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1. Optimization of Nitrogen Fertilizer Application with Climate-Smart Agriculture in the
North China Plain
SCHRYE: Water,2021-12-03
5. Long-term excessive nitrogen fertilizer input has resulted in several environmental
problems, including an increase in N,O emissions and the aggravation of nitrate leaching;
monitoring nitrogen fertilizer is crucial for maize with high yield. This study aimed to
optimize the amount of nitrogen applied to maize by Climate-Smart Agriculture (CSA) so as
to continuously improve agricultural productivity and reduce or eliminate N,O emissions as
much as possible. Field experiments with a completely randomized design were conducted
to examine the effects of six nitrogen treatments (N application levels of 0, 120, 180, 240,
300, 360 kg-ha™, respectively) on N,O emissions, residual concentration of nitrate and
ammonium nitrogen, maize yield, and nitrogen utilization efficiency in 2018 and 2019. The
results indicated that the residual concentration of nitrate nitrogen (-N) in the two seasons
significantly increased; N,O emissions significantly increased, and the nitrogen fertilizer

agronomic efficiency and partial productivity of maize fell dramatically as the nitrogen
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application rate increased. The maize grain yield rose when the N application amount was
raised (N application amount <300 kg-ha™) but decreased when the N application amount >
300 kg - ha™. An increase in the nitrogen application rate can decrease nitrogen use
efficiency, increase soil =N residual, and N,O emissions. Reasonable nitrogen application can
increase maize yield and reduce N,O emissions and be conducive to improving nitrogen use
efficiency. By considering summer maize yield, nitrogen use efficiency, and farmland
ecological environment, 173.94~178.34 kg N kg - ha? could be utilized as the nitrogen
threshold for summer maize in the North China Plain.
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2. NCs-Delivered Pesticides: A Promising Candidate in Smart Agriculture

SCERJE:  International Journal of Molecular Sciences ,2021-12-02

i . Pesticides have been used extensively in the field of plant protection to maximize
crop yields. However, the long-term, unmanaged application of pesticides has posed severe
challenges such as pesticide resistance, environmental contamination, risk in human health,
soil degradation, and other important global issues. Recently, the combination of
nanotechnology with plant protection strategies has offered new perspectives to mitigate
these global issues, which has promoted a rapid development of NCs-based pesticides.
Unlike certain conventional pesticides that have been applied inefficiently and lacked
targeted control, pesticides delivered by nanocarriers (NCs) have optimized formulations,
controlled release rate, and minimized or site-specific application. They are receiving
increasing attention and are considered as an important part in sustainable and smart
agriculture. This review discussed the limitation of traditional pesticides or conventional
application mode, focused on the sustainable features of NCs-based pesticides such as
improved formulation, enhanced stability under harsh condition, and controlled
release/degradation. The perspectives of NCs-based pesticides and their risk assessment
were also suggested in this view for a better use of NCs-based pesticides to facilitate
sustainable, smart agriculture in the future.
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4. Self-Powered Sensing for Smart Agriculture by Electromagnetic-Triboelectric Hybrid
Generator

SCHRYR:  ACS Nano,2021-11-29

% . The lack of efficient, low-cost, distributed energy collection methods is a vital factor
restricting the application of the Internet of Things (loT) in smart agriculture. This paper
proposes a method based on triboelectric nanogenerator and electromagnetic generator to
realize self-powered loT nodes and self-powered sensors at the same time. An energy
harvesting and sensing device based on electromagnetic-triboelectric hybrid generator
(ES-ETHG) is designed. The peak power of ES-ETHG is 32.4 mW, which can supply power to
loT nodes for a long time with power management circuits. In addition, ES-ETHG can
critically measure wind speed and wind level within the range of 315 m/s, and accurately
detect wind direction within 2 s. Furthermore, the self-powered distributed weather sensing
system based on ES-ETHG is developed to realize the remote collection of wind speed, wind
direction, temperature, and humidity. This work proposes a solution for developing
self-powered loT and sensor in the field of smart agriculture.
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5. Real- Time Weather Monitoring and loT- Based Palmtop Device for Smart Agriculture
HRJE: SN Computer Science,2021-11-27

5 EL. At present, the agriculture sector is moving towards smart agriculture for the proper
crop and land management such as minimizing the use of irrigation water and the
temperature in a greenhouse among many others. In agricultural fields, either outdoor or
indoor, monitoring real-time weather is an important tool. A novel, handheld palmtop
weather station that can measure ambient environmental parameters such as air
temperature, humidity, barometric pressure, dew point, soil moisture level, and carbon
monoxide in the atmosphere with high precision was developed and discussed in this paper.
The device comprises an ATMEGA 2560 Microcontroller, a sensor panel, a power unit with
rechargeable and removable batteries, an LCD display, and local and cloud storage with a
customized web portal. An ergonomic cover was also designed for the device with a
micro-USB charging port and a common port to connect external modular sensors such as a
soil moisture sensor. As the device is an loT-enabled device, the user can upload real-time
data into a customized website with the location. Sensor accuracy tests were carried out for
temperature and humidity with the available reference instruments and the response time
of the device was also tested as it affects the performance of the device.
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7. Health Is Wealth: Study on Consumer Preferences and the Willingness to Pay for
Ecological Agricultural Product Traceability Technology: Evidence from Jiangxi Province
China

CRRJE:  International Journal of Environmental Research and Public Health,2021-11-09
%% . The application of traceability technology is an important way to solve food safety
problems. Different traceability technologies bring different effects to consumers. Existing
studies have not explored consumers’ preferences in regards to product traceability
technology applications, and they have not analyzed their willingness to pay. Therefore, this
study focused on organic rice, an ecological agricultural product. The study was based on a
survey from lJiangxi Province, China. It used a selective experiment method in order to
analyze consumer preferences and the willingness to pay for ecological agricultural product
traceability technology. The results show that consumer preferences are as follows:
blockchain technology application attributes, traditional traceability-technology-application
attributes, high credit-supervision attributes, and international-certification attributes. In
terms of willingness to pay, consumers have the highest willingness to pay for the
application of blockchain technology, which they are willing to pay CNY 21.902 more per kg
for this attribute. At the same time, consumers are also willing to make additional payments
for traditional traceability-technology-application attributes, high credit-supervision
attributes, and international-certification attributes. Their willingness to pay is CNY 20.426,
CNY 17.115 yuan, and CNY 11.049, respectively.
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8. Exploring Twitter Discourse around the Use of Artificial Intelligence to Advance
Agricultural Sustainability

SCHRYR:  Sustainabilit,2021-10-31

% L. This paper presents an exploration of public discourse surrounding the use of artificial
intelligence (Al) in agriculture, specifically related to precision agriculture techniques. (1)
Advancements in the use of Al have increased its implementation in the agricultural sector,

often framed as a sustainable solution for feeding a growing global population. However,
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lessons learned from previous agricultural innovations indicate that new technologies may
face public scrutiny and suspicion, limiting the dissemination of the innovation. Using
systems thinking approaches can help to improve the development and dissemination of
agricultural innovations and limit the unintended consequences of innovations within
society. (2) To analyze the current discourse surrounding Al in agriculture, a content analysis
was conducted on Twitter using Meltwater to select tweets with specific reach and
engagement. (3) Seven themes resulted from the analysis: precision agriculture and digital
technology innovation; transformation and the future of agriculture; accelerate solutions,
solve challenges; data management and accessibility; transforming crop management,
prioritizing adoption; and Al and sustainability. (4) The discourse on Al in agriculture on
Twitter was overwhelmingly positive, failing to account for the potential drawbacks or limits
of the innovation. This paper examines the limits of the current communication and
outreach across environmental, economic, social, cultural, political, and behavioral contexts.
2T
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9. Big data in agriculture: Between opportunity and solution

SCHERJE:  Agricultural Systems,2021-10-21

§# %L : Big data applications in agriculture evolve fast, as more experience, applications, good
practices and computational power become available. Actual solutions to real-life problems
are scarce. What characterizes the adoption of big data problems to solutions and to what
extent is there a match between them? OBJECTIVE: We aim to assess the conditions of the
adoption of big data technologies in agricultural applications, based on the investigation of
twelve real-life practical use cases in the precision agriculture and livestock domain.
METHODS: We use a mixed method approach: a case study research around the twelve use
cases of Horizon 2020 project CYBELE, varying from precision arable and livestock farming to
fishing and food security, and a stakeholder survey (n = 56). Our analysis focuses on four
perspectives: (1) the drivers of change that initiated the use cases; (2) the big data
characteristics of the problem; (3) the technological maturity level of the solution both at
start and end of the project; (4) the stakeholder perspective. RESULTS AND CONCLUSIONS:
Results show that the use cases’ drivers of change are a combination of data-, technology,
research- and commercial interests; most have at least a research drive. The big data

characteristics (volume, velocity, variety, veracity) are well-represented, with most
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emphasis on velocity and variety. Technology readiness levels show that the majority of use
cases started at experimental or lab environment stage and aims at a technical maturity of
real-world small-scale deployment. Stakeholders’ main concern is cost, user friendliness and
to embed the solution within their current work practice. The adoption of better-matching
big data solutions is modest. Big data solutions do not work out-of-the-box when changing
application domains. Additional technology development is needed for addressing the
idiosyncrasies of agricultural applications. SIGNIFICANCE: We add a practical, empirical
assessment of the current status of big data problems and solutions to the existing body of
mainly theoretical knowledge. We considered the CYBELE research project as our laboratory
for this. Our strength is that we interviewed the use case representatives in person, and that
we included the stakeholders’ perspective in our results. Large-scale deployments need
effective interdisciplinary approaches and long-term project horizons to address issues
emerging from big data characteristics, and to avoid compartmentalization of agricultural
sciences. We need both an engineering perspective to make things work in practice and
a systems thinking perspective to offer holistic, integrated solutions.
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1. Big Data based Agricultural Intelligent Comprehensive Service Platform
KA 1EEE
RAGESIA]: 2021-12-01
% ® . Agricultural modernization is the foundation and support for the realization of
national modernization. In recent years, China's rural information service system has
accelerated its improvement, and modern agriculture integrating online and offline has
accelerated. However, there is still a problem of weak infrastructure. In response to the
above problems, based on the full study of existing solutions, with the help of advanced
technologies such as big data, Internet of Things, and artificial intelligence, this paper
proposes a multi-dimensional big data aggregation technology throughout the agricultural
industry chain, and designs an integrated agricultural intelligent service platform.
i
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2. The Construction of Agricultural Big Data Ecosystem Based on “Internet +”

KA 1EEE

RAGESIA]: 2021-11-13

% %L . With the social and economic development and the government's attention, the

|Il

study on the advancement of the development of the agricultural “new six industries”,
which is an innovative practice to promote the integrated development of rural primary,
secondary and tertiary industries, is of great significance for accelerating the transformation
of agricultural development methods, promoting high-quality agricultural development, and
accelerating the pace of agricultural and rural modernization. By analyzing the problems of
the current “Internet +” agricultural “new six industries”, relying on information
technologies such as computers, the Internet, the Internet of Things, and big data, this
paper proposes a path for the construction of the “Internet +” agricultural big data
ecosystem, designs the platform architecture, and elaborates the system structure and key
technology of the platform. Through the construction and exploration of the platform, the

III

optimization and promotion of the agricultural “new six industries” industrial structure has
been achieved, providing theoretical exploration and technical support for the development
of the “new six industries” smart business.
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3. BloT: Blockchain based Smart Agriculture with Internet of Thing

RATIR: |EEE

RATHA]: 2021-08-19

i % . Despite what the media can have us to think, blockchain has a broad range of
applications outside of cryptocurrencies. From health resources to regulation, real estate,
and finance, innovation is poised to transform a wide variety of industries. In any case,
agriculture is a little-studied industry that blockchain might completely transform. Our
general public is supported by this massive sector, which does not be as appealing as
banking or medical facilities. More importantly, it has a slew of issues that need to be
addressed right away. With the use of information technologies, we expect the agricultural
sector can become more secure, transparent, trustworthy, and constructive. The proposed
model combines Al, 10T, and Blockchain to develop a smart and futuristic agricultural system

that provides farmers with a secure and open transaction approach to rich, new, and
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effective decision support that can specifically create the scope of greater agricultural
process productivity and help farmers maximize their benefits. And we believe that the
agricultural sector will benefit from the benefits of information technology.
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4. Research on Agricultural Products Intelligent Recommendation Based on E-commerce
Big Data

RAGYR: 1EEE

KA [A]: 2021-04-23

B . As an effective method to solve the problem of information overload, intelligent
recommendation has become a necessary condition for e-commerce of agricultural
products. The research on intelligent recommendation of agricultural products has made a
series of important progress, but also faces new challenges with the rapid development of
e-commerce of agricultural products and the arrival of the era of big data. In this paper, we
first summarize the characteristics of intelligent recommendation of agricultural products.
Second, we introduce the research status of intelligent recommendation of agricultural
products based on e-commerce big data from four aspects: user behavior mining,
commodity information utilization, recommendation algorithm design and evaluation of
agricultural products recommendation. Then we point out the shortcomings and difficulties
in the current research. Finally, we prospect the future development direction. The purpose
of this paper is to promote the development of e-commerce of agricultural products.
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