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Recently, the European Commission identified the goal to achieve a double transition—
ecological and digital—as one of the greatest challenges on the areas of the planet across
various sectors of the society. In this transition process, the agricultural sector has been
incorporating new technologies and methodologies in order to improve the productivity,
quality, sustainability, and the efficiency in the use of resources of agricultural production.

Several different aspects regarding sustainability in agriculture can be solved with
multidisciplinary technologies.

Firstly, water use efficiency is essential in semiarid regions in order to achieve sus-
tainability. For this purpose, the use of compact removable weighing lysimeters can be a
suitable tool for determining the adjusted water amounts that a crop is consuming along
the irrigation scheduling. The use of these devices can help farmers to determine the crop
water requirements and to improve the irrigation system efficiency. A weighing lysimeter
provides a direct method to measure the crop evapotranspiration (ETC) through the mass
balance of an isolated soil volume [1,2].

Another consideration related with sustainability in agriculture is the waste manage-
ment. In general, agriculture is responsible for generating large amounts of waste that are
not adequately managed in terms of their environmental treatment and economic adminis-
tration. Wood residues in the production of wood-based materials have been considered
environmentally sustainable, economically viable, and socially acceptable [3], but the defor-
estation that is taking place in forests prompts us to look for suitable substitutes. Attempts
have been made to reduce the use of wood in particle board by introducing mixtures of
forest residues [4], whole trees [5], garden tree prunings [6,7], and fruit tree prunings [8].
To meet the demand caused by declining supplies of solid wood and wood-based materials,
there has been a marked increase in research using plant fibres in the development of new
materials. There are numerous studies where particle boards have been manufactured
using vegetable fibres such as cane bagasse [9,10], coconut [11], tea [12], flax and hemp [13],
bamboo [14], jute [15], common cane [16,17], and vine prunings [18]. Specifically, the use
of wastes of giant reed, which was traditionally used as a construction material in eastern
areas of Spain, can be a sustainable application. Adding giant reed particles to wood boards
can improve their properties, bringing about considerable industrial and environmental
benefits [19,20].

Moreover, agriculture is facing a great number of different challenges due to the in-
crease in demand for food, environmental impacts due to the excessive use of conventional
fertilizers, and climate change. This subjects the crops to extreme environmental conditions.
One of the solutions to these problems could be the use of biostimulant products that
are rich in amino acids (AAs). These substances are substituting and/or complement
conventional fertilizers and help plants adapt to climate change [21].

The use of computational tools for optimal natural resources management in agri-
culture is another way to achieve sustainability. The dispatch of energy and resources
in agricultural systems often involves the definition and resolution of optimization prob-
lems. The use of multicriteria problems for solving several aspects relating to resources
management has been used in several case studies. These aspects are varied, including
the relationships between the inputs and outputs of the system and their parametrization,
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among others. Mainly, this is a deterministic mixed-integer linear problem that represents
the defined system. This can be applied in agricultural systems (greenhouses, photovoltaic
systems, etc.). These tools are including simulations and are being used for decision-making
(schedule irrigation and CO2 enrichment, managing storage systems, etc.) [22,23].

The use of remote sensing is another related applied technology for achieving sustain-
ability in agriculture. The evaluation of the agronomic, phenological, nutritional quality,
and organoleptic characteristics of crops based on the NDVI (normalized difference vegeta-
tion index) can be obtained from satellite imagery. The NDVI is a good index to classify
different areas according to productive capacity and can be useful for determining the
application of variable management, irrigation, and fertilization according to vigour [24,25].

The impact of the modernisation of irrigation systems can be evaluated in terms of
sustainability in agriculture. This impact is measured in terms of effectiveness. It has
allowed a significant increase of the crop yield and water productivity. The farmers are
advised to implement these modernisations in order to improve their agricultural water
management. In this way it is possible increasing their crop yields and optimizing the
storage volumes, particularly for dry years. These evaluations are based on determining
the impact of the modernisation of the irrigation module over time, assessing the water
productivity before and after the modernization, and evaluating the agricultural production
and irrigation volume before and after the modernisation [26].

The concept of food security is also related to sustainability. The quantification of the
impact of climate change on food security can be studied by combining climate modelling,
crop yield, and demographic evolution under future climatic scenarios. The impact of
economical indicators can be analysed with these studies [27].

The management of irrigation based on soil moisture sensors is another application of
water sustainability in agriculture [28].

Another aspect of sustainability is the study of nutrient management recommenda-
tions. This study can lead to the development of policy and farmer guidelines. An example,
can be the intensification of the use of legumes supplied with fertilizers in cropping sys-
tems [29].

The influence of urban development on the agricultural water environment is another
consideration. By means of stochastic frontier analysis model, robust results can be obtained
in the measurement of agricultural water utilization efficiency. Several factors, such as the
population urbanization, economic urbanization, balanced urbanization, crop planting
ratio, and rice planting ratio, among others, have to be taken into account [30].

Finally, the analysis of the environmental impact of greenhouses in agriculture can
be used for sustainable purposes. Cultivation in open fields mainly depends on the
location and time of farming, which itself highly depends on the quality and quantity
of water for irrigation, weather conditions, and soil characteristics. Water resources are
highly dependent on the limited freshwater resources from the groundwater system, or
rainwater [31].

Some of the technological advances in water resources management, energy manage-
ment, agricultural mechanization and construction, extensive crops, viticulture, animal
production, and agricultural systems were developed in the “II Symposio Ibérico de Ingeniería
Horticola 2020” (http://sibeh2020.ipvc.pt, accessed on 17 March 2021), held in Ponte de
Lima (Portugal) in March 2020, and organized by Grupo de Ingeniería Hortícola de la
Sociedad Española de Ciencias Hortícolas (SECH), Asociación Portuguesa de Horticultura
(APH), and Escuela Superior Agraria - Instituto Politécnico de Viana do Castelo (ESA-
IPVC). Various representatives of the R&D&i sector, belonging to various research centres,
universities, and companies, participated in this event.

This issue aims to show some of the most innovative scientific contributions presented
at the aforementioned symposium, related to precision agriculture and the sustainable use
of resources in agriculture.

Some of the studies that have been presented aimed at facilitating decision-making
for farmers. Alfosea-Simón et al. have come to the conclusion that the application of
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biostimulants containing amino acids to tomatoes (Solanum lycopersicum L.) can benefit
their sustainable cultivation, since they are contributing to the growth of the aerial part, the
net assimilation of CO2, and the efficiency of the water usage. Ávila-Dávila et al. estimated
the evapotranspiration and the cultivation coefficients of bell pepper using a removable
compact weighing lysimeter, comparing the results obtained with the coefficients published
by the Food and Agriculture Organization of the United Nations (FAO). These achieved
values can be of great help to farmers in determining the water requirements of these types
of crops. Barajas et al. evaluated the agronomic, phenological, nutritional, and organoleptic
characteristics of pistachios (Pistacia vera L.) from the normalized difference vegetation
index (NDVI). This was calculated in the phenological stage of nut filling from Sentinel
satellite images. For a certain quality of walnut within a certain orchard, the NDVI is a good
index to classify different areas according to their productive capacity. This technology
can be useful for applying management, irrigation, and fertilization variables. In the work
of Ramos-Teodoro et al., a novel tool is presented to optimally distribute resources in
agro-energy centres. This was composed of a set of MATLAB® and Simulink® files that
was developed to facilitate decision-making by farmers related to irrigation scheduling,
CO2 enrichment, and storage system management. González-Trinidad et al. showed a
study carried out in a modernized irrigation module in North-Central Mexico. The results
of this study showed a significant increase in crop yields and in the productivity of the
water used. Mesfin et al. developed a series of nutrient management recommendations
to assist farmers in northern Ethiopia. A decision-making system for the use of legumes
was presented. The cultivation of legumes supplied the addition to the soils with N and
P starter fertilizers. This can represent a sustainable option in cropping systems for the
practice of sustainable management of soil fertility.

The proposal by Bañón et al. assesses how variations in the temperature and salinity
of the coir affect the output of the Decagon EC5 (voltage) and GS3 (permittivity and bulk
EC) sensors. The results showed that the effect of temperature and salinity on the output
of the sensors can lead to substantial errors in the humidity estimates.

Defrance et al. present a study that analysed the climatic impact on the production
of cereals per capita in West Africa. The study concludes that in 2050 local agricultural
production will be below 50 kg per capita, which can be expected to have an impact on
the importation of crops and on regional migration. Zhang et al. show the influence of the
characteristics of urbanization development on the efficiency of water use for agriculture.
For this purpose, a stochastic frontier analysis model was used. The efficiency of water
use for agriculture in the provinces of the Yellow river basin was measured. The study
concludes that economic urbanization was significantly negatively related to the efficiency
of water use in agriculture. Moreover, the authors note that technology innovation plays
a positive role in the use of agricultural water resources. Akrami et al. review emerging
trends and practices in analysing greenhouse ventilation requirements to maintain peak
agricultural performance.

Finally, two studies related to the recovery of vegetable fibre waste to be used as
construction material were presented. In the work of Ferrández-Villena et al., it has been
shown that the use of common cane in the manufacture of mixed wood boards can be a
good alternative, since its use contributes to the development of more sustainable materials.
Lower energy consumption is required for the manufacture of mixed wood boards using
common cane than that used in panels of industrial wood, causing considerable industrial
and environmental benefit. Ferrández-García et al. state that it is possible to manufacture
particle boards composed of residues from the pruning of the Washingtonia filifera palm tree
with citric acid as a natural binder that have good thermal and mechanical performance
and can be used as interior walls of buildings without the need for coatings.
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