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1. Monitoring honeybees (Apis spp.) (Hymenoptera: Apidae) in climate-smart agriculture:
A review

SCHRYJE: Applied Entomology and Zoology,2021-12-25

%% . Climate change is a major threat to agriculture production among small-scale farms
worldwide. Climate-smart agriculture (CSA) is one of the technologies and strategies to
sustain agriculture growth in a changing climate. Researchers are finding ways to collect big
data, which are required to clarify local climate change and its impacts on agriculture to
pinpoint the farming strategies for the practice of CSA. The honeybee (Hymenoptera:
Apidae) hives around the world which are equipped with digital devices for continuously
monitoring the status of colonies for precise beekeeping, accumulate huge amounts of data
that can be used to address some questions about CSA. In this paper, we confer an overview
of the big beehive data (BBD) and data science and identifies their potential applications to
support CSA, as well as several challenges confronted by this approach. Here, we also
outline that how can we predict the bee-plant interaction based on monitoring dynamics in
honey production using novel and technological approaches. Numerous approaches
including big data analytics, loT, Wireless sensor network (WSN)-based monitoring systems,
machine learning, and Al algorithms are being considered as a power source to assist in
delivering novel insights and explication to the problems. We put in examples where all
these approaches have been employed for monitoring and analyzing BBD. Moreover, we
predict their role to aid in apiary management with the perspective of CSA.
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2. Soil carbon and nitrogen stock of the Japanese agricultural land estimated by the
national soil monitoring database (2015-2018)

SCHRYE:  Soil Science and Plant Nutrition,2021-12-02

% L. Estimation of the soil organic carbon (SOC) stock based on the monitoring data is
important to validate the carbon model estimates and provide the initial values of SOC stock
to the model. The Japanese National Greenhouse Gas Inventory Report (NIR) has applied
the RothC model since 2015 to report changes in SOC in agricultural land. This study
estimated soil carbon and nitrogen stocks and C:N ratio of top 30 cm arable land in Japan
using the 20152018 database of the national soil monitoring project. Estimates based on the

stationary monitoring data from the top 30 cm of the soil layer arethe first public release.
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We modified categorization of the soil temperature regime and soil-type classification for
estimation, expecting to mitigate the underestimation and overestimation of SOC stock in
the areas of soil temperature 15-17°C and more than 17°C, respectively, and to optimize the
soil classification to 16 fewer types to allow an appropriate estimation even in the current
situation of decreasing number of survey sites. Statistical analysis to see the effects of land
use and soil temperature on SOC stock, TN stock, and C:N ratio showed that soil types other
than Andosols had an inverse temperature-dependent trend for all variables, while
Andosols had an unclear trend in soil temperature, supporting existing studies. Also, when
Lowland soils (Fluvisols or Anthrosols in the World Reference Base) were surrounded by
Andosols, redeposition of volcanic ash could affect the temperature trend in SOC stock for
Lowland soils. The distribution map of the SOC stock and C:N ratio across Japan visually
showed a high value in the Andosols distribution areas and a temperature-dependent trend
at the distribution areas of the other soil types. The total SOC stock estimated in this study
was 176+;12.8 TgC in paddy field, 100+8.6 TgC in upland field, 25+1.7 TgC in orchard, 78+8.9
TgC in grassland, and 379+17.9 TgC in total, the standard deviations of which were much
smaller than those of the mean values for each land use calculated by the simple average
method.
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8. Agricultural seasonality, market access, and food security in Sierra Leone

SCHRYE: Food Security,2021-11-26

% 3% . Seasonal variations in agriculture is a major contributor to undernutrition in many
agrarian economies. While recent studies have highlighted the role of markets in improving
nutrition, the relative importance of markets in smoothing food consumption across
seasons remains largely unexamined. Using data from Sierra Leone, this paper analyses
whether access to local food markets mitigates seasonal fluctuations in household dietary
diversity and food security. Our results confirm that agricultural seasonality imposes
significant fluctuations on household dietary diversity and food security. Households,
especially those in rural areas, are found to experience significant deteriorations in dietary
diversity and food security during the lean season. Most importantly, the results also show
that households with better market access consume more diverse diets and are more food
secure in both lean and non-lean seasons than remoter households. An important policy
implication of these results is that market-based interventions aimed at strengthening
market access through improved market infrastructure and roads can significantly
contribute to year-long food consumption smoothing, improved dietary diversity and overall
food and nutrition security.
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9. Accurate Identification of Agricultural Inputs Based on Sensor Monitoring Platform and
SSDA-HELM-SOFTMAX Model

SCHAYE: Journal of Sensors,2021-11-24

5. The unreliability of traceability information on agricultural inputs has become one of

the main factors hindering the development of traceability systems. At present, the major
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detection techniques of agricultural inputs were residue chemical detection at the
postproduction stage. In this paper, a new detection method based on sensors and artificial
intelligence algorithm was proposed in the detection of the commonly agricultural inputs in
Agastache rugosa cultivation. An agricultural input monitoring platform including software
system and hardware circuit was designed and built. A model called stacked sparse
denoising autoencoder-hierarchical extreme learning machine-softmax
(SSDA-HELM-SOFTMAX) was put forward to achieve accurate and real-time prediction of
agricultural input varieties. The experiments showed that the combination of sensors and
discriminant model could accurately classify different agricultural inputs. The accuracy of
SSDA-HELM-SOFTMAX reached 97.08%, which was 4.08%, 1.78%, and 1.58% higher than a
traditional BP neural network, DBN-SOFTMAX, and SAE-SOFTMAX models, respectively.
Therefore, the method proposed in this paper was proved to be effective, accurate, and
feasible and will provide a new online detection way of agricultural inputs.
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10. Community-Level Impacts of Climate-Smart Agriculture Interventions on Food Security
and Dietary Diversity in Climate-SMART VILLAGES in Myanmar

SCHERJR: Climate,2021-11-21

% % . Diversification of production to strengthen resilience is a key tenet of climate-smart
agriculture (CSA), which can help to address the complex vulnerabilities of
agriculture-dependent rural communities. In this study, we investigated the relationship
between the promotion of different CSA practices across four climate-smart villages (CSVs)
in Myanmar. To determine the impact of the CSA practices on livelihoods and health, survey
data were collected from agricultural households (n = 527) over three years. Within the time
period studied, the results indicate that some the CSA practices and technologies adopted
were significantly associated with changes in household dietary diversity scores (HDDS), but,
in the short-term, these were not associated with improvements in the households’ food
insecurity scores (HFIAS). Based on the survey responses, we examined how pathways of
CSA practice adoption tailored to different contexts of Myanmar’s four agroecologies could
contribute to the observed changes, including possible resulting trade-offs. We highlight
that understanding the impacts of CSA adoption on household food security in CSVs will

require longer-term monitoring, as most CSA options are medium- to long-cycle
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interventions. Our further analysis of knowledge, attitudes and practices (KAPs) amongst
the households indicated a poor understanding of the household knowledge, attitudes and
practices in relation to nutrition, food choices, food preparation, sanitation and hygiene.
Our KAP findings indicate that current nutrition education interventions in the Myanmar
CSVs are inadequate and will need further improvement for health and nutrition outcomes
from the portfolio of CSA interventions.
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11. The role of the urban agriculture on food security during armed conflicts in the Gaza
Strip

SCRERYR:  Acta Agriculturae Scandinavica Section B, Soil and Plant Science,2021-11-07

{5 # . In Sweden, drainage and the construction of water infrastructure have influenced
agriculture in the last few centuries both positively and negatively. Recently, a trend has set
in where wetlands are constructed to retain water, retain and reduce nutrients and to
enhance the biodiversity. This study aimed to use remote sensing techniques to study
landscape water retention over time. In this pilot study, water retention structures in
Gotland (57 ° 28'35.0"N18 ° 29’ 13.9”E) and Kalmar Lan (56 ° 39'41”"N16 ° 21'46"E) for
2000/2001 and 2020 were identified and analyzed using Landsat data. In this study, it was
found that the number of water retention structures (>0.8 ha) increased from 44 to 101 for
Gotland Lan and from 44 to 127 for Kalmar Lan. Most water retention structures were <4 ha
and were located in mid- and downstream areas. A comparison of the remote sensed
results with the Swedish Meteorological and Hydrological Institute (SMHI) database showed
a disagreement of the spatial coordinates of the wetlands in the database with the water
retention structures. This pilot study has shown that remote sensed data can be used to
identify water retention structures, although higher resolution imagery would be highly
advisable in these kinds of studies.
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1. Digital sustainability in smart agriculture
RAGYR: 1EEE
AT [A]: 2021-12-03
% B . With reference to sustainable digitalisation in smart agriculture (SmA), available
academic literature does not properly clarify whether digitalisation applied at farming is
sustainable economically, environmentally, and ethically - in the long period - and whether
it is not. The necessity to develop this research lays its basis on the fact that, until now,
sustainability researchers, digital scientists and agricultural experts have apparently been
studying it in separate tanks with different meanings of SmA sustainability. In this paper, the
authors aim at addressing this necessity: the study analyses the relationship between
digitalization and sustainability, applied to smart agriculture domain. For this purpose, a
framework is proposed to evaluate the digital impact of ICT solution considering both
components, i.e., hardware (agricultural machine and related ICT tools and devices) and
software (data and information systems). Taking into consideration the hardware, an
interesting role to lowering the digital impact is played by retrofitting solutions.
Furthermore, a responsible and sober design of info logical-based information systems is
fundamental to avoid unnecessary added impacts. The authors’ ambition is to propose a

general framework where some accountability could be assigned to specific software or
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digital strategies, in a SmA life cycle view. From such a standpoint a more integrative and
sustainable perspective of digitalisation effects can be foreseen in the agricultural sector.
L
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2. AnloT-based Smart Agriculture System with Locust Prevention and Data Prediction
RATIR: |EEE

KA ] 2021-12-03

%% . Locust and grasshopper infestation have a long history of affecting crops and human
lives. From ancient Egypt to the Bronze age, everywhere, we have seen the manifestation of
locust outbreaks and how humans have fought against it for their survival generations after
generations. The latest locust eruption began in June 2019 and has continued through 2020.
It has been the worst one in the last 70 years in Middle Africa, Middle East, South Asia, and
South America. Countries are taking precautions to be safe from this outbreak because,
after this corona pandemic, no nation is willing to face another economic pandemic. In
advances of facing the consequences of the locust swarms, we need to find an effective and
smart solution. In this paper, we have come up with the idea of monitoring important
agricultural factors such as soil moisture, temperature, and humidity using sensors to
provide real-time information to the farmers about imminent locust infestation to their
mobile. Also, to ease their work, our proposed system will provide water and pesticides
automatically to the fields by using Raspberry Pi and Node MCU. Our proposed system will
generate ultraviolet light and loud noise to kill the insects in case of a locust outbreak. As
locust's habitats are closely related to different agricultural factors, linear regression, logistic
regression, and support vector regression, machine learning algorithms have been
implemented to predict the temperature and humidity so that the farmers can anticipate
these factors well ahead of time and plan accordingly. Overall a next-generation solution to
fight the locusts has been implemented in this paper.
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3. Utilization of loT: Automated Seed Plantation based Smart Agriculture
RATIR: |EEE
KA A]: 2021-11-30
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% 35 . Agriculture plays an indispensable role in developing one nation, and water is the
primary resource for agriculture. So, using loT, properly utilizing adequate water in the
irrigation process is possible through our smart agri-bot (bot specifically used in
smart-agriculture). The soil moisture sensor is used to get moisture data, and as per the
microcontroller programming, it automatically ON/OFF the motor of a water pump. Agri-bot
is controlled from anywhere as it is connected through the cloud. The bot runs for a
specified time, then plants the seeds and covers the field area. The soil moisture status is
identified and displayed on board. The Arduino UNO will gather and handle the information
got from the sensors. When a limited moisture level of the soil is reached, the water will
supply for proper seed plantation. This research is dedicated to farmers, and nursery
experts as the utilization of automated smart seed planters replace the conventional
techniques for the irrigation process and make a revolutionary change.
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4. A Novel Approach towards using Internet-of-Things in Smart Agriculture Monitoring
System

RATVR: |EEE

RAGESIA]: 2021-11-30

5 L . With the introduction of the Internet-of-Things (loT) in the field of agriculture, the
concept of agribusiness has witnessed a surge in the production of high-quality crops, better
yearly yield, and reduction in manual labor. This proposed technique is low-cost and easy to
implement, which provides farmers with a smart field monitoring system with the aid of a
mobile application and also provides a solution to tackle unsolicited climatic conditions
without human intervention. Prediction of temperature, humidity, and rain for the next day
is also a key feature of the system. In our proposed system, we have used a Node Micro
Controller Unit, a Wi-Fi microchip for connectivity, various sensors for monitoring, various
actuators for taking suitable actions, and an android application for displaying real-time
data. The cloud used for storing real-time data is Firebase. The proposed technique will
reduce human efforts to a great extent compared to the traditional way of farming. This
concept can be implemented on large farmlands as well as polyhouses. This research
proposes a prototype for a smart agriculture management system that would replace the

time-consuming traditional farming approach with advanced technology that would not
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only assist in monitoring but also automate the essential operations without affecting crop
quality and production.
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5. The Agricultural Greenhouse Management Platform based on loT and SSM Architecture
KA : |EEE

RAGESIA]: 2021-11-25

% # . This paper introduces the agricultural greenhouse management platform, a
WEB-based system constructed from the SSM architecture. The platform integrates big data
technologies with loT and can be used to promote the informationization and
intelligentization of greenhouses and farms. Our system provides many functions such as
real-time monitoring of crop environmental parameters, real-time prompt of greenhouse
warning information, data analysis and download, crop information management,
traceability information management, employee information management, etc. We employ
HTML5, CSS, AJAX, Express, Nunjucks, Highcharts and other front-end development
technologies to design the web pages, and adopt the SSM three-tier architecture to develop
the back-end business processing modules. Our platform has been tested in some local
farms and help them improve the management efficiency of greenhouses and farms.

i
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6. Fuzzy cognitive modeling of agricultural land productivity in the context of food security
K ATYR: 10P Conference Series: Earth and Environmental Science

RAGESIA]: 2020-11-19

f%%%. The article deals with the problems of fuzzy cognitive modeling and evaluation of the
productivity of reclaimed soils, taking into account the combination of natural-climatic, soil
and environmental factors. To construct a fuzzy model, the parameters to be modeled were
the coefficient of bioclimatic productivity with a range of variation of 0.5-1.5, and the yield
of grain crops, which varied within 10...45 dt/ha for different natural and climatic zones. The
theoretical basis for the development of a model of land productivity is the theory of fuzzy
inference based on the fuzzy-multiple approach. The main stages of fuzzy modeling using

the Mamdani algorithm in interactive mode are presented. An algorithmic representation of


http://agri.ckcest.cn/file1/M00/03/19/Csgk0WGrTRyAHxIzAAawMd1al60548.pdf
http://agri.ckcest.cn/file1/M00/0F/EB/Csgk0GGrUSeAHX3tAApumAicQ64472.pdf

the dependence of the integral indicator of the productivity of agricultural land on the value
of the yield of grain crops, and the coefficient of bioclimatic productivity is obtained. The
constructed fuzzy model allows to obtain estimates of the generalized indicator of
agricultural land productivity based on the vyield values for the range of values of the
bioclimatic coefficient. The constructed model can be used as a part of a system for
predicting the level of food security.

i

http://agri.ckcest.cn/filel/M00/0F/EB/Csgk0GGrQOCADOgXAAUNONF4Xsk239.pdf
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