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FIBL — organic research and consultancy since 1973

7 . ‘ Annual budgets (in million €)
‘ alg
*" FiBL Switzerland: 26

FiBL Germany: 3

FiBL Austria: 1 \
FiBL CEE
\ (OMKi Hungary): 0.45

FBL Team France: 0.2

By e

FiBL is the world’s leading knowledge o “« § °
) . ® o
center for best practice in organic ° a oN
food and farming systems. It combines S 'S ®
excellence in science, innovation and °q ° ®
sustainable practice. *
o’ 2
. .
F I B L WWW. f|b| : ;garri;::u;)r:v:ro::e;ropics and Agroforestry Systems

@ Policy and Sector Development
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Planetary boundaries

Climate change

Genetic
diversity .

Biosphere integrity

Functional
diversity,

Land-system
change

Freshwater use

Phosphorus

Biochemical flows

Novel entities

Ni{rogen‘ Ocean acidification

B Beyond zone of uncertainty (high risk)
In zone of uncertainty (increasing risk)

B Below boundary (safe)
Boundary not yet quantified

FiBI. www.fibl.org

Stratospheric ozone depletion

Will Steffen et al:
Planetary boundaries:
Guiding human
development on a
changing planet. In:
Science. (2015),
doi:10.1126/science.1
259855.



https://de.wikipedia.org/wiki/Science
https://de.wikipedia.org/wiki/Digital_Object_Identifier
https://dx.doi.org/10.1126/science.1259855

Population growth

World Population: 1950-2050
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Population Growth
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A sustainable economy is defined by 3 narratives:

FiBL

(Eco-)
Efficiency

Sustainable Food Systems

www.fibl.org

(Eco-)Efficiency:
More output with less
input and less
environmental footprint

Consistency:

Adaptation to territorial,
cultural and socio-economic
context, resilience, anthropo-
genic and natural flow of
material compatible,
cradle-to-cradle.

Sufficiency:

Reduction of consumption
and waste, temperance,
avoidance of rebound effects



Different approaches to sustainability

* Improved technologies like minimum/ no tillage
or GMO crops.

« Integrated Production (IP, IPM).

« Low Input Agriculture (LIA) or Precision
Farming.

« Low External Input Sustainable
Agriculture (LEISA).

* Organic Farming.
« Organic Farming & reduced tillage.

« Organic (successional) agroforestry
systems.

. . 9

Ecological or eco-functional Q"U

intensification é
$

FiBI. www.fibl.org



Comparing SDGs* to what organic agriculture deliversso

Increase global food

o)
% ’

P

\ _ production
6\0 Foster Iearnl_ng by ~ 50 %
6() and cooperation
of farmers V/

Foster farmer-owned
knowledge instead of
external inputs &
knowledge

Strongly reduce ne-
gative environmental
externalities

Literature to be found:

Niggli, U (2014) Sustainability of
Organic Food Production:
Challenges and Innovations.

Proceedings of the Nutrition Society.

doi:10.1017/S0029665114001438,
6 pages.

Stabilize and secure
yields of cash crops
(and staple foods?).

Increase productivity

of subsistence & small\/

holder farms

AY

Create value
addition in food Y
chains 4

‘ Increase agronomic
and ecological

Use ecosystem
functions for pro-
ductivity increase ‘v‘/

of the UN

resilience \/

Reduce poverty
of farm families

SDGs: Sustainable
Development Goals



Organic agriculture is a sufficiency narrative

nature.com » nature communications a natureresear

[wew v ] nature — X\ E o—

COMMUNICATIONS \. f

Search

Y /@S W

Optimal combination of various strategies

The new study shows how to optimally combine these various strategies to
deal with conflicts of goals. Even if 60 % of agriculture would convert to
organic farming, concentrated feed were reduced by 50 % and food waste by
50 %, it would result in a food system with significantly decreased
environmental impacts, including lower overall greenhouse gas emissions,
and only a marginal increase in agricultural land area.

The_consumption of animal products would need to decrease by about a third
because less feed would be available.

Muller, A., Schader, C., EI-Hage Scialabba, N., Hecht, J.,
Isensee, A., Erb, K.-H., Smith, P., Klocke, K., Leiber, F., Stolze,
M. and Niggli, U., 2017, Strategies for feeding the world more
FiBL _ sustainably with organic agriculture, Nature Communications
www.fibl.org 8:1290 | DOI: 10.1038/s41467-017-01410-w



Greatest effect on pesticides and on nitrogen in the

environment
Land use
‘ 200 |
Pesticides _ 150.. | , Deforest.
Water — / - GHG
Energy < . e LS
Erosion’ ‘P
FiBL — 0% organic 100% organic D T ——

------- 0% organic with ICC 100% organic with ICC = concentrate reduction



Organic farming (arable crops) improves soil quality

p aram eterS Percolation
A Phvsical stability
Physica 150 ‘
N Aggregate
stability
Microbial
C Microbial biomass
200-r.
Mycorrhiza .-~ R D;?ggéo-
Conventional, 9

integrated, organic &
biodynamic farming.
DOK field trial in
Switzerland since

1977
Mader er al. (2002), Science 296

Saccharase < "> Protease

B Chemical pH

*-._ Organic

Magnesium -~
g . ' carbon

Calcium ~ Phosphorus

Potassium

Earthworm
D Faunal biomass
Spiders "+, Earthworm

»abundance

Staphilinids - - <<= eeeaenn- Carabids

—¢— BIODYN —s CONFYM
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Biodiversity on organic farms* (global literature review of

comparison studies)

* Scales: Plots, fields, farms, landscape

Taxon Positive | Negative | .. No
difference

Birds 7 2
Mammals 2

Butterflies 1 1
Spiders 7 3
Earthworms 7 4
Beetles 13 3
Other arthropods 7 2
Plants 13 2
Soil microbes 9 8
Total 66 8 25

FiBL

Tuck SL, Wingvist
C, Mota F et al.
(2014) Land-use
intensity and the
effects of organic
farming on
biodiversity: a

Hole et al., 2005. Biological Conservation 122, 113-130 hierarchical meta-

www.fibl.org

analysis. J Appl
Ecol 51, 746-755.

+ 30 04



Effect of farming systems on bird populations:
lapwing (Vanellinae) and skylark (Alauda arvensis)

© ©
e e
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< 7
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2 3
E E
>

Z Z

conventional organic conventional organic
FiBL
I www.fibl.org Source: Christensen et al. 1996, Chamberlain et al. 1999, Kragten et

al 2008



Meta-analyses of 74 field trials world-wide:
sequestration rate (Mg ha! year?) and C stocks

Number comparisons Category of datasets
9 C —e— closed sys. + inputs + bulk density measured| VI
11 : _ : closed sys. + bulk density measured| \/

11 : A | closed systems + inputs measured | |V
32 v bulk density measured | Il Organic fields sequester
450 kg more atmos-
19 | o | closed systems| || Pheric carbo_n per year
than conventional ones.
41 : : all data

Mean difference in
0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 carbon stocks: 3.5 tons
C per hectare

Mean difference in sequestration rates (Mg ha™ y™)

FiBL fibl
Www.Tibl.org Gattinger et al., 2012 (FiBL)
www.pnas.org/cgi/doi/10.1073/pnas.1209429109



N,O emissions organic compared to conventional

M.0 emissions per acreage (kg N,O-N ha' 37 GWP @ N0 emissions per acneage (kg Ceg. ha™ 37')
land-use MD * Cl® p studies  comp. © MD * Cl® p studies comp. ©
all {annual) -1.04 0.41 00D 12 70 & 181 0L 12 Fit
arabde -1.01 042 00D 11 &7 472 185 0L 11 a7
grassland -242 5.16 026 2 3 -1133 2416 026 2 3
rce-paddes -1.28 2.r2 oz 1 3 4550 1028 0.z 1 E,
overalP 03 032 000 EN og 457 150 000 18 =

Mean difference for all studies
0.5thatyr!less CO, eq.
as nitrous oxide.

Cut-off point: - 17% yields

FiBL ) Skinner, C., Gattinger, A., Miller, A., Mader, P., Fliessbach, A., Stolze, M., Ruser, R. and
www.fibl.org  Niggli, U. (2014) Science of the Total Environment, pp. 553-563 DOI information:
10.1016/j.scitotenv.2013.08.098



Meta-analyses on yields of organic and
conventional crops

Study Yield Gap
Lotter 2003 -10 to -15%
Seufert et al. 2012 -25%
Stanhill 1990 -9%
Ponisio et al. 2014 (2015) -19% (-9%)
de Ponti et al. 2012 -20%
Badgley et al. 2007(developed countries) -9%

FiBI. www.fibl.org



http://www.encre-et-imprimante.fr/encre-soja

Yield gap of organic farming, results from meta-
analyses (Seufert, Ponisio, de Ponti)

DOK | LTTKenya
LT trial; FiBL, ICPE

, FiBL
University of Kiel . Rodale LTT,
LTT arable : Pennsylvania
rotation USA

Pretty et al., 2008,
Subsistence farms in
Sub-Saharan Africa

90 100 120 140 180 %

Cut-off point N,O*

Yields are negligible for a niche strategy
Yield gap might be overcome in a consequent sufficiency strategy

FiBL % Skinner, C., Gattinger, A., Mdller, A., Mader, P., Fliessbach, A., Stolze, M., Ruser, R. and
WWW.FIbL.¢ Niggli, U. (2014) Science of the Total Environment, pp. 553-563 DOI information:
10.1016/j.scitotenv.2013.08.098



Research priorities: Plant breeding tallored to
the needs of organic agriculture

plant — fauna -
microbe
interaction

i, WA

D

I p—
e

plant — soil microbe interaction

FiBL

Monika Messmer, FiBL



Research priorities: biocontrol with novel plant extracts,
biocontrol organisms, physical methods and new
application technology

Screening of 3000 plant extracts against Venturia
inaequalis and Plasmopara viticola spores in the lab
(FiBL)

Trichoa ws) gainst
FiBL www.fibl.org Europgan corn t_)orer
(Ostrinia nubilalis).



Research priorities: Functional biodiversity

Companion plants increase life span, fecundity and mobility of
parasitoids in fields by factor 10

Centaurea cyanus Diadegma semiclausum

Larvae parasitoid of Plutella, blackamond
moth

e
FiIBL www.fibl.org Céline Géneau, FiBL, 2008



Research priorities: organic digital farm ?!?

Autonomous field mini-/micro-
robots.

Precision agriculture which foster
diversity.

Application techniques for organic
inputs.

* Open source data.

FiBI. www.fibl.org



http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_YVWkESEmWR39M&tbnid=Wh-Y3hHGQQWTAM:&ved=0CAUQjRw&url=http://www.flickr.com/photos/rogueapron/4160453797/&ei=v60_Uv84prCJB4OygAg&bvm=bv.52434380,d.aGc&psig=AFQjCNE6rIVRnR5eP-MNTb0xM9jrcdzg9A&ust=1379991317323205
http://www.gislounge.com/wp-content/uploads/2012/10/precisionfarming.png

Research priorities: Corporate Data Quality Management?

Better data of
organic production

and markets
/

sources (IACAS,
GIS, weather
data, organic

seeds etc.) ‘ Integration of
data: Plausibility

of non-
compliance and

risk analysis Application of
multi- and
hyperspectral

Re-analysis of data JEISp:
of inspection ‘ Imaging

bodies. /

01 December 2017

Further data

Application of
process and
product oriented
analytical tools

Application of
sustainability

t tool
FiBI. www.fibl.org GRSESSHEEoos

22



Research priorities: herd management and holistic
health strategies, breeding for robustness, bio-
control, bioactive fodder plants

Example right/above: Sheep
endo-parasites (worms)

140 fungus species known
attacking nematodes:
Duddingtonia flagrans digesting
a worm larvae

FiBI. www.fibl.org



Research priorities: Food waste management and
circular economy

Consistency narrative (“cradle-to-cradle”): Organic as a leader
Up-grade all waste (including human) to a raw material for the next production
circle.

FiBI. www.fibl.org



Research priorities: From organic food to “organic”
diets (eating pattern). Look into what people drives.

THE HEALTHY EATING PYRAMID

Department of Nutrition, Harvard School of Public Health

USE SPARINGLY:

RED MEAT & BUTTER

REFINED GRAINS: WHITE BREAD, RICE & PASTA
SUGARY DRINKS & SWEETS

OPTIONAL: ALCOHOL IN MODERATION
(Not for everyone)

y

DAILY MULTIVITAMIN
PLUS EXTRA VITAMIN D
(For most people)

DAIRY (1-2 servings a day) OR
VITAMIN D/CALCIUM SUPPLEMENTS

HEALTHY FATS/OILS:
OLIVE, CANOLA, SOY, CORN,
SUNFLOWER, PEANUT

& OTHER VEGETABLE OILS;
TRANS-FREE MARGARINE

WHOLE GRAINS:
BROWN RICE,

WHOLE WHEAT PASTA,
OATS, ETC.

FiBI. www.fibl.org



Best practice: Solil fertility and farm productivity

PGPR (Plant growth-
promoting rhizobacteria)

Factors of influence (by farmers):  soil tillage

. crop rotation
FiBL www.fibl.org (organic & green) manurin

xenobiotics



Best practice: Soil fertility & Best practice: Legumes in
plant health. arable crop rotations.

E.g. FP4 projects BlightMOB and Explored in several big EU and in
FP5 project QLIF lifted the fog many national projects.

(example of a trial with potatoes

and an increa-singly complex

combination of management

option).

FiBI. www.fibl.org



Share knowledge with farmers

Neue Wege in der Stoppelbearbeitung uvouTubeCH
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Conclusions

* Organic agriculture with its multifunctional approach offers
huge benefits for a sustainable, environmentally safe
production.

* Organic agriculture has 2 speeds: a modern, productive farm
production and a traditional, preserving strategy for small
farmers in urban and peri-urban regions. Both are great!

* Organic has a big potential for innovation. It's only a question
of whether the research community becomes involved or not.

* Innovation in it's broadest sense must be used to address

successfully the global challenges. See the sustainability
narratives!

FiBI. www.fibl.org



