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1. Synergistic effects of biological nitrification inhibitor, urease inhibitor, and biochar on
NH3 volatilization, N leaching, and nitrogen use efficiency in a calcareous soil-wheat
system
CHRIE: ScienceDirect,2022-02-07
%% . Urease inhibitors (Uls), chemical nitrification inhibitors (CNIs), and biochar (BC) are
commonly applied nitrogen (N) management strategies in reducing soil N loss and
increasing nitrogen use efficiency (NUE) in agriculture. Biological nitrification inhibitors (BNIs)
are natural abilities of certain plant roots to suppress soilnitrifier activity. They have some
advantages over chemical nitrification inhibitors (CNIs), but their effects on N loss and NUE
are not critically examined yet. In this study, the synergistic effects of BNI of methyl
3-(4-hydroxyphenyl) propionate (MHPP at dosage of 1000 mg kg™ ), Ul of N-(n-butyl),
thiophosphoric triamide (NBPT, 2% of applied_urea_N), and BC (w heat straw biochar, 1%
(w/w)) on NH3 volatilization, inorganic N leaching, plant N uptake (N_yield), and NUE are
explored through a wheat growth pot experiment. MHPP and BC can increase NH3
volatilization, which increased by 18.5% in the BC treatment and 32.9% in the MHPP_BC
treatment. Individual application or co-application of MHPP, NBPT, and BC significantly
decreased N leaching by 25.4% to 42.6% (P < 0.05). The treatments of MHPP, BC,
MHPP_NBPT, and MHPP_BC significantly increased the N_yield in the range of 7.41%10.3%
and the NUE in the range of 9.94%13.7% compared with the CF treatment (P < 0.05). The
partial mechanism of those strategies in regulating N pathways was by causing niche
differentiation between ammonia oxidizing bacteria (AOB) and ammonia oxidizing archaea
(AOA), and changing community structure mainly of AOB. NBPT, MHPP, and BC were found
mainly in the targeted Nitrosospira cluster 3a.2 and Nitrosospira cluster 3b. In general, the
application of MHPP_NBPT is a promising strategy for simultaneously reducing NHs; and
increasing NUE.
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2. Land surface phenology retrievals for arid and semi-arid ecosystems
SCHRYR: ScienceDirect,2022-02-06

%% . Land surface phenology (LSP) plays a critical role in the regulation of photosynthesis,
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evapotranspiration, and energy fluxes. Significant progress has been made in extracting LSP
information over large areas using satellite data, yet LSP retrievals remain a challenge over
vast arid and semi-arid ecosystems because of sparse greenness, high variability and the
lack of distinct annual patterns; for example, the MODerate Imaging Spectrometer (MODIS)
Land Cover Dynamics Product MCD12Q2 that provides LSP metrics globally often failed to
provide LSP information in these ecosystems. In this study, we used a modified threshold
algorithm to extract LSP timing metrics, including the start, peak, and end of growing
seasons, using the 16-day composite Enhanced Vegetation Index (EVI) time series from
MODIS data. We applied this regionally customized algorithm across all arid and semi-arid
climate regions of Australia (75% of the continental land area) encompassing shrublands,
grasslands, savannas, woodlands, and croplands, extracting LSP metrics annually from 2003
to 2018, with up to two (phenology) seasons accounted for in each year. Our algorithm
yielded an average of 64.9% successful rate of retrieval (proportion of pixels with retrieved
LSP metrics) across 16 years in Arid and Semi-arid AUStralia (ASAUS), which was a significant
increase compared to the 14.5% rate of retrieval yielded in our study area by the global
product and the major cause of the different performances between these two approaches
was the different EVI amplitude restrictions utilized to avoid spurious peaks (i.e. EVI
amplitude 0.1 used by the global product and peak EVI > time series average EVI used by
our algorithm). Gross primary productivity (GPP) measurements at OzFlux eddy covariance
(EC) tower sites were used to cross-compare with the presence/absence of growing seasons
detected by our algorithm, and 97% of our retrieved seasons matched with those extracted
using EC data. Preliminary tests at five OzFlux sites showed that our algorithm was robust to
view angle-induced sensitivity of the input data and showed similar performance when
using EVI data calculated using MODIS Nadir BRDFAdjusted Reflectance product. Our
retrieved LSP metrics revealed that vegetation growth in arid ecosystems is highly irregular
and can occur at any time of the year, more than once in a year, or can skip a year. The
proportion of pixels with two growing seasons was found to be correlated with the average
annual precipitation of the study area (p < 0.01), providing an estimation approach of LSP
via rainfall. Our study improves the detection and measurement of vegetation phenology in
arid and semi-arid regions by improving the spatial extend of LSP retrievals, which
contributes to studies on LSP variations and dryland ecosystem resilience to climate change.

B

http://agri.ckcest.cn/file1/M00/03/20/Csgk0YZXklgALkFhAMms40nx7Vk383.pdf



http://agri.ckcest.cn/file1/M00/03/20/Csgk0YZXkIqALkfhAMms4Onx7Vk383.pdf

3. Role of traditional ecological knowledge on field margin vegetation in sustainable
development: a study in a rural-urban interface

SCHAJE: ScienceDirect,2022-02-06

% EL: Field Margin Vegetation (FMV) is an important part of agrobiodiversity which provides
a range of ecological and economic benefits. Those services are mostly unaccounted in spite
of having potential contribution to biodiversity conservation, well-being of farming
households, climate change, mitigation etc. The structure and composition of FMV and
socioeconomic transformation are closely linked to each other. Transformation which
influences FMV negatively leads to erosion of traditional ecological knowledge of the
community that is associated with the use, management and conservation of native
vegetations in the agroecosystems. There has been research on the function and
composition of field margin vegetations, more specifically in the West butthe
documentation of traditional ecological knowledge on field margin vegetation from the
viewpoint of socio-ecological sustainability is not readily available. Through this research an
attempt is made to understand and document the uses of FMV by farmers and related
traditional knowledge in rural-urban interface of Bengaluru, India. The agricultural
landscape under study was found to be rich in FMV species belonging to 43 families. These
species are used for a variety of purposes by the people of the landscape. This is a
preliminary, yet substantial attempt that provides insights into the socioecological
significance of the FMV component of agroecosystem. The findings would help in
strategising actions to enhance its stake in initiatives to achieve sustainable development
goals through health and nutrition, sustainable farming, environmental conservation and
economic well-being.The study suggests scientific assessment of ecosystem services of FMV
and use of traditional knowledge in enhancement of its value.
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4. Soil phytoremediation reveals alteration in soil microbial metabolic activities along time
gradient of cover crop mulching

SCHRJR: ScienceDirect,2022-02-05

L. The vitality and diversity of soil microbial metabolism are the core of soil function

expression, cover crop is an environmentally friendly agricultural production practice;
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however, shifts in soil microbial metabolic activities along time gradient of cover crop
remain unclear. Here, we used metagenomic and biological techniques to investigate soil
microbial potential function and carbon (C) source utilization capacity in the time series of
white clover (WC, Trifolium repens L.) for 6, 10, and 15 years in a typical semiarid apple
orchard. Conventional tillage (CT) was taken as the control. This study demonstrated that
living mulch 6 years of WC had little effect on soil microbial functions. However, after 10
and 15 years of crop cover, an enrichment of genes related to amino acid metabolism,
carbon cycle, and nitrogen metabolism was observed in soil microorganisms. Furthermore,
average well color development (AWCD) was increased in 10 and 15 years of cover crop, soil
microbiome exhibited a stronger preference for carbohydrates, amino acids, and polymers
as C sources. The results mainly provided insight into the variation character of microbial
metabolic function under increasing duration of cover crop.
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5. Predicting crop yields using a new robust Bayesian averaging model based on multiple
hybrid ANFIS and MLP models

SCHRYE: ScienceDirect,2022-02-05

5. Predicting crop yield is an important issue for farmers. Food security is important for
decision-makers. The agriculture industry can more accurately supply human demand for
food if the crop yield is predicted accurately. Tomato is one of the most important crops so
that 160 million tonnes of tomatoes are produced annually around the world. In this study,
tomato vyield based on data of 40 cities of Iran country including annual average
temperature (T), relative humidity (RH), effective rainfall (R), wind speed (WS), and
Evapotranspiration (EV) for the period of 19682018 was predicted using a new Bayesian
model averaging (BMA). The paper’s main innovation is the use of the new BMA so that it
allows the modellers to quantify the uncertainty of model parameters and inputs
simultaneously. For this aim, first, the multiple Adaptive neuro-fuzzy interface system
(ANFIS) and multi-layer perceptron (MLP) were used for predicting crop yield. To train the
ANFIS and MLP model, a new algorithm, namely, multi verse optimization algorithm (MOA)
was used. Also, the ability of MOA was benchmarked against the particle swarm
optimization (PSO), and firefly algorithm (FFA). In the next level, the new BMA used the
outputs of the ANFIS-MOA, MLP-MOA, ANFIS, FFA, MLP-FFA, ANFIS-PSO, MLP-PSO, ANFIS,
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and MLP for predicting tomato yield in an ensemble framework. The five- input combination
of RH, T, and R, WS, and EV gave the best result. The mean absolute error (MAE) of the BMA
in the testing level was 20.12 (Ton/ha) while it was 24.12, 24.45, 24.67, 25.12, 29.12, 30.12,
31.12, and 33.45 for the ANFIS-MOA, MLP-MOA, ANFIS-FFA, MLP-FFA, ANFIS-PSO, MLP-PSO,
ANFIS, and MLP models. Regarding the results of uncertainty analysis, the uncertainty of
BMA was lower than those of the ANFIS-MOA, MLP-MOA, ANFIS-FFA, MLP-FFA, ANFIS-PSO,
MLP-PSO, ANFIS, and MLP models while the MLP model provided the highest uncertainty.
The results of this study indicated that BMA using multiple MLP and ANFIS model was useful
for predicting tomato yield.
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1. Estimation of Root zone Soil Moisture Profile by Reduced-Order Variational Data
Assimilation using Surface Soil Moisture Observation
RAGYR: 1EEE
KA [E]: 2022-02-04
5. Soil moisture plays an important role in the global water cycle and has an important
impact on energy fluxes at the land surface. It also defines the initial and boundary
condition of terrestrial hydrological processes, including infiltration, runoff, and
evapotranspiration. Therefore, accurate estimation of soil moisture pattern is of critical
importance. Satellite-based soil moisture can be obtained with well-defined temporal and
spatial resolutions and with global coverage. However, they only provide surface soil
moisture at the upper few centimeters of the soil column. Soil moisture simulation models
can produce estimates of soil moisture profile up to several meters of depth in different
time steps. However, uncertainty in model parameters (e.g., unknown initial soil moisture
profile) and meteorological forcing can substantially alter the accuracy of the model
estimates. In this study, the potential of using surface soil moisture measurements to
retrieve the initial soil moisture profile will be explored in a synthetic study, using two
proposed reduced-order variational data assimilation (VDA) techniques and a simple 1D-soil
moisture model. The accuracy and feasibility of the proposed approaches are confirmed by
comparing the initial soil moisture profiles estimated using the proposed reduced-order
VDA techniques versus the full-adjoint VDA technique. Results illustrated that the
reduced-order VDA techniques can estimate initial soil moisture profile from surface soil
moisture observation with the comparable level of accuracy as full-adjoint VDA. The
effectiveness of the reduced-order VDA in retrieving the initial soil moisture profile is
further demonstrated by assimilating surface soil moisture into HYDRUS-1D, mimicking
real-world errors.
e
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2. AVision Transformer Model for Convolution-Free Multilabel Classification of Satellite

Imagery in Deforestation Monitoring
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5 EL. Understanding the dynamics of deforestation and land uses of neighboring areas is of
vital importance for the design and development of appropriate forest conservation and
management policies. In this article, we approach deforestation as a multilabel classification
(MLC) problem in an endeavor to capture the various relevant land uses from satellite
images. To this end, we propose a multilabel vision transformer model, ForestViT, which
leverages the benefits of the self-attention mechanism, obviating any convolution
operations involved in commonly used deep learning models utilized for deforestation
detection. Experimental evaluation in open satellite imagery datasets yields promising
results in the case of MLC, particularly for imbalanced classes, and indicates ForestViT’s
superiority compared with well-established convolutional structures (ResNET, VGG,
DenseNet, and ModileNet neural networks). This superiority is more evident for minority
classes.
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3. Mapping Irrigated Area at Field Scale Based on the OPtical TRApezoid Model (OPTRAM)
Using Landsat Images and Google Earth Engine

KA : IEEE

RATRE ] 2022-01-31

% 2. Irrigation is critical to agricultural production in arid and semi-arid regions, and it is
imperative to map highresolution irrigated area to improve water productivity. This study
proposes a field-scale (30 m resolution) irrigated area mapping method based on soil
moisture change detection using remote sensing data only. First, normalized soil moisture is
obtained using the optical trapezoid method (OPTRAM) and then converted to soil water
content. Next, individual irrigation events are identified in the time series of soil water
content using threshold detection. Finally, irrigation events are accumulated over the time
series, and then the irrigated area map can be obtained. This method was tested using
Google Earth Engine (GEE) to analyze remote sensing images and map irrigated areas in a
typical arid and semi-arid region called Hexi Corridor in northwestern China in the past 30
years. In situ validation shows that this method has an accuracy close to 100%. The

shortcoming of low recall is also overcome by long-term observations. Application of the
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proposed method shows that the irrigated cropland of Hexi Corridor has increased by 4,840
km2 (42.2%) over a 31-year time period (1990-2020). This field-scale irrigated area mapping
method can improve the management of water resources.
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4. A Long Range Reliable Precise Irrigation System Based on LoRaP2P Protocol

RATIR: |EEE

RAGRS[E]: 2022-01-26

% . Manpower shortages is a severe challenge in many agricultural countries when it
comes to the development of modern agriculture. Irrigation is one of the most important
aspects of farming. However, because it requires a lot of personnel, new technologies must
be introduced to cut labor costs and make the planting process automatic and intelligent in
order to boost crop output while lowering costs. In this article, we employ LoRaP2P, an
improvement of the LoRaWAN protocol, to realize remote mass control of water valves, so
that farmers can easily achieve mass irrigation without manual operation. The LoRaP2P
protocol is employed to build and develop a water valve control system for precise irrigation.
The system combines the long-range, low-power advantages of LoRa with the low latency
characteristics of p2p mode to control water valves. Experimental results show the
proposed irrigation system features long-distance communication, low power consumption,
low latency, and high reliability, making it perfect for modern agriculture. Furthermore, the
system's simplicity makes it straightforward to use via a web platform or mobile app,
removing the need of learning.

W

http://agri.ckcest.cn/file1/M00/03/20/Csgk0YZXg0mAQqONAAMS8uiAdc6Q819.pdf

5. JAGAN: A Framework for Complex Land Cover Classification Using Gaofen-5 AHSI
Images

KA : |EEE
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%35 . Owing to their powerful feature extraction capabilities, deep learning-based methods
have achieved significant progress in hyperspectral remote sensing classification. However,

several issues still exist in these methods, including a lack of hyperspectral datasets for
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specific complicated scenarios and the need to improve the classification accuracy of land
cover with limited samples. Thus, to highlight and distinguish effective features, we propose
a hyperspectral classification framework based on a joint channel-space attention
mechanism and generative adversarial network (JAGAN). To relearn featurebased weights, a
higher priority was assigned to important features, which was developed by integrating a
two-joint channelspace attention model to obtain the most valuable feature via the
attention weight map. Additionally, two classifiers were designed in JAGAN: sigmoid was
used to determine whether the input data were real or fake samples produced by the
generator, while Softmax was adopted as a land cover classifier to yield the prediction type
labels of the input samples. To test the classification performance of the JAGAN model, we
used a selfconstructed complex land cover dataset based on GaoFen-5 AHSI images, which
consists of mixed landscapes of mining and agricultural areas from the urban-rural fringe.
Compared with other methods, the proposed model achieved the highest overall
classification accuracy of 86.09%, the highest kappa amount of 79.41%, the highest F1 score
of 85.86%, and the highest average accuracy of 82.30%, indicating the JAGAN can effectively
improve the classification accuracy for limited samples in complex regional environments
using GF-5 AHSI images.
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6. Plant Signal Extraction and Classification with Built-in Automatic Irrigation System
RATIR: |EEE
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% 2. Irrigation has been practiced in India and other Asian countries from early times as
they are primarily agriculture-based nations. Along with the requirement of external
application of water, plant health also depends on factors like temperature, humidity,
nutrition etc. In this paper, an automated plant irrigation system that monitors soil moisture
and controls the water suction pump is proposed. The system also has a plant health
monitoring system that logs the temperature and humidity values from the DHT sensor and
methane content in the environment from the MQ sensor via an Arduino microcontroller. A
real time clock (RTC) is used to maintain continuous time during the data log even when
there is power disruption. The data is analyzed along with the plant’s electrical signals that

are amplified via an instrumentation amplifier, which can show how plants change their
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own growth in response to changes in their environment.

i3
http://agri.ckcest.cn/file1/M00/0F/F2/CsgkOGIA020AYJgIABOgPX-xJ7Q595.pdf

7. Multiresolution Mapping of Land Cover From Remote Sensing Images by Geometric
Generalization

KA : |EEE

RAGESIA]: 2021-05-14

%% . Land cover multiresolution mapping of remote sensing images contributes greatly to
land-use management, environmental protection, and city planning. In traditional mapping
of this type, the representation of different land-use types depends on the image resolution,
and the geometric, topologic, and semantic characteristics are not considered. This
approach can cause a loss of useful information and the redundancy of useless information.
In this study, we propose a superpixel-based land cover (multiresolution representation
SULR) method for remote sensing images that employs multifeature fusion. In this process,
we first define three basic superpixel operations, collapse, connection, and cutting, as the
basic operators of multiresolution land cover mapping. Then, the topological adjacent land
parcels are combined through the amalgamation of polygons with heterogeneous
properties and aggregation of polygons with homogeneous properties based on the three
proposed superpixel operators. Finally, the geometric boundaries of parcels are simplified
by combining the superpixel collapse operator and image thinning technologies. Compared
with traditional image scale transformation methods, the proposed method can more
effectively achieve multiresolution mapping of land cover from remote sensing images by
considering the geometric, topologic, and semantic characteristics of land parcels.
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