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[ns oTpMMaHHSA BUCOKMX BPOXAiB CiNbCbKOrocnoapCbkux KyrnbTyp HEOOXiAHO CTBOpPtOBATU Han-
6inbLU CNpUATAMBI YMOBM AN 3pOCTaHHSA | PO3BUTKY POCIMH i 30KpeMa X KOpeHeBOoi cMcTemu, HeobxiaHo
CTBOPIOBATM ONTMMarbHi NapaMeTpu NiAHaCIHHEBUIA LWapy I'PYHTY, Aie PO3BUBAETLCSA KOPEHEBA cUCTEMa
pocnvH, 3abe3neyvyeTbCsi HOpMarnbHUIA PIiCT | PO3BUTOK Haa3eMHol Macu. mmuboka i NoTyXHa KopeHeBa
CUCTEMA 3HWKYE 3aNeXHICTb PO3BUTKY POCIMH Bif, NOrogHMX YMOB, LLIO AYXE BaXIMBO B 30HAX PU3NKO-
BaHoro 3emrnepobcTaa.

YWinbHEHHS I'PYHTY 3ryGHO Alie Ha poCnuHU, 0OMeXYE iX MPOAYKTUBHICTb 3MEHLLYIOTECS NOpY MiXK Ya-
CTUHKaMU I'PYHTY, LLO MICTATb MOBITPSA | BOAY, | BUKMNMKAE NOro YLUiNbHEHHS! 30BHILUHIA TUCK TpakTopamu i
3HapsioasaM Ans obpoliTKy pynHye nopwu, KOpiHHA HE MOXe SIK Crif, po3pocTaTuCsa B TaKOMy IpyHTI, i poc-
TNIVHW HE OfEePXKYHTb NOTPIOHY KiNbKICTb NOXHUBHUX PEYOBWH, HEOOXIOHUX ANs IX MakCUMarnbHOro pocTy.

YuncenbHUM JOCMiAKEHHAM BCTAHOBMNEHO, WO HagMipHa pUXMIiCTb i WiNbHICTL Nig HaCiHHEBOro
wapy, Sk npasuno, obmexye MPOHMKHEHHA pocnuH Brnnb rpyHTy. MNoBepxHeEBWI iX PO3BMTOK BKpaWn
HebaxaHo, TOMY LLO NPMBOAUTL A0 MOFPLUEHHS MOCTA4YaHHS POCIUH BOSIOrOK i XUBUITbHUMMW PEYOBU-
HaMu Ta HEraTUBHO MO3HAYaETLCA Ha NPOAYKTUBHOCTI POCIWH.

Mpy BHECeHHI B LWinbHI Wwapn rpyHTy pigknx fobpus (amiadHa Boga, KAC) B pospaxyHKy nigHa-
CiHHeBMINO-40 Kr Ailo40i peYOBMHM MO a30Ty PICT KOPEHEBOI CUCTEMU BIING I'PYHTY, iICTOTHO NOCUIIOETHCS.

IcHytoui poboyi opraHm Ans BHECEHHS PiKNX MiHEPanbHNX JOOPYB B IPYHT L0 3a4ady Ha HanexHomy
PiBHI BUKOHATN HEe MOXyTb. [iA BNNMBOM BiZOMMX NIOCKMX KMUHIB BiabyBaeTbCa aedopmalia rpyHTy, ska
3aBXOUW NepeBuLLye OOMYCTUMI MeXi Ans nigHaciHHEBWIA Wwapy. 3a40BONBHATY MPOMNOHOBAHUM BUMOram
rMMBOKOro BHECEHHS PiakMx oOpuB 6€3 ICTOTHOIO 3HWKEHHS LUINBHOCTI CKNafeHHs I'pyHTY nepes nocisom
Moxe pobouunii opraH y BUrnsAj Tpoca giameTpom y nonepedHomy nepepisi 0,008 m.

KnrovoBi cnoBa: poboyuli opaaH, pidki MiHepanbHi 0obpusa, rpyHm, WwjinbHicms, KOpeHesa cucmema.
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MocTaHoBKa npobnemun. Kpu3osuii CTaH B €KO-
HOMILi OCTaHHIM 4acom NpuBiB OO 3HAYHOro 3MEH-
LWEeHHS BMPOBHULTBA MiHepanbHMX AobpuB, xoya
notpeba B HMX OUiHIOETLCA Yy 8-9 MNH. T Ha piK.

Yci opraHiyHi i MiHepanbHi 4obpuBa Kpalle BHO-
CWTU 3 OCeHi Nig OCHOBHMI 06pO6ITOK I'PpyHTY. lNMepe-
Baru upboro cnocofy Te Lo gobprea 3apobnsioTses
B I'PYHT Ha rmMunbuHy po3BUTKY KOPEHEBOI CUCTEMM
pocnuH. [MoTiM FPYHT ocigae LWinbHICTb 1Moro Bigno-
BiJae napameTpam nigHaciHHEBUI LIapy rpyHTy. [o-
CBif OCTaHHIX POKiB CBIQYUTb LLIO Yepes HecTady op-
raHiky y TEXHOJTOTiSIX BUPOLLYBaHHS 3€PHOBUX KyJlb-
Typ, B GINbLIOCTI 3aCTOCOBYHOTb NULLE MiHeparsbHi
Aobpuea, npuyomy GinbLly YacTUHY 3annaHOBaHOI
HOpMU JOOPUB BHOCATH TPAKTOPHUMM pO3KMAaYamm
Ta 3aropTatTb Y I'PYHT.

Ha cboroaHi rocnogapctea BUKOPUCTOBYIOTb SIK
pioki Tak i TBepai (rpaHynboBaHi) MiHepanbHi Jo06-
puBa. AK BiJOMO BUrOTOBMNEHHS rpaHynbLOBaHUX Mi-
HepanbHMX 4OOPMB 30KpPeEMa amiadHoi ceniTpu € Ao-
CUTb EHEProEMHUM Ta JOPOrMM NPOLECOM LLO TiCHO
noB'dA3aHnin 3 BEefMKMMKU BUTpaTaMn MNpUPOLHOro
rasy [nigHaciHHeBUWIA, 3].
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BinbL AouinbHUM 3 TOYKK 30py e(PEKTUBHOCTI Al
Ta EKOHOMIYHUX MOKa3HUKIB € 3aCTOCYBaHHS PiOKuX
MiHepanbHux Jobpus (amiayHoi Boga KAC). B Ykpa-
THCBKOMY HayKOBO-A0CNIHOMY iHCTUTYTI I'PYHTO3HaB-
ctBa Ta arpoximii im. O.H. CokonoBcbKoro 4ocnigHum
LUNISAXOM BYro AOBEAEHO MOXIMBICTb MOCUIIEHHS PO-
CTY KOPEHIB Ha rmMunbnHy KOpPeHEBOrO LWapy 3a 4omno-
MOrOH BHECEHHSI a30THUX A0OpuB. Mpu BHECEHHI B
LWiNbHI Wapu rpyHTy pigkmx gobpue (amiadyHa Boaa,
KAC) B po3spaxyHky nigHaciHHeBMnO0-40 kr aitoyoi pe-
YOBWHW MO a30Ty PiCT KOPeHeBOI cuctemu Brnnd rpy-
HTY, ICTOTHO NocutoeTbes [1,nigHaciHHEBUA].

AmiavyHa Boga BMCOedEKTUBHE pigke MiHepa-
nbHe JOBPMBO NPY BHECEHHI Y 'PYHT MOXHA BUKOPU-
CTOBYBaTW Mig BCi CiNbCbKOrocnogapchbKi KynbTypu
Ha rmmbuHy 10-15 cm., a Ha rpyHTax nerkoro mexa-
HIYHOTrO Ha BCO rMMOMHY ogHoro wapy. 3 ornagy Ha
Te Wo a30THi 4o6puBa pyxnuBi B I'pyHTI, iX HeOOXi-
OHO BHOCUTU He 3a[0Bro A0 NociBy CiflbCbKOrocmno-
OapPCbKMX KynbTyp, W06 YHUKHYTU BTpaT asoTy Ta
3abpyaHEHHS HaBKONMULLHBLOIO cepeaoBuLLa.

Mepepn ciBboO 3epHOBMX Ta NPOCAnHUX KynbTyp
amiayHy BoAdy HeoOxigHO MawuHamu 3  6BinbLu
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Po6ouunii opraH Ansi nepeAnociBHOro BHECEHHSA PiAKMX MiHepanbHUX 4OGPUB B I'PYHT

Working body for pre-sowing application of liquid mineral fertilizers in the soil

BY>KYMM pO3MiLLieHHAM pobounx opraHis, a 60 B ce-
peavHi Mixpaab.

3aBOsdkn MUTTEBOMY 3aCBOIOBaHHIO pOCAvHamMM
BOLAOPO3YMHHOIO a30Ty amMiayHa Boga € edeKTuB-
HUM pigkum fobpusom. Pa3om 3 Lum amiadyHa Boga
CrNpuse 3HULLIEHHIO LWKigHWKIB. Ha nonsx ons BHe-
CEHHS PigKMX MiHepanbHUX AOOpPUB BMKOPUCTOBY-
FOTb MALUMHW SIKi TOTYOTb I'PYHT Mig nociB (KynbTuBa-
List) Ta BHOCATb piaki MiHepanbHi gobpuea. Ha Ta-
KOMYy arperaTi BCTQHOBIIEHO TEXHOMOriYHi EMHOCTI
ans gobpue Ta poboye obnagHaHHA sike nogae Je-
pes cucTteMy naTpyOkiB 4O nan KynbTMBaTopiB Ta po-
3no4insie oro Ha NOTPIGHIN rMMOKHI.

Ane poboyi opraHn uux MaLluvH He 3gaTHi 3abes-
neynTn nepepq cisbol0 ONTUMAarnbHY LWINBHICTL Ipy-
HTy. [Mig BNNMBOM NNOCKUX KNUHIB BiabyBaeTbca ae-
dopmaLis rpyHTy, sika 3aBxau nepesuLlye OOMyc-
TUMI MeXi Ansa nigHacinHHesoro wapy[3].

3a40BOMbHUTM NPONOHOBAHMM BUMOramu rnu-
©OKOro BHeCeHHS piaknx 0obpue 6e3 icTOTHOro 3HK-
YKEHHS WiNbHOCTI CKNaaeHHs I'pyHTy, nepen nociBom
MOXe pobounin opraH 3 y BUrnsiai Tpoca giameTpom
y nonepe4vHomy nepepisi 0,008 m.

AHani3z ocTaHHix gocnigxeHb. Ha cborogHi
BMKOPUCTOBYETHCA 6araTo MalvH AN BHECEHHS pi-
OKMX MiHepanbHUX 0O6puB 3aBe3eHUxX i BUroToBsre-
Hux B YkpaiHi. Lli mogeni mawuH maoTb poboyi op-
raHu Onsg BHECEHHS pigknx Aobpus B rpyHT. Tak sk
BepTUKanbHi HOXi CTpinyati natu, QUCKOBI Ta poTO-
PHi NpUCTpOI.

BepTukanbHi HOXi Ta nNnocki anckn 3abeanevy-
I0Tb BHECEHHS Ta 3apobKy pigknx MiHepanbHUx 4o6-
pVB Ha pi3Hy MuOWHY CyLiNbHOK CTPIYHOI HEBENW-
KOi LUMPWHKM. Taknn poboymni opraH po3nyLuye I'pyHT,
Ta HemMae MOXITMBOCTI BHECTW JoOpuMBa Ha BCHO LUK-
pWHY 3axBaTy MaLUuHW.

LLinpoko BMKOPWUCTOBYIOTb ANSI BHECEHHS A06-
puB CTpinbYacTi nanu 3 postallyBaHHSAM Hanpasns-
HOYMX MNPUCTPOIB Nifg nesamu nan Ans po3noainy pi-
Akvx gobpme no wunpwuHi 3axsaty nan. BoHu He no-
raHo 3abesneyvyoTb PiIBHOMIPHICTb PO3MOAiNY PiaKnx
[obpuvB MO WMPUWHI 3axBaTa mMawuHW. Ane Taki po-
©oui opraHu gyxxe CUIbHO PO3NyLUYHOTh NigHACIHHE-
BWI LIap I'PyHT 0CcOGnMBO NpW BHECEHHI JOOPMB Ha
rmunbuHy oo 30 cm, Wwo HeobxiaHO ANns 36inbleHHSs
POCTY KOPEHEBOI CUCTEMU POCINH Ha FMUOUHY.

Po3pobneHo 6arato MawmH anst BHECEHHS pia-
KMX MiHepanbHUX A406pUB C POTOPHMMU POGOYMMM
opraHamu. PoTopHi poboui opraHn MatoTb AUCK Ha
SIKWX YCTAHOBIIEHi ironbyaTi iHXEKTOpHIi TpyOKw.
Konu arperat pyxaeTbcsa nig gieto Baru anckm obep-
TalTbCA, a ironbyaTi iIHXKEeKTopu BXoAATb B I'PYHT Ta
BHOCATb piaki 4obpmea. Crig 3BepHyTH yBary Lo po-
TOpPHI poboui opraHu 3abe3nevyoTb BHECEHHS pia-
KMX MiHepanbHux 0OOpMB 3 MiHepanbHUM po3mny-
LLUEHHSIM I'PYHTY ane Taki MalluHW He MatoTb MOXIN-
BOCTIi CYLiNbHOrO BHECEHHSI JOBPMB No Xoay pyxy Ta
LUMPUHI 3axBaTy MaLUMHK, a TAKOX BHOCUTU fobprBa
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Ha He Benuky rmubuHy. Lle 3meHwye ix BuKopuc-
TaHHSA AN BHECEHHs1 4OOpMB 3 MeTOo 30iNbLUeHHS
POCTY KOPEHEBOI CUCTEM POCINH Ha rMUBUHY.

Takox Taki MalMHN MaloTb CKIagHy KOHCTPYK-
uito 6ynoBn pobounx opraHiB Ta iX NpuBoAy B Ait0,
HeBenvKy NPOaYKTUBHICTb NPU BMKOHAHHI TEXHOMO-
riYyHOro npouecy.

B pesynbTarti aHanisy TexHomnoriYHmx 3acobis Te-
XHOMOrYHOro NPOoLLeCy BHECEHHS PiaKuUX MiHeparb-
HUX 4O6pPUB Ha rMMoMHY Ao 30 CM y I'PYHT MOXHa 3po-
OUTN BMCHOBOK, LLO Pi3Hi TMMM pobo4ymx opraHiB 3a-
6e3nedvytoTb BHECEHHS Piakux MiHepansHux gobpus
Y FPYHT Ha pi3Hy rmunbuHy. Ane BOHW MaloTb HeOoniK
He 3abesnevyloTb foKanbHe BHECEHHA obpuB Ha
rnnbuHy go 0,3 m 6e3 3Ha4yHOro po3nyLUyBaHHS rpy-
HTY, Lie He BignoBigae BMMOram no BHECEHHIO PiaKMX
MiHepanbHVUX AO6puWB y IPYHT AN NPUCKOPEHHS Po-
CTYy KOPEHEBOi CUCTEMW POCINH Ha MMNOMWHY.

dopmMynioBaHHA Uinen crtaTti (nmoctaHOBKa
3aBAaHHA). BoockoHaneHHst poboyoro opraHy 3a-
pobKM piakux MiHepanbHUX AoOpMB y MigHACIHHEBI
Lapu rpyHTy Ans NOCUMEHHS POCTY KOPEHEeBOI cuc-
TEMMW POCINH B rMNOWHY.

OcHoBHa 4acTuMHa. Y XapkiBcbkomy HAY
im. B.B. [lokyyaesa Ha kadpepi TexHi4Horo 3abesne-
YEHHs arponpoMMCIIOBOrO BUPOBHMLTBA po3pobne-
HUI poBounii opraH Ans rMBOoKOro BHYTPILLHBO-T'PYH-
TOBOIO BHECEHHS PiAKUX MiHepanbHUX gobpus. KoHCT-
pYKUis skoro nepeadadae cobor ropusoHTanbHUA Hix
3 MiHIManbHUMN FEOMETPUYHUMM PO3MIpaMK MIIOLL
nonepeyvHoro nepepisy. Hix, SkMin Mae KpUBONIHINHY
dopMy KpinUTbCA A0 BEPTUKANbHUX HOXENOoAiOHMX
CTiOK. 33ay MOro po3TalloBYETLCA PO3AinbHa TPy-
Oka aAnsa nogavi MiHepanbHNX JOOPUB B I'PYHT.

3i 3MEeHLUEeHHAM MMoLLi nonepeyHoro nepepisy
HOXa 3HWXKYETbCA CTYMiHb MOro BMAMAWBY Ha IPYHT.
Tomy Takmii poboumnii opraH 4O3BONSE BHOCUTM PiaKi
nobpwuea Ha rmubuny 0,2-0,3 m, 3abesnevye nigTpu-
MKY LLiNbHOCTi CKNaaeHHs I'PyHTY B NigHaCIHHEBOMY
wapi B mexax 1,1-1,2 nigHaciHHeBui r/cm3. Tak A
ropn3oHTarbHUA HIXX Mae HeBENWKi reoMeTpuYHi na-
pameTpu TO HagdinHICTb poboTh He 3abe3nevyeTbes.
Onsa nigBuLLEeHHS HadiMHOCTI poGOTK ropu3oHTanb-
HOro HOXa NOTPIOHO 3MEHLLYBaTM BiACTaHb MiX CTili-
KaMy 0O SIKMX KpinuUTbCsa HiXX Ta 30inblunTb reomeT-
pU4Hi NapameTpu nonepevHoro nepepisy. Ane ue
NPUBOAUTL 4O PO3NYLUYBaHHS MPYHTY LLO He3aao0Bi-
NbHSE BUMOram rmmnboKoro BHECEHHS piakux Jobpms
6e3 ICTOTHO 3HWXKEHHS WiNbHOCTI CKNadaHHs I'pyHTY
nepes rnocisom

LLle meHLy Aito Ha rPyHT poBUTb HACTYMHUI po-
6ounii opraH Ha 6asi MalMHU ONsi BHECEHHS PigKUX
MiHepanbHux gobpus Tuny MKY. byno po3pobneHo
KOHCTPYKLUilO arperaty 3 ekcrnepvMeHTanbHUMmn po-
6o4nmmn opraHamu. BoHn MatoTe BEpTUKANbHI HOXe-
nofibHi CTiNkM OO HUX KPINUTbLCA TPOC AiamMeTpoMm
0,008 m g0 skux nigBeaeHa kKoMyHikaLlis Tpy6ok, Ang
nogadvi pigkux MiHepanbHUX 4OBpPMB PUCYHOK 1.



Puc. 1. 3aranbHuin Burnag pobo4oro opraHy

MonboBu gocnia NpoBOAWM Ha AOChigHOMY
noni XHAY im. B.B. [lokyuaeBa. ['pyHTYy B CiBO3MiHi Ha
KU 3aKnaganncs NonboBi 4OCNIAM YOPHO3EM TUMO-
BUIA cnabo 3aMUTUIA Mano ryMyCHUIN BaXKKO-CYTIIMHKO-
BUA Ha kapboHaTHoMy nneci. Penbed nons, Ha
SIKOMY pPO3TalLOBYBanMCb OOCHILHI AiINSHKM Mae pi-
BHE BOA0PO3inoBe nnaTo i3 cnabo nonornm yxurom.
I"pyHTOBi BOOM 3anaratoTb Ha rnmmbuHi 16 M i Ha BoA-
HUA PEXMM POCIMH B 30HI pO3TallyBaHHA OCHOBHOI
Macu KOpPEHEBOi CUCTEMW BNIUBY HE MalOTb LLiMb-
HICTb 'PYHTY B 30HIi nigHaciHHeBU 20-30 cm cknagae
1,22r/cm3. Konw CTillkn pyxarloTbCs Ha 3agaHin rnu-
OWHI TpOC Hapizae ropM3oHTanbHUIN KaHan B I'PyHTI,
Kyau noTpannsoTb MiHepanbHi 4obpwusa. licnsa npo-
Xxo[y arperaty 3amiproBanu WiflbHiCTb FPYHTY, Ha Mn-
OuHy nigHaciHHeBui 0,2 - 0,3 M BoHa cknana y cepe-
AHbomy 1,2 r/cm3. OnTumanbHa LWinbHICTb FPYHTY B
nigHaciHHeBOMY LLApy 3MIHIOETLCS HE 3HAYHO 3a pa-
XYHOK Maroi nnoLyi nonepe4yHoro pospisy Tpoca. 3a-
BASKM LLbOMY POCIIMHa MOXEe OTPUMYBaTN €NeMEHTH
XXMBIEHHS KOnu Le i ocobnmeo HeobXxigHO B nepioa
aKTMBHoro pocrty. Lle Takox cnpusic doopmyBaHHi B
POCIMHN MOTYTHLOI KOPEHEBOI CUCTEMMN.

lMpoBeneHHi HamMu TeopeTudHi Ta ekcnnyaTa-
LiMHI gocnigKeHHs [O3BONMN 0brpyHTYBaTU OCHO-
BHi napameTpu, poboyoro opraHy, ki 3abeaneyyoTb
HeobXiaHi XapaKTepUCTMKN MILHOCTI, AalTb 3HU-
XKEHHS LWiNbHOCTI I'PYHTY B AOMNYCTUMWUX arpOTeXHi-
KOK MeXax i A03BONATb PIBHOMIPHO po3noginutu
pigki MmiHepanbHi 4obpuBa B I'pyHTI.

Mpu ponyLeHHi, Wo HaBaHTaXeHHs Ha Tpoc pi-
BHOMIipHe Mo LUMPKWHI 3axBaTy i aHanoriyHa HaBaHTa-
XEHHIO Ha ApoTW NiHin enekTponepenay, npunma-
emo chopMy 3rvHy Tpocy y Burnsigi napadonu. Togi
CYMILLIEHHA YCiX TOYOK TPOCY 3a HamnpsiMOK pyxy
NnpPUMMaemMo:

y = axniLlHaCiHHEBMﬁ; (1)

npu LboMy

ds = \/dxl'liLlHaCiHHEBHl‘/'l + dyniAHaCiHHeBm‘/'l (2)

abo nicna samiHu

ds =1+ (2ax)?dx; )

B pesynbTaTti MaeMo piBHAHHSA:
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ds =2a |—+ x2 + dx; 4)
4a?

[Micns iHTerpyBaHHS piBHAHHA (4) MaeMmo:
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+C; (%)

+4a’In| x + —+x2
4q?

ae S — OOBXMHa Tpoca.

Mpn ognHakoBiN KopAuHaTI y Ta BigcTaHi L Mix
TOYKaMM KPINneHHSA AOBXMHA TPOCY S BU3HAYaeTLCA
3a coopmyrioto:

1
4q2

05L + [+ 02512 ©)
+4a%In
—0,5L + ’—+025L2

Ae L — BiACTaHb MK TOYKaMK KpinneHHs Tpoca.

O60B’A3K0BOI0 YMOBOLO S > L.

BucHoBKU. [1Na NOCUNEHHA POCTY KOPEHIB Ha
rMnubrHy KOpEeHeBOro Lapy PeKOMeHAYETbCH BHe-
CEHHS pPigKknx asoTHMX JobpuB B 'PyHT nepen noci-
BOM Ha rmmnbuHy o 0,3 m.

Ona rmmbokoro nepennociBHOrO BHECEHHS pia-
KMX MiHepanbHuMX Jo6puB y I'PyHT MOXHa BMKOPMC-
TOBYBaTW TPOC 3 MiHIManNbHUMN rEOMETPUYHUMUN PO-
3Mipamu nnoLLi nornepevyHoro nepepisy.

BiH 3mMeHLLye CTyniHb BNAMBY Ha I'PyHT Ta 3abes-
neyye LWiNbHICTbL I'PYHTY B NiAHAcCiBHEBOMY LWapi B
Mexax 1,1...1,nigHaciHHeBUI r/cm3.

L + 0,252 +
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AHHoOTauunA
Pabouun opraH onsa npeanoceBHOro BHeCEHUA
XUAKMX MUHepanbHbIX yaoOpeHun B No4YBy

H.M. NycapeHko, A.H. Maxyuunn

[na nonyyeHns BbICOKUX YPOXaeB CENbCKOXO3ANCTBEHHbIX KyNbTyp HeobxoamMmMo co3gaBaTtb Havbonee
BnaronpusATHble yCroBuS Ans pocTa U pasBUTUS PacTEHUIA U B YACTHOCTU X KOPHEBOW CUCTEMbI, HE0BX0AUMO
co3faBaTb onTMMaribHble NapaMeTpbl NOACEMEHHOMO Cos NOYBbLI, e pa3BUBaeTCA KOPHEBas cucTema pac-
TeHu, obecnednBaeTCs HOpMarbHbIN POCT U pa3BUTME HaA3eMHOW macchl. [nybokas n MowHas kopHeBas
cucTeMa CHMXaeT 3aBUCUMOCTb Pa3BUTUS pacTeHMI OT NOroAHbIX YCIIOBUN, YTO OMEHb BaXXHO B 30HaX PUCKO-
BaHHOro 3emnegenus.

YnnoTHeHve NoYBbl rybuTensHO AENCTBYET Ha pacTeHusi, OrpaHNYnBaeT UX NPON3BOANTENBHOCTb YMEHb-
LIaTCH Nopbl MexXay YacTuuaMmum NoYBbl, cogepxallne Bo3ayX 1 BOAY, Y Bbi3bIBAET €ro YNoTHEHUS BHELLHEee
AaBreHvne TpakTopamu u opyanem ans o6paboTku paspyLluaeT BpeMsi, KOPHU He MOXET Kak cnefgyeT paspac-
TaTbCHA B TaKOM NOYBE, U PACTEHNS HE NOMYYaloT HY>KHOE KONMMYECTBO pacTUTENbHbIX BELLECTB, HEOOXOANMbIX
AN X MakcumansHoro pocTa.

MHorouncneHHbIM nccneaoBaHNsaM YyCTaHOBIEHO, YTO Ype3MepHasi pbIXOCTb U MAOTHOCTb NoA CEMEH-
HOro Cnosl, Kak NpaBuIo, orpaHNyYnBaeT NPOHNKHOBEHME pacTeHWi Brnybb 3emnu. [NoBEpXHOCTHbIN UX pa3Bu-
TWe KpanHe HexenaTenbHO, Tak Kak MPUBOAUT K YXyALEeHUo CHabXeHns pacTeHun Bnaron n NUTaTesnbHbIMbI
BeLlecTBaMu N OTpULLATENBHO CKasbiBaeTCs Ha NPOAYKTUBHOCTU pacTEHUN.

[Mpu BHeCeHWs B NOTHbIE COW MOYBbI XMAKUX yaobpeHun (ammmavHas Boga, KAC) B pacueTte nigHa-
CiHHEBUNO-40 Kkr 4eNCTBYIOLEro BeLwecTBa Mo a3oTy pPOCT KOPHEBOW CUCTEMbI Briybb MOYBLI, CYLIECTBEHHO
ycunueaeTcs.

CyuwecTBytowme paboune opraHbl 418 BHECEHNS XUAKNX MUHEparnbHbIX YA0OpeHWIn B MOYBY 3Ty 3adady
Ha JOIMKHOM YPOBHE BbINOMHUTL HE MOryT. [1o4 BANSIHUEM N3BECTHLIX MIOCKUX KMMHBEB NponcxoanT gedop-
Mauusi rpyHTa, KoTopasi Bcerfa rnpesbllliaeT AonyCTUMbIe npeaens! AN NoACEMEHHOrO CNnos. Y 10BNeTBOPUTL
npeabsaBnsgeMbiM TpeboBaHUsM rryboKoro BHECEeHWS Xuakux yaobpeHuint 6e3 CylleCTBEHHOrO CHWDKEHUS
NNOTHOCTU CMOXEHMSA NOYBbI Nepes NOCEBOM MOXeT pabounii opraH TOMNbKO C MMHUManbHbLIMW Yriamu pesa-
HWUS U LUMPUHBI NE3BUS.

KnroueBble cnoBa: Xudkue MuHeparsbHble y0obpeHus, rno4yea, niiomHOCMb, KOpHegasi cucmema.

Abstract
Working body for pre-sowing application of liquid mineral fertilizers in the soil
N.P. Gusarenko, A.N. Pakhuchiy

To obtain high yields of crops it is necessary to create the most favorable conditions for growth and devel-
opment of plants and in particular their root system, it is necessary to create optimal parameters of the subsoil
layer of soil, where the root system of plants develops, normal growth and aboveground mass. Deep and
strong root system reduces the dependence of plant development on weather conditions, which is very im-
portant in areas of risky agriculture.

Soil compaction has a detrimental effect on plants, limits their productivity, reduces pores between soil
particles containing air and water, and causes its compaction external pressure by tractors and cultivators
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destroys pores, roots can not properly grow in such soil, and plants do not get the right amount of nutrients
needed for their maximum growth.

Numerical studies have shown that excessive looseness and density under the seed layer, as a rule, limits
the penetration of plants into the soil. Their surface development is highly undesirable because it leads to a
deterioration in the supply of plants with moisture and nutrients and adversely affects plant productivity.

When liquid fertilizers (ammonia water, CAS) are applied to the dense layers of the soil at the rate of 0-40
kg of active substance on nitrogen, the growth of the root system deep into the soil is significantly enhanced.

Existing working bodies for the application of liquid mineral fertilizers to the soil cannot perform this task
at the appropriate level. Under the influence of known flat wedges there is a deformation of the soil, which
always exceeds the allowable limits for the subseed layer. The working body with only the minimum cutting
angles and blade width can satisfy the proposed requirements for deep application of liquid fertilizers without
a significant reduction in the density of soil composition before sowing.

Keywords: liquid mineral fertilizers, soil, density, root system.
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