Jlexkuia Ne 8

Tema nexuii: «Kiacugikaiisi Ta XapakrepucTUKA iIHHOBANIHHUX
arpoTexHOoJIoriin»

ILian Jekmii
No-till, Mini-till i Strip-till Texunomorii B arpoHoMii.
Hano- Ta mpenun3iiiHi TeXHOJIOTI1 B arpOHOMIi.
Texnomorii 13 3actocyBanHsM [ MO Ta 610TeXHOJIOTII.
EM — texHoorii B arpoHOMii.

Hwnh e

1. No-till, Mini-till i Strip-till Texnoorii B arpoHowMii.

Hynvoei mexnonozii supowgysanns (No-till) abo mexnonozii npsamozo nocigy

CporojiHi B HayKoBii jiTeparypi Oararo iHdopmaliii 1010 BUKOPU- CTaHHS
pallioHAIbHUX METOJIIB BHUPOIYBaHHs, Takux sk mpsiMuii mociB (no-tillage, Ge3
OpaHKH), @ TAKOK MYJIbYYI0UMii MOCIB.

B ychomy cBITI 65113bKO0 95 MITH. ra 0OpOOJISIOTHCS 32 CUCTEMOIO MPSIMOTO MOCIBY.
brusbko 47 % 13 Hux npunanae Ha Jlatunceky Amepuky, 39 — na CIIA ta Kanany, 9
— Ha ABcTpatito 1 1ok 1o 4 % — Ha €Bpomny.

barato ¢epmepiB €Bponu CKENTUYHO BIJHOCUTHCS JO CHUCTEM pPalllOHAJIBHOTO
3emJiIepoOCTBa, MPUUMHAMHU TaKOl HEPIIIYYOCTI € 3HMKEHHS YPOXKalHOCTI B MepIi
POKM MiCJIsl IEPEXOAY Ha HOBY CHCTEMY, a TaKOX HEOOXIIHICTh JOCUTh PETEIBHOrO
KOHTPOJIIO 32 BAKOHAHHSAM YCIX €JIEMEHTIB TEXHOJIOTII.

B Vkpaini Takox 0araro rocrnonapcTB Mpornarye BUKOPUCTAHHS MPSMOi CiBOH,
BBaXKaroTh, 1110 NO- till:

1)  sEmKye coGiBapTICTH BUPOIIEHOT IIPOYKILii;

2)  3HIKyE PUSHKH i 1ac CTaGLILHUI PUOYTOK;

3) moKparllye HaBKOJIMIIHE CEPEIOBHIILIE;

4) rapanTye paliOHaIEHE BAKOPUCTAHHS IPYHTY.

VYnepuie B Ykpaini Ha Hyab0BY TexHosorito B 2002 porii nepeiiiuia kopriopartis
AT3T ”Arpo-Coro3”, 110 B JIHIMpONETPOBCHKIii 001aCTI.

Ipsamuii moci (no-tillage, 6e3 opankn) nependayace mociB HACIHHS B IPYHT, SIKHA
nornepeaHb0 HeoOpoOseHnid. COIHUK CIBAIKM MPSIMOTO TOCIBY YTBOPIOE B TIPYHTI
O0po3HYy, B SIKYy BHCIBA€TbCS HACIHHS, 4acTo pa3oMm 13 goOpuBamu. Ilpu mpomy
nepeminiaeTses He Outbiie 50 % noBepxHi.

TexHoJ10ris1 HYJILOBOI0 00POOITKY IPYHTY JA€ MOKIUBICTD:

1) BimHOBIIOBAaTH POMIOYICTH IPYHTY, 30epiraTu GayHy IPyHTY 1 IDYHTOBHIA
TOPH30HT;

2) HaKoIMYyBaTH i 30epiraT¥ POCIMHHI 3a/IUIIKH Ha TIOBEPXHi IPYHTY;

3) BigMoBIATHCA Bi IOIEPENHBOrO OOpPOGITKY IPYHTY, THM CaMHM
€KOHOMJISIYM €HEPrOHOCI;




4) 0e3Mmocepe/IHbO PO3MIITYBATH HACIHHS 13 MIHIMAJbHUM IOIIKOKEHHSIM
CTPYKTYPH IPYHTY;

5)  3MeHuIyBaTH aMOPTH3ALIiI0 TEXHIKH TA PEMOHTHI BUTPATH;

6) mnokpallyBaTH NPOXiAHICTH TEXHIKM Ha IPYHTi depe3 OUIBbII CTaGLILHY
CTPYKTYpPY IPYHTY;

7) 3MeHIIyBAaTH YIIUILHEHHS IPYHTY, 32 PaXyHOK 3MEHIUEHHS Mepiofy 4acy
KOJM BaXKa TEXHIKA PYXAE€ThCS HAa HBOMY, 3IIHCHIOIOYM HA TPYHT HECyde
HABaHTAKCHHS,

8)  3MeHuTyBaTH PO3BUTOK €pO3ii IPYHTY;

9) M1JBUIIYBATH 1H(1IBTPAIIF0 BOJU 11100 BOHA HE 3aCTOIOBAIACS 01715 TUTYKHOT
I JOIIIBH,

10) 36inbIryBaTH HAKONMYEHHS BYITIEKUCIOTO a3y 3a PaxyHOK 30LIbLICHHS
TyMyCy.

[To cyTi, B 1iif TEXHOJOTIT BCl arpoTeXHIYHI 3aX0JU, KpiM CiBOM 1 30upaHHA,
3aMIHEHO XIMiYHUMHU. HeoOXiIHO BUTpUMATH Takl KOMIIOHEHTH HYJbOBOI TEXHOJIOTTII:
miciasi 30MpaHHSA TONEPETHUKA, 3aMICTh MEXaHIYHOro OOpOOITKY IPYHTY, BHECTH
repOiu CyUuuUibHOI Jii 1 B ONTUMAaJbHI CTPOKH BHUCISITH KYJIbTYPY CTEPHBOBOIO
CIBAJIKOIO.

UuM nami BIAXOAWTH y Yacl MOMEHT, KoJin oOepranacs Ckuba, TUM BHUIIA
e(eKTHUBHA POJIOUICTh IPYHTY, TOOTO TUM BHIIMK ypoxad. Takux JHCKpPETHUX
pyOexXiB iICHY€E TPH.

Hepuwiuii — micnst 4-5 pokiB 3aCTOCYBaHHS IPYHTO3aXMCHUX TEXHOJIOTIH (TIEpioy
micasi IMIOKOBOTO” CTaHy TIpyHTY). B 1meil yac MM HE TONINIIyBaIM KyJIbTYpy
3emyiepoOCTBa, TPUPOCTH BPOXKAIO, TMOPIBHSHO 3 TPAAUIIAHOI TEXHOJIOTIELO,
cranoBisATh 0,45-0,7 T/ra 3epHOBUX OJIUHUII.

Jlpyeuit — micst 4-5 pokiB BIPOBAHKEHHS IPYHTO3aXUCHUX TEXHOJIOT1H, KOJIM IPYHT
3HAYHOIO MIPOIO BIJHOBUTH CTaTyC MPUPOIHOTO Tijia, MPUPOCTH BPOXKAKO MPHU THUX KE
BUTpaTax, 1mo i panime, Oyayts 1,2-2,0 T/ra, MOPiBHAHO 3 BUXITHUMH JaHUMHU a00 3
TpaAUIITHUMU TEXHOJIOT1SIMHU.

Tpemiit — uepe3 8-9 poKiB BUKOPUCTAHHS TEXHOJIOTIN, ITPYHT Maii’ke MOBHICTIO
BIJIHOBJIIOE€ CBI MPUPOJHHMIA CTAaTyCc 1 HOro MPOAYKTUBHICTH MEHIIE 3aJIEKUTh Bij
CTUXIMHUX CHJ MpUpOU (MOCYXH, MEPE3BOJOKEHHS Ta 1H.), a CEpPelHl MPUPOCTH
BpoKaro y med mepion craHoBmate 2,0-2,5 T/ra mo Buxigaux. Ilicas 15 pokis
CUCTEMATUYHOTO 3aCTOCYBaHHS IPYHTO3aXUCHHUX TEXHOJIOT1H, 33 TPUPOTHUM CTATyCOM
IPYHT HaOJIMKAETHhCS 0 NUIMHHUAX aHAJIOTIB, BIH MEHIIIOK MIPOIO 3aJIeKUTh Bijl
CTUXIMHUX (DAKTOPIB PU3MKY 1 3[IaTHUW TMOJBOITH BpPOXKail MOPIBHSHO 3 BHUXITHUM
aHaJIOTOM.

J1J1s1 3aCTOCYBaHHSI TAKO1 TEXHOJIOTNII B FOCIIOAAPCTBI HEOOXITHO:

1) xsamigixosani cnenianicTy;

2) BiANOBiIHA CydacHa TEXHIKa;



3)  3aco0M 3aXHCTy POCIIMH Ta HOCIBHMIA MaTepia.

IMopiBHsHO i3 TpaauuiiiHoI0 TexHomoriero NO-till 3a6e3neuye Taki ekoHOMIYHI
niepeBary:

1) na 39% 3HMKYIOTHCS KaIliTAIOBKIAIEHHS B CLILCHKOIOCIIOAAPCHKY TEXHIKY;

2) Ha 75% 3MEHIIyIOThCs IOTPEOH 3a TIOTYKHICTIO TPAKTOPIB;

3) Ha 80% 3HIKYIOTCS 3aTPaTH MPALL;

4)  na 84% 3MeHIIYIOTHCS 3aTpaT MAKBa;

5) na 96% BupinIyoTECS IPOGIEMH €pPO3ii IPYHTY.

Orxe, exoHoMis Ha 1 ra crasosuth 70,6 $, T00TO 17,7 $ Ha TOHHI CKIIAIO
3HWKEHHS COO1BapTOCTI.

[Io cTocyeThCst BUTpATH MAJTKBa, TO BOHA TAKOK 3MEHIITY€EThCS MPU 3aCTOCYBaHH1
No-till y nopiBHsIHHI 10 TpaJULIIMHOI TEXHOJOTII.

[Tpu BupomryBanHi monbkoBuX KynsTyp 3a NoO-till MmoxxHa exonomutu mo 60 1
JU3MaviBa Ha 1 ra, ToMy IO 3a L1€10 TEXHOJIOTIE arpapiii BUKOHYE JIMIIE TPU-YOTHPU
ormeparii:

1) nocis (3aTpati namisa 5-6 1/ra);

2)  obupuckysauus (10 4 1/ra);

3) BHeceHHs MiHepalbHUX JOOPHB LLIIXOM PO3KUIaHHs (2 11/ra) i 30ip BpokKaro
(12 n/ra) B 3aJI€XKHOCTI Bl ypOXKalHOCTI.

HeraTuBHi croponu 3acrocyBanns No-till rexnosoriii:

- BHCOKOBApTICHA TEXHIKA, OCOOJIMBO 1€ CTOCYEThCS CIBAIOK;

- BIACYTHICTh TMEpPEMINIyBaHHS IIApIB IPYHTY, IIO CTBOPIOE Je(IilUT
€JIEMEHTIB JKMBJICHHS B IIEBHUX IIApax IPYHTOBOTO MPOQ1IIo;

- HE MOXJIMBICTb 3arOpTaHHs B IPYHT OpraHiYHUX JOOPHB Ta MIHEPaIb- HUX
100pUB B OCHOBHE yI00pECHHS;

- BHCOKa NOTEHLIIHA 3a0yp’ SHEHICTb MOJIB;

- 30UIbLIEHHS KUIBKOCTI  XIMIYHUX OOpOOOK; 3HI)KEHHS YpO’KalHOCTI
CUTBCHKOTOCTIOAAPCHKUX KYIBTYP B IEPEXiTHUN TIEPIOI;

- oOMexeHa MOXJIMBICTh 3aCTOCYBAHHS JaHOI TEXHOJIOTII MiJl BCl KYJbTYpH,
0CO0JIMBO MPH BUPOLLYBAHHI I[yKPOBUX OYpSIKIB;

- MOiABUIIEHA TPHUBAIICTh PO3KIAAY POCIMHHHUX 3aJHILIKIB, OCOOJIUBO
HEPIBHOMIPHO PO3MOIVICHUX Ha TOBEPXHI MOJIS;

- CYTT€BE MOMMPEHHS 30y THUKIB XBOPOO Ta ITKITHUKIB;

- 3aJEeXKHICTh JTaHOI TEXHOJIOTII BiJ POAIOYOCTI IPYHTIB, OCOOJIMBO BMICTY

TyMYCY.

I'pyHTo36epiraroudi rexnodorii (Mini-till) BuponyBanus nojabL0BMX KVJIbLTYP B
YMOBaX CXHJIOBHX 3eMeJIb Y KpaiHu

IIpu rpyHTO30€piratouoMy 3emiIepoOCTBI MOCIB MOKE 31HCHIOBATUCS 32 OJIUH
MPOXiJ, MCHst OAHOTO a00 JEKIIBKOX MPOXOIB 13 JIYIICHHSIM, a00 Micas TIMOOKOTO




pUXJieHHs. [pyHTO3aXMCHI TEXHOJOTIT MOEAHYIOTHCS 13 PO3LIMPEHMM BiIHOBJIEHHSIM
POIIIOYOCTI IPYHTY.

Ili TexHosorii 0Oa3yloThCs Ha MIHIMAJIBHOMY OOpOOITKY TIpyHTY 0€3
nepeBepTaHHsa ckuOu (Mini-till), BuKopucTaHH1 119 BIIHOBJICHHS POJIIOUOCTI IPYHTY,
nopsia 13 TPagUIIMHUMHU OpTraHIYHUMU J0OpuBaMu (THOO), MOOIYHOI MPOIYKIIIT
(cosomu, cTeben KyKypy/a3H, COHSIIHUKY, OaJuiiis), CHACpaTbHUMHU JOOpUBaMH Ta
010CTUMYJISITOPAMH POCTY 1 PO3BUTKY POCIIHH.

ExcrencuBnmii  myabuyroumii  mociB  (low disturbance, wnermuboke
pO3IyIIyBaHHs) Tiepeadoadac MK 30MpaHHSIM Ta IMOCIBOM TUIbKH OOpOOITOK CTepHi
IUIOCKOpi3aMu 3aBriaubOmku He Ounpimie 10 cMm. BuciB HaciHHS TpPOBOAUTHCS 3a
JIOTIOMOTOF0 YHIBEPCATBHOI PSIKOBOI CIBATKH.

InTencuBHmii myapuyrounii mociB (high disturbance, rmuboke puxieHHs).
Mix 30MpaHHSM Ta IOCIBOM BUKOHYETHCSI 00pPOOITOK CTEPHI IIIOCKOP13aMH (MAKCUMYyM
Ha 10 cm) 1 OubIn rbokuii 00pobiTOK IpyHTY (MakcumyM Ha 30 cM). BuciB HaciHHS
MIPOBOJIUTHCS 32 JIOIOMOTOI0 YHIBEPCAIBHOI PS/IKOBOI CIBAJIKH.

IloBepxHeBi PpoOCIUMHHI 3aJMIIKH 332 CBOED Macow 1HOAI B 4-5 pa3
TIePEBEPIIYIOTh KOpeHeBl. ToMy, BOHM OLIbIIE BIUIMBAIOTh HA TEXHOJIOTIUHI pE3yJIbTaTH
pobotu MammH. [IpoGnemu 13 3a0uBaHHSAM pPOOOYMX OpraHiB BHHHUKAIOTH IPHU
HAsSIBHOCTI KYII COJIOMH, HE310paHUX 1 MOJIETIINX POCINH, BEJIUKOI KIJTbKOCTI pOCIUHHOL
Mmacu. JludepeHnuiaiiist r(pyHTOOOpOOHUX MaIINH Y 3aJI€KHOCTI Bl arpoOHY CBIAYUTb,
IO TUTYTU-ITYIIWIBHUKKA 1 00€pPTOB1 IUIYTH 3arajlbHOrO NMPU3HAYEHHS 3a0€3MeuyloTh
3a70BUTBHY SKicTh (95-98%) 3aropraHHs poCIMHHMX 3aJMINIKIB y KibkocTi 110 3,0 T/ra.
AJle BOHU HE BUKOHYIOTh 3aBJIaHHSI, SIKIIIO Maca 3aJUIIKIB 3pocTae B 2-3 pas3u, 1€ il
CHUTY JIUIIIE SIPYCHHUM TUTyTaM.

[{opiuHMii eHEepreTHYHUH MOTEHI1al MOJIbOBUX KYJIBTYp YKpaiHU 3a pecypcaMu
OloMacH ckiaiae:

®  3QMIIKK 3epHOBHX (cooma) — 2,21 MITH. TOH;
e  crebnakykypyasu — 1,19 MiH. TOH;

®  coHsmHUK (cTeOna, Makyxa) — 2,31 MiTH. TOH.

IpyHTO3aXHCHi TEXHOJIOrii BHPOLIyBaHHS KyILTYp 3a0€3MEYyI0oTh OXOPOHY
IPYHTIB BiJl (pakTOpiB Jerpajaiii 1 Jar0Th MOXJIMBICTb MaTH BUIIY BPOKaWHICThH
KyJbTYP IIPH HU3bKi CO01BAPTOCTI BUPOIIIEHOT TPOTYKITIi.

[ pyHTO3aXMCHI TEXHOJIOTIT BUPOLIYBaHHS KyJIbTYp 6a3yr0ThC Ha MiHIMAILHOMY
0oOpoOITKY TpyHTY 3aBrIuOMKUA 4-5 cM (mapaMeTpu IUIOCKOpi3a i CYIUIBHOTO
MUJIKOTO 00poOITKY 3aBrauomKu 5-16 cm ta rnmmbokoro 30-45 cm) mix BCi KyJbTypH
CiBO3MiHU (y TOMY YHKCJI M1]T IIyKPOB1 OypsIKH, KyKYypy/I3y, COHSIIIHUK Ta iH.), Ol0J10r13a11ii
3eMJIepoOCTBa, BUKOPUCTAHHI HETOBAPHOT YACTHHU BPOXKAIO SK OPraHIYHUX JOOPHUB,
MYyJIbYyBaHHI TOBEPXHI I'PYHTY MICIS>KHUBHUMU PELITKAMHU 1 IIMPOKOMY 3aCTOCYBaHHI
cuepariB. 3aCTOCYBaHHS MiHIMAJIBHOTO 0OPOOITKY IPYHTY CIIOBUIbHIOE MIHEpaITI3aIi0
Ta BTpatu rymycy. Lllopiuni BTpatu rymycy depe3 MiHepasi3alliio Ta epo3it0 I'PYHTIB
ckianaroTh 32-33 MiH. TOHH a0 Ounbiie 10 mupa. rpH. 30UTKIB.



BrpoBamkeHHs1 y BUPOOHHIITBO IIUX TEXHOJIOT1H 3a0e3edye 3Ha4YHy €KOHOMIIO
najauBa — B 2-4 pa3u, MiHepaibHUX J0OpuUB — y 10 pa3iB (KOMIIEHCY€ETHCS JIUIIE a30THA
HesocTaTHICTh — 10 KT 1. p. a30Ty Ha TOHHY 3aJMIICHUX Yy IOJI COJIOMH Ta 1HIIHMX
POCIIMHHMX 3JIMIIKIB), IECTULIUIIB Y 8 pa3iB (0OpOOJISIE€ThHCS JIMIIIE HACIHHS), Yacy Ha
00pOoOITOK IPYHTY — B 3 pa3u, MEeTaIy Ha OJIMH METP 3aXBaTy IPYHTOOOPOOHHUX MAIIIUH —
y 2-3 pasu 1 Bojorosoepirarounii epekt 10 50 MM MPOIYKTUBHOI BOJIOTH MOPIBHIHO 3
TEXHOJIOTIAMH, sKI 0a3yloThCs Ha oOpaHIlll. B ToM »e 4Jac i TeXHOJOrli 3HAa4YHO
HiABUIIYIOTh YPOXKalHICTh CIIILCHKOTOCTIONAPCHKUX KYJIbTYp: MEPIIi I’ ATh POKIB — Ha
0,45-0,70 1/ra 3epHOBUX OAMHHUIIL; B HacTymHi poku — Ha 1,2-3,0 1/ra. Kpim Toro,
TEXHOJIOTiS MPOTUEPO3IHHOrO OOpOOITKY IPYHTY CHOBUIBHIOE €pO3iiiHI MpoIecH 0
JIOITYCTUMUX MEX.

o0 copuaTH pO3BUTKY KOPEHEBOI CHCTEMH, 3a IUMH TEXHOJOTIIMU
BHUPOIIYBaHHsI, MOTPIOHO MIJIBUIYBAaTH MOPHUCTICTh IPYHTY O€3 3MilllyBaHHS IIapiB
(IUTIOBaHHSAM, TITMOOKUM PO3PUXJIIOBAHHSAM ), /ISl SMEHILICHHS pYHHYBaHHS CTPYKTYpHU
IPYHTY 1 pO3UMHEHHS OpTraHIYHUX PEYOBHH.

BingmoBa Big oOepTaHHs CKMOM 1 BUKOPUCTAHHS COJIOMH SIK OPTaHIYHOTO
no0puBa MOCHIIIOE TporecH HiTpudikauii. Lle mpu3BoAUTH 10 MEHIIOIO BUMHBAHHS
HITpaTiB B 3WMOBHM TIepioJi, CHOBUILHEHHS TpOIECiB JAeHITpudikamii W BTpaTH
MIHEPAJILHOTO a30Ty. Y TOM K€ 4ac 3a0pIOBaHHs COJIOMH BUKIIMKA€E aHAEpOOHMI MpoIieC
OpOaiHHS, 3 YTBOPEHHSIM BaXKKMX OpPTraHIYHUX KHUCJIOT — MPOIMIOHOBOI, MAcCHSHOI,
OIITOBOI, IK1 TOKCUYHI1 JJIsl BULIIUX POCIHUH.

Ha arporexHiunux (oHax i3 MiHIMaJIbHUM OOPOOITKOM IPYHTY 1HTE€HCHBHIIIIE,
HDK Ha OpaHIl, BIAOyBaeTbcs (ikcallis aTtMocepHOTO a30Ty a3z0TOOaKTepoM Ta
IHIIMMHU MIKpoOamu, SIKi BUIBHO >KMBYThb Y IPYHTI, IO MOJIMIIYE PEKUM a30THOTO
KUBJICHHSI POCIIHH.

BHeceHHs1 coJIoMHM B IPYHT CTHUMYJIO€ MIKPO(IJIOpY OCTaHHBOro, 00 JaHui
Marepial SBisi€ COOO00 HKEPEIIO BYTJICITIO.

OpauM 13 HaeEeKTUBHIMMX [UISIXIB TPUCKOPEHHS PO3KIALy POCITMHHHUX
PENITOK, € T0JaTKOBE (KOMIIEHCYIOYE) BHECEHHS a30THUX JOOpUB Ha piBHI 1% macu
POCIMHHUX pemToK, ado Omu3bko 10 Kr miHepanabHOTO a3oTy Ha 1 T comomu. SIKiio
[bOT'O HE 3pOOUTH, 3AJTUIIECHHS MICISKHUBHUX PEIITOK MPU3BEE A0 3HUKEHHS BpOXKaro,
BHACIIIJIOK HECTayl a30Ty, a mpu OI0JOTIYHOMY pO3KIaAl iX BiIOyBaTUMEThCS HE
ryMi(ikarrisi, a yTBOPEHHS BUTbHO1 BYTJIEKUCIIOTH.

3 111€10 METOI0 3aCTOCOBYIOTh aMiauHy CENITPY, 10 BHOCUTHCS MpPU 0OPOOITKY
JIMCKOBOIO OOpOHOI0, a00 amiauHy BOJy 4 O€3BOJHUN amiak, SIKI BHOCSTH IiJl 4ac
nepioi KyJIbTHUBAIII] 32 TOMOMOTOIO MiPKUBIIOBAYiB, BCTAHOBICHUX HA KYJIbTUBATOP.
[Tpu 3anumenHi crepHi, Ha kKoxHi 10 cM 1i BucoTH nepea 00podiTkom BHOCATH 10 10 kr
nito4oi pedoBUHU a30Ty Ha 1 ra. JlonaTkoBe BHECEHHS a30THUX JTOOPUB HE JIUIIIE YCYBa€E
JIETIPECUBHY A1I0 B MEPUIMH PiK MICISA 3a0pIOBAHHS CTEpHI, ajie i MIJBUIIYE 3arajibHy
edeKTHBHICTh y00peHHs. B rocrnogapcTBax 3 po3BUHYTUM TBAPUHHUIITBOM, 3aMiCTh
a30THUX JOOPUB 13 COJIOMOI0, T0OPE BUKOPUCTOBYBATH P1JIKUI THIM 13 po3paxyHKy 6-8
THa 1l T conomu.



CriocTepiraeTbcs 3HaUHE MOJIMIICHHS arpo(i3NYHUX BIACTUBOCTEH IPYHTIB i
BIUTMBOM TIPYHTO3aXMCHHUX TEXHOJOTIM: 3pOCTa€ CTPYKTYPHICTh I'PYHTY, 3MEHIIYETHCS
HOTO IIIIBHICTh, YTBOPIOETHCS BEPTUKAJIbHA OpIEHTAlllsl MOp aeparii, 10 3HAYHOIO
MIpOIO TIOJIIIITYE BOJONPOHUKHICTD 1 HAa TOPS/IOK IIJIBUIYE HECYdy CIPOMOKHICTh
IpyHTiB. Ha MoBepxHI HE YTBOPIOETHCS IPYHTOBA KipKa, a KapOOHATH IPYHTY OJIM3BKO
MIIXOMATh JI0 HWOro moBepxHi. IlocHioeThbcs MPOTHEPO3iiiHA CTIHKICTh IPYHTIB,
CIIPOMOXKHICTB 11 POTUCTOSATH BOJIHIM 1 BITPOBIH epo3ii.

HasiBHICTP Ha MOBEpPXHI IPYHTY MYJbYl 3 MICISHKHUBHHUX PEIITOK 3a0e3redye
3pOCTaHHS TEMIEPATypH IPYHTY B XOJOMHHUHA TEPioa POKY W 3HIDKCHHS i1 y JIITHIO
CHEKy. A 11¢ BUBOJUTH TEIUIOBUN PEKUM IPYHTY Ha ONTUMYM 1 3MEHIIIY€ HEBUPOOHHUY1
BTpaTH BOJIOTH Yepe3 BUllapoByBaHHs. Takox Oyia BIIKpHUTa HAsIBHICTh KOHICHCALIIIHOT
BOJIOTHY B IPYHTI Y HE€PioJ1 MOCYX, KOJIM BOHA MApOMOIOHO MEepEMIITY€eThCS B IPYHTI 32
TEMIIEpaTypHUM IPATIEHTOM 1 BUIIAJA€ BHYTPIIIHBO IPYHTOBOIO POCOIO HAa TBEPIO- MY
MIOCIBHOMY JIOXK1, PO3MIIIEHOMY OJIM3BKO JI0 IOBEPXHI IPYHTY.

CucremMaTuyHe  3aCTOCYBaHHs ~ IPYHTO3aXHCHUX  TEXHOJIOTIA  MIJBHUIILYE
BPOKaMHICTh BUPOITYBAHUX KYJIBTYP Ta MOJIMIIYE IXHIO SIKICTh: 3pOCTa€ BMICT O1JIKa i
KJICHKOBUHHU B 3€pH1 03UMOI IIIIEHUII1, 1 BOHA IEPEXOAUTH Y KATETOPii IIHHUX 1 CUJIbHUX,
30UTBIIYETHCA KITBKICTh I[yKPY B KOPEHEIUIOAAX IIYKPOBUX OYpsKiB, y MOMIJOpaXx,
KaByHax, TMHSX Ta IHIIKUX OBOYAX, [0 TAKOK MOJIMIIYE iX CMaKOB1 BIACTUBOCTI.

[Ipu BHpOBaKEHHI TPYHTO3AXUCHUX TEXHOJOTIM HEOOXiTHO BPaxOBYBaTU
eJIeMeHTH PHU3HUKY, Kl MOXXYTh BUHUKHYTH IpPH iX 3aCTOCYBAaHHI Ta 3/1MCHIOBATH
3aX0/11 MIOJI0 X MPOPUIAKTUKU:

1) BigHOCHa a30THa HENOCTATHICTB, IO CIIOCTEPIra€ThC HA HH3BKUX
arpoxiMigyHux QoHax y mepiri 2-3 poKd MICHs Mepexoay Ha Oe3ITyXKHUM 00poOiTOK.
Jns 11 3anoGiranHs HeoOx1aHo Ha (hoHax Hrbkde Ngs BHOCUTH 101aTKOBO Nis.20, Kpailie
— HaBECHI;

2) mHebesneka IiABHMILECHHS 3a0yp IHEHOCTI TOJIB, sIKa OyBac B IEPINi POKH,
BHACJI1/I0K 3HAYHOT 3aCMIYEHOCTI OPHOT'O Iapy HACIHHSM Oyp’SHIB;

3) mHebesmeka 30UIBLIEHHA  KUIBKOCTI  WIKITHUKIB 1 XBOpOO, IO
CIIOCTEPITAETHCS IPH MOPYLIEHHI TEXHOJOT1 BUPOIILYBAHHS KYJIBTYpP Ta CIBO3MIH;

4) HecHCTEMHICTh BHKOHAHHS TEXHOJOTIYHMX —omepauii. IlopyrieHHs
BUHUKAIOTh, KOJIU B TPATUIIIMHUX TEXHOJOTISX 1-2 TEXHOIOTIYHI omnepallii 3aMiHIOIOTh
Ha HOBI, a IHINI 3aJUIIAIOTHCS BIJ CTapoi TeXHOJOrii. Toai pi3KO 3HUKYETbCS ii
e(eKTUBHICTh, OCKIJIbKA BOHAa B TOBHOMY HAa0Opi TEXHOJOTIYHMX ONepaliid He
3aCTOCOBYBajacs;

5) HEKOMIUIEKTHICTh MAIUMH i 3HAPsb. [ BOPOBAIKEHHS IPYHTO3aXHCHUX
TEXHOJIOT1 HEeOOX1JHUI Ha0Ip MaIlIMH MIOA0 IXHHOTO TEXHIYHOTO 3a0€3MeUeHHS;

6) ncuxooriYHa HEMiArOTOBIEHICTh cremiamicTis. Ilcuxonoriunuii 6ap’ep i
HAaCTOPOXKEHICTh JI0 HOBITHIX TEXHOJIOTIH TIOSICHIOETHCA  KOHCEPBATHUBHICTIO
3emIepo0CTBa.



Strip-till (cmyroBa, kOM0iHOBaHA) — TEXHOJIOTis

Texnouoris strip-till npuiimma B €Bpony i3 Cnonydenux IllraTiB, ne Ha
MIEBHOMY €Talll B pe3yJibTaTl 3MIHK YMOB HaBKOJIMIIIHBOTO CEpEIOBHUIIA YTBOpUIIAC 13
TEXHOJIOT1I MPsAMOro 1mociBy, abo No-till. Texuomoris strip-till 6epe cBiit mouaTok i3 1965
POKY 1 Ha ChOTOJHIIIHIA JIeHb € YCHIINIHUM METOJOM BHPOILYBaHHS IPOCAITHUX
KynbTyp cepen pepmepiB CIIA, Himeuunnu i1 aesikux nposiHiii Kanaau.

Strip till (crpun-tisi1 abo cmyroBa opaHka) — 1€ cCUCTEMa palllOHAIBHOTO
BIUIMBY Ha TPYHT, MpH sKii BIAOYyBaeThCcsl MiHIManbHUI 00poOiTOK IpyHTY. BoHa
MOEAHY€E B COO1 MepeBaru 3BUYaiftHOT0 0OpOOITKY IPYHTY, Taki SIK MiJCYIIyBaHHS Ta
IPOTPIBaHHA IPYHTY, 3 MOKJIMBICTIO 3aXUCTY I'PYHTIB BiJ] IEPECUXaHHS 3aBASKH TOMY,
1110 00pOOIIAETHCS JTHIIIE HE3HAUHA JAUISAHKA, B SIKY 3apO0JISI€ThCS HACIHHS.

VY HUHINIHIX YMOBaxX TOCIMOJapIOBaHHs TexHoJoris strip-till crae He mpocto
MOJHHMM 3aXOIUIEHHSM [JIs arpapliB, a BaroMUM aprymMeHTOM 30UIbILIECHHS
npuOyTKOBOCTI. [{t0 TEXHOJIOT110 BXKE JOCUTH ITUPOKO BUKOPUCTOBYIOTH B YChOMY CBITI,
0 MOB’s3aHO 3 OaraTbma IepeBaraMu, HEOOXITHMMHM B II€BHUX YMOBax
BUPOOHMIITBA.

CbOorojiHi HE CEKpeT, W0 KOXHE MANPUEMCTBA, B TOMY 4YHCTI 1
CUIbCHKOTOCTIOAAPChKE HAMAraeTbCs 36KOHOMUTH KOIITH HA BCbOMY — OYMHAIOUH Bl
3apO0ITHOT TUTATH MPALIOIOYKX, 3aKIHUYIOUH 3MEHIIICHHSIM BUTPAT HAa 0OPOOITOK IPYHTY.

TexHosoris 00poOITKY TIPYHTY «CTPUII-TULD € allbTE€PHATHBOIO HYJIHOBOTO
00po6iTKy HOY-TiT (NO-till), mpu sikoMy 00pOOIIIETHCS TUTBKH By3bKa cMyTa ciBou (15-
25 cM), 3 yTBOPEHHSIM HEBETTUKOTO rpeOHS. A OJIM3bKO IBOX TPETHH TOJIS 3aTUIIAETHCS
HeoOpoOseHnM. O/IHIEIO 13 OCHOBHHUX IEepeBar BIPOBaKeHHA strip-till € BiACYTHICTB
nepexigHoro nepioay, akui y no-till ckimanae Big 3 10 5 pokiB, M0 00YMOBIIOETHCS
OCOOJIMBOCTSIMM TEXHOJOTIi Ta CHeUu(iKO0 BUKOPUCTAHHS TPYHTIB, IO 3HAYHO
3HM)KYE €KOHOMIUHY €(EeKTHUBHICTb BHKOPHUCTAHHSI TAaKOi TEXHOJIOTIl, 0COOJIMBO, Y
nepi poku. Takuii 06poOITOK 103BOJISIE CKOPOTUTH BUTPATH HA BUPOIIYBAaHHA B 2-3
pa3u, MOPIBHSIHO 13 TPAIUITIITHOIO TEXHOJIOTIEIO 13 3aCTOCYBaHHAM OpaHKH. B ocHOBHOMY
JlaHa TEXHOJIOTIA 3aCTOCOBYETHCA MiJ MPOCANHI KyIbTYpU (KYKYpPYyH3y, COHSIIHUK,
Oypsikn), a Takox iz coro. B CIIIA 3a TexHomorieto strip- tillage kpim Kykypyn3u, coi
Ta IyKPOBUX OYpPSKiB, BUPOIIYIOTHCS TaKOXK OaBOBHHK, COHSIITHHUK, KAPTOIUIA, 4 TAKOX
TOMAaTH, Kamycra 1 0araro IHIIMX OBOYEBUX KynbTyp. [lpudyomy ciBOa Moxke
MPOBOJIUTHUCS 3BUUAWHUMHU (HE CTEPHBOBUMH ) CIBAIKAMU Y PO3IYIIIEHI CMYTH.

Texuounoris Strip-till modyroBana Ha ocHOBI:

e  CTBOPEHHS ONTHUMAJILHO C(HOPMOBAHOTO MPOCTOPY B MICIl MPOPOCTAHHS
KOPEHEBOI CHCTEMHU DPOCIIMH 3a PaXyHOK PO3PUXJIEHHS IPYHTY 1 3a0UpaHHs 3 MiCLs
MalOyTHHOI CMYTH MICISKHUBHUX PEIITOK Ta BIACYTHOCTI 3BOPOTHOIO YIIJIBHEHHS
IpYHTY;

e  OTPUMAaHHS ONTHUMAJBHOI CTPYKTYPH IPYHTY MEpEI TMOCIBOM 3a paxyHOK
BUPIBHIOBAHHS MOBEPXHI MOJIS 13 3aCTOCYBaHHSAM MPUKOYYIOUH KAaTKIiB;

e  CKOHOMIi Ha BUTparax 3aco0iB BUPOOHUIITBA 3a PAXYHOK 3MEHIICHHS
KUTBKOCTI TIPOBEJICHUX arpOTeXHIYHMUX 3aXOIB 1 MEHIIIOTO BUKOPUC- TaHHS MOTYKHOI




TEXHIKH JJIsl OPaHKH 1 T. 11.;

o  3a0e3MeueHHs JOCTYIy POCIHMH JI0 TIPYHTOBOI BOJIOTM 3a PaxXyHOK
30€peKEeHHS KalJIIPHOCTI IPYHTY, OCOOJIMBO B MUKPSIIAX, 1€ PYHHYBaHHS IPYHTOBOI
CTPYKTYpHU HE BiOYBA€THCSA, a TAaKOX IIiJ CMYTOIO IPH BIAMOBITHOMY 3BOPOTHOMY
VIIUIBHEHHI;

e  3aXHUCTy BiJl BOJHOi Ta BITPOBOI €po3ii, MepilI 3a Bce, 3a PaXyHOK
MOKpPAIICHHS CTPYKTYPH IPYHTY, MONEPEIKEHHS TOSBU 1yKE MUIKOTO IIapy IPYHTY Ha
MOBEPXHI MOJIS, @ TAKOXK YTPUMYIOUHX BIACTUBOCTSIX POCITHMHHUX PEIITOK Y MUKPAIISX;

e  e(eKTUBHOTO MPUKOPEHEBOTO IMIHKUBIICHHS POCIIMH HA PI3HUX TMTHOMHAX 13
BUKOPUCTaHHSM HaBITh JCSIKUX OKPEMO BHECEHHUX BU/IIB TIOOPHB.

VY 3B’s13Ky 13 3aCTOCYBaHHSM Ha arperarax Jisl «CTpHI-TunD (Strip-till) komOinarmii
pi3HUX pPOOOUYMX Opra”iB sKi MOJAPIOHIOIOTH 1 3aropTalOTh POCIMHHI 3aJUIIKH,
3IIACHIOIOTh TIIMOOKE pO3IYyILIyBaHHS 1 MOAPIOHEHHS IPYHTY, (OPMYIOTH OOpO3HY i
VIIUTBHIOIOTh IPYHT 32 OJIMH MPOXiJI, 3 SIBISIETHCS MOXKJIMBICTh BUKOHATU TUTBKH OJTHY
orepailito 3 00poOITKY I'PYHTY (3a3BU4ail BOCEHH).

Texnomorito «ctpun-tiun (Strip-till, crpinTinn) MokHa 3acTOCOBYBaTH IpH
TpaauiliiiHoOMy abo MiHIMajgbHOMY 00pOOITKY rpyHTYy. Hampukian, 3actocoByrouu
BOCEHHM He Inboke (Ha 5-6 cM) CyLUIbHE TUCKYBaHHS I'PYHTY, & HAaBECHI CMYTOBHil
00po6iTOK Ha TIHOUHY 15-25 cM 0JTHOYACHO 3 BHECEHHSIM JI0OpUB 1 C1BOOIO.

Strip-till  sBisie coboro  creriaibHy TEXHOJIOTIF0 OOpPOOKH IPYHTY IS
BUPOIIYBaHHS PSIIKOBUX KYJIBTYp, AJIS SIKOI, HA BiIMIHY BiJ 3arajbHO- MOUIMPEHUX
TEXHOJIOT1H, ITPYHT 0OpOOJISIETHCS TUIBKU CMyraMu B psijiax ciBOU. ['070BHE 3aBIaHHS
MEXaHIYHOTO 00pOOITKY IpyHTY mipH Strip-till monsrae y cTBOpeHHI CIPUATIMBUX YMOB
I8 POCTY Ta PO3BUTKY POCIIHMH, 30KpeMa minabHocTi IpyHTy — 1,1-1,3 r/em®. Jlns
JOCSITHEHHSI JTAaHOTO TIOKa3HHMKa HEOOXIJHO BHKOHYBATH MEXaHIYHUN 0OpoOITOK
IPYHTY E€BHUMHU IPYHTOOOPOOHUMU OpraHaMHu.

IlepeBaru strip-till TexHoJsorii MOPIBHAHO i3 IHIIMMM TEXHOJIOTIAMU
00poOITKY IPYHTY:

1) nosBonse mimBuIIyBaTH IIPOAYKTUBHICTH (Ha 15-20%) Ta sKicTb
CUTCHKOTOCTIOAAPCHKUX KYJIBTYP, MPU 3MEHIICHHI KUIBKOCTI Omeparlii 1 MpoxXoaiB
TEXHIKH;

2) CKOpOYEHHs BHTPAT Ha 0OCIyrOBYBaHHsS TEXHIKH, 33 PaXyHOK 3MEHIICHHS
3HOCY pOOOYHX OpPTaHiB CLILCHKOTOCTIOAPCHKUX MAIITUH;

3) 3MeHIIeHHs 3aTpaTH poOOYOro Yacy Ta MaIMBO-MACTHILHUX MaTepiais;

4) npoBeecHHS B ONTUMAJIbHI CTPOKH OCHOBHMX BECHSIHO-IIOJILOBI POOOTH 32
PaxyHOK HasIBHOCT1 Ha MMOBEPXHI IPYHTY POCIMHHUX 3aJUIIKIB Ta MOKPAIIEHHI BOJIHO-
(b13MYHUX BIACTUBOCTEH IPYHTIB;

5) migBHIIEHHS eEKTHBHOCTI MPOTUEPO3IMHIX 3aXOIiB;

6) MOMUIMBICTH OJHOYACHOTO i3 OOPOGITKOM IPYHTY Ta MOCIBOM BHECEHHS
MIHEpaIbHUX Ta OPraHIYHUX JOOPUB Ha Pi3HY NIMOUHY, 3aBJSKU LIbOMY PO3KPHBAIOTHCS
HOBI TIEPCIIEKTUBU 3aCTOCYBAaHHA TEXHOJOTIA TOYHOIO 3eMJIepoOCTBA — CHCTEM



HaBIrarii Ta mipyIr0rUnX MPUCTPOIB;

7) 30epeskeHHS NPUPOAHOI POJIOYOCTI IPYHTIB 3a PaxXyHOK POCIMHHHUX
3aJTUIIIKIB;

8) moxpaleHHs BOOHOro GaNaHCy IPYHTY, 3a PaXyHOK Kpaloi iH(iIbTpaii Bogu
OpU OJIHOYACHOMY 3aXHCTI BiJ BHUIIAPOBYBAHHS 3a paxyHOK MyJbul Yy BHUIJISAIL
POCIMHHHUX PEIITOK, KPIM TOro 30epexeHHs KamIsIpHOI CITKM Ha HEoOpOOJIeHHX
MUKPSIUISIX POOUTH IOCTYITHOIO IPYHTOBY BOJIOTY 1 MapalieIbHO CKOPOYYE ii BUTpATH Ha
BUITAPOBYBAHHS, 1[0 3MEHIIIYE TIEPECUXaHHS [PYHTY;

9) mnokpameHHs pO3KIAaNaHHA OPraHiYHMX PEINTOK y CMy3i 3a PaxyHOK
3MIITYBaHHS POCIMHHUX PEIITOK 13 TIPYHTOM B SKOMY MICTIThCA aepoOHi
MIKPOOPTaHi3MHu;

10) noxpamenHst piBHOMIPHOCTI 3aropTaHHs HACIHHSA Ta JOTPMMAHHS HOPMH
BHUCIBY 32 paXyHOK ()OpMyBaHHsI HACIHHEBOTI'O JIOXKE Ta JIETKOTO MPOHUKHEHHS Y IPYHT
COIIIHMKA C1BAJIKH;

11) noxpameHHs pPO3BUTKY Ta IJIMOMHM NPOHUKHEHHS KOPEHEBOI CHCTEMH
(0coOMMBO CTEpKHEBOi) KYJIbTYPHUX PpOCIHH, 3a PaxyHOK OTpUMaHHS 100pe
PO3PUXJIEHOI'O HACIHHEBOT'O JIOKE;

12) perymoBanHs TeMIepaTypu IPyHTY, TOMY LIO TeMIEpaTypa IPyHTY L Ie
OJIMH BAXXJIMBUHI IOKa3HMUK, SKUM BIUIMBAa€E HA YTBOPEHHS TBEPAMX YAaCTUHOK Ta
VIITbHEHHS.

JIo HenoJIiKiB 3aCTOCYBAaHHS CMYTOBOIO i HYJIbOBOI0 00POOKH IPyHTY (Strip
till —no till) BizHOCHTHCS:

1) B ymoBax 0OMEkEHOro KOMILIEKCY arpOTEXHIYHHMX 3aXOMiB 3 0OpOOITKY
IPYHTY, 3HUIICHHS Oyp’sHIB Moxe Oytu yckiuagHeHe. I[Ipu 1mpoMy i1CTOTHO
301IBIIIYEThCS HABAHTAKEHHS HA 3aCTOCYBaHHS TepOIIIiB,;

2) BiACYTHICTH MOMJIMBOCTI CMYTOBOTO OOPOOITKY IPYHTY IIPH MOSIBI paHHIX
3aMOPO3KIB;

3) obmexena mmpuHa (20-25 cMm) 00pOOIEHOI CMyrHM BHMAara€ TOYHOTO
JIOTPUMAaHHSI TIOCIBY Ta BHECEHHS I0OpUB B OOpOOJIEHY AUISHKY, TOMY BCS TEXHIKa
noBuHHa OyTtu oOnagHana cuctemamu GPS, aBromisiotamMmu Ta MNPUCTPOSIMH
rapajeabHOTO BOJIIHHS;

4) nns 3actocyBaHHs arperaTis B Strip till TexHonorisx noTpi6HO TpakTOpPH i3
BUCOKHM TIOKa3HHKOM TSATOBOTO Kjacy. Tak 30kpemMa Ha PIBHHUHHIM MICIIEBOCTI HE
JIOCHUTH MTOTYKHUN TPAKTOP MOKe 0e3 mpo0sieM TATHYyTH KOMOIHOBaHH arperar, OJJHaK,
B MICIIEBOCTSIX 3 HEBEJIMKUMHU a00 KPYTUMHU CXHJIAMH, TPAKTOPY MOXE HE BHUCTAYUTH
notyxHocTi. Ile Moxxke OyTu mnpoOIeMATHYHUM JJIs1 HEBEIUMKHUX (PepMEepChKUX
rOCHOJAPCTB, SIKI HE MAIOTh JOPOTUX MOTYXHUX TPAKTOPIB;

5) 1pu BHeceHHI JOOPHMB BAXKIMBO POJIb BiirParoTh J03aTOPH, JAaTYMKH Ta
inauKaTopu, B cucteMi Strip till morpioHo Habararo Oijbilie TOYHOCTI, TOMY IO hepMep
Oyze 0OpoOIATH 3eMITIO CHIEIIaTTI30BaHUM OOJIaTHAHHSAM, TIPALIOI0YU B CMY31 IIMPUHOIO



20-25 cwm, 3aKi1aatoyy Ipy [bOMY OJIHOYACHO XiMiKaTu ab0 100puBa, SKILO 1HANKATOP
BUMIPIOBaHHS KUIBKOCTI XiMiKaTiB a00 JOOpUB HE TOpUTh, PepMep HE 3MOKE BHECTH
TOYHY KUIBKICTh XIMIYHHUX PEYOBHH, a II€ B CBOIO UYEPry MOXE TPU3BECTH [0
30UIBIICHHS BUTPAT 200 3HMKEHHSI €(DEKTUBHOCTI CUCTEMH yI00pEHHS a00 3aXHUCTY.

2. HaHo- Ta npenm3iiiHi TeXHOJ10Ti1 B ArpOHOMIi.
HanoTtexHoJ10rii B arpoHOMil.

[Tin TepmiHOM “HAHOTEXHOJOTII* pPO3YMIIOTH MOXJIUBICTh PETYyJIIOBaHHSA
HAJXO/KEHHSAM (aKTOpIB JKUTTS POCIMH TPH BHUKOPUCTAHHI MpenapariB, M0
BKJIIOYAIOTh KOMIIOHEHTH 3 po3Mipamu MeHml, HiDK 100 HM. Y pOCIMHHUITBI
3aCTOCYBaHHS HAHOTIPEIAPaTiB Y SIKOCTI MiKpOIOOPUB 3a0e3Meuye MiIBUIIICHHS CTIHKOCTI
JI0 HECTIPUSTIMBUX TTOTOTHUX YMOB Ta 30UTBIIICHHS BPOXKAIHOCTI Maike BCIX KyJIBTYP.

Nano-Gro™ (miroua peuosuna: cymsdaru Al (0,000000286 r B 1 KT TOTOBOTO
npoaykty mictutbes Ni (0,000000286 r/kr), Mg (0,000000286 r/kr), Fe (0,000000286
r/kr), AQro) — HaHOTEXHOJOTIYHUN Mpemnapar, MmO SABIsSE COOOK OpraHIYHHN
CTUMYJISITOP POCTY Ta 3aci0 3aXUCTY POCJIHH, BUITYCKAE€ThCS Yy TPAHYJIAX.

Nano-Gro™ sunpo6ysanuii B CIIIA, Ispaini, kpainax €poneiicekoro Coro3y,
Pocii, Kutai, MoaaoBi, Ykpaini Ha 36pHOBHUX 1 OBOYEBUX KYJbTypaXx.

Jlanuii npenapat miJBUILY€E YPOKalHICTh CUITLCHKOTOCTIONAPChKUX KyIbTYp Ha 15-
20%. Kpim toro npenapar Nano-Gro™ sunpoGoBysascs, sk 3acib 3aXUCTy POCIMH
POTH IPUOKOBHX 1 BIPYCHUX 3aXBOPIOBaHb, TAKUX SIK (hy3apilo3 Ta cipa THUJIb.

3rigHo gaHMx BUpoOHWKA, mpu 3actocyBanni Nano-Gro™ ma xykypymsi
301IBIIyeThC Oiomaca pociuH Ha 40%, Maca kopeHiB Ha 9%, BpokaitaicTs Ha 20%. Ha
MIIIEHUII TPUPICT BpoXKaro ckianae oimpine 17%, Tomarax, iubdysi, MOpkBi — 10 67%,
cenepi — 80%.

Ipeuunsiiini TexHo.10rii B arponomii (I'TC).
[peruziitai Texrosnorii B arpoHomii (I'TC) 103BOMISIIOTE IPOBOAUTH:
- arpoXiMIYHUHN aHaI3 IPYHTY;
- cucteMH udepeHIifioBaHOTO0 BHECEHHS JOOPUB;
- IJITAHYBaHHS MEXaH130BaHUX POOIT;
- KapTorpadyBaHHs BPOXKalHOCTI;
- TEXHOJIOT1YHE TUTAHYBaHHS 1 yIpaBIiHHSA BUPOOHUIITBOM;
- CYIyTHUKOBU MOHITOPUHT CTaHy MOJIIB;
- nucTaHIiiae 3ouayBanHs 3emii (133).

3acTocyBaHHsSI BHCOKMX TEXHOJIOTIM Jae OCOONMBO BpaKalouWii pe3ynapaT Yy THX
rajqy3six HapOJHOTO TOCMHOJApPCTBA, SKI BBAXAlOThCAd HAWUOUIBIN BIICTAIUMU U
JICTIPECUBHUMH.

Ha pa3i MOXJIMBOCTI €KCTEHCHUBHOI'O Ta 1HTEHCUBHOI'O PO3BUTKY POCIMHHHIITBA
MPaKTUIHO BUUepmaHi. ['ocTpo mocrana nmpobdieMa po3yMHOTO BUKOPUCTAHHS HASIBHUX
MIPUPOTHUX PECYPCIB, 30€PEIKEHHS X 11 HACTYITHUX TIOKOJIIHb.

KepiBHUKYM BETHKUX TOCTIOAAPCTB HAWYACTIIIE HABITh HE 3HAIOTh TOYHUX PO3MIPIB




BJIACHUX MOCIBHUX ILIOIII, III0 00YMOBJIEHO IXHHOO TIOCTIMHOIO 3MIHOI0, Y CHITY Pi3HOTO
poJy TPUPOIHUX ¥ aJMIHICTpAaTMBHUX IIporieciB. BigHoBieHHsS KapTorpadiuHOro
Marepiaiy, 0 paHimie 3A1HCHIOBAIIOCS Ha TPOIIIi IepkKaBU, TPAKTUYHO MPUTTUHUIIOCS.
Po6GoTa 3aiiicHioeThes Ha mijacTaBi KapT 10-15 miTHROT 1aBHUHM, 1110 HE B1IOUBAE peartii
CHOTOJIHIIIHBKOTO JHA. KpiM TOro, MiHSAIOTHCSI XapaKTEPUCTUKH IPYHTIB 1 BereTarlii Ha
PI3HUX AUISTHKAX IOJiB, @ TAKOX B IUISHKU JI0 JUISTHKU.

3actocyBaHHs 1H(OPMAILIHOTO MIAXOAY 0 YIPAaBIIHHA Ja€ 3MOTY Ha OCHOBI
HayKOBo-06rpyHTOBaH0'1' TEXHOJOTIT IS 06paH0'1' KyJbTYpU BUSHAYUTH Ta peali3yBaTu
y TOCIIOZapCTBI ONTUMAIBHY TCXHOJOTIO cbopMyBaHH;I BPOXKalo, aJanTOBaHy 0
MiCIIEBHX yMOB. Ii mpakTHuHa peamsaulﬂ NOB’s3aHa 13 CYBOPHMM KOHTpOJIEM 3a
(GaKTHYHUM XOJIOM arpOTEXHOJIOTIYHOTO MPOIECy, HAKOMMYEHHSIM Ta BpaxyBaHHIM
MICIICBOTO JTIOCBITY.

MoHITOpUHT 3a0e3Meuye KOHTPOJIb 3a JOTPUMAHHSAM TEXHOJIOTI Npu poOoTax y
T0JI1, POTHO3 BPOKAIO Ta KOPEKTUBHU 3aIUIAHOBAHUX JT1, CIIPSIMOBAHUX HA BPaXyBaHHS
peaIbHUX YMOB, SIKI CKJIQJAIOThCS Y BEreTallliHUN TIepioJl, BKIIOYAIOUM OpraHi3alliio
30MpaHHs BPOXKAIO Ta MiIOUTTS MIJCYMKIB TOCIIOJIAPCHKOTO POKY.

Cucmema mounozo 3zemnepoocmea (CT3) nae 3Mory HE TUIBKM OTPUMYBATH
JIEHIEBITY TPOIYKIIIO Kpalloi SKOCTi, a ¥ 3HWKYBAaTH UIKIJJIMBE arpOTEXHOTECHHE
HABAHTAXKEHHS, 32 PaXyHOK 3MEHIIICHHS! BUTPAT MECTUIIUIIB, TOOPUB TOIIIO.

Toune 3emnepoocmeo (Precision Farming (Agriculture)) — me cucrema
B3a€EMOY3IO/DKEHUX 3aXOJIB, IO TIPYHTYIOTbCA Ha ONTHUMI3alli BHKOPUCTAHHSA
TEXHOJIOTIYHUX MaTepiamiB (HaciHHS, JOOpPHUB, 3aCO0IB 3aXUCTY, PETYJIATOPIB POCTY
POCJIMH) Ta arpo3axo/(iB Ha KOHKPETHIN MIISHII MOJIsl, BIMOBIAHO 10 BUMOT MEBHOI
CLTBCBKOTOCIIOAAPCHKOT KYIbTYPH, CTAHY IPYHTY 1 30€peKeHHS JOBKILISA, BpaXOBYIOUN
YHIKaJIbH1 OCOOJIMBOCTI KOXKHOT €JIEMEHTAPHOI TUISTHKH IMOJISI.

B ocHOBI HaykoBOi KOHIIEMI[I TOYHOTO 3€MJIEPOOCTBA JICKHUTH MOHSTTS MPO
ICHYBaHHSI HEOTHOPITHOCTEH B MeXax OJIHOTO IMoJjis. JIJIsl OIHKKA Ta BU3HAUCHHS ITUX
HEOTHOP1THOCTEH BUKOPUCTOBYIOTHCS HOBITHI TEXHOJIOT 11, TaKl IK CHCTEMH TJI00aIbHOTO
nozuniionyBanHus (GPS, 'NTTOHACC), cnemianbHi 1aTYMKu, aepOPOTO3HIMKH 1 3HIMKH 3
cynyTHUKIB. J[ns1 anamizy Ta oOpoOku oTpumaHoi 1H(oOpMaIlli BUKOPUCTOBYIOTHCS
CreIiajgbHl TpOrpaMu JIJIsi arpOMEHEKMEHTY Ha 0a31 TeoiHQOpMalliifHUX CUCTEM
(T'IC). 316pani naHi BUKOPUCTOBYIOTHCS ISl TJIAHYBAHHS BHUCIBY, PO3PaXyHKY HOPM
BHECEHHsI TOOpWB Ta 3aco0iB 3axucTy pociuH (33P), Ouibil TOYHOTO MependadeHHs
BpOKalfHOCTI Ta (piHaHCOBOro miaHyBaHHs. [laHa koHuenuis BUMarae oOOB’SI3KOBO
Opatu 10 yBaru JokajibH1 0COOIMBOCTI IPYHTY (1H(opMalis Npo KUIbKICHY Ta SIKICHY
OLIIHKY POJIIOYOro IIapy), KJIIMaTH4HI yMOBH. B OKpemMHX BHUIIaJKaxX 1€ MOXKeE
JTO3BOJIMTH Kpallle BCTAHOBHUTH JIOKAJIbHI IPUYUHU XBOP0O. Pe3ynpTaToM 3acTOCYyBaHHS
TOYHOI'O 3€MJIEPOOCTBA € HE TUIbKH 301IBIICHHS YPOXKAINHOCTI, a il 3SMEHILIEHHS BUTPAT
Ha J00puBa Ta repOIIUIH, 1110 B CBOKO YEPTy MO3UTUBHO BiJI0OPa3UTHCS HA €KOJIOTTYHOCTI
MPOYKIIiT POCTUHHUIITBA Ta TBAPUHHUIITBA, KIHIIEBUM CITOKMBAYEM SKOI € HACETICHHS.
['onoBHUMHU HampsSIMKaMU ClILCHKOTO TOCMOAApCTBAa B MalOyTHHOMY OYIyTh came
OpPTraHIYHICTh Ta €KOJIOTTYHICTb.



3a piI3HUMHU IPUYUHAMH TEXHOJIOT1i TOUHOTO 3eMJIepOOCTBA B HAIlIIK KpaiHl CTalu
PO3BHUBATHCS TIILKH Ha pasl, MPOIIEC 17€ JOCUTh MOBIILHO, ajie, 0€3yMOBHO, MaliOyTHE
— 32 HUMH.

TouHe 3eMJIepoOCTBO — 11¢ HOBITHI BJIOCKOHAJICHHI TEXHOJIOTIT 13 BUPOOHHUIITBA
CLIbCHKOTOCTIOAAPCHKOT MPOTYKIITII.

HayxoBuii Ta TEXHIYHUHN MPOTPEC A€ 3MOTY ChHOTOHI MIMPOKO 3aCTOCOBYBATH B
CUIbCBKOMY T'OCIOJIApCTBI Cy4YacHI TEXHOJIOTil TIUIaHyBaHHA Ta BUKOPUCTAHHS
arpotexHoJjoriii. Ha pa3i mmpoko BUKOPUCTOBYIOThCS 00pTOBI kKomm 'roTepu, GPS-
npuiiMayi, METOAM JUCTAHIIIHOTO 30HAyBaHHsI, reoindopmartiitai cuctemu (I'IC).

Toune 3emnepoocmeo nepeooauac:

1) neranbHe kapTorpadyBaHHS IOJS 32 OCHOBHUMM arpoTeXHIYHUMMU
napaMeTpamu;

2) KOOpIMHATHE NPUB’A3yBaHHS MAIIMHHO-TPAKTOPHMX arperariB 10 MO,

3) TouHe BUKOHAHHS TEXHOJOTIYHMX 3aXOJiB BiMOBIIHO JI0 OCOOIMBOCTEN
eJIEMEHTAPHUX JUTSTHOK TOJIA.

TouHe 3eMy1ep0OOCTBO BKIKOYAE B ceOe OaraTo €JIEMEHTIB, SIKI MOXKHA MOJILITATH
Ha TPU OCHOBHUX €TAIM:

- 301p iH(opMallii PO rocHoapCTBO, MOJIE, KYJIbTYPY, PETIOH;

- aHai3 iHPOpMAIIii 1 TPUAHSATTS PIIICHb;

- BUKOHAHHSI PIIIIEHb — [IPOBEJICHHS arPOTEXHOJIOTTYHUX OMepaliii.

PimeHHs nux TppOX B3a€EMO3AJICHKHUX 3a/1a4 MOKIIMBO 32 paXyHOK 3aCTOCYBaHHS
CHeIlaTi30BaHUX TEXHIYHUX 3ac00IB 1 MporpamMHOro 3adesneyeHHs. MakcuMalbHa
e(EeKTUBHICTh JIOCATAEThCS B pE3yJibTaTi TOOYJAOBH KOMILIEKCY NPOrpaMHoO-
TexHiynux 3aco0iB (KIIT3), mo BkiItOYae HACTYIHI MiICUCTEMH:

1.  Amnaparni3aco6u JyIsi TOYHOI0 3eMJIEPOGCTBA:
- CHCTEMH MapajelbHOIO BOIIHHS;

- MpoOOBIIOIPHUKY i1 IPYHTOBUI aHAII3;

- cUCTEeMH JU(EPEHIIIOBAHOTO BHECEHHS;

- JIaTYUKH BPOXKAIO.

2.  MOHITOPHHT CiIbCHKOrOCHOAAPCHKUX YIilh:

- MOHITOPHUHT I'PaHMIIb POOOYHX JUISTHOK ITOJIIB;

- arpoxXiMIYHUI MOHITOPUHT TIOJIB;

- CKJIaJaHHsI KapT BPOXKalHOCTI;

- aHaJI3 YMOB MICIIEBOCTI.

3. MoHIiTOpHHI TeXHiKH:

- aBTOMaTH30BaHMU 30ip qaHMX Ha ocHOBI GPS Hagirariii;
- Bi3yauizallis epeMilieHb TeXHIKY;

- OIEPaTUBHHU OOJIK CUTLCHKOTOCTIOAAPCHKHIX POOIT.
4.  TexHosioriyHe IIAHYBAHHS il yIPABJIiHHS:



- TEXHIKO-€KOHOMIYHE TUIaHyBaHHS;

- OlepaTWBHE TUIAHYBaHHS;

- OIepaTUBHMUN OOJIK CLILCHKOTOCIIONAPCHKOT MPOTYKITIi.
5.  BroxkeryBanus i (piHanCOBUiA 00.1iK:

- OromxeryBaHHs 1 (DiHAHCOBUIT OOJIIK;

- (biHaHCOBMII aHAII3;

- KoHcompmaris naanx y MCO3.

6. IMyGaikauis i mocTyn 10 1anux yepes Internet.

Ocnosnumu cknaoosumu CT3 e reorpadiuna inpopmariiina cucrema (FIC, GIS),
nudepeHmiiioBana riodansHa cucreMa rmosumionyBanss (JII'CIT, DGPS) Ta TexHosoris
3MinHuX HOpM BHeceHHs (3HB, VRT).

T'eozpagpiuna ingpopmauviitna cucmema (Geographic Information System, GIS)
— 1I€ CUCTeMa KOMIT'IOTEPHHMX amapaTHUX 3ac00iB Ta MPOTrPaMHOr0 3a0e3MeUeHHS,
NpU3HAYeHA /ISl 30MpaHHs Ta 0OpOOKM JaHUX IOJ0 arpOTEXHOJIOTTYHUX TapaMeTpiB
€JIEMEHTAPHUX JUTSTHOK TOJISI.

[ndopmaiirto MoxHa 30upaTd BiAOUpaHHSAM MpoO y Mol (HaAmpUKIam, s
BU3HAYCHHS arpoxXiMIYHUX TIOKa3HUKIB) 3 HACTYIMHUMH OOpOOKOIO pe3ysbTaTiB
aHami31B 1 MPUB’A3YBaHHAM iX 0 KOOpJIMHAT Miclb BinOupaHHs. CTBOPEHO ONTHYHI
npuiaau 3 OC3KOHTAKTHUMHU JaTYMKaMH, 3a JOTIOMOTOI0 SIKUX B 1H(pauyepBOHOMY
BUINPOMIHIOBaHHI 3 JIITakiB a00 CynyTHUKIB QoTtorpadyrors nons. [ndopmaiis 3
XapaKTEepUCTHUKAMH [apaMeTpiB HakomuuyeThbcsi B 0a3i manmx (Data base),
BUKOPUCTOBYEThCS JJIA CKIaJaHHs TemMaTuyHuX kapT (Thematic map) yposkaiiHOCTI,
BMICTY €JIEMEHTIB JKUBJIEHHS, HOPM BHECEHHS TEXHOJIOTTYHUX MaTepialliB TOIIO.

Judgpepenuinosana 2novansna cucmema nosuuionysannsn (Differential Global
Positioning System, DGPS) — panionaBiraifiiina CylmyTHHKOBa CHCTEMa, CIICIiaTbHO
CKOPHUTOBaHa JJIsl BU3HAYCHHS MICII€3HAXO/[KEHHSI CTAIllOHAPHUX 1 MOOUTHHHUX 00’ €KTIB
y TPbOX CBITOBHX KOOpJMHATax (JIOBroTa, MHUPOTa, BUCOTA) 3 TOUYHICTIO IO JECITKIB
CaHTHMETPIB. € MOJIIIIIEHUM BapiaHTOM TJ100aIbHOI cucTeMu no3uiiionyBaHHs (GPS —
Global Positioning System). Global Positioning System — rmobanbHa cucTema
MO3UIIIOHYBAHHSA, 10 JIO3BOJIAE B  OyJb-KOMY MiClli 3eMsli  BU3HAUUTH
MICIIE3HAXOKEHHS Ta IIBUAKICTL 00’ €KTIB.

VYci anapatHi 3acoOu TouHOro 3emjiepoOctBa 0aszyroThes Ha GPS nHapiramii
BUMIpIB, IO BHKOHYIOTBCS, 1 PEECTpallii MoKa3aHb AaT4yukiB. OOnagHaHHA, IO
MOCTABJISIETHCS, MPAIIOE aBTOHOMHO HA TOMY TEXHIYHOMY 3aco0i, Ha SIKOMY BOHO
BcTaHoBIeHO. OpjHak OuIblIICTh  (DipM-po3poOIIO- BauiB 3a0e3nedye MpuIagu
CHeHIAJIbHUMHU PO3MOMaMH JJIs 3HATTS 1H(OpMaLlii, 1110 JO3BOJISE HAAAMI OOy yBaTH Ha
iXHI} 0a3i €JMHY CUCTEMY YIIPaBIIIHHS.

Ha ix ocHOBI po3po0JieHI CHCTeMH MAapaJieJIbHOr0 BOJAIHHSI Ta aBTOMLIOTH
JUTSl YIIPABIIIHHS PYXOM TPAKTO PiB Ta KOMOAIHIB.

CucremMa napajienbHOro BoAiHHsS Ha 6a3i GPS HaBiramii — TeXHIYHO JOCKOHAJA i
€KOHOMIYHO BUTIJIHA TEXHOJOTIS Il Cy4aCHUX CUIbCHKOTOCIIOJAAPCHKUX MAIIHH.



Oco0nMBO e(peKTUBHE BUKOPHCTAHHA CHCTEM MapajelibHOTO BOJIHHS pa3oM 13
HIMPOKO3aXBaTHUMHU arperaramMu.

3a JO0MOMOT0I0 CUCTEM CYITYyTHUKOBOI HaBITaIlli MOXKHA I3UTH 1 TIPSMOJIIHIMHO,
1 KPUBOJIIHIMHO, TOJIOBHA 17I€s MOJISTaE B TOMY, 1100 3BECTH 10 MIHIMYMY MEPEKPUTTS i
MPOMYCKH MDK CYCITHIMHM 3arOHKaMH W TpU LbOMY 3pOOHTH BUTPATH TIIbKH Ha
oOnagHaHHS ¥ IIBUKE HABYaHHS, a HE, IPUMIPOM, Ha poOOTH 3 PO3CTaBICHHS BiX a00
qacTii 3aMiHi miHU Mapkepa. [Tpu 1ibomMy napasesnbHi JIiHIi MOXKYTh OYTH K IPSIMUMU, TaK
1 KpUBUMH.

CydacHe amapatHe 3a0€3MeUeHHS JO3BOJISIE TOCATATH TOYHOCTI TMTPOKIIAIKU JBOX
3aroHok y mexax 20 cM, a B MOE€IHAHHI 3 BUKOPHCTaHHAM 0Oa3zoBux craHiin RTK
TOYHICTh MO3K€ OyTH 301IbIIIEHA JI0 5 CM.

HalinpocTimmii npuiaj mnapajelbHOTO BOMIHHA CKIIQJAEThbCs 3 TepMiHaja-
CYIYTHUKOBOI'O MpUiiMaya, 110 BCTAHOBIIIOETHCS B KaO1H1 TpakTopa Ha JIOOOBOMY CKJIi
(abo B Oyzb SIKOMY THIIIOMY 3pYYHOMY MICIIl) Ta TTIOKa3y€ TPAKTOPHUCTY, K BUPYIIOBATH
KEpMO 11100 TpaKTop/arperaT pyxaBcs SKOMOTa PiBHIIIUMU JIHISIMH.

[linmpueMcTBY, 110 BUKOPHUCTOBYE 2-5 aBTOIUIOTIB BApTO BUKOPHUCTOBYBATU
0a3oBy ctanirio abo PTK.

HaiiGinpm nmommpenumu cuctemMamu mnapanensHoro BoainHs €: CLAAS GPS
COPILOT, TeeJet Centerline, E-DRIVE S2, OUTBACK S 3, EYE-DRIVE, DUO-
DRIVE Ta inmi.

CLAAS GPS COPILOT nae 3mory mparroBaTd BHOUI Ta IPH MOTaHii BUIUMOCTI
Ha Oe3komroBHUX curHanax E-Dif (0impin Tounwmii curnan) Ta EGNOS (cTanmapTHUi
CUTHAJI JUIsl CUCTEM IMapalieIbHOro BOAIHHSA). Mae TouHicTh £15 cM.

E-DRIVE S2 nae MOXIHMBICT, BUKOHYBAaTH BHECEHHS TECTHIUAIB, TOOpUB,
MPOBOJUTH IPYHTOOOPOOH! Omepallii, CKOITyBaHHs, TOCIB Ta 30MpaHHs BPOKal0.

OUTBACK S 2 (puc. 22) — HOBITHA CHCTEMa IMapajeiibHOTO BOJIHHS 3
T1IPaBIIYHOIO0 CUCTEMOIO IMIJIPYJIFOBAHHSA, CUCTEMOIO KOMITEHCAIlli HAXWUJTy TpaKTopa Ta
Oa3oBoro craniicro. basoBa cranig jgae TouHicTh 5-10 cM, Mae HeoOMEKEHHH dYac
po0OTH, 1110 1a€ 3MOTY 3/I1MCHIOBATH BUCOKOSIKICHUMN MOCIB MTPOCAIMHUX KYJIBTYP.

EYE-DRIVE mae MOXIHBICTb MPOBOAUTH 3aXHCT POCIWH, BHECEHHS J0OpUB,
IpPyHTOOOPOOHI omepallii, CKOIITyBaHHS, TOCIB, BUCA[XKyBaHHS KapTOILIi, 301p BpOKalo.

Buxopucranns 0e3miJI0OTHUKIB (IPOHIB 200 aTPOKOMIITEPIB) Y CIJILCHBKOMY
rocroAapcTBi

JpoH (3 aHruikicbkoi drone — Ooicmine) — e OC3MUIOTHHIA JITAIbLHUI amapar
(BIUTA), MmoO1/1bHUI, aBTOHOMHHUM, 3aITPOrPAMOBAHHI HA BAKOHAHHS SIKUXOCH 3aBaHb.
KoHcTpykTHBHO 11€ MOXKe OyTH a0 J1iTa40K, a00 BEPTOJIIT Y rBUHTOKpHII. Haltuacrime —
IIC BePTOJIT-MyJbTHKONTEP (aHra. mMmulticopter, OaratopoTopHuil BEpTOIIT) —
JTTANBHUH armapart 3 TOBUIBHOIO KUTBKICTIO HECyYuX rBUHTIB. KOXKEeH rBUHT IPUBOAUTHCS
y pyX BIacHUM JABUTYHOM. Hailfyacriimie BHUKOPHCTOBYIOTHCSI 3aBISKH IPOCTOTI
KOHCTPYKIII{ YOTUPUPOTOPHI TBUHTOKPUITU — K8AOPOKONMeEPU.



3. TexnoJorii i3 3acrocyBanusam I'MO Ta 6ioTeXH0JI0Tii.

Ha 3MiHy cTapuM TE€XHOJIOTISIM iie 6i0TeXHOJIOTisl, 1 Ha Cy9acHOMY €Talll TUTbKU
3a 11 JIOMOMOTOI0 MOJKHA BHUPIIIMTH €KOJOTIYHI, €HEePreTUYHl Ta IIPOJIOBOJILYI
npoOiemMu, sIKi CTOSITh Mepes JIOACTBOM. Y CLILCBKOMY TOCHOJApPCTBI PO3BUHEHUX
KpaiH HacTaB HOBUW eTam “3€JICHOI PEBOJIIOIII”, TOB’SI3aHUN 3 PO3BUTKOM
Oiomexnon02ii, N IKOK PO3YMIIOTh CTBOPEHHS 1 BUKOPHUCTAHHS HOBUX OPTaHI3MIiB,
MIPOJYKTiB, OTPUMaHUX 3a JOTIOMOTOI0 METO/IIB I'€HHO1 1H)KEHEpii, KyJIbTypH OpraHiB 1
TKaHMH in vitro Ta iH.

bioTexHomnorisi Ta reHHa IHXXEHEpisl — HayKd, IO JUBJISATHCS Yy MailOyTHe
JIOACTBA. ..

CyuacHa 0ioTexXHOJIOTiI POCJMH — CyMa TEXHOJOTIH, IO PO3BHUHEHI 13
MOJIEKYJIIPHOT Ta KIIITHHHOI 010J10T11 pOCIIHH — € HOBOTO CTAJII€I0 B PO3BUTKY TEXHOJIOT 1T
ceNeKkuii pocauH. 3 ii JONOMOIOK MOJIMIIEHHS O3HAaK MOYKE MPOXOJIWTH Ha PIBHI
1HIUBITyabHOTO TeHy. OKpeMi reHH, K1 BU3HAYalOTh MEBHY O3HAKY, MOXYTh OYyTH
1meHTudikoBaHi, 130Jb0BaHi, BBEJICHI, BUKIIOUEHI 200 Moau]ikoBaHI B TEHOTHII YU
COPTI POCIMHH, 32 HUMH MOY€ MPOBOJAUTHCS B1AOIP.

Brecok 610TeXHOJIOTT B POCIWHHMIITBO TOJIATA€ B IOJCTIICHHI TPaJUIIIHHUAX
METOJIIB CEJICKIIli POCIIMH, PO3pOOIl HOBUX TEXHOJIOTIH, K1 JO3BOJSIOTH IMiIBUIITUTH
e(eKTUBHICTh CUIBCHKOTOCIOIAPCHKOTO0 BUPOOHHUIITBA. MeTonaMu TeHHOI Ta
KJIITUHHOI 1HXKEHEp1i CTBOPEHI BUCOKOMPOIYKTUBHI 1 CTIHAKI MPOTH IIKITHUKIB, XBOPOO
Ta 1HIIMX HETaTUBHUX YMHHUKIB COPTHU CUICHKOTOCTIOAAPCHKUX pOCIUH. Po3pobieHa
TEXHIKa 03[JOPOBJICHHS POCIMH BiJ 1H(EKIIH, 110 0COOIMBO BAXKIUBO ISl KYJIBTYp, K1
PO3MHOXKYIOTBCS ~ BETETATUBHO.  BemyTbcs  MOCHIMKCHHS 3 IOJIIMIICHHS
aMIHOKHUCJIOTHOTO CKJIaJly POCIMHHUX OUIKIB, PO3POOJISIOTECS HOBI PETYJSTOPU POCTY
pOCIMH, MIKPOOIOJOriuHI 3acO00M 3aXUCTy OCTaHHIX Bl IWIKIAHUKIB Ta XBOPOO,
OakTepianbHi A0OpuBa. OJHUM 13 aKTyaJbHUX MUTaHb OIOTEXHOJIOTII € KepyBaHHS
nporiecaMu azotdikcarlii Ta GOTOCHHTE3Y, 30KpeMa MOXKIIMBICTh BBEJICHHS BIMOBITHUX
T€HIB y T€HOM KYJbTYPHHUX POCIHH.

Ha cyuacHoMy ertami po3BUTKY Il 1HTEHCH]iKaIlli cenekiii edeKTUBHUM €
BUKOPUCTAHHSA TaKMX OlO0TEXHOJOTIYHUX METOIB: KYJIbTypa 130JIbOBAHUX TKAaHUH,
KIITAH Ta OpPraHiB POCIWH, KJIITHHHA CEJEKIls Ta TeHHa imkeHepis. BoHu maroTh
MOJKJTUBICT 32 KOPOTKHUU TEPMIH CTBOPUTH Ta PO3MHOXUTH IIHHUA BUXITHUM
BHCOKOMIPOIYKTUBHHUM maTepia, reTepO3UCHI1 ribpuau Ta copTH
CLITBCHKOTOCTIOAAPCHKUX POCTIHH.

OCHOBHI HANIPSIMHU PO3BUTKY 0I0TEXHOJIOT I B POCTMHHUIITBI

1) MIIBUIIEHHS BMICTY Ol7Ka 1 HE3aMIHHUX AaMIHOKHUCJIOT Yy MPOIYKILi
CUTBCBKOTOCTIOAAPCHKUX POCIIMH, IO JOCATAETHCS CTBOPEHHSM TaK 3BaHUX 2eHEMUUHO
Moougpikosanux opeanizmie (I'MO), nacammnepen mpanczeHHux pocivuH. BoHu
Ha0yBalOTh TOCIOJAPCHKO-IIIHHUX O3HAaK, BHACIIJOK IEPEHECEHHsI TEHIB, SKI iX
3YMOBIIIOIOTh, 30Kpema Bl Oaktepiil. IIpiopuTeTHMM BHU3HAHO BUBEICHHS
a30T(IKCYIOUHMX COPTIB 3€PHOBUX KYJIbTYD;



2) OTpUMaHHs  OakTepiaibHUX  J00puB  (a30TdikCyrounx  OakTepiil),
O10TIECTHITHIIB;

3) CTBOPEHHS COPTIB 1 T1OpHUAIB KYJIbTYPHUX POCIHH, CTIMKHX 10 XBOpPOO,
K1 THUKIB.

Tak, y CIIA BUpOIIyIOTh POCIMHU TOMATIB, KapTOIUl, OABOBHHKY, 110 HaOyIu
CTIMKOCTI J0 KOMax; POCIMHU TOMAaTiB, KapTOIUI, CTIMKI 0 MATOT€HHUX BipYCIB.
OTpuMaHO COPTH POCIHH, CTIMKUX J0 repOiuIiB CYLIBHOI JIii, III0 3HAYHO IMOJIETIIIYE
00poTHOYy 3 Oyp’sHAMU 1 3JICHIEBIIIOE TEXHOJOTIK0 BUPOIINYBAHHS, OCKIJIBKH 3HUKAE
noTpeda y 3aCTOCYyBaHHI CEJICKTUBHUX IepOIIn/IiB.

YinpHe Miciie y 010TeXHOJIOTIYHUX AOCIIKEHHIX MOCUTN Koproparlii ~Jrormon”,
”Hosaptic”, "MoncanTo”, ”Pon-Ilynenk”, ”Kapcin™.

I'eHeTH4Ha iH:KeHePis BIKpUBAE NEpe CENEKIIE€I0 POCIUH HOBI IEPCIEKTUBH,
30KpeMa MOXJIUBICTh TIEPEHECEHHS] B HUX TEHIB BiJl OakTepiil, rpubiB, €K30TUUYHUX
POCJIMH 1 HaBITh JIOJUHU Ta TBApUHU. PeBOMOUIITHMM 3BepIIEHHAM y IreHeTHYHIH
TpaHcdopmanii pocJaMH CTaao BUSABICHHS NPUPOJTHOTO BEKTOPY — arpodakTepii 1uis
MEPEHOCY TE€HIB Ta PO3poOKa METOAYy MIKpoOOMOap/lyBaHHS POCIMHHUX 00’ €KTIB
MIKpOYaCTUHKaMH METAJIIB 3 MONEPEAHBO HaHeceHOo uyxepianoro JJHK. Tpu BuaatHi
JOCSITHEHHST  (P1310JI0T1i  POCIAMH CTBOPWJIM OCHOBY [UISl 1HTErpaiii TeXHOJOTI
pexomOinantHux JIHK B reHHo-iHkeHepHy Oiorex- HoJorito pociivH. Ilo-mepuue,
BIIKpUTTA (ITOTOPMOHIB, $IKI PEryjiol0Th PICT 1 po3BuToK pociuH. Ilo-apyre,
po3po0Ka METOJiB KyJbTUBYBAHHS KJIITHH 1 TKAHWH POCIMH IN VItro (I MeTomu naim
MOYKJIMBICTh BUPOIIYBaTH KJIITUHU, TKAHWHU 1 U1 POCIMHU B CTEPUJIBHUX YMOBAaX Ta
MIPOBOJIUTH iX CEJIEKI[II0 Ha CeJIeKTUBHHX cepenoBuiax). [lo-Tpere, BCTaHOBICHHS
(dbeHoMEeHy TOTHIOTEHTHOCTI COMAaTUYHUX POCITMHHUX KIIITUH, SKUH BIAKPHUB MUISX 10
pereHepartii 3 HUX MUIMX POCITHH.

Ha choromHimHii A€Hb T€HETHYHA IHXEHEpisl CLIbCHbKOIOCHOJAPChKUX POCIHH
PO3BUBAETHCS MEPEBAKHO B PYCIIl KIIACUYHOI CENEKIIil.

[Ipu posrmsami mpoOiIeMH MOKIMBOTO BIUVIMBY TPAHCT€HHHUX POCJIAMH Ha
0TOUYYI0UE CepeoBHIIe 0OTOBOPIOIOTHCS B OCHOBHOMY TaKl OCHOBHI aCTIEKTH:

e  CKOHCTpYyHOBaHI T€HU OyayTh NepeiaHi 3 MIIKOM OJIM3bKO- POJUHHUM JTUKUM
BHUJIaM, 1 iXHE TiOpUJIHE TOTOMCTBO HaOyje BJIACTMBOCTI MIJABUILEHOI HACIHHEBOI
MIPOYKTUBHOCTI Ta 31aTHICTh KOHKYPYBATH 3 THIIMMH POCIIMHAMH;

e  TPAHCTE€HHI CUTLCHKOTOCTIOAPCHKI POCIMHH CTAaHYTh Oyp’sTHA- MU 1 BUTICHSITh
POCIIMHU, K1 POCTYTh MO,

e  TPaAHCTEHHI POCIIMHU CTaHYTh MPSMOIO 3arPO30F0 JIJIS JIFOJMHU, JOMAIITHIX Ta
JTUKUX TBApUH (HAMPUKIIA]T Yepe3 IXHI0 TOKCUYHOCTI a00 aJIepreHHICTh).

[Ile oHUM BaKJIMBHUM aCIEKTOM € OTPUMAHHS TPAHCTEHHHMX POCJIMH 3 KPalioio
31ATHICTIO BHKOPUCTOBYBATH MiHepajbHi PEeYOBMHM, 110, KPIM TOCHJICHHS iX
pocty, Oy/ie MepenKoKaTh 3MUBY TaKUX CIIOYK Y TPYHTOBI BOJIY Ta MOTPATUISTHHIO B
JDKepena BOIOTIOCTauyaHHs..

bioTexHomOTis — BaXKJIMBUHM, ajleé HE €IUHUN E€JIEMEHT HAayKOBO- TEXHIYHOTO



nporpecy B arpapHOMYy CEKTOpi, TOMY HEOOXITHUI KOMIUIEKCHMM MiAX1J A0 I[bOTO
MUTaHHS 3 YpaxXyBaHHAM aJIbTEPHATUBHUX TEXHOJOTIH. OJHUM 3 TaKMX HaNpSIMKIB
PO3BUTKY € OpraHiyHe 3eMJIepoOCTBO.

PoatodicTe IpyHTY CTBOPIOE “Jcu6a peuoeuHna”, AKa CKIATAETbCS 3 MUIbAPIIB
I'PYHTOBHUX OaKkTepiil, MIKpOCKOIMYHHUX I'PHOKIB, XpOOaKiB Ta IHIITUX KUBUX OPTraHi3MiB.
[TepepoOroroun OpraHiuHi POCIWHHI 3QJIMIIKK Ta MIHEpaJIbHI PEUYOBHHH, OakTepii
3a0€311euyI0Th XapuyBaHHs Xp0o0aKiB, sIKi ICTOTHO MOJIIIITYIOTh CTPYKTYPY 1 pOJIIOYICTh
TPYHTY.

CyTb pooiwouocmi rpynmie mionsirae y “roJliBii 0akTepii Ta 1HIIMX KUBUX 1CTOT,
K1 )KUBYTh Yy I'pyHTI. HeoOX1AHO HaroayBaTu cro4atky MikpoOiB i XpoOakiB, a BOHH,
y CBOIO 4epry, HaroaywoTh pociuHH. Hi miHepamu, aHi opraHika, cami mo co0i He
NEPEXOoIATh y 3aCBOIOBaHy GopMy. {10 GyHKIII0O BUKOHYIOTH MEUIKAHIII IPYHTIB, TIPO
AKUX 1 HEOOX1JTHO MIKJIYBATHUC y Mepiny 4epry. Taka MocTaHOBKA MUTAaHHA B POOIeMi
IPYHTIB BUMarae BiJl arpOHOMIB 3MIHHM TPAJUIIIITHOTO MHCJIEHHS, BIJIMOBH BiJ TJIMOOKOI
BIJIBAJIbHOI OpaHKHW. |HTEHCHBHa XiMi3allis MOJIB 3HUINWIA MIKpOQIOpYy 1 TBapUH
I'PYHTOBOTO CITIBTOBAPUCTBA, SIKI € OCHOBHUMU BIJITBOPIOBAYAMU POIIOYOCTI IPYHTY.

[pyHTH, y AKUX TIEPEBAXKAIOTH aHAO0I0TUYHI YK PEreHePaTUBHI MiKpOOPraHi3MHu, €
BUHSTKOBO POAIOYMMHU. PocCinMHM, fKI BHUpPOCIM Ha TaKUX TIPYHTAaX, MPEKPacHO
PO3BHUBAIOTHCS, BOHU 3JI0POBI, CTIMKI JO XBOPOO 1 MIKIAHUKIB. Taki IpyHTH 0€3 yCIKUX
XIMIKaTIB, MECTUIMAIB 1 IITYYHUX JOOPHB JEMOHCTPYIOTh TMOCTiiiHE 301IbIICHHS
poaroyoCTi. SIKIO X y TIPyHTI TNEPEBAXKAIOTh JCreHEpaTUBHI YU MATOTEHHI
MIKpOOPTaHI3MH, PO3BUTOK pOCIUH OClHa0JIeHU, BOHH HE CTIWKI J10 PI3HUX
3aXBOPIOBAHb Ta WIKIJHUKIB 1 BUMAararmTh JAOIMIHTY Yy BUIJIAAl IITY4YHUX TOOPHUB 1
nectuuuaiB. Haxanb, Takuil JerpajoBaHuii, BUCHAaXXEHUM CTaH IPYHTIB Mae
TEHJEHLII0 J0 PO3IIMPEHHS HaBITh y KpaiHaX 3BUCOKMMPIBHEM arpOTEXHOJIOTIH.

InTeHcMBHA XiMi3alis MOJIB, 3aCTOCYBAaHHA NECTUUUIIB 1 WITYYHUX TOOPUB,
pa3oM 3 BaXXKUM CLIBCHKOTOCIIOJAPCHKUM YCTaTKYBaHHSM, 3HHUIIYIOTh MIKpO(IOPY
1pyHTy. [IpakTuka mokasana, M0 TMOJIMIIATH MOKUBHUN PEKUM TIPYHTIB, MOJOJATH
IIKITHUKIB 1 XBOPOOM CUIBCHKOTOCIIOAAPCHKUX KYJIBTYp MAacOBHUM 3aCTOCYBaHHSIM
XIMIYHUX 3ac001B HE BJIA€ThCA. B IpUpoOAHKX, 3I0POBUX arpolieH03aXpOCIIMHA )KUBE B
OTOYEHHI KOPUCHHX MIKPOOPTaHi3MiB, 1 JHII€ BOHM  3JaTHI  BIATBOPIOBATH
MPUPOJHE CEPEOBUIIE, MIATPUMYBATH NOTPIOHUN 1711 KOMGMOPTHOrO 1CHYBaHHS
KUBHUX 1CTOT OallaHC MOXWUBHUX PEYOBMH, a BIATAK — MaKCHUMAJLHO PEai30BYBaTH
MOTEHIIANl YPOXKalHOCTI.

KpiM ekoJIOriYHMX YHHHHUKIB MAaIOTh BIUIMB 1 CYyTO €KOHOMIYHI: BUPOOHUIITBO 1
BHeceHHs n100puB Ta 33P nmotpedye 3HaUHUX eHepro3aTpar. Y po3BUHYTHX KpaiHax Ha
BUPOOHUIITBO a30THUX TIOOPUB BUTPAYAIOTh Mai>ke TPETUHY €HEPTi, SIKa CTIOKUBAETHCS
B CIbCbKOMY TocnofapcTBi. He MeHIy npo0yieMy cTaHOBUTD 1 1€(DILIUT CUPOBUHHM IS
BUPOOHUIITBA (OCPOPHUX TOOPUB, 1110 OOYMOBIIIOE TXHIO BUCOKY BapTiCTh.

4. EM — TexH0J10rii B arpOHOMIl.
EM-texHoJiorii — 11¢ BUKOPUCTaHHS KOPHCHUX MIKPOOpPraHi3MiB Ta
MIKpOO10JIOTTYHUX JOOPUB.




VY pokaiiHICTh POCIIMH 3aJIeKUTh Bl pOAIOUOCTI IPYHTY, B CBOIO YEPTy POAIOYICTD
IPYHTY CTBOPIOE ~JHCUBA peuoGUHA’, [KA CKIAJAETbCS 3 MUIBSPIIB IPYHTOBUX
OakTepii, MIKPOCKOINIYHMX TpuOiB, XpoOakiB Ta IHIIUX >KUBUX OPTraHi3MIiB.
[Tepepobirorour opraHiuyHi POCIWHHI 3aJMINKKA Ta MiHEpaJIbHI PEUYOBUHH, OaKTepii
3a0€3MeuyloTh XapuyyBaHHS XpoOakiB, SIKI 1CTOTHO IMOJIMIIYIOTh CTPYKTYpY 1
POMIIOYICTh IPYHTY.

[HTeHCHBHA XiMi3allis OB 3HUIIMIIA MIKpOhIopy 1 (payHy IpyHTOBHX OpraHi3MiB
— OCHOBHHUX BUPOOHHKIB pO/II0u0CTi IpyHTY. KpiMm TOro, uepe3 npuBUKaHHS IIKITHUKIB
710 TIECTUIUIIB €()EeKTUBHICTD 1X 3aCTOCYBAaHHS CTIMKO 3HIKYETHCS, IO MOTPEOyeE It
JOCSITHEHHST 0a)KaHOTO Pe3yJbTaTy IMOCTIMHOTO 30LIBIIEHHS iX KiTbKOCTI. Tak, Ha
Ykpaini 3a0pyaaerss 1pyHTiB Ha 6epesenb 2001 p. ctanoBwmna Bix 3,5 10 16,9 ToH Ha
TeKTap.

Camoperymsuisa B arpoleH03ax BiI0YBA€EThCS HE TaK AKTUBHO, SIK B MIPUPOJTHUX
Oiomeno3ax. [{e mpu3BOUTH 10 HAPOCTAHHS HETATUBHUX KOMIIOHEHTIB — YHCEIBHOCTI
IIKITHUAKIB, YPaKCHHS POCJIHMH XBOpoOamu, 30UIbIIEHHS KUIBKOCTI 3a0yp’sIHIOBaUiB.
OpHouacHo ¥ne 3a0yp’siHEHHsI, MOPYIICHHS MIKpodJIopu IPYyHTY, a 3aCTOCYBaHHS
XIMIYHHX 3aC001B TOTIIMOJIIOE 1IeH MpoIiec.

[le onmHy cepilo3Hy €KOJIOTiYHY HpoOJeMy CTBOPUJIO BHECEHHS B IPYHT
MIHEpaJIbHUX JOOPHUB, 1110 TAKOXK MPHU3BEIIO J0 30UIBIIEHHS BTPATH TYMYCY I'PYHTaMHU.
JIitouu sIK JIOMIHT, TaKi J0OpYBa BIDKUMAIOTh 13 IPYHTY OCTaHHI COKH.

Jlist Toro, mo0 BUCHa)KEHUW I'PYHT MIT JaBaTH JOCTaTHIA ypoxkail, HEOOX1IHO
BHOCHUTH B HHOTO J0OpHBa, 30aaHCOBaHI Xxo4a 0 3a Makpo- 1 MiKpOeJIEeMEHTaMHu, 1110
3MIACHUTH MPAKTUIHO HEMOXKJIMBO Yepe3 BUCOKY BapTICTh.

OnxuM 13 HAWOLIBII MI€BUX INUISAXIB BUXOIY 3 KPU30BOI CUTYaIlli € MIBUIKE 1
MacoBe  BOpoBajkeHHs  EM-texnosorii, abo  TexHonorii  EdexkTuBHHX
MikpoopraHi3mis.

3araabHa xapakrepuctuka EM-texunoJorii. EM-TexHonoris (3acTrocyBaHHs
EdexruBanx MikpoopraHi3miB [i1s1 CTiMiKOro cuM0103y 13 POCIMHAMHU, SIKUM CIIPHSIE
3a0€3MEUYCHHIO 1X JKUBJICHHSM 1 MPUJYIICHHIO TMATOT€HHOT MIKpo(hIopu) — OIUH 13
caMUX TIEPCIEKTUBHUX HAMPSAMKIB PO3BUTKY arpapHoro BupoOHuiTBa XXI cT.
3acHoBHUKOM EM-TexHOOTI1 € simoHCchKHii mpodecop, mikpoobiosor Tepyo Xira. Y 1988
poIIi 11el yueHu# 3yMiB CTBOPUTH HAJICKJIATHUN KOMIUIEKC 13 KOPUCHUX OaKTEpiil, IKHit
Ha3BaB edekTUBHUMHU Mikpoopranizmamu (EM); BimmoBigHo 1 Ha3zBa — «EM-
TexHoJyoris». Hum Oynu BifiOpani 86 TrOJOBHUX, IO JIIJAUPYBAIH pEereHEpPaTUBHUX
HITaMiB, sIKI BAKOHYBAJIM YBECh CIEKTP (PYHKIIN 3 )KUBJICHHS POCIIUH, IXHBOTO 3aXUCTY
B1J1 XBOPOO Ta 03/I0POBJICHHS IPYHTOBOTO CEPEIOBUIIIA.

EM — TexHoo0r1i He 3aMiHAIOTh TPAAUIIINHI CIIILCHKOTOCIIOAAPCHKI TEXHOJIOT ],
aJie MOKyTb 3HAYHO MMIJBUIIUTH IXHIO €PEKTUBHICTb. Y TIM, Ha IyMKY ACSKUX YYEHUX,
30KpeMa i yKpaiHChKHUX, Takl mpenapatyu OyayTh Hacnpasal €(eKTUBHUMU 32 YMOBH,
SIKII0 KOMITJIEKC MiKpOOPTaHi3MiB BUJIICHO 13 MPUPOIHOTO CEPEIOBHIIIA.

31 ctBopennsiMm EM - npenapaty Oyia cTBopeHa HOBa TEXHOJIOT1sI 3eMJIepoOCTBa
— EM - TexHoJ10ri4, 1 3 ii MOsSBOIO MOYaacsi HOBa €pa €KOJIOTTYHOTO 3eMJIEPOOCTRA.



BunuknyBmu B Snonii, EM-TexHomOris BU3HaHA CHOTOJHI BCIM CBITOBUM
TOBApUCTBOM, BOHA ICTOTHO BIPOBAKYETHCS B OCTAaHHE JECATUIITTA SIK YacTHUHA
HaI[IOHAJILHOT MOJIITUKU B 0ararbox KpaiHax cBiTy, a ocobynuBo: B Anonii, Kopei, CILA,
Kanani, I'epmanii, [Toasin, ABctpanii, Aurmii Ta iH. ChOTO/IHI ITiJ] OpraHigyHe ClIbChKe
rocroAapcTBO BUKOPUCTOBYIOTHCS BEJIMKI IO 3eMelb: B €Bpori — 5,1 MiIH. ra.

Jlo opranizamiii, sKi aKTUBHO TMpOMNAaryiOTh BIPOBA/PKEHHS OPraHIYHOTO
3emiiepoOCTBa, MOKHa BigHecTu: kommaHito ~Opranik Cepsicuz” 3 HimeuunHuy,
Mixnaponny mnpomoBosibdy opranizanito (FAO), €sponeiicbky komicito (EU),
Mixnaponny ®expepariiro OpraHigHOTO CilbChKOTrOC- momapchkoro pyxy (IFOAM),
biodax, B Ykpaini “®enepaliisi OpraHiyHOro pyxy YKpaiHu~ a Takox 0araTo 1HIIUX
oprasizaiii.

VY Hamniif kpaiHi miIoia 3emMelp MiJi OpraHiYHUM BHPOOHULITBOM cTaHOBUTH 0,4-
0,6%. VkpaiHa Mae BeNMKHNA TOTEHIIad s BUPOOHUIITBA  OPTaHIYHOI
CUTBCHKOTOCTIONAPCHKOT MPOAYKINi, ii peamizaiii Ha €KCHOPT 1 JJisi BHYTPIIIHBOTO
CIO)KHMBaHHSA. SIK BiJJOMO, OJIHIEI0 3 OCHOBHHMX MPOOJieM YKpaiHCBKUX €KO-(hepMepiB €
30yT. HaBpsizt um 3HaliieThCs OaraTo 0X04rX IIATUTH TOPOKUE 3a MPOIYKIIIIO, SIKa X0
1 4KCTa, aje Ha CMaK 1 KOJIip — Taka cama, K Ha 0azapi.

[3 3pocTaHHSIM CIOXXKMBYOTO IONUTY Ha OpPraHiuHy MPOAYKLIIO, OpraHidyHe
arpoBUPOOHULITBO MPOINOHYE albTEPHATHBHI CTpaTerii s PO3BUTKY CUIBCHKOI
MICHEBOCTI, 30UIbIIYIOYM TaKUM YHWHOM €KOHOMIYHE, COIlaJIbHE 1 €KOJIOTIYHE
IPOIBITAHHSI.

doTocuHTe3y04i OaKTepii — CHHTE3YIOTh KOPHCHI pPEYOBUHH, IO
BUKOPHUCTOBYIOTH COHSTYHE CBITJIO Ta TEILJIO IPYHTY, CHHTE€30BaH1 pEYOBUHU MICTATH Yy CO01
aMIHOKHCIIOTH, O10JIOTTYHO AKTUBHI PEUOBUHHU Ta I[YKPH CIPHUSIOTH PO3BUTKY 1 POCTY
pPOCTIHH.

MoJiouHokucai OakTepii BUPOOJSIOTH MOJIOUHY KHUCJIOTY 3 OpraHiYHHX
PEYOBHH, YTBOPEHUX (OTOCHHTE3YIOUMMH OaKTepisiMH Ta JpiLKIKaMud. MosodHa
KHUCIIOTa € CWJIBHUM CTEPUIII3aTOPOM, KU MPUIYIIYE MIKIJITMBI MIKPOOPTaHi3MH Ta
MPUCKOPIOE  PO3KIAJaHHS  OpraHiyHoi pedyoBHHH. MoJouHOokHCHl — OakTepii
PO3KJIAAIOTh JIITHIHA Ta IIENION03Y, (PEpMEHTYIOTH III PEYOBHHH, NPUIYIIYIOThH
Fusarium ta Hemartou.

A3oT@dikcyroui 6akTepii MOTIMHAIOTH ATMOC(EPHUI a30T 1 3aKPITLIFOIOTH HOTO Y
BUTJISAJII @30THUX 3’€JIHaHb, 30LIBIITYIOTh HOTO 3amac y IpyHTI.

JpisKaAki CUHTE3YI0Th 01010TYHO aKTUBHI PEUOBUHU 3 aMIHOKHUCIIOT 1 ITyKPIB, SIK1
MPOJIYKYIOThCSI (POTOCHHTE3YIOUMMH OakTepisiMu Ta KOpiHHSIM pocivH. Cekperrii
JIPIKIKIB — KOPUCHI CyOCTpaTH JIJIsi MOJIOYHOKHUCIIUX OaKTepiil 1 aKTHHOMILIETIB.

AKTHHOMIlIETH BUPOOJSIOTh AHTHUOIOTMYHI PEUYOBUHM — AaHTUOIOTUKH, SKI
NPUAYIIYIOTh PICT IIKIJJTMBUX TPUOIB 1 0aKTEpIH.

®epmenTyroui rpudu poxy Aspergillus i Penicillium mBunko poskiagaroth
OpraHiYHi peYOBUHH, BUPOOJISIOTH ETHIIOBUH CIIUPT, CKIIaAH1 edipu i aHTnO10THKH. BOoHN
3a00IraroTh 3apaKEHHIO IPYHTY WIKIUTMBUMH KOMaxaMu Ta JIHYMHKaMHU.

B ocranne pecsatunitrs EM - TexHONOTIS Ay)Ke aKTHBHO BIIPOBAIKYETHCS Y



CBITI, 11 BAKOPUCTAHHS CTAJI0O YACTHHOIO HAI[IOHAIBHOI TOJITUKY 0araTbOX JEPIKaB - Bi
cmabopo3BrUHEHUX, TakuX sk Tainanm, no CILLIA, Smonii, kpain €C.

Ha m’stuii pik 3acrocyBanHs EM - TexHOJIOT1H peHTaOCIbHICTh MOXKE CATHYTH
JBOXCOT BiACOTKIB. HaifOinpm edeKkTHBHUM B Iili TeXHOJOTii € BHeceHHI EM -
npernaparty B Iepio/ CEpIIeHb-BEPECEHD JI0 MOCIBIB O3UMHUX KYJBTYP.

EM-npenapatu. Ha ocHoBi konueHtpaty EM-1 BupoOIsStOTBCS HACTYIMHI
MOX1H1 TPOJTYKTH:

EM-npenapartu pilMHHOr0 THILY:

- EM-A — ocHOBHHui1 nipenapaT 6araToliiboBOro BUKOPUCTAHHS,

- EM-5 - 3aci6 60poTs0u 31 HIKITHIKAMHU Ta XBOPOOAMH POCIIHH;

- EM-¢depmenToBannii pocnuHHMM ekcTpakT (mani EM-excTpakT) — pisHOBHT
PIIMHHOTO MIpenapary, sl BATOTOBIIEHHS SIKOTO BUKOPUCTOBYETHCS CBIXKa MOJIpiOHEHA
pociinHHa Maca (Oyp’siHU, JIyTOB1 TpaBH, TOIIIO).

- EM-npoaykrtu tTBEpa0ha3HOro TUILY:

- EM-060kam — (pepmMeHTOBaHI 3€pHO Ta 36pHOBI BUCIBKU;

- EM-komrmocT — pepMeHTOBaH1 OpraHivH1 PEIUTKH;

- EM-kepamiunuii HOPOIIIOK.

EM - npenapatu BUKOPHUCTOBYIOThCH: 1) y IOJBOBHX YMOBaXx: Juisi 00poOKH
IPYHTY, IOCIBHOTO MaTepiary Ta BEreTATHBHOI MACH POCIIUH; 2) Y 3aKpUTOMY TPYHTI: JIJIst
NPUTOTYBaHHS IPYHTOCYMilIel, OOpPOOKH TIpPYyHTY TEIUIMLb, OOpPOOKH IOCIBHOTO
marepiaiy, BUPOLYBaHHS po3cau, 0OpOOKU POCIHH.

3acrocyBanns npenapary EM-1:

- 3a0e3neuye MpUPOAHY BOIO- 1 MOBITPONPOHUKHICTH POAOYOrO Iapy IPYHTY 10
riononau 60-80 cm;

- B JIeKUJIbKa pa3iB MPUILIBUAIIYE MPOILIECH T'yMYCOYTBOPEHHS (3a TpU POKHU
3actocyBaHHa EM-mipenapaTy TOBIIa TyMYyCOBMICTHOTO HIapy 30UTBIIY€ETHCS B 2-3 pasy,
a oprasika neperBoproeThcsi B EM-kommocT yxe 3a 2-3 nemini!);

- WABUIIyE TemmepaTypy IpyHTty Ha 2-5 °C, 1o mOpHCKOpPIOE
KOpPEHEYTBOPEHHSI, CXOXICTh, IBITIHHS 1 IUIOJOHOIICHHS (03pIBaHHS MPOIYKIIii
BiI0OyBa€eThes panimie Ha 10-15 aHiB);

- CHIpusi€ MiABHUILIEHHIO YPOXKAHHOCTI (OBOYEBHX KYJIbTYp B 2-5 pa3iB, 3epHOBUX
1 kopmoBux — Ha 10-50%. V KBITKOBUX KyJIbTyp 3HAYHO 3011b- HIYETHCSA KUTBKICTH
KBITKOHOCIB 1 pO3MIipH KBITOK).

- MOKpallye CMaKOBI1 Ta SIKICHI MMOKa3HUKHU TUIOJIB (3011bIIIy€ BMICT BITaMIHIB,
KapoOTHUHY, KpoxMmajto, Oulka 1 T. J.; MOpPKBa 3a JIKYBAIbHUMH IMOKa3HUKAMHU
HaOIMKAETHCS JI0 )KEHBIIICHIO );

- MPUCKOPIOE KOPEHEYTBOPEHHHSI i pICT MaroHiB;

- CHpUsi€ 3HMKEHHIO BMICTY HITPaTIB y OBoYax 1 ppykTax y 4-5 pasis;

- 3HAYHO MIJABHUIIYE CTIAKICTb POCIHMH JI0 XBOPOO 1 MIKITHUKIB, a TaKOX O
HECTIPUSTIIMBUX MPUPOAHUX (HAKTOPIB, 30KpeEMa, OCYXH 1 MPUMOPO3KIB (3aXBOPIOBAHHS



IpUOKOBUMH 1 OaKTepiaIbHUMU XBopoOamu 3HIKYeThest Ha 50-60%.);

- Jla€ MOXKJIUBICTh BUPOIIYBAaTH OJHY 1 Ty caMy KyJbTYpy Ha OJHOMY MicIil
JEKITbKa CE30HIB miaps 0e3 3MiHU IPYHTY (0COOJIMBO 1€ aKTyaJIbHO NIl TETUTMYHUX
roCroAapcTB);

- CIpusie HEUTpamizamii CoNield BaXKMX METATIB 10 O€3MEYHOTO IS JIFOIWHH
CTaHy;

- J0roMarae BUPOIyBaTH 37I0POBY, EKOJIOTIYHO YHCTY CLIILCHKOTOC- TOJAPChKY
IPOAYKIIIIO 1 KBITH 3 OLIBII TPUBAIMMHU CTPOKAMU 30epiraHHs (3pi3aHi po3u MPOTATOM
HEJI1I1 30epiraloTh CBIXKUM BUTIIS, a KAPTOILIS MOXe 30epiraTucs pokamu!);

- JIa€ MO>KJIBICTh OTPUMYBATH KOHKYPEHTO3/IaTHY MPOIYKIIIIO 3 O1IbII BUCOKUMU
CTIOKUBYUMH SIKOCTSIMH 1 I[IHOIO (BapTICTh MPOAYKIIii, BUPOIIEHOT 13 3aCTOCYBaHHSIM
EM-texHomorii, 3a KOpAOHOM B JECATKH pa3iB IMEPEBHUIIYE BapTICTh MPOAYKIIIi,
BUPOIIECHOI TPAJAUIIITHUM arpoXiMidHUM CIIOCOOOM);

- BHJAJISIE HEIPUEMHI 3allaxy MpU pO3KJIaJaHHI OPraHikh y BUTPiOHUX sIMax, a
TaKOX y IPUMIIIEHHSX JIJIs1 TBAPUH 1 BIICTIMHUKAX.

IIporunoka3anHss Ta OO0MeKeHHSI [0 BHKOPHUCTAHHSl. 3MILIYBaHHS Ta
oJHOuacHe BUKOpUCTaHHS EM — mpenapaTiB 13 NECTHIMIAMU HE JIOIMYCKA€THCA.
[ToBTOpHMII O00pPOOITOK BXKE NPOTPYEHOIO MECTUIUAAMU IOCIBHOTO Marepiaily
3a0oponsieTbed. Bukopucrannas EM - mpenmapaTiB 1 NECTULUAIB MOBUHHO OyTH
po3meskoBaHo y yaci Ha 7-10 1110, ane He meHie 4-5 ni0.

He moxna BHOcuTH EM-60kami (EM-koMIocT) y NpUCTBOJIOBY 30HY Ta
OJIHOYACHO BHKOPHUCTOBYBAaTM 3 BHUCOKMMH HOpPMaMu XIMIYHUX JI0OpUB Ta
XJIOPYMICHUMU PEYOBUHAMHU.

He moxHa 00pobisiaTu campkanill ado pozcany EM — npenapaTtamu paHiill, HIX
yepe3 3-14 ni6 micns Bucanku y rpyHT. EM M0OXyTh, 1 4epe3 HasBHICTb MOIIKOKEHb
KOPEHEBO1 CUCTEMU, BU3HATH POCIUHY SIK 00’ €KT JIJIsl XapuyBaHHs i (pepMEHTYBATH ii.

Buxopucranns EM-npenapartiB Ha coi. BniTky abo BoceHu 3pa3y micis
30MpaHHsl NONEpPEHUKA, 1€ BUKOPUCTOBYETHCS MOJAPIOHEHHS POCIMHHHMX PEIITOK,
IPOBOAUTECS 00p00iTOK IpyHTY EM-A B 1031 60- 90 ni/ra. Uepes 7 ni6 BHOCATE EM-
Ookari B KiTbKOCTi 3-5 T/ra. O6pobky EM-npenaparamMu HeoOX11HO MPOBOIUTH JI0 S-
10 >x0oBTHSL.

[TociBuuit Marepian coi 00poOIseETbCs OYIHOOUKOBUMH OaKTEpisIMH (HITPATiH,
pu30oTOpdiH TOIMIO) 3riJHO iX peKoMeHJarii. 3pa3y Micis IOCiBy IIPOBOJISATH
obnpuckyBaHHs IpyHTY EM-A B 1031 40-60 s1/ra.

[Ipu nacransi pa3u 1-5 cpaBxkHix JUCTKIB coi BHOCUThea EM-A B 1031 60 n/ra.
[Tpu Bucoti pocnun 20-30 cM MpoBOIUTHCS MOBTOPHE OONMPUCKYBaHHS NOCiBiB EM-A
no3ot0 40-60 n/ra. 3a motpedu, SIKIIO MPOTHO3YETHCS MOSBA IIKIAHUKIB 1 XBOPOO,
POBOAUTHCS 00poOKa nociBiB EM-5 B 1031 2-3 ni/ra.

Buenumu kommanii «EH3uM-Arpo» 3anpornonoBana TexHogoris MAS tech, sika
TaKOX I'PYHTYETHCSA HAa BUKOPUCTAHHA OAKTEplaIbHUX KOMIIOHEHTIB. MiKpoO10JI0T1yH1
arpapi cuctemui texuosorii (MAS tech) BnpoBaKyrOThCS Ha OCHOBI JOCBIAY KpaiH



€C, [liBnennoi Amepuku, CIIIA ta ABctpauii.

Bonu 6a3yroThcs Ha pO3yMiHHI NPHUPOJHUX MEXAHI3MIB B3aEMOJIII POCIIHHH,
IPYHTY Ta HaBKOJHIIHBOTO CEPENOBHUINA 1 JIO3BOJSIIOTH 3HAYHO 3HHU3UTH PHU3UKH
CydYacHUX TEHJICHIII Ta OTpUMYyBaTH CTaOlIbHI BHUCOKI Yypokali NpH HE3HAYHUX
(hiHAaHCOBUX BUTpATAX.

OCHOBHUMH JIIFOYMMH KOMITIOHEHTAMH JaHOi TEXHOJIOT1l € peTeabHO BiaiOpaHi
KYJbTYpH MIKPOOpPraHi3MiB Ta iX MeTaboJiTH — aHTUOIOTUKH, (ITOrOPMOHH,
dbepMeHTH, BiTaMiHM, aMIHOKHUCIOTH Ta IHIII Ol0JIOTIYHO AaKTHUBHI PEYOBUHU, IO
3a0e3Meuy0Th BUCOKY €(DEKTUBHICTH iX /i1 B 3aXHUCT1 POCIUH BiJ XBOPOO Ta IIKiTHUKIB,
Ta PETYJIIOBaHHI POCTY; 30€pPEKEHHI POIIOYOCTI Ta 610JI0TIYHOT aKTUBHOCTI IPYHTIB.
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