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Abstract: Poverty restricts rural sustainable development and urban—rural integration. Agricultural
development is an engine of rural economic development and poverty elimination. Agricultural
structure adjustment and rural poverty alleviation in Yulin City from the agro-pastoral transition
zone of Northern China were studied using statistical data. Our results showed that the rural poverty
ratio in Yulin was 7.70% in 2017, with clearly higher trends in southeast regions and lower trends in
northeast regions. Northern Yulin had a lower proportion of primary industry to gross domestic
production and ratio of agriculture to animal husbandry than southern Yulin. The agricultural
structure variability index and agricultural specialization index have changed little, while the actual
growth rate of the rural per capita net income has dramatically declined in the last decade. The rural
poverty ratio was positively correlated with proportion of primary industry and ratio of agriculture
to animal husbandry. These results suggest that a reduced proportion of primary industry and animal
husbandry development will promote rural poverty alleviation and future rural revitalization.

Keywords: rural poverty; agricultural structure adjustment; agricultural specialization;
sustainable development

1. Introduction

The rural system has a certain structure and function consisting of several interconnected
and interactive elements [1]. Accelerated urban and rural element flow has resulted in a
significantly changed structure of the rural areal system, industry, and society [2,3]. The rural
areal system function has developed from a single function to one of diversification, with features of
“production-life-ecology-culture” [4,5]. Comparatively, China’s dual-track structure of urban-rural
development emphasizes the crucial roles of the rural system in maintaining social stability and
ensuring farmers’ livelihood, rather than in improving agricultural functions. The urban and industry
priority development strategies have promoted the flow of labor, land, and capital from rural to
urban areas. Regional discrepancies, rural poverty, and rural land-use issues are major potential
factors influencing the building of a new countryside in China [6]. Rural revitalization should be
emphasized during the process of rapid urbanization [7]. Identifying deficient elements, improving
the development structure, and elevating rural functions needs to be urgently realized for rural
transformation and development.

Rural sustainable development faces severe “rural disease”, characterized by the high-speed
non-agricultural transformation of agricultural production factors, over-fast aging and weakening of
rural subjects, increasing hollowing and abandoning of rural construction land, severe pollution of rural
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land and the water environment, and deep pauperization of rural poverty-stricken areas [1]. Worsened
rural instability and vulnerability are the weak points of urban and rural equality development [8].
Rural decline has become a global issue of rapid urbanization, leading to severely poor nations and
deepening rural poverty. Poverty has been considered to be related to a shortage of materials and
lack of opportunities, as well as access to social services [9]. Poverty has many dimensions, including
not only income poverty, but also education, public health, drinking water and sanitation facilities.
Poverty reduction and sustainable development are inseparable. Poverty reduction is the priority
direction for global development and is the only solution to achieve the Millennium Development
Goals and the 2030 Sustainable Development Goals [10]. China was once the developing country
with the largest rural poor population in the world. Most of China’s poor populations are widely
distributed in fragile environments with backward infrastructure and frequent disasters. It is more
difficult to lift the remaining poor population out of poverty induced by disease, disability, and natural
disasters [11]. The Chinese government has carried out the targeted poverty alleviation strategy to
eliminate rural decline and poverty. The 19th National Congress of the Communist Party of China
proposed a rural revitalization strategy to solve inadequate rural development. Agricultural and rural
areas have become the priority development regions for the future 30 years. However, the endowments
of people, land, industry, capital, and institution in poor areas make meeting the requirements of
rural revitalization difficult. The migration of young people to cities leaves elderly, sick, and disabled
people in rural areas [12]. Serious land issues have emerged, such as farmland abandonment and
pollution, landless peasants, and hollowing villages [13]. Rural collective economics are still weak,
with a scattered agricultural industry

Poverty alleviation is a global challenge. Many theories and strategies have been developed to
improve the rural poverty situation [14]. Agriculture is the major economic activity in rural area and
the foundation for the livelihood maintenance of rural households [15]. Rural people use land, water,
and biotic resources as dominant elements for agricultural production [16]. Agricultural productivity
plays a determinant role in poor countries” development process [17]. Agriculture growth has positive
impacts on rural poverty reduction, from the promotion of the farm economy and rural economy to
national economy [18]. Valdés and Foster [19] pointed out that agriculture’s principal role in poverty
reduction is greater than its simple share of national domestic production. Therefore, identifying the
agricultural structure evolution trend and releasing an adjustment strategy is necessary for agricultural
production and rural economic development in poor areas.

Structural transformation in the agriculture sector aims to increase the productive capacity or
degree of flexibility of the economy through the adjustment of planting, forestry, animal husbandry
and fishery. Agricultural structure adjustment can achieve the supply-demand balance by changing
production structure, organization structure and development structure based on resources and
environmental capacities and market demand [20]. A strong relationship was found between
structural transformation and economic development. Herrendorf et al. [21] suggested that structural
transformation is a prerequisite of sustainable economic growth and poverty alleviation. Agricultural
structure adjustment policies are important ways to increase farmers’ income and favor the poor [22].
Optimizing the structure of the rural agricultural industry and creating an agricultural economy with
a stable and higher income is essential for both environmental protection and social development in
degraded areas [23]. China has achieved remarkable success in alleviating rural poverty in the last
seven decades. Innovative poverty alleviation policies and measures have significantly promoted rural
industries and education development, infrastructure construction, and disease treatment. Innovative
agricultural structure adjustment strategies and excellent practices need to be shared globally and help
other countries overcome poverty.

Natural resources and environmental quality are considered to be welfare determinants [24].
Environmental degradation contributes to rural poverty by decreasing land productivity and worsening
the poor’s health [25]. The agro-pastoral transition zone of Northern China, located in an arid/semi-arid
area, is a key area of ecologically friendly construction and poverty alleviation in China. Conflicts
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between agricultural production and animal husbandry development, rural livelihood improvement,
and ecological environment protection are deepening under climate change and urbanization [26].
Over-reclaiming, over-grazing, and over-cutting have caused land degradation, frequent natural
disasters, and rural poverty [27]. In 2017, China’s Ministry of Agriculture proposed the Work Plan for
Promoting Agricultural Structure Adjustment in Northern Agro-pastoral Transition Zone to optimize
the agricultural structure and increase local farmers” income. There is an urgent need to point out the
current agricultural structure, limiting factors, and inefficient development areas.

Yulin has been famous for the successful restoration of Mu Us Sandy Land in the last 40 years.
Massive ecological construction projects, such as the Grain-for-Green program, grazing prohibition,
and Three-North Shelterbelt Forest Program, significantly increased normalized difference vegetation
index with the rate of 0.0076 year—!. Ecological quality of Yulin has been improved continuously during
the period 1990-2010 [28]. However, Yulin has a large proportion of its population that is dependent on
the farming and animal husbandry, mainly distributed in the south areas. Agricultural development
has been neglected since scale natural resource exploitation from the 1980s [29]. We hypothesized that
a higher poverty ratio was found in the regions with a higher proportion of agricultural economy.
In addition, we also hypothesized that improving agricultural economic benefit measures, such as
agricultural specialization and structure adjustment, could help reduce rural poverty. Our results will
provide a theoretical foundation for regional agricultural and rural sustainable development.

2. Materials and Methods

2.1. Site Description

Yulin City located in Shaanxi Province of Northwest China. Northern wind-sand-grass shoal and
southern loess hilly-gully regions account for 36.7% and 51.8% of the total area of Yulin, respectively
(Figure 1). The temperate arid/semi-arid continental monsoon climate dominates this region, with a
mean temperature of 8.4 °C, a mean precipitation of 398.3 mm, and cumulative sunshine of 2594-2914
h. The southern region has higher mean temperature and annual precipitation than the northern region
while the cumulative sunshine of southern region is lower than that of the northern region. Yulin is
an important resource-based city in China in terms of coal, oil, natural gas, and rock salt. Secondary
and tertiary industries play the dominant role in Yulin economic development. All of the mineral
resources are mainly distributed in the six western to northeastern counties, including Dingbian,
Jingbian, Hengshan, Yuyang, Shenmu, and Fugu (Figure 1). Yulin has been recognized as the key area
of national targeted poverty alleviation, with eight national-level poverty-stricken counties, including
Jia, Mizhi, Zizhou, Suide, Wubu, and Qingjian counties in the southeast, and Dingbian and Hengshan
in the northwest.
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Figure/lmpAdministrative division and geographical location of Yulin City.
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2.2. Data Sources

The data resource at county level used for this study is government statistical data. The rural
poverty ratio from 2014 to 2017 was collected from the Yulin Poverty Alleviation Offices. The industry
production value, crop planting areas, rural per capita net income, and rural consumer price index data
during the period 20082017 were collected from the Yulin Statistical Yearbook (http://data.cnki.net/
yearbook/Single/N2019010034). However, the statistical data from the yearbook did not include 2013.

2.3. Methodology

Yulin is a typical agro-pastoral transition area. Agricultural planting and livestock breeding is the
traditional agricultural industry, giving farmers a chance to feed their families. We chose the proportion
of primary industry to gross domestic production and the ratio of agriculture to animal husbandry to
evaluate the agricultural economic development status. The location quotient, agricultural structural
variability index and agricultural specialization index was generally used to analysis agricultural
structure adjustment and transformation [20]. However, the crop planting scale will be magnified due
to a lower proportion of primary industry in county-level location quotient analysis. Less than 15%
of proportion of primary industry to gross domestic production was found in southeast counties of
Yulin. Therefore, only agricultural structural variability index and agricultural specialization index
were chosen in our study.

2.3.1. Agricultural Structural Variability Index

Agricultural structural variability index was used to present the agricultural planting. Wheat,
rice, maize, and potatoes were used as grain crops, and soybean, peanut, hemp, vegetables, melon,
and fruit were used as commercial crops, to calculate the agricultural structural variability index using
Expression (1)

YiSi(t) xSi(t—n)
J(ZiSi(0%) % (L Si(t-n)?)

where ASVI represents the structural variability index. t and t — n represents the base year and last
year. S;(t) and S;(t — n) indicate the proportion of crop i planting areas to the total planting areas in
year t and year (t—n), respectively. A larger value of ASVI shows a more significant difference in the

ASVI = arcos 1)

agricultural planting structure.

2.3.2. Specialization Index

Agricultural specialization index was used to calculate the crop planting specialization degrees
using Expression (2)
i Zi Si X In Si

ASI = {1
Inn

} x 100% )
where S; indicates the planting area of crop i and » indicates the number of crop varieties. A larger
value of ASI shows a higher level of crop planting specialization.

2.3.3. Actual Growth Rate of Rural Per Capita Net Income

The nominal growth rate is used to express the absolute change of rural per capita net income
using Expression (3). The actual growth rate of rural per capita net income reflects the actual income
growth degree after removing the price factor. Actual growth rate is calculated by Expression (4) using
the nominal growth rate and rural consumer price index. Rural income in 2008 was set as the standard

value of 100

X; =
1 Z1

®)
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4)

where Y; and Z; represent the rural per capita net income and rural consumer price index in the year
i respectively.

2.3.4. Statistical Analysis

Linear regression analyses were used to examine the relationships between poverty ratio and the
proportion of primary industry to gross domestic production, ratio of agriculture to animal husbandry,
agricultural structural variability index and agricultural specialization index in 2017 at county-level.
Poverty ratio was set as the dependent variable, and proportion of primary industry to gross domestic
production, ratio of agriculture to animal husbandry, agricultural structural variability index and
agricultural specialization index were set as the independent variables. All statistical analyses were
conducted using the SPSS software package (version 16.0), and significant differences were set with
p values < 0.05 unless otherwise stated. Figures were drawn using the ArcGIS (version 10.3) and
Sigmaplot software package (version 10.0).

3. Results

3.1. Rural Poverty Ratio

In 2017, Yulin had an average rural poverty ratio of 7.70% with clearly higher trends in the
southeast and lower trends in the northeast. In the six west to northeast counties, the poverty ratio
ranged from 1.19% to 5.98%, with the lowest and highest values in Yuyang and Dingbian, respectively.
The southeast had a higher poverty ratio, which ranged from 11.59% to 18.12%, with an average of
14.54%. Qingjian County had the highest poverty ratio of 18.12% (Figure 2).
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Figure 2. Rural poverty spatial distribution of Yulin City in 2017.
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3.2. Primary Industry Development

3.2.1. Proportion of Primary Industry

Proportion of primary industry to gross domestic production decreased from 9.40% in 2008 to
7.85% in 2012, and then increased to 10.18% in 2016. Jia and Qingjian had the highest proportion of
primary industry. The proportion of primary industry values in Zizhou, Suide, Wubu, and Mizhi
counties were above 20%. Yuyang, Dingbian, and Jingbian had approximately the same proportion of
primary industry as the average level of Yulin, while Fugu and Shenmu had a lower proportion of
primary industry than the average level of Yulin (Figure 3a).
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Figure 3. Proportion of primary industry (a-c) and ratio of agriculture to animal husbandry (d-f) in
Yulin City (a,d), non-poverty counties (b,e) and poverty-stricken counties (c,f).

3.2.2. Ratio of Agriculture to Animal Husbandry

The ratio of agriculture to animal husbandry firstly increased from 1.26 in 2008 to 1.94 in 2010,
and then decreased to 1.54 in 2017. Wubu, Suide, Jia, and Qingjian counties had the highest ratio of
agriculture to animal husbandry, with values of more than 3 from 2008. The ratio of agriculture to
animal husbandry was below 1 in Jingbian, Shenmu, Hengshan, and Yuyang counties, which is lower
than the average level of Yulin (Figure 3b).

3.3. Agricultural Development

3.3.1. Agricultural Structural Variability Index

From 2008 to 2017, agricultural structural variability index in Yulin changed little, ranging from
0.08 to 0.62. Spatially, relatively significant changes in agricultural structural variability index occurred
in Fugu, Shenmu, Jia, and Hengshan counties. Dingbian, Jingbian, Qingjian, Mizhi, and Suide counties
displayed no significant changes in agricultural structural variability index (Figure 4a).
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Figure 4. Spatial analysis of the agricultural structure variability index (ASVI) (a) and agricultural
specialization index (ASI) (b) in Yulin City during 2008-2017.

3.3.2. Agricultural Specialization Index

The agricultural specialization index values in Yulin were all lower than 0.45. Yuyang, Dingbian,
and Jingbian had comparably higher agricultural specialization index values than the other counties,
while the lowest agricultural specialization index was found in Qingjian, Wubu, Suide, and Jia counties
(Figure 4b).

3.4. Rural Income

3.4.1. Rural Per Capita Net Income

Rural per capita net income in Yulin increased from 3668 yuan in 2008 to 12,999 yuan in 2017.
The highest and lowest rural per capita net income were found in Shenmu and Jia, respectively. During
2008-2017, rural per capita net income in Shenmu ranged from 6028 yuan to 17,537 yuan, while it
increased from 2731 yuan to 10,514 yuan in Jia. West to northwest counties had higher rural per capita
net income values than the average level of Yulin, while the rural per capita net income values in
southeast counties were lower than the average level of Yulin (Table 1).

Table 1. Variations in rural per capita net income in Yulin City.

County 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Yuyang 4185 5321 6605 8428 10,001 11,331 12,656 13,952 14,866 15,839
Shenmu 6028 7223 8672 10,798 12,537 13,225 13,622 14,740 15,569 17,537
Fugu 4703 5615 7786 9927 11,783 13,001 13,409 14490 15,229 13,025
Hengshan 3380 4215 5264 6701 7860 8725 9364 10,246 11,008 14,195
Jingbian 4850 6031 7599 9689 11,413 12,680 13,086 14,395 15,247 16,236
Dingbian 3411 4524 6233 8010 9492 10,744 11,829 13,025 13,888 14,984
Suide 2941 3686 4564 5623 6630 7326 8227 9018 9727 10,550
Mizhi 3368 4209 5209 6407 7509 8290 8903 9718 10,482 11,371
Jia 2731 3435 4301 5458 6408 7254 8162 8941 9660 10,514
Wubu 2706 3515 4403 5582 6558 7352 8242 8997 9723 10,576
Qingjian 2767 3502 4386 5465 6500 7352 8234 9011 9695 10,542
Zizhou 2946 3693 4570 5621 6582 7394 8296 9049 9773 10,623
Average 3668 4581 5799 7309 8606 9556 10,336 11,299 12,072 12,999
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3.4.2. Actual Growth Rate of Rural Per Capita Net Income
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Actual growth rate in Yulin continuously declined during 2008-2017. Actual growth rate became
negative from 2012, except for Yuyang and Fugu counties. In 2017, AGR became positive in Hengshan
County. Fugu County had the most decreased actual growth rate (Figure 5).
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Figure 5. Variations in the actual growth rate in Yulin City during 2008-2017.

3.5. Relationships Between Rural Poverty and Agricultural Development

There were significant positive relationships between the rural poverty ratio and proportion of
primary industry and ratio of agriculture to animal husbandry (Figure 6a,b, Table 2), while a significantly
negative relationship was found between the rural poverty ratio and agricultural specialization index
(Figure 6d, Table 2). There was no significant relationship between the rural poverty ratio and
agricultural structural variability index (Figure 6¢, Table 2). The proportion of primary industry and
ratio of agriculture to animal husbandry were the dominate factors affecting poverty ratio, and could
explain 91% of the variability in the poverty ratio (Table 2).

Table 2. Regression models between poverty ratio and agricultural structure indexes.

Dependent . . . 2
Variable Independent Variable Regression Equation R p Value
Proportion of primary industry (PPI) Y = 0.4463PPI — 0.0059 0.83 <0.0001
Poverty ratio Ratio of agriculture to animal husbandry (RAAH) Y = 0.0258RAAH + 0.0063  0.82 < 0.0001
Agricultural specialization index (ASI) Y = —0.6614ASI + 0.3349 046  0.0147
Combined Y = 0.252PPI + 0.014RAAH 091 <0001

- 0.009
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Figure 6. Relationships between rural poverty and proportion of primary industry (a), ratio of
agriculture to animal husbandry (b), agricultural structural variability index (c), and agricultural
specialization index (d) in Yulin City.

4. Discussions

Agricultural structure adjustment and transformation can drive rural development [20].
Understanding the limitation and driving factors of rural economic development is beneficial
for increasing the agricultural income and promoting regional poverty reduction [30]. In Yulin,
the depression of the energy economy and backward nature of agricultural development have resulted
in a significantly negative actual growth rate since 2012 (Figure 5). Higher rural poverty ratio (Figure 2)
occurred in southeast counties with a higher proportion of primary industry. Primary industry accounts
for more than 30% of the gross domestic production in six of the eight national-level poverty-stricken
counties, including Jia, Qingjian, Zizhou, Suide, Wubu, and Mizhi (Figure 3a). In addition, people living
in the agro-pastoral transition zone mainly make their living by agriculture and animal husbandry.
Land-based strategies of arable farming and animal husbandry contribute to rural livelihoods in
both financial and social terms [31]. Livestock revolution would be an easier way for the poor to
improve their income [32]. However, the livestock growth rate was still lower than agriculture
development, leading to an increased ratio of agriculture to animal husbandry from 2011, especially
due to implementing targeted poverty alleviation in 2014 (Figure 3b). A significant positive relationship
between the poverty ratio and proportion of primary industry (Figure 6a) and between the poverty
ratio and ratio of agriculture to animal husbandry (Figure 6b) indicated that agricultural transformation
is crucial to regional rural poverty alleviation.

Agricultural specialization can reduce the rural labor input [33] and increase agricultural
productivity [34]. Integrated land policies and land tenure system reform can lead rural residents to
develop moderate-scale and specialized management of farming [14,26]. Developing new modes of
cooperative land management and production may improve the current rural poverty situation in
the agro-pastoral ecotone [35]. Agricultural structural variability index in Yulin has changed little in
the past decade (Figure 4a). No significant relationship was found between agricultural structural
variability index and rural poverty (Figure 6¢), while agricultural specialization index had a significant
correlation with rural poverty (Figure 6d). This suggests that agricultural specialization will play an
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important role in eliminating rural poverty in Yulin. Based on the result of stepwise regression analysis
(Table 2), we found that a reduced proportion of primary industry and animal husbandry development
play significant role in rural poverty reduction. It is noted that the agricultural structural variability
index results have a limitation due to the lack of forage data. The Yulin government released a
forage grass planting and processing policy in 2014. A “Grain-Economic plant-Fodder-Grass” planting
pattern has gradually been established in the northern wind-sand-grass shoal region. Farmlands have
been returned to grassland in specific areas of southern loess hilly-gully region. Alfalfa, ryegrass,
silage corn, and pacesetter have been introduced [36]. The planting variety and corresponding
areas should be studied immediately to support regional agricultural structure adjustment and rural
sustainable development.

Agricultural industry development can provide a stable and sustainable income for farmers and
realize long-term and hematopoietic poverty reduction [14,37]. In 2013, Yulin was considered to be
the second granary of Shaanxi Province due to its abundant groundwater, relatively rich heat energy,
improved crop varieties and reclaimable land resources [38]. The government has established an
agricultural industrial development plan to promote rural poverty elimination through apples, red dates,
coarse cereals, Chinese herbal medicine planting and processing, and livestock breeding (Table 3).
A red date industrial district has been constructed along the Yellow River in the Jia, Wubu, and Qingjian
counties, with total planting areas of 7.4 X 10* ha. Coarse cereals have mainly been developed in
the southern loess hilly-gully regions of Hengshan, Mizhi, and Zizhou counties. In the northern
wind-sand-grass shoal region, individual household and scale industry is encouraged to increase the
numbers of livestock under the premise of ecological protection. In addition, the extended processing
of animal production needs to be highlighted due to the high value-added and additional employment
for poor rural areas. In 2017, Hengshan and Dingbian counties became the first batch to successfully
escape from rural poverty. Sheep breeding and coarse cereal planting have injected new vitality for
increasing households” income and eradicating rural poverty in Hengshan County. Potato planting
and processing, as well as facility agriculture development, have mitigated rural poverty through
integration with agriculture, industry, and tourism in Dingbian County [26]. In 2018, about 44,000
households participated in characteristic planting and breeding industries. Suide, Mizhi, and Wubu
counties have been successfully withdrawn from the list of national-level poverty-stricken counties.

Table 3. Agricultural industry development in Yulin City.

Agricultural Industry Development County
Red date planting and processing Jia, Wubu, Qingjian
Coarse cereals Hengshan, Mizhi, Zizhou
Potato scale planting and processing Dingbian, Jingbian
Apple Suide, Jia, Wubu, Qingjian, Hengshan, Mizhi, Zizhou
livestock breeding and processing Hengshan, Yuyang, Shenmu

The Chinese government will decrease grain production while encouraging forage development.
Therefore, we suggest regional planting, intensive breeding, specialized production, and industrialized
operation as the strategies and directions for tackling rural poverty. The agricultural structure can be
adjusted from the aspects of proportion of primary industry, ratio of agriculture to animal husbandry,
and agricultural specialization index. An extended processing chain will enhance agricultural
competitiveness and promote industry amalgamation. Characteristic breeding, brand, and market
establishment can improve livestock and husbandry development, and thus decrease the ratio of
agriculture to animal husbandry. Specialized organization and professional technical training will
support agricultural specialization. Overall, agricultural structure adjustment can provide a guarantee
of rural poverty alleviation by increasing the county finances, collective economy, and household
incomes (Figure 7). In addition, we also recommended rural poor migration to reduce rural poverty
in Yulin. Ex situ relocation is an important measure in China’s targeted poverty alleviation strategy.
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Distinctive industries were developed to left the relocated households out of poverty by agricultural
scaling planting and industry amalgamation [14]. In Dingbian County, rural industry development was
coordinated with the relocation projects to increase the income of relocated poor households. A total
of 18,127 poor populations were relocated near tp the agricultural products” gather and distribution
parks. All the relocated poor households obtained high-quality farmland and industrial development
capital to develop facility agriculture [26].
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Figure 7. Framework of agricultural structure adjustment and rural poverty alleviation in Yulin City.

5. Conclusions

Rural decline and attendant poverty are global issues. Agricultural transformation and
development play a dominant role in rural poverty alleviation. The agricultural structure’s brief
retrospect and adjustment strategy is related to rural sustainable development. Yulin is a centralized
poverty city with a clear spatial distribution in the southeast region. Southeast counties had a higher
proportion of primary to gross domestic production and ratio of agriculture to animal husbandry in
this study. Agricultural structural variability index and agricultural specialization index have changed
little, while the actual growth rate of rural per capita net income has significantly changed from 2008 to
2017. Positive relationships were found between the rural poverty ratio and the proportion of primary
industry, and the ratio of agriculture to animal husbandry; however, a negative relationship was
found between the rural poverty ratio and the agricultural specialization index. The linear regression
result indicated that proportion of primary industry and ratio of agriculture to animal husbandry
were the dominate factors to poverty ratio. Unfortunately, the agricultural structure results are still
unconvincing due to the lack of forage data. Further study is necessary to investigate forage planting
areas and the agricultural structure adjustment rate.
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