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Cultivated land protection and quality improvement have become inevitable requirements for alleviating ecological and environmental pressure and sustainable agricultural development. It is of practical significance to explore the differences and causes of cultivated land protection behaviors (CLPB) between smallholders and professional farmers for formulating targeted protection policies and improving their effectiveness. Based on 422 mango farmers' survey data in Hainan Province, this paper explored the internal and external characteristics between smallholders and professional farmers, and used the Fairlie decomposition method to compare and analyze the sources of differences in farmers' CLPB. The results showed that: (1) the CLPB of smallholders and professional farmers differ significantly; (2) the sources of differences in CLPB between smallholders and professional farmers are different, including differences in internal characteristics and differences in external characteristics; (3) differences in internal characteristics are the main cause of the differences in farmer's CLPB, and the contribution of differences in external characteristics was smaller, of which planting years, annual household income and planting scale are the top three factors. It is suggested that differential protection policies should be designed for smallholders and professional farmers, such as guiding smallholders to carry out large-scale operations and improve their organizational level, encouraging and guiding professional farmers to sign long-term contracts to stabilize the land tenure, and formulating subsidy policies for cultivated land protection.
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Introduction

Cultivated land is an essential resource for human survival and development, which provides the basic guarantee for food production and security and plays a highly significant role in rural economic development and the ecological environment (Gomiero, 2016; Prăvălie et al., 2021). With increasing population size and urbanization, many high-quality cultivated lands have become urban lands, while cultivated land quality continues to decline due to low adoption of environmentally friendly agricultural production technologies, posing a severe challenge to increased agricultural demand and sustainability (Fazal, 2000; Zhou et al., 2021). At the same time, urbanization and excessive use of fertilizers and pesticides have brought about soil pollution and ecological degradation, further causing a decline in the quality of cultivated land (Jallow et al., 2017; Abass et al., 2018; Liu and Fang, 2021). Therefore, cultivated land protection and quality improvement have become inevitable requirements for alleviating ecological and environmental pressure and achieving sustainable agricultural development.

Since China's “reform and opening up,” significant changes have occurred in socio-economic and cultivated land use. As one of the world's leading agricultural countries, China attaches importance to high-quality agricultural development, and cultivated land protection and quality improvement are important objectives of agricultural modernization (Lu et al., 2019; Su et al., 2019). The Chinese government has acted to protect cultivated lands and improve their quality. As early as 2015, the Chinese government put forward the strategy of “storing grain in the land and storing grain in the technology” and proposed to build 53 million hectares of high-standard cultivated land by 2020 to ensure national food security. The Ministry of Agriculture and Rural Affairs issued the Action Plan for the Protection and Improvement of Cultivated Land Quality in 2017 and the Key Policies for Strengthening and Benefiting Agriculture in 2021, which proposed new rules for cultivated land protection, including cultivated land protection subsidies, high-standard cultivated land construction, and land quality protection and improvement.

Under the household contract responsibility system in China, farmers are the basic unit of cultivated land use and most important participants and stakeholders of cultivated land protection, their land use behavior is the key to the improvement of cultivated land quality (Xue et al., 2021). Unlike the past, which relied mainly on many homogeneous smallholders to engage in agricultural production activities, the diversification of agricultural management subjects has gradually become a necessary basic feature of China's modern agricultural management system, such as the coexistence of family farms, large professional households and smallholders which has become a common phenomenon in China's agricultural production and different farmers play an important role in the protection of cultivated land quality (Lai et al., 2020). As the emerging body of agricultural production in China, professional farmers are mainly characterized by production specialization, which is reflected in the high level of technicalization, scale and organization in the production process. Unlike smallholders, professional farmers are modern farmers with higher educational knowledge level, modern civic competition, strong sense of democracy and cooperation and high anti-risk ability. Since the types of farmers are diversified, different farmers differ significantly in their characteristics and their CLPB may also be different (Lien et al., 2006). Therefore, it is significant to explore the differences in CLPB of different farmers and their influencing factors to formulate targeted cultivated land protection policies and improve their effectiveness.

From the existing studies, scholars have conducted rich research on farmers' CLPB and found that individual and household characteristics significantly affect their protection behavior (Ajewole, 2010; Das and Sahoo, 2012; Ma et al., 2018). However, few studies have been conducted to explain the differences and why different farmers have different CLPB, and only a few scholars have explored the protection behaviors of different farmer types, which is of reference significance to this paper. For example, some studies have shown that scattered smallholders have arbitrariness and blindness in agricultural production, with a general lack of knowledge about green production, and a poor understanding of the hazards of excessive fertilization and arable land protection (Mponela et al., 2016; Liu et al., 2021). Compared to smallholders, large-scale farmers are more inclined to adopt capital-intensive production methods, which are often associated with environmentally friendly technologies, due to labor shortage (Chen et al., 2022). Family farms with relatively better infrastructure conditions and stronger credit capacity are also more inclined to adopt green production practices to meet market demand and improve their agricultural products' quality and brand influence (Shang et al., 2021). This suggests that different types of farmers show significant differences in CLPB. In general, there are still relatively few comparative studies on the protection behaviors of different types of farmers, and the reasons for the differences in farmers' protection behaviors are still unclear.

In view of this, this paper takes mango farmers in Hainan Province as an example, and takes smallholders and professional farmers as research objects, which is different from previous studies that mostly compare smallholders with large-scale farmers or family farms. Based on defining and describing these two types of farmers, the Fairlie decomposition method is applied to explore farmers' differentiated CLPB and the main reasons so as to provide a reference basis for designing relevant incentive policies. This study contributes to the existing literatures in several ways. First, this paper takes professional farmers as the research object, which makes up for the shortage of previous researches focusing on smallholders, large-scale farmers, and family farms. Second, the differences in CLPB between smallholders and professional farmers and the generation mechanism are clarified theoretically, which enriched the theoretical research on the farmers' environmental protection behaviors. Third, while most of the existing studies focus on farmers growing field crops, this paper explores the cultivated land protection behaviors of fruit growers and broadens the research boundary.

The rest of the paper is organized as follows: in Section Conceptual framework, a conceptual framework related to farmers' cultivated land protection behaviors is developed. Section Materials and methods introduces data sources, sampling descriptions, and modeling methods. A results section follows showing the empirical results. Discussions and policy implications are presented in Section Discussion and the paper ends with conclusion in Section Conclusions.



Conceptual framework

There are two main types of mango farmers in Hainan Province: smallholders and professional farmers. The basic situation of the two types of farmers is shown in Table 1. There are significant differences in characteristics between smallholders and professional farmers, which can be categorized into two aspects: on the one hand, there are differences in external characteristics, which mainly refer to differences in socio-economic characteristics at the household level; on the other hand, there are differences in internal characteristics, mainly referring to the differences farmers' identity, adaptability, responsibility, and sense of belonging.


TABLE 1 Characteristics of smallholders and professional farmers.
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Smallholders

Smallholders are engaged in agricultural production based on family business units, which is the typical form of mango planting in Hainan. From the national level, the “big country with small farmers” is still the basic national condition of China; smallholders account for more than 98%, and operating cultivated land area accounts for 70% of the total cultivated land area, which is the most basic main body of China's agricultural production.1 Most smallholders from the formation of farmers are Hainan local farmers whose labor input is mainly family members. The education level of smallholders is relatively low, and they tend to base their agricultural production on their own experience, and their production technology level is relatively low. In terms of land characteristics, smallholders generally operate on a small scale, and the degree of land fragmentation is relatively high (Alemu et al., 2017). In terms of the organizational characteristics of farmers, smallholders often show a lack of cooperation or low efficiency of cooperation among themselves, a low degree of organization, and a generally weak ability to resist natural and market risks (Li et al., 2021).



Professional farmers

Scholars have not reached a consensus on the definition and classification of professional farmers (Zhao et al., 2019). According to Zhong et al. (2018), this paper selects agricultural reclamation farmers with vocational characteristics as representatives of professional farmers for analysis. Therefore, professional farmers in this paper refer to growers affiliated with state farms and contract farm land for specialized production by their households. This type of farmer's business form is based on state-owned land and the implementation of the joint production contract as the basis for family farm production under the leadership of state farms. Established in 1952, Hainan State Farm has 47 state farms, making it the third largest farm in China after Xinjiang Production and Construction Corps and Heilongjiang State farms, which has made important contributions to driving and radiating the economic and social development of the surrounding rural areas. In the 1990's, through the reform of the two-tier management system, the state-owned farms established the land contract management right, and the farm workers contracted the farm land for production, thus forming professional farmers. At the national level, the total number of professional farmers has exceeded 20 million by 2021, becoming the emerging main body of China's agricultural production. From the perspective of the formation of farmers, professional farmers are mostly migrants who entered Hainan during the construction of state-owned farms in 1960's and 1970's. In terms of the technical level, since most family members of professional farmers are farm workers, their professional technology and mechanical equipment level are relatively higher (Liu et al., 2021). In terms of land characteristics, professional farmers also contract farm state-owned land through the family joint production responsibility system and tend to carry out agricultural production on a larger scale. In terms of the organizational characteristics of farmers, professional farmers are backed by state-owned farms and tend to be organized by the farms on production materials purchase, technology and variety promotion, and agricultural products marketing, so the degree of organization of professional farmers is higher compared to smallholders.

Since domestic and foreign studies have fully discussed the influence of external characteristics of farmers (such as gender, age, and ethnicity) on CLPB (Ros-Tonen et al., 2019; Belachew et al., 2020; Henriksson et al., 2021), this paper focus on the analysis of farmer's internal differences and how they affecting farmers' CLPB. Based on the descriptions of the two types of farmers above, it is clear that their basic conditions differ significantly. We believe that farmers' different internal characteristics can lead to differentiated cultivated land protection behaviors mainly through the following mechanisms: the first is the heterogeneity of the formation period, which may lead to different geographical identities and adaptations. Smallholders, as local farmers in Hainan, were formed at an earlier period, while professional farmers, as outsiders who came to Hainan during the establishment of state-owned farms, were formed at a later period compared to smallholders, so there are large differences in the geographical identity and adaptability of the two types of farmers (Cai et al., 2017). Second, the technical level of professional farmers is higher than that of smallholders, which may be due to inherent differences in production philosophy (Wang et al., 2021). Third, the nature and status of land ownership differ between smallholders and professional farmers, and thus the sentiment and dependence on land may differ, which may further affect farmers' sense of responsibility for cultivated land protection (Chen, 2013; Ayamga et al., 2016). Fourth, the degree of organization of village collectives and state farms differs, which may affect farmers' access to production materials and marketing of agricultural products, but may ultimately affect their sense of belonging (Mosimane et al., 2012). Base on the above analysis, it is clear that the differences in characteristics of different types of farmers may lead to the internal differences in farmers' characteristics of identity, adaptability, production philosophy, responsibility, and sense of belonging, which may further influence their behavioral attitudes, subjective norms, and perceived behavioral control (Yao et al., 2016), and ultimately lead to differential CLPB (as shown in Figure 1).


[image: Figure 1]
FIGURE 1
 The formation of internal characteristics differences and their influence on farmers' CLPB.





Materials and methods


Data source

The data in this paper come from the field research conducted by the research team in 2020 in Dongfang, Ledong, and Sanya cities of Hainan Province for mango growers, as shown in Figure 2. Mango as an important tropical fruit, coupled with Hainan's suitable light and heat conditions, gradually become one of the main products of Hainan agriculture. The sample was selected because Ledong, Dongfang, and Sanya are important mango planting bases in Hainan. At the end of 2019, the mango planting area in these three cities and counties accounted for 86.5% of the total planting area in Hainan Province, which is representative of the study. The survey used a combination of staged sampling and a random sampling method. In the first stage, three townships were selected from each city or county; in the second stage, two to three administrative villages were randomly selected from each township; in the third stage, 20–25 mango growers were randomly selected as survey subjects. The questionnaire survey mainly includes basic information about individual farmers and families, mango production and operation, etc. A total of 449 questionnaires were distributed, 27 invalid and incomplete questionnaires were excluded, and finally, 422 valid questionnaires were obtained, with an efficiency rate of 93.99%.


[image: Figure 2]
FIGURE 2
 Study area.


The basic characteristics of the sample growers are shown in Table 2. Mango growers whose household heads are over 50 years old account for 54.97% of the total sample, and those whose heads are 35–50 years old account for nearly 40%; the education level of household heads is mostly junior high school or below, accounting for 83.42%, but there are a few household heads with a college education or above. 8.29% of mango farmers have an annual household income of < 100,000; 68.96% of the full sample are mango farmers with an agricultural labor force ratio higher than 0.75, indicating that most of the surveyed sample are mainly engaged in agriculture; 72.27% of mango farmers have been cultivating for more than 10 years, indicating that most of the sample have long-term cultivation experience; 63.74% of mango farmers have a planting scale of fewer than 20 mu, and 13.03% have a planting scale of more than 40 mu. The sample generally shows good representativity.


TABLE 2 Basic characteristics statistics of the sample farmers.
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Variable settings
 
Explained variable

The explained variables in this paper are the protection behaviors of mango farmers, which correspond to the questions “Do you use organic fertilizer?” and “Do you use soil testing and fertilization technology?” If the respondent farmers answered in the affirmative, they were considered to have CLPB and the explanatory variable was assigned a value of 1, otherwise a value of 0. It should be noted that the organic fertilizer referred to is a commercial organic fertilizer made from livestock and poultry manure, animal and plant residues, and other resources after fermentation and maturation. The soil testing and fertilization technology are tested by enterprises, agricultural stores, soil fertilization institutes, or fruit stations, mainly including the five steps of “soil testing, formulation, fertilization, supply, and guidance.”



Explanatory variable

Based on existing studies, we selected personal characteristics of household heads, household characteristics, and production and management characteristics as the main explanatory variables affecting mango farmers' CLPB, as shown in Table 3.


TABLE 3 Variable definition and descriptive statistics.

[image: Table 3]

Firstly, the household head, as the leading decision-maker in household production and operation, has an important influence on CLPB. Personal characteristics of the household head, such as age, education level, perception of fertilizer pollution, planting years, and internet use, often influence the decision-making (Adnan et al., 2017; Tey et al., 2017; Rahman and Zhang, 2018; Haile et al., 2019; Ma et al., 2020).

Second, the agricultural labor proportion reflects farmers' dependence on agricultural production. Households with a higher proportion of agricultural labor rely more on agricultural production, which may prompt them to apply organic fertilizers that help improve cultivated land quality (Waithaka et al., 2007; Noll et al., 2014; Teshome et al., 2016). Annual household income directly impacts farming households' access to organic fertilizers, and in general, households with high-income level have more capital to invest in green production (Nastis et al., 2019). At the same time, farmers' CLPB is also easily influenced by social relationships and surrounding neighbors, for example, farmers with more interactions and stronger neighborhood effects are more likely to obtain information about cultivated land protection and thus promote their implementation of CLPB (Tsusaka et al., 2015; Zeweld et al., 2018; Qiao et al., 2022). Therefore, four variables, namely the proportion of agricultural labor, annual household income, number of interactions, and neighborhood effect, were selected to investigate the effects of household characteristics.

Furthermore, farmers with larger planting scale and more plots of cultivated land may need to invest more labor and transportation costs if they implement CLPB, which may negatively affect their CLPB to a certain extent (Kaliba et al., 2000). Extension services and support subsidies provide technical and financial support to farmers, respectively, which can reduce the pressure on farmers to conserve their land and thus increase their likelihood of implementing CLPB (Boz, 2016; Zhang et al., 2022). Therefore, this paper also selects the variables of planting scale, number of land plots, extension services and support subsidies to study the influence of production and management characteristics on their CLPB (Abhilash and Singh, 2009; Qiao et al., 2022).




Model settings

The Oaxaca-Blinder decomposition method (“O-B decomposition method”) is used by scholars at home and abroad to analyze the sources of difference between groups. The method can decompose the sources of difference between groups into observable differences in characteristics (the explainable part) and unobservable differences in coefficients (the unexplainable part), and then determine the main causes of difference (Blinder, 1973; Oaxaca, 1973). However, the early O-B decomposition was based on linear regression models with continuous explained variables and did not apply to models with discrete explained variables. In view of this, Nielsen and Bauer extended the O-B decomposition to discrete explained variable models (Nielsen, 1998; Bauer and Sinning, 2008), making it applicable to the decomposition of Logit models. However, the model can only analyze the explainable component as a whole and fails to refine the contribution of differences to specific explanatory variables. Further, Fairlie improved the extended O-B decomposition to allow the analysis of the extent to which each explanatory variable in the explainable component contributes to the difference, which is also known as the “Fairlie decomposition” (Fairlie, 2005). The explained variable in this paper is “whether to adopt CLPB,” which is a discrete binary variable and thus requires the Fairlie decomposition method. Firstly, this paper uses a binary logit model to estimate the factors influencing farmers' CLPB. The specific model form is as follows:

[image: image]

In Equation 1, the yi is the explained variable (whether to adopt CLPB); F denotes the cumulative distribution function of the logistic distribution; zi is a linear combination of explanatory variables, mainly including personal characteristics of household heads, household characteristics, and production and management characteristics; δ is the estimated coefficients affecting the explained variables. The probability distribution of farmers' CLPB can be expressed as follows:

[image: image]

Further, based on the estimation results of the Logit model, an extended O-B decomposition was used to perform a primary decomposition, which decomposes the sources of differences in CLPB between the two types of farmers into an explainable part (differences in external characteristics as referred to in the text) and an unexplainable part (differences in internal characteristics as referred to in the text). The decomposition method is as follows:

[image: image]

In Equation 3, [image: image] and [image: image] represents the mean value of CLPB of Professional Farmers and smallholders, respectively; [image: image] indicates the difference in CLPB between professional farmers and smallholders; Zpi and Zsi denotes the explanatory variables corresponding to professional farmers and smallholders, respectively; Np and Ns represents the sample size of professional farmers and smallholders respectively; [image: image] and [image: image] are the estimated coefficients of the explanatory variables for the professional farmers and smallholders, respectively. The difference between the first two terms on the right-hand side of Equation 3 is the explainable part of the difference in CLPB between professional farmers and smallholders, i.e., the difference in CLPB caused by differences in the personal, household and production characteristics of the household head; the difference between the last two terms is the unexplainable part of the difference in CLPB between professional farmers and smallholders. An alternative expression for Equation 3 is as follows:

[image: image]

The difference between Equations 3 and 4 is the choice of a different benchmark. Equation 3 is based on the estimated coefficients [image: image] for professional farmers, while Equation 4 is based on the estimated coefficients [image: image] for smallholders. It can be seen that the choice of different benchmarks may yield different analytical results, with the problem of index benchmarking, i.e., whether the estimated coefficients of smallholders or professional farmers are used as a benchmark, the unexplained component is over- or underestimated. Therefore, this paper draws on the solution proposed by Newmark to calculate the estimated coefficients [image: image] for the entire sample with the following equation:

[image: image]

Finally, to obtain the contribution of each explanatory variable in the explainable component to the source of differences, the paper further decomposed according to Fairlie. For the sake of exposition, it is assumed that Np = Ns and there are only two explanatory variables in the explainable part XA and XB. Then the differences contribution of the explainable part of Equation 5 is expressed as Equation 6:

[image: image]

In Equation 6, [image: image] is the full sample of farmers estimated coefficient of the constant term c in the Logit model. It can be obtained by decomposition calculation: variables XA and XB respective contributions to the sources of variation are as follows (Fagbamigbe et al., 2021):

[image: image]
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Results


Analysis of the differences in the characteristics of smallholders and professional farmers

To further compare the differences in CLPB and each explanatory variable between smallholders and professional farmers, descriptive statistics and mean difference tests were conducted separately for the two types of farmers, as shown in Table 4. It can be seen that the mean values of CLPB between smallholders and professional farmers are 0.292 and 0.403, respectively, and are significant at the 5% level. In terms of the personal characteristics of the household head, there were significant differences in planting years between the two types of farmers at a significant level of 1%, while there were no significant differences in age, education, chemical fertilizer pollution cognition, and internet usage. In terms of household characteristics, there were significant differences in annual income between the two types of farmers at a significant level of 1%, while the share of agricultural labor, number of interactions, and neighborhood effects did not differ significantly. In terms of the production and management characteristics, there were significant differences in planting scale at a significant level of 1%, while there were no significant differences in the number of land plots, extension services, and support subsidies.


TABLE 4 Descriptive statistics and mean difference test of farmers' characteristics.

[image: Table 4]



Analysis of factors influencing farmers' CLPB

This paper used Stata (Version 15.0, created by Stata Corp LLC in Texas, USA) software for model estimation, as shown in Table 5. To exclude the possible co-linearity problem among the explanatory variables, this paper adopts the variance inflation factor method to conduct the multiple co-linearity tests. The test results show that each variable's Vif (variance inflation factor) is < 5, indicating no problem with multicollinearity.


TABLE 5 Results of the analysis of factors influencing the CLPB.

[image: Table 5]

Firstly, in terms of personal characteristics, the education level has a significant positive effect on CLPB of smallholders, professional farmers and full sample farmers, probably because more educated farmers have a higher awareness of the ecological services, social security value, as well as a stronger ability to learn land protection techniques. Planting years had a significant positive effect on CLPB for the smallholders and total sample farmers, while age, chemical fertilizer pollution cognition and internet use were not significant in the estimated coefficients for all three groups of samples, indicating that they had no significant effect on CLPB. Secondly, in terms of the household characteristics, the share of agricultural labor and annual income had a significant positive effect on CLPB of smallholders and total sample farmers, which indicated that farmers with more agricultural labor in the household and higher total income had more positive CLPB (Nastis et al., 2019). Neighborhood effect had a significant positive effect on CLPB of professional farmers, while number of interactions was not significant in the estimated coefficients of all three sample groups. Furthermore, in terms of production and management characteristics, planting scale has a significant negative effect on CLPB of smallholders, professional and full sample farmers, the possible reason is that the larger the planting scale, the more labor and transportation costs may be required to implement protection behavior, which negatively affects their protection behavior to some extent (Kaliba et al., 2000). Extension services significantly positively affected the CLPB of professional farmers and full sample of farmers. It may be due to the fact that professional farmers with well-developed infrastructure can apply the technologies provided by extension services more efficiently in practice, while smallholder farmers may lack the conditions for application (Liu et al., 2021). The number of land plots and support subsidies were insignificant in the estimated coefficients of all three groups of samples. It may be because farmers with many land plots are more dependent on agricultural production, prompting them to improve cultivated land quality, which offsets inconvenient transportation's negative impact on farmers' CLPB. In addition, the capital, time and labor costs of CLPB are very high, and limited support subsidies can hardly cover the costs for farmers, so subsidies have no significant impact.

It can be seen that there are significant differences in the external characteristics that influence the CLPB of smallholders and professional farmers. This suggests that the causes of differences in CLPB between the two types of farmers are different in their explainable parts (differences due to external characteristics). Further discrepancy decomposition is required to explore the reasons for the above discrepancies.



Decomposition of differences in CLPB

In this paper, we decompose the causes of the difference in CLPB between smallholders and professional farmers by the Fairlie decomposition method. The method requires an equal sample size in the comparison group, using the farmer category with the smaller sample size in the comparison group as a benchmark, and an equal subsample from the farmer category with the larger sample size in the comparison group for analysis by random sampling. To avoid over-reliance of the analysis results on a single sub-sample, each group of comparisons in this paper was repeated 100 times as described above. In addition, when using the Fairlie decomposition method for analysis, the same variable may be estimated with slightly different results depending on the order in which it is placed. To solve the above problem, we randomly collected 100 sets of subsamples while randomly sorting the variables 100 times, then decomposed them and calculated the mean value of the different contributions of each variable as the final result. Table 6 reports the specifics of the decomposition of differences in CLPB between the two types of farmers.


TABLE 6 Decomposition of differences in CLPB.

[image: Table 6]

In the comparison between smallholders and professional farmers, the total difference between the two types of farmers' CLPB was 0.112, using the estimated coefficient of the full sample as a benchmark. The explainable part of the difference was 0.029, accounting for 26.11%; the unexplainable part was 0.083, accounting for 73.89%. Further decomposition of the explainable part shows that planting years, annual income and planting scale are the main factors influencing the difference in CLPB between the two types of farmers, and their contribution rates are above 10%, among which planting years and annual income increase the difference in CLPB between the two types of farmers by 11.03 and 27.34%, respectively, and planting scale decreases the difference in CLPB between the two types of farmers by 30.77%. From the above analysis results, it is clear that the difference in internal characteristics accounts for 73.89% of the difference in CLPB between the two types of farmers. In comparison, the difference in external characteristics accounts for 26.11%. The contribution of planting years, annual income, and planting scale are greater because professional farmers have more experience in planting, higher household capital endowment, and larger planting scale.



Robustness test

In order to verify the reliability of the above findings, the robustness test was conducted by replacing the index benchmark. The estimated coefficients of smallholders and professional farmers were used as the new index benchmark of the model to replace the index benchmark in the original model, and then the regression analysis was conducted again. The results are shown in Table 6. The estimation results using the coefficients of smallholders and professional farmers as benchmarks are similar to those of the full sample of farmers, indicating that the above results are robust.




Discussion

Protecting the quality of cultivated land is an inevitable requirement for alleviating ecological and environmental pressure and achieving sustainable agricultural development. For this reason, the Chinese government has introduced many policies on cultivated land protection. Effectively implementing cultivated land protection policies depends greatly on farmers' acceptance of the policies. However, various types of farmers in China have different characteristics, and their acceptance of cultivated protection policies differs. As representatives of agricultural operation subjects, smallholders, and professional farmers play an important role in protecting cultivated land quality. Therefore, it is essential to study the differences in CLPB and the reasons between smallholders and professional farmers to formulate differentiated protection policies.

Previous studies on farmers' cultivated land protection provide a good reference for this paper. However, two points remain to be explored: first, there are still relatively few comparative studies on different types of farmers' CLPB, and the reasons for the differences in their behaviors are still unclear; second, in the existing studies, scholars have more often explored the differences among smallholder and large-scale farmers, but relatively few studies have been conducted on professional farmers, who are an important component. Therefore, this paper focuses on the differences and reasons of CLPB between smallholders and professional farmers. It is found that smallholders' and professional farmers' external and internal characteristics are different, which leads to the great difference in CLPB. Secondly, this paper discusses the influencing factors of CLPB, and analyzes the factors that cause the difference and their contributions.

Based on the main findings, this paper puts forward the following policy recommendations: (1) As the most basic subject of agricultural production in China, smallholders' participation in cultivated land protection is currently low, so attention should be paid to the design of cultivated land protection policies for smallholders to guide them to implement large-scale operation and improve their organization. At the same time, smallholders' awareness of cultivated land protection can be improved by increasing the propaganda related to cultivated land protection. (2) Due to the particularity of land lease, professional farmers have weak awareness of farmland protection, so they should be guided to sign long-term contracts to stabilize the land use right. Professional farmers should also be treated as local residents regarding agricultural subsidies, technology promotion, children's education and other aspects, to improve regional identity and adaptability, and ultimately improve their CLPB. (3) It is necessary to formulate subsidy policies related to cultivated land protection, provide differentiated compensation to smallholders and professional farmers, and effectively improve the endogenous power of cultivated land protection. In addition, farmers' literacy and agricultural technology can be improved through rural night schools, short-term training, and internet usage.

Additionally, several aspects are worthy of further discussion for the current work. For example, other types of farmers could be included for comparative studies, or more factors influencing farmers' CLPB can be included. In view of this, a more completed and targeted questionnaire could be designed in future studies to explore more in-depth.



Conclusions

Based on the field research data of mango farmers in Hainan Province, this paper analyzed the differences and sources of differences in CLPB between smallholders and professional farmers using the Logit model and Fairlie decomposition method, and the following conclusions were obtained: Firstly, the mean values of CLPB of smallholders and professional farmers were 0.292 and 0.403, respectively, and were significant at the 5% level, showing the adoption ratio of organic fertilizer and soil testing and fertilizer application by the two types of farmers was relatively low. Secondly, education has a significant positive impact on both smallholders and professional farmers, while planting scale significantly negatively impacts the two types of farmers. Thirdly, there are differences in CLPB between smallholders and professional farmers, including differences in external characteristics based on observable factors such as family socio-economic characteristics and internal characteristics based on unobservable factors such as sense of identity, adaptability, responsibility, and belonging. Fourthly, 73.89% of the reasons for the differences in CLPB between smallholders and professional farmers are due to internal characteristics, while the remaining 26.11% are due to differences in external characteristics, of which planting years, annual household income and planting scale and planting scale contribute most.
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