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Abstract
This article uses the distributed collaborative neural network process for analysis. It turns out that if there are dishonest partic-
ipants, they will not get any data. The dishonest participants did not contribute to the training process throughout the training
process, but they could get the training results of others. In order to understand the seasonal dynamics of soil organic carbon
components and mineralization in different altitudes of alpine shrub meadows, the effects of different mountain soil carbon
components on soil organic carbon mineralization were discussed, and the relationship between soil carbon components and soil
physical and chemical properties was analyzed. This plays an important role in the development of dynamic changes of soil
organic carbon in alpine mountain shrub meadows at different altitudes. In this study, a combination of field investigation and
indoor analysis was used. By taking the soil of 3,800 m, 4000 m, and 4200 m semi-shady slope and semi-sun slope as the object
of this research, it explored the different heights, seasons, and indoor cultivation conditions. The characteristics of mountain soil
carbon minerals under the changing conditions of soil organic carbon pool. In this article, we take leisure agriculture and rural
tourism development and management optimization as the research goal of this time, based on the sustainable development
theory of leisure agriculture and rural tourism development. Using literature methods and on-site surveys, the research results of
domestic and foreign scholars are collected, starting from the concept of leisure agriculture and rural tourism, and using the past
experience of domestic and foreign leisure agriculture and leisure rural tourism development to analyze the current domestic and
foreign leisure agriculture and the relationship between rural tourism development.

Keywords Distributed collaboration .Mountain soil . Agricultural tourism .Management optimization

Introduction

In this article, there are participants in the distributed collabo-
rative neural network who have no data and no effort in each
education process but can get better results in the end. This
article refers to such participants as dishonest participants and
analyzes how participants “hide” themselves during each
training process, which leads to a decrease in the accuracy of
the overall training results (Abraha and Savage 2008). In this
article, a free multi-wheel detection mechanism is provided,

which is composed of multiple detection methods and optimal
value attenuation training (Aladenola and Madramootoo
2014). Mountain soil organic carbon minerals are an impor-
tant underground ecosystem, which is affected by many fac-
tors, such as climate, plants, environment, and man-made
(Almorox et al. 2011). It is related to the nutrient emission
and storage of the soil and plays an important role in the global
carbon cycle. It is also a key link between the mountain soil
storage and the earth’s ecosystem (Almorox et al. 2013).
Moreover, environmental factors, soil biological activity, en-
zyme activity, and physical and chemical properties determine
the speed and efficiency of mineralization (Alsamamra 2019).
These environmental factors are mainly adjusted by altitude
and topography, thus forming an ecosystem with different
altitudes (Al-Shamisi et al. 2013). In this study, a combination
of field investigation and laboratory analysis was used to ex-
plore the characteristics of soil carbonminerals under different
heights, seasons, indoor cultivation conditions and soil organ-
ic carbon pool changes by taking 3800m, 4000m, 4200m semi

Responsible Editor: Hoshang Kolivand

This article is part of the Topical Collection on Smart agriculture and
geo-informatics.

* Zhanhui Liu
Sgh21893@163.com

1 School of Economics and Management, Huzhou University,
Zhejiang 313000 Huzhou, China

https://doi.org/10.1007/s12517-021-07734-8

/ Published online: 21 July 2021

Arabian Journal of Geosciences (2021) 14: 1447

RETRACTED A
RTIC

LE

http://crossmark.crossref.org/dialog/?doi=10.1007/s12517-021-07734-8&domain=pdf
mailto:Sgh21893@163.com


shady and semi sunny slopes as research objectives (Anis et al.
2019).

This article proposes the research and development of an
agricultural cultural tourism management platform for the
Internet + agricultural tourism management optimization.
This platform aims to integrate agricultural tourism resources
in various places (Annandale et al. 2002). At the same time,
personalized technology can be applied to the development
and design of the platform. Consumer preferences and needs
push related information. Realize online browsing of agricul-
tural cultural tourism information, scientific agricultural cul-
tural knowledge, booking farmhouse accommodation, plant-
ing, picking, and other activities, as well as services that can
purchase agricultural products (Antonopoulos et al. 2019). At
the same time, personalized recommendation technology is
suitable for this platform, recommending information about
user preferences and specific needs to improve user experi-
ence and further promote the win-win results of agriculture
and tourism markets (Ayodele et al. 2016). This article focus-
es on planning development, professional construction level,
and management of leisure agriculture, and rural tourism is-
sues proposed corresponding measures and established Logit
model to further verify leisure agriculture and rural tourism
consumption and its influencing factors (Bailek et al. 2020).

Materials and methods

Mountain soil collection method

The topography and topography of the study area are differ-
ent, and the altitude, vegetation, slope, and side are fully con-
sidered, and the height difference is divided into 4200 m
(4240–4290 m), 4000 m (3970–4010 m), and 3800 m
(3800–3850 m), and each slanting direction is divided into
two slanting directions, namely, the shadow slope and the
translucent slope. At the same time, a research plot is set up
(Bakhashwain 2016). The basic conditions of each plot are
listed in Table 1.

The basic situation of the sample plot is shown in Fig. 1.
Sampling is in August 2019 (summer), November 2019

(fall), and April 2020 (spring). On Zheduo Mountain, a total
of six large plots are set up along three heights and two slopes.
A total of 18 standard plots of 20 × 20 m are formed, and
sampling points are placed in an “S” pattern on each plot.
According to the level of soil development, sample the
leaching layer (approximately 0–25 cm) and the sedimentary
layer (25–45 cm), and mix 3 replicate samples at a time even-
ly. For a fresh soil sample, use the soil sample to manually
pick out the roots and impurities and pull it into two parts, pass
it through a 2-mm sieve, and then place it at a temperature of 5
°C. Store fresh samples in an incubator and then return them to

the laboratory to immediately measure soil carbon salinity,
microbial biomass carbon, and available organic carbon.

Mountain soil measurement and calculation method

Cultivation of soil carbon mineralization

The indoor isothermal culture-lye absorption method was used
to determine the accumulation of minerals and the reduction
rate of soil organic carbon. For each sample in a 450-ml large
white bottle, put 45 g of fresh soil into a small beaker contain-
ing 10 ml of 0.2 mol/L NaOH solution, seal it with a laboratory
sealing film, and incubate at a constant temperature (Bakirci
and Kirtiloglu 2018), in an incubator at 20 °C. At the same
time, two culture flasks without soil samples were placed in
the incubator as a control group, cultured for 40 days, and then
repeated 3 times for each soil sample. Remove the alkaline
solution in small beakers on days 1, 5, 15, 22, 27, 36, and 40,
and then add 1 mol/L BaCl2 solution and 2 drops of phenol-
phthalein indicator to the alkaline solution. Record the amount
of HCl used in the L HCl solution until the red color of the 1
mol/L BaCl2 solution, and 2 drops of phenolphthalein indicator
disappear. The test result is calculated based on the amount of
HCl released from the soil of CO2-C.

Use dynamic equations to fit the dynamics of soil organic
carbon mineralization:

Cm ¼ C0 1−e−kt
� �þ C1 ð1Þ

Cm is the cumulative amount of organic carbon minerali-
zation at time t, C0 is the potential mineralizable organic car-
bon content, C1 is the mineralizable organic carbon content,
and k is the organic carbon mineralization rate constant.

Determination of basic soil properties and activated carbon
components

For soil microbial biomass carbon, using the chloroform fu-
migation K2SO4 extraction method, put 95 ml of a fresh soil
sample equivalent to 5 g of dry soil (2 mm sieve) into a small
white bottle, and then put the small white bottle into vacuum
drying in the box. At the same time, put 3 beakers containing
ethanol-free chloroform into an appropriate amount of silica
sand to prevent the waterfall from boiling, and then put them
into a beaker of dilute NaOH solution and a small beaker of
distilled water for fumigation for 24 h (Biazar et al. 2020). At
the same time, the same soil weight was weighed as a control
group. Extract with 0.5 mol/L K2SO4 50 ml, shake for 30
min, filter with filter paper, filter with 0.45 μm microporous
membrane, dilute 10 times, and dilute with a total organic
carbon analyzer (Mulit N/C 2100, Germany) to detect organic
carbon content. Then, use the following formula to calculate
the microbial biomass carbon content:
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MBC ¼ EC=0:45 ð2Þ

In the formula, MBC is the microbial biomass carbon con-
tent (mg/kg), and EC is the difference (mg/kg) between the
measured organic carbon of the fumigated sample and the
unfumigated sample extract.

Design of distributed mobile agent cooperative
positioning model

Distributed mobile agent cooperative positioning model

The configuration of the distributed mobile agent model is
shown in Fig. 2. A ∈ N is defined as the set of all reference
nodes and mobile agent nodes, where (a ' , a, k) ∈A represents
the reference node. The agent node and any node in the net-
work (Bouchouicha et al. 2019). A group of communication
and measurement topology nodes to and from the network
agent node a at time t represents Ca, Ma, and t, respectively,
and the adjacent communication nodes kεCa, t, Ca, and t are a
subset of A. Ca, t ⊆A\(a) represents the adjacent measurement
node k∈Ma, t, and Ma; t is Ma; t ⊆ A \(a) is a subset of A.

Based on the assumption of Bayesian inference, the com-
bined PDF independent decomposition of all agent node state
variables is represented by Eq. (3).

f x1:T jy1:Tð Þ∝∏a∈A f xa;0
� �

∏T
t¼1 ∏a∈A f xa;tjxa;t−1

� �
∏k∈Ma;t

f ya;k;tjxa;t; xk;t
� �h i

ð3Þ

Heji wireless network cooperative positioning

Scholars such as Wymeersch proposed a multi-product wire-
less network algorithm (SPAWN) suitable for distributed co-
ordinated positioning. The algorithm uses a graphical model
of time and space independent factors to represent the joint

posterior PDF factorization of all variable nodes and system-
atically solves the network cooperative positioning problem
through the location edge posterior density distribution of
multiple nodes (Bristow and Campbell 1984). The factor
graph model realizes the confidence transmission and calcu-
lates and updates the strategy to obtain the confidence of the
position variable of each node and approximate the edge pos-
terior probability density distribution (Cao et al. 2017).
SPAWN is a completely distributed algorithm. If neighboring
nodes send confidence, it allows each agent node to obtain its
own location update. Therefore, this algorithm is very suitable
for WSN to adjust and position (Chen et al. 2011). Next, we
will introduce the SPAWN co-location algorithm, which is
mainly based on the factor graph confidence transmission
strategy and non-parametric confidence transmission.
Figure 3 shows the factor graph confidence transfer model
(Chen et al. 2004).

Factor graph confidence transfer strategy

Map all nodes on the network to variable nodes. We can
obtain the joint posterior PDF of all variable nodes in
Bayesian inference of = x, a ∈ A, t ∈ {1,2,...,T} expressed as
Eq. (4).

f x1:T jy1:Tð Þ∝∏a∈A f xa;0
� �

∏T
t¼1∏a∈A f xa;tjxa;t−1

� �
∏k∈Ma

f ya;k≠jxa;t; xk;t
� �

ð4Þ

The factor graph runs the confidence transfer algorithm
and uses the distribution method to calculate the confi-
dence of the edge posterior agent node xa, t. At time t,
the number of message iterations of the cyclic factor
graph is n∈(1,...,N), and formula (5) calculates the confi-
dence of the agent node.

b nð Þ xa;t
� �

∝φ f a→a xa;t
� �

∏k∈Ma;t
m nð Þ

k→a xa;t
� � ð5Þ

Table 1 Basic situation of the sample plot

Sample
number

Altitude
(m)

Aspect Soil type Main vegetation

1 4200 NE62° Alpine meadow soil Grassland Rhododendron, Rhododendron cryptica, Potentilla, Stachys serrata,
Purple tea

2 4200 SW234° Alpine meadow soil Grassland Rhododendron, Potentilla, Stachys serrata

3 4000 NE59° Alpine meadow soil Rhododendron, Pittosporum, golden dew plum, small pulp, curly ears, grass berry,
Polygonum longiflorum

4 4000 SW239° Alpine meadow soil Rhododendron, Potentilla, golden lotus, Polygonum longiflorum

5 3800 NE64° Alpine meadow soil
(bleached ash)

Rhododendron, alpine cypress, spruce, fir, small industry, alpine rose

6 3800 SW241° Alpine meadow soil Alpine cypress, Rhododendron, Xiaolian, Potentilla, Wolf Poison
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Send the prediction message to the factor node fa and then
pass it to the variable node xa, t, and then pass the state tran-
sition probability function and the confidence level of time t-1
b^((n)) (x(a,t-1)). Calculate forecast messages.

φ f a→a xa;t
� � ¼ ∫ f xa;tjxa;t−1

� �
b nð Þ xa;t−1

� �
dxa;t−1 ð6Þ

The measurement message m(k → a)^((n)) (x(a,t)) is sent
from the nodes fa, k, and t to the variable nodes xa, t calculated
by Eq. (7).

m nð Þ
k→a xa;t

� � ¼ ∫ f ya;k;jxa;t; xk;t
� �

b n−1ð Þ xk;t
� �

dxk;t ð7Þ

Data analysis

The research is mainly done in Excel 2010, SPSS20.0,
SigmaPlot 12.5 data software. One-way ANVOA is used for
analysis of variance and Pearson correlation analysis. Both the

Fig. 1 Basic situation of plot
setting
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soil organic carbonmineralization process and equation fitting
were performed with the SigmaPlot 12.5 software.

Results

Seasonal variation of soil carbon components at
different altitudes on mountain semi-shady slopes

Seasonal changes in soil organic carbon

Soil organic carbon is an indispensable part of soil, and it
plays an important role in regulating soil characteristics, pro-
viding crop nutrients and improving soil structure. It can be
seen from Fig. 4 that the soil organic carbon content of differ-
ent soil layers on the semi-shady slope fluctuates with the
seasons, and there is little seasonal difference, and the soil
organic carbon content is relatively stable and is basically
not affected by the season. The seasonal change of soil organic
carbon in the leaching layer is autumn>spring>summer, while
the seasonal change of soil organic carbon in the sedimentary

layer is autumn>summer>spring. During this period, a large
amount of litter may fall and decompose in autumn, thereby
increasing total organic carbon content.

Seasonal changes in soil microbial biomass carbon

Soil microbial biomass carbon only accounts for a small part
of soil organic carbon, but it can quickly respond to changes in
soil ecological mechanisms and environmental pressures
(Chen et al. 2019). In Fig. 5, the summer soil microbial bio-
mass carbon showed the highest seasonal variation trend, and
it can be seen that the seasonal difference is significant (P <
0.05). The soil microbial biomass in the leaching layer in
summerwas 538.23mg/kg, 513.64mg/kg, and 349.62mg/kg,
which were 1.72, 1.84, and 1.32 times that in autumn and
1.13, 1.91, and 2.25 times that in spring. The soil microbial
biomass of the sedimentary layer in summer was 202.87
mg/kg, 162.34 mg/kg, and 245.93 mg/kg, which were 1.82,
1.96, and 2.01 times of those in autumn and 2.2, 3.12, and
1.53 times of those in spring.

Fig. 2 Distributed mobile agent
cooperative positioning model

Fig. 3 Confidence transfer model
of factor graph
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The soil microbial biomass carbon content of the leaching
layer is 155.63 ~ 536.32 mg/kg; the sedimentary layer soil
microbial biomass carbon content is 52.84 ~ 247.92 mg/kg;
the upper soil microbial biomass carbon content is much
higher than the lower soil layer (P < 0.05). The soil microbial
biomass carbon of the leaching layer decreases with the de-
crease of altitude in each season; the soil microbial carbon
content of the sedimentary layer first decreases and then in-
creases with the decrease of altitude, both of which reach
3750. This is consistent with the high changes in soil organic
carbon.

Seasonal changes of soil soluble organic carbon

It can be seen from Fig. 6 that the difference in dissolved
organic carbon in the soil between the same height, the same
soil layer, and other seasons is not large. From the same sea-
son, the same soil layer, and other heights, the difference in
soil dissolved organic carbon indicates that the dissolved

organic carbon in shrub soil at high altitude is not obvious.
The carbon content is less susceptible to seasonal heights.
Other highly soluble organic carbon in soil usually shows a
higher seasonal trend in spring. The effective organic carbon
content of the leached layer soil is 311.63 ~ 452.63 mg/kg,
and the effective organic carbon content of the sedimentary
layer soil is 256.36 ~ 368.65 mg/kg. The soluble organic car-
bon content of the leached layer soil is higher than that of the
sedimentary layer, and the difference is not significant. The
availability of soil in each leaching season decreases with the
decrease of altitude, which is consistent with the change of
soil microbial biomass carbon. However, the content of water-
soluble organic carbon in sedimentary soil did not show a
consistent trend of changing with the seasons.

Seasonal changes in soil easily oxidized organic carbon

Carbon makes the soil easy to oxidize. It is not only an im-
portant energy and nutrient for soil microbial activities, but

Fig. 4 Seasonal changes of soil organic carbon at different altitudes on semi-shady slopes

Fig. 5 Seasonal changes of soil microbial biomass carbon at different altitudes on semi-shady slopes
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also a potential source of soil nutrients. In Fig. 7, you can see
the easily oxidizable organic carbon in the soil at three heights
(leaching layer and sedimentary layer). They were 9.77 to
14.16 g/kg, 6.97 to 11.9 g/kg, and 4.02 to 7.98 g/kg, which
were the highest value this summer and the lowest value in
spring after autumn. Except for the 3800 m podzol soil in
spring and autumn, the content of easily oxidizable organic
carbon in soil at all altitudes and seasons usually shows that
the vertical tendency of the leachate layer is higher than that of
the sedimentary layer. The degree of oxidation of organic
carbon in the same soil layer in the same season varies with
altitude. The leaching layer is 3800 m > 4000 m > 4200 m in
summer and 4000 m > 4200 m > 3800 m in autumn and
spring. Sedimentary layers are different in seasons; all are
3800 m > 4200 m > 4000 m.

Seasonal changes in the ratio of soil activated carbon to total
organic carbon

Comparedwith soil activated carbon, the ratio of soil activated
carbon to total organic carbon can better reflect the influence

of vegetation on soil carbon behavior and the status of soil
active organic carbon pool. The higher the ratio of active or-
ganic carbon in total soil carbon, the higher the activity of soil
carbon and the worse the stability. Table 2 shows that the ratio
of soil activated carbon to total organic carbon does not show
consistent seasonal changes in altitude. The ratio of soil mi-
crobial biomass carbon to total organic carbon in the leached
layer and sedimentary layer in the same season is generally
4200 m > 4000 m > 3800 m, with little difference in altitude,
but the leached layer is significantly higher than the sedimen-
tary layer in the same season (P < 0.05). Each altitude shows
summer>autumn>spring, and all altitudes usually show a
trend of seasonal changes. In the leaching layer of 4200 m
and the sedimentary layer of 3800 m, in addition to
summer>spring>, summer is also significantly higher than
spring and autumn (P < 0.05), and there is little difference
between spring and autumn. This indicates that the carbon
activity of summer soil in high mountains is higher than that
in spring and autumn. This is due to the high summer temper-
atures in high mountains, which may lead to increased soil
microbial activity.

Fig. 6 Seasonal changes of soil soluble carbon at different altitudes on semi-shady slopes

Fig. 7 Seasonal changes in soil easily oxidizable organic carbon at different altitudes on semi-shady slopes
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Seasonal changes in soil cumulative mineralization

As shown in Fig. 8, the cumulative mineralization of soil
altitude in summer shows the highest seasonal fluctuation
trend. The temperature and humidity in summer become
higher, and plants enter the growth period. Plant photosynthe-
sis and metabolism speed up and increase the production of

root exudates. The content of soil microbial activated carbon
was significantly higher than the accumulated mineralized
sediments of leaching layer soil (P < 0.05). The accumulation
of soil minerals in the leaching layer at each altitude generally
increases with the decrease in altitude (3800 m > 4000 m >
4200 m), and there are considerable differences between alti-
tudes (P < 0.05). The accumulated mineralization of

Table 2 The ratio of soil active organic carbon to total organic carbon

Altitude (m) Soil layer Season MBC/TOC (%) DOC/TOC (%) ROC/TOC (%) ROC/(TOC-ROC) (%)

4200 Leaching layer Summer 0.95Aa 0.75Aa 25.68Cb 34.55Ab

Autumn 0.48Ba 0.69Aa 20.16Aa 25.25Ba

Spring 0.78Ca 0.73Ab 10.56Ba 11.81Ca

Deposited layer Summer 0.53Ba 0.9Bb 25.15Cb 33.6Ab

Autumn 0.25Da 0.74Aa 23.09Aa 30.03Aa

Spring 0.24Da 0.10Bb 11.55Bb 13.06Cb

4000 Leaching layer Summer 0.95Aa 0.69Aa 28.3Cb 39.46Ab

Autumn 0.46Ba 0.64Aa 24.61Aa 32.64Ab

Spring 0.46Bb 0.79Ab 14.79Ba 17.36Ca

Deposited layer Summer 0.54Ba 1.2Ca 32.22Da 47.54Da

Autumn 0.23Da 0.77Aa 18.97Bb 23.42Bb

Spring 0.19Db 1.35Ca 18.07Ba 22.06Ba

3800 Leaching layer Summer 0.69Cb 0.62Aa 34.14Da 51.83Da

Autumn 0.52Ba 0.64Aa 21.33Aa 26.96Ba

Spring 0 44Bb l.01Ba 15.39Ba 18.19Ca

Deposited layer Summer 0.42Ba 0.53Dc 24.04Ab 31.65Ab

Autumn 0.21Da 0.51Db 19.57Bb 24.34Bb

Spring 0.33Da 0.52Dc 15.98Ba 19.02Cb

Fig. 8 Seasonal changes of soil cumulative mineralization at different altitudes on semi-shady slopes

1447    Page 8 of 19 Arab J Geosci (2021) 14: 1447

RETRACTED A
RTIC

LE



sedimentary soils tends to decrease but increases at lower
heights. That is, 3800 m > 4200 m > 4000 m. The accumula-
tion of seasonal soil mineralization depends on altitude and
soil layer. Except for the spring leaching layer, in the soil layer
of the same season, the cumulative salinity of 3800 m was
significantly higher than other altitudes (P < 0.05).

The first-order dynamic equation is used to match the three
seasons of the soil accumulation carbon mineralization pro-
cess to obtain the potential mineralizable organic carbon in the
soil, the soil mineralizable organic carbon, and the minerali-
zation rate constant. It can be seen from Table 3 that the linear
equation of motion is very consistent with the kinetics of or-
ganic carbon mineralization and has reached a very significant
level of correlation (P < 0.01). The seasonal variation of C0 at
each altitude basically matches the seasonal dynamics of soil
accumulation and mineralization at altitude. In the leaching
layer, C0 is usually highest in summer and lowest in autumn
after spring, and the difference is significant (P < 0.05). At
each elevation of the sedimentary layer, the seasonal trend of
CO is inconsistent. It shows that the seasonal changes of soil
carbon mineralization have a greater impact on the surface.
The C0 value of the same soil layer was significantly different
from that of different heights in the same season (P < 0.05),
and both reached the highest in the 3800 m soil. This indicates
that the soil has strong carbon mineralization. The C0/SOC
value can reflect the capacity of soil organic carbon. The
higher the value, the stronger the mineralization capacity of
soil organic carbon and the smaller the capacity of organic
carbon. The C0/SOC value of the leaching layer is 0.75 to

3.32, and the C0/SOC value of the vapor deposition layer is
0.26 to 0.83, both of which are the highest in summer. In the
same season, the other altitudes of the same soil layer have
little difference, but the maximum is at 3800m. The soil layers
of the same height and other seasons usually show the biggest
difference in summer, followed by spring and autumn show
the smallest difference.

From other heights to C1, there is no consistent seasonal
change. The highest in spring is 4200 m and 4000 m, and the
lowest in spring is 3800 m. However, there is usually a rela-
tionship of 3800 m > 4200 m > 4000 m between altitude and
soil layer, and the leached layer C1 is significantly higher than
the sedimentary layer (P < 0.05). The soil mineralization rate
constant (k) of each height is 0.012 to 0.042 in the leaching
layer and 0.023 to 0.055 in the sedimentary layer. This indi-
cates that the change rate of soil carbon varies very little with
the seasons.

Seasonal changes in soil carbon mineralization rate

As shown in Fig. 9, the soil carbon mineralization rates of the
leached layer and sedimentary layer are 33.6 to 45.46 mg/kg/d
and 11.32 to 15.02 mg/kg/d, respectively; in summer, autumn,
and spring, they are 20.36 to 41.63 mg, respectively/kg/d, and
4.36 to 13.65 mg/kg/d; 12.63 to 35.34 mg/kg/d and 6.24 to
11.25 mg/kg/d; and 0.55 to 3.25 mg/kg/d, 3.25 to 8.55 mg/kg/
d, 0.31 to 2.95 mg/kg/d, 2.85 to 6.91 mg/kg/d, and 0.42 to
1.79 mg/kg/d. The soil mineralization rate was highest at the
beginning of farming and gradually decreased with the

Table 3 Fitting parameters of the first-order dynamic equation of soil organic carbon mineralization at different altitudes on semi-shady slopes

Altitude (m) Soil layer Season Ci (mg.kg-i) Co (mg.kg-i) Co/SOC S k R2

4200 Leaching layer Summer 13.61 ± 2.65Aa 953.17 ± 165.21Aa 2.22 0.034 0.999

Autumn 11.03 ± 2.79Aa 324.67 ± 14.26Bb 0.74 0.030 0.999

Spring 25.43 ± 4.99Ba 597.93 ± 11.41Ca 1.02 0.013 0.999

Deposited layer Summer 9.2^£0.72Aa 126.55 ± 6.23Ab 0.82 0.033 0.999

Autumn 3.19 ± 1.94Ba 79.78 ± 2.99Bb 0.28 0.055 0.998

Spring 11.06 ± 1.41Aa 84.66 ± 7.22Bb 0.30 0.028 0.998

4000 Leaching layer Summer 8.87 ± 3.33Ab 686.99 ± 15.2Ab 2.63 0.041 0.999

Autumn 17.79 ± 4.2Bb 406.4 ± 40.38Bb 0.66 0.033 0.997

Spring 21.82 ± 4.45Ca 674.7 l ± 39.79Aa 1.16 0.021 0.999

Deposited layer Summer 5.62 ± 0.84Ab 72.92 ± 2.17Ac 0.64 0.045 0.999

Autumn 9.46 ± 1.69Bb 62.69 ± 4.22Ab 0.25 0.043 0.997

Spring 9.46 ± 0.52Ba 56.71 ± 2.87Ac 0.43 0.025 0.999

3800 Leaching layer Summer 16.23 ± 5.89Aa 1010.25 ± 27.05Aa 2.86 0.030 0.999

Autumn 22.64 ± 8.26Bc 883.35 ± 48.58Ba 3.12 0.031 0.999

Spring 9.01 ± 1.01Cb 328.92 ± 27.7Cb 0.81 0.015 0.999

Deposited layer Summer 8.25 ± 5.31Aa 224.26 ± 14.05Aa 0.85 0.02 0.997

Autumn 11.74 ± 6.78Bb 246.94 ± 31.38Aa 0.68 0.035 0.993

Spring 2.16 ± 0.54Ca 178.3^£4.82Ba 0.41 0.022 0.999
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extension of the farming time, while the weight loss rate de-
clined the most in the first 7 days. The first 21 days were
significantly higher than the next 21 days, and so on, the soil
layer showed a consistent downward trend throughout the
season.

Seasonal changes of soil carbon mineralization rate

The degree of soil organic carbon mineralization can be
expressed by photonics, that is, the ratio of the amount of
CO2-C released by soil organic carbon mineralization to the
soil organic carbon content over a period of time. It can be

seen in Fig. 10 that the mineralization rate of soil organic
carbon has a certain difference between the season and the
advanced soil layer. The soil organic carbon mineralization
rate of the leaching layer at other altitudes is generally 3800
m > 4000 m > 4200 m, and the soil organic carbon mineral-
ization rate of the sedimentary layer is 3800 m > 4200 m >
4000 m. Except for spring, the soil organic carbon minerali-
zation rate of 3800 m in each soil layer was significantly
higher than that of the other two altitudes, and the burden
reduction rate was significantly lower than that of other alti-
tudes (P < 0.05). The reduction rate of soil organic carbon in
the leaching layer is 0.346 to 1.492%, the reduction rate of soil

Fig. 9 Seasonal changes of soil organic carbon mineralization rate at different altitudes on semi-shady slopes

Fig. 10 Seasonal changes of soil organic carbon mineralization rate at different altitudes on a semi-shady slope
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organic carbon in the sedimentary layer is 0.146 to 0.346%,
and the reduction rate of soil organic carbon in the leaching
layer is significantly higher.

Correlation analysis of soil carbon mineralization and soil
physical and chemical properties

Soil carbon mineralization is affected by the physical and
chemical properties of the soil. It can be seen from
Table 4 that the mineralized carbon accumulated in the
soil has a very significant correlation with the soil micro-
bial biomass carbon (P < 0.01) and is easily correlated
with the content of soil moisture, total nitrogen, and or-
ganic carbon oxidized carbon (P < 0.01). The correlation
coefficient is microbe (0.742) > organic carbon (0.55) >
easily oxidizable carbon (0.536) > moisture content
(0.512) > total nitrogen (0.468).

Seasonal changes in soil carbon components at
different altitudes on mountain semi-sun slopes

Seasonal changes in soil organic carbon

It can be seen from Fig. 11 that as the altitude increases, the
soil organic carbon of the leaching layer and the sedimentary
layer has a gradually increasing trend, and the altitude differ-
ence is not large. The fluctuation range of soil organic carbon
in the leaching layer was 47.86 to 62.3 g/kg, and the fluctua-
tion range of soil organic carbon in the sediment layer was
29.9 to 45.04 g/kg, indicating that the content of soil organic
carbon in the leachate was significantly higher than that in the
sediment layer (P < 0.05). In the same season, as the altitude
decreases, the soil organic carbon content in the same soil
layer gradually decreases.

Soil organic carbon varies with altitude and season, but the
difference is not large. The content of soil organic carbon is
relatively stable, and it is not easily affected by factors such as
climate and environment.

Seasonal changes in soil microbial biomass carbon

Soil microbial biomass carbon is affected by environmental
factors such as climate, soil type, vegetation type, and human
activities. There are also certain differences in the amount of
soil microbial biomass on shaded and sunny slopes. Figure 12
shows the soil microbial biomass content on the semi-sun
slope. It can be seen that when the soil microbial biomass
carbon content of the leaching layer is 253.86 ~ 433.85mg/kg,
the soil microbial biomass of the sedimentary layer is 253.82 ~
433.85 mg/kg, and the carbon content is 49.3 ~ 180.76 mg/kg,
indicating that the leaching layer in the soil microbial biomass
carbon content. When the altitude and seasonality are the
same, the leaching layer is significantly higher than the sedi-
mentary layer (P < 0.05).

Seasonal changes of soil soluble organic carbon

It can be seen from Fig. 13 that the available organic carbon
content of the leaching layer is higher than the available or-
ganic carbon content of the deposited layer. In the same sea-
son, the soluble organic carbon in the same soil layer showed a
gradual increase with the decrease in altitude, and there was
little difference from the altitude of the soil layer.

Seasonal changes in soil easily oxidizable organic carbon

Soil easily oxidizable organic carbon is an important part of
soil organic carbon and the fastest conversion part of soil
organic carbon. It can reflect small changes in soil before total
soil carbon changes. In Fig. 14, it can be seen that the oxidized
organic carbon content of the leaching layer is significantly
higher than that of the deposition layer, and the oxidized or-
ganic carbon content of the leaching layer is about 1.26 to 3.18
times that of the deposition layer. In the same season, the
easily oxidized organic carbon in the leaching layer showed
a high change trend of 4000m > 4200m > 3800m, which was
consistent with the change trend of soil microbial biomass,

Table 4 Correlation analysis between soil carbon mineralization and various physical and chemical indicators

Soil physical and chemical index pH Moisture
content

Total nitrogen Organic
carbon

Microbial biomass carbon Soluble
carbon

Easily
oxidizable
carbon

Moisture content 0.194 1

Total nitrogen − 0.251 − 0.794** 1

Organic carbon − 0.291 − 0.679** 0.715** 1

Microbial biomass carbon − 0.387 − 0.435 0.579* 0.645** 1

Soluble carbon − 0.675** − 0.503* 0.719** 0.358 0.517* 1

Easily oxidizable carbon − 0.026 0.127 0.183 0.598** 0.581* 0.402 1

Cumulative mineralized carbon − 0.298 − 0.514* 0.486* 0.56* 0.743** 0.442 0.538*
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while the sedimentary layer did not show a seasonal change
trend. There is no significant difference between altitudes.

Seasonal changes in the ratio of soil activated carbon to total
organic carbon

It can be seen from Table 5 that the ratio of soil organic
carbon (MBC/TOC) in the soil microbial biomass carbon
of the leaching layer is much higher than that of the sed-
imentary layer (P < 0.05), and the upper soil is about 1.36
to 3.42 times that of the lower layer. In the same season,
the ratio of soil microbial biomass carbon to organic car-
bon in the leaching layer and sedimentary layer has an
altitude trend of 4000 m > 3800 m > 4200 m, and 4000
m is significantly higher than the other two altitudes (P <
0.05). There is not much difference in elevation between
4200 and 3800 m. The proportion of organic carbon in
soil microbial biomass carbon at the same height and the

same soil layer showed the greatest seasonal trend in au-
tumn, which was significantly higher than that in summer
and spring (P < 0.05). The difference between summer
and spring was negligible, and the trend of microbial bio-
mass changes with the seasons is consistent.

Seasonal changes in soil cumulative mineralization

Soil organic carbon mineralization is a process in which
microbial activities decompose soil organic carbon and
release carbon dioxide. The intensity of soil organic car-
bon mineralization mainly depends on the quality of soil
organic carbon as shown in Fig. 15.

In Table 6, we can see that the two fitting R2s of the
first-order dynamic equation are both greater than or equal
to 0.99, which indicates that the first-order dynamic equa-
tion is very suitable for the carbon mineralization process
accumulated in the soil. Soil mineralizable carbon (C1)

Fig. 11 Seasonal changes in soil organic carbon at different altitudes on the semi-sun slope

Fig. 12 Seasonal changes of soil microbial biomass carbon at different altitudes on the semi-sun slope
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indicates that the leached layer is significantly higher than
the sedimentary layer (P < 0.05). The change of C1 height
in the seasonal leaching layer and sedimentary layer is
almost the same as the change trend of the mineralized
carbon accumulated in the soil. At the same altitude of the
soil layer, C1 is highest in summer and then lowest in
spring and autumn, which is very consistent with the sea-
sonal variation trend of mineral carbon accumulated in the
soil.

Seasonal changes in soil carbon mineralization rate

In Fig. 16, it can be seen that the soil organic carbon
mineralization rate on the semi-sun slope is consistent
with the performance on the semi-shady slope and shows
a gradual decrease trend with the passage of the two cul-
tivation times. The percentage in the first 21 days was
significantly lower than the percentage in the following

21 days, and the soil organic carbon mineralization rate
was the highest in the first 7 days, and the soil in the first
21 days contained higher active organic carbon. And it
has a strong soil mineralization effect; the active organic
carbon content in the soil gradually decreases with time,
and the soil organic carbon mineralization rate also grad-
ually decreases. The soil carbon mineralization rate of the
leaching layer was significantly higher than that of the
sedimentary layer (P < 0.05). The mineralization rate of
soil organic carbon in the same soil layer in the same
season will not change at a constant height.

Seasonal changes in soil carbon mineralization rate

The soil organic carbon mineralization rate indicates the
percentage of CO2-C released from the soil organic carbon
mineralization over a period of time. The soil carbon min-
eralization rate of the leaching layer was significantly

Fig. 13 Seasonal variation of soil soluble organic carbon at different altitudes on the semi-sun slope

Fig. 14 Seasonal changes in soil easily oxidizable organic carbon at different altitudes on the semi-sun slope
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higher than that of the sedimentary layer (P < 0.05). In
summer and autumn, the soil carbon mineralization rate
of the leaching layer is 1.17% and 0.62% at 4000 m in

summer and autumn, 0.8% at 4200 m in spring, 0.32% in
summer, and 0.32% in autumn. The maximum is 0.17%.
The results show that with the change of seasons, the

Table 5 The ratio of soil active
organic carbon to total organic
carbon

Altitude
(m)

Soil layer Season MBC/TOC
(%)

DOC/TOC
(%)

ROC/TOC
(%)

ROC/(TOC-ROC)
(%)

4200 Leaching
layer

Summer 0.49Ab 0.63Aa 33.02Aa 49.31Aa

Autumn 0.54Ca 0.51Ba 21.17Ba 26.86Bb

Spring 0.48Ab 0.68Aa 15.32Ca 18.09Ca

Deposited
layer

Summer 0.23Aa 0.89Aa 39.75Aa 65.98Aa

Autumn 0.34Bb 0.53Ba 19.47Bb 24.18Ba

Spring 0.14Ca 0.91Aa 17.02Ba 20.53Ba

4000 Leaching
layer

Summer 0.69Ba 0.74Ab 39.23Aa 64.55Db

Autumn 0.74Bb 0.63Bb 27.35Ba 37.65Ea

Spring 0.72Ba 0.88Cb 20.42Bb 25.66Bb

Deposited
layer

Summer 0.38Ab 1.08Ab 33.93Aa 51.36Ab

Autumn 0.43Da 0.66Bb 23.01Ba 29.89Ba

Spring 0.29Ab 1.07Ab 12.01Cb 13.64Cb

3800 Leaching
layer

Summer 0.52Ab 0.81Ac 31.47Aa 45.93Aa

Autumn 0.58Ca 0.71Bc 18.31Cb 22.41Bb

Spring 0.56Cc 1.04Cc 17.36Ca 41.01Bb

Deposited
layer

Summer 0.36Bb 1.31Ac 39.55Aa 65.24Aa

Autumn 0.42Da 1.09Bc 18.39Bb 22.53Ba

Spring 0.24Ab 1.43Ac 13.02Cb 14.96Cb

Fig. 15 The process of accumulating carbon mineralization in the soil at different altitudes on the semi-sun slope

1447    Page 14 of 19 Arab J Geosci (2021) 14: 1447

RETRACTED A
RTIC

LE



elevation change trends of the upper and lower floors are
inconsistent. However, the upper and lower soil layers
show the greatest seasonal variation trend in summer and
the lowest seasonal variation trend in spring and autumn.

Figure 17 shows the soil carbon mineralization rate at other
heights.

It can be seen from Table 7 that the mineralization of soil
organic carbon is affected by a combination of many factors.

Table 6 Fitting parameters of first-order dynamic equation for soil organic carbon mineralization at different altitudes on semi-shady slopes

Altitude (m) Soil layer Season C1 (kg-1) Co (mg kg1) Co/SOC (%) k R2

4200 Leaching layer Summer 20.07 ± 3.87Aa 590.41 ± 14.9Aa 1.087 0.034 0.999

Autumn 9.86 ± 4.09Ba 315.22 ± 24.39Ba 0.501 0.035 0.998

Spring 19.97 ± 1.25Aa 588.01 ± 37.95Aa 1.013 0.013 1.000

Deposited layer Summer 5.05 ± 0.69Aa 52.98 ± 1.68Aa 0.143 0.423 0.999

Autumn 3.36 ± 1.58Ba 51.83 ± 2.34Aa 0.115 0.563 0.997

Spring 6.09 ± 1.27Aa 107.44 ± 11.25Ba 0.311 0.023 0.999

Leaching layer Summer 24.84 ± 7.17Ab 706.85 ± 38.35Ab 1.387 0.040 0.998

4000 Autumn 21.24 ± 7.83Ab 420.63 ± 39.33Bb 0.719 0.040 0.995

Spring 25.42 ± 3.62Ab 605.72 ± 33.92Cb 1.272 0.022 0.999

Deposited layer Summer 5.63 ± 1.73Aa 109.13 ± 3.53Ab 0.337 0.046 0.997

Autumn 3.78 ± 2.92Ab 69.14 ± 3.34Bb 0.164 0.073 0.996

Spring 4.39 ± 1.88Bb 81.22 ± 11.52Cb 0.249 0.027 0.997

3800 Leaching layer Summer 20.02 ± 5.52Aa 644.26 ± 40.48Ac 1.317 0.038 0.998

Autumn 8.81 ± 4.46Ba 224.16 ± 8.7Bc 0.430 0.048 0.998

Spring 10.89 ± 3.36Bc 601.19 ± 94.49Ab 1.056 0.013 0.999

Deposited layer Summer 2.51 ± 1.23Ab 71.96 ± 2.14Ac 0.186 0.051 0.999

Autumn 1.13 ± 1.16Ba 63.14 ± 2.32Bb 0.162 0.081 0.997

Spring 1.88 ± 1.54Bc 69.7 ± 8.64Bb 0.237 0.028 0.997

Fig. 16 Soil carbon mineralization rate at different altitudes on the semi-sun slope
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Discussion

Analysis of mountain soil characteristics based on
distributed cooperation

Seasonal changes in soil carbon components at different
altitudes

Differences in natural geographic environment will have a
significant impact on climate, soil, and vegetation. Due to
differences in climate, vegetation, and soil characteristics,
the response of soil microorganisms is also different,
which in turn leads to differences in the ecological envi-
ronment. For example, differences in light, temperature,
humidity, etc., lead to an increase or decrease in the num-
ber of microorganisms. This study showed that, at all
altitudes in the leaching layer, the seasonal soil organic
carbon content was significantly higher than the organic
carbon content in the sedimentary layer (P < 0.05). The
corrosive acid structure of chemical soil has low conden-
sation, high dissociation, and strong hydrophilicity, which
greatly improves the ignition and leaching ability of iron

and aluminum plasma. As a result, organic carbon prod-
ucts are leached downward. This is also in line with the
characteristics of the soil. The main surface calcium and
root leachate are the main sources of soil active organic
carbon produced by microbial degradation, because the
main surface calcium provides the soil with the main
source of organic carbon, high nutrient and water condi-
tions, etc. The root death and degradation of many plants
provide a rich source of carbon for the soil, and the rota-
tion of organic matter into the soil through the rotation of
fine roots is the cause of soil subsidence. The distribution
characteristics of plant roots directly affect the vertical
distribution of soil organic carbon.

Seasonal changes in soil carbon mineralization at different
altitudes

In this study, the accumulation and mineralization of soil
on the sunny and sunny slopes of all altitudes in summer
showed the highest seasonal variation trend, which is
also very consistent with the changes in soil activated
carbon composition. It can be seen that the amount of

Fig. 17 Soil carbon mineralization rate at different altitudes on the semi-sun slope

Table 7 Correlation analysis between soil carbon mineralization and various physical and chemical indicators

Soil physical and chemical index pH Moisture content Total nitrogen Organic
carbon

Microbial biomass carbon Soluble
carbon

Easily
oxidizable carbon

Moisture content 0.678** 1

Total nitrogen − 0.381 − 0.337 1

Organic carbon − 0.352 − 0.38 0.833** 1

Microbial biomass carbon − 0.448 − 0.539* 0.812** 0.911** 1

Soluble carbon − 0.68** − 0.595* 0.097 0.541* 0.583* 1

Easily oxidizable carbon − 0.034 − 0.276 0.199 0.511* 0.557* 0.417 1

Cumulative mineralized carbon − 0.632** − 0.632** 0.543* 0.736** 0.766** 0.339 0.645*
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carbon mineralization in the soil in the alpine region in
summer is very high, and the accumulation of minerali-
zation in the podzed soil is very high. In summer, the
temperature and humidity are high, the plants enter the
growth period, the photosynthesis and budding metabo-
lism rate of the plants increase, the root exudates are
more, the soil microbial activated carbon content is large,
and the shade slope soil vegetation is more abundant
than the sun slope. Kane (Kane) Li Junjian et al.’s point
of view is that low-altitude soils have higher respiration
due to the increase in temperature, which means that as
the altitude increases, the mineralization of organic car-
bon gradually weakens. The conclusion is that an in-
crease in altitude will significantly increase the accumu-
lation of carbon mineralization in the soil and the rate of
carbon mineralization. The impact of altitude on soil car-
bon mineralization is not the same in all regions, and the
impact on soil carbon mineralization has become more
complex. Generally, as the altitude increases, various
factors such as vegetation composition, soil microorgan-
isms, enzymes, etc., will continue to change, many of
which will affect the mineralization of soil carbon, which
is part of the photosynthetic process, which leads to di-
versity. In this study, the cumulative soil mineralization
of the Yin-Yang slope at different heights did not show a
consistent height change trend, which also shows that it
is affected by many mineralization factors.

Correlation between soil carbon mineralization and physical
and chemical properties

Since the various components of soil active organic car-
bon are related to each other as a part of organic matter,
soil carbon mineralization is the deformation and release
of soil organic matter, and it is one of the main methods
of plant absorption and utilization. Soil carbon minerali-
zation is affected by soil activated carbon. Studies have
shown that soil organic carbon content as a substrate of
soil organic carbon minerals directly affects the minerali-
zation of soil organic carbon. A similar conclusion was
reached in this study. Regardless of whether the slope is
yin or yang, the cumulative amount of soil carbon miner-
alization is significantly correlated with soil water con-
tent, organic carbon, and activated carbon raw materials
(P < 0.05). Compared with soil organic carbon and acti-
vated carbon components, microbial biomass carbon can
directly affect soil carbon mineralization. This may be due
to the fact that microorganisms are the main participants
and drivers in the process of decomposing organic carbon.
Due to the decomposition of substrates by microorgan-
isms, the carbon content of the microbial biomass is the
main factor affecting soil carbon mineralization.

Functions and types of leisure agriculture and rural
tourism

Functions of leisure agriculture and rural tourism

Ecological and environmental protection functions The
healthy development of leisure agriculture and rural tourism
will help protect the ecological environment. It can not only
develop and further transform agricultural resources into tour-
ism capital through the rational planning of agricultural re-
sources, but also improve the rural environment, which can
improve farmers’ environmental awareness and also can im-
prove the quality of farmers. Improving the environmental
awareness of farmers and tourists will help protect the natural
landscape and improve the quality of the ecological environ-
ment and promote a virtuous cycle of the ecosystem.

Tourism and cultural functions The development of leisure
agriculture and rural tourism provides urban tourists with re-
lated services and activities such as leisure, tourism, health,
and entertainment. Tourists can relax and experience rural
customs through the services and platforms provided. In the
process of developing leisure agriculture and rural tourism, on
the one hand, it relies on the rural and agricultural industrial
culture; on the other hand, it promotes the prosperity and
development of the rural and agricultural industrial culture.

Types of leisure agriculture and rural tourism

According to the characteristics and representative conditions
of the existing natural agricultural resources in the vast rural
areas, as well as the development status of leisure agriculture,
the types of development models of leisure, agriculture, and
rural tourism can be divided as follows.

(1) Type of development based on farmhouse leisure

Leisure agriculture and rural scenic spots adopt special
packaging and design development, featuring the unique eth-
nic resources and unique folk culture of local farmers. The
main types of leisure are the host family reception type, agri-
cultural tourism and entertainment type, folk culture, and oth-
er modes.

(2) Types of development based on tourism in villages and
towns

Some villages focus on rural housing, combining distinc-
tive buildings with new rural layouts, and combining a series
of tourism, leisure agriculture, and rural tourism villages,
thereby developing the countryside. The main types of such
development based on rural and rural tourism are visits to
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ancient towns and old houses, special villages, new rural spe-
cial tourism models, and so on.

(3) Types of development based on pastoral agriculture and
leisure

The development of leisure agriculture and rural tourism
through agricultural production activities and the introduction
of characteristic agricultural products to attract tourists is a
relatively common model. In the development of agriculture,
fishery, and tourism, various tourism projects, such as fishery
tourism and flower viewing tourism various tourism projects
such as ranch tourism, etc., all provide projects with different
needs and unique experiences.

Problems in the development of leisure agriculture
and rural tourism

The development of leisure agriculture and rural tourism
is managed by most individual farmers and rural groups,
lacking foreign learning and interaction. Administrators
are usually not well-educated and lack system manage-
ment and professional knowledge. The overall quality is
poor; service and leisure are limited. The high-quality
development of agriculture and rural tourism has a low
level of application of emerging media technologies and
platforms. Public relations and marketing are not as
good as modern ones, and the income-oriented and
development-oriented ideas are particularly obvious.
Recreational agriculture and rural tourism-related sys-
tems and management are not sound and so on.

Countermeasures and suggestions for the
development of leisure agriculture and rural tourism

Develop according to local conditions and highlight
the advantages of combining agriculture and tourism

In the development of leisure agriculture and rural tourism, we
must not forget the starting point for increasing farmers’ in-
come and improving their quality of life. We must compre-
hensively weigh the advantages and disadvantages according
to the specific conditions of each village.Make the most of the
benefits of the village, reduce management and operating
costs, and explore a path of scientific development that is
healthy, efficient, and ecologically sustainable. The govern-
ment takes the initiative to encourage farmers to participate in
entrepreneurial activities, integrate resources from the tour-
ism, forestry, industrial, commercial, and financial sectors to
clarify responsibilities, strengthen control, and promote the
development of leisure agriculture and rural tourism.

Promote the development of the Internet and inherit national
culture

Rural folk customs are the unique charm of the development
of leisure, agriculture, and rural tourism, but they are facing a
crisis of shrinking ethnic villages, customs, and activities.
When ethnic customs are only left on the stage with beautiful
scenery, they will only show their heritage. In order to main-
tain positive development, it is necessary to explore, revive,
and inherit national customs and culture. While maintaining
interest, it is also necessary to combine the traditional culture
of the past with communication methods.

Conclusion

Soil organic carbon mineralization is an important under-
ground ecological process, which is affected by many factors,
including climate, vegetation, environment, and human fac-
tors, and is related to the release and storage of soil nutrients. It
links the earth’s carbon cycle with underground soil protection
and is an important link with terrestrial ecosystems.
Environmental factors in the process of mineralization, soil
biological activity, enzyme activity, and physical and chemi-
cal properties determine and affect the rate and efficiency of
mineralization. These environmental factors are mainly con-
trolled by altitude and topography, forming certain types of
ecosystems. Studies have shown that as temperature and hu-
midity increase within a certain temperature and humidity
range, the mineralization rate of soil organic carbon increases.
The rate of soil carbon mineralization varies with the type of
soil forest. Soil activated carbon also plays an important role
in the mineralization of soil organic carbon. Microbial bio-
mass carbon and easily oxidizable organic carbon are impor-
tant components of soil activated carbon and are easy to
mineralize.
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