


OpHi 3emni nig NONIKYAbTYPHUMM NOCAAKAMN MOXKYTb CAYryBaTu ANA
36eperkeHHsa NnpupoaHoro 6iopisHOMaHITTA. 38% BUAiIB NONLOBUX Byp’AHIB
HimeyunHn HanexxaTb 40 YePBOHOKHUMXHUX BUAiB, @ XKMBONAOTU BennkobputaHii
€ ocenuwem ans 1500 smais 6e3xpebeTHUX Wo npeacTaBnATb 6an3bko 70
poauH. Ans 36epexeHHA 6iopo3maiTTa NOTPIOHO 3aXMCTUTU NpUHAMHI 5%
3emenb 3 NepBiCHOI NpMpoaoto. BueaeHHs Ao 8% opHUX 3emesb (NepeBarkHO
33 paxyHOK Ma/iopoAoUmMX MeX Nois) Nig ocenuiua ana KOPUCHUX OpPraHiamiB
[,03BONAE NiABULLUTN NPOAYKTUBHICTb pepmepcbKoro BMpobHMUTBA.

EKocncTemu 3 BUCOKUM PISHOMAHITTAM BMAIB YacTO NIATPMMYIOTb BaXK/1UBI
€KOCUCTEMHI NOCNYrK i 3a3BUYal € HinbWw NPoAYKTUBHUMM. Tak baratoBMAOBI
NyKn 3 25-41 Bupgamm pocaunH € Ha 60% NPOAYKTUBHILLIMMM 332 MaJIOBUAOBI, WO
MaloTb nnwe 6—17 Bnais pocnuH. B igeani cinbcbKkorocnogapcbkum naHawadpt
Ma€e 6yTK MOo3aikoto Aobpe NOEAHAHUX OCENNLL, HA PAHHIX Ta Ni3HiX cTagiax
cyKkuecii, ae BucoKke 6iopisHOMAHITTA NiABMLLYE 34aTHICTb CUCTEMM
BiZAHOBNOBATUCA Bif, 3HAYHMX T HE3HAYHUX, MAN0- YN BEJIMKOMACLUTAOHMX
neptypbauin. 3axoan Ana NiATPMMKM Tinbaii piaKicCHUX BUAIB MicLeBUX
3ann0BadiB, HANPUKAAA, NOCagKa PaHHbOKBITYYNX POCANH, CNPUATUME TaKOXK
NOKpaLLeHHIO 36eperKeHHA BUAIB KOPUCHUX ANA CiNbroCnKkyAbTyp Ha Aogadvy 40




36epexeHHs biopisHOMaHITTA.
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P-moGinisyrounit Bua, wo He 3nakosi 04HOA0NbHI ABsofonbHi, Heanakosi
Bug Mobinisye P Fe/Zn-moGinizyioui OAHOAONbHI, He 3aaTHI A0
Buan mob6inisauii Fe a6o Zn

/ CxeMaTHU4He NpeJiCTaBJeHHS MeXaHi3My eKOJIOTi4HOro

/ Pocnuwa CTNPUSIHHA B NOJIIKY/IbTYpax 3aBJAsAKH 36i/1bLIEHHIO

6iogocTynHocTi (Mo6isni3arliii) NOXKMBHUX PEYOBHUH:

(a) 36inbuieHHs 6iogocTynHocTi pocdopy (P) npu
CyMiCHOMy BUpollyBaHHs P-Mo6ini3yrouyux Ta
HeMOO6iJi3yI0uuX BU/JIB.

(b) Mox/1MBU MeXaHi3M 36i/blIeHHS MIXBU/I0BOL

Diro- . . .
cuepodops (PS) l 6iomoctynHocTi 3aii3a (Fe) Ta BMHKY (Zn) npu
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vy ET CYMiCHOMY BHUPOLIYBaHHS 3JJaKOBUX /ia ABO/0JbHUX
Zn Cu
i ZnPS POC/IHH.
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O6roBopnMo KoN00biIr NOXKMBHUX PEYOBUH B NONIKYNbTYpax. biogocTynHicTb
dochopy NOKPALLYETLCA Y CYMiLLeHMX Nocagkax 3 dochopmobinizyroummm
BMOAMMU, WO NePeBOAATb FPYHTOBUIM pocdop Yy po3UnHHY GopMy 3aBAAKM
BMAINEHHIO KapboKcnnaTiB, NPOTOHIB, Y pepmeHTy Kucnoi pochaTasn. [Jo Toro X
nornnHaHHA ¢pocpopy, 0ocobanso, Ha BigHUX FPYHTAX 3 BUCOKMM BUYTOBYBAHHAM
NOXMBHUX PEYOBUH, MOKPALLYETLCA 3aBAAKN cCMMBiO3y 3 MiKopM30t0, 0CO6AMBO
poaunHoto Diversisporaceae, Wo cnpuse 36iiblIEHHIO NOLLI KOPEHEBOI CUCTEMM.
3ayBaXKTe, L0 Pi3Hi COPTM OAHOrO BMAY MOXYTb MaTh Pi3Hy 34aTHICTb 40
MiKopu3au,ii. TaKoXX KOpeHeBa CMCTeMA € NAACTUYHOLO, i Ti PO3MILLEHHA 3aNeXUTb
BiZ, PO3MN0AiNY NOXMBHUX PEYOBUH Ta KOHKYPEHLLi 3 iHWNMM POCAUHAMM.

AndepeHujiaLin Hil TakoXX MoXKe cnpuaTn 6inbll ePpekTUBHOMY BUKOPUCTAHHIO
rpyHTOBOro dpocdopy. TaK, B CymicHiM nocagui 6invin NntonnH nepeBakHoO
CNOXUBATUME UMTPATPO3UMHHY popmy docdopy, ToNi AK NweHnua —
BOAOPO3UYNHHY.

[] 3nakun BuaiantoTb dpitocnaepodopwu, 3aBASKM YHOMY BOHW NiABULLYIOTO
AOCTYMHICTb MiKpoenemeHTiB (30Bpema 3ani3a Ta UMHKY) ANA POC/UH, WO He
MatoTb 34aTHOCTI CAaMOCTIMHO MObini3yBaTM MiKpoeneMeHTU. 3aBAAKN YoMy




BiAbyBaeTbcA NnpupogHa biopopTmndikauia abo nigBULLEHHSA NOXKMBHOI LiHHOCTI iXKi
AnA 3anobiraHHA gediunTy MiKpOeNeMEHTIB.



MoKpalLeHHA a30THOIO XMBNEHHA B NOJIKYAbTypax BiabyBaAETbCA 3aBAAKM
BMKOPWUCTAHHIO B AKOCTi FPYHTOMOKPUBHUKIB UM YLLINBbHIOYMX KynAbTyp 6060BMX
Ta Ky/IbTYP 3 MUYKYBaTOK KOPEHEBOI cMCTemMOto. Bo60BI MOKpaLLytOTb a30THE
UBMIEHHA CYCiAiB 3aBASAKM MIKOPU3HI Nepenayvi NOXMBHUX PEYOBUH,
NOCTINHOMY po3naay iX BiAMep/ioro KopiHHA Ta bynbballoK, Ta MiHepanisauii
naroHis. Ha goaayy ao 6060o8ux, Wo GiKCytoTb aTMOCHEPHNIA a30T 3aBASKM
cUMbio3y 3 pu3obiamu, i 1 iHWI POANHM POC/NH Ta FPYNM MiKPOOPraHi3amiB 34aTHi
A0 a30Tdikcauii — Lo 34aTHICTb MatOTb HABITb AeAKI NPUPOAHI pi3HOBMAMU
KYKYPYA3W.

A3oTdiKcauia 6060BMX NiABULLYETLCA Y CNiILHUX NOCAAKaX 3i 3/1aKOBUMMU
NOPIBHAHO 3 MOHOKY/IbTYpO. Hanpuknag, 3-KpaTHe NiaBuLLeHHA a3oTdikcauii
ropoxy y NONiKyAbTypi 3 AYMEHEeM. 30BHILLHE BHECEHHA MIHEPA/ZIbHOIO HITPOreHy
HaBMaKn 3MeHLWYye a30TdiKcaLito: ToAi 3/1aKoBi NOYMHAKOTL NPUrHiYyBaTn 60608,
[0 TOrO X BUCOKMIM BMICT HiTporeHy Ta ¢ocdopy 3anycKae HeraTUBHMI 3BOPOTHUM
3B’A30K, W0 6/10KY€E a30TPiKcaL,ito Ta pO3POCTaHHA KOPiHHA. [ocyXxa TaKoX
3HMKYE a30TdiKcaLito Yepes 610KyBanbHY Aito aMiHOKMCAOT B BynbbaluKkax Ta
YpeiaiB y NUCTI, WO HAKOMKUYYOTbCA 33 LMX YMOB. Y AeAaKnx Buais 60608mx
MiKOpM3aL,if CTUMY/IOE YTBOPEHHA a30TdiKCyoUMx KopeHeBux bynbbaLlokK.




OCKiNbKM CNONYKU HITPOreHy € BUCOKOPO3YMHHMMM, BOHU LWBMUAKO BUMUBAKOTHLCA 3
'pyHTY. Oco61MBO BENIMKMMM € BTPATU HITPOreHy BHECEHOTO 3 MiHEPAbHUMM
[obpuBamu, ge nuwe 6a13bKo 47% BKNOYAETLCA B Biomacy Bporkato. Toai Ak
NOBi/IbHE BMBINNbHEHHA HITPOreHy i3 3ainLWKiB 6060BUX KyNbTyp 3abe3nevye
Kpallly CMHXPOHIi3aL,it0 AOCTYMHOCTI PO3YMHHOIO HITPOreHy 3 NoTpeboto cninbHO
BMCAAKEHOI UM HACTYNHOI KynbTypu. 1o Toro »k 60608i 38’A3yI0Tb KAPOOH Y IPYHTI
a TAaKOXX MNEBHOK MipOt0 34aTHI NPOTUAIATM MOro BUMMBAHHIO (XO4a 31aKOBI Ta
XpecTougiTi € 6inbWw ePpeKTUBHMM NOrNMHAYaMU HiTporeHy). MNonideHonu
CMOBINbHIOIOTb MiIKPObiIONOriYHY MiHEpPani3auito POCTMHHUX PELUTOK Ta
BUBINbHEHHA HITPOreHy, TOMy BMICT TaHiHIB Ta BiAHOCHA YaCTKa TaHIHIB 40 YaCTKK
HiTporeHy B 6iomaci € iHpopMaTUBHUMM iHAMKATOPAMM LLUBUAKOCTI MiHepanisauii
HITPOreHy 3 POC/IMHHUX PeLUTOK. Yac NpoBeaeHHsA CiibCbKOrocnoaapCbKmnx
onepauin TakoX BN/IMBAE Ha ANHAMIKY BMBI/IbHEHHA Ta NOM/IMHAHHA HITPOreHYy.
3oKpema Le BUbip MOKPUBHOI Ky/bTYypU, Yacy ii CKOLYBaAHHSA Y BigMUPAHHA,
33a0PHOBAHHA POC/IMHHUX PELUTOK, KNIMATMUYHI paKTopu (30Kpema onaam Ta
TemnepaTypa) Ta BNIACTUBOCTI FPYHTY (30Kpema TeKcTypa Ta pH). Bnave aeakumx 3
umx pakTopiB byae po3rnAHYTO B /KL, NPUCBAYEHI NOKPUBHUM KYNbTYPaM.
3arasibHO TAaKTUKOK 33418 3MEHLUIEHHA BUMMBAHHA HITpOreHy Ta 36inblueHHA
3B’A3yBaHHA ByrneLto € 36inblIEeHHA AOBroBiYHOCTI Ta AOBXMHU KOPEHEBOI
CUCTEMM 3aBAAKM Nocagui aepes, 6araTtopivyHMX KyabTyp Ta FPYHTONOKPUBHMKIB, a
TAKOX 36i/blUEHHA PO3MAITTA POCIMHHUX PELUTOK B Yaci Ta NPOoCTopi.



EdbeKTUBHICTb 3aCBOEHHSA NOXMBHUX PEYOBUH 3 FPYHTY MOXKHA NiABULLNTH
3aBAAKM CYMiICHOMY BMPOLLYBAHHIO KyNbTyp i3 NOBEPXHEBOK KOPEHEBOHD
CUCTEMOIO, AKI KpaLe 3acBotoloTb pocdop, LWo nepeBarkHO 3HAXOAUTLCA Y
NOBEPXHEBMX LWAPAX IPYHTY, Ta Ky/IbTYP 3 BEPTUKANbHOI Ta MIMOOKOIO
KOPEHEBOK CUCTEMOID, LLLO MAOTb KPALLLMN JOCTYN A0 a30Ty Ta BOAM, NEPEBAMKHO
30cepenKeHunx y mubuHi rpyHTy.




T Duru M & Therond O (2015) Agronomy for Sustainable
) J Development 35: 1237-1257.

http://www. ars-grin.goviduke/
Macro (primary) nutrients Macro (secondary) nutrients Micro (frace) nutrients
) (P) (K] ()] (Ca) (Mg) (Si) (Fe) (Vo) (B] (Cu) (M) (Na]
Malva neglecta Common Mallow 4,200
%éfa sygvesgns High Mallow 3300 5,000 10,715 440
nopodium album Lambsquarter 36,833 87, 33,800 290 200
marantnus Pigweed 10,0821 73,503 53,33 6,616 1527 19 2,406
Urtica dioica Stinging Nettle 68001 37.22 6,665 33,00 8,60 6,500 41 3 1 177] 4914
%ﬂlum Schoenoprasum | Chives 6,437 31.250] 0375 6,875 200 750
erbascum Mapsus ein 5,700 5694 3,300 74 2.360 760
garaxacum officinale jandelion 4583 70, 3.300[ 13,000 2,500 5,000 125 12 130 5,218
emisia VuIgaris awort 31501 22000 2800] 6455 18 20 70
gorago officinalls Borage 67,210 5,005
rmolium pratense Red Clover 8,100 23 18] 464
Hellanthus fuberosus | Jerusalem Arfichoke 30
Chrysantemum Feverfew 39,385 5810 2,400 46 81 48
gc@eﬂana Tateriora__|Sculcap 21,800 4550 1,130 750 a7 160
riganum vuigare Oregano 18,647 18,794 3016 5% 9 a7 205
[ﬁe aria media Chickweed 18400 3828] 12,100 5290 157 2,530 153 1470
quISetum arvense Horsetail 18,000 24,000 4310 1,230 69 560
écglyea mlg;erohum Yarrow 17,800 670 1920 45 50 82
IChOTIUM INtybuS Chicory 37,128 18,900 2,657 246 48|
ggvla officinans Sage 24,700 17,957 3 305 a1 8] 3 1.080]
Ulaca oleracea Purslane 6,300 7,400
%m@ra Flennls Evening Primrose 23,400 3,900
ymus VUIgaris Common Thyme 16,700 4,360 202 1508 48 9 79 1490
ga;e@u{a ?tcmays Cakndula 30,400
UM rhabarbarum ___|Rhubarb 14,400 750
TMeX CTISpUS Curly Dock 10,000

€

BaraTopiuyHMKK 3 MOOKMM KOPIHHAM YacTO BUCAZAXKYHOTb B MONIKYNbTYpax AK
«MOMMNU NOXKMBHUX PEYOBUH» A5 NOKPALLEHHA XUBMEHHA POCAUH 3 HErTIMBOKOO
KOpEeHeBO CUCTEMOIO, LLLO BUHOCATLCA HA MOBEPXHIO 3 IMCTOBUM OMaZ0OM Ta
3MMBAKOTLCA 3 NOBEPXHi INCTA HACKPI3SHUMM NPOMUBHUMM onagamu. Cepef,
POC/ANH LIET rpyNu NPAKTUKM NEPMaKyAbTypPU YacTo BUAINAKOTb TaK 3BaHi aKTUBHI
HAKOMKMYyBaYi, BBAXKatoum WO Ti 34aTHIi HACUYYBATM NOBEPXHEBI WWAPU FPYHTY
NEBHUMM NOXKMBHUMM PEYOBMHAMMU. XO4Ua HayLi BiZoMui peHomeH ¢iTo- um
rinepakymynsuii abo HaKONMYEHHA OKPEMUMM POCAMHAMM NEBHUX
MIKpOEeNeMeHTIB Y BUCOKMX KOHUEHTPaLiAX, Hapasi BiACYTHI HAayKOBI
NiATBEPAYKEHHA POAI LLUX POCAUH Y NOKPALLEHHI XMUBIEHHA CYCiAHIX POCAUH.




SOIL BIODIVERSITY

Soil Food Web

Carbon Dioxide
s Solar Energy

Nutrients

Primary
Consumers

Secondary
Consumers

Higher-Level
Consumers

1 activities of in the soil and rhizosphere

Decomposition of plant residues, manures, and organic wastes
Humus synthesis
Mineralization of organic N, S, and P
Improved soil aggregation

Increase in the availability of plant nutrients,e.g. P. Mn, Fe,
2Zn, Cu
Symbiotic mycorrhizal associations
Production of organic chelating agents
Oxidation-reduction reactions

Biological nitrogen fixation
Free-living bacteria and bluegreen algae
Associative microorganisms
Symbiotic-legume and nonlegume

Plant growth promotion: changes in seed germination, floral
development, root and shoot biomass

Production of plant growth hormones

Protection agamst root gens and pseud
Enhanced nutrient use efficiency

Control of soil nematodes and insects
Biological control of weeds, e.g. biological herbicides
Biodegradation of synthetic pesticides or industrial contaminants

Enhanced drought tolerance of plants

Altieri MA (1999) Agric Ecosyst
Environ 74:19-31.

Williams A, Kane DA, Ewing PM, et al
(2016) Frontiers in plant science 7:
65.

Lapsansky ER, Milroy AM, Andales M],
et al (2016) Current Opinion in
Biotechnology 38: 137-142.

Wezel A, Casagrande M, Celette F, et
al (2014) Agronomy for Sustainable
Development 34: 1-20.

Influences of soil biota on soil processes in ecosystems (Hendrix et al., 1990)

Nutrient Cycling

Soil Structure

Microflora (fungi, bacteria, actino- Catabolize organic matter; mineralize and Produce organic compounds that bind aggregates

mycetes) mmmobilize nutnients

Microfauna (Acarina, Collembola)
alter nutrient tumover

Mesofauna (Acarina, Collembola,
enchytraeids)
residues

Macrofauna (isopods, centipedes
nullipedes, earthworms, etc.) actvaty

Regulate bactenial and fungal populations.

Regulate fungal and microfaunal popula-
tions; alter nutrient tumover; fragment plant  mification

Fragment plant residues; stimulate microbial

hyphae entangle particles onto aggregates

May affect aggregate structure through interactions
with microflora

Produce fecal pellets; create biopores; promote hu-

Mix organic and mineral particles; redistribute or-
ganic matter and micro-organisms; create biopores.
promote humification; produce fecal pellets

OCHOBHMMMU Fpynamu I'pyHTOBUX MIKPOOpPraHi3amiB € Mikpopnopa, MmikpodayHa Ta
Mme30dayHa. KoxKHa 3 Lnx rpyn BUKOHYE NEBHY Ba*KNNBY po/ib y 3abe3neyeHHi
arpoeKoIoriYHMX NOCAYr, 30Kpema po3naay biomacu, Konoobiry NOXKUBHUX
peyoBuH, 6ioTypbauii abo nepemiwlyBaHHA Pi3HUX LWApPIB I'PYHTY, NPUrHIYEHHS
WKiIAHWKIB Ta 3MEHLLIEHHA BPa3/IMBOCTI POCAUH A0 Ail NOCYXW, 3aCONEHHA Ta
Tennosoro ctpecy. OCHOBHMMM MexXaHi3MaMM € NOCTAa4YaHHA MiKpOOpraHiamamm
NOXMBHUX PEYOBUH, PETYNALLIA TOPMOHANBbHOIO POHY POC/INH 3aBAAKMU
MiKpOBHOMY CMHTE3Y UM Aerpagauii, BUPOOHMUTBO aNKanoifgiB TOKCUYHUX AN
TPaBOIAHUX TBAPUH Ta NPOAYKYBAHHA aHTMOaKTepianbHUX, aHTUTPMOKOBUX Ta
PO3LLENNOKYUMX CMONYKN PepMeHTIB. Y BiANOBiAb Ha CUTHaNM Bia MiKpPobiB un
BiZL CNONYK, AKi BOHN BUPODBAIOTb, CaMi POC/IMHM TaKOXK 3MiHIOKOTb CBil

meTabonism.

B iHQycTpianbHOMY CiIbCbKOMY rocnogapcTBi CNOCTEPIraETbCA 3MEHLEeHHA
6iomacu rpyHTOBOI dpayHM Ta rpmbKiB, AOMiHYBaHHA BAKTEPIN Y CNiNbHOTI,
30Kpema TaK 3BaHWUX r-OpraHi3amiB, LLLO XapaKTepuU3yoTbCA WBUAKUM

PO3MHOXEHHAM Ta NOWNPEHHAM.

MiHiMmanbHa opaHKa i3 36eperKeHHAM PeLITOK Ha NOBEPXHi I'PYHTY CNpUSAE
dopmyBaHHIO 6inblu cTabinbHOro cepenoBuLLa, B AKomy popmyetbea binbLu
pPO3MaiTa cniNbHOTa peayueHTiB, NoBiNbHiWe BiAOYBAETbCA KONOOOIr pe4yoBUH Ta




36iNbLIYETbCA YACTKa rPUOKIB NOPIBHAHO 3 BaKTepisMn. AKLWO POC/IUHHI PELLTKM
noapibHIOITLCA Ta NMLWLAKTLCA Ha NOBEPXHI, TOAi 36iNbLIYETLCA NONyAALIA
AOLWOBUX XpPObBaKiB, L0 KUBAATLCA Ha NOBepXHi. OCKiNbKM He3axumLeHa peLTKamm
NOBEPXHI IPYHTY WBMALE NPOMEP3a€E NOPIBHAHO i3 3aMy/IbYOBAHOIO NOBEPXHEID,
XpobaKku ripwe aganTyoTbCA A0 WBUAKOIO NagiHHA TemnepaTyp i TOMUpPaKoTb B
6inbLWwin KinbKocTi. MpoTe BUCOKe BUKOPUCTAHHA repbiumais y AeaKUx cuctemax
6e30pHOro 06pobITKY I'PYHTY TAKOXK CNPUYNHAE HEFATUBHUI BN/IMB Ha IPYHTOBE
6iopo3maiTTs.

Ha popayvy Ao MiHiMmanbHOro 06po6ITKY FPYHTY Ta NIATPUMAHHS LWapPy MYAbi,
KINbKICTb TQ aKTUBHICTb NONYAALIl FPYHTOBMX MIKPOOpPraHiamis 40AATKOBO
36inbLWYETbCA 3aBAAKM 36inbeHHIO nocTavyaHHA N Ta C B FPYHT 3aBAAKM
BK/IIOYEHHIO 10 CMiIbHMX NOCAZO0K Ta CiBO3MiH 6060BUX Ta POCAMH 3 MUYKYBATOHO
KopeHeBoto cuctemoto. Ockinbku y 6060Bux prusogenosunuia (abo suaineHHA
KOPIHHAM OpPraHi4HMX CMOJIYK Yy 'PYHT) CTAaHOBUTL B cepegHbomy 73% Big, 6iomacu
Ni43€MHOI YaCTUHM POCAMHMU, TOAi AK Y 3/TaKOBUX LLEeM MOKA3HMK CKNA[AE NmLe
57%.

OTKe, BNAMB CiBO3MIHM HA 'PYHTOBI OPraHiaMm 3aN1eXKUTb Bif, KiIbKOCTI Ta
XapaKTepy OpraHiYHMX 3a/ULWLKIB Ta BUAiNEHb. A 3MeHLWeHHA KinbKOCTI
FPYHTOBMX NATOrEHiB BaXK/IMBO TAKOX JOTPUMYBATUCA «DBiONOriYHMX Nepeps»,
KOMM He BMPOLLYIOTbLCA POCAMHU BPA3INBI A0 NEBHUX rpyn natoreHis. MoxXHa
CKOHCTPYOBATU CiBO3MIHY, WO CTUMYNOE POPMYBaAHHS KOPUCHOI I'PYHTOBOI
MiKpOo6ioTh 3aBAAKM 36iNbLUYHHIO PO3MAITTA KY/IbTYP Ta 3MEHLIEHHIO nponopuii
HEMIKOPU3HMX KYNIbTYpP Y CiBO3MiHi.
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NOXMBHUX PEYOBUH, PETYNALLIA TOPMOHANBbHOIO POHY POC/INH 3aBAAKMU
MiKpOBHOMY CMHTE3Y UM Aerpagauii, BUPOOHMUTBO aNKanoifgiB TOKCUYHUX AN
TPaBOIAHUX TBAPUH Ta NPOAYKYBAHHA aHTMOaKTepianbHUX, aHTUTPMOKOBUX Ta
PO3LLENNOKYUMX CMONYKN PepMeHTIB. Y BiANOBiAb Ha CUTHaNM Bia MiKpPobiB un
BiZL CNONYK, AKi BOHN BUPODBAIOTb, CaMi POC/IMHM TaKOXK 3MiHIOKOTb CBil

meTabonism.

B iHQycTpianbHOMY CiIbCbKOMY rocnogapcTBi CNOCTEPIraETbCA 3MEHLEeHHA
6iomacu rpyHTOBOI dpayHM Ta rpmbKiB, AOMiHYBaHHA BAKTEPIN Y CNiNbHOTI,
30Kpema TaK 3BaHWUX r-OpraHi3amiB, LLLO XapaKTepuU3yoTbCA WBUAKUM

PO3MHOXEHHAM Ta NOWNPEHHAM.

MiHiMmanbHa opaHKa i3 36eperKeHHAM PeLITOK Ha NOBEPXHi I'PYHTY CNpUSAE
dopmyBaHHIO 6inblu cTabinbHOro cepenoBuLLa, B AKomy popmyetbea binbLu
pPO3MaiTa cniNbHOTa peayueHTiB, NoBiNbHiWe BiAOYBAETbCA KONOOOIr pe4yoBUH Ta




OXySporum) y rpyHTi, Ha AKOMY TPMBAJIMIA YacC BUPOLLYBAIAaCs MOHOKYNbTYPa
NboHy. CbopMmoBaHa CynpecmMBHICTb IPYHTY iHOAI MOXKe 36epiraTmca y CiBO3MiHi,
AKLLO TaKa CYNnpPecMBHICTb NOB’A3aHa i3 popMyBaHHAM PO3MAITOI MiKpobioTH, WO
cbopmoBaHa Ta NiATPMMYETbCA PO3MAITTAM POCAMHHOI CMiNIbHOTU. ABO XK AKLLO
BOHa NOB’AA3aHa 3 NEBHUMM XiMIYHMMWN CUFHANAMM POC/IUH, LLO CTBOPHOIOTHCA TIELD
YW IHLWOK KYNbTYPOI NPUCYTHLOLO LOPOKY Y CiBO3MIHI. MpUKNaaom € CTiMKiCTb 40
FHWAI, WO BUKANKAETbCA Fusarium solani y cninbHiM nocagui KyKypyasu Ta BirHu
KUTANCbKOI.

CNEUNDIYHA cynpecuBHICTb iIHAYKYETLCA NOCNILOBHUM BUPOLLYBAHHAM
MOHOKYNbTYPU (AK Y BUNAAKY GOPMYyBAHHA CTIMKOCTI A0 KOpPeHeBUX 3aXBOPIOBaHb
y TPMBaANiA MOHOKYNbTYpi coi) abo AoAaBaHHAM XiTUHY 3 Mip'AM YK POroBUM
H6opoLWHOM (XiTUH MOXKe NOTPaANIATU TAKOXK NPU NOEAHAHHI POC/IMHHULITBA 3
TBapuHHULTBOM). Lle 36inbluye KinbkKicTb Lysobacter spp - aHTaroHicta Rhizoctonia
solani, Wo BUKANKae YopHy napuwy (abo bypy rHmnb).

3ATAJIbHA cynpecuBHicTb FPyHTY popMyeTbCA 33 ymoB 6e30pHOro 06pobiTky
FPYHTY, WO 36inblIYE Yac B3aEMOAiT POC/IMH 3 MiKpOOpraHiamamu. 3o0Kpema
NOBi/IbHE BMBIZIbHEHHA MOXUBHUX PEYOBUH 3 POCIMHHUX PELUTOK NiATPUMYE
iCHYBaHHA MiKpODOHOI CNiNIbHOTM 40 NOABM iHWOrO MNOKONIHHA POCAUH. Po3maiTa
MiKpobHa cninbHOTa TaKoX POPMYETLCA 3a BiAMOBM Big nectmumais, GyHriunais
Ta nobpwus.



IHWum deHomeHom € HETATUBHUIW 38’A30K MisK POCIMHOIO Ta FPYHTOM, KOAW
FPYHTOBA CNiNbHOTA, WO GOPMYETLCA NPU POCTi NeBHUX pocauH, MPUTHIYYE
BM)KMBAHHA HALLAAKIB TOTO K BUAY POCAMH. HeraTuBHUI 3B’A30K CNOCTEpIraeTbca
Yy NPUPOAHUX POCANHHUX CMINbHOTAX, 30Kpema B cXigHux nicax lMiBHIYHOI
AMmepuKmn, 3aBAAKK YoMy GOPMYETLCA BiNblL PO3MaiTa POCIMHHA CMiNbHOTA, KOMU
POCAMHN POCTYTb KpaLe B MNPUCYTHOCTI KOHKYPEHTIB iHWNX BUAIB aHiX B OTOYEHHI
0CObOMH cBOro BMAY. 3 UbOro MOXHa NPUNYCTUTH, LLLO PO3MAITa POC/IMHHA
CNiNbHOTA MOXKe POPMYBaATUCA 3@ PAXYHOK HAABHOCTI K/TFOYOBUX KOHKYPYHOUYNX
BUAIB.

B cinbCcbKOMyY rocnogapcTBi TakM HEFATUBHWUI 3B’A30K MiXK POC/IMHOK Ta I'PYHTOM
€ OOHIEI0 3 MPUYMH HAABPOMKAMHOCTI NONIKYNALTYP, OCKINIbKK B I'PYHTAX Nig,
MOHOKY/NbTYpamM Bif0byBaETbCA HAKOMMYEHHA NATOrEHIB LUUX MOHOKYAbTYP
POCAMH. [loaaTKkoBUIM GpaKTOPOM HAaABPOKANHOCTI € MPUCKOPEHHA POCTY
CYCiAHIMWN POCIMHAMM IHLWMX BMAIB 3aBAAKN €KONIOTIYHOMY CMIPUAHHIO.
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The traditional method for controlling biological pests is curative, (Ferron and
Deguine 2005). other methods — usually agronomic and preventive(fallows,

cropping sequences, crop rotation, etc (Ferron and Deguine 2005). The biological

control and environmental practices proposedabove form part of a larger set of
preventive techniques (Ferron and Deguine 2005)

conservation biological control (Barbosa 1998). Much of the focus in
conservation biological control has centered on increasing habitat diversity or
cropping systems within these managed landscapes. however, rather than on
spatial considerations related to minimizing fragmentation effects. conservation
biological control programs that strive to manipulate the environment in ways to
augment indigenous populations of natural enemies. (With et al. 2002)

plant diversity promotes herbivore suppression through movement patterns,
host associations, and predation reduce herbivores and/or increase the natural
enemies of herbivores as predicted by associational resistance hypotheses, the
enemies hypothesis, and attraction and repellency model applications in

agriculture. (Letourneau

Fifty-two percent of the 287 total herbivore species examined found to be less
abundant in diversified systems than in monocultures, while only 15.3% (44
species) exhibited higher densities in polycultures. (Altieri 1999)

et al. 2011)
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probability of a plant being fed upon depends not only on its inherent quality and
guantity, but on the chemistry, morphology, distribution, and abundance of
alternative prey and nonprey (Atsatt and O'dowd 1976)

Associational resistance hypotheses repel or confuse host-seeking phytophagous
insects. trap crop hypothesis. enemies hypothesis (Letourneau et al. 2011)
Direct bottom-up effects of plant diversity involve the disruption of herbivores,
particularly specialized feeders, from finding their host plant, causing the
tendency for crop-feeding insects to leave the field (Letourneau et al. 2011)
The biological control agent is normally a predator or parasite, giving rise to the
classic food chain of plant to herbivore to carnivore. (Perfecto and Vandermeer
2015)

Recent studies have shown that vertebrate insectivores can be important in
controlling arthropod populations in agricultural ecosystems (Perfecto and
Vandermeer 2015)

most known herbivorous arthropods have parasitoids (LaSalle and Gould,
1992;Hawkins, 1994). Small in size, these carnivores are natural food items for
smaller arthropod carnivores such as spiders. (Perfecto and Vandermeer 2015)
effects of birds and bats (Williams-Guillén et al., 2008), and of birds and
lizards(Borkhataria et al., 2006) is additive. (Perfecto and Vandermeer 2015)
Biopesticides impact pests by antibiosis, competition, induction of plant resistance
mechanisms, inactivation of pathogen germination, and/or degradation of the
pathogenicity of the pathogens (Wezel et al. 2014)

"plant defence guilds" for groups of plants that interact in ways that reduce
herbivory for one or more species. (Duru et al. 2015)

characterisation of agrosystems that discourage biological pest outbreaks: great
spatio-temporal diversity of crops, discontinuity in monoculture (rotations, early
varieties, etc.), a mosaic of small fields to ensure the juxtaposition of cultivated
and non-cultivated land, the presence of a dominant perennial crop (especially
orchards), crops grown with high sowing density to limit weed populations, great
genetic diversity in the crops grown (varieties grown mixed or alternate rows of
crops). (Ferron and Deguine 2005)

diversity per se does not increase stability in plant-herbivore systems. (Atsatt and
O'dowd 1976). "a little powerful diversity" of the right kind (55) is a key
component of stability (Atsatt and O'dowd 1976)

"associational resistance" by Root (1972) and "associational plant refuges" by
Pfister and Hay (1988), may occur when some species experience less herbivory as
a function of the visual or olfactory complexity of the surrounding vegetation. A
number of ecologists have found that community complexity serves as an
impediment to search efficiency, in contrast to species-specific physical protection
from herbivores or association with unpalatable species (Duru et al. 2015)
presence of nonhost plants interferes with herbivore orientation and host
utilization. (Atsatt and O'dowd 1976). principle of odor masking (Atsatt and



O'dowd 1976)

coexisting toxic and nontoxic plants with similar attractant chemistry represent a
selectional paradox for would-be host-specific herbivores. (Atsatt and O'dowd
1976)

more stable natural enemy populations can persist in polycultures due to the
more continuous availability of food sources and micro habitats. The other
possibility is that specialized herbivores are more likely to find and remain on pure
crop stands that provide concentrated resources and monotonous physical
conditions. (Altieri 1999)

Extension of the cropping period or planning temporal or spatial cropping
sequences may allow naturally occurring biological control agents to sustain
higher population levels on alternate hosts or prey and to persist in the
agricultural environment throughout the year. (Altieri 1999)

low pest potentials may be expected in agroecosystems that exhibit the following
characteristics (Altieri, 1994; Altieri and Letourneau, 1982, 1984): 1. High crop
diversity through mixing crops in time and space. 2. Discontinuity of monocultures
in time through rotations, use of short maturing varieties, use of crop-free or
preferred host-free periods, etc. 3. Small, scattered fields creating a structural
mosaic of adjoining crops and uncultivated land which potentially provide shelter
and alternative food for natural enemies. Pests also may proliferate in these
environments depending on plant species composition. However, the presence of
low levels of pest populations and/or alternate hosts may be necessary to
maintain natural enemies in the area. 4. Farms with a dominant perennial crop
component. Orchards are considered to be semi-permanent ecosystems, and
more stable than annual cropping systems. Since orchards suffer less disturbance
and are characterized by greater structural diversity, possibilities for the
establishment of biological control agents are generally higher, especially if floral
undergrowth diversity is encouraged. 5. High crop densities or the presence of
tolerable levels of specific weed species. 6. High genetic diversity resulting from
the use of variety mixtures or crop multilines. (Altieri 1999)

mixtures of different crop species or varieties (multilines) buffer against disease
losses by delaying the onset of the disease, reducing spore dissemination, or
modifying microenvironmental conditions such as humidity, light, temperatuie,
and air movement (Browning and Frey 1969, Larios 1976, Moreno 1979). Certain
associated plants can function as repellents, antifeedants, growth disrupters, or
toxicants. In the case of soilborne pathogens, some plant combinations and
organic amendments can enhance soil fungistasis and antibiosis (Altieri et al.
1983)\

When nectar production by neighboring (insectary) plants is synchronized with
egg laying by herbivore predators and parasites, the efficiency of these insects
may be significantly higher. (Atsatt and O'dowd 1976)
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With increasing landscape complexity pest abundance tends to decline or remain
unchanged, while pest diversity may increase.

landscapes which support the early arrival of predators is key to the success of
aphid control in annual crops

landscapes with higher structural complexity support increased pest suppression

genetically diverse systems selecting for stability and low aggressiveness of
pathogens rather than super-races and instability

A principal purpose of the use of genetic mixtures for disease management is to
slow the pathogen”s spread by slowing the rate and incidence of infection
(Mundt, 2002), provided the components differ in their susceptibility
Mechanisms involved include: increasing the distance between susceptible
cultivars; creating a physical barrier to spore dispersal; decreasing the proportion
of susceptible plant tissue; overcoming selection pressure for pathogens to
surmount valuable forms of disease resistance; increasing selection in host
population for more competitive or more resistant genotypes; increasing
competitive interactions among pathogen populations and inducing resistance in
the host for subsequent infection

genetic diversity, either with multilines or mixtures, can significantly reduce fungal
pathogen impacts Incidence of viruses transmitted by insects is more predictably
lowered in polycultures

Hunting spiders, web-building spiders, and the pooled spider assemblage all
showed striking increases in abundance when habitat structure was increased and
large decreases in density when habitat structure was simplified (Langellotto and
Denno 2004)

Natural enemies may aggregate in complex-structured habitats because they: (1)
encounter more abundant prey, (2) gain refuge from predation (cannibalism and
intraguild predation), (3) are able to locate and capture prey more effectively, (4)
encounter a more favorable microclimate, or (5) gain access to alternative
resources (e.g. pollen or nectar). (Langellotto and Denno 2004)

capture prey more effectively on more architecturally complex plants with
pubescence (Kareiva and Sahakian 1990). (Langellotto and Denno 2004)
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3aBAAKN PO3MAIOTTHO POC/IMHHOCTI B MONIKYAbTYpax Ai€ TaK 3BaHUM
KOHCepBaLiMHUIA BIONOTIYHNI KOHTPODb, WO € NPODINAKTUYHUM 3aXMCTOM Ha
BiAMiHY Bif, NiKyBasNibHUX METOAIB, WO NepeBarkatoTb B iHAYCTPiaAbHOMY
CinbCbKOMy rocnogapcTsi. KoHcepBaLiMHMM BioNOriYHNIM KOHTPONb POPMYETHCA
3aBAAKM PO3MAITTIO Ta B3aEMO3B’A3KY OCE/NMLLL,.

MNoeaHaHHA Pi3HUX BUAIB YN COPTIB POC/IMH NPOTUAIE Cnanaxam XBopob 3aBaAKM
Ni3HILWOMY NOYaTKYy 3aXBOPIOBAHb, MPUTHIYEHHIO MPOPOCTAaHHA cnop abo 3MmiHi
MIKPOKIIMAaTUYHMX YMOB, 30KpemMa, BOJIOrOCTi, OCBITAEHOCTI, TemnepaTypu Ta
pyxy noBiTpA. NeBHi POCIMHU MOXKYTb AiATU AK peneneHTu (BignaKysaui),
aHTUOIAAHTM (3MEHLLEHHA Xap4y0oBOi NPUBABAMBOCTI YM LIIHHOCTI), NopyLLyBaYi
POCTY YM TOKCUMHW ANA WKIAHWUKIB. Y BUNAAKY FPYHTOBMX XBOPOO AesKi NnoeaHaHHS
POC/IMH Ta OpraHiyHi NnpenapaTy NOCUNOKTb PYHFICTAaTUYHI Ta aHTUBIOTUYHI
B/IaCTUBOCTI PYHTIB.

MpUrHiYeHHA WKIAHWKIB POCAMHHUM PO3MAITTAM NOACHIOETLCA 3-Ma rinoTe3amu:
[] FinoTe3a acouioBaHOi CTIMKOCTI — BiANSIKYBAaHHA Y/ CNAHTE/IMYEHHSA LWKIAHWKA,
LLLO LWYKAE POCAUHY-FOCNOAAPA, € HACNIAKOM Bi3yasibHOI Ta HIOXOBOI CKNAAHOCTI

HABKOJ/IMWHbOI POCAMHHOCTI, LLO BKAOYAE HErOCNOAAPCbKI, HEICTIBHI UM TOKCUYHI
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BUAM.

[] FinoTe3a xuxaka — CTBOPEHHA pecypciB ANA NPUPOLHUX MUCAUBL,IB Ha
WKiAHMKIB (OcenuLLe, HEKTaAp Ta a/ibTePHATMBHA epTBa YM rocrnogap) 36inbLuye
KINbKICTb MUCAMBLIB cepe, pO3MAITTA KyAbTyp.

[] FinoTe3a KynbTypuU-MaHKa — BUKOPUCTAHHA KyAbTYp WO NpuBabatooTh Ta
BiA/IAKYIOTb WKIiAHWKIB, 4aCTO B NOEAHAHHI.
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MpUHUMNamMM KOHCEPBATUBHOTO 6iONOMYHOrO KOHTPOAIO € 36i/bLUEHHA TEHETUYHOTO
Pi3HOMAHITTS Ky/NIbTyp Ta CTPYKTYPHOI PO3MaiToCTi NaHALwadTy, 6e3nepepBHICcTb pecypcis
Ta ocenuu, anAa NiATPUMKU NONYAALIA MUCIMBLIB Ha WKIAHMKIB NpOTArom nepioay ix
CE30HHOI aKTMBHOCTI Ta ANA NpmuBabaeHHs X Ha NOYaTKy Ce30HY, 3MEHLLEHHS BiACcOTKa
MOHOKY/IbTYP Ta 36inblUeHHA A0NI NPUPOAHMX Ta HANIBNPUPOAHUX CEPEAOBULL, A TAKOXK
NOEAHAHHA POCJAMHHULTBA i3 TBAPMHHULTBOM.
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MowmnpeHHA NaToreHiB ra/IibMy€eTbCA Y NOCaAKaxX 3 PO3MAITTAM BUAIB Ta COPTiB 3aBAAKM
CNOBINIbHEHHIO YAaCTOTU 3apPa*keHb Ta WBUAKOCTI NOWMPEHHA XBOPOO 3aBAAKM
NOEAHAHHIO POC/INH 3 Pi3HOIO CTINKICTIO A0 XBOPOD Ta WKiAHUKIB, MOKPALLEHHIO
UTTE3AATHOCTI Ta iHAYKYBAHHA CTIMKOCTIi POC/IMH 40 NATOreHiB, Ta 3aBASKM YTBOPEHHIO

6iNbll CTPYKTYPHO CKAaAHOTO AOBKiNAA.
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FUNCTIONAL DIVERSITY AND ECOSYSTEM SERVICES
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MoKpalLeHHA PO3MAITTA POCAMH HANPAMY KOPENIOE i3 3MeHLWEeHHAM BPaXKeHOoCTi
KYAbTyp WKiAHMKaMK-cNelianicTaMn — meTaaHanis NnpoaAeMOHCTyBaB, Wo
NONOBWMHA MONIKY/IbTYPHUX CUCTEM MANN MEHLLEe WKiIAHWKIB, | inwe 15%
AOCNiAXeHb NONIKYNbTYP NOBIAOMAANM NPO BiNbLUY KiNAbKICTb WKigHMKIB. 3
iHWOro 6OKy Le AOCNIAXKEHHA AEMOHCTPYE, WO came nlie 36inblueHHA
PO3MAITTA KY/JbTYP HEe 3aBXAN MNOKPALLYE 3aXUCT BiA WKiAHMKIB. KpalLoto
CTPATEri€l0 € CTBOPEHHA KHEBENMKOIO NOTYXHOr0 PO3MaiTTA» 3 peTe/ibHO
niaibpaHnx pocamH abo «3axMCHOI rinbAji», CNPAMOBAHOT HA 3aXMCT BiZ NEBHOIo
BUAY YM BUAIB LWKIAHUKIB.

BapTo 3BepHYTM yBary, WO Xo4a NiABULLEHHA CTPYKTYPHOI CKAAaAHOCTI NaHAawadTy
3MEHLUYE KiNbKIiCTb WKiAHMKIB, pO3MAiTTA iIX BUAIB MOXKe 36inbliyBaTUCA. 3arasiom
B reHETUYHO PO3MAITUX CUCTEMAX CNOCTepiraeTbca binbwa cTabinbHICTb TO
cnanaxis xBopob Ta MeHLWa arpecuBHICTb WKiAHWKIB, TOAI AK B NPOCTUX CUCTEMAX
BiabyBatoTbcA HinbLi cnanaxu Ta Mae BiAbip cynep pacwKigHMKIB NPUCTOCOBAHMNX
[0 NOTOYHMX Herapasais.
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BioKOHTPOAbHI OpraHi3amuM 3a3BUYAl € XMKAKAMM YN Napa3nTaMu. binbLictb
POC/IMHHOIAHUX YIEHUCTMHOIMX MatoTb CBOIX Napa3nToigiB (OpraHiamiB, IMYHUKM AKKX
pPO3BMBAIOTLCA MOiIAAOYM CBOIX rocnogapis). ApibHi napasutoigm € ixxeto ans ApibHUX
BULLMX YNEHUCTOHOIMX (HanpuKnaz, naBykKis). ACOLiOBaHi 3 pocIMHAMU
MiKPOOPraHi3aMun 3aX1LA0Tb POCANHM 3aBAAKM aHTUBIO3Y, NMPUTHIYEHHIO POCTY Ta
KOHKYpPEeHLU,(ii 3 naToreHamm, pyMHyBaHHIO MeXaHi3MiB XBOPOHOTBOPHOCTI MaTOreHiB Ta K
iHAYKYBAHHIO CTiIMKOCTI pOC/INH.
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B3aemogia MixK pisHMMK BUAAMM TPOPiYHOT Meperi moxke ByTn 4oCUTb
CKNIAZ4HO0. AIK y NpUKAagi 3i WKiIAHMKOM 3e1eHO0 NCeBAOLWMTOBKOLO [] AKy
PO3BOAATb Mypaxu-auUTeKM [], i HA AKMX MONIOKOTb IMYNMHKN MiCLLEBOTO BUAY
COHeYOK. [] Po3mip nonynauii UMx WKiIAHWKIB TAKOXK PEryNtoeTbCA NAPA3ZUTUUYHMUM
rpnBKom, [] i uen rpnbok MosKe BparkaTh iHWKUIM FPUOOK, WO BUK/IMKAE XBOPObY
KaBOBY ipKy. [] Mypaxu 3axu1LatoTb NCEBAOLLUTOBKY, AKY BOHM PO3BOAATD, Bif
COHEYOK, L0 NOMIOKTb Ha L0 WUTOBKY, [[, | picT nonynauii mypax KOHTPONETbCA
KOMaxoto-napasunuTtoigom.
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Arthropod traits

Trait type

Other traits to consider
in concert

Ecological mechanism

Driven by

Body size

Feeding
specialisation
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tivity period
annual rhythm)

Activity time
(diurnal)

Hunting mode

Colour preference

Environmental
response

"Trophic response

Ecosystem effect

Environmental
response
Ecosystem effect

Environmental

response

Environmental

response

“Trophic response

"Trophic response

Ecosystem effect

‘Trophic response

Interacts with: wing length, dispersal
mode
Interacts with: trophic level,

Greater dispersal ability
Higher nutr
Access 1o nect;

nal requirements

/resource

P , activity
time (diurnal

Links witk: corolla depth and width,
nectar volume, activity period

ual rhythm)

Co-correlated witk: dispersal ability

Interacts with: phenology,
hunting mode

Links with: body size of prey

Interacts with: reproductive potential,
dispersal ability, trophic level

Co-correlated witk: trophic level

Interacts with: phenology

Co-correlated witk: activity period,
reproductive potential (clutch
size),

voltinism|

Interacts with:

Co-correlated with:
potential (clutch size), generations
per year (voltinism), dispersal
ability

Co-correlated with: dispersal ability

Links with: blooming pe

Interacts with: body size,
extra-floral necta
Links with: blooming period

Links with: nectar production
(diurnal), extra-floral necta

Co-correlated with: body size,

level

Interacts with: body size, relative
prey size

Links with: plant structure

Links with: flower colour

partitioning

Complementarity, intra-guild
predation

Sampling effects (resource
availability
Gen

alist predators

Resource locating, response to
disturbance events

Greater opportunity to respond
to disturbances

ty period should match

tar availability

Wider range in flowering time
provides longer access

Diurnal period and temporal

idance

ty time should match

tar production

Range of activity time in flower
visitors avoids competition

Intra-guild predation

Sampling effect

Dominance

Complementarity

Complementarity
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Dominance

Dominance

Dominance

Dominance

Complementarity

Dominance
Complementarity

Complementarity

Dominance

Arthropod traits identified to underpin responses to
environmental and trophic filters, and the ecological
mechanisms that drive them
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Qarberry (Vacainiim

Gartrrs jameson)

[TpsiMUii BIUIMB JIETKUX OpraHiyHUX cnoayk (JIOC) Ha onipHicTh WKiJHUKaM.
[TowkopxeHi Ta cycifiHi 3 HUMU TKaHUHU POCIUH BUAIIAITD cyMiw JIOC, aki 3aaTHI
BiZIJISKyBaTH WKIJHUKIB Ta MalOTb aHTUMIKPOGHi Ailo.

Compounds such as linalool, can repel herbivores , and compounds such as
nonanal, decanal, and limonene have antimicrobial properties. Owing to their
direct nature, these effects should be less context-dependent than the more
indirect mechanisms.

Selected Examples of Cultivated Plant Species with @
Reported Genetic Variability in VOC Emission

Y BigNoBiAb HAa NOWKOAMKEHHA WKIAHWMKAaMK Ta NAaTOreHamu BCi POC/IMHMU
BMAINAOTb NeTKi opraHiyHi cnonyku (J1OC), npuyomy cknag, cymilli uux crnonyk
3aN€eXUTb Big TMMNY NOWKOAXKEHHA YN HABITb Big BMAY WKiAHMKA. barato poguH
POCNMH TaKOX 36iNbLYy0Tb BUPOOHMUTBO NO3aKBITKOBOIro HEKTAPY, AKNM, TaK
CaMo AK i NeTKi opraHiyHi cnonykm (0cobamMBO AKLLO Ui MeXaHi3MM NPUCYTHI
BOAHOYAcC), NpuBabatoe 4OPOCAUX OCOOUMH NapPa3UTOIAIB Ta XMMKaKiB, AKi CYTTEBO
3MEHLWYIOTb KiNIbKICTb WKiIAHUKIB HA POCAWUHI.

JleTKi opraHiyHi cnonykn 3 aHTUrPMOKOBMMM Ta penefieHTHUMM BNACTUBOCTAMM
MOMYTb AK HANPAMY AiATU Ha WKIGHWUKIB, TaK | iIHAYKYBATU 3aXMUCHY BigNoBigb Y
CYCiHiX POC/IMH — Lie 3BETbCA 3aXMCHUM NPANMYyBaHHAM.

[] KinbKicTb Ta cknag JIOC 3anexunTb Big BUAY Ta COPTY POCANHU. Ha HbOro Takox
BM/IMBAE CYCIACTBO i3 iIHWMMMN POCIMHAMU. TaK Y YePBOHOI KOHIOLWMHN, WO pOCAna
B YMOBaX KOHKYpeHLUii 3 rpacTuueto 36ipHoto (abo *KUTHbOI TPaBoo)
BMBiNbHeHHA JIOC 36inbwyBanoca. Lie x gocnigKeHHA NPOAEMOHCTPYBaO BULLY
6iomacy B HinbW PO3MAITUX NYYHUX CNiNbHOTAX.

BignaKyBaHHA LWKiIAHWUKIB B MONIKYAbTypax 6a3yeTbCA Ha HACTYNMHUX MeXaHi3Max:
(A) BuBinbHeHHA J1OC, Wo BiaNAKyOTb WKiAHMKA, (B) mackyBaHHa JIOC, wo
BMBINbHAOTLCA cycigHiMK pocamHamm Ta (C) 3miHa cknaay /10C, Konun ogHi
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KY/IbTYPW NOTMNNHAOTh KOPEHEBI BUAINEHHA iHWWX KYyNbTYp.
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Ha gopaydy no /10C, pocanHmM NnpmBabAtoOTb XMXKaKiB, AKi NOMIOKOTb HA NAapPasuTiB,
CTBOPIOKOYMN NPUXMUCTOK — PISHOMAHITHI 3arnnbaeHHsA, NOPOXKHUCTI PO3POCTaHHA
pocanH abo AomaLii UM ONyLWEeHHA WO BUKOPUCTOBYIOTHCA MypPaxamm Ta XUKMMMU
Knilwamm sk ocenunwie, abo NponoHyUM iXKY: NUIOK, KBITKOBUI Ta MO3aKBITKOBUI
HeKTap Ta Xusuuto (abo cik). logaTkoBUit HEKTap 3MiHIOE 6anaHc TpodivHOT
MepeXKi Ha KOPUCTb TPETLOro PiBHA - M'ACOIAIB, Y AKUX PO3MHOMKEHHA YacTo
NiMiTOBaHe KiNIbKOCTIO BYINIEBOAIB ANA XapyyBaHHA A0pPOCAnX 0cobuH. barata Ha
BYrneBoAu i*ka 36inblUye TPMBANICTb XKUTTA, BUKMBAHHA B YaCK HECTaYi }KepTs.,
e(dEeKTUBHICTb NOIFOBAHHA Ta 3MEHLLYE XUXHKALTBO BCEepPeAMHI TinbAaii MUCAMBLiB Ha
WKiAHWKIB. XMMKaKM OTPUMYIOTb BiNibluy NepeBary HixK TPaBOigHi, L0 Xap4yyoTbCca
TUM CaMUM HEKTAPOM, OCKI/IbKN ANA WKIAHUKIB Binblnm obmexKyroumm
daKTopoM € BINOK, a OTKe NUNOK Yy XapyyBaHHI. B Jomalisx TaKoXK YacTiwe
MELLIKAIOTb XMMKaKKU HiXK WKiAHMKK. KynbTypu Ta aeski byp’aHM 3 poaMH OKPYHKKOBI
(abo napaconbKoBgi), 60608Bi Ta CKNagHOUBITI BigirpatoTb 0co0611MBO BaXK/INBY PO/b
ANA NnpuBabaeHHA MUCAUBLIB Ha WKIAHUKIB. EQEKTUBHICTb BIOKHOTPOIIO
A00ATKOBO NiABULLYETLCA AKLLO BUPOOHULITBO HEKTAPY LLUMM TaK 3BaHUMM
POC/IMHAMM-IHCEKTapPiIAMM 36iraeTbCA y Yaci 3 PO3MHOXKEHHAM XUKaKiB Ta
napasntoigis. leBHi POCIMHU B NONIKYNbTYPI TAKOXK MOXYTb TaKOX CAyrysaTtm
OXepenom anbTepPHATUBHUX XKepTB. Hanpuknag, BUcaaKeHa B Mixpaaaax
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NEKaHOBUX AEepeEB BUKA € AXKeEPE/ZIOM Noneanub Ha NoO4YaTKy CE30HY, 3aBAAKN HOMY
I'IOI'Iy}'IFlLI,iH COHEYOoK 36iﬂbLuy€TbCF| A0 MOMEHTY NoAsu iHWOro BnAay nonenbup, WO
Bpaxa€ neKkaHu.
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3HaouM XapyoBi 3BUYKKN Ta 0COHBNANBOCTI MKUTTEBOTO LIMKAY Ta NOLWMPEHHSA LWKiAHMKA
MOHa CTBOPUTU Y 3aXUCHY TFiNbAit0 MOEAHABLUN BiANOBIAHI TUNMKN POC/INH. € 5 OCHOBHMX
rpyn pocaunH ans 6o0poTbbu 3i WKiAHMKaMU:

[1 Pocnnnm-IHCEKTAPII, wo yTBOPIOIOTb MMAOK Ha HeKTap A4 XapyyBaHHA MUCAMBLLB Ha
WKiAHWKIB Ta NapasuToigis.

[] PocannHun-PENENEHTW, Aki HanpAamy 41 onocepenKoBaHO YCKAA4HKOOTbL NOLWYK
WKiIAHUKOM YYTINBOI POC/INHM.

[] Pocanuun-NMACTKW, AaKMM WKIAHWKKM HagaoTb NepeBary nepen KyibTypPHUMMU
pPOCAMHAMM, KON OCTaHHI NnepebyBatoTb Ha 0coH6AMBO BPa3IMBIN CTaaii pocTy.

[] PocanHn-MAHKMU, wo 36inbluytoTb CMEPTHICTb UM 3HUKYIOTb NA0AYICTD LWKIAHWKA
yepes HAABHICTb B LIMX POC/IMHAX TOKCMHIB abo Yepes BiACYTHICTb, AM36anaHC UM HecTauy
NOTPIOHUX WKIAHMKOBI MOXUBHUX PEYOBUH.

[] Pocannun-ACNA, WKIAHWMKKN AKMUX € OAATKOBOLO iPKeto ANA OpraHiamis, WO 34iACHIOOTb
GIOKOHTPO/b.

B BiaNAKyBanbHO-NpMBabAtOBaNbHIN CTpaTErii 3aXMCTY POC/INHA, WO BigNAKYE WKIQHWKA,
BMCAOXKYETLCA MOMIXK CiNbCbKOrOCNOAAPCHbKOK KY/NbTYpPOLO, @ POC/IMHA, AKA WKiAHWKA
npuBabatoe — no nepumeTpy noaa. Halkpawmm BapiaHTom byae Konm npusabatoroya
POC/IMHA € POC/IMHOK-MAHKOM i 3HUKYE NNOAIOYICTb WKIAHWKA, | KOAn 0buaBi
BiANIAKYIOYA Ta NpMBabAtOOYa POC/IMHU BUKOHYIOTb A0AATKOBI KOPUCHI GYHKLI,
HanpuKNag, AK AeKOPATUBHI, ICTiIBHI, MPAHO-apOMaTUYHI YN KOPMOBI POC/TUHM.
MprKNaaom BUKOPUCTAHHSA TaKOi ABOKOMMOHEHTHOI cuctemun B Adpuui ona 3axmcty
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KYKYpyA3u Big, ctebnoiga ta na NpUrHiveHHA NapasnTMYHoro byp’aHy cTpuru
ETMNETCbKOT € 3aCTOCYBaHHA ABOX 6araTopiyHMX POC/IMH: 6060BOI KyNbTypU-peneneHTa
AecMoAiyma Ta POCIMHM-NACTKU CIOHOBOI TpaBMu.
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