STATEMENT
European Plant Science Organisation
www.epsoweb.org

New Technologies in Agriculture
15.6.2012
Agriculture has always been dependent on the incorporation of new technologies often inspired
by necessity. From the earliest beginnings, plant and animal domestication was based on the
identification of species and varieties that can be cultivated and that have properties of interest
for the production of food and other products. It required sharp observational skills and
thoughtful process of selection of seeds carrying the traits that are appropriate for the cultivation
of the species which eventually became our crops. In parallel, the development of agriculture
led to the identification and application of a well-developed set of agronomic rules and practices.
Every step in agricultural techniques such as ploughing or irrigation practices or more recently,
precision agriculture, gave rise to more efficient cultivation with benefits in plant production and
its diverse applications.
During the centuries, agriculture continued being the object of study for some of the brightest
minds of the time. Mendel for example defined the laws of genetics, Lawes and Gilbert
developed the first inorganic fertilizers, while Jethro Tull created the first seeding machines for
field use. In the middle of the 20th century, a number of different technologies have had a
significant impact on agricultural production. Some of them showed the power of genetic hybrids
which allowed us to develop new plant varieties and animal breeds that produced food more
efficiently and of better quality. Other techniques based on innovation in chemistry gave rise to
the production of fertilizers and phytoprotectants. Mechanical tools and tractors greatly
facilitated the work of farmers and finally many agronomic approaches were developed to allow
the best use of resources. All this progress could only happen through interdisciplinary effort
bringing advancements of basic sciences and technology into good agronomic practices.
Today, plant biology is reaching a high degree of sophistication and provides a very valuable
source for Innovation. Molecular techniques are producing a deluge of data which allow us to
understand the genetic basis of the traits of cultivated plant species. This helps us to explain the
amazing variability in plants and animals at the level of genes and genomes as well as proteins
and metabolites. Increasingly integrated approaches with physiological and developmental
routes are now being developed. In this way, we may more precisely define the genetic basis
for the traits needed by the farmers. Methods have been developed to increase and use the
variability of crop species even when complex collections of characters are involved. These
include new methods that modify the genomes in a more defined way than ever before in the
history of breeding.
Analysis of the interaction of the plant genetics and the environment increasingly includes
image analysis to study plant function from the cellular to the whole plant and even the stand
level. These phenotyping technologies support on the one hand the breeding process allowing
for high throughput selection as well as enhancing our mechanistic understanding of traits and
their background Furthermore these methods bridge provide innovations in precision
agriculture, farming technologies using remote sensing and positioning to inform farmers on the
state of plant stands in the field. To deal with these complex data and their interrelations,
informatics tools are being developed that will foster the integration of genetic improvement and
management practice in the future.

The following table provides an overview of the new methods that are available and the type of
effects that can be expected on agriculture is presented. Some of the technologies are based
on molecular methods and they already have an impact in plant breeding, both for the
production of genetically modified varieties and for the extensive use of marker-assisted
selection. Some of the technologies allow better phenotyping of the plants from cellular to whole
plant and stand responses. They may therefore be of use in designing crops for specific
purposes and will be of great help for managing the crop. These new tools will find applications
specific for each crop and for defined use in the increasingly diverse portfolio of plant products
as food/ feed, fibres/ chemicals and as a basis of bioenergy.
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Table 1: Technologies and applications

Conclusions
-

Many new technologies are emerging that are already having an impact in different
disciplines related to agriculture
These technologies may be important for the breeding of plants with many different
characters and they are already being used in seed industry
The new characters available may be important to produce plants that have new uses
beneficial to farmers
Other technologies may have a direct impact upon farm management
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