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Experimental designiz{3$4h 1B

Split-plot design: three main-treatments (manure) and eight sub-
treatments (fertilizers)

Main- Sub-treatment (Chemical fertilizer)

B £X: IMEIERE: sMEIK: FRAEES
M, CK N P K NP NK PK NPK
M, CK N P K NP NK PK NPK
M, CK N P K NP NK PK NPK

Application rate:

Manure Chemical fertilizer
M;,—0 m3/ha (no manure) Pure N -- 150 kg/ha
M, --30 m3/ha P,05 -- 75 kg/ha

M, --60 m3/ha K,O --75 kg/ha




After 29 years in 2009, still big differences
for chemical fertilizers in Mo Plot
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After 29 years in 2009,
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significant differences
for chemical

fertilizers in M2 and

M4 Plots




Dynamic of yield increment due to fertilizer
under different manure ratesi r= % ji A3
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Relationship between yield increment due to fertilizer and SOC
TIEH HUAR A = R H 5K &R

200 1 & yl=-30.14x + 543.64 SOC=17.6g/kg
= R?=0.3745% SOM=30.3g/kg
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Summary /&5

1) When the SOM content reached to 30 g/kg, the chemical fertilizer can be
completely replaced with the manure for achieving the expected high yield!

2) The results obtained from 180-yr Roth experimental station show that proper
chemical fertilizer application can maintain high yield. However, our results

indicate that manure alone can also produce the equivalent high yield when

the soil fertility is high enough. %iiﬁﬂﬂt Eﬂg%ﬂ‘j ’ ﬁ*ﬂ.ﬂﬂ
A LA100% BB iRIFR~!

3) This is very important for Organic Agriculture or Organic
Framing and agricultural sustainable development! X/ MSIEXHB
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Soil quality--The capacity of a specific kind of soil to function, within natural or managed ecosystem boundaries, to sustain

plant and animal productivity, maintain or enhance water and air quality, and support human health and habitation.

HIEERE: TEFASENEGRR EESERNTHRIRARRN, &
FFSMI0RERIREN], BD: IFEREMRETT. RIFKSHIKIRIASER
8. (RHANEYIFASSERRTEE

Soil health--The continued capacity of soil to function as a vital living system, within ecosystem and land-use boundaries,
to sustain biological productivity, maintain the quality of air and water environments, and promote plant, animal, and

human health.

?

EHE, 19tHCHY
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FAO ITPS(2020)
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the ability of the soil to sustain the productivity, diversity, and

(T

environmental services of terrestrial ecosystems (FAO ITPS, 2020)
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TOWARDS A DEFINITION
OF SOIL HEALTH

The concept of what is a healthy soil has not been officially
defined unal now, although it has been widely used for
more than a decade. Soil health refers to the performance
or functioning of a soll, not its intrinsic physical /chemical /
biclogical properdes. Eardy definitions of healthy soils
are rather anthropocentic and focus on solls in agmo-
ecosystems, such as those capable of supporting adequate production
of Biomass (Bod and fibre) for hnan needs while mainimining
otfer ecosystem services, such as chmale vegulation or Modipersity
congeroation (Kibblewhite, Ritz and Swift, 2008). Doran,
Stamatiadis and Haberern (2002) have hlglﬂlg*]u.ﬁ'l SOMme
of the ecosystem services, which are not limited to services
provided to humans, by defining soil health as synomymous
with soill quality, which is the conctant abality of seil fo function as a
fring systemn it detersmines land wse systems and bowdaries o sufyport
bisdogical productizity, prosmole air and waber quality, and maitain
lant, ansmal, and fuman fealth. Although these two terms are
strongly related, Lal (2016) makes a distinction between
s0il cuality, which refers to soil functions or what the soi
does, and soil health, which presents the soil as a finite and
dynamic living resource.

Omne of the complexities in defining soil health is the lack
of agreement on indicators and threshold values due to
the singularities and high spatial variability of global soils
(Cardoso & al, 2013; Fine, Es and Schindelbeck, 2017;
Seaton e al, undated). In addition, soil health indicators
should be sensitive to management practices and reflect
changes in resilience and adaptation {Stott, 2019; Zornoza
at al, 2015), The most recent proposals include biological
indicators as key players in soil health and functdoning
(Franzluebbers, 2016; Gupta, 2020; Hermans ¢ al, 2017).

Soil health, as a dynamic concept, should also be applicable
to natural and unmanaged soils, as they present different
degress of preservation of below- and aboveground
biodiversity, regulation of water and of biogeochemical

INTERGOVERNMENTAL | # 1
TECHNICAL PANEL | *

oNsoiLs | 2 :

cycles, and hence of climazte,
among other ECOsysem
SeTVices inherent o soils,
Thus, a natural healthy soil would
have a high level of adaptation to exdsting
conditions as well as to a changing environment: i.e.
a high buffering capacity, or in other words, a high
resilience, maintaining the ability to sustain those services in
the face of environmental alterations.

ITPS DEFINITION OF SOIL HEALTH

The Intergovernmental Technical Panel on Soils (TTPS)
defines soil health as “the ability of the soil to sustain
the productivity, diversity, and environmental
services of terrestrial ecosystems”. In managed
systems, soil health can be maintained, promoted or
recovered through the implementation of sustainable soil
management practices. As with human health, there is no
single measure that captures all aspect of soil health. The
preservation of these soil services requires avoiding and./ or
combating all types of soil degradarion.

The I'TPS coins this definition of soil health and hopes to
be widely used and adopted by international organizations,
insttutions, governments, academia, etc. In line with the
call for action issued by Lehmann af al {2020), clear and
comparable indicators should be defined to ensure that the
world’s soils are managed sustainably and that the ecological
and socio-economic benefits of healthy soils are preserved
for fumure generations. Consequently, the TTPS and the
Global Seil Parmership are working on the selection of
indicators and harmenized laboratory methodologies that
are applicable in all countries and enable the assessment,
promotion, conservation and restoraton of soil health.

GLORAL SOIL
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