VITICULTURA REGENERATIVA:

— Conservacao e Nutricao do Solo it e G

2008
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» (astas altamente produtivas com destino a Adega Cooperativa local.

* £XCesslva mobilizacao de solo.
»+ Controlo de doencas e pragas com fungicidas, insecticidas.

« Controlo de Infestantes com herbicidas.

» rertilizacao com adubos sinteticos N-P-K
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SINAIS QUE LEVARAM A MUDANCA DE

» Cursos de agua e pocos cada vez mals
SeCos

» Diminuicao de biodiversidade (reptels,
aves, Insectos, mamiferos)

» Diminuicao da materia organica no solo

* ralta de estrutura e excessiva
compactacao do solo

S FEOSA0
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Conversdo para
agricultura

biologica

2018

2019

Arrangue de 50 9% das
vinhas para conversao em

castas Portuguesas:
Viosinho, Arinto, Alvarinho
e Fernao Pires

Plantacio nova Outubro de 2021, sementeira

de coberto vegetal com |3
espécies diferentes

2020 2021

Outubro de 2020, sementeira dos

DI

N

Imelros cobertos vegetals em

nas alternadas com |2 espéecies

diferentes




“A agricultura regenerativa define-se como o tipo de
agricultura baseada na sinergia com a natureza que tem
por objectivos reparar, reconstruir, revitalizar e restaurar
as funcoes do ecossistema, a comecar com toda a vida
no solo, passando para toda a vida acima do solo.”

Gabe Brown
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PRINCIPIOS DA AGRICULTURA
REGENERATIVA:

- Minimizar o disturbio no solo

- Maximizar a diversidade de culturas

- Manter sempre o solo coberto por plantas
- Manter raizes vivas todo o ano

- Integracao de animais sempre que possivel
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SOLO COBERTO E
POUCO MOBILIZADO

SOLO DESCOBERTO E
MUITO MOBILIZADO

VS

+ Aceleracio da dgua quando chega ao solo * Desaceleracao da agua da chuva atraves das folhas e

caules

» Pouca Infiltracao por estar “protegido’” com uma capa

de solo fino e compactado * Infiltracao imediata atraves dos poros criados pelas

raizes e fauna do solo

» Perda de matéria organica sucessiva por oxidacao e

e » Ganho de matéria organica estavel atraves de
volatilizacao

carbono dos exsudados radiculares e massa

» Pouca retencao de agua por falta de estrutura microbiana

(agregados) e materia organica G : ; S o
- Retencao de agua na “esponja’ criada pela materia

» Perdas de solo e nutrientes por erosao e lixiviagao organica € massa microbiana

+ Problemas de poluicio a jusante nos rios e no mar - Menores perdas de solo e nutrientes por erosao e

com nitratos e fosfatos, entre outros IXIVIagao
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Da chuva devia ter origem rl'a
produgao regionalde "=
evaporacao, condensagao e

. chuva.:




CRroUN®

Ciclo da Agua KISs

SOLO MAIS COBERTO

MAIS ARREFECIMENTO

MAIS AEROSSOIS VEGETAIS (polens,

compostos organicos volateis, etc...)

MAIS FORMAGAO DE NUVENS
CHUVA MAIS CONSISTENTE |

REPETIR...
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« Reslliente a seca

* rosao
* Sequestro de
carbono

S ElEs 1@ @e carbono

* Alta percentagem de

« Baixo teor de M.O.

M.O.
g vlacro e
microbiologia * Macro e
deficiente Microbiologia
saudavel
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~ Minerais, "
~ Agua
“Mas n3o
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A grande Troca
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THE 20IL FOO0D WEB

BIRDS &
SMALL MAMW\LQQ

ORGANIC MATTER
& "WASTE

we> - CONSUMED BY->
D> BENEFICIAL EXCHANGE, SYMBIOZIC
s> WASTE INTO SOIL ORGANIC MATTER

wee> WASTE INTO PLANT FOOD “NOT ENDOPHYTICALLY REPRESENTED HERE FOR CLARITY
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 Afectados por: meio ambiente,
~alimentos & quimicos
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Bacteria

Photo by: David montgomery
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- Fungal hyphae
bring nutrients
1O roots

o

' Plant exudates
exit roots
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Rhizosphere
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Microbiafnetabolites
enter roots
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CICLO RIZOFAGICO

Microbe Exit Zone
1 (Microbes Stimulate Elongation
of Root Hairs and Exit at the Tips
of Hairs Where Walls are Thin.
Microbes Reform Cell Walls Once
Qutside Root Hair.)

ﬂ A >
ﬂ ﬂ (L s

Plant Cell Entry Zone
(Microbes Become Intracellular in Meristem Cells
as Wall-less Protoplasts.)

NES 100! Dp Mmer st e

[ ' ¢ mernlerm

Nutriemts Extracted from Microbes
l l ‘ By Reactive Ouwygen Produced by

U NOX on Root Cell Masma
Membranes
Microbes Enter Root
Microbes Exnt Root :;:(::'g::::‘:
Hairs Exhausted of RH 'ZOP"AGY g
Nutrients
CY CL E From Saoil
Bacteria (arrow) emenging b Microbes Recharge with Nutrients
from reot har tip of milet in the Rhizosphere

seeding

EONEFEDR. [AMES VWHITE
orgo
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SOIL PH AND EH INFLUENCE ON NUTRIENT AVAILABILITY,

th (v) Sﬂll. (HARA(T ERISTICS, & IMMUNITY
1.0

T
LOW PHOTOSYNTHESIS. NUTRIENT DEFICENCY /0
po" TOXICITY, DROUGHT, OR SHADE
, , | | |
0.8 L | l‘_[jn‘_l ‘r‘:\
‘) 1L Mn P&Fe Deficiency "‘-—b""* - \l V—

Cd, Ni, Zn, & Pb Toxicity

03' N

nnvoxuzm.mosxsou
LOW ORGANIC MATTER

0.6

P Deficiency
Al Toxicity [

Mn, Zn, & Fe Deficiency .

P & B Deficiency

-

0.4 —
N : Cu Deficiency
| I [

o o VIRUSES Ni Deficiency

0.2 : Mn, Fe, As, &S Toxicity 1- \f- —
REL 4 13 OOMYCETES L L[
WET, WELL-STRUCTURED N0 Emission AL '{_:1_’ L ﬁ(i—i’

0.0 (Ha 85 Tty (OMPACTED & WATERLOGGED SOILS —
0.2 .

Based on the work of Olivier Husson “REDOX & PLANT NUTRITION" (2020)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

This chart is representative of the mean level of the plant in pH/Eh PH



SOLO OXIDATIVO VS REDUZIDO

» Factores: mobilizacao excessiva, so

e genética das plantas (trigo, cevac

forma oxidada

* Fraca actividade microbiana

O exposto, herbicidas
a, centelo, etc)

 Perda de matéria organica por oxidacao
- Plantas mais sensivels a doencas e ataque de insectos

- Menor disponibilidade de nutrientes por estarem na

» Maior gasto energéetico da planta para converter

nutrientes da forma oxidada para a forma reduzida (ex.
Nitratos (NO3)- Amonio (NH4)- Aminodacidos)

Factores: diminuicao de disturbio do solo, cobertura
permanente e plantas que diminuem a oxida¢ao do solo
(Luzerna, trigo sarraceno, mostarda, leguminosas forrageiras,
etc)

Aumento do teor de materia organica
Plantas mais resistentes a doencas e atague de Insectos

Maior disponibilidade de nutrientes por estarem na forma
reduzida

Actividade microbiana intensa

Nutrientes na forma reduzida requerem menor gasto
energetico para serem utilizados pela planta (ex.: Amonio-
Aminoacidos)
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PASSOS PARA A REGENERACAO DO
SOLO NAVINHA

» Reducao da mobilizacao do solo

» Sementelra de cobertos vegetals multi-diversos
ou gestao de coberto com especies nativas

* Introducao de animais no Inverno (ovelhas)

» (Gestao nutricional de precisao para aumento da
taxa fotossintéetica

» [ecnicas de compostagem para multiplicacao,

extracao e aplicacao de microbiologia autoctone
(bloreatores)

» Aplicacao ao solo de nutrientes, estimulantes e

alimento para a microbiologia. (Hidrolisado de
peixe, algas, melaco, acidos humicos)
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COBERTO MULTI-ESPECIES E
MULTI-FAMILIAS

Gramineas- Azevém (perene e anual), Aveia preta

Leguminosas- [revo subterraneo, encarnado, balanca, vesiculoso, Luzerna e Ervilhaca
Brassicas- Mostarda, Nabo, Rabanete

Poligonaceas- Trigo Sarraceno

Amarantaceas- Beterraba, Acelga, Espinafre
Asteraceas- Caléndula

Hidrophylaceas- Facélia

orgo
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GESTAO DO COBERTO VEGETAL

» Animais (ovelhas e cabras no inverno)
* [riturator
» Rolo-faca

 Na linha- controlo mecanico com inter-
cepas

orgo



fBES) COMPACTACAO DO SO
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» Quimica - aplicacao de Calcio na forma

de cal ou gesso agricola. (Dependendo do
pH do solo e do racio Ca/Mg)

» Mecanica- rippers ou descompactadores

» Blologica- raizes de plantas, e macro-fauna
(Mminhocas e Insectos)
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PLANT HEALTH PYRAMID

The upper 2 levels are active immunity
and based on vigorous biology.

The lower 2 levels are passive immunity
and based on balanced chemistry.

INCREASED
PSM* SYNTHESIS

INCREASED LIPID SYNTHESIS

COMPLETE PROTEIN SYNTHESIS

COMPLETE PHOTOSYNTHESIS

The plant’s immune pathways [SAR and ISR) are triggered by microbes in the plant's microbiome,
both in the rhizosphere and the phyllosphere or by other immune triggess resulting in increased
concentratians of immune compounds and plant secardary metabolizes.

Plants develop increased resistance to the entire baetle family including Japanese beetles, com
roctworm beetles, sguash bugs, Colorado potato beetles, cucumber beeties, and marmorated
stink bugs, nematodes such as root rot nematodes, and viruses

Plants require the correct microbes in the plant microbiome to trigper the iImmune response to
reach this stage of health,

Plants begin absorbing the majority of thelr nutrition in the form of microblal metabolites
which are extremely enengy elficient, and they begin storing surplus energy in the form of lipids.

o Plants develop increased resistance to all of the airborne fungal and bacterial pathogens such as downy mildew, powdery mildew,
% % late blight, fire blight, rust, bacteral speck, and bactarial spat which tand an the Ieaf surface and release peptolytic anzymes,
° bacauee the waxes and oils on the leal sudace serve as a shield to present the enzymes frem working,

' Plants require a very aggressive plant microbiome in the rhizosphere to bugin absorbing the
magority of their nutriton In the form of microbial metabolites to reach this stage of health,

sc that 100% of all th nitrogen in the plant is converted to a complets protein in every 23 heur phota cycle.

& The plant begins converting all of the soluble nitrogen compounds to amino acids and complete proteins
@ The result is there are 00 nitrates and 1o mmonium remaining in plant sap in ey 24 hour phota pericd,

insects such as tomata horm worms, cabbage loapers, com borers, corn carworms, aphads,

ﬁ Plants become resistant to insects with simple digestive systems, especially larval and sucking
leathoppers, white flies, and thrips,

oo Plants require adequate levels of magnesium, sutfur, molybdenum, and beren® tc reach this stage
0 ‘ of health, *Boron is not directly lrwvolved in protein synthesis but contributes additional pest
resistance,

The volume of photosynthesis increases anywhere from 150-600% a1d the carbohydeate
prafile changes to ke compased of a high propection of complex carbobydrates
with low levels of nonreducing sisgars in the plant sap.

Plants develop resistance to soil-borne fungal pathogens such as verticillium, fusanum,
rhizoctonia, pythum, ohytophthara, and others.

Plants require adequate levels of magnesium, iron, manganese, nitrogen, and phosphorus’
to reach this stage of health, *Phosphorus is not directly involved In photosynthesis dut is
needed for photasynthate metabalism with the increased sugar production.

“Healthy plants can become completely resistant to diseases and insects.”
- John Kempf -

AdvancingEcoAg.com

©Advancing Eco Agriculture 2011-2019



METRICAS PARA TOMADA DE DECISAO

- Analise de seiva ao longo do ciclo da planta
- Medicao do Brix® da seiva

- Analises de solo completas (minerologicas e
microbioldgicas)

- Microbiometer

- Imagens de satelite e drone (NDVI, etc...)

- Microscopia

- P4 e muita observacao!

orgo



Nutrient Interactions

»
NH4 BNO3

Na

orgo
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Sintese

proteica otima:

S
Mg
Mo

B
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Remarks

% 3,4

Total Sugars 1,5-2,9 # |
% 3,4 # |
pH 3,5 3,2-3,7 * | |
3,7 e |
EC mS/cm 9,0 6,5-8,3 # |
mS/cm 10,6
K - Potassium ppm 2760 1475 - 2275 # |
ppm 2858 # |
Ca - Calcium ppm 720 295-1180 pr—————— | |
ppm 1776 |
K/ Ca 3,83 |
1,61 |
Mg - Magnesium ppm 994 510 - 830 |
ppm 1076 |
Na - Sodium ppm 467 18 -92

NH4 - Ammonium

638

NO3 - Nitrate opm <20 <50 | gliAd SU =P LDITAadC
ppm <20 _ ' - | | 3 l

N in Nitrate ppm <5 <11 | aQ al_aque G@ INSECLOS
ppm <5 | | |

N - Total Nitrogen ppm 540 460-720

Cl - Chloride ppm 904 110-330
ppm 1360
S - Sulfur ppm 966 130-430
ppm 1039
P - Phosphorus ppm 345 340-590 fr————
ppm 581 *
Si - Silica ppm 129,7 90,0 - 146,2 * | |
ppm 114,4 ————————————— | |
Fe - Iron ppm 14,79 7,40-22,80 * | |
ppm 70,94 *
Mn - Manganese ppm 204,52 10,90 - 29,90 *
ppm 583,13 *
Zn - Zinc ppm 23,82 4,55 -15,15 * |
ppm 105,59 *
B - Boron ppm 5,65 2,80-12,30 fr——— | |
ppm 26,57 *
Cu - Copper ppm 214,65 0,45 - 3,15 *
ppm 202,69 *
Mo - Molybdenum ppm 1,75 0,05-0,25 *
ppm 6,62 *
Al - Aluminium ppm 11,83 2,30-14,08 s —————— | |
ppm 3,66 ———_— | |




Solutions for Eco-nomically Sustainable Farming SOWN:

Field ID: SERGIO VIOSINHO No Crop Gi
An Ideal soil structure (Bd) 1,3 Soil test is assumed to be carried out for soil at Gener
2 pH Is restricting nutrient
Active pH 8,40 availabiity. Result Sand %
2 FALSE Total Exchangable Capacity & =small;Si=large: 54 i 18
- FALSE (TEC) 15 viewed as average 4
3
'g_ Buftter pH 7,50 Stone content %if k
Active Carbon mg & % ‘ 105 0.71% Co2 Burst ‘ 35 ‘ Co2 Burst Index 35 Diy BD)
Ol'ganic Matter Min >3% Field Gulk density if known
e
’4 = . . -
&  Organic Carbon ideal >5% 1,58 C:N ratio 25,8 Guide 24 Estimated NR
Min required OM faor structural integrity 7 improve soil structural stability with OM/Humates T/C/ha Target
pH :
£ Calcium
g Magnesium Reduce Soil magnesium levels
(2 Potash 449,0 Kg/ha K20 Found
=) 2
= Sodium
w Phosphates
Sulphates
Reported as kilograms/hectare - elemental (kg/ha)
. . % Base Cation Saturation Ratios (BCSR)
Major E'emef"“ in Elemental CROP AVAILABLE NUTRIENTS TOTAL IN SOIL Reserves
orm
@ kg/ha DESIRED kg/ha Found Difference ELEMENTAL kg/ha DESIRED FOUND
g Calcium ++ 5785 1299 50547 70,00
= 7084 12.0075gsired ¢
g Magnesium ++ 496 528 32 15831 10,00
0;
g Potassium - 507 374 -133 13018 3,15
e
& Sodium - 85 69 -15 281 0,89

-

=
=
9
&

L R N L T = N




3
oS
-
&



ADUBOS FOLIARES E BIOESTIMULANTES
PRODUZIDOS EM CASA

» Extratos de cavalinha (Equisetum arvense) para
controlo de mildio e oidio

» Quirtosano (extraido de cascas de marisco)
indutor de resisténcias na planta

o2
Y af
kY,

» Hidrolisado de peixe (contém aminoacidos e
broteina de alta qualidade para aplicacao ao solo)

- Bacterias lacticas (ajuda nas fermentacoes e
combate de doencas)

s

» Adubos foliares (micronutrientes) quelatados
com substancias humicas

e
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NUTRICAO FOLIAR

- Maximizar potencial fotossintético

» Eficiéncia 10-15% superior relativamente a aplicacao no
solo

» Contornar blogueios na absorcao de nutrientes do solo

- Rapidez na correcao de deficiéncias nutricionais

* Aliviar stresses bidticos e abidticos

 Aumentar densidade nutricional
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B NO550 PROJE O IS

e Producdes entre as 8 e as |2 ton/ha

» Uvas valorizadas entre 0,95€ e |, |0€

« (Garrafa de vinho valorizada entre |0€ e | 5€

» Melhoria significativa da estrutura e da vida no
solo

» Aumento consistente da resisténcia das plantas
a pragas e doencas

» Menor dependéncia de fitofarmacos e
insecticidas, mesmo gue autorizados em
broducao biologica

* Diminuicao significativa dos custos de producao
orgo



REGIAO

DEMARCADA
DOS VINHOS
VERDES

18 ser
1905

regenerative
biology PORCARTADELEI,
FOI DEMARCADA A AREA
mManagement GEOGRAFICA DE PRODUGAO
A N O S DOS VINHOS VERDES

Co-funded by the C Parceria

European Union e Portuguesa
s g

- Para o Solo
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A natureza nao sabe se 0 que fazemos &
agricultura convencional, biodinamica, biologica,
sintropica ou regenerativa.

A agricultura deve ser feita com logica.

Obrigado a todos!

Sérgio Nicolau

orgo



