CGRFA-12/09/Inf.17

E

October 2009

Item 7.1 of the Provisional Agenda
COMMISSION ON GENETIC RESOURCES FOR FOOD AND AGRICULTURE
Twelfth Regular Session
Rome, 19 -23 October 2009

MAIN FUNCTIONS AND SERVICES PROVIDED BY MICROORGANISMS RELEVANT TO FOOD AND AGRICULTURE

This document is printed in limited numbers to minimize the environmental impact of FAO's processes and contribute to climate
neutrality. Delegates and observers are kindly requested to bring their copies to meetings and to avoid asking for additional copies.
Most FAO meeting documents are available on the Internet at www.fao.org.

W0000

CGRFA-12/09/Inf.17

1

I. INTRODUCTION
1.
The Commission, at its Eleventh Regular Session, noted that, while many types of microorganisms and invertebrates play critical roles in the provision of essential services within the
food chain, the biodiversity of micro-organisms and invertebrates for food and agriculture had not
received adequate attention. The Commission further recognized the important role of microorganisms and invertebrates in relation to food security and sustainable agriculture, and the need
to strengthen capacity and knowledge in order to further understand the many roles and functions
of these essential resources in relation to sustainable agriculture.1
2.
The present document gives an overview of the main functions and services provided by
micro-organisms in food and agriculture The main described functional groups relevant to
agriculture are: soil micro-organisms; biological control agents, plant pathogens; farm animal
pathogens; micro-organisms used in agro-industrial processes and micro-organisms used in
biotechnology processes; the main presented functional groups of relevance to food processing
are: beneficial and non-beneficial micro-organisms. Table 1 below, lists these main microorganism functional groups and the key services they deliver; the table also includes some
specific examples for illustrative purposes.
TABLE 1: MAIN SERVICES OF MICRO-ORGANISMS IN RELATION
TO FOOD AND AGRICULTURE2
Functional groups
Agriculture
Soil regulators

Services

Plant growth promotion
(regulatory)

Micro-organisms
(examples)
FUNGI
Mycorrhizal fungi

Nutrient cycling
(supporting)
Soil formation
(supporting)

Biological Control
Agents

Water regulation
(provisioning)

BACTERIA
- Nitrogen fixing
bacteria such as
Rhizobium spp.
- Azotobacter spp (freeliving)

Disease regulation
(regulatory)

BACTERIA
- Bacillus thuringiensis

Invasive species
management (regulatory)
FUNGI
Endophytic fungi, such
as Gliocladium
catenulatum
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Examples

Facilitate nutrient and
water acquisition by
plants by colonizing plant
roots and extending far
into the soil

- Enable nitrogen fixation
after establishing inside
root nodules of legumes
- Supply small amounts
of nitrogen to plants
when in their proximity
- kill the caterpillar stage
of a wide array of
butterflies and moths

Reduce incidence of
Witches’ Broom Disease
in cacao plants by
inhibiting the growth of
the Crinipellis perniciosa
fungus

CGRFA-11/07/Report, paragraph 65.
The Millennium Ecosystem Assessment defines ecosystem services as “...the benefits people obtain from ecosystems.
These include provisioning, regulating, and cultural services that directly affect people and supporting services needed
to maintain the other services.” Parts of this table have been adapted from the “Millennium Ecosystem Assessment.
Ecosystems and Human Well-Being. A Framework For Assessment, 2003”.
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Plant Pathogens
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Cause pests and infectious
diseases

OOMYCOTA
Pythium arrhenomanes
FUNGI
Fusarium oxysporum

Farm Animal Pathogens Cause pests and infectious
diseases

BACTERIA
Salmonella dublin

Micro-organisms used
in agro-industrial
processes

FUNGI
White Rot Fungus
(Phanerochaete
Chrysosporium)

Bioremediation

Production of bioenergy

YEAST
Saccharomyces
cerevisiae

Micro-organisms used
in biotechnology
processes

Food
Beneficial microorganisms

Genetic engineering

Fermentation
(supporting)
Probiotics
(regulatory)

BACTERIA
Escherichia coli

Causes corn root rot
Its specialized forms
causes various diseases in
a variety of hosts, such as
wilt on banana, tomato
and muskmelon
Is a bovine pathogen,
causing dysentery,
abortion, and death from
septicaemia
Degrade soil
contaminants such as
insecticides and
herbicides through
mineralization
Fermentation with
Saccharomyces
cerevisiae
facilitates ethanol
production from
agricultural residues such
as sugar cane bagasse
Genes encoding essential
enzymes of the
fermentative pathway for
ethanol production are
inserted into Escherichia
coli, resulting in
increased cell growth and
the production of ethanol
as the principal
fermentation product
from glucose

BACTERIA
Lactobacillus bulgaricus Produce lactic acid
during fermentation,
which is responsible for
the sour taste and for the
improved microbiological
stability and safety of
yoghurt
Bifidobacterium bifidum Favorably alter the
intestinal microflora
balance in humans,
thereby inhibiting the
growth of harmful
bacteria, improving
digestion, strengthening
the immune system and
preventing gastrointestinal fections
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Non-beneficial microorganisms
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Spoiler agents

BACTERIA
Staphylococcus aureus

Health hazardous microbes

Vibrio cholerae

Produce toxins in food,
causing food poisoning
when ingested
Produce enterotoxin in
the small intestine, which
causes Cholera, an acute
intestinal infection

