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Matéria organica

Particulas elementares

Areia
2-0,02mm

Limo
® 0,02 - 0,002
mm

Textura

- Argila
< 0,002 mm

!

Agre_gados

Estrutura


https://slideplayer.com.br/slide/5654891/
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Onde esta a vida no solo?
do Solo
Aggregate of

Macropores (>75um) Plant root and
[ associated microbes silt, clay, SOM

Organic matter 2
(SOM) grain ‘ %

(30-75um) Films and
> water-filled
Fungal pores
hyphae

Bacterial
colony

Micropores

(<30pm)

Soil Meso/Micro
Fauna

Sand (rock) Grain

1pm =0.001 mm


https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/1029
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Importancia ecoldgica da actividade microbiana
do Solo

Transformacao de matéria organica em mateériainorganica

Soil microorganisms degrade
organic compounds

Elements of organic compounds is\
released such as carbon, phosphorus,

sulfur, nitrogen, and iron
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A biodiversidade do solo em numeros Dia Mundal

do Solo

Encerra mais de 25% da biodiversidade do planeta
Gestao sustentavel do solo poder produzir até mais 58% de alimentos

Trabalham 24h por dia, 7 dias por semana, 365 dias por ano!

\A/N\ Food and Agriculture N7/
Q@ SgtadN“mn:"M F

Peso das bactérias num ha é equivalente ao de 2 vacas

United Nations

\W/ Food and Agriculture ;;»ﬁ«;;;mw =)
Organization of the ot 0N
=X




Carbono da biomassa microbiana
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Biomassa microbiana do solo
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PrOfundIdade (Cm) Adatado de Perez et al., 2004

15 cm superficiais os mais importantes



Organisms per gram of soil

Distribuicao dos micrdbios no solo
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Aerobic-Bateria

Anaerobic-Bacteria

Actinomyces

Fungi

7,800,000

1,950,000

2,080,000

119,000

1,800,000

379,000

245,000

50,000

472,000

88,000

49,000

14,000

10,000

1,000

5,000

3,000

100

400

3,000

*From Martin Alexander-Introduction to soil microbiclogy (2" Edition), 1977.

1 colher de cha de solo pode conter 10° micrébios

1000 000 000!!
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Distribuicao dos micrdbios na rizosfera 2 Mun
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Distancia a raiz (mm)

Populacao microbiana diminui com a distancia as raizes

289 metabolitos secundarios diferentes presentes nas secrec¢des de A. thaliana

(Walker et al., 2003; Narasimhan et al. 2003)



Distribuicao de microbios na rizosfera
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Numero de bactérias (CFUx106. g1 solo ou peso seco de raiz) nO rizoplano e na
rizosfera de diferentes plantas e no bulk soil (S) e o seu racio R/S

Flant species Rhizoplane  Rhizosphere Bulk soil RS ratio
Red clover ( Trifofium pratensé 3844 3255 134 24
Oats (Avena sativa) 3588 1030 184 B
Flax { Linum usitatissum) 2450 1015 184 ]
Wheat { Triticum aestivam) 4119 710 120 &
Maize (Fea mays) 4500 614 184 3
Barley | Hordeum vulgare) 3216 505 140 3

(Rouat and Katznelson 1961).
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ASM Biofilms Collection. Trolldenier

Imagem de microscopia de fluorescéncia, a vermelho fungos filamentos e bactérias
na rizosfera de trigo de primavera. (The original image was at 100X and is a part of the ASM Biofilm Collection).
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ELSEVER Sail & Tillage Research 53 (20005 201

tion of soil o

Tillage, habitat space and fu

IM. Young™, K. Ritz

Seil.Plant Dynamics Unit. Seomish Crop Research fnsmiture, Celular and Fmvimamental Physiolagy,
Dundar, Scofand DD2 SDA, UK

Accepied 16 July 1999

Abstract

review examines the effect of tillage on microbial habitat space, and the mles of microbes in influencing

transformation processes withi
eritically focusing on {a) degrees
network, and {¢) the mle of i
neity is shown tobe a key characteristic of soil stucwre and N-ransformation processes, impacing on predator. prey
icrobial habitable pore space, and the modelling of fie soil systen respect to denitrification. The latier area is
discussed with respect to the notion of how a functional appraisal of soil structure may be approached theoretically, at the
aggregate and soll profile sesle. © 2000 Elsevier Science B.V. All rights reserved

ty in soil. Spaal

temgeneity; Microbial activity; Nitmgen sansformations; Tillage

Keywonds: Seil sructure; Soil pore network;

1. Introduction This control arises through alterations in habitat space,
water and substmte distribution, and the spatial

A large body of literature e: ment of pore pathways, The primary ef
prac w0 microbial activity and microbially is to physically disturb the soil profile.
mediated processes (eg., Hahan, 1986 Bowman Microhial inhabitants of the soil will react differently

et al., 1990; Shtina and Kirov, 1992; Franzluebbers to such disturhance. The specific effect will depend
etal., 1994, 1995: McGarty etal., 1995). Manipulation largely on the disturbance that occurs, or is “sensed”, at
the spatial scale to which the arganisms are sensitive.
For instance, an extensive network of fungal hyphae
ale (Elliot and Coleran, 1988) ramifying through the soil profile may be affected

dramatically by a ple apart hyphal con-

nections, and disrupting flow paths within the myce-
ther, Praent midss: Sistitiol s ki lium. Bacterial colonies living in the centre of
on the other hand. remain initially
as the zone of soil in which they
ly intact. These intuitive cons

il structure is one of the principal means by which

crobial dynam

da variabilidade estrutural)

(a escala das interagoe

Kydel Building, Bell Smee DJM«-.UDW 1HG. Tel : +
308644, fax: 382-562426.
Fmail address i m youngd Gy sc ak (LM, Young). inhabit remains lar;

0167-1967AFS - see front matier ) 2000 Ebevier Science B.V. All rights reservesd
PIL 50167-1987(99)00106-3
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Sequestro de C
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v Monoculturas e intensificacdao do uso do solo dos

Analise da network bacteriana em amostras de solo ao longo do gradiente de
intensidade de utilizagao, no Brasil

®0 0
o.. ®eo™
.4,-.!--. ®s00°®
s+ 0 0g 00 009
i o.... g ® e
‘. ... b o
B oio;. ¢ @
0%s0 e%s0 2
.o g Q'g P Q
eitace g .
‘6'9-;"')\?‘."9 ‘.«‘\itr’?’" 0. Q . e )
gruavg e e g® ® ® -
T Dttno ReRey ) (€] »
S5 90 00 S ® o
oo .‘:. ® O
Native Forest Native Grassland Soybean field

In Mujtar et al., (2019). Global Food Security, 20:132-144. Modified from Lupatini et al. (2014)

* Cada cor representa grupos de taxa com capacidades metabdlicas chave.

* Cada ponto representa um género bacteriano

* Tamanho do ponto é proporcional ao valor da centralidade de proximidade
* Linhas entre pontos representam as intercagdes troéficas.

A centralidade de proximidade jlustra a proximidade de um género bacteriano a todos os outros na rede e considera-se que um género bacteriano com
elevado valor de CP tem certamente um efeito pronunciado na comunidade microbiana porgue pode rapidamente afectar outras espécies na comunidade
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v'Préticas de mobilizacao do solo

Impacto do sistema de mobilizacao do solo na diversidade de AMF
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Brito I., Goss M.J., Carvalho M., Chatagnier O., Van Tuinen D. (2012). Soil & Tillage Research 121, 63-67.



Ameacas a biodiversidade
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v'Uso de pesticidas

SiteA SiteB SiteC SiteA+ SiteB+ SiteC+
Uso decrescente de organoclorados Uso decrescente de organoclorados
+ plantas

Sun et al., (2019). Chemosphere 215, 461-469

B Acidobacteria

& Thermotogae

O Proteobacteria

B Nitrospirae

B Gemmatimonadetes

B Firmicutes

B Elusimicrobia

O Chioroflexi

B Bacteroidetes

B Armatimonadetes

@ Actinobacteria
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Ameacas a biodiversidade

Prokaryotes (cells)

Fungi (metres of
hyphae)

Arbuscular
mycorrhizal

fungi (metres of

hyphae)

Protists
(individuals)

Nematodes
(individuals)

Enchytraeids
(individuals)
Collembola
(individuals)
Mites (Oribatida
- individuals)
Isopoda
(individuals)
Diplopoda
(individuals)
Earthworms

(Oligochaeta
- individuals)

v Eros3o do solo

Abundance (approximate)

Estimated in untouched soil (Bardgett &
wvan der Putten, 2014)

4-20 x 10°/cm’®
100/g

81-111/cm®

10%-107/m?

2-90 x 10%/m?>

12-311 = 10%/m?®

1-5 x 10%/m?

1-10 x 10%/m?

10/m?

110/m?

300/m*

Estimated to be displaced by
runoff of 1 tonne of soil

27-13.3 =107
100 x 10°

54-74x 107

6.7 = 10°-1012

1.3-60 % 10%!

8-20.7 x 10°

6.7-33.3 x 10°

67-66.7 x 10°

667

7,330

20,000
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Orgiazzi, A, Panagos, P. Soil biodiversity and soil erosion: It is time to get married. Global Ecol Biogeogr. (2018); 27: 1155- 1167.
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Published in the Global Soil
Biodiversity Atlas by the
European Commission’s

Joint Research Centre, as
part of the Global Soil
Diversity initiative - 2016

https://www.spatialsource.com.au/gis-
data/global-soil-diversity-map-reveals-threats

Map of botential threats to soil biodiversiti



Global change factors

w
eCO,
PPT-
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W x eCO,
N x PPT+
NxP

NxP xK

numero de espécies num determinado local e/ou sistema

Ameacas a biodiversidade

Meta-anadlise baseada em 1235 estudos sobre global
change factors (GCF) na biodiversidade do solo

GCF - Factores geradores de mudangas a escala macro
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Zhou, Z., Wang, C. & Luo, Y. Meta-analysis of the impacts of global Change factors on soil microbial diversity and functionality. Nat Commun 11, 3072 (2020). https://doi.org/10.1038/s41467-020-16881-7
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Perigos da perda de biodiversidade o Selo

= Diminui¢ao das interagoes
= Perda de redundancia de ac¢ao
= Prevaléncia de indesejaveis

= Perda de fungoes

Perda de Resiliéncia do sistema
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logica ecoldgica na producao agricola

A B
Extensive system ——— SUSta.'nab!e P Intensive system
l Intensification

: I

Sustainable system

Low soil biodiversity

High soil biodiversity

Keiblinger, K., & Kral, R. (2018). Journal of Land Management, Food and Environment, 69(3), 141-153
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Estratégia para uso da diversidade
funcional dos AMF nativos na
bio-proteccao de culturas
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d
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Serradel

Plantas Developers de ERM

!

Eliminacao do Developer

corte ou herbicida

!

ERM intacto

!

Colonizagao AM precoce da cultura a instalar

Functional Diversity of Mycorrhiza and Sustainable Agriculture. Management to Overcome Biotic and
Abiotic Stresses (2017). Michael Goss, Mario Carvalho and Isabel Brito. 1st Edition, Academic Press

e
Ornithopus compressus (Myc *)



http://www.google.pt/url?sa=i&rct=j&q=mycorrhizal+mycelium&source=images&cd=&cad=rja&docid=hkLzElTAM1ATwM&tbnid=SSUfkPr6FOG5rM:&ved=0CAUQjRw&url=http://soil-environment.blogspot.com/2010/08/role-of-mycorrhiza-in-mineral-nutrition.html&ei=2LZEUdWrHqXP0QXJm4HYCQ&bvm=bv.43828540,d.ZGU&psig=AFQjCNGUIWSmBETRefQeR0JaOQEAdlvtNQ&ust=1363544144699889
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toxicidade Mn

21 DAP
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Ornithopus Lolium

No-plants Silene Lolium Ornithopus
galica rigidum compressus

n ERM intacto . ERM partido

Brito I., Carvalho M., Alho L. and Goss M.J. (2014) Soil Biology and Biochemistry 68, 78-84.
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Ornithopus Lolium

’ Diversidade

Trigo

ERM intacto ERM intacto

u Acaulospora

u Ambispora
Archaeospora

1 Claroideoglomus

©* Funneliformis

© Gigaspora

e ’\‘
. A  Glomus
A  Pacispora
mg/plant 7 &y : Paraglomus
/: - S = Rhizophagus

N

.7‘”

Brigido C, van Tuinen D, Brito I, Alho L, Goss MJ, Carvalho M (2017). Soil Biology and Biochemistry 112: 237-247
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Esta estratégia foi usada para proteger:

Trigo e trevo subterraneo contra toxicidade de Mn

Tomate contra Fusariose (F. oxysporum)

Milho contra Cephalosporium maydis

Vinha- Stresses Multiplos

Milho - Sistema intensivo — High P
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Proteccao de tomateiro contra fusario em
Dia Mundial

condi¢cdes de campo do Solo

F. oxysporum foi problema grave no ano anterior — 6 ha

* Antecipagao de preparac¢ao do terreno (logo apds colheita
do tomate) e sementeira de cover crop (cevada)

e Cevada em Fevereiro

* Cevada eliminada com herbicida sistémico (esquerda)

* Preparagao tradicional do solo na Primavera, antes da
planta¢dao do tomate (direita)
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Protec¢ao de tomateiro contra fusario em condi¢ées de campo

Pia Mundial

Cover crop de Inverno e ERM intacto do Solo

Fruit production (ton.ha-1)
Plant mortality (%)

CC Trad

= Total fruit production & Red fruit production A Plant mortality

Beneficio mesmo com aplicac¢ao liberal de nutrientes!

Brito I., Goss M.J., Alho L.; Brigido C., van Tuinen D., Félix R. and Carvalho M. (2019). Fungal Ecology 40. 72-81
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Projecto a decorrer actualmente

ALT20-03-0246-FEDER-000056 . .
Dia Mundial

BIOPROTOMATE do Solo

Bio-proteccao de Tomateiro contra a fusariose Impacto das praticas agronédmicas
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Como controlar a perda de biodiversidade

* Sensibilizacao dos agricultores e populacao em geral
* Investimento na investigacao aplicada e inovacao

* Fazer uma gestao sustentavel dos recursos (global!)
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the central organizing centers

for terrestrial ecosystems”

Coleman, Hendrix and Odum, 1998




