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Linnaeus 2 kingdoms
Haeckel 3 kingdoms
Chatton 2 empires

Copeland 4 kingdoms

Whittaker 5 kingdoms
Woese et al. 6 kingdoms
Woese et al. 3 domains

Cavalier-Smith 8 kingdoms

Cavalier-Smith 6 kingdoms

Ruggiero et al. 7 kingdoms

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Vegetabilia
Plantae Protista
Eukaryota Prokaryota

Plantae Protista Monera
Fungi Plantae Protista Monera
Fungi Plantae Protista Archaebacteria Eubacteria

Eucarya Archaea Bacteria

Fungi Plantae Chromista  Protozoa Archezoa Archaebacteria Eubacteria
Fungi Plantae Chromista Protozoa Bacteria
Fungi Plantae Chromista Protozoa Archaea Bacteria

»*". Since ancient times, scentists have been trying to classify living organisms. By the end of the 20" century, the English biologist Thomas

Cavalier-Smith, after intense study of protists, created a new model with six kingdorns. During the 21 century, a phylogenetic approach,
based on DNA comparisons (see box below), to classify organisms has gained strength. However, the real evolutionary relationship arnong
eukaryotes, in particular protists (see page 31), Is still debated and future changes in the classification might be needed. (JRC)
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Known and estimated number of species of soil organisms and vascular plants organised according to size. Values
of estimated diversity comply with the published literature, and are supported by expert judgement. Asterisks
indicate numbers of species that live in the soil (updated from Barrios, Ecological Economics, 2007).

Organism size

Vascular plants

Known species

350700

Estimated species

0% described

Mites

100000

Earthworms 7 000* 30000* 23 %
Ants 14000 25000-30000 60-509%
Termites 2700 3100 87 %

Collembolans

50000

Nematodes 20000-25000* 1000000-10000000* 0.2-25%
Protists 21000* 7000000-70000000* 0.03-0.3%
Fungi 97 000 1500000-5100000 1.9-6.5%
Bacteria 15000 >1000000 <1.5%




Prokaryota — Archaea The versatile archaea R ), - ,’]
N i AV
Ao ; | + The discovery of archaea altered our understanding of evolution, but
i — \¢ recent research suggests that eukaryotes evolved from archaea. So
B \/ _.f \- hurmans may actually be derived from archaea.
x { | + Archaea live in the widest range of environmental conditions of any

{ organisms, from pH O to pH 12, 0°C to 120°C, and up to 35 %

90°C by having a thin membrane, made up of double-headed

st
?‘ \ \ lipids, that insulates the cell interior from the heat. In acid or salty
‘ / W environments, this sort of membrane acts as a barrier to water

molecules and other ions.

\ salinity
+ Hyperthermophilic archaea survive at temperatures greater than
Ww—'—

-

\

+ The halophilic archaeon, now called Haloquadratum walsbyi, was for

Prokaryota — Bacteria a long time known as ‘Walsby's square bacteriurn’ as it is box shaped

and forms large fragile flat sheets in the environment.

+ Archaea do not have a nucleus.

Medicago italica formed by Sinorhizobium meliloti.



Actinobacteria
\!

The earthy smell after it rains is linked to Actinobacteria.
In particular, the molecule responsible for the aroma is known as geosmin.

Geosmin is produced by the Gram-positive bacterium Streptomyces, a
genus of Actinobacteria, and released when these microorganisms die.

The human nose is extremely sensitive to geosmin and is able to
detect it at very low concentrations.

Geosmin is also responsible for the earthy taste of beetroots.

Cyanobacteria




Fungi — Macrofungi

Mycena chlorophos

Fungi — Mycorrhizal fungi

(a) show the colonisation by arbuscular mycorrhizal fungi (AMF).
The AMF develop unique structures within root cells: (b) vesicles with
storage function, and (c) arbuscules, the typical brush-like structure which
gives the name to this group of fungi. (SLS, MBR)



Microfauna — Tardigrada Microfauna — Rotifera




Mesofauna — Enchytraeidae




Mesofauna — Collembola




Mesofauna — Diplura




__Macrofauna — Formicidae




Macrofauna — Myriapoda




Megafauna — Mammalia, Reptilia and Amphibia
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The Soil Food Web
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ESQUEMA DEL PATOSISTEMA (segun MANGENOT y DIEM 1979)
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Ta
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s El patégeno
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Methods to study soil biodiversity

LEMITE QCULAR Ocular
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Recogida para estudio de la
macro y microfauna del suelo
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M watch glass ESQUEMA DE UN NEMATODO HEMBRA

tissue

estilete

esofago
bulbo medio

tinfoil dish with anillo nerviosg
mesh bottom ;

Glandulas
esofagicas

intestino

cuticula

~——— water

pinch clamp
rubber tubing

collecting tube

nematodes

1

Fig. 57. Baermann funnel apparatus for nematode extraction from soil. Water in
funnel should reach just above the bottom of the mesh.







Nematodos

CLASIFICACION DE NEMATODOS SEGUN SU PAUTA NUTRICIONAL

OMNIVOROS
BACTERIOFAGOS gue parasitan

Insectos, y pueden utilizarse en control
biologico de plagas

BACTERIOFAGOS

FUNGIVOROS e
PREDADORES 90‘3
Ifln'f (7 =‘.:_-i \
FITOPARASITOS parasitan vegetales, | Fni l(!l
’ FUNGIVOROS PREDADORES
ECTOPARASITOS _
ENDOPARASITOS |

FITOPARASITOS



Heterarhabditis

Larvas de Galleria mellonella muertas por accion de los nematodos. Las larvas
de la izquierda han sido muertas por Sfeinernema vy las de la derecha muertas
por Heterorhabditis con el tono rojizo que caracteriza la accion de su bacteria
simbionte.

{foto tomada en el laboratorio del Ing. Luis Lizarraga, Cusco-Peru)

Life cycle of beneficial nematodes
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La estructura de la
comunidad de nematodos
juega un papel importante
en la mineralizacion e
inmovilizacion de la MOS.
(Neher,2001)

Indicador de calidad de
sustrato y de liberacion de
nutrientes

Bioindicadores

Adicion enmiendas organicas
altera la composicion de la
comunidad de nematodos.



Heterodera glycines Globodera pallida

Quiste de Heterodera mostrando
huevos en interior




Nematodos fitopatogenos

Nematodos formadores de agallas

Quistes de nematodos Globodera spp.



Gorgojo del cereal Sitophilus granarius

Gorgojo de la lenteja Bruchus lentis

Gorgojo de la alubia Acanthoscelides obtectus



PLAGAS Y ENFERMEDADES DE CULTIVOS




Managing soil organic matter is
the key to air and water quality.
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SALUD "CALIDAD" DEL SUELO
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