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Abstract

To facilitate various ecosystem services, the agroecological transition for the construction of sustainable
food systems requires the mainstreaming of biodiversity in territorial planning or bio-planning.
The facilitation of functional interactions of biodiversity in and between Natural Ecosystems (NE),
Agroecosystems (AE) and Urban Ecosystems (UE), must promote multifunction’s that are determinants
in the regeneration of the soil, crops, livestock and people microbiome, ecological self-regulation of
agricultural pests, restoration of degraded soils, resilience to climate change, among other necessary
functions.
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Introduction

The territorialization of agroecology is putting pressure on the role of biodiversity in
sustainable food and the need to have a holistic scientific basis to integrate it as a transversal
component in territorial planning.

The term diversity encompasses multiple levels of biological organization. Although its
definition has been associated mainly with the number of species in a community, landscape
or region, it currently recognizes the variety of roles that species play in communities and
ecosystems and the ways in which they transform the environment with their activity, which
is known as functional diversity. The generation of scientific knowledge related to functional
diversity is a key tool for the conservation and comprehensive management of ecosystem
services [1].

Ecosystem services are defined as [2]: the benefits that people obtain from ecosystems
and are grouped into four categories:

1.  support (ecological structures and functions essential to offer ecosystem goods and
services, such as example: the soil).

2. provision (the different plant and animal species that make up the biodiversity of an
ecosystem provide direct goods for human consumption and direct or indirect services
that benefit us).

3.  regulation (certain natural processes that help maintain the balance of ecosystem
interactions and conditions, such as climate and pest regulation).

4.  cultural (cultural diversity, religious and spiritual values, recreation, aesthetic
values, educational values).

However, the greatest attention has been concentrated on ecosystem services at the
scale of natural ecosystems, very little on agroecosystems (primary agricultural, livestock
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and forestry production) and urban ecosystems (towns and cities),
where developmentalism has degraded natural resources and,
consequently, the quality of life of human populations is affected.

The consideration of agrarian spaces as structuring systems
of the territory has occurred in parallel with the recognition of the
agri-food system as a strategic element in economic development,
in the quality of life, and in the creation of urban-rural links, from
the systems approach reterritorialized or locally based agri-food.
This opens up multiple possibilities for connection and creation of
intersectoral synergies in the organization of agricultural spaces,
also considering their multifunctionality and the overlap of their
economic, ecological and social dimensions [3].

Within all these proposals, local agroecological-based food
systems stand out, understanding that, in them, spatial planning
has the potential to contribute to overcoming the metabolic gap
by closing material cycles and overcoming the current segregation
between production and consumption. but also, between the
productive and the reproductive, between society and nature [4].

Of course, current tropical landscapes in a general sense are
fragments of natural habitat surrounded by a “sea” of agriculture,
where the nature of these fragments is not as important for
conservation as the nature of the agricultural matrix that surrounds
them. for the ecological functions they favor [5].

Functional
Interactions

In the prospective towards sustainable food, the management
of functional biodiversity transcends the sectors of ecology and
the environment, due to its contribution to the regeneration of
biodiversity in socioecosystems, among other strategic objectives
thatdemonstrate the need for an approach holisticin the governance
of the territory, an aspect that is summarized in this article.

Multifunctions of Biodiversity in the Food System

Biological diversity is composed of three main attributes:
composition, structure and function. Composition is the elements
that constitute biodiversity, that is, the hierarchical levels of
organization: genes, population/species, communities/ecosystems.
The structure refers to the physical organization of the elements of
each level of hierarchy: genetic and population structure, habitat,
physiognomy, landscape patterns. Functionality refers to the
diversity of processes that take place at each level of hierarchy:
genetic, interactions, ecosystemic, disturbances, others [6-8].

At the territorial scale (Figure 1), the facilitation of functional
interactions of biodiversity in and between Natural Ecosystems
(NE), Agroecosystems (AE) and Urban Ecosystems (UE), is a
determining factor in the regeneration of the soil, crops, livestock
and people microbiome, ecological self-regulation of agricultural
pests, restoration of degraded soils, resilience to climate change,
among other functions necessary for the sustainability of the food
system.

UE

Figure 1: Facilitation of functional interactions of biodiversity between ecosystems at the territorial scale.
Ecosystems: NE (Natural Ecosystems), AE (Agroecosystems), UE (Urban Ecosystems). Biodiversity: C
(Compositional), S (Structural), F (Functional).
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When these interactions are achieved in the design of farms and
their management, then it can be said that the complexity of said
system hasbeenreached, since biodiversity functional is favoring the
different organisms to act for the benefit of agricultural production,
by having the mechanisms that allow increasing the regulation of
populations of harmful organisms, pollination, nutrient recycling,
crop nutrition, among other ecosystem services [9]. In the search
for a healthy diet, the redesign of food production systems under
the principles of Agroecology, facilitates the functional interactions
of biodiversity that contribute to its capacity for ecological self-
regulation and that of the intestinal ecosystem of the people who
consume said foods [10].

In the study and practical application of functional biodiversity,
emphasis is placed on the response of biological communities to
environmental changes and their impact on ecosystem processes
through functional traits, known as: response-effect [11], behavior
is also observed in human settlements, when family and community
nutrition and well-being are affected by extreme events (climate,
epidemics, economic crisis, others), whose main response is to
produce their own food around or in backyards. their homes and
even at the community level [12].

In the same way that changes in land use, invasive species,
overexploitation and climate change have generated great
modifications in ecosystems, altering their functioning and
reducing the capacity to offer ecosystem services [13], agriculture
and livestock conventional farming has overexploited and degraded
soil, water and biodiversity resources, including the human
populations that work, live and feed on such productions.

In this sense, restoration ecology, defined as the science
associated with intentional human intervention, which promotes
the recovery of ecosystems after disturbance, acquires great
relevance and functional ecology becomes a key input for the
restoration of communities and ecosystems [14], so that they
complement each other in the facilitation of ecosystem services.

As a result of the agroecological transition, transformative
innovations are carried out in the redesign of production systems
(agroforestry), cultivation (multiple crops or polycultures)
and livestock (silvopasture) systems, agricultural and livestock
production is diversified and vegetation auxiliar structures are
integrated (groves, living fences, living barriers, windbreaks),
among other changes that contribute to a different multifunctional
matrix in rural, peri-urban and urban areas, which could well be
considered as Functional Types of Agroecosystems (FTA).

In fact, a new ecological concept related to ecosystem
functioning is the Functional Types of Ecosystems (FTEs), as groups
of ecosystems with similar dynamics in the exchanges of matter and
energy between the biota and the physical environment [15,16].

“Biozones”, proposed to identify vegetation units that share
characteristics of ecosystem functioning [17], are also used to refer
to the aggregate components of ecosystems whose interactions
with each other and with the environment produce differences in
the patterns of the structure and dynamics of the ecosystem [18].

Bio-Planning of the Territory

Territorial planning, as a fundamental component in the
governance of the food system, is demanding an agroecological
transition towards the facilitation of functional interactions between
natural ecosystems, agroecosystems and urban ecosystems, which
could be considered as bio-planning of the territory.

In the last decade there have been considerable advances in the
incorporation of agricultural spaces into territorial planning. We
have gone from a situation in which practical examples were scarce
[19], to a growing presence of this issue in theoretical debates on
territorial planning, and to its gradual, still incipient, assimilation in
professional practice [20].

The awareness of the dependence of the current food system
and the negative impacts it has on the environment has driven new
plans, whether strategic or spatial planning, which are formulated
taking into account the functional and spatial needs that the
reorganization of the system would entail. agri-food sector in a
transition towards relocated models [20].

They assume that, in the reconstruction of resilient territories,
linked to a bioeconomy adapted to local resources, it is essential
to strengthen the relationships and links between production
and food consumption, as well as working on rebuilding ties and
communities. It is also important to recover food culture and
traditional knowledge linked to local conditions, and improve
ecosystem functioning, especially in inserted areas or in proximity
to spaces of natural value [20].

Agriculture, being inserted in a landscape environment that
includes conservation spaces such as biological corridors and
protected areas, the permeability of the agricultural matrix is of
vital importance to guarantee the efficiency of these spaces [21].

The interest in integrating agricultural spaces and food systems
into green infrastructures is in turn transferred to the interior of
cities and their peri-urban environments, combining their design
with the principles of landscape ecology and agroecology until
reaching infrastructures [22].

Until recently, urban planning barely paid attention to
agricultural spaces and the food system. However, one of the great
challenges of urban planning and territorial organization is to
recover the “lost relationships between the city, agriculture and
food. Mata Olmo [23] evolving towards territorialized food systems
and counting on social participation [24].

This endorses the relevant role of agriculture as a model
of the population dynamics of animal and plant species, and
recognizes that, from the point of view of nature conservation, the
abandonment of agriculture represents a threat similar to that of
the intensification of agricultural uses [25].

Precisely, during the agroecological transition, in agricultural
and livestock production systems, aquifer infrastructures, land
communication routes and facilities, whether in rural, peri-urban
and urban areas, designs must be promoted and integrated
vegetation structures, which in their together express functional
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characteristics, so that they contribute to the ecosystem services
that, as a whole, facilitate sustainability.

Conclusion

Ecosystems have been formed naturally or according to human
intervention; however, the agroecological transition implies the
reconfiguration of the territory into local food systems. In this
process, functional biodiversity is decisive for the generation of
various ecosystem services that facilitate sustainable food. It is
suggested that governance should integrate the bio-planning of the
territory.

References

1. Salgado-Negret B (2016) Functional ecology as an approach to the
study, management and conservation of biodiversity: protocols
and applications. Instituto de Investigacion de Recursos Biolégicos
Alexander von Humboldt, Bogota DC, Colombia, South America, p. 236.

2. Goldman RL, Thompson BH, Daily GC (2007) Managing for ecosystem
services on US agricultural lands. In US agricultural policy and the 2007
farm bill. In: Arha K, Josling T, Sumner DA, Thompson BH (Eds.), Woods
Institute for the Environment, Stanford, California, pp. 97-111.

3. Simén-Rojo M, Moran-Alonso N, Giocoli A, Mataran-Ruiz A (2023) Urban
and territorial planning plans from the logic of sustainable food systems.
Estudios Territoriales 55(217): 873-882.

4. Lopez-Garcia D, Gonzalez Molina M (2021) An operational approach to
agroecology-based local agri-food systems. Sustainability 13(15): 8443.

5. Perfecto I, Vandermeer ], Wright A (2009) Nature’s matrix: linking
agriculture, conservation and food sovereignty. (1* edn), Earthscan,
UK, ISBN: 978-1- 84407-781-6 (hardback), 978-1-84407- 782-3
(paperback), p. 25.

6. Norse E, Rosenbaum K, Wilcove D, Wilcox B, Romme W, et al. (1986)
Conserving biological diversity in our national forests. The Wilderness
Society, Washington DC, USA.

7. Noss R (1990) Indicators for monitoring biodiversity: a hierarchical
approach. Conservation Biology 4(4): 355-364.

8. Rozzi R, Armesto ], Figueroa ] (1994) Biodiversity and conservation of
chile’s native forests: A hierarchical approach. Bosque 15(2): 55-64.

9. Vazquez LL, Matienzo Y, Alfonso ], Veitia M, Paredes E, et al. (2012)
Contribution to the agroecological design of urban and suburban
production systems to promote ecological processes. Revista Agricultura
Organica (La Habana)18(3): 14-18.

10.Vazquez LL (2022) Human microbiota, functional biodiversity and
agroecological designs: In search of a healthy diet. ] Biotech Biores 4(1):
JBB.000578.

11. Suding KN, Lavorel S, Chapin FS, Cornelissen JHC, Diaz S, et al. (2008)
Scaling environmental change through the community-level: a trait-
based response-and-effect framework for plants. Global Change Biology
14(5): 1125-1140.

12.Vazquez LL (2023) Community agroecology. Basis for food resilience
in the face of extreme events. Journal of Applied Biotechnology and
Bioengineering 10(5): 164-169.

13. Chapin FS, Zavaleta ES, Eviner VT, Naylor RL, Vitousek PM, et al. (2000)
Consequences of changing biodiversity. Nature 405: 234-242.

14. Gonzélez MA, Salgado-Negret B, Baptiste M, Cortes AM Ruiz C, Ruiz CA,
et al. (2016) Functional ecology: a tool for the generation of scientific
knowledge regarding the integrated management of biodiversity and its
ecosystem services. In: Salgado-Negret B (Ed), Functional ecology as an
approach to the study, management and conservation of biodiversity:
protocols and applications, Instituto de Investigacién de Recursos
Bioldgicos Alexander von Humboldt. Bogotd DC, Colombia, South
America, pp. 212-234.

15. Paruelo JM, Jobbagy EG, Sala OE (2001) Current distribution of ecosystem
functional types in temperate South America. Ecosystems 4: 683-698.

16. Alcaraz-Segura D, Paruelo M, Cabello ] (2006) Identification of current
ecosystem functional types in the Iberian Peninsula. Global Ecology and
Biogeography 15(2): 200-212.

17.Soriano A, Paruelo JM (1992) Biozones: vegetation units defined by
functional characters identifiable with the aid of satellite sensor images.
Global Ecology and Biogeography Letters 2(3): 82-89.

18.Shugart HH (1997) Plant and ecosystem functional types. Plant
functional types: their relevance to ecosystem properties and global
change. In: Smith TM, Shugart HH, et al. (Eds.), Cambridge University
Press, UK, pp. 20-45.

19.Simén-Rojo M, Zazo A, Moran N (2012) New approaches in urban
planning to protect peri-urban agricultural spaces. Ciudades: Revista del
Instituto Universitario de Urbanistica de la Universidad de Valladolid
(15): 151-166.

20.Sim6n Rojo M (2022) Urban planning of agroecological food systems.
Fundacién Entretantos.

21.Currutxaga M, Lozano PJ (2008) Evidence on the effectiveness of
ecological corridors: solving the problem of habitat fragmentation?
Observatorio Medioambiental 11: 171-183.

22.Bohn K, Chu D (2021) Food-productive green infrastructure: Enabling
agroecological transitions from an urban design perspective. Urban
Agriculture & Regional Food Systems 6(1): e20017.

23.Mata Olmo R (2018) peri-urban agriculture and agri-food strategies
in Spanish cities and metropolitan areas. Old problems, new projects.
Territorial culture and social innovation: Towards a new metropolitan
model in Southern Europe, pp. 369-390

24. Mataran A (2013) Social participation in the active protection of peri-
urban agricultural areas: a state of the art. Bulletin of the Association of
Spanish Geographers.

25. Garcia MR (2003) Environmental connectivity: Protected areas in the
Mediterranean Basin, Espafa, Spain, ISBN-84-95785-33-1, pp. 71-82.

Mod Concep Dev Agrono

Copyright © Luis L Vazquez


https://portalcientifico.upm.es/en/ipublic/item/10108619
https://portalcientifico.upm.es/en/ipublic/item/10108619
https://portalcientifico.upm.es/en/ipublic/item/10108619
https://www.mdpi.com/2071-1050/13/15/8443
https://www.mdpi.com/2071-1050/13/15/8443
https://conbio.onlinelibrary.wiley.com/doi/10.1111/j.1523-1739.1990.tb00309.x
https://conbio.onlinelibrary.wiley.com/doi/10.1111/j.1523-1739.1990.tb00309.x
https://revistabosque.org/index.php/bosque/article/view/1332
https://revistabosque.org/index.php/bosque/article/view/1332
https://crimsonpublishers.com/jbb/pdf/JBB.000578.pdf
https://crimsonpublishers.com/jbb/pdf/JBB.000578.pdf
https://crimsonpublishers.com/jbb/pdf/JBB.000578.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2008.01557.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2008.01557.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2008.01557.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2008.01557.x
https://www.nature.com/articles/35012241
https://www.nature.com/articles/35012241
https://link.springer.com/article/10.1007/s10021-001-0037-9
https://link.springer.com/article/10.1007/s10021-001-0037-9
https://www.jstor.org/stable/3697617
https://www.jstor.org/stable/3697617
https://www.jstor.org/stable/3697617
https://journals.scholarsportal.info/details/09607447/v02i0003/82_bvudbftaossi.xml
https://journals.scholarsportal.info/details/09607447/v02i0003/82_bvudbftaossi.xml
https://journals.scholarsportal.info/details/09607447/v02i0003/82_bvudbftaossi.xml
https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/uar2.20017
https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/uar2.20017
https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/uar2.20017

	Photosynthetic Characteristics of Younger Leaves (Emerging Leaves) and Older Leaves (Mature Leaves) 
	Abstract
	Introduction
	References

