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Gesunder Boden, Gesunder Mensch?
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Healthy Soil, Healthy Food, Healthy People ®
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Die Verbindungen sind vielfaltig...

Nahrung (Nahrstoffe, Schwermetalle, Pathogene)
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Luft (Atmung, Feinstaub, Pathogene)
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Indirekter Bodenkontakt

‘direkter Bodenkontakt (Schwermetalle, chem. Verbindungen, Patho
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H20, Trinkwasser
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Ertrag, Einkommen, Erndhrungssicherheit

Was ist Gesundheit?

e Definition der WHO

,--.ein Zustand des vollstandigen
korperlichen, geistigen und sozialen
Wohlergehens und nicht nur das Fehlen von
Krankheit oder Gebrechen”




»Etwa 33% der weltweiten Boden sind aufgrund nicht nachhaltiger

Bewirtschaftungspraktiken mif3ig oder stark degradiert.*

http://www.fao.org/3/a-bl813e.pdf

,,Eine Nation, die thren Boden
zerstort, zerstort sich selbst™

— Friedrich Albert Fallou, am - Adamaft®= B
deutscher Rechtsanwalt und Bodenkundler, 1862 H o mm an - H u m u

,Da formte Gott, der Herr, dén Menschen aus Erde vom
Ackerboden und blies in seine Nase den Lebensatem. %inra
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»Du bist, was du isst.“

»Wir sind, was unsere Lebensmittel

gegessen haben“

bzw.

»Wir sind Boden*

@ % @ Health effects of dietary risks in 195 countries, 1990-2017:
a systematic analysis for the Global Burden of Disease Study
2017

»,unsere Ergebnisse zeigen, dass eine suboptimale Erndhrung

weltweit fiir mehr Todesfélle verantwortlich ist als jedes andere

Risiko, einschlieBlich des Tabakrauchens...“

Lancet 2019; 393: 1958-72
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THREE INCREASING LEVELS OF DIET QUALITY

HEALTHY DIET
includes foods from several food groups and
\ has greater diversity within food groups

Ballaststoffe,

| Sekundare Pflanzenstoffe |

[ Mikronahrstoffe ]

ENERGY SUFFICIENT DIET

meets needs for short-term subsistence

ausreichend ,Kalorien“

L4 - .
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Verborgener Hunger (,Hidden Hunger®)

Wenn Mikronahrstoffe (Vitamine,

Mineralstoffe u. Spurenelemente) fehlen, e Hidden
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Mikronihrstoffe im Uberblick

| Mikronihrstoffe |

Vitamine Mineralstoffe

Zum Beispiel wird Selen in Prozessen benétigt, die DNA herstellen, Zink hilft
dem Immunsystem des Kérpers, richtig zu funktionieren, wéhrend Magnesium
die Nerven-, Muskel- und Herzfunktion aufrechterhélt und den Knochen festigt.

https:/www.cbd-vital.at/magazin/cbd-allgemein/warum-mikronaehrstoffe
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Rising concentration of atmospheric CO, threatens

prr T e—ry

An Alarming Decline in the Nutritional Quality of Foods: The human nutrition
Biggest Challenge for Future Generations’ Health o e

Raju Lal Bhardwaj '*, Aabha Parashar ?, Hanuman Prasad Parewa ' and Latika Vyas *
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Die ,,griine“ Revolution

Evidence of decreasing mineral density in wheat
grain over the last 160 years
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Evid of d i | density in
wheat grain over the last 160 years
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Sekundare Pflanzenstoffe - ,,Phytochemicals*

Chemische Gruppen Bedeutung fiir Pflanzen (u.a.) Vorkommen (u.a.)

en, Pflaumen,
inkohl, Auberginen,

auben, K
ebeln

Apfel, Birnen,
Beerenol

Soja, schwarzer und griiner Tee

-
che Verbindung
ene oder m e Phenolsduren Abwehr von %‘. Kaffee, Tee, Volikomprodukte, Wein, Niisse
ssfein . -

Flavonoide Fa
(rot,

e
gelb, blau, violett)

Bitterstoffe.
wecken neue =~ "
Hoffnungeniv‘g

« Hilfe bei Gastritis— 4

* Gelber Enzian im Portrat
* Sidtiroler Herbstgespriche
"

Getreide und Hiilsenfrichte (2 B. Soga)
Leinsamen

Phytobstrogene | Hormorwirkung "«
Lok
4

Carotinoide Farbstoffe (gelb, orange, rot) Karotten, Tomaten, Paprika, grunes Gemiise,
o Grapefruit, Marillen, Melonen, Kiirbis

Duft- und Aromastoffe i en, Minze, Thymian, Kimmel
Terpene ~ L Rosmarin

Phytosterine Membranbaustoff, - Nusse, Pflanzensamen (
Hormonwirkung SX"  Sesam, Soja), Histsenfriic

s B f |
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Sonnenblumenkerne,

te

Saponine Abwehr von Fressfeinden und - < Hulsenfrixchte, Soja, Spargel, Hafer, Lakritze
Piln A~ i Y
Pilzen ra e
Niedermolekulare stickstoff. | Glucosinolate | Abwehr von Fressfeinden und ¢ y",) Alle Kohiarten, Rettich, Radieschen, Kre:
i a

haltige Verbindunge

s | Sulfide (Alliine) | Duft- und 2wiebel, Lauch, Knoblauch, Schnittiauch
: Aromastoffe o

https://jem.at/wp-content/uploads/2020/03/Sekundaere_Pflanzenstoffe_Tabelle-2.jpg

Co-Evolution!

Echinoderms

Protostomes

Fish

Amphibians

Fungi
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Die Evolution der Landpflanzen begann vor etwa 475 Millionen Jahren.
Die altesten Pilzfossilien sind 715 bis 810 Millionen Jahre alt. http://evogeneao.com/en




Actinobacteria
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Bacteroidetes
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Grice and Segre (2012)

Unser Mikrobiom ist fiir viele essentielle Prozesse im Kérper zustandig!

e
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FIGURE 2
Positive health outcomes of gut microbial eubiosis

Afzaal M, Saeed F, Shah YA, et al. Human gut microbiota in health and disease: Unveiling the relationship. Front Microbiol. 2022;13:999001. Published 2022 Sep 26. doi:10.3389/fmicb.2022.999001

Mikrobiom bzw. Dysbiose assoziierte Erkrankungen

Cardiovascular s r—‘@ » Appetite disorders « Anxiety '
disease \ -; * Parkinson disease  » Depression ||
~~~~~~~~~ ' || * Alzheimer disease  « Autism \
! '\ » Neurodegenerative « Stress

L. ! diseases * Addiction

Multiple sclerosis

[ = Diabetes \
* Insulin resistance )/

Numerous factors
are influencing the
complexgearing >
* Lifestyle

* Food Gut

* Low-grade inflammation |

\\
* Immune priming microbiota | » Arthritis !
* Host metabolic @ :| * Allergy

signalling
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Eine Welt der Holobionten!
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Ikeda-Ohtsubo W, et al. How Can We Define "Optimal Microbiota?": A Comparative Review of Structure and Functions of Microbiota of Animals, Fish, and Plants in Agriculture. Front Nutr. 2018:5:90. Published 2018 Oct 2. doi:10.3389/inut.2018.00090
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Disappearance of the Human
Microbiota: How We May Be
Losing Our Oldest Allies

SHARE THIS

Analytischer Reduktionismus,

“The microbiota is not accidental,” says Dr. Martin Blaser, Director of the Center for mechanistischer Materialismus...

and icine at Rutgers Uni ity and author of Missing

Microbes, “The microbiota has co-evolved with us over very long periods of time, and it
performs beneficial functions for us, just as we perform beneficial functions for it...We are

all working together as an ecological unit.” Since our species-and all of life-has existed on

earth, we have been in the company of

crobes: microbes reside in our intestines, on our » e
skin, and in the environments we live in. These bugs have at times been opportunistic und die groBe Trennung
pathogens, preying on the ilities of indivi and i but they have

more frequently been some of our oldest evolutionary friends.

/'8 Tradtional farming or fishing population

Macrobial Diveruty Hagh
Tariched Taxa Prevoselia Succmovibrin,

MISSING
MICROBES

A Remote hunter gatherer population D\
Microbial Diversiey Viry High
Eariched Taxa Prevecella Succmovibria, Microbial Diversity - Low
Trwponema, Cyamodactera, Tesnskutes. Eariched Taa Bactewdes. Biidodocterom,
Clacerdhuom, Catersbocternom, Enbocternim, Paminscoceus, Bosra, Dores [Actcbactria
Lackuotpira, Salmonalla [Eserococeaceas, Femscues Rckroetiscear)
Famicutes, Protecbacteria, Sprochactes, Depleted Taxa Prvocelia Nlombocter &
Clostidiacese & Baryarchaccta) \ Treponema

\_ Dopleted Taxa: Lackoupaces, Bactercides

IIGURE 2 | Grachas irarasion of 0 1 microbiots COMpOSEn wWeh Changes in 0 hort sbsieterce srasegies.

‘Gupta VK, Paul S, Dutta C. Geography, Ethnicity or Subsistence-Specific Variations in Human Microbiome Compasition and Diversity. Front Microbiol. 2017
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Gut microbiome of the Hadza hunter-gatherers

Stephanie L. Schnorr'*, Marco Candela®*, Simone Rampelli?, Manuela Centanni?, Clarissa Consolandi®,
Giulia Basaglia?, Silvia Turroni2, Elena Biagi?, Clelia Peano®, Marco Severgnini®, Jessica Fiori?, Roberto Gotti2,
Gianluca De Bellis®, Donata Luiselli®, Patrizia BrigidiZ, Audax Mabulla%, Frank Marlowe®, Amanda G, Henry! &
Alyssa N. Crittenden’
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Agrichemicals and antibiotics in
Peer | combination increase antibiotic resistance
‘ evolution

Brigitta Kurenbach' ', Amy M. Hill'", William Godsoe’, Sophie van Hamelsveld
and Jack A. Heinemann

School of Biological Sciences and Cestre for Integrated Research i Biosafety and Centre for Integrative
Ecology, Uriversity of Caserbury, Christchurch, New Zealasd

Bio-Protection Centre, Lincols Uséversity, Lincoln, New Zealind

These suthars costributed equally to this work.

ABSTRAC

Antibiotic resistance in our pathogens is medicine’s climate change: caused by human
activity, and resulting in more extreme outcomes. Resistance emenges in microbial

Resistenzbildung!

In this study we report that when bacteria are simultaneously exposed to herbicides and
antibiotics, mutants with higher levels of resistance can evolve. In some cases, resistance
evolved 100,000 times faster.

an or
minimum inhibitory concentration (MIC) of different antibiotics, we provide the first
comprehensive test of the hypothesis that the rate of antibiotic resistance evolution
under specified conditions can increase, regardless of whether a herbicide increases
or decreases the antibiotic MIC. Short term evolution experiments were used for
various herbicide and antiblotic combinations, We found conditions where acquired
Subsmitied 3 May 2018 resistance arises more frequently regardless of whether the exogenous non-antibiotic
Accepted 21 September 2018 d 4 antibiot : = R
Published 12 October 218

herbicide on cither MIC o the minimum selective concentration (MSC) of a paired
Commesponding author antibiotic. The MSC is the lowest concentration of antibiotic at which the fitness of
A i individuals varies because of the antibiotic, and is lower than MIC. Our results suggest
e e that additionsl enviroamental factars influencine comnetition hetween hacteria could
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Impact of Agrochemicals on Soil Microbiota and
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Indirect Effects of the Herbicide
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Current perspectives
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Innate Immunity and Asthma Risk in Amish and Hutterite
Farm Children
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Stein et al. (2016) Innate Immunity and Asthma Risk in Amish and Hutterite Farm Children. NEJM 375:411-421

Figure | Ancestries and Emvisoaments of Amish and Hurterite Chidron.




|
thma and lower airway disease -
. . . . Early Exposure to Dogs and Farm Animals and the Risk
Protection from childhood asthma and allergy in Alpine ! of Childhood Asthma
A N
farm environments—the GABRIEL Advanced Studies e e e
[ peT——
Sabina Illi, PhD,** Martin Depner, PhD,** Jon Genuneit, MD,” Elisabeth Horak, MD,* Georg Loss, MSc,** e minca——— T
Christine Strunz-Lehner, MPH," Gisela Buchele, PhD," Andrzej Boznanski, MD, PhD,' Hanna Danielewicz, MD," v o s P e s ¢ L S oo 128
Paul Cullinan, MD,* Dick Heederik, PhD," Charlotte Braun-Fahrlander, MD,** Erika von Mutius, MD, MSc,” and the -
GABRIELA Study Group: Munich and Ulm, Germany, Innsbruck, Austria, Basel, Switzerland, Wroclaw, Poland, London, United e S T
Kingdom, and Utrechs, The Netherlands et et o oy 50 e RO 58 O g
Studies on the of farm farm effect could be explained by specific expasures to cows, o 3508 St 32 308
with asthma and atopy have repeatedly observed a protective  straw, and farm milk for asthma and exposure 0 fodder storage [ —
effect of farming. However, no single specific furm-related rooms and manure for atopic dermatitis, the farm effect on hay [y P P ———
exposure explaining this protective farm effect has consistently  fever and atopic sensitization could not be completely explained
been identified. by the questionnaire items themselves or their diversity. e e e
Objective: We sought to determine distinct farm that  C A specific type of farm typical for traditional v
account for the protective effect of farming on asthma and farming (ie, with cows and cultivation) was protective against s
atopy. asthma, hay fever, and atopy. However, whereas the farm effect e —————————— e ey T ey
Methods: In rural regions of Austria, Germany, and Switzerland,  on asthma could be explained by specific farm characteristics, o
79,888 school-aged children answered a recruiting questionnaire  there is a link still missing for hay fever and atopy. (J Allergy AL 030 i e e ey s 9 92 I
(phase I). In phase II a stratified random subsample of 8,419 Clin Immunol 2012;129:1470.7.) Sttt st e e
children answered a detailed qmﬂennll;; :\ :r-unu e Astfons, iy fevins atoplc dermailig st w SR CAL TN 011 % o S A £34.050 iy
for 7,682 of these children. A broad asthma definition was used, /0% childhood. farming. farm milk, earty life e
ot
comprising symptoms, diagnesis, or treatment ever, oo -
Results: Children living on a farm were at significantly reduced ez i
risk of asthma (adjusted odds ratio (aOR), 0.68; 95% CI, Discuss this article on the JACI Journal Club blog: www jaci-
0.59-0.78; P < 001), hay fever (aOR, 0.43; 95% CI, 0.36-0.52;  online.blogspot.com. T
P <.001), atopic dermatitis (aOR, 0.80; 95% CI, 0.69-0.93; P = g
004), and atopic sensitization (aOR, 0.54; 95% C1, 048-061;  Asthma and allergies constionta complex diseases; their cause e
P <.001) compared with nonfarm children. Whereas this overall genctic Morcaver, e e o i o e e
both diseases frequently have their onset in childhood and thus e PR
LR e T e e e B [T ———————————
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{Hunt for the origin of allergy — comparing the Finnish and Russian
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Regulation of the|immune system b
[biodiversity from the natural environment:
An ecosystem service essential to health

Graham A. Rook'

Centre for Chinkcal Microbiology, Department of Infection, and the National instifute for Health Research and Unwersity Callege London

Hospitals Blomedical Research Centre, University College London, London NW3 2FF, United Kingdom
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death rates, reduced 5 often boosted

by exercise, social interactions, —mummmmwmmwmwm,w

However, there s Mt evidence that these rapid transient effects cause long-term
Mearmnhile, that

Clinical Symesy

Th Faskd snd Rusden Kache s ofcca e Sachrs Erges, soch-scomol-
£t calty dissinct but groclimatically similar, The Kerelia Allergy Stady was
: 1998 0 characterize the allergy peofiles in the two areas. ABirgy prevabence had
EXPErimental  increset in Finiant sisce the caly 1960n. but the situaion in Russia was unksows. The

Allergy e finding wi tht alegic symplcem sad discwes wes: syrsascaly miee coammen in
Fisnih children and adlts tham n their Resian courserparts. For cxarmple, in the early
2000m, hay fever in schosl chidren wan almost son-existens in Russian Karelia, and caly
2% were sermitized to brch polics compueed with 27% in Finsish Kaeia. Adult birth
coborts showed at amoag Sone bom in the 140N, the sexizasion 8 poliees and pes
was at the same low level in both coustries, but amang! yosnger groeration bom In the
e 19705 Be difference was already manifold. Sesopasiviy 10 some pathogens, micro-
bial contess is heuse dust and drinkieg water secmsed 1 coafer aliergy peotectisn in

BINAS |

Rusia. I subsequent stadics, # became apparent hat oa the Finshdh wide, bealthy chi health benefits or even that they are a specific property g

dren had 2 mace dladiverse Iving enviromment as well as greater diversity of certais bac- countries are assoclated with 4 and poorly sponses, manifested as chronically raised

terial chusses on eir skin thas sapic chiMiren. Abundance of skin commersals, ~reactive Cytokines. This failure of partly attributable 10 a lack of expaosure 10 organisms

expecially aweciated wik ("0l Friends”) from mankind's evolutionary past that meeded 10 be tolerated and therefore evolved roles in

xperion 1 bisodIewcoayes. ba i Cxperiments wi. the e model demonsroed mechanisms. Ol Friends (such a5 heiminths and picked up at birth that established states) are aimost ebminated

at intradermaily applied Acinesohacter procected against atepic sensitization and hing from the ‘n- m This increases our l-wd-na on Old Friends derived from cur mothers, other people, animals, and the
component

inflamemation. These chiervations support e netion tat the epidemic of aliengy asd
aiths reaudts froem reduced exponure 1o sataral cavimanments with rich micsobiota,
changed diet and sedentary Iifrstyle, Genetic stadies have cosfirmed strong inflaence of
Wfestyle and envimamens. With cur resuks from the Karelia study. a 10-year National

dmwm«aww ‘and 5 neglected ecorysiem service that s essentil for ouw welbbels. This Insight will allow green

Allergy Programme wis started is 2008 to combat the epidemic is Fisland s

o
Peowvipate v sarsce o VEord allergty epbicmic, allengty programme. Modivenkty, imane Whonace, Kandie Asthma  Hayfever  Skintest 1984 1900 1954. 1950 1964- 1960 1974 199,
study, skin micreblome Ppositive 1948 1953 1958 1963 1968 1973 1978 VN3
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Naturally-diverse airborne environmental microbial exposures modulate| m)
the gut microbiome and may provide anxiolytic benefits in mice =
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GRAPHICAL ABSTRACT

« The effect of biodiverse acrobiomes
on gut microbiota was previously
untested.

‘e demonstrate that exposure to

biodiverse soil dust modulates mouse

gut microbiota.

« Biodiverse soil exposure may help
supplement butyrate-producing
bacteria in the gut.

« These bacteria appear to moderate
anxiety-like behaviour in the most
anxious mice.

« We suggest a new hypothesis linking
biodiverse soils, gut health and
mental health.

2 Boiverne 50t dust moudaies the mouse g Mot
) Bacteria o bicaverse Soks My Mrve Mnxichtc eflecss
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Behavioural Processes

journal homepage: www.elsevier.com/locate/behavproe

Ingestion of|Mycobacterium vaccae|decreases anxiety-related behavior @C .

and improves learning in mice

Dorothy M. Matthews**, Susan M. Jenks®
+Departmes of Wogy, The Sape Collges, Troy, MY 12208 USA

iclegy br Pychology, The Sage Colleges, Troy, NY 12208, LSA
ARTICLE INFO ABSTRACT

Aricle Nstory: Coevolution of mikrobes and thei hosts has resuited in the formation of symbiotic relationships that
Received S January 2013 enable Recent studies

Accepted 18 February 2013

circuits affecting hrhmm emetionality and health. Few stodies er examined the potential u-llurn«

of ambient bacteria, Voccoe on the gut-be, is. In this pe

::“"“""""‘ vaceas research, mice fed live M. prior to and durieg a ing task demonstrated a

pebarsand Lated behaviors and time, when tested at three maze difficulty

Memory levels over 12 trials for four weeks. Treated mice given M. vaccoe in their reward completed the maze

Anxiety-related behaviors L . !

0t friends ypeehens without M. xposure, treated run the for the first three trials, and
with fewer " tinga treatment pe of Followi "
hiatus, d s M.

4 zero maze, and M. voccoe treatment
@i not appear to affect overall activity levels as measured by activity wheel usage. Collectively. our
results suggest a beneficial effect of naturally delivered. ive M. vccoe on amxty-elated behaviors and

Behavior.
© 2013 Elsevier BV. All rights reserved.
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Immunization with a[heat-killed| preparation of the
environmental bacterium| Mycobacterium vaccae
promotes stress resilience in mice
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SAVING OUR CHILDREN FROM
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Rhizosphere, root and
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Plant microbiome o
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i Linking Plant Secondary Metabolites
and Plant Microbiomes: A Review
T

TR

Root microbiome ...

Plant secondary metabolites (PSMs) v

T, O

e, ke

Legume plants —rhizome microbes Medicinal PSMs ...

Functional PSMs

Root exudates (root mucilage)}

F VOCs modulate Biosynthetic products
VOCs VOCs Plant invasion llnﬂuencc the plant VOCs
\ / Phytohormones l
Waurzel-Mikrobiom Crop breeding .
(Rhizobiome) PSMs modulate the plant microbi Microbiome involved in PSMs metabolism
FIGURE 2 | Factors nfluencing th intermctions between plant secondary metaboites and plant microbiomes.

Pang Z et al. Linking Plant Secondary Metabolites and Plant Microbiomes: A Review. Front Plant Sci. 2021 Mar 2;12:621276.

Higher anticxidant and lower cadmium concentrations and kower incidence
of pesticide residues in organically grown crops: a systematic literature
review and meta-analyses

Journal of Nutrition

Bio vs. ,,Konventionell

N{ British Journal of Nutrition
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GUT MICROBES .
2023, VOL. 15, NO. 2, 2258565 @ Taylor & Francis
Taylor & Francis Group

https//doi.org/10.1080/19490976.2023.2258565
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The edible plant microbiome: evidence for the occurrence of fruit and vegetable
bacteria in the human gut

Wisnu Adi Wicaksono®, Tomislav Cernava®®, Birgit Wassermann®, Ahmed Abdelfattah®<, Maria J. Soto-Giron®,
Gerardo V. Toledo?, Suvi M. Virtanen (%9, Mikael Knip", Heikki Hyoty*, and Gabriele Berg®<'

; L) LIPS

- \1 -~ ~f 4

Die Aufnahme von pflanzenassoziierten Bakterien durch den Verzehr von Obst und Gemiise ist eine der
Hauptverbindungen zwischen dem menschlichen Mikrobiom und dem Umweltmikrobiom.

Daher kdnnen alle Faktoren, die die einheimische Obst- und Gemuiisemikrobiota beeinflussen, d.h.
landwirtschaftliche Praktiken, Zucht und Behandlungen nach der Ernte direkt/indirekt die Zusammensetzung
der Darmmikrobiota beeinflussen.
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ARTICLE
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[Fungal-bacterial diversity Jand microbiome
complexity predict ecosystem functioning
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gastrointestinal microbiome is ®
dietary diversity

Was schadet den Mikroorganismen?

* Intensive Bodenbearbeitung verringert die Diversitat von Bodenpilzen
und Bakterien und stért insbesondere Pilzhyphen, wodurch die Zufuhr

von Mineralstoffen durch Pilzsymbionten zu Pflanzen verringert wird. (z.B.
Anderson et al., 2017)

» Synthetischer Stickstoffdiinger reduziert die Haufigkeit und Vielfalt von

Mykorrhizapilzen (z.B. Egerton-Warburton & Allen, 2000).

» Stickstoffreiche Diingemittel reduzieren die Produktion von
sekundaren Pflanzenstoffen (z.B. Polyphenole), die fiir Pflanzenabwehr
wichtig sind (z.B. Brandt et al., 2011).

Anderson, C., Beare, M., Buckley, H. L., and Lear, G. (2017). Bacterial and fungal communities respond differently to varying tillage depth in agricultural soils. PeerJ 5:¢3930. doi: 10.7717/peerj.3930
Egerton-Warburton, L. M. and Allen, E. B. (2000). Shifts in arbuscular i ities along an nitrogen gradient. Ecol. Applic. 10, 484-496.

Brandt, K., Leifert, C.. Sanderson, R.. and Seal, C. J. (2011). Agroecosystem management and nutritional quality of plant foods: the case of organic fruits and vegetables. CRC. Crit. Rev. Plant Sci. 30, 177-197.

Pflanzliche Lebensmittel: Bio vs. ,,Konventionell*

« biologisch angebauter Weizen, Mais, Kartoffeln, Apfel und Birnen enthalten
durchschnittlich 60-125% mehr Eisen, Zink, Kalzium, Phosphor, Magnesium
und Kalium im Vergleich zu konventionell angebauten Lebensmitteln smith, 1993)

* Meta-Analyse 1: Hoherer Gehalt an Mikronahrstoffen (Beta-Carotin, Vitamin
C, Bor, Kupfer und Zink) in Bio-Gemuse und Leguminosen im Vergleich zu
konventioneller Produktion (Hunter et al., 2011)

* Meta-Analyse 2: Biologischer Anbau —> signifikant héhere Konzentrationen an
Antioxidantien; Konventioneller Anbau —> héhere Mengen an
Pestizidriickstanden und Schwermetall Cadmium (Baranski et al., 2014)

e ,Menschen, die biologisch angebaute Lebensmittel konsumieren, nehmen 20-
60% mehr sekundére Pflanzeninhaltsstoffe zu sich, als wenn sie konventionelle
Lebensmittel essen wiirden.“




oil health and nutrient densit:

preliminary comparison ol regenerative
and conventional farming

David R Montgomery', Asne Biklé', Ray Archuleta’, Paul Brown® and
Jazmin Jordan®
" Dpartrnens of Fard and Space Sciences, Univeruty of Wishingeon, Seusle, WA, United Seses

* Bevn's Kanch, Bivmarch, NOL USA

ABSTRACT
Several mdependent comparor indate reprmerative farming pratxes enhasce
the matritional profies of crops and vedock. Meavsremesss from paired farms.
acrom the Unised Sestes indicate differences i sod heakh and crop sutrient demity
Between fickds worked with conventicnal (synthetically-fertdued and berbecide-
trestid) ce regenerative practices for $ 10 30 yean. Specfically. repmerative farma
that combised no-till, cover cropa, a=d diverse rotatons—a sytem keown
Comervation Agricuitere—prodeced crops with higher il cergasic matter leveh,
0d Bealth scores, and levels of certain vitaming, mincrals, and phytochemicals
In addsion, crops from two regenerative & vepetsble farm, cac in Cabfornia
and the other in Connecticut, had higher levels of phytochemicals than values
eporiedprevioaly from New York permarkets. Mervorr,  compurivcn of hest
from sdiacent repenerative o-till fickds i
3 higher demity of mineral microsstricres in the regencrative crop. Finally, 3
compariwa of the smaaturated fasty s proble of beel and pock rained on coe of
the repemerative farms t 3 regoenal heakh promating brand and conventiceal
mest from local vepermarkets, found higher levels of emega-) fats and 3 meee
heathbenefcial atio of omega-6 1o cencpa-3 fats. Despite sesall sarmple sizes, ol
three crep comparsaar sbow dffcrences in mucsustriest and phytocemical
concentrataons that weggest e hea¥h i an under spprecaated infence on sutricet
denasty, partiularly for phytochemicals not comverntonally consalerad nerients bet
el e s e s PERSPECTIVE J—
tices produced meat with 3 better fatty scud profiic than comestanal ind
ey =i oy oy
-.“m e the conclusion that regencrative sotl buldieg farming practices can [Soll biodiversity and human hea"hj
crhance the nusritions] peedile of comventisaally grown plart and mimal foxds.
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Fig. 2. Historic reconstruction of loss in SOC relative to 10,000 BC (; d NoLU). Te \ lution of cropland and grazing land is given in stacked
area plots. (Inset) Biplot of SOC loss (Pg €) v. total used land area (10° km?) for each predicted time interval.
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Soil microbial diversity-biomass relationships are driven by soil
carbon content across global biomes

| Ré= 080 p <0.001 38 e 0.07; p <0001
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Abstract
Thc relationship between biodiversity and biomass has been a long standin ::’“"“’ pejn
are ial drivers of ecosy functions. However, unlike plant | 3 2% L
diversity and bi of soil microbial ities are interlinked across glob 5 |1 |
this relationship infl function. To fill this knowledge gap, we c( £ +¢ -
with contrasting vegetation and climate types. We show that soil carbon 7 2
B Z R 8 K R N : 3 ,-|4oouona o *yT008Tx+204
diversity-biomass relationship and ratio in soils across global biomes. This ra nnuunnrunn "o ¢ o o
those locations on Earth wherein diversity is much higher compared with t S8 C conent 500 € contmnt
diversity-to-biomass ratio peaks in arid environments with low C content, and is very low in C-rich cold environments. Our
.s_n_.xgz further advances that the reductions in soil C content associated with Iand use intensification and climate change could
cause d Shilts in the microbial diversity-biomass ratio, with p 1 for broad soil processes.
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* Herbicides

* Fertiizers

* Pesticides

Figure 2. The direct and indirect effects of the plant microbiots on the human gut microbleme.
Hirt H. Healthy soils for healthy plants for healthy humans: How beneficial microbes in the sol, food and gut are interconnected and how agriculture can contribute to human health. EMBO Rep. 2020 Aug 5:21(8):¢51069.

Petrichor und Geosmin

The smell of rain

“Geosmin has 2 distinct
earthy flavor and aroma,
and is responsible for the CH3
earthy taste of beets and'a
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,,Nach meinem Tode wird der Lehm, der mich
bedeckt, alles heilen, was ich zu heilen

vermochte, als ich unter euch weilte”
—James McGirr, katholischer Pfarrer und Wunderheiler
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Ancient Fermanagh cure gets

modern makeover

By Jukan Pomter

An ancient foik remedy y
fight agaieat drug-resistant bacteria.

According 1 tocal beliet, the sod from a churchyard in Bohe can cure
itecticas

A microbiologist who 100k samples 10 see if there was any scientific basis for
the cure has made an astonishing discovery.
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A Novel Alkaliphilic Streptomyces
Inhibits ESKAPE Pathogens
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