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Cultivo de plantas




Interacdes no ambiente

Trends in Plant Science

» A planta obtém nutrientes e agua do solo
» A planta exsuda uma série de moléculas para o solo
» Interacao quimica com diferentes espécies de seres vivos




Micro-organismos nas plantas
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dos micro-organismos para as plantas
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Micro-organismos nas plantas

Epifiticos
Solo
Endofiticos
Animais
invertebrados
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Material em
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Hardoim et al., 2008

TRENDS in Microbiology

Algumas bactérias podem colonizar a superficie, enquanto outras colonizam os tecidos

internos da planta.

A mesma bactéria pode se estabelecer na superficie e no interior da planta.




Diversidade de bactérias associadas a planta de arroz
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Interacdes microbianas nas plantas
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Positive Interactions
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Interacao entre Bradyrhizobium e Soja
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Interacao entre Bradyrhizobium e Soja
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Bactérias no interior de plantas




Diversidade de bactérias associadas a cana-de-acucar
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Interacao micro-organismos — plantas: tomateiro
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Bacterial diversity in roots, bottom leaves, stems, tomatoes, flowers and top leaves of tomato plants using 16SrRNA. Bacterial
diversity associated with diverse tomato organs (16S). Ottesen et al. BMC Microbiology 2013 13:114 doi:10.1186/1471-2180-13-114



Bactérias patogénicas em vegetais

Country Pathogen Number of samples Reference
Total Positive
n n (%)
Brazil Salmonella spp. 75 1(1.33) Ceuppens et al.>!
Brazil Salmonella spp. 36 1(2.77) Rodrigues et al.t®
Korea B. cereus 63 17 (26.9) Tango et al.>®
L. monocytogenes 63 10 (15.8)
S. aureus 63 13 (20.6)
Malaysia E. coli 0157:H7 210 4 (1.90) Chang et al.%*
Northern Ireland  Aeromonas spp. 86 29 (34.0) E/Avfll\s/[ j:&n and
Norway L. monocytogenes 179 2(1.11) Loncarevic et al.%2
USA Salmonella spp. 178 4 (2.24) Marine et al.>
USA Salmonella spp. 476 2(0.42) Mukherjee et al.>>
Zambia L. monocytogenes 80 16 (20.0) Nguz et al.%>
Salmonella spp. 160 37 (23.1)
S. aureus 80 54 (80.0)

Maffei et al. (2016). Brazilian Journal of Microbiology. 47(1): 99-105



http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0635
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0710
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0675
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0685
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0700
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0690
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0650
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0655
http://www.sciencedirect.com/science/article/pii/S1517838216310383#bib0705

Escherichia coli na superficie de vegetais
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Alimentos como fonte de patogenos

Estimated total illnesses from outbreaks in 1998-2012
M Salmonella W E. Coli M Campylobacter

M Listeria

Beef
Pork
Chicken
Turkey

Other meat

Seafood

Dairy
Eggs

Vegetables
Fruits

Grains/Beans

Sprouts

Other produce

o] 1000 2000 3000 4000 5000 6000

*Includes estimated total illnesses for only outbreaks that could be attributed to a single pathogen and food category
SOURCE: Centers for Disease Control and Prevention lﬁx
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Escherichia coli em vegetais produzidos de forma organica ou conventional
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Looseleal lettuce

Butterhead lettuce

Romuaine lettuce

B Conventional

B Organic

Collard greens q

Arugula

Chicory

Catalogna

Red looseleaf lettuce

Vanety of vegetables

Maffei et al. (2013). Microbiological quality of organic and conventional vegetables sold in Brazil. Food Control. 29 (1):226-230



Stage of fermentation

>

PC2 (6%)
B

influences microbial composition of Cabernet Sauvignon.

P
" Bacillus <0.0001
W | actobacillus <0.0001
B Gluconobacter <0.0001
Comamonas <0.0001
Fructobacillus <0.0001
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PC1 (57%) B

Must Mid Late

o

Fermentation Stage

End MLF Wine ;
D 1 W Wickerhamomyces anomalus  0.0001

Poie 2 ® Alternaria <0.0001
. 2 e o%g 89 " B Cryptococcus macerans <0.0001
S ° ” 8, ggg.% ® Davidiella <0.0001
- ol® i @' 3 QW 0.5 Cryptococcus <0.0001
= Oﬁo ° o° b ® Sporobolomyces <0.0001
) * o %o ® Candida zemplinina 0.0005
o " ° 0 B Cladosporium <0.0001
%0 ®o ¥ Botryotinia fuckeliana <0.0001

Must Mid Late End MLF Wine ™ Saccharomyces cerevisiae < 0.0001

PC1 (45%)

Fermentation Stage

Nicholas A. Bokulich et al. mBio 2016;

d0i:10.1128/mBio0.00631-16

Journals. ASM.org | ) (D & ©)

This work is licensed under a Creative Commons /w
Attribution-Noncommercial-Share Alike 3.0 Unported license.



Micro-organismos indutores de flavours

A bacteria Methylobacterium induz o fruto de
morango a produzir uma maior quantidade de

flavour
HO OH
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Furanonas em morangos:

» 4-Hydroxy-5-methyl-2-methylene-3(2H)-
furanone, HMMF;

» 4-hydroxy-2,5-dimethyl-3(2H)-furanone,
HDMF;

» Fragaria x ananassa quinone oxidoreductase,
FaQR;

» E xananassa enone oxidoreductase FaEO

» FE x ananassa O-methyltransferase FaOMT




Micro-organismos fitopatogénicos
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Micro-organismos fitopatogénicos causam |
perda de qualidade dos vegetais

Producao de toxinas

Doenca de pos-colheita - perda do produto
Deterioracao durante armazenamento
Utilizacdo de produtos quimicos para controle

Contaminacao cruzada




Micro-organismos fitopatogénicos

il

Xanthomonas citri Ralstonia solanacearum




InteracOes patogénicas nas plantas
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Bactérias benéficas

&

Promoc¢ao de crescimento vegetal

* Fixacao de nitrogénio (nutriente)

* Solubilizadores de fosfato (nutriente)

* Disponibilizacao de nutrientes (K, Mg, Ca e etc)

* Reguladores vegetais (aumento de Sistema radicular)

* Reducao do estresse biotico (inibe bactérias deletérias)

* Reducao de estresse abiotico (resisténcia a seca, metais toxicos e etc)




Interacdes microbianas para promocao de crescimento

vegetal
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“* Mechanisms of plant growth promoting bacteria
% The beneficial bacteria may spread in/on the plant inducing directly or
indirectly physiological changes

Garcia-Fraile et al. 2015. AIMS Bioengineering, 2(3): 183-205



Interacdes microbianas para promocao de crescimento

vegetal
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Caracteristicas de micro-organismos para colonizar a

planta h

Efflux
pump

Protective —
protein

Bacterium

,/

Antibiotics
O
@
Biosugfva;ants Nutrient uptake
— d metaboli
o // :gapn::ti?)no ‘
/s
4

Auxin Pigments

A

4v
Quorum sensing
signalling molecules

Nature Reviews | Microbiology

Complex interaction occur among the microbial communities associated to the host plant.

Capability to utilize various carbon source (sugars, polymers, amino acids and methanol).

Biofilm formation, biosurfactants, EPS production and UV and oxidative stress resistance

Production of antibiotics and signaling molecules (e.g. quorum sensing), secretion systems.

Production of plant hormones, including indole-2-acetic acid (IAA).

Microorganisms might produce some molecules that affect the plants fitness.

Vorholt 2012. Nature Reviews Microbiology 10, 828-840



Methylotrophic bacteria associated to plants

Methylobacterium are pink pigmented facultative methylotrophs (PPFM)
bacteria capable to growth on one-carbon compounds

Methanol Methylamine
mxaWFJGIRSACKLDEHB
mxaF gene encode a major subunit of oA o P e Primary
H — Formaldehyde Formaldehyde Oxidation
alcohol dehydrogenase - first step for |
. . . NAD(P) NAD(P)H MFR HMPT
primary methanol oxidation Huwpr Forime Metylon. - Mothonyl_—p- Formyl-HMPT-. Formyl R
dmrs;gfrzr(‘::fisng HMPT  qg HMPT fhcABCD Formate
202122y mpt (mtdA) l Oxidation
Formate
A O O—CHgs Qrt1 o OH aQrt3
H,F (spont.) V NADH
N\ (PME) N\ (PGase) Srosyntests O Teamstor m% 0
C C PeCtIn folBCEKP 4 H,F pathway cytbox fdh2ABCD

dyr
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NADP. NADPH

Methenyl H,F

_—> —_—>
| | Cleavage

P t y P t e mtdA co
ectin ectin C, Assimilation 2
HoO
PCC:B/ ALl ‘[:rz\ga;noej;sobutyryl»CoA
Methylmalonyl-CoA
B % Succin:'cl;i:A ;,:p%";: Mevt\hacryél-(:mtbdz
BIOSYNTHESIS TCA Succinate fat Isobutyryl-CoA
] » ] A A Fumarate Glyoxylate Methylsuccinyl-CoA
e & Y fuma Regeneration 9
:E:ppc 2\A Malate JSESHAS Sycie E!hylma[otyl-CoA
eno: ;EP gscR (reg.) Malyl-CoA Bu!erL(éApccAB
& Pectin breakdown by Pectin-methylesterase produce methanol. v Al Oycie i o
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®  Methanol is released by leaves (stomatal chamber) ... G’i’;ﬁ';‘e S XT
_ .. 592" Serine 4— "o phaR (reg.) P"":Be
®  The rates of methanol emission by plants range from 0.6 to 17 pg \ e
C hlg! dry weight (Nemecek-Marshall et al. 1995. Plant | - [wetyenerir | Leue

Physiology)

. i . Methylotrophy metabolic modules in M. extorquens
®  Methylotrophic metabolism is advantageous for AM1

Methylobacterium during plant colonization under competitive
conditions Chistoserdova et al. 2003. J. Bacteriol. 185:2980-2987




Promocao de crescimento vegetal




Promocao de crescimento vegetal

Testemunha AR1.6/11 Testemunha TP4j2

Citrus limonia inoculado com Methylobacterium spp. (4 meses)

A promocao de crescimento vegetal é espécie especifica

Bogas (2010)



Controle Microbiano de Pragas e doencas

Utilizacao de Micro-organismos no Controle Biol6gico de Pragas e
doencas de Interesse Agricola

O Controle Bioldgico:

O controle biologico consiste no emprego de um organismo (predador, parasita ou
patogeno) que ataca outro que esteja causando danos econdmicos as lavouras. Trata-se de
uma estratégia muito utilizada em sistemas agroecoldgicos, assim como na agricultura

convencional que se vale do Manejo Integrado de Pragas (MIP) ou de doencas.




Controle Microbiano de Pragas e doencas

e Na agricultura, as praticas de campo se direcionam para o efeito
do desequilibrio ecologico existente. Este desequilibrio gera a
reproducao exagerada de insetos, fungos, acaros e bactérias, que
acabam se tornando "pragas e doencas” das lavouras e das

criacoes de animais.

e Para o seu controle sdao utilizados inumeros agroquimicos,
gerando um desequilibrio no metabolismo de plantas e animais,

bem como na constituicao fisico-quimica e biolégica do solo.
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A bactéria pode
produzir antibiotico
contra o patégeno

A bactéria ocupa o mesmo nicho ou local da planta (competicao)




Controle Biologico

Un: ndo tratado (controle) CaCl: Cloreto de calcio

Fung: fungicida T382: agente de controle bioldgico




Controle biolégico por Bacillus thuringiensis

FProduce insechicidal crystal
proteins (d-endoloxins)
during sporuiation

Miost Bf strains can
synthesise more than
one crysial, which may
be formed by differant
Cry loxins
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1} Ingestion & solubilisation of protoxin J’ 3
2} Proteolylic activation at M- and Ca- termini
3} Interaction with cell surface binding proteain
4} Conformational change exposing «4-5 helical hairpin
5) Cligarmisation & inserlion in mambrane to form pore




Bacillus thuringiensis e plantas transgénicas
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Boa tarde




