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Soil Biodiversity

Global Soil Biodiversity Atlas (2016)
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https://globalsoilbiodiversity.org
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Potential threats to soil biodiversity

Loss of soil biodiversity

v

Loss of ecosystem services Orgiazzi et al,
2016




Fukushima nuclear accident and

agriculture




Estimated environmental releases
of radionuclides from the reactors

Chornobyl Fukushima

Nuclear and

UNSCEAR : UNSCEAR
Industrial Safety (2014)

Agency (201 1)

Nuclear species (2005)

134Cs 2.06 47 |18 9.0

137Cs 30.2 85 |5 8.8
0Sr 28.8 10 0.14 n.a.

239Py 24,000 0.013 3.2x 106 n.a.
PBq (10'5 Bq)




Reconstructed initial
137Cs fallout map

Sendai

O

Fukushima Daiichi Nuclear Power Plant

Fukushi
ukusnima O /

Contamination Chornobyl Fukushima

(kBq/m?) (km2) (km2)
116,900 6,900
18,900 1,400

Tokyo o)
Yokohama O 555 - 1,480 7,200 400
> 1,480 3,100 200
Total 146,100 8,900

Kato et al., 2019



Contamination and density change

Chornobyl

0.001 mGy

Estimated max. contamination
in Fukushima

Zaitsev et al. 2014



Decontamination policy of croplands

Contamination

Paddy (ha) Upland (ha)

(Bg/kg)
0-1,100 - : ..
Deep tilling and potassium application
39,164 14,658
1,958 796 Selection of tilling/ soil replacement
10,000 - 25,000 2,575 751

Soil replacement
> 25,000 1,646 581




Decontamination of croplands



Number of farmers in Japan

Milllion
4

| More than | million farmers
declined since 201 |
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100% Percentage of resumed

58.7% farmland area in 2019

6.3%
0 52.7%

39.6%
Present exclusion zone

93.8%
Fukushima Daiichi Nuclear Power Plant

10.2% 1.9%

58.6%
0% * Local population has been
60.4% - declining in these area.
o * All croplands were
20.5% decontaminated irrespective

of farmers willingness for

agriculture.
81.0% &






No-till problems and solutions

Till == No-till P + Herbicides

Soil erosion Weeds Herbicide
tolerant weeds

Soil erosion

Conservation agriculture “Natural farming”
no-till with cover crops no-till with cover weeds

Soil conservation



Conservation agriculture

Direct seeding Crimper

Mulching Cover crops

Rotation Mixed cropping



Annual expansion of conservation agriculture

2015/2016
+ 180 million ha

2.5% of global croplands

* Annual increase |0 million ha
* Adopted in 78 countries

* China: 9 million ha

- Korea: 23 thousand ha

Kassam, Friedrich, Derpsch 2018



FUKUOKA Masanobu (1975)

“One Straw Revolution”

*No-tillage
*No-fertilization
*No-pesticide

*No-weeding

No-till continuous rice-wheat rotation



No-tillage with extensive weed management
“Natural farming”

XS

OKADA Mokichi (1882-1955)

& 1ES

FUKUOKA Masanobu (1913-2008)

One straw revolution

NOBE—

KAWAGUCHI Yoshikazu (1939-)



No-till + weeds



a) T|||age No-till b) Tlllage No-till

o Tillage No-till d) Tillage No-till




Tillage destroys soil ecosystem



Decline of soil biodiversity by tillage

Soil macrofauna
Aranea
Chilopod S/'\é
Ants #T
Hymenoptera
Adult Coleoptera
Dermaptera

Hemiptera
Juvenile Coleoptera

Juvenile Diptera
Amphipoda
Diplopoda
Annelida

Komatsuzaki & Kaneko. 2019
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Do weeds help farmers!?



Experimental study on “Natural Farming”

Tillage

Treatments Tillage  No tillage
03 FHiS ik - BE&

Fertilization
o TF NF

A

No
fertilization TC NC 3m
HE A

X 4 Blocks

<

No-tillage + weeds




This is the result for Wheat. No-till corresponds to Fukuoka’s management.



Soybean experiment Day 67
Sep 8,2014

Tillage No-till + weeds

Tillage +fertilizer No-till + weeds + fertilizer
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Rehabilitate the decontaminated farmlands
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Comparison of food web

Root feeders
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One straw revolution
revisited

* Soil ecologists showed that soil biodiversity is sustaining
ecosystem functioning.

* Tillage (cultivation) destroys soil biodiversity, hence soil
ecosystem functioning declines.

* Conservation agriculture enhances soil biodiversity thus
farmers can sustain their production.

* Fukuoka’s idea of no-tillage with weeds (natural farming) is
now supported by sound scientific evidences.

* Rehabilitation of decontaminated farmlands in Fukushima can
be accelerated by adoption of Fukuoka’s idea.




August 20, 2017, Kiev



