farmers in my country is 7% 

to 11% [3], and with the improvement of mechanical equipment and production 

management level. Some scholars estimate that the loss rate has dropped to 2.5% 

[4], but the loss rate of wheat harvesting in some major grain provinces such as Henan 

Province is 1.6%-6.5% [5], and the grain loss varies and fluctuates greatly with 

regions and crop types. Scientific and reasonable investigation and assessment of food 

loss status, and clarifying the characteristics of food loss and its influencing factors 

are of great significance for saving natural resources, increasing food supply, and 

ensuring food security. 

 

2. Research progress on losses in the process of grain harvesting 

The research on the post-harvest loss of grains at home and abroad is diverse, and 

researchers in different regions have great differences in the degree of attention and 

loss-reduction methods in the investigation of post-harvest grain losses. The research 

on the loss of grain harvesting mainly focuses on social and economic factors. In 

foreign countries, the combination of experimental method, verification and 

investigation is used to analyze the level of post-harvest loss of grain, focusing on the 

maintenance of grain quality. The research report "Global food losses and food waste: 

Extent, causes and prevention" released by FAO in 2011 evaluated the post-production 

grain procurement and storage patterns and the loss and waste rates in different 

regions of the world. About 14.5%, of which 8% is harvested and stored [6]. Italy 

promulgated the Anti-Food Waste Law in 2016, which introduced the concept of 

reducing food waste into national legislation for the first time, and used tax relief and 

other means to incentivize enterprises and farms to reduce waste. France has 

gradually built a specific legal framework since 2016, incorporating agricultural 

products, food industry and bulk trade into the legal framework. On the whole, the 

post-harvest system of grain in Europe and the United States has less losses in the 

front-end link, while Asian countries have relatively more post-harvest losses. The 

method of measuring food loss is usually to estimate the proportion of food loss. Since 

the methods and methods used in food loss surveys are different from food types, the 

loss rates obtained are also different. 

The research on the loss of grain in the process of grain procurement and storage 

started relatively late, and the related investigation and research on the technical 

mode of grain procurement and storage and the loss and waste after grain production 

began in the 1990s. Scholars' research on grain procurement and storage technology 

and theory mainly focuses on the mechanization of the whole grain process, the mode 

of grain procurement and storage, and the loss. According to statistics, in 2018, the 

comprehensive mechanization rate of crop cultivation and harvesting in my country 
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exceeded 67%, and more than 300 demonstration counties took the lead in realizing 

the whole process of mechanization [7]. With the continuous advancement of the 

whole process of mechanization of food crops and the continuous upgrading of 

agricultural machinery, the loss of food harvesting and its influencing factors will also 

continue to change. At present, the existing research results of the investigation and 

analysis of the loss status of the grain harvesting stage are not the same. The 

researchers conducted research on the three major staple grains and soybean 

harvesting links, especially the impact of machine harvesting losses, from the main 

farmers, natural environment, grain types and varieties, harvesting patterns and 

mechanical properties. Unified quantitative survey mode and measurement system. 

 

3. Factors and causes of grain loss during harvesting 

Chinese farmers have small land scale, small grain reserves, insufficient understanding 

of the loss of grain storage, weak technical means, poor equipment and facilities, lack 

of core equipment such as cleaning, sorting, drying, and storage, and poor technical 

matching, making it difficult to achieve integrated grain harvesting. The loss of grain 

storage and storage is huge, and the quality of the reserves is difficult to guarantee 

[8]. Because of the regional characteristics of grain planting structure, land 

management scale, average land area, land rent, and the degree of organization of 

farmers, the results of research on grain harvest loss rates are not the same [9]. 

Through field research, experimental comparison and other methods in different 

regions, it is found that the loss of grain in the harvesting process not only reflects the 

differences in different regions. Moreover, the loss will also be affected by subjective 

and objective factors, including the weather conditions during harvesting, harvesting 

timing, harvesting operation characteristics such as harvesting machinery, planting 

scale, and field management. 

The research shows that the loss of grain harvesting is mainly affected by factors such 

as farmers' characteristics, grain types and planting patterns, harvesting methods and 

time, natural environment and disasters. Based on 3251 farmers in 28 provinces across 

the country, Li et al. [10] empirically studied the loss of farmers of different scales in 

harvesting the three major staple grains (wheat, rice, and corn) and their influencing 

factors, and the impact of farmers of different scales and crops varies greatly. Factors 

such as abnormal weather during wheat harvest, over-ripening harvest, severe insect 

pests, small-scale planting, and failure to purchase agricultural machinery services 

affect the losses, wheat varieties, timely harvesting, normal weather conditions during 

harvesting, fine harvesting operations and better Food loss perceptions have a 

significant negative effect on wheat harvest losses. Insect pests of rice, abnormal 

weather, intercropping, poor manpower, and rough harvest attitude caused about 
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50.74% of the harvest loss. The main influencing factors of corn harvesting in my 

country are corn variety, ear picking model, operator proficiency, harvesting method 

and threshing model, severe insect pests, abnormal weather, rushing to plant the next 

crop, rough attitude towards harvesting, high proportion of non-agricultural 

employment labor force. In addition, the harvesting method also directly affects the 

loss. Compared with the manual method, the whole process of mechanized harvesting 

generally increases the loss of the harvesting process, but it varies among different 

crop types. Mechanical harvesting increases the loss of rice and reduces the loss of 

wheat. Semi-mechanized harvesting Reduce corn harvest losses. Mechanical 

harvesting time, labor force, and degree of refinement of work affect harvesting to 

varying degrees [11], the excessive speed of the field harvesting machinery is also 

easy to cause damage to the grain, missed harvesting and incomplete threshing, which 

increases the loss [12]. 

 

4. Suggestions for grain saving and loss reduction in grain harvesting 

4.1 Systematically study the influencing factors of grain harvesting, and provide 

basic theoretical support for grain saving and loss reduction 

According to the national grain production functional zoning and the distribution of the 

three major staple grains such as corn, wheat, and rice, and soybean production areas, 

combined with factors such as the natural geographical environment, agricultural 

development level, and farmer business models in different regions of my country. 

Research and establish the correlation survey method between the degree of grain 

harvest loss and the characteristics of farmers' production behavior, and build a loss 

parameter database of main grain crops during harvesting. Combined with the analysis 

of the historical change characteristics of post-harvest losses of the three major food 

crops, the potential and optimization factors of the main food crops' harvesting link 

loss reduction were quantified. 

4.2 Research on the effect evaluation and cost benefit of the reduction policy 

At present, the machine yields of rice, wheat and corn in my country have reached 

94%, 98% and 79% respectively, and the harvest of staple crops has basically been 

mechanized. Machine harvesting is an important measure to reduce wastage and 

waste in agricultural production and increase grain output. In order to better reduce 

the loss of grain harvesting and improve the efficiency of grain harvesting, 

systematically investigate the harvesting timing, land conditions, mechanical 

characteristics of different grain crops using mechanical harvesting, policy support and 

market popularization of mechanical research and development, manufacturing, and 

sales, and the professional ability of machine operators. level and practice. Further, 

standardize and standardize the management of the mobile phone, establish a 
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professional qualification and management system for the mobile phone, and optimize 

the performance of the mobile phone and machinery. Improve the mechanism of 

machinery production, education, research and use, and standardize energy efficiency 

standards for grain machinery harvesting. 

4.3 Policy measures for grain saving and loss reduction in grain harvesting 

Based on the investigation and assessment of grain harvesting loss and research on 

influencing factors, comprehensively considering the rationality of cost and benefit, 

such as improving the performance of machine harvesting equipment, strengthening 

the supervision of grain machine harvesting, and motivating the enthusiasm for grain 

saving and loss reduction, research and formulate policy measures and suggestions 

for grain saving and loss reduction in grain harvesting. . We will further improve 

support policies for finance, taxation, land, credit, and insurance. Improve the policy 

of benefiting farmers, encourage farmers to moderately expand the scale of operation, 

improve the level of intensification and specialization of agriculture, and effectively 

promote the development of farmers. 

4.4 Strengthen scientific and technological innovation and promotion and application 

Promote the transformation and upgrading of agricultural machinery and equipment 

and agricultural mechanization, promote the integration of agricultural machinery and 

agronomic varieties, and actively promote the integration of crop varieties, cultivation 

techniques, and machinery and equipment. Accelerate the mechanization of the whole 

process of rice and corn production, and improve the intelligent level of agricultural 

machinery and equipment. While improving harvesting efficiency and reducing losses, 

strengthen the research and development of real-time monitoring technology and 

equipment for losses during harvesting. Establish and improve the evaluation system, 

from farmers, farmland crops, harvest mode and transportation, crop quality (breeding, 

lodging prevention) and real-time monitoring system. Strengthen agricultural skills 

training and improve the level of agronomic and agricultural skills, especially the use 

of agricultural equipment such as information equipment and smart equipment. 

Improve labor efficiency, strengthen the propaganda of grain saving and love grain 

culture, and improve farmers' operation precision and saving awareness. 

 

5. Conclusion 

Harvesting is the first link in the post-harvest system and the link with the highest 

food loss rate. Less loss in the harvesting process is an important way to reduce grain 

loss, increase effective supply, and ensure food security, and it is also an important 

means to improve farmers' income from grain planting in the front-end post-

production process. Study the grain-saving and loss-reducing policy in the grain 

harvesting process, analyze the implementation effect and economic benefits of the 
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machine-harvesting loss-reducing policy, clarify the characteristics and influencing 

factors of the grain harvesting process loss, and establish a grain harvesting process 

loss assessment model. Reasonable loss reduction measures will help to achieve the 

goal of self-sufficiency and ensure food security. 
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