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3a0poBasA NoyBa cnocobHa obecneunTb 60NbLLLUNHCTBO
Ha3eMHbIX 3KOCUCTEMHbIX YCAYr, TEM CaMbiM CNOCO6CTBYA

poctuxeHuto LLYP n 6narococtoaHuio aroaeu.




S DECEMBER 2020

Y10 TaKkoe no4yseHHoe 6Mopa3Hoobpa3ne?

NouBeHHOe 6BMOpPa3HoOOb6pasume Kak pasHoobpasme noasemHOMU
XU3HU, OT TeHOB M BUAOB A0 coobLiecTB, KOTOpble OHMU
dopMMPYIOT, a TaKXKe IKONOrMYeCKUX KOMMNJIEKCOB, B KOTOpPbIe
OHWU BHOCAT CBOM BKNaA, U K KOTOPbIM OHM NPUHAANEXKaAT, OT
NOYBEHHbIX MUKPO cpea o0butaHmna go naHawadros.

Mxcrofauna




Y10 TaKkoe no4yBeHHoe bnopasHoobpasue?
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YTO Mbl 3Haem O NOYBEHHOM
buopasHoobpasmn?

"~ @ MANY
_ THOUSANDS »

Soil diversity

TWO HUNDRED
METERS OF
FUNGAL Y[/
HYPHAE. . L/\ ABILLION
oA \ BACTERIAL

ONE GRAM OF SOIL
MAY CONTAIN

Bakrepuu u Apxeu: 2.5x103°
KNETOoK.

Mpwu6bi: 0.8-3.8 munnuoHos
BUO0B.

Hemaroabi: 4 x 10%° wiTtyK B
NnoyBeHHOU cpeae

Knewwu: 20 000 onucaHo, 80 000
He OnucaHo.

Konnembonobi: 8 000 Buaos
OMMCaHoO B Mupe.

3emnaHble Yepsu: 6 000 Bnao0B.,
us 20 cemencrts

Tepmutsl: 2 934 suaos s 282
poaos.

Mypasbu: 20 000 Bnaos.



YTO Mbl 3Haem O NOYBEeHHOM
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to more than L ’
25% of our ‘
planet's

biodiversity

6mopa3Hoo6pa3MM?

bonee 40% »uBbiX OpraHU3IMoB
B Ha3eMHbIX 3KOCUCTEeMaX B
TeyeHue CBOero XU3HeHHOoro
LMKNA CBA3AHbI
HenocpeAaCcTBEHHO C NoYBaMMm.
Mousbl, BO3MOXKHO, coaepar
camble pa3Hoobpa3Hblie
Ha3eMHble coobulecTsa Ha
nnaHerTe.

OHo noapep:kuBaet 60sbLUyIO
YacTb XU3HU HaA 3eMNeun ¢
nomolLublo Bce 6o0s1ee NOHATHDbIX
Ha3eMHbIX U NOA3EMHbIX
CBA3EM.



YTO Mbl 3Haem O NOYBEeHHOM

6ropasHoobpasnu?
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[Moyemy nouseHHoe bUopa3zHoobpa3ue

'+ ORGANIC
: . MATTER

_Ba)XHO?

9T OPraHnU3Mbl ABAAKOTCA YaCTbiO
Oo6WMPHON NULLEBOK CETH, KOTOpasA
nepeAaer IHepPruio U NUTarenbHble
Bel\ecTsBa OT MMKPOCKOMUYECKUX
dopm yepe3 meradayHy NoUBbl K
OpraHM3mam, *XMByLLUM Ha
NOBEPXHOCTU NOYBbI
BuopasHoobpasue nouBbl umeeT
Ba)XXHOE 3HaYeHue AnA
60NbWKUHCTBA IKOCUCTEMHDIX YCAYT,
KOoTopble nousa obecneumBaer,
NPUHOCA NONb3y BUAaM, KOTopble
HacenAlT U UCNONb3YIOT UX, a
TaK)Xe OKpy»KaloLuliei cpeae



[Toyemy noyseHHOe BUopasHoobpasue
BaXKHO?

sunight * [ouyBoobpa3soBaHue / CTPYKTypa
R ‘ aelh MouYBbI.
o - Luorymeposa.
é‘ﬁ?“f*? i T e KpyroBopoT nuTaTesibHbIX

= g BeLLecTB.

* bunonornyeckaa perynauus.

* [lpepocTtaBieHne 3KOCUCTEMHDbIX
YCNyT.

* [lpoooBONbLCTBEHHAA
6e3onacHOCTb M be3onacHoOCTb
NUWEBbIX MPOAYKTOB.

* bunopemegunauyma.

* 300pOBbe YesioBeKa.

* (BA3b C HAa3eMHbIM

bnopasHoobpasuem.




[Toyemy nouBeHHOe buopasHoobpasune
BaXKHO?

Biological control

CeJbCKOXO3ANCTBEHHOM
Crop with microbial =
W inoculum, with higher _
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excessive use @ 2 .. . G these tissues die
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Geneticengineering
toinsert Bt genes
into plant tissues
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[Moyemy noyseHHOe BUopasHoobpasue
BAXKHO?

B l oreme d I at' on * Organic amendments o
- i e plants
Biostimulation: * Sewage sludge
. ; * Mulches Sl 2
) ) Changesin the g * Compost
Bioaugmentation: environmental . (,!u\cl .
~'\‘|‘l'“"_" wthe o conditions to favor the * Woodchip :
contaminated soil of growthoflocal
living cells able 1o microbial populations. 2
degrade the target ; =

contaminant.

* Opencast mining
* Quarrying /
*» Mine spoil waste

» Engineering works

/

- . ’. . ~ .
Under the influence of soil forming
factors. including biodiversity
management, technosols may again
provide ecosystem services

K4
/
’
/

4
s

Soil rehabilitation

a {k o Macronutrients
e Micronutricms

Mulching + organic

amendments

* Beneficial for restoring
degraded soils

* Stimulate the growthand
activity of soil fauna (i.c.,
microbes, neamtodes, mites,
springtails, earthworms, etc. ).

* Increase soil fertility.

Indigenous bacteria Exogenous bacteria

('_ ) Contaminant agent Various forms of limiting nutrients




| lodemy noyBeHHOe OMOopPa3HOOLbpa3une
BaXKHO?
\

Are a source of medicines
and Support human health *  OTKpbITHE aHTUOMOTUKOB
. OKa3asio bonbloe BANAHUE HA

” T - ? yBeNNYEeHUEe NPOAOIKUTENBbHOCTHU
PENICILLIN Fre o KWU3HU YesI0BEKa.

Mt . ‘ ‘

* PaHHee BO3aencTBUE
Pa3HOOHOPa3HbIX MOYBEHHbIX
MMUKPOOPraHM3MOB MOKET
MOMOYb NPeaoTBPaATUTD

: 3 XPOHMYECKMe BOCNaIUTE/IbHbIE

A?.;”@LS'E}'E&?}'S.L e Wl T 3aboneBaHuA, BKAOYanA

) i b I B annepruto, actTMmy, ayTOMMMYHHbIE

3aboneBaHuA, BocnaanTebHble

3a60/1eBaHMNA KULLEYHUNKA U

Aenpeccuio.

 SOILISAVAST }

AND NATURAL F -
PHARMACY ! :







©Andy Murray



-~ | HOUR

Unsustainable sml
management practlces :
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HTO YrpoOXaeT no4YBeHHOMY
6M0pa{-|006pa3mo?

» Loss of specialist species and
increase in generalist taxa. L

» Decrease in predatorspecies.

* Reduced soil and functional
diversity.

* Loss of SOM and nutrients.

* Changesin soil physical properties.
« Disruption of suitable habitat.

» Changesin pH.

Acidification

* Recovery could take decades.
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* Greater use of external inputs (pesticides,
fertilizers) and more soil disturbance.

» Greater risk of soil erosion, contamination,
land degradation, compaction and
salinization.

» Alteration of hydrological and
biogeochemical cycles.

» Disturbance of soil structure. 7

« L0ss of SOM. ( é)

Agricultural
intensification

» Change in the

* Decrease in soil
biodiversity.

* Smaller and less
complex
belowground food
webs.

* Recovery of soil
communities may take
years ordecades.

Salinization

» Reduces the growth capacity of soil

Nutrient
imbalances

availability of

essential nutrients
* Excessive use of

mineral fertilizers.

microorganisms.
* Reduces nutrient flow through the soil food.
» Alteration of the nutritional content of
primary producers and litter inputs.

Pollution

\: ) ® —— |
s » Inadequate fertilization.

J

\\A/,/
» Pollutants. —y
* Changesin plant

community composition.
 Changes in solubility of

multiple elements in soils.

» Irrigation with (""A "\)
brackish water. =

» Salt water intrusion due
to aquifer exhaustion.

* Inadequate irrigation
practices.

» Fertilizers.

» Persistent organic pollutants.
* Biocides and pesticides.
 Waste disposal.

» Alteration of the environment where soil
organisms thrive.

* Hamper the activity of organisms involved
in nitrogen cycling.

» Alteration of belowground food webs.

* Changes in nutrient unavailability and
toxicity for microorganisms.

.ot

» Water absorption hampered by changes
in chemical and physical soil properties

* lonimbalance and nutrient deficiency
decrease microbial functions and
biomass.

« Ashiftin the composition of microbial,
micro and mesofaunal communities.

*Acute and chronic toxicity to soil biota.

sCascading effects from individual species
to communities and ecosystem functions

*Bioaccumulation in the food chain




HTO YrpoOXaeT no4YBeHHOMY
bnopasHoobpasuto?

@ Decrease dacropore vo e f)
ease o a etoroo - O 0 a0DItat ana pore
pe atio D e 0 0O DIOLd
OMD3 0 Red 3 on and AlTe .
o Decrease aunal bioma sWildfires. * Severe damage to bacteria and
Affects oxva d CO - d and population de sAnthropogen fires. fungiin the topsoil.
doxbote *Removal of topsoil organic matter. * Change in species composition.
e
Pagage o
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3 opoge ateria e onme ere so Er05|0_n and changes in soil physical and quality for soil biota.
D Qe € landslides chemical properties. « Spread of pests and pathogens.
« Creation of degraded and » Reduced soil biodiversity and
enriched depositional functioning.
environments.
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- Loss of stabilization of aggregates. 2:\‘:/?:;'[:3’"5:;‘:5“3113’ jiextreme
e ..' el ol SOC/SOM cation exchange capacity; » Decreased reso[mesto

Water infiltrati ion.
» Waterinfiltration and retention [ty e

» Soil fertility and Csequestration.



KaKue BbI30BbI 1 Npobentl
CYLLLeCTBYIOT?
o

- Lackof data/information on soil
biodiversity at local, national, regional and
global levels (not included in soil surveys).
- Few countries that maintain a national soil information
system/monitoring that includes soil biodiversity.
Unavailable global harmonized sampling,
measurements and analysis protocols.
- Strengthen all groups (i.e.,, microbes and micro, meso, macro
Y and mega soil fauna) with data and information.
- Recognition of Soil biodiversity in the 2030 and Post 2020 Biodiversity Agenda.
Weak capacity development in the adoption of molecular tools and emera novel
technologies to contribute to human, plant and soil health.
 Ecosystem restoration does not include soil health
and soil biodiversity considerations.
Microbiome investigations for environmental management are still novel and highly
experimental, yet they underline the need for conservation of entire soil biotic communities.
' Need to invest on research for soil borne diseases and scale up
soil biodiversity responses for the Agricultural sector.
~ Need to scale up bioremediation to address soil pollution.
 Further work is needed in terms of soil biodiversity and human health.




A KaKOBbl BO3MOXHOCTU?

MpopoBonbcTBeHHaA 6e30nacHOCTb U

. REVERSE REDUCE AVOID
6e 30MaCHOCTb N u"le BbiX N poAy KTOB: Where feasible productive Land degradation can Prevent degradation of

potential and ecological be reduced through non-degraded land and

YNly4YlLIEHUE Ce/IbCKOXO35AMCTBEHHOIO sicesbinblindonr whliimbisembls otk el
npounssoacTBa (bnoynobpeHus, = = =
asoTdunKcauma, bopbba c naToreHamm).
Buonornyecknin KOHTPOAb: BpeanTeny,
bonesHu.

BoccTraHOBAEHME OKpYrKatoLei cpeabl
(buopemeguauyma): bnoayrmeHTaums,
duTopemeamnauma, BepMmmpemeamaums.
CmAryeHue nocneacTsmii USMeHeHuUA Soil biota activity can
KAumarta / aganTtauma: cBA3sbiBaHUe a?gg‘ggzgEnaalg:adg'rr:ggtriscfn
yrnepoaa, napHWUKoBbIe rasbl. \ \ \//—\
PeweHua, oCHOBaHHbIE Ha NpuUpoae: St \ |
CTUMYNMPYIOT POCT M AEATE/IbHOCTb
NoO4YBEHHOW PayHbl AN1A BOCCTAHOB/IEHUSA
3KOCUCTEMbI.

Bacteria and fungi
within soil can actively
degrade chemical
pollutants in soils and
tolerate heavy metals

Soil biological activiny \ctivities of soil
nMTaHMe n 3Aop08be yenoBekKa: Ba KL'|M Hbl can increase soil (".ll")»()lll\l()l".lgl' ('('ux_ul(-m('n;.'in(:('r\
’ through decomposition and (carthworms, termites)
protection within soil aggregates prevent soil erosion
J1IeKa p CTBa ) Ha pOAH dA M e,CI, n Lll MHA ), helping to reduce land
degradation

MUKPOBMOM.



LITO plan bLLe 5 DECEMBER 2020

BbicTynaTb 3a BKAOYEHME TeMaTUKM OuopasHoobpasms no4vyB B MOBECTKY AHA
YCTOMYMBOTrO Pa3BUTUA, PAaMOYHYIO MPOrpammy CoxpaHeHusa BuopasHoobpasms Ha
nepuog nocne 2020 roga, Aecatnnetne OOH no BOCCTaHOBAEHUIO 3KOCUCTEM U BO
BCe 06/1acTH, B KOTOpble NoYBeHHOE BLMopa3HOObpa3ne MOXKET BHECTU CBOM BKAAL,;

Pa3paboTaTtb CTaHAAPTHbIE NPOTOKO/bI M Npoueaypbl AN oueHKK b B pasnnyHbIX
maclwTabax;

CopenctsoBaTb CO34aHUKO CUCTEM MNOYBEHHOM WHPOPMALUU U  MOHMUTOPWUHTA,
KOTopble BKAOYatoT 1B B Ka4ecTBe KNoYEeBOro MHAMKATOpPa 340P0BbA NOYBbI;

YAy4wunTb 3HaHMA (BKAOYAA MECTHbIE WU TPAAULUMOHHbIE 3HAHUA) O MUKpobMome
NOYBbI;

YrnybuTb 3HaHUA O Pa3aAMYHbIX Tpynnax no4ys, obpasywwwmx MNb (T.e. 0 MMKPO, Me30,
MaKpo 1 meradayHe;

Co3aatb robanbHyO NPorpamMmmy HapalwuMBaHUA NOTEHUMANa ANA UCNO/b30BaHUA U
ynpasneHna  6buopasHoobpasmem noyB UM [nobanbHyto  obcepBaTopUto
6ruopasHoobpasuna noys.

BoinonHute MnaH peanusauymm MexayHapoaHOM WHULMATUBBLI MO YCTOMYMBOMY
ynpaBsieHnto bnopasHoobpasmem nous.

World Soil Day
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Cnacubo 3a BHUMaHue!




