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Fig. 3.1 Extensive cultivation replaced drought-resistant massive dust storms, such as this one approaching
native vegetation with drought-sensitive crops in the Stratford Texas in 1935. Photograph courtesy of NOAA,
midwestern U.S. in the 1920s. In the “Dustbowl” era, a  http://www.photolib.noaa.gov/htmls/theb1365.htm
drought in the 1930s killed these crops and generated
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Earth's mammals
by total biomass
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Table 1. Summary of
taxonomic groups

estimated total biomass for abundant

Taxon Mass (Gt C) Uncertainty (-fold)

Plants 450 1.2 LY 450 Gt C

Bacteria 70 10 NIFI7 70 Gt C
Fungi 12 3 E 12GtC

Archaea 7 13 7_$7 7GtC
Protists 4 4 EEEM 4Gt C
Animals 2 5 Eb% 2GtC

Arthropods, terrestrial 0.2

Arthropods, marine
Chordates, fish

Chordates, livestock
Chordates, humans

1

07 BFAEMEILE 7McC

0.1
0.06

Chordates, wild mammals 0.007

Chordates, wild birds 0.002 _ —

s 02 . » S A 200 Mt C (Phillips et al. 2019)

Cnidarians 0.1

Naatcet 0.02 » ©2F 27 31 Mt C (van den Hoogen et al. 2019)
Viruses 0.2 20
Total 550 1.7

Bar-On et al. (2018)
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Table 2 N use efficiency (unit plant N uptake per unit N input), N use
inefficiency (N loss per unit N input), and net N efficiency (unit plant N
uptake without directly corresponding N losses) for maize plants grown in
lysimeters inoculated either with a moderately simplified (MSC) or strongly
simplified (SSC) soil community inoculum.

e ww o

in SSC vs
MSC SSC MSC

N use efficiency (NUE)
Plant N uptake per kg Ninput  1.97(0.10) 1.81(0.08) -8.2™
(kgha™")
N use inefficiency (NUI)
N lost per kg N input (kgha™") 0.83(0.07) 1.54(0.13) +86.6%**
Net N efficiency (NNE = NUE — NUI)
N uptake without direct 1.14(0.07) 0.27 (0.11) —76.7%*x*
environmental cost (kgha ")

Mineral soil N at the time of sowing and fertilizer inputs were considered
as N input. Numbers in brackets indicate standard errors. Statistical
differences between treatments are indicated as: ns, P> 0.05; ***,

P <0.001. n= 8. Statistical tests have been performed using linear mixed-
effects models. ns, not significant.

Bender et al. 2023

TIREVI DS HRIE BV EE
HERTHB giiﬂ

Ry b

ot

DN
= Z'o \1/ L5 o N
INE ZERMIN UVIRIR  AUDLRIX EHEREEZREE
L
\ \ \ \ BHREZRAEMR
(a) B i (b) B B © B B ) B B EHE B RREXR
sl - ' s00 B e @ )
ssC -
- T 300 I 300 o g&%
== = 50 4 -
ns
3 - - o, P00 200 200 B B
o = = 60 = - _
= 2 2 g 2 2
) : =l - g2 2
100 100 J‘_
10 100
I
i il ) , .
o o
) Maize yield Maize N uptake Maizef’ up'tal.(e . Mai_ze K upral.ie m m
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Fig. 2 Cumulative {a) Mitrate and (b) organic nitrogen leaching losses over

the entire growing season from lysimeters either inoculated with a
moderately simplified (MSC) or strangly simplified (55C) soil community

inoculum, Errar bars - £15E {n -8},
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(i.e. no tillage) through direct seed and/or fertilizer placement.
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(at least 30 percent) with crop residues and/or cover crops.
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through varied crop sequences and associations involving at least three different crops.

wfE

200
180
160
140
120
100

RERFOMHFRNEILK

2015/16%

- {E8000A~NY 7—IL

- FMERD12.5%

~R—Z2 &

/// * FE1000A\7 7 —ILD

- 78HETRE (BFEEN)

* RE900HBNY 7=

cBEZ2A3IFAII=I

Kassam, Friedrich, Derpsch 2018




B2 T A HHE TS [ HEIE 7

o MEFEVA—VRUETHERICIAERITSHEAT
(3, HEEHEL TAME+BEEREIEADIEE

e ITBRZEICBITLUTHS XKW EXTHEDD
AN

o FHHEFIZICHEITLIELTH, ZhICEUESE
B DR LY

E < If E ln\E\ E lu\%!zi:n:

No-tillage with extensive weed management
“Natural farming”

Nog—

KAWAGUCHI Yoshikazu (1939-2023)




ReEHERARICKITIEES
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CONVENTIONAL

Generally, conventional
farming relies on the use
of chemicalintervention—
pesticides, herbicides,
synthetic fertilizers—and

BERZE
ﬁ
REGENERATIVE

Regenerative farming aims to
enrich the soil, butlacks any
standards prohibiting the use
of conventional pesticides,

herbicides, synthetic fertilizers,

genetically modified and GMOs.
organisms (GMOs) to
grow crops.
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ORGANIC

Organic farming does not use
chemical intervention or GMOs
because it prioritizes building
healthy soil. Instead, natural
methods such as composting
arerelied upon, for the growth
of healthy food.
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REGENERATIVE
ORGANIC

Regenerative Organic farming

is rooted in organic farming.

It abides by a high standard of
land management to sequester
carboninthe soil, and prioritize
welfare of farm animals and
fairness for farmers and workers.

VITX5T747 -
A—H=v o

COMMON TOOLS

Compost

Crop Rotations Cover Crops

im1E

No GMOs

le(‘_ No

an\yj GMOs

TIHRER

Z'

*#t+|z$aﬁlj

h?ﬁﬁﬁ%

ﬁamm&ﬁs“

Ofstehage & Nehring, 2021

j\&ﬁﬂﬂ\f?




FPAVAERFRICHEITS
A #iec - aHE0EHE

I\'j:ED::/\ ﬁﬁs k-LEl-\ ’.I\§ 70 hUEAQdY -

o 2016
TTRRAHE — fhie ©

#81E20154F INE20174
KE2012%F

T & kS
EXREBICITS

/'

Corn, 2016  Cotton, 2015 Soybeans, 2012 Wheat, 2017

USDA, 2018
BARBEE (& 19734 (T EE RN T20024FE (T 1& 60% (IR
INEEH =D DEEEE L 40%IC &2

Triplett, Dick 2008

15— 1 HRODKRKEDLEESM

O HAODKELERIIHI6ERY. CO3B. TSV, kB, FPLEVFUTOEENNBEIZSD S,
O HROXKEDCENRIFERR. HFEFRTORAEICEIYENLTEY., XELEFTBEETHHFTAVAH, TS5TIL
Tl%300kg/10aLl EDBWBALE 72> TV S,

[ 8% TEEOASOHN |

IR
(kg/10a)
R 286
T30 353
FAUR 335
2023/24 R FPINEF 293
i i 19
12K 85
NI 74 282
pal 309
HA~ 158
B REREE (USDA) MProduction, Supply and Distribution | @

KEEM (‘%5'% (%*ﬂ 6 $ 3 H) https://www.maff.go.jp/j/seisan/ryutu/daizu/attach/pdf/index-20.pdf




x1000 ha

30000

25000

20000

15000

10000

77

Amazonia

Cerrado

jof
Tropical, wet-d :gsavannan j

Paraguay

Southern stales
Subtropical, year-round rainfall

RS

DIV DARHEFIE

INTERNATIONAL JOURNAL OF AGRICULTURAL SUSTAINABILITY @ 5

77 YVIIEsh 55—

5000

7161

=
o
=J
W

=
o
~

o

=
[Xe]
-~
wu

9/61
L/6T
861
6/61
0861
1861

7861

€861

861
G861

=
o
(o]
(=3}

28

32

NICHRR

L86T

[
o
o0
o

Q0FERICRE

=
o
(o]
o

6861

T66T
661

[
o
o
(L]

2500/7ha

REFIDZH

(SR

Zero-tillage

Ofstehage & Nehring, 2021

6661

[
D
O
=]

9661
L66T

[
o
el
L

66T

000t
T00T
00t
£00T
002
5002

Figure 1. Expansion of zero tillage (in 1000s of hectares) in Brazil from 1974-2006 (revised from de Freitas and Landers 2014).
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Figure 2. Gradient of allelopathic activity of rye on lettuce causing chlorosis and stunting (left). Inhibition of lettuce emergence by a highly allelopathic rye line forming a bar
ring at the base of the plant.
& P Rebong et al 2023
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Agron. Sustain. Dev. (2019) 39: 55

T e
e
o .

Fig. 1 Pepper plant transplanted into a narrow furrow created by the
ILRC after flattening the ASCs in Spain. Author: Alejandro Pérez-Ferrer

Navarro-Mird et al. 2019

Fig. 1. Modified roller crimper for transplanting bed preparation (in-line

Canali et al. 2013 rtillage/roller crimper).
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Key Findings of the French BioNutriNet Project on
Organic Food-Based Diets: Description,
Determinants, and Relationships to Health and the
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Kesse-Guyot et al. 2022 Advances in Nutrition
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