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3a BUKOPUCTAHHS MMYTIB 3 KyNbTYPHUMM NOMM-
USIMU WBKUAKICTL PYXy OPHOTO arperaty mae Gyt
HE MEHILOIO, HiX 2,2 M/c (7,9 kw/rop). IHakue ma-
TUMe MiCLIe HEAOCTATHE OBEpTaHHS OPHOFO Wapy.

3a nNpoBeAEHHS! OpaHKK 3i WBUAKICTIO, MEH-
WOI0 HiX 2,2 M/C, CNif BUKOPUCTOBYBAaTH NAYMM
3 HamiBrBUHTOBMMM MONMUAMU. OAHaK NPU Lbo-
My Taki OpHi 3HapsAAA kpalue obepTatoTe wap
fpyHTY, ane meHwe (iHOAi HeAOCTaTHLO) Horo
noapiGHIOI0TL.

3a yMOBM OpaHK NIUNKOTO fPYHTY AOUINEHO
BMKOPUCTOBYBATY MY 3 NOWIMPEHNUMMU HUH
CMYroBUMM MOnMUSMIA. [OPIBHAHO 3 KyMbTYp-
HAMW NOMUUAMM X TATOBMIA OMIP 3HAYHO MeH-
MR, a 32 06CNYroBYBaHHS MOXE 3aMiHIoBaTMCA
OKPEMO KOXHa 3i CMYT.

TaKox cni NIAKPECITY, Lo OAHiIEr i3 npobreM
3aCTOCYBaHHS CTAHAAPTHUX NNyriB € HasBHICTL
niCrst iX BUKOPUCTaHHS 3riHHUX ifaBo poariHHMX 60-
Po3eH. [ins YCYHEHHS! LibOro HeaoniKy Ha npakTuui
cnip, BUKOPUCTOBYBaTN OBOPOTHI Nyrn.

lllo cTocyeTbCs TepMiHiB BeanocepeaHLoro

NPOSENessS CpaEe. 7D IS SORD HaR0aKaHi-
s € Nimo-ocksEs nepon. B ywosax focTaT-
HBOMD IDONCMENSS: OPEsy. S RPESWNO0, Kpalle
NPOBOOWTH ONpasy MCRs ISwpass:s BPOXal0

My pewTkans. Y npoTHESsosy DaS. TO6TO 33 Bid-
TEPMiHYBaHHS NIONATIY OSSN 52 NS0 OCHHb, Ui
PELUTKA POKNANSTHMYTLCS S 32POBHX YMOBaX
BEPXHBOTO WAPY fPYHTY, 0 € HeGaNaHIM.

3a HasBHOCTI ArPEraTOSaHOrD TPAKTOPa 3 Me-
PEeOHIM HABICHAM MEXaHISMOM AOUINLHO 3a-
CTOCOBYBATH TaKMil ODHIMit AIPETAT 33 CXEMOI0
«push-pull» T06T0 «wToBXAR-TRMHM». FK NO-
Kasanu fpyHTOBHI nocnipxesss [7], NOPIBHAHO
3 TpaAuULiiHAM OPHUM arperaToM BUKOPUCTaH-
HS eHePreTUYHOro 3acoby 3 (poHTanbHUM Ta
33[AHLOHABICHUM MNyraM1 CyNPOBOKYETLCH
36irbLUEHHAM NPOAYKTMBHOCTI npaui (a0 40%)
i 3MEHLIEHHAM NUTOMMX BUTPAT NanbHOrO
A0 20%.

BucHoeku

LUlupoko sldoM/ HuHi y ceimi cucmemu 06-
POBIMKy rpyHmy, ki HOMPEBYIOMe YMOuHeHHs
Ce0IX 8U3HaYeHb, MOXymb Bymu peanizosaHi
mpeomMa criocobamu: nonuuesum, Genonuye-
8UM i KOMGIHOBaHUM.

OO0HUM i3 8ax/IUBUX NpulioMie MOMUUEE0O20
criocoby obpobimky rpyHmy € oparKa, 30ilicHio-
eamu sIKy cnid He Wopoky, a nuwe modj, Konu

CLHERRTT S R

KoegiyieHm K cmpyKmypHOCMI 8epXHb020
wapy (8—10 cm) rpyHmy Gyde merwum Hix 0,76.
06086513K08010 YMOBOIO NIPOBEOBHHS OPaHKU
€ 3acmocyeaHHs NepednyHuKie a6o 8UKOPUC-
martst O80SPYCHUX rrTyeis. TinbKu y uboMy pasi
80Ha gucmynae 00HUM i3 3ac06ie 8i0HO8NEHHS
CMpyKmypu rpyHmy sik 00HO20 i3 HalieaxJusi-
LWUX YUHHUKI8 36epexeHHs [io2o podioyocmi.
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YK 631.51 CYYACHI NMPOBJIEMW OPAHKU
©2016 sIK OCOBJINBOI0 NPUAOMY

B.B. Adawmuyi, OBPOBITKY IPYHTY*

”aﬂ;l%%u e Mera. Ha ocHosi ornsigy piaHux cucrem _ggpodir«y

Hauionanvnuil naykosui yenmp
«lucmumym mexanizauii ma
erekmpugirayii cirbcbkozo

06rpYHTOBaHOI0, €(pEKTUBHOIO BUKOPUCTAHHS
B Cy4acCHUX yMOBax BEAEHHsI BUCOKOTEXHONONYHOro
CinbCbKOro rocrnoAapcTsa Ta BUSHAYNTH B HUX

2ocnodapemea» micue i ponb opanku. Metopu. Bukopucraro
MeToANYHI NifXoAN aHaNITUIHOTO BOCIIAKEHHS,

B.M. E YA2aKos, 3acHoBaHi Ha ornsiai, NoPIBHAHHI i aHanizi OCHOBHMX

axademix HAAH, arpogisnyHuX Ta MexaHiyHuX criocoGis i npuiomis

doxmop mexniunux Hayx BIANBY HA I'PYHT, IKi BUKOPUCTOBYIOTLCS B rany3i
IPYHTO3HABCTBA Ta MexXaHisauii CiibcbKoro

C.I1. Tan HUK, rocriogapctea. Pesynsrati. Po3rsisiHyTo cyyacHi

w1eH~-Kopecnondenm
HAAH, doxmop ciascoko-

BU3HAYEHHS! TAKUX MOHATB, SIK CUCTEMA, NPUIOMY
i cnoco6u 06po6iTky rpyHTy. IMiAKPecneHo BUHSTKOBY

20cnodapcvKux Hayk POsIb OpakHKu y NPOLeci BIAHOBNEHHS CTPYKTYPM IDYHTY
Hauionaavhuil K OAHOIO 3 HANBAXNNBILLNX YNHHUKIE 36ePeXeHHs
yHigepcumem biopecypcie #ioro poatoyocTi. 3anpornoHoBaHO yMOBY, 3a sKOT

i npupoOoKopUCMY6aHHs BOUiNILHO NPOBOANTY NMOSIMLEBMIT 0GPOBITOK rPYHTY.
Yipainu BucHoBKW. Bigomi HuHi cucTemu o6pobiTKy rpyHTy,

AIKi NOTPEBYIOTL YTOYHEHHS CBOIX BUSHAYEHb, MOXYTb
Gytv peanizosani 3-ma cnoco6amm: NOANLEBUM,
6esnommuyesum i komGiHoBaHuM. OBHUM i3 BaAXIIMBUX
npuiiomis nonnLeBoro cnocoby o6pobiTKy rpyHTy

€ OpaHKa, 3RiACHIOBATH IKY C/lif 3 BUKOPUCTaHHIM
nepeAnayXHUKIB a6o [BOSIPYCHUX MAYriB i HE WOPOKY,
a Togi, Konu koeilieHT CTPYKTYPHOCTI BEPXHbOIO
wapy rpyHTy (8- 10 cm) 6yge meHwnm Hix 0,76.

B.T. Hadukmo,

wien-kopecnondenm HAAH,
Qoxmop mexninnux nayx
Taspiiicokuit depucasruii
azpomexiionoaiuiuil
yHigepcumem

Knroyoei cnoea: rpyHm, cucmema o6po6imky, croci6, npuiiom,
oopaHKa, iy, NepednyXHUK, KoegiuieHm cmpyKmypHocmi.

OCTaHHIM 4acoM y BiTYM3HSIHIA arpapHii
Hayli Habyna nowMpeHHs HoBa knacudika-
uist cuctem 0BpOBITKY FPYHTY, 3aNponoHoBaHa
ONSA WKMPOKOrO BXMUTKY, 3 TakKUMM TX Hassamu:
TpaauUiiiHa, MynbyyBansHa, KoHcepeyBanbHa
Ta no-till [6].

Mpy UBOMY OpaHKy aBTOPU 3a3HaueHoi po-
607K [6] 3apaxoByIOTh 40 TPAAULIHOT CUCTeMM
06pobiTky fpyHTY, sika, MiX iHWKUM, nepeabadae

30iACHEHHS PO3NYLLYBAHHS FPYHTY Ha rMGuHY
20-32 cM i3 NOBHUM 3aropTaHHsSIM POCIUH-
HUX PELUTOK, ane YOMYCh Ha FMUBUHY nuwe
8-12 cm. Kpim Toro, BCi 3anpornoHoBaHi HUMK
cuctemn o06pobiTky FPYHTY YoMych nepeabava-
10Tb | Taky TexHonori4Hy onepatjiio, sk 3arop-
TaHHSA HaCiHHA CinbCLKOrocnoAapChKUX KyrbTyp
Ha 3aaaHy rnnbuHy — To6TO Cisby.

OpHak 30BCiM iHWi Ha3Bn cucTem oGPOGITKY

* CTaTTA Mae AUCKYCIiHWIA XapakTep | APYKYETLCS B NOPs/KY 0BroBOPeHHs.
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fPYHTY BCTaHOBMIOE YnHHMWI ICTY 4691:2006
«3emMnepoBCTBo. TepMiHN Ta BU3HAYEHHS no-
HATbY. Y HbOMY 3a3HAYAETLCS, WO TaKUX CuC-
Tem e nuwe 3: andepeHuiiosana, MiHiMansHa
i fpyHTO3aXMCHa. BrigHo 3i amicTom LUX MOHSTS,
OpaHka Moxe 6yTu, Ha Hally AyMKY, CKMagoBoi0
nMwe AncbepeHLiioBaHoi ccTeMu, sika, ik Ha-
ronowuye craHaapr, «nepeabavae piaHi cnocou
06poBiTKy fpYHTY N oKkpeMi kynbTypuy.

ns noaanktworo aHaniay cnovarky noTpiéHo
BU3HAUUTUCS! 3 AAKVMM KITKOHOBMM MOHSITTSIMM.
Mepenycim Ue cTocyeTses camoro NoHsTTs «cic-
Tema o6poGiTky fpyHTy». 3rigHo 3 YXe 3rafaHum
ACTY 4691:2006, nig Heto PO3YMIlOTb «KOMNNeKc
NPUIAOMIB i cocoBis 0BpobiTky FPYHTY nig Kynb-
TYpPY CiBO3MIHW».

Hani y usoMy cTaHnapTi BuaHaueHo, wo o6-
POGITOK fPYHTY — Lie MexaHiuHa Aist Ha Hboro
POBOUMMM OpraHami FpYHTOOBPOBHMX MaLLIH |
3HapsiAb 3 METOI0 ONTMMIBALYl FPYHTOBMX yMOB 1St
BUPOLLYBaHHS CirlbCbKOrOCTOAAPCEKIX KybTyp. 3
YPaxyBaHHAM LbOro 3aropTaHHs HaCiHHs PidHMX
KyNbTyp Ha 3aaHy MUGMHY BXe € CKNa0BO0 He
©0BpOBiTKy FPYHTY, @ TaKOro TEXHOMOTiYHOrD npo-
uecy, sk cisba. A TOMy BU3HAYEHHS),” BUKNafeHi
B pobori [6], 3 nornsiay 3akoHHoCTi Ta enemeHTap-
HOI 11orikn, He 30BCIM BIANOBIAAIOTL TUM, SiKi Xapak-
TEpU3YIOTb BUKIIOYHO CUCTEMM OGPOBITKY FpyHTY.

OcHoBHuit 06pOBiTOK, 3a3HajaeTbCs B AcTy
4691:2006, — ye «HaRrNUGWMI 06pobiTok
fPYHTY nia nesHy KYNbTypy CiBO3MiHU», @ rnu-
6Gokuit 06poGiTok — «0BpoGiTok FPYHTY Ha rnu-
6uHy nowag 24 cmy.

Cami no co6i BUaHaueHHs ACTY sik npocTuii
NepeKnan yKpaiHChKOI WMPOKOBIAOMOro pari-
we MOCT 16265-89 «3emneaenue. TepMuHbl
VI ONpefieneHms» €, Ha Haw Nornsg, He Tinbku
HE[OCKOHan!MK, a iHopi i He 30BCIM TOMHIMM.

Mo-nepwe, notpi6Ho AoknagHo posiGpa-
TUCS 3 OCHOBHUMMU (OPMYNIOBAHHAMY LibOrO
RepxasHoro cranaapty i npoaxaniaysaty ix. Tak,
abconioTHo He 3poayMmino, sik Tpeba Tnymaum-
TV BUPa3 «HarMGLWNiA 06pobiTok pYyHTY». [To-
Opyze, YMM 3yMOBNEHMIi BU3HavanbHMA piBeHb
rmbuHn 06pobiTKy fpyHTy came Y 24 cm? Apxe
BianosigHo no ICTY, opaHka Ha rImMBuHy 25 oM —
e rmuokuit 06poBiTok FPYHTY, a AIKWO Ha rn6u-
Hy 2224 cm (wwo pyxe MOLIMPEHO y 3BUYaRHOMY
CinbCbKOrocrogapesLkoMy BUPOBHULITBI) — ToO BXXE
HernuBoKuiA. [Mo-mpeme, SIKWO BOCeHU 3piicHIo-
BaTU NWLLE AUCKYBAHHS CTEpHI 3i6paHoi KynbTypu
Ha by A0 10—12 cm, a HaBecHi OBMexUTICS
6opoHyBaHHsim 356y i KynbTUBALYiElo FPYHTY Ha Ti
x cami 10—12 cm, To 4m cnig uj TexHonoriYHi one-
paLyii sapaxysaTi 4o OCHOBHOrO 0BpOGITKY FpyHTY?

Cywachi npoGnemu opariku
K 0C0B/1U8020 Npuiiomy 06POGIMKY rpyHmy

A 41 Gyge kopekTHUM Y Takomy pasi TBep-
[DKEHHS, siKe HaBITL BUHECeHe y Hassy npalji
[10], wio npukouysaHHs PPYHTY € OQHWM i3 OCHO-
BHWX CMOCoGiB /oro 06pobiTky? 3BMuaiiHo X Hil

Tomy e notpe6a fpyHTOBHO BUBYMTU i fO-
ri4HO BM3HAYMTV BCi Ui NOHSITTS 3 MeTok Bno-
PAAKYBaHHSI Ta BE3NOMUNKOBOTO i TOYHOrO X
M0AAbLIOTO BUKOPUCTAHHS.

3rigHo 3 ICTY 4691:2006, 0CHOBHMX CNoCo-
6i 06poGitky fpyHTY, 33 BEnMKIM PpaxyHKoM,
Tuwe 2: nonuuesmii | eanonuuesmi. OcTanHii,
K BIIOMO, 3jiicHIoETbCS B3 obepTaHHsi opHo-
ro wapy. 3asHaueHuii gepxasHui cTaHgapT
Ho HBOro 3apaxosye i 06po6iTOK FpyHTy Auc-
KOBUMM 3HAapAAAAMM (Hanpuknag, AMCKOBIM
NNyrom), NiAKPECTIoYn, Wo el cnocié 3a-
Geanieyye KpULEHHS, YacTKoBe MepeMiluyBaHHs
PYHTY i 3HULEHHS Byp'sHiB.

Hacnpasai Hagite pobota nywunbhuka, He
KaKy4m Bxe Mpo AuckoBy GOPOHY, a TUM Ginblue
MPO ANCKOBWIA NAyr, XapaKTepuayeTuCsi Hexait
i HenoBHUM, ane Bce x Taku obepTaHHam 06-
PpobrioBaHoro wwapy fpyuTy. 3 ornagy Ha ue su-
XORWTb, WO AMCKOBHUIA OBPOGITOK FPYHTY Takox
CriA 3apaxyBaTii 40 MoNULEeBoro cnocoby.

A SIKWO e TaK, TO BaXKO He MOTOAMTUCS, 1140
Hacnpaspj icHye i 3-i croci6 06poGiTky PpyHTY —
KOMGIHOBaHWIA, iKWV He O3HAYeHMi Y arafjaHomy
ACTY. Ha npaxTuyi sin peanisyeTbcs noWMpeHu-
MW 3HAPAANSMU, sIKi 33 OMH NPOXIA 3AIACHIOIOTL
AucKoBUiA (TOBTO NonuLeswil) 06pobiTok BEpX-
HBOTO Wapy fpyHTY i 6e3NONULEBIIA — HIKHBO-
ro. OTKe, MoxXHa 3pobuTh nonepesHiit BUCHOBOK,
WO 32 TEXHOMOMNHIUM 3MICTOM LibOMY CrIOCoBY
TeBHOI0 MIpOI BiANOBiaE oaHaveHa y po6ori [6]
e koHcepByBaribHa cucTema oBpobiTky pyHTY.

Okpemo criia nigkpecnuTy, o y nepeknagi
3 aHITIIACLKOT «NO» O3Havae Hi, a «filly — o6po-
6iTOK FpyHTY. BuxoauTs, Lo 3a CBOEto NpUpogoI0
st cuCTeMa NPUHLMMNOBO He MoXe HaausaTucs
cuctemoio o6pobiTky fpyHTy. Hasnaku, inkom
3pO3yMiNO ¥ NOTIYHO, YO Lie — TexHonoris BUpO-
LLYBaHHS! CiNbCLKOrOCNoAapCekMX KyrbTyp came
6e3 sactocysaHHs 0BpoGiTky.

SIKWo Aani KepysaTUcs NoHATTAMM Aacrty
4691:2006 140710 BUIHAYEHHS CUCTEMU i
fPYHTY, TO OpaHKka — e oauH is i IPUIAOMIB (5K,
HanpuKkras, GopoHyBaHHS, (hpesepyBass, Kyrs-
TMBaLis Towo). BoaHouac cTanaapt s iHWOMyY
Micuyj Yomyce knacudikye i sk nonuuesud crioci6
0BpoGiTky FpyHTy.

Buukae winkom 3posymine 3arwTasn, a B
HOMY X MPU4UHI TaKoro CTaHy pesest. Curyauis
YCKNaAHIOETLCA TUM, LLO Hisd. ¥DIM NOHSTTIHOT
HEBU3HAYEHOCTI, MaEMO we # Po3ABOEHICTL
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sermsaiB WOAO 3aCTOCYBaHHS OpaHKX. 3rifHo
SWEDLWMM i3 HUX, YYeHi Ta BIAOMi BUPOBHU4HIKL
MUCTWHO TBEPASTL MPO TEXHIKO-SKOHOMIYHY He-
BERENLHICTD W arpoTeXHiYHY WKIANMBICT Lbo-
= mpuiAoMy 06pobiTky rpyHTy. Ocobnueo 3 no-
Y HEBMMHHOTO CNIafiaHHs 0o POAIHOC
Tax. sigoMuii 3eMnepoG-npakTuik |.€. OBCIHCbKMIA
Bhue Ha NoYaTKy MUHYTIONO CTONITTS BBaXaB
=0 TEXHOMOM4Hy onepauiio B3arani WKAIMBoK
i mponoHyBaB 3liCHIOBATY Ti NULLE OAUH pa3:
«ImyBoKasi BCallka — GTO Mopya Mousbl U
=ENpON3BOAMTENbHAR TpaTa yaoGPEHUIA; TONbKO
= WCITIIOUMTENbHLIX CTIy4asiX OHa MOXET BbiTb
mpouasesieHa 0JUH pa3 @ Kayecmee Mesnuopa-
musHO20 (yITyHwarowezo) cpedcmea. 3To umeeT
WECTO TOrAAa, KOrfia BEPXHUI CIIoi MOYBbI OTIN-
<2ETCH AyPHBIMM KaYECTBaMU 1 MOXHO €ro Mo~
TpaBUTL 3EMITel0, U3BNEYEHHON U3 NOYBBLI» [6].

TMpakTM4HO Taky camy noauuito 3aimas | oanH
@ NepLINX 3aCHOBHMKIB OpraHiyHoro 3emnepo6-
cTBa amepuKaHcbkuii hepmep E. donkHep, Bu-
zs8lWM npauko «BesymMcTBO opaya, sika 6arato
OKB BBAKANACS (DYHAAMEHTAITHOI.

BigcTexwvmo, a siki 6ynu nornsay aBTOPUTETHNX
S4EHNX Ha OpaHKy 3 No3uLi 3aranbHoOro FpyHTo-
31aBCTBa.

Axagiemik B.P. BinbsiMc AOTPUMYBaBCS iHWIMX
nornAAiB, 3 SKUMM | HUHI BaXKKO HE MOroaUTUCA.
Tak, y CBOIX NpaLisiX BiH 3ayBaxyBaB, LU0 BpOXai
ByAb-AIKOI CinbCLKOroCnoaapeLKoi KyNbTypu 3ane-
*WTb Bif] HASBHOCTI GaraTboX XUTTEBMX (hakTopis,
cepeq SIKUX YinbHe MicLie nocifaloTs Borora i no-
*uBHI peyoBuHu [4]. Mpuyomy ix BNNMB Ha pos-
BUTOK POCIMH 3[CHIOETLCS Yepes nocepeaHn-
Ka — (PYHT. Y pesynbTaTi )OAeH rpam Boam 4m
OpraHiYHIX CrionyK He MoXe MPOHMKHYTH 3 FpyHTY
B OpraHiam GyAb-sIKOi POCTIMHM iHaKLLE HiX Yepe3
i KopeHeBy cuUCTeMy, Lo MICTUTBCA Came B cepe-
AvHi TpyHTOBOrO cepeaoBuLa. 3BiAcK BUEHMI
hOPMYJTHOE LLNKOM NOT4HMIA BUCHOBOK, LLO PO~
4iCTb fpyHTY — L€ iioro 3aaTHicTL 3abeaneunTn
KUATTEBY NOTPEBY POCIMH B OHOYACHiHA i CNinbHIA
HAsIBHOCTi 2-X OCHOBHWX YMHHUKIB TX iCHyBaHHA —
BOMOMW T ITORMBHIX Es0Bvi (4],

[lani BiH KOHCTATYE, WO PYHT 3a CBOEKD CTPYK-
Typoio Moxe nepebyBaTv NpuUHaniMHi y 2-x npo-
TUNEXHNX CTaHaX: rPYAIKyBATOMY (CTPYKTYpHOMY)
i pO3AiNbHOYaCTUHHOMY (3HECTPYKTYPEHOMY).
MepLumii i3 HUX — Le BinbLu-MeHw NyXKuii Wwap
rpyaoyok aiameTtpom Big 1 ao 10 mm, ski dop-
MYKOTLCSl 33 [JONIOMOTOI0 TaKOrO 0COBMNBOrO «Lie-
MEHTY», SIKUM € TyMyC.

Y Bpyromy » 3HECTPYKTYPEHOMY CTaHi okpemi
YaCTUHKM FPYHTY, MK SIKUIMI HEMAE OAHOTO
B3AEMO3B'A3KY, 3ansIraoTh CyLinbHOIO Macoio

Cyuacki npobnemu oparu
K 0606UG020 pULiOMY OGPOGIMKY TDYHMY
S ——

Ha BCIO rMNGUHY OPHOTO FOPU3OHTY. | rymycy TyT
NpaKTUYHO Hemae. A SKLLO BiH i €, TO 3a3Buyait
nepebysae y Tak 3BaHOMy HeAisiNbHOMY CTaHi.

Takox B.P. Binbsmc BiCyBaE Ayxe BBy
Tesy, CyTb K0T MOMSIrac B TOMY, L0 B HECTPYK-
TypHOMY FpYHTi BOAA # NOXMUBHI PEYOBUHU €
aHTaroHiCTaMu Ha NpoTUBary CTPYKTypHomy. 3a
PO3AINBLHOYACTUHHOTO CTaHY IPYHTY NPOCTIP MK
A0ro HacTUHKamu Moxe 6yTu 3anoBHeHuii abo
nosiTpsimM, abo Bomoroio. Y nepLioMy BuUnazky
B HbOMY iHTEHCMBHO BiAOYBacTbCs aepoBGHUiA
npouec, ane 3a BifCYTHOCTI BOAU KyNbTypHi
POCTIMHM He B 3MO3i JOCHTb MOBHO BUKOPUCTATU
HasiBHi NOXVBHI MiHeparbHi peyosuHu. Bigomo,
wo Ao6pui ypoxa CinbCbKOroCrnoaapCbkux
KynbTYp 3aBXOV € PE3ynbTaToM YacTux, ane He
CUMbHUX AOLWB. | HAaBNakK, 3a HAsBHOCT y He-
CTPYKTYPHOMY FDYHT fivLLIe BOMIOTM, PO3KNa op-
raHiyHNX PeLLITOK MoXe B3arani He BiaGysaTtucs.

Omxe, ocKinbky NULLIE rpyAKysaTa CTpyKTypa
fpyHTY 3aaTHa oaHouacHo 3abeanednTyn poc-
TIMHW BOJIOTOIO /i eNEMEHTaMM JKUBIIEHHSI, TO
ii cnig nocTifiHo niRTpUMyBaT B HanexHomy
cTaHi. Came Lie TBEPPKEHHSA BYEHOTO € MepuumM
3aedaHHAM MPOAYKMUEHO20 pibHUUMea.

Tenep NOAMBIMOCS, [10 HOTO MOXE MPU3BECTU
HEeyCBIAOMMEHHsSI BaXKNUBOCTI LbOro 3aBAaHHA?
punycTMO, WO fPYHT € CTPYKTYPHIAM. 3pyiiHyBaTy
L0 CTPYKTYPY Yepe3 BiAnoBiaHe yLinbHEHHS (py-
WiSMKA Cy4acHUX eHepreTUyHuX 3acobis Ta cinb-
CbKOrOCMOAAPChNX MaLLMHI3HAPSAAb, Hanpuknaa)
[I0CUTb NErKO, a NOBEPHYTY il y nonepezHii cTaH —
[AoBoni npobnematiniyHo. 3acTOCOBYBaHe Ha npak-
TULi PO3NYLLYBaHHS NOBEPXHEBOTO Wapy FPYHTY
nicnsi NpoxoAy pyLwiiB eHepreTUyHoro 3acoby,
Ha Xarb, He po3s'Asye wiei npobnemu. Piu y Tim,
1140 ICTOTHO 3MEHILIEHY Yepe3 YLL|iNbHEeHHs! Wna-
pyBaTiCTb fpyHTY (MeHLLe 50%) MoXHa BIAHOBUTY
NWLLe 3aBASKN XUTTEAIANBHOCTI FPYHTOBUX MIKpO-
opraiamis. OaHak Ans Lboro noTpiGHi BinnosigHi
yMOBY i Yac. Binblue Toro, 3a nepeyLyinbHeHHs
PYHTY HaBiTb NpW AOCTATHIiA KiNbKOCTI rymycy BiH
060B'A3KOBO BTPATMTL CBOKO POAIoHiCTb. MpocTo
B LBONY’ PRF FHGUNG HECTHHE (ISMaROZOD TYMY-
cy nepeiine y CTaH «HedisnbHO20», @ METOANKOI
NepeTBOPEHHS IPYroro CTaHy Y NepLUMiA HayKoBLy,
Ha Xank, MOKM LLO He BOMofioTb. Came ToMy npo-
Bnema 3anobiranHs NepeywinbHERHIO IPYHTOBOrO
cepeaoBMILa Mae ByTu ix nocTiiiHolo Typ6oTok.
MpoTe, Ha Xanb, TexHIka, sika 3aCTOCOBYETLCA HUHI
Ha Monsix, CTae Aeaarni saxuoio!

OpHak, Xo4 sk 61 nigTpUMyBanacs rpyaky-
BaTa CTPYKTypa fPyHTY, 3 4acoM Mg BNIMBOM
onaais Ta aTMOCGEpPHOro MOBITPS BEPXHiit Foro
wap (npubnuavo 3aBrnublukm 8-10 cm) mae
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Cyacr npolinew opa
K 0COGMUB020 npuoMy CEpTEmy Ty

TeHAGHLI0 10 NOCTYNOBOrO NepexoAy Y po3ainb~
HOYacTUHHMUIA cTaH [4]. Lie BinByBaeThes Tomy, Wo
FYMYC 5K NPOAYKT CUHTE3Y aHaepoGHUX GaKTepii
MOCTYNOBO PO3NaAETLCs B aepoGHUX yMoBaXx,
| MK YaCTUHKaMM IPyHTY BTpa4aeThbes Gyab-skuii
B3AEMO3B'A30K. 3HAUHOK MIPOIO LibOMY Cripusi-
10Tb 3aMiLLeHHs! B rMYCi KaTioHy kanbLjio (Ca2*)
KkaTioHom amoHito (NHg*), a Takox mexaHiuHui
06poBiToK FPYHTOBOO CepeaoBULLa, Ko pasom
3 BIQHOBNEHHAM 10r0 rPyAKYBaTOl CTPYKTYPU BiA-
ByBaETHCS! YaCTKOBE PO3NYLIEHHS # PO3NOPOLLIEH-
Hst MPYACHOK A0 PO3AINGHOHACTUHHOTO CKITaaY.

Y pesynbTarti BepxHiit wap IpyHTy nocTyno-
BO BTpayae CBOI KynbTypHi BIAaCTUBOCTI, TO6TO
pogaiodicTs. Liei npouec MoxHa nnwwe ynosine-
HUTW, ane He 3yNUHUTY, 3 MM, 30 PEi, KaTero-
PUYHO HE NOTOAXKYIOTHCS (L{iNKoM OYEBMAHO, WO
6e3nigcTaBHo) NPUXUABHIUKN CUCTEMM «O-filly.

Ak 3asnavae B.P. Binbsmc, € it Opyze 3a-
80aHHs pibHUYMEa, sike Nonsirae y nepioduy-
HOMY BIAHOBMEHHI MILHOCTI CTPYKTYPU fPYHTY.
CaMe nepiodu4HoMy, a He NOCTIHHOMY, OCKinb-
K1 MiUHICTb (TOBTO 3AATHICTB rPYACHOK FPYHTY
MPOTUCTOATU POIMMBAHHIO iX BOAOID) BTpaYa-
€TbCS | BIJHOBMIOETLCA NOCTYNOBO BNPOAOBX
KiNbKOX BereTauiiHux nepiopie.

Ha Hatwy AyMKy, NepioiMuHICT, 3acTocyBaH-
HSl OPaHKW Mae BU3HAYaTUCs 3eMnepoGamm
3 OFNAfly Ha aHania cTaHy fPYHTY B KOXHOMY
OKPEMOMY BUNaAKY, OCKirNbKu 3a 1—2 poku fpyH-
TOBE CepeaoBMLLE HIKHBLOTO LWapy (rubiue Hix
10-12 cM) panexo He 3aBXaM BCTUrae BiAHO-
BUTU GBOIO CTPYKTYPY.

Piu y TiM, L0 3a pik MepTBi opraHiuHi peLuTku,
3aropHyTi B fPYHT, JOCUTL HACTO He MOXYTb GyTi
NOBHICTIO po3KnaaeHi aHaepoGHUMK GaKTepiamu.
Sk nigkpecnioe B.P. Binbsmc, LsoMy 3aBaxac
HaKoM14eHHs 8 rPYHTI MPoAyKTY X AisinbHOCTI —
yNbMIHOBOI kucnoTw. lNepiogniHe NPOACBKEHHS
MiHepaniaalii OpraHiHH1X PELITOK MOXIUBE uLe
3a ymosw i AeHaTypauii — nepexofy B PeHOBUHY
TyMiH, @ Leii NPoLec BIRBYBAETLCA NULLE B3UMKY
3@ HU3bKUX TemnepaTtyp pyHTy. Ocb YoMy fo-
CHTb HaCTO MiCrA BHECeHHS MHOk abo 3aropTanHs
He 30BCiM noapiBHeHnx pewwuTok rpyGocTebrioux
KynbTYP Y fPYHT fiif} 4ac OpaHkin HAaCTYMHOTO Poky
TUTYKHE KOPMYCHM BAHOCATL Ha MOBEPXHIO HE MOBHIC~
THO Po3KNazeHi opraniuHi peLuTki. HaiiimoBipHiwe,
/ANSA UOro NOTPIGeH [OBLIWIA Nepiof Yacy.

[Ans BiRHOBNEHHA MILIHOCTI CTPYKTYpU BepX-
HBOTO TPYHTOBOTO Wapy ioro Tpeba izoniosa-
TV BIA YNNUBY KPannMHHOPIAKOI aTMochepHoi
BOAY 1 NOBITPA Yepes nepeMillieHHn Ha Micue
HIWKHBOFO WaPy — CTPYKTYPHOTO.

3aBaaHHA NOMIHATW MIiCUSIMU ABa Wapw

fpyHTy Ge3 Gyns-sworo mepessmsysasss (L0
NPUHLMNOBO HENDIMYCTIMACY) = ST BY-
PILLMTH NOKK WO NS TIyT, Zme OBoS SIM0B0
obnaaHanmit NnepesnyscasE"

OTXe, MY NOCTR0SHO Mgl 20 mpobnem,
6eanocepenHL0 NOB'RIZMX 3 OPESNDO, 3 M0-
3ULiA 3aranbHOMO fPYHTOIMSSCTSE, MOOHUM
YUHOM HE TOPYLLYIOHM X OCHOSSSEX KRBCHSHUX
nocTynarie.

Sk BigoMo, nnyr obeprae wap fpysy 3a Asa
npuiiomn. CnoyaTky nepeanmyssas cCxmaac
Ha [1HO GOPO3HYM PO3NaMaHi NO NOBEPXAX Haii-
MEHLLIOTO ONOPY [NMBM 3HECTPYKTYPEHOIO fpyH-
Ty, @ NOTiM OCHOBHW KOPMYC MiTyra 3acunae ix
3BEPXY MAHATOIO 3HU3Y FPYAKYBATO (nonepes-
HbO OCTPYKTYPEHOI0) Macolo. Uu He Haragye
Le came Te «Mesuopamueroe (yiyswalowjee)
cpedcmeoy, NPpo sike 3asHadas |.€. OBCIHCLKMiA
Y CBOEMY HaBEJEHOMY BULLE TBEPKEHHI?

3rofioM Y HIKHBOMY LUAPI B aHAEPOBHNX MO~
Bax PO3NOYUHAETLCSA MPOLEC BIIHOBMEHHR MiLl-
HOCTi CTPYKTYpY IPYHTY. BiH € 3HauHO echexTuBHI-
LWIMM, HDK TOM, LLIO 33 NEBHUX YMOB BIAGYBaeTLCS
B rPyaKax BEPXHLOTO wapy. TOMY Hifik He MOXHa
NOrOAUTUCH i3 CyHaCHUMM BITYM3HSHUMM [OCTIA-
HUKaMM, 5iKi CTBEPIPKYIOT, O Came YABIIEHHS
npo aepoBHi YMOBYM y BEPXHIil YacTuHI OPHOro
wapy # aHaepobHi y HWKHIX cryrysanu obrpyH-
TyBaHHSIM TEOpIl BiABanNLHOrO 0BpPOBITKY fPYHTY.
Liei NpUHUMNOBO BaXNMBMIA NOCTYNAT, Ha Hally
AYMKY, Ga3yeTbCs He Ha YSiBi, a Ha AOCTATHLOMY
haKTU4HOMY HayKOBOMY MaTepiasi Takux BifoMx
pyHTO3HaBLB, sik B.P. Binbsmc Ta iH.

Ockinbku BTpaTa CTPYKTypU fPYHTY Bepx-
HiM WapoM i Tl BIQHOBMEHHA HWKHIM Wapom
He BifbyBaeTbCs 3a pik, TO NOTPEGM Y Wopiy-
HOMY 3AiiCHEHHI OpaHKkn (haKTUUHO Hemae.
PU3UKHEMO CTBEPYKYBATH, LLIO OPHUIA FOPUIOHT
IpYHTYy MOXHa eKkcnnyarysaTu 6e3 obepTaH-
HSl AOTHW, AOKW BEPXHIl MOro wap 3aBrnubLukv
8—10 cM He fiiiae BO rPaHUHHOT CTPYKTYPHOCTI.

Ha npakTuLi rpaHnyHy CTRYKTYPHICTb NPUitHS-
TO OLHIOBATU KOE(ILIEHTOM CTDYKTYDPHOCTI IPYyH-
Ty K, TOBTO BIIHOCHOIO KINBIGCTIO SIPOHOMINHO
LiHHUX arperatis, 10 RKMX HANEXaTs rPYAOHKA
PpyHTY AiameTpom sia 0.25 2o 10.0 mm [8]:

i Su
e M, — MaCa DysTossex SSCTWHOK [1iaMeTpoM
0.25-10.0 wmec M. — w=c= fPYNTOBUX YaCTU-
HOK, DiaMeTD s wesae six 0,25 MM | Ginb-
it s 10.0 e

MeTomma seasaasss nosasHuka Ko ayxe
TDOCT2, 3 Coe MDNMEC SRDWMEESS OTO 3HAYEHHS!
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SETDYEOMICTIVIA. PiLleHHs Npo HeoBXiaHicTs Npo-
SEmessR OpPaHKW yXBarioeTbCsi TOfi, KON 3Ha-
sese xoedillicHTa CTPYKTYPHOCTI IPYHTY € MeH-
e w0 0,67. BUKOPUCTaHHA L{bOr0 BaXNMBOrO
A Cnif yBaxaTti 0GOB'A3KOBMM ANs BCiX
SwpoGa1i8 CiNbCLKOrOCTOAAPCHKOT NPoAYKLT, WO
FICROAADIOITH HUHI Ha 3emii.

Ospemo cnif cka3aTi Mpo BUKOPUCTAHHS e~
PEIYXHUKIB Nia Yac opaxku. Y npaui [8] pos-
TREA0TECA MOWMPEH] NPUYMHK IX BUAANEHHS
swpobHudHrkamu. MpoTe crig nam’sTaty, wo
EONOMYHO BUMPABAHIM BUKOPUCTAHHS My~
= 523 nepeAnnyXHUKIB € Tirbkv B pasi 3aropTaH-
% 0praHivHnX 106puB (rHoto) abo BanHa y rpyHT.

33 HWWX YMOB, HaBITb 3a BIACYTHOCTI Byp'sHiB
=2 moni, BUAANEHHS NEePeANMYKHIKA MPUIBOAUTL
25 MPOCTOrO NEPeMiLLYBaHHS BEPXHBOTO (3HECTPYK-
TWDESHOM0) T HIKHBLOTO (LU HeAOCTaTHBO OCTPYK-
T¥PEH0r0) WapiB FPYHTY 3 MOCTYMOBOK BTPATOl
#Or0 CTPYKTYPU B YCOMY OPHOMY FOpU3ONTI. Hepes
4= OCTaHHill NEpETBOPIOETLCH Ha FOMOTEHHE Ce-
@enosuuLe, TOZi Sk 3a OPaHKM 3 NEPEANTYKHUKOM
=i (ODHUI TOPU3OHT) 3aBXMN € FETEPOreHHUM.

Sk 3a3HavaloTb aBTopy npaui [5], wupuHa
3EBaTy NEPEANNYXHUKa CTaHOBNTL 2/3 umpn-
= 33XBaTy OCHOBHOrO kopnyca nnyra. Buxukae
wOM 3DO3YMINe NUTAHHS, @ YMM Lie 3yMOBIe-
=0? Takox y poboTi [5] 3asHavaeTbea, Wo ye
moTpibHO Ans Toro, wob 3a ckuaaHHs nepen-
AAYXHUKOM CKUGK FPYHTY B 6OpO3HY nepia
wana MOXIMBICTb NAMTM Ha HO APYroi, a He
IIMMHIOBATUCS MIX CTiHKOIW GOpO3HM | Bepx-
#5010 MEXEI0 NonepeHLO 0BepHEHoT Ckubn.

Binnosiab Ha Lie 3anuTaHHs 3HaxoauMo Y Toro
camoro B.P. Binbsimca [4]. 3rigHo 3 #oro nosic-
=eHHSIMU, 3MEHILEHHS) LIMPWHY 3aXBaTy nepea-
ANYKHUKE 3yMOBIEHO TAIMOBUMYU 30ATHOCTAMM
pywist TOro yacy — ToBTO KoHs. 3a ofHaKoBOro
3HAYEHHS) LUMPMHY 3aXBaTy OCHOBHOTO kopryca
nnyra i NEpPEANYKHIKA OAHOKOPNYCHE OPHE 3Ha-
PSUS 33 TAOBUM ONOPOM Gyno 3aHaATO BaxKe
25 OJHOO KOHS! | 3aHA/ATO Nerke Ans [8O;

OueBMAHO, L0 Came 3 ypaxyBaHHSM Liei 06-
CTABUHY HIMELBKWIA CENSIHUH-KOHCTPYKTOP nnyra
P. Cakk we y 1863 p. 3MEHLUMB LUMPUHY 3axBaTy
nepeannykHUKa Ha OAHY TPETUHY BIAHOCHO 3a-
XBaTy OCHOBHOrO kopnyca. Y pesynsTarti siapi-
33HHS BEPXHBOI CKUOM FPYHTY NEPEANMYXHUKOM
Byno 3amiHeHe ii ckoniosanHaM (abo Bigpueom),
a ueit npouec, sk BiAoMo, noTpebye meHwe
eHeprii Ha Aoro 3AiACHEHHS | CyNnPOBOMKYETHLCA
MiHIManbHOIO KIfbKICTIO PO3NUNEHUX MPYACHOK.

Cnia TakoX niakpecnuTy, wo B GaraTbox
CyHaCHWUX HO3EMHUX i BITYNIHAHMX NNyriB Wwn-
pUHa 3aXBaTy NEpeAnnyXHUKa [OPIBHIOE BXe

Cywacri npoGnemu opanky
K 0006716020 NpuLioMy 0GPOGIMKY rpyHmy

He TPETWH, a WOHaGINbLIe NONOBUHI LUMPUHK
3axeary OCHOBHOTO KOPYCA, & Cam Nepeanmyx-
HUK 4acTo [eKnapyeTbes He sik 0GOB'A3KOBUIA
poBoumii opraH, a sik onuisi (!).

OpHaK Uinkom 3posyMino, Lo 3a yMOBM Bu-
KOPUCTaHHA Cy4acHUX eHepreTuuHux 3acobis
(TpaKTopiB) HeMae MOTPEGM MEHLLYBATU LIMPUHY
3axsaTy nepeAnsyxHKka. 3amicTb HHOro MoXHa (i
6axaHo, Ha Hawy AyMKy) BUKOPUCTOBYBATM TakUA
camuii pisHOUiHHMIA poBouwii opraH, To6To kopnyc
nnyra. Ha npakTuLii KOHCTPYKLisi TaKoro 3Hapaaas
BX€e AaBHO BiAOMa — L€ ABOSIPYCHUM nyr.

Pe3ynbTati OTPUMAHIMX HaMU eKCIepUMEH-
TanbHUX AOCTIAKEHb TAKOX MOKA3yioTh, WO
ANA 30{ICHEHHST OPaHKV CTaHAAPTHUMM MTyramu
3 MiHIMaribHUMIA EHEPrETUYHIMI BUTPATaMM CiZ
[AOTPUMYBATUCA TaKVX pekoMeHaaLyiit. [loHenaBHa
BBaXarocs, Wo HalMeHLWWit TAroBWi onip nnyra
3a6eaneqyeTbcn 38 CUMETPUUHONO OO arpera-
TYBaHHA 3 EHEPreTUYHUM 3aC060M (TPaKTOPOM).
Hacnpasai ue He Tak. 3a fJaHuMu GaratopiuHunx
MONbOBUX BUPOGHUYMX AOCNIMKEHb, HaMEHL!
€HEPrOEMHOI0 € Taka CXeMa MPUEHAHHS! OPHO-
TO 3HaPSAAA [0 TPAKTOPa, 33 AKOK LEHTP Oro-
Py nepLuoro (3a nornsiay 33agy) aMilLeHu BNiBO
BIAHOCHO NOB3AOBXHLOI OCi cMeTpii apyroro [1,
2]. binblwe Toro, Koneca npasoro GopTy exepre-
THYHOTO 3acoBy nia jYac poBouoro Pyxy OpHOro
MaLLVHHO-TPAKTOPHOTO arperaTy MaioTe GyTy poa-
MiLieHi 03a GOPO3HOI0, & KOHCTPYKTUBHA LUMPUHA
3axeaty nnyra Mae WwoHaimerwe y 1,15 pasa
nepesuLlyBaTU KOMilO KONICHOTO TpakTopa.
BHacnifok 3Ha4YHOrO PO3BAHTAKEHHS NOMLOBUX
[AOLLOK NAyra BCi BOHM, KPiM OCTaHHBOI, MOXyTh
6yTv BUnaneHi. B pesynbTarti Take KOHCTPYKTMB-
He pilieHHs! 3yMOBIOE i JORATKOBE 3MEHLIEHHS!
TAIOBOFO ONOPY NNyra i NUTOMUX BUTPAT NarkbHoro
OPHIUM MaLIMHHO-TPAKTOPHUM arperaTom.

SIKWO WiprHa niyra Ginbiua 3a WhpUHY WnH
KOMICHOrO TpakTopa, TO PyX OCTaHHBOTO 3AiK-
CHIoETbCA Nosa GopoaHoto. Konist Tpaktopa npu
UbOMY, sk Npaeuno, GinbLua 3a KOHCTPYKTUBHY
WMpMHY 3axsaTy nnyra. 3 orMsAy Ha Ue opHe
3HAPAAAA NMPUEAHYETLCA 40 EHEPreTUYHOTO 3a-
coBYy He 3 niBo-, a 3 NPaBOCTOPOHHIM Nonepey-
HUM 3MileHHsAM, Wo HebaxaHo. Amxe uum
6Binblua BenuumMHa Takoro aMiLLEHHs nnyra, TuM
BinbLunii AOro TArOBMiA ONip. A Lie OIHO3HAYHO
npu3soAuTH A0 GinblUoro GyKcyBaHHs TpakTopa
i 3pOCTAHHS MUTOMUX BUTPAT NANbHOTO OPHM
MaLUMHHO-TPAKTOPHIUM arperaTtom [2].

AANs 3BeAeHHs LMX HeraTUBHUX pesynbTatis
10 MiHIMYMY Cnifi 3aCTOCOBYBATH [IBOTOHKOBY CMC-
TEMy Hanaro[pkeHHs 3a[IHbOrO HaBiCHOTO MexaHis-
My arperaToBaHoro Tpaktopa.
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