
Editorial: 
agroecosystems 
facing global climate 
change: the search 
for sustainabi...

Health & Medicine

https://assignbuster.com/essay-subjects/health-n-medicine/
https://assignbuster.com/editorial-agroecosystems-facing-global-climate-change-the-search-for-sustainability/
https://assignbuster.com/editorial-agroecosystems-facing-global-climate-change-the-search-for-sustainability/
https://assignbuster.com/editorial-agroecosystems-facing-global-climate-change-the-search-for-sustainability/
https://assignbuster.com/


 Editorial: agroecosystems facing global ... – Paper Example  Page 2

Editorial on the Research Topic 

Agroecosystems Facing Global Climate Change: The Search for Sustainability

Climate change and variability in years to come should in principle affect 

agroecosystems worldwide due to impacts on plant growth and yield by 

elevated atmospheric CO 2 concentration, higher temperatures, altered 

precipitation regimes, and increased frequency of extreme events, as well as

modified weed, pest, and pathogen pressure ( Altieri et al., 2015 ). In 

addition, because the diversity of agricultural systems has been reduced to 

maximize mono-crop yields under favorable conditions, it is possible that 

these systems will lack resilience when faced with changing climate ( Isbell, 

2015 ). These future prospects have prompted a new conscience about 

environmentally friendly agroecosystems, and policies are being actively 

promoted, which aim to prohibit or at least limit pesticide use, as well as 

promote the adoption of best management practices ( Lamichhane et al., 

2016 ). Furthermore, consumers tend to shift to healthy products, away, 

sometimes, from less healthy ones resulting from industrialized agriculture (

Sogari et al., 2016 ). In this context, researchers have endeavored to find 

and establish the best options that farmers could adopt to preserve natural 

resources such as soil and water while maintaining the yields and economic 

benefits of traditional practices ( Fleming and Vanclay, 2010 ; Iglesias and 

Garrote, 2015 ; van der Laan et al., 2017 ). 

In this general context, this Research Topic aims to present recent scientific 

progress concerning agricultural practices that allow agroecosystems to cope

with the new challenges imposed by global change. The Research Topic 

comprises 11 articles, including 6 Original Research articles, 2 Reviews, 2 
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Perspective articles, and 1 Method article. No doubt there are many more 

issues that could fit under the very broad scope of the Research Topic, but 

the articles gathered already cover a sizeable range of subjects, from novel 

agricultural practices to biodiversity, crop performance, and soil properties. 

Soil is a non-renewable resource that deserves special attention in the 

context of sustainable agriculture under climate change. In this Research 

Topic, two articles focus on this important resource. Gao et al . study the 

effects that afforestation may have on soil inorganic carbon (SIC) 

sequestration in Northwest China. This form of carbon is the dominant one in

arid and semiarid areas; therefore, a subtle fluctuation of SIC pool can alter 

the regional carbon budget. These authors found that the SIC pool increased 

after afforestation for 30 years, doubling the SIC amount observed in sandy 

soils, indicating the high potential of afforestation for sequestering carbon. In

addition, Bhat et al . compare the soil biological activity, focusing on 

phosphorus availability for crops, under long-term organic management vs. 

conventional agriculture in central India. They reported that organic systems 

possessed equal capabilities of supplying phosphorus for crop growth as 

conventional systems due to a higher biological activity. 

An interesting perspective article by Nair et al . highlights the potentialities 

and limitations that biochar application has for sustainable agriculture. Over 

the last decade, many authors have promoted the idea that applying biochar

or agrichar to soils presents a number of possible benefits, among which are 

the reduction of bulk density, enhancement of water-holding capacity, and 

stabilization of organic matter. Nevertheless, the merits of biochar remain 
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extremely controversial (e. g., Sánchez-García et al., 2014 ; Baveye et al., 

2018 ). In that respect, Nair et al. point out that several problems and 

bottlenecks remain to be addressed before one could consider widespread 

production and use of biochar. The current state of knowledge is based 

largely on limited small-scale studies under laboratory and greenhouse 

conditions. Properties of biochar vary with both the feedstock from which it is

produced and the method of production. The availability of feedstock as well 

as the economic merits, energy needs, and potential environmental risks of 

its large-scale production and use remain to be investigated. Nevertheless, 

Nair et al . argue in favor of the viewpoint that biochar could play a 

significant role in facing the challenges posed by climate change and threats 

to agroecosystem sustainability. 

The reduction of diversity in agroecosystems in a climate change context is 

the subject of three articles within this Research Topic. First, Nair et al. 

highlights the virtues of multi-strata tree + crop (MTC) systems. These 

systems are based on niche complementarity among species. This implies 

that MTC systems are structurally and functionally more complex than crop 

or tree monocultures, resulting in greater efficiency for capturing and using 

resources (light, water, nutrients). Ecosystem services, future scenarios and 

directions of MTC systems are clearly described in this thought-provoking 

article. Second, Shelef et al . review the value of native plants and local 

production as a means to promote food diversity and agricultural resilience. 

These authors used the example of producing pine nuts in the Western 

United States to illustrate their proposal to support local food production in 

an ecologically sustainable manner. Third, Chedraoui et al . review in detail 
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the literature devoted to Capparis spinosa (L.), a xerophilous species with a 

broad range of benefits and potentialities for agriculture in Eastern 

Mediterranean countries. This review provides information about the origin, 

distribution, taxonomy, genetics, cultivation, phytochemical composition of 

this species, as well as some of its traditional uses. Along this line of 

preserving biodiversity, Arheimer et al . are concerned with the decrease of 

snowy periods in northern Europe, which could lead to diversity losses in 

riparian mixed forests that are flooded during some periods of the year. 

These authors propose, through a modeling approach, to use artificial floods 

to preserve diversity in these ecosystems; however, several factors, both 

technical and economic, restrict the practical implementation of this 

proposal. 

Crop performance under different conditions has been addressed in two 

articles within this Research Topic. First, Li et al . are interested in assessing 

the extent of soybean nitrogen fixation under elevated CO 2 conditions, since

these could limit crop performance due to nitrogen limitations. These 

conditions increase the ability of plants to take up nitrogen by facilitating 

root proliferation and nodule growth. Second, the use of marginal lands for 

growing sorghum for bioethanol production is the subject of the article by 

Tang et al . They conclude that energy sorghum grown on marginal lands 

has a very low potential for ethanol production and, therefore, offers a lower 

possibility for commercial feedstock supply when compared to that grown on

regular croplands. However, screening suitable varieties may improve the 

growth of sorghum and its chemical properties for ethanol production on 

marginal lands. 
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From an economic perspective, Riar et al . present a diagnosis of biophysical 

and socio-economic factors influencing the choice to adopt organic or 

conventional systems for cotton production. Organic farmers are motivated 

by the sustainability of cotton production and growing food without 

pesticides, whereas conventional farmers are sensitive to their reputation in 

the community. 

Finally, in an interesting methodological article, Kundel et al . explain the 

design and the advantages of a new model of rainout-shelters for climate 

change experiments in agroecosystems. These devices prove able to sustain 

heavy weather and could be used in agricultural fields where management 

operations require the removal of the rainout-shelters. Moreover, they 

prevent common artifacts that occur when one uses other devices. 

Clearly, the 11 articles composing this Research Topic only begin to scratch 

the surface of a very broad area of research (as noted by the absence of 

articles devoted to soil organic carbon), which will undoubtedly become the 

focus of increasing attention, as time goes by and the effects of global 

climate change on agroecosystems become more pronounced and 

noticeable. In this context, it is our hope that this Research Topic will 

contribute in some measure to fostering a healthy debate on whither the 

research should be heading in years to come. 
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